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Abstract Seven species of the genus Cosmospora collected
in Japan are reported in this article. Among them, Cosmos-
pora japonica is described as a new species. Cosmospora
henanensis, C. rishbethii, and C. triqua, all of which are
known only from their type localities, are added to the
Japanese mycobiota. The other species, C. chaetopsinae-
catenulatae, C. diminuta, and C. peponum, are new records
for Japan. Additional distribution records are given for
Cosmospora species hitherto known in Japan.
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Introduction

The genus Cosmospora was established by Rabenhorst in
1862 based on Cosmospora coccinea Rabenh., although the
name was not widely adopted. Most species of Cosmospora
have been classified as species in the Nectria episphaeria
group (Saccardo 1883; Booth 1959; Samuels 1976; Rossman
1983) or Nectria subgenus Dialonectria (Cooke 1884;
Samuels et al. 1991). Details of the taxonomic history of
Cosmospora are given in Samuels et al. (1991) as Nectria
subgenus Dialonectria. Rossman et al. (1999) recognized
this group as the genus Cosmospora (Nectriaceae) based on
a combination of characteristics including perithecial mor-
phology and anamorph. Rossman et al. (1999) distinguished
the genus Cosmospora from other nectrioid genera by the
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following combination of characters: perithecia solitary to
gregarious, small (usually less than 300 um in diameter),
collapsing laterally when dry, orange to red or dark red,
usually KOH+, rarely KOH-, with thin ascomatal wall (less
than 20 um thick); asci cylindrical to narrowly clavate, 8-
spored; ascospores ellipsoid to fusiform, usually spinulose
to tuberculate and often yellow-brown. Anamorphs of Cos-
mospora are distributed among seven genera (Chaetopsina
Rambelli, Cylindrocladiella Boesew., Fusarium Link, Stil-
bella Lindau, Verticillium Nees, Volutella Fr., and Acremo-
nium Link s. lat.) (Samuels et al. 1991; Rossman et al. 1999).
Rossman et al. (1999) included 49 species in Cosmospora.
Cosmospora henanensis Nong & Zhuang (anamorph: Acre-
monium-like) (Nong and Zhuang 2005) and C. matuoi
Hosoya & Tubaki (Fusarium matuoi Hosoya & Tubaki)
(Hosoya and Tubaki 2004), both from Asia, have been
added.

Classically, anamorph and teleomorph taxonomies have
been independent of each other, despite the fact that, espe-
cially in the Nectriaceae, the ascomycetes are pleomorphic,
including one or more anamorph genera in the life cycle of
a single ascomycete species. The combination of teleo-
morph and anamorph data has led to a more refined defini-
tion of ascomycete taxa. Many anamorphs of the Hypocreales
are characteristic of their corresponding teleomorph genera
(Samuels and Seifert 1987; O’Donnell 1996; Rossman 2000;
Kirk et al. 2001). Although phylogenetic analysis has sup-
ported genera in the nectrioid fungi that are defined on the
basis of combined anamorph and teleomorph data (e.g.,
Schoch et al. 2000; Mantiri et al. 2001; Rossman et al. 2001;
Schroers 2001), most genera of the Nectriaceae have not
been subjected to phylogenetic analysis. Among these is
Cosmospora, which has been linked to seven anamorph
genera (Acremonium, Chaetopsina, Cylindrocladiella,
Fusarium, Stilbella, Verticillium, and Volutella), as was men-
tioned earlier. The main characteristic of Cosmospora, the
rather simple, red perithecia, does not present sufficient
phenotypic information to allow a distinction at the generic
level among the species that have seemingly different ana-
morphs, but the diversity in anamorphs strongly suggests
that Cosmospora is polyphyletic.
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Figs. 1-4. Cosmospora japonica
(TFM FPH-7962). 1 Perithecia
on natural substratum. 2 Median
section of perithecium. 3 Ascus
with eight, uniseriate ascospores.
4 Ascospores. Bars 1 500 pm;

2 100 pm; 3 50 um; 4 10 um

The aim of this series of articles has been to review
information on the Japanese species of nectrioid fungi that
are poorly known (Hirooka and Kobayashi 2007a,b). In this
third report, we describe and illustrate species of genus
Cosmospora. Moreover, additional localities of species of
Cosmospora known to occur in Japan are given.

Materials and methods
Materials examined

Fresh specimens of the teleomorph and anamorph of the
Cosmospora and the single ascospore isolates were col-
lected for the present study. All specimens were kept at
TFM, Herbarium of Forest Mycology and Pathology of
Forestry and Forest Products Research Institute (FFPRI),
Tsukuba, Ibaraki, Japan.

Isolation

Single ascospore cultures were obtained according to the
methods of Hirooka and Kobayashi (2007a). These cultures
were preserved at MAFF, National Institute of Agrobio-
logical Sciences (NIAS), Tsukuba, Ibaraki, Japan.

Morphological observation

Observation of teleomorph followed Hirooka and Kobayashi
(2007a). Colonies on oatmeal agar (OA; Kirk et al. 2001)
and potato dextrose agar (PDA; Kirk et al. 2001) grown for
10 days at 25°C in the dark were evaluated for growth rates
and colony color. Colors were designated according to
Kornerup and Wanscher (1978). For observation of the
anamorph, cultures on OA, PDA, synthetic low nutrient
agar (SNA; Kirk et al. 2001), and SNA under permanent
black light (BLB; Nirenberg 1990) were used.

Descriptions

Cosmospora Rabenh. Fungi Europaei Exsiccati no. 459,
1862.
Type species: Cosmospora coccinea Rabenh.

1. Cosmospora japonica Hirooka, Tak. Kobay. &

Samuels, sp. nov. Figs. 1-4, 5a—c
Stromata corticalia, erumpentia, contextu “textura epider-
moidea” vel “textura angularis” composita. Perithecia ad
stromate superficialia, gregaria, ovalia vel pyriformia, 185-
320 um alta, 180-290 um diametro, aurantiaca vel rubella.
Asci unitunicati, leviter clavati, 77-110 x 6-12 um, octo-
spori. Ascosporae monostichae vel irregulariter distichae,
inaequaliter 1-septatae, ellipsoideae vel fusiformes, flaves-
cente brunneae, 12-20 x 4-7 um, laeves.

Etymology: japon + -ica; indicates the collected place of
the type material.

Holotypus: On bark of fallen twigs, Siroyama-cho, Ichisi-
gun, Mie Pref., August 25, 2004, by Y. Hirooka (Y.H.)
(teleomorph: TFM FPH-7962).

Anamorph: Unknown.

Mycelium not visible around perithecia or host. Stro-
mata abundantly formed in epidermal layer of outer bark,
orange, erumpent through the epidermis, “textura epider-
moidea” to “textura angularis.” Perithecia densely gregari-
ous in groups of 10-50, with conspicuous basal stroma,
ovate to pyriform, (185-)252-290(-320) um high, (180-)
194-261(-290) um diameter, with obtuse apex, collapsing
laterally when dry, orange to red, purple in KOH and yellow
in LA (lactic acid), slightly warted; perithecial warts orange
to red, angular to subglobose, (3-)7-11 um high; cells of
perithecial warts angular to subglobose, (3-)6-8(-10) um
diameter, with unevenly thickened walls. Perithecial walls
(17-)22-31(-35) um wide, composed of about 5 layers of
subglobose cells, innermost 2 layers becoming increasingly
flattened and compressed toward the perithecial locule.
Asci narrowly clavate, (77-)87-110 x (6—)8-10(-12) um,
apex with inconspicuous refractive ring, containing 8 spores
in one or irregularly two rows. Ascospores ellipsoid to fusi-
form, unequally 2-celled, rarely septum submedian, (12)-
14-17(-20) x (4-)5-6(-7) um, 16 x 5.5um in average,
smooth, yellowish-brown.

Culture not obtained. Ascospores did not germinate on
OA, PDA, SNA incubated in darkness, or SNA incubated
in BLB light.

Specimens examined: On black stroma on bark of fallen
twigs, Akiu-cho, Taihaku-ku, Sendai-shi, Miyagi Pref.,
August 4, 2004, by Y. Hirooka (Y.H.) (TFM FPH-7963);
on black stroma on bark of fallen twigs, Hikawa valley,
Yamanashi-shi, Yamanashi Pref., September 26, 2004,



Fig. 5. Schematic figures of Cosmospora
japonica on natural substratum (TFM
FPH-7962). a Median section of perithe-
cium. b Asci with uniseriate or biseriate
ascospores. ¢ Ascospores. Bars

a 100 pm; b, ¢ 20 um

by T. Tokiwa (T.T.) & Y.H. (TFM FPH-7964); on black
stroma on bark of fallen tree, Hikawa valley, Yamanashi-
shi, Yamanashi Pref., September 26, 2004, by T.T. & Y.H.
(TFM FPH-7965); on black stroma on bark of fallen twigs,
Kotohirayama, Kotohira-cho, Nakatado-gun, Kagawa Pref.,
November 10, 1991, by S. Mitani (TF M FPH-7966); on
black stroma on bark of fallen twigs, Minakami-cho, Tone-
gun, Gunma Pref., September 18, 2005, by T. Hosoya (T.H.)
(TFM FPH-7967).

Note: Cosmospora japonica is placed in the genus
Cosmospora because it has minute red perithecia usually
gregarious in groups, positive KOH and LA, collapsing lat-
erally when dry, thin perithecial wall, and light pigmented
ascospores. Cosmospora japonica is somewhat difficult to
identify because several species have ascospores of the
same size, and its anamorph is not known. However, the
combined characters of slightly warted perithecial wall
(Figs. 1, 2, 5a) and unequally 2-celled and smooth asco-
spores (Figs. 4, 5c) are not found in any known species of
Cosmospora.

According to the key in Rossman et al. (1999) and
Samuels et al. (1991), the important characteristic feature
in the species of Cosmospora is size of ascospores. Among
these taxa, C. stilbosporae (Tul. & C. Tul.) Rossman &
Samuels (Fusarium expansum Schltdl.) and C. ganymede
(Lowen & Minter) Rossman & Samuels (Fusarium sp.)
somewhat resemble C. japonica. However, C. japonica
differs from C. stilbosporae in having a slightly warted peri-
thecial wall (smooth in C. stilbosporae), thinner perithecial
wall (35-45 um in C. stilbosporae), and smooth ascospores
(spinulose in C. stilbosporae), and from C. ganymede in
having a slightly warted perithecial wall (smooth to scaly in

283

C. ganymede), thick perithecial wall (35-45 um in C. gany-
mede), and smooth ascospores (spinulose in C. ganymede).
For these reasons, the fungus is described as a new
species.

2. Cosmospora chaetopsinae-catenulatae (Samuels)
Rossman & Samuels in Rossman, Samuels, Rogerson &
Lowen, Stud. Mycol. 42: 119, 1999. Figs. 6-9, 34a—c

= Nectria chaetopsinae-catenulatae Samuels, Mycotaxon
22: 28, 1985.

Anamorph: Chaetopsina catenulata Samuels, Mycotaxon
22:28,1985. Fig. 10

Mycelium sometimes visible around perithecia or host.
Stromata thin, spreading over black stroma of unidentified
fungi on bark, “textura epidermoidea” to “textura angula-
ris.” Perithecia solitary or gregarious, superficial on the
stroma, pyriform to slightly flask-shaped, narrowly con-
stricted just below the papilla, (210-)230-350(-450) um
high, 170-280(-330) um diameter, collapsing laterally when
dry, reddish-orange with red papilla, uniformly dark red in
KOH and yellow in LA, smooth to scaly with a flat disk
(55-)70-140(~175) um high, 100-150(-220) um wide. Peri-
thecial walls 25-31(-37) um wide, composed of 4-5 layers
of subglobose cells, the innermost 1 or 2 layers becoming
increasingly flattened and compressed toward the peri-
thecial locule. Asci clavate, (40-)50-83(-87) x (5-)8-11
(-14) um, apex with inconspicuous refractive ring, contain-
ing 8 biseriate ascospores. Ascospores ellipsoid to fusiform,
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(7-)9-13(-19) x (34 — 5um, equally 2-celled, hyaline,
smooth. Anamorph not observed in nature.

Colonies on PDA in the dark 25-32 mm after 10 days at
25°C, cottony with abundant aerial mycelium, whitish-
yellow to yellowish-green; reverse greenish-yellow in the
center and yellowish-white at the margin (MAFF 240004),
greenish-brown in the center and yellowish-green at the
margin (MAFF 240005); no distinctive odor. Colonies on
OA in the dark 29-36 mm after 10 days at 25°C, with
abundant cottony aerial mycelium arising from the entire
colony, white to yellowish-white; reverse yellowish-green in
the center, yellowish-white at the margin (MAFF 240004),
pale green to pale brown in the center, yellowish-green at
the margin (MAFF 240005); no distinctive odor. Sporula-
tion on OA in the dark within 1-2 weeks in aerial mycelium
and conidiophores arising directly from the agar surface.
Conidiophores unbranched monophialidic, or loosely to
densely branched, verticillium-like, (63-)82-151(~180) um
long,4-6 um wide at the base. Conidiogenous cells in whorls
of 2-5, cylindrical, phialidic, (12-)26-35(-44) x 3-4 um,
with a collarette. Conidia held end to end in chains, hyaline,
smooth, oblong to fusiform, with a hilum at each end, 0-1-
septate; (6-)9-12(-14) x (1.5-)2-3um, 8.2 x 2.2 um in
average (0-septate), (11-)12-16(-20) x 3-4pum, 15.5 X
3.3 um in average (1-septate). Chlamydospores formed in
mycelium, globose, terminal or intercalary in hyphae,
hyaline, smooth, (7-)9-10(-12) um diameter. Perithecia not
produced in culture.

Specimens and isolates examined: On black stroma
of unidentified fungi on bark, Shikanoshima, Higashi-ku,
Fukuoka-shi, Fukuoka Pref., March 31, 2004, by Y.H. (tele-
omorph: TFM FPH-7827, culture: MAFF 240004); on black
stroma of unidentified fungus on bark, Kannonji, Dazaifu-
shi, Fukuoka Pref., April 1, 2004, by Y.H. (teleomorph:
TFM FPH-7828; anamorph: FPH-7829; culture: MAFF
240005).

Note: Cosmospora chaetopsinae-catenulatae (anamorph:
Chaetopsina catenulata) is characterized by formation of an
apical disk on the perithecia, and catenulate, 0-1-septate
conidia (Samuels 1985) (Figs. 6-8, 10, 34a) arising from
setiform, KOH+ conidiophores. The teleomorph of these
specimens agrees well with the description of C. chaetopsi-
nae-catenulatae provided by Samuels (1985; as Nectria chae-
topsinae-catenulatae). The Chaetopsina anamorph was not
observed on our specimens, and its distinctive setiform
conidiophores did not form in culture, but some conidio-

<
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phores and hyphae were pale reddish-brown. Our cultures
were consistent with the cultures described for C. chaetop-
sinae-catenulatae (Samuels 1985).

Five species of Cosmospora with Chaetopsina anamorph
are known (Rossman et al. 1999). In Japan, Chaetopsina
fulva Rambelli have been recorded (Tubaki and Saito
1969; Aoki et al. 1990; Tokumasu 1996; Okada et al.
1997; Iwamoto and Tokumasu 2001). Its teleomorph has
not been discovered. In this article, we report the first
occurrence of the teleomorph of a Chaetopsina species in
Japan.

3. Cosmospora diminuta (Berk.) Rossman & Samuels in
Rossman, Samuels, Rogerson & Lowen, Stud. Mycol. 42:
120, 1999. Figs. 11-13, 35a—c

= Nectria diploa Berk. & M.A. Curtis var. diminuta
Berk., Grevillea 4: 46, 1875.

= Nectria diminuta (Berk.) Sacc., Syll. Fung. 2: 498,
1883.
= Dialonectria gigaspora Cooke & Massee, in Cooke,
Grevillea 17: 42, 1888.

= Nectriella gigaspora (Cooke & Massee) Sacc., Syll.
Fung. 9: 942, 1891.

= Pseudonectria gigaspora (Berk.) Petch, Ann. Roy. Bot.
Gard. (Peradeniya) 7: 122, 1920.
Anamorph: Fusarium sp. Figs. 14-16
Mycelium not visible around perithecia or host.
Stromata formed on ostiolar area of other fungi, “textura
intricata.” Perithecia superficial, solitary to caespitose in
groups of about 5, ovate to pyriform, (140-)160-191
(-200) um high, 120-163(-174) um diameter, with subacute
apex, collapsing laterally when dry, pale red to red, purple
in KOH and yellow in LA, smooth. Perithecial walls 15—
20(-25) um wide, composed of about 5 layers of subglobose
cells, the innermost 1 or 2 layers, becoming increasingly
flattened and compressed toward the perithecial locule.
Asci clavate, (47-)62-85 x 10-12 um, without apical ring,
8-spored, ascospores biseriate. Ascospores ellipsoid to
fusiform, at first 1-septate, ultimately 2-septate, (22.5-)29-
31(-34) x (7.5-)9-11(-12.5) um, smooth to finally each stri-
ation composed of spinules, hyaline, yellowish brown at
maturity.

Figs. 6-33. Cosmospora species from Japan. 6-10 C. chaetopsinae-
catenulatae (anamorph: Chaetopsina catenulata) (TFM FPH-7828,
MAFF 240005). 6 Perithecia on natural substratum. 7 Median section
through perithecium on black stroma of unidentified fungi. 8 Median
section of perithecial apex. 9 Ascospores. 10 Conidia on oatmeal agar
(OA). 11-16 C. diminuta (Fusarium sp.) (11, 12, 13, TFM FPH-7855;
14-16, TFM FPH-7857). 11 Perithecia on natural substratum. 12
Median section of perithecium. 13 Ascospores with striations formed
of spinulae arranged in lines. 14 Germ tube and conidia (arrows) from
ascospore on synthetic low nutrient agar (SNA). 15 Close-up of conidi-
ogenous cell and conidia on SNA. 16 Conidia from nature. 17-20 C.
henanensis (anamorph: Acremonium-like) (TFM FPH-7819, MAFF
240000). 17 Perithecia on natural substratum. 18 Ascospores. 19

Primary conidiophores on OA. 20 Secondary conidiophores on OA.
21-24 C. peponum (TFM FPH-7968). 21 Perithecia on natural substra-
tum. 22 Median section of perithecia. 23 Ascus with eight uniseriate
ascospores. 24 Ascospores. 25-28 C. rishbethii (Acremonium-like)
(TFM FPH-7821, MAFF 240001). 25 Perithecia on natural substratum.
26 Ascospores. 27 Primary conidiophores on OA. 28 Secondary conid-
iophores on OA. 29-33 C. triqua (Acremonium-like) (TFM FPH-7823,
MAFF 240002). 29 Perithecia on natural substratum. 30 Ascospore in
optical section. 31 Ascospore in surface view. 32 Short conidiophores
on OA. 33 Long conidiophores on OA. Bars 6, 11, 17, 21, 25, 29
500 um; 7, 8,14 50 um; 9, 13, 15, 16, 18, 24, 26, 30, 31 10 pum; 10, 19, 20,
23, 27,28, 32,33 30 um; 12, 22 100 pm
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Figs. 34-39. Schematic figures and line drawings of Cosmospora
species from Japan. 34a—c C. chaetopsinae-catenulatae (TFM FPH-
7828). a Median section of perithecium. b Ascus with biseriate asco-
spores. ¢ Ascospores. 35a—¢ C. diminuta (TFM FPH-7857). a Median
section of perithecium. b Ascus with biseriate ascospores. ¢ Asco-
spores. 36a—c C. henanensis (TFM FPH-7819). a Median section of
perithecium. b Asci with uniseriate ascospores. ¢ Ascospores. 37a—c C.

peponum (TFM FPH-7968). a Median section of perithecium. b Ascus
with uniseriate ascospores. ¢ Ascospores. 38a—c C. rishbethii (TFM
FPH-7821). a Median section of perithecium. b Ascus with uniseriate
or biseriate ascospores. ¢ Ascospores. 39a—c C. trigua (TFM FPH-
7823). a Median section of perithecium. b Ascus with uniseriate asco-
spores. ¢ Ascospores. Bars 34-39 a 100 um; b, ¢ 20 pm

Culture not obtained. Only one conidium formed on the
head of germ tube from ascospore in OA, PDA, SNA and
SNA under BLB light. Germ tube from ascospore 73-97 um
long and 4-5 um diameter, hyaline, smooth. Conidiogenous
cell long cylindrical, monophialidic, 11-20 x 3.5-5 um.
Conidia cylindrical to slightly fusiform with a hooked and
acute apical cell and indistinct basal foot cell, straight to
slightly curved, 1-septate, 38-50 x 4-5 um, not germinating
on OA, PDA, SNA and SNA under BLB light. Chlamydo-
spores absent.

Specimens examined: On pycnidia of Stagonospora sp.
on dead twigs of Aucuba japonica Thunb. (Japanese name:
Aoki), Koishikawa Bot. Gard., The University of
Tokyo, Hakusan, Bunkyo-ku, Tokyo, August 13, 2002, by
Y.H. (teleomorph: TFM FPH-7855); on pycnidia of uniden-
tified fungus on dead twigs of Fagus sp., Higashiyamato
park, Higashiyamato-shi, Tokyo, October 20, 2003, by
T.T. & Y.H. (teleomorph: TFM FPH-7856); on fruit body
of unknown ascomycetes on dead twigs, Tonbo park,
Shimanto-shi, Kochi Pref, August 6, 2003, by Y.H.
(teleomorph: TFM FPH-7857).

Note: Cosmospora diminuta (anamorph: Fusarium sp.)
is newly added to the Japanese mycobiota. Morphological
characteristics of the Japanese specimens agree well with
published description of C. diminuta (Rossman et al. 1999;
Samuels et al. 2006). Samuels et al. (2006) described a
Fusarium anamorph for C. diminuta, which occurs on stro-
mata of other ascomycetes in the United States. In our
specimens, Fusarium-like conidia of C. diminuta were
produced on each tip of germ tubes from the ascospores
grown on SNA (Figs. 14-16). These conidia, however, did
not germinate and the culture died. However, conidial char-
acters of C. diminuta were morphologically identified as
Fusarium sp. based on acute apical cell and a basal foot
cell.

Twenty species of Cosmospora are known to have Fusar-
ium anamorph (Rossman et al. 1999; Hosoya and Tubaki
2004; Samuels et al. 2006). They are mycoparasitic or
entomopathogens.

4. Cosmospora henanensis Y. Nong & W.Y. Zhuang,

Fungal Diversity 19: 96, 2005. Figs. 17, 18, 36a—
Anamorph: Acremonium-like. Figs. 19, 20
Mycelium not visible around perithecia or host. Stromata

abundantly formed on the stroma of Xylariaceae, “textura
epidermoidea” to “textura globulosa.” Perithecia gregari-

\ 4

ous, superficial, broadly pyriform to subglobose with slightly
acute to round apex, 220-256(-270) um high, (160-)183—
200 um diameter, collapsing laterally when dry, red to dark
red, purple in KOH, yellow in LA, smooth to scaly. Peri-
thecial wall (18-)23-28(-30) um wide, composed of about
6 layers of subglobose cells, the innermost 1 or 2 layers
becoming increasingly flattened and compressed toward the
perithecial locule. Asci narrowly clavate, (90-)98-103(-110)
x (7-)8-9(-10) um, apex with a refractive ring, 8-spored,
ascospores uniseriate. Ascospores narrowly ellipsoid,
equally 2-celled, (8-)10-12 x (5-)6-7(-8) um, tuberculate,
hyaline to pale yellowish-brown.

Colonies on PDA in the dark 13-18 mm after 10 days at
25°C, cottony with white to yellowish-white aerial myce-
lium restricted to center or margin; reverse yellowish-white
in the center and white at the margin; odor sometime putrid.
Colonies on OA in the dark 15-23 mm after 10 days at
25°C, lanuginose with pale white to pale yellowish-white
aerial mycelium; reverse hyaline to pale yellowish-white;
odor sometimes putrid. Sporulation on OA in the dark
within 2-3 weeks in aerial mycelium arising directly from
the agar surface. On OA in the dark, conidia formed abun-
dantly at the tips of conidiophores. Conidiophores dimor-
phic. Primary conidiophores unbranched, becoming loosely
to densely branched, sometimes verticillate, generally 1-3
branched, 32-44(-50) um long, 2-3 pm wide at base, 1-2 um
wide near aperture; conidiogenous cells long cylindrical,
28-31(-34) long, 1.5-2.5 um wide at base, without apical
thickening and collarette. Secondary conidiophores
unbranched, becoming loosely to densely branched, gener-
ally with 1-6 branched, up to (13-)28-38(-42) um long,
2-2.5 um wide at base, 1-2 um wide near aperture; conidi-
ogenous cells cylindrical, (13-)15-22(-27) long, 1.5-2.5 um
wide at base, without apical thickenings or collarette.
Conidia aggregated in slimy heads, hyaline, typically ellip-
soidal to oblong with rounded ends, slightly curved to
straight, 4-8(-10) x 1.5-2.5 um. Perithecia not produced in
culture.

Specimen and isolate examined: On stroma of Xylaria-
ceae, Yamakawa-cho, Ashigarakami-gun, Kanagawa Pref,,
October 31, 2004, by Y.H. (teleomorph: TFM FPH-7819;
anamorph: FPH-7820; culture: MAFF 240000).

Note: Our collection differs form the original description
of the anamorph of C. henanensis. Conidiophores were
described to be simple or sparsely branched, whereas they
were densely branched in the current collection (Figs. 19,
20). However, we identify this Japanese collection as C.
henanensis primarily on the characters of the perithecia,
which agree well with the original description of this species.
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Cosmospora henanensis has been known only from the type
specimen, collected in China (Nong and Zhuang 2005).

Twelve species of Cosmospora with Acremonium-like
anamorphs are known (Samuels et al. 1991; Rossman et al.
1999; Nong and Zhuang 2005).

5. Cosmospora peponum (Berk. & M.A. Curtis) Rossman
& Samuels in Rossman, Samuels, Rogerson & Lowen,
Stud. Mycol. 42: 124, 1999. Figs. 21-24, 37a—c

= Nectria peponum Berk. & M.A. Curtis in Berkeley,
Grevillea 4: 16, 1875.
= Nectria brassicae Ellis & Sacc., in Saccardo, Michelia 2:
374, 1881.

= Dialonectria brassicae (Ellis & Sacc.) Cooke, Grevillea
12: 110, 1884.
= Nectria peponum Berk. & M.A. Curtis var. aurelia Berk.,
Grevillea 4: 16, 1874.

Anamorph: Fusarium (Booth 1959).

Perithecia superficial with base immersed in substratum,
solitary to caespitose in groups of about 5, pyriform,
172-238(-250) um high, (150-)172-180(-200) um diameter,
with acute apex, collapsing laterally when dry, red to dark
red, pale purple in KOH and yellow in LA, smooth to scaly,
nonstromatic. Perithecial walls (15-)17-23(-27.5) um wide,
composed of about 6 layers of subglobose to angular
cells, the innermost 1 or 2 layers becoming increasingly
flattened and compressed toward the perithecial locule.
Asci narrowly clavate, 62-78(-82) x 5-8(-11) um, apex
without a ring, 8-spored, ascospores uniseriate. Ascospores
ellipsoid to fusiform, equally 2-celled (10-)11-13(-15) x
(4-)5-6 um, smooth, hyaline, becoming yellowish-brown at
maturity.

Colonies on PDA in the dark 10-15 mm after 10 days at
25°C, cottony with aerial mycelium, white to yellowish-
white; reverse yellowish-white to yellow; distinctive odor
lacking. Colonies on OA, PDA, SNA, and SNA under BLB
light remaining sterile.

Specimen and isolate examined: On dead twigs or twig
blight of Melastoma tetramerum Hayata (Japanese name:
Munin-nobotan), Mt. Chuo, Chichijima, Ogasawara-mura,
Tokyo (Bonin Islands), April 4, 2002, by Y. Ono (teleo-
morph: TFM FPH 7968; culture: MAFF 240342).

Note: Cosmospora peponum is newly added to the
Japanese mycobiota; it is especially characterized by non-
stromatic perithecia (Figs. 21, 22, 37a). Morphological char-
acteristics of the teleomorph of the Japanese specimen
agree well with the description of C. peponum by Samuels
et al. (1991; as Nectria peponum). The anamorph of C.
peponum was described and illustrated as Fusarium-like by
Booth (1959), but the culture from the Japanese collection
remained sterile.

Our Japanese specimen was collected not only on dead
twigs but also on twig blight lesion of Melastoma tetramerum,
an endemic species in the Bonin Islands. However, patho-
genicity of C. peponum on twigs of M. tetramerum has not
been confirmed.

6. Cosmospora rishbethii (C. Booth) Rossman &
Samuels in Rossman, Samuels, Rogerson & Lowen, Stud.
Mycol. 42: 124, 1999. Figs. 25, 26, 38a—

= Nectria rishbethii C. Booth, Mycol. Pap. 73: 92, 1959.

Anamorph: Acremonium-like. Figs. 27, 28
Mycelium not visible around perithecia or host. Stromata
formed on the bark, “textura intricata.” Perithecia solitary
or gregarious in groups of 5-10, immersed in crack of bark
with inconspicuous stroma, subglobose to pyriform with
obtusely conical apex, 150-170(-240) um high, 100-144
(-200) um diameter, collapsing when dry, red to dark red,
dark red in KOH, yellow in LA, slightly rough. Perithecial
wall (17-)20-26(-35) um wide, composed of about 8 layers
of subglobose cells, the innermost 1-2 layers becoming
increasingly flattened and compressed toward the perithe-
cial locule. Asci cylindrical to clavate, (60-)71-81(-100) x
(7-)10-15(-18) um, apex without apical ring, 8-spored,
ascospores uni- or biseriate. Ascospores ellipsoid to fusi-
form, (8-)9-11(-12.5) x 4-5 um, equally 2-celled, smooth to
finally slightly verrucose, hyaline to light brown.

Colonies on PDA in the dark 15-23 mm after 10 days at
25°C, slimy with aerial mycelium, white to whitish-yellow,
with aerial mycelium restricted to center or margin; reverse
pale ochraceous in the center and white at the margin; odor
pungent. Colonies on OA in the dark 17-28 mm after 10
days at 25°C, lanuginose, aerial mycelium hyaline to pale
white, restricted to center or margin; reverse hyaline to
pale white to pale ochraceous; odor sometimes pungent.
Sporulation on OA in the dark within 1-2 weeks in aerial
mycelium. Conidiophores dimorphic. Primary conidio-
phores unbranched, (20-)25-34(-62) um long, 1.5-3 um
wide at base, 1-1.5 um wide near aperture; conidiogenous
cells long cylindrical, 18-30(—40) x 1.5-2.5 um wide at base.
Secondary conidiophores unbranched, becoming loosely to
densely branched, generally with 1-5 branched, up to 18-
26(-35) um long, 2-3.5 um wide at base, 1-2 um wide near
aperture; conidiogenous cells cylindrical, (8-)10-12(-15) x
1.5 um wide at base. Hyphae having secondary conidio-
phores growing upward to form the short stalks of
synnemata. Conidia aggregated in slimy heads, hyaline,
typically oval to reniform with round ends, slightly curved
to straight, (2.5-)3-4(-5) x 1-3 um, mostly 3.8 x 1.6 um in
average. Perithecia not produced in culture.

Specimen and isolate examined: On Ficus microcarpa
L.f. (Japanese name: Gajumaru), Tamagusuku-son, Shima-
jiri-gun, Okinawa Pref. (Okinawa Islands), January 19,
2003, by Y.H. (TFM FPH-7821; anamorph: TFM FPH-7822;
culture: MAFF 240001).

Note: Cosmospora rishbethii (anamorph: Acremonium-
like) was recorded as Nectria rishbethii in England on bark
(Pinus sylvestris L.) for the first time (Booth 1959); the
species has not been recorded since then. The morphologi-
cal characteristics of our specimen agree well with Booth’s
(1959) description of C. rishbethii. The anamorph of the
Japanese collection differs from Booth’s description in
having longer conidiogenous cells (10-26 pm long in Booth’s
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Table 1. Distribution of Cosmospora species previously known in Japan

Species of Cosmospora Locality”

References for the Japanese species

Cosmospora aurantiicola (Fusarium larvarum)®
C. diploa (E coccidicola) Shizuoka
C. episphaeria (F. aquaeductuum) Tottori

C. flammea (F. coccophilum)

No locality data, Tokyo

Niigata, Yamaguchi, Nara, Tokyo, Ibaraki,
Okinawa, Kanagawa (2)°, Toyama,

Booth 1971

Shirai and Miyake 1917; Hara 1932;
Booth 1971

Tsuneda 1982

Miyabe and Sawada 1913; Aoki 1974;
Sato 1986

Yamagata, Fukushima

C. matuoi (F. matuoi)

C. vilior (Acremonium berkeleyanum)

Yamagata, Tokyo

Hokkaido, Kumamoto

Matuo and Kobayashi 1960; Hosoya
and Tubaki 2004
Saho 1967; Saho and Takahashi 1973

*The names of localities shown in bold font indicate newly recorded localities of hitherto known Japanese species

" Anamorphic name in parentheses
“Number of specimens

description). Gams (1971) also described the anamorph of
this fungus. He described only long conidiogenous cells.
In our isolate, long and short conidiogenous cells were
observed as primary and secondary conidiogenous cells
(Schroers 2001), respectively (Figs. 27, 28).

7. Cosmospora triqua (Samuels) Rossman & Samuels in
Rossman, Samuels, Rogerson & Lowen, Stud. Mycol. 42:
125, 1999. Figs. 29-31, 39a—

= Nectria triqua Samuels, Mycol. Pap. 164: 40, 1991.

Anamorph: Acremonium-like. Figs. 32, 33
Mycelium not visible around perithecia or host. Stromata
formed on the stroma of a Diaporthaceous fungus, “textura
globulosa.” Perithecia gregarious, superficial, pyriform,
apex slightly acute to round, (130-)160-188(-227) um high,
(120-)131-148(-180) um diameter, collapsing when dry,
yellowish-red to red, purple in KOH, yellow in LA, smooth
to scaly. Perithecial walls 15-16(-17.5) um wide, composed
of about 4-6 layers of subglobose cells, the innermost 1-2
layers becoming increasingly flattened and compressed
toward the perithecial locule. Asci narrowly clavate,
(50-)61-67.5 x 7-8.5um, apex with a refractive ring,
8-spored, ascospores uniseriate. Ascospores broadly ellip-
soid, evenly 2-celled, (6-)7-9(-9.5) x (3.7-)4-5 um, tuber-
culate, yellowish-brown.

Colonies on PDA in the dark 17-25 mm after 10 days at
25°C, slimy to cottony with white to yellowish-white aerial
mycelium, restricted to center or margin; reverse yellowish-
white in the center and white at the margin; odor putrid.
Colonies on OA in the dark 19-26 mm after 10 days at
25°C,lanuginose with aerial mycelium white; reverse hyaline
to pale yellowish-white; odor sometime putrid. Sporulation
on OA in the dark within 2-3 weeks in aerial mycelium.
Conidiophoresof two types.Short conidiophoresunbranched
or loosely to densely branched to 4 times, sometimes verti-
cillate, (36-)43-50(-65) um long, 1.5-2(-3) um wide at base,
1.5-2 um wide near aperture; conidiogenous cells long
cylindrical, (12.5-)19-30 long, 1.5-2.5um wide at base.
Long conidiophores loosely to densely branched, generally

1-4 branched, (82-)87-107 um long, 2-2.5 um wide at base,
1-2 um wide near aperture; conidiogenous cells cylindrical,
34-41(-47) long, 1.5-2.5 um wide at base. Hyphae bearing
long conidiophores growing upward to form the stalks of
the synnemata. Conidia aggregated in slimy heads, hyaline,
typically oblong to allantoid with a round end, slightly
curved to straight, (2-)4-5 x 1-2 um. Perithecia not pro-
duced in culture.

Specimen and isolate examined: On perithecia of dia-
porthaceous fungus, Chinen-son, Shimajiri-gun, Okinawa
Pref. (Okinawa Islands), January 19, 2003, by Y.H. (TFM
FPH-7823; anamorph: TFM FPH-7824; culture: MAFF
240002).

Note: Cosmospora triqua (anamorph: Acremonium-like)
is reported for the first time for Japan. This species has been
known only from its type collection on a member of the
Diatrypaceae in French Guiana (Samuels et al. 1991;
Rossman et al. 1999). Macroscopic and microscopic
characteristics of Japanese specimens closely match the
protologue of C. triqgua (Acremonium sp.) (Samuels et al.
1991), except for its long conidiophores (82-107 um long)
(Fig. 33) on OA when mature.

Distribution of Cosmospora species previously known
in Japan

In Japan, six species of Cosmospora have been recorded
(Miyabe and Sawada 1913; Shirai and Miyake 1917; Hara
1932; Matuo and Kobayashi 1960; Saho 1967; Booth 1971;
Saho and Takahashi 1973; Aoki 1974; Tsuneda 1982; Sato
1986; Hosoya and Tubaki 2004). Based on the published
reports and the authors’ collections, three Cosmospora
species were found to be new for Japan (Table 1). All
known entomopathogenic Cosmospora species have Fusar-
ium anamorphs (Rossman et al. 1999). We have observed
Fusarium anamorphs in the entomopathogenic C. auranti-
icola (Berk. & Broome) Rossman & Samuels (anamorph:
Fusarium larvarum Fuckel) and C. flammea (Tul. & C.Tul.)
Rossman & Samuels [F. coccophilum (Desm.) Wollenw. &
Reinking]; both were observed on several species of scale
insects.



290

Acknowledgments We express sincere thanks to Mr. Norikazu
Kameyama, Assistant Professor, Faculty of Agriculture, University
of Ryukyu; Dr. Yosuke Degawa, Kanagawa Prefectural Museum of
Natural History; Mr. Tsuyoshi Ono, Ogasawara Subtropical Branch of
Tokyo Metropolitan Agricultural Experiment Station; Mr. Toshiyuki
Tokiwa, Environmental Hygiene Inspection Center, NM.G. Co., Ltd.;
Dr. Chiharu Nakashima, Associate Professor of Mie University; and
Mr. Susumu Mitani, Kagawa Pref., for their kind support in collecting
samples. We are indebted to Dr. Tsuyoshi Hosoya, Museum of Nature
and Science, Tsukuba, Japan, for loaning dried specimens and giving
us valuable advice for preparation of this paper.

References

Aoki J (1974) Taxonomic considerations on the red-headed scale fungi
in Japan (in Japanese). Jpn J Appl Entomol Zool 18:115-120

Aoki T, Tokumasu S, Tubaki K (1990) Fungal succession on momi fir
needles. Trans Mycol Soc Jpn 31:355-374

Booth C (1959) Studies of Pyrenomycetes IV. Nectria (Part 1). Mycol
Pap 73:1-115

Booth C (1971) The genus Fusarium. International Mycological Insti-
tute, Kew

Cooke (1884) Notes on Hypocreaceae. Grevillea 12:77-83

Gams W (1971) Cephalosporium-artige Schimmelpilze (Hyphomyce-
tes). Gustav Fischer Verlag, Stuttgart

Hara K (1932) The diseases of the tea plant (in Japanese). Kenyusha,
Tokyo, pp 182-183

Hirooka Y, Kobayashi T (2007a) Taxonomic studies of nectrioid fungi
in Japan. I: The genus Neonectria. Mycoscience 48:53-62

Hirooka Y, Kobayashi T (2007b) Taxonomic studies of nectrioid fungi
in Japan. II. The genus Bionectria. Mycoscience 48:81-89

Hosoya T, Tubaki K (2004) Fusarium matuoi sp. nov. and its teleo-
morph Cosmospora matuoi sp. nov. Mycoscience 45:261-270

Iwamoto S, Tokumasu S (2001) Dematiaceous hyphomycetes inhabit-
ing decaying blackish needles of Abies firma and their distribution
in the Kanto district, Japan. Mycoscience 42:273-279

Kirk PM, Cannon PF, David JC, Stalper JA (eds) (2001) Ainsworth &
Bisby’s dictionary of the fungi, 9th edn. CAB International,
Wallingford

Kornerup A, Wanscher JH (1978) Methuen handbook of color, 3rd
edn. Methuen, London

Mantiri F, Samuels GJ, Rahe JE, Honda B (2001) Phylogenetic rela-
tionships in Neonectria species having Cylindrocarpon anamorphs
inferred from mitochondrial ribosomal DNA sequences. Can J Bot
79:334-340

Matuo T, Kobayashi T (1960) A new Fusarium, the conidial stage
of Hypocrea splendens Phil. et Plowr. Trans Mycol Soc Jpn 2:
12-13

Miyabe K, Sawada K (1913) On fungi parasitic on scale-insects found
in Formosa (in Japanese). J Coll Agric Tohoku Imp Univ Sapporo
5:73-90

Nirenberg HI (1990) Recent advances in the taxonomy of Fusarium.
Stud Mycol 32:91-101

Nong Y, Zhuang WY (2005) Preliminary survey of Bionectriaceae and
Nectriaceae (Hypocreales, Ascomycetes) from Jigongshan, China.
Fungal Divers 19:95-107

O’Donnell K (1996) Progress towards a phylogenetic classification of
Fusarium. Sydowia 48:57-70

Okada G, Takematsu A, Takamura Y (1997) Phylogenetic relation-
ships of the hyphomycete genera Chaetopsina and Kionochaeta
based on 18S rDNA. Mycoscience 38:409—-420

Rabenhorst GL (1862) Century V. Fungi Europaei Exsiccati no. 459

Rossman AY (1983) The phragmosporous species of Nectria and
related genera. Mycol Pap 150:1-164

Rossman AY (2000) Towards monophyletic genera in the holomorphic
Hypocreales. Stud Mycol 45:27-34

Rossman AY, Samuels GJ, Rogerson CT, Lowen R (1999) Genera of
Bionectriaceae, Hypocreaceae and Nectriaceae (Hypocreales, Asco-
mycetes). Stud Mycol 42:1-248

Rossman AY, McKemy JM, Pardo-Schultheiss RA, Schroers H-J
(2001) Molecular studies of the Bionectriaceae using large subunit
rDNA sequences. Mycologia 93:100-110

Saccardo PA (1883) Syll Fung 2:1-815

Saho H (1967) Notes on some fungi causing dieback disease of Pinus
strobes (abstract in Japanese). Abstr Hokkaido Div Jpn For Soc
16:116

Saho H, Takahashi I (1973) A list and host index of fungi on
forest trees (abstract in Japanese). Rep Tottori Mycol Inst 10:
703-714

Samuels GJ (1976) A revision of the fungi formerly classified as Nectria
subgenus Hyphonectria. Mem N'Y Bot Gard 26:1-126

Samuels GJ (1985) Four new species of Nectria and their Chaetopsina
anamorphs. Mycotaxon 22:13-32

Samuels GJ, Seifert KA (1987) Kinds of pleoanamorphy in the Hypo-
creales. In: Sugiyama J (ed) Pleomorphic fungi: the diversity and its
taxonomic implications. Kodansha, Tokyo, pp 29-56

Samuels GJ, Rossman AY, Lowen R, Rogerson CT (1991) A synopsis
of Nectria subgen. Dialonectria. Mycol Pap 164:1-47

Samuels GJ, Rossman AY, Chaverri P, Barrie E, Overton BE, Poldmaa
K (2006) Hypocreales of the Southeastern United States: an identi-
fication guide. CBS Biodiversity Series No. 4. Centraalbureau voor
Schimmelcultures, Utrecht

Sato T (1986) On the pathogenicity of conidiospores of scarlet disease
fungus isolated from mulberry scale (Pseudaulacaspis pentagona
Targioni) (abstract in Japanese). Acta Sericol 136:17-28

Schoch CL, Crous PW, Wingfield MJ, Wingfield BD (2000) Phylogeny
of Calonectria and selected hypocrealean genera with cylindrical
macroconidia. Stud Mycol 45:45-62

Schroers H-J (2001) A monograph of Bionectria (Ascomycota, Hypo-
creales, Bionectriaceae) and its Clonostachys anamorphs. Stud
Mycol 46:1-211

Shirai M, Miyake I (1917) A list of hitherto known Japanese fungi,
2nd edn (in Japanese). Tokyo-Syupansha, Tokyo

Tokumasu S (1996) Mycofloral succession on Pinus densiflora needles
on a moder site. Mycoscience 37:313-321

Tsuneda A (1982) Nectria episphaeria, a mycoparasite of Hypoxylon
truncatum. Rep Tottori Mycol Inst 20:42-46

Tubaki K, Saito T (1969) Endophragmia alternata sp. nov. and other
hyphomycetes on Pinus leaves in Japan. Trans Br Mycol Soc
52:477-482




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


