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Two genera of Popanoceratidae (Permian Ammonoidea) from the
South Kitakami Belt, Northeast Japan, with a note on the age of the
Takakurayama Formation in the Abukuma Massif

MASAYUKI EHIRO*
*The Tohoku University Museum, Sendai 980-8578, Japan

Abstract.

Two genera of Permian ammonoid Popanoceratidae are described from the South Kitakami

Belt, Northeast Japan: Tauroceras from the uppermost part of the Hosoo Formation in the Southern
Kitakami Massif, and Popanoceras and Tauroceras, associated with Jilingites?, Waagenoceras and
Agathiceras, from the upper part of the Takakurayama Formation in the eastern marginal part of the

Abukuma Massif.

Introduction

Popanoceratidae is rather rare in the Permian strata of the
Japanese Islands, although it is a common ammonoid family
in Permian deposits of the Urals, Tethys Province and
southwestern United States. Only two specimens have
previously been described from the South Kitakami Belt of
Northeast Japan : Popanoceras sp. (Hayasaka, 1965) from the
Takakurayama Formation (Takakurayama Group) in the
eastern marginal part of the Abukuma Massif and Taurocer-
as? sp. (Ehiro and Misaki, 2005) from the Hosoo Formation in
the Kesennuma area of the Southern Kitakami Massif. In
addition to these specimens Hayasaka and Nishikawa (1962)
once reported the occurrence of Popanoceras bowmani
(Bose) from unnamed strata in Miharanoro, Hiroshima Prefec-
ture in Southwest Japan. This species has, however, not
been described.

Genera belonging to Popanoceratidae are fundamental to
the biostratigraphy of Lower to Middle Permian strata
(Glenister and Furnish, 1988). Among them, Tauroceras is
also important with respect to biogeography because it is
mainly known from Tethys Province and the southwestern
United States. Recently one specimen of Popanoceras sp.
(from the Takakurayama Formation) and two of Tauroceras
sp. (from the Takakurayama and Hosoo Formations) were
recovered from the South Kitakami Belt (Fig.1). This paper
describes these of Popanoceratidae and some associated
ammonoids, and discusses their stratigraphic and biogeogra-
phic significance, especially with respect to the age of the
Takakurayama Formation in the Abukuma Massif.

Brief note on the ammonoid-bearing formations
and their ammonoid faunas

The Hosoo Formation
The Hosoo Formation is in the Kesennuma area of the
Southern Kitakami Massif (Fig. 2). The Permian strata of the

These ammonoid specimens are considered in situ occurrences and strongly suggest
that these fossil horizons are both Wordian in age.

area are divided into the Nakadaira, Hosoo, Kamiyasse,
Kurosawa and Nabekoshiyama Formations from the lower to
upper positions (Misaki and Ehiro, 2004). The stratigraphic
relationships of these formations are all conformable. The
Nakadaira Formation, Sakmarian to Artinskian in age, con-
sists predominantly of limestone intercalated with conglom-
erate, sandstone and mudstone. The thickness exceeds
300 m. The Hosoo Formation, 400-500 m thick, is primarily
a mudstone unit with some lenticular sandstone and con-
glomerate beds. The Kamiyasse Formation ranges in thick-
ness from 200 to 300 m and is dominated by calcareous
sandstone, calcareous mudstone and impure limestone.
This formation yields many fusulinoideans, corals, bra-
chiopods, mollusks and other fossils, and can be correlated
with the Wordian to Capitanian interval. The Kurosawa
Formation, Capitanian to Wuchiapingian in age, is composed
mainly of mudstone and its total thickness exceeds 1,000 m.
The Nabekoshiyama Formation, more than 500 m thick, is
composed of a sandstone-dominated lower part and mud-
stone-dominated upper part. Limestone intercalated in the
lower part yields Changhsingian fusulinoideans and smaller
foraminifers.

The Hosoo Formation has long been considered to be
almost barren of fossils, but Ehiro and Misaki (2005) reported
several ammonoid fossils from the middle and upper parts of
the formation. The middle part yields Demarezites sp.,
Demarezites? sp., Agathiceras? sp. and Adrianites sp.
Ammonoids from the upper part are known from two local-
ities. Waagenoceras sp., Cardiella sp., Agathiceras sp., and
Paraceltites elegans Girty were collected on the eastern ridge
of the Ookadozawa valley, a tributary of the Hosoo River in
Kamiyasse district. The other locality (locality H-5 of Ehiro
and Misaki, 2005) is a road-cut along a forest road in the
southern basin of the Shigejizawa River in the same district
and vyields Parastacheoceras bidentatus Ehiro and Misaki,
Tauroceras? sp. and Agathiceras sp. The present specimen
of Tauroceras sp. was collected from the latter locality (loc.
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Figure 1. Map showing the study areas with the
pre-Tertiary tectonic division of Northeast Japan.

H-5 in Fig. 2).

The Takakurayama Formation

The Takakurayama Formation is in east of Mt. Takaku-
rayama in the Yaguki area, the southeastern margin of the
Abukuma Massif (Fig.3). It was first proposed as the
Takakurayama Series (Iwao and Matsui, 1961). Yanagisawa
and Nemoto (1961) called it the Takakurayama Group and
subdivided it into the Iriishikura, Motomura and Kashiwadaira
Formations, in ascending order. However, Onuki (1966)
treated the group as a formation rank and the formations as
members. The Iriishikura Member is more than 100 m thick
and consists mainly of laminated mudstone. The Motomura
Member is 60-7 m, thinning to the south, and is composed of
sandstone, conglomeratic sandstone with limestone pebbles,
and mudstone. The Kashiwadaira Member, more than 200
m thick, consists of laminated mudstone occasionally as-
sociated with thin sandstones and lenticular pebbly mud-
stones. The strata trend is north-northeast and moderately
to steeply dip west. Cross beddings and graded beddings,
commonly observed in sandstone beds and laminas, show
that no overturned part exists.

Popanoceras sp. and Tauroceras sp. described in this
paper were collected from the upper part of the Kashiwadai-

ra Member in the G2 River (loc. T, of Yanagisawa, 1967) in
association with some ammonoids, such as Jilingites? sp.,
Waagenoceras sp., Agathiceras sp. (many specimens), and
some unidentifiable specimens. Many ammonoid species
from this locality have previously been reported by Hayasaka
(1965), Yanagisawa (1967), and Tazawa et al. (2005). They
are as follows :

Hayasaka (1965) :

Agathiceras cf. suessi Gemmellaro

Popanoceras sp.

Stacheoceras aff. grunwaldti Gemmellaro

Waagenoceras cf. dieneri richardsoni Miller and
Furnish

Pseudogastrioceras? sp.

Propinacoceras sp.

Medlicottidae? gen. et sp. indet.

Paraceltites aff. elegans Girty

Yanagisawa (1967) :

Agathiceras cf. suessi Gemmellaro
Waagenoceras cf. dieneri Miller and Furnish
Propinacoceras aff. knighti Miller and Furnish
Medlicottia cf. costellifera Miller and Furnish
Paraceltites elegans Girty

P. aff. elegans Girty

Paraceltites sp.

Cibolites cf. uddeni Plummer and Scott.

Tazawa et al. (2005):

Agathiceras sp.

Roadoceras sp.

Mexicoceras? sp. (=Waagenoceras cf. dieneri of
Yanagisawa (1967))

Propinacoceras sp.

Of these ammonoids, Waagenoceras dieneri richardsoni
Miller and Furnish was treated as Newellites richardsoni
(Miller and Furnish) by Davis et al. (1969). Hayasaka (1965)
described two specimens of Pseudogastrioceras? sp. and
noted that one of them might be P. zittelli Gemmellaro.
Species previously considered members of Pseudogas-
trioceras Spath, 1930 are placed in three genera:
Altudoceras Ruzhentsev, 1940, Pseudogastrioceras Spath,
and Roadoceras Zhou, 1985. Pseudogastrioceras zittelli is
treated as a species of Altudoceras (Zhou, 1987).
Hayasaka'’s (1965) two specimens of Pseudogastrioceras? sp.,
however, are fragmental or very poorly preserved, and are
difficult to identify on the generic level.

Cibolites sp. described by Yanagisawa (1967), reexamined
by the present author, is not an ammonoid but probably a
gastropod because it has a spiral shell.

In addition to those described, three ammonoid specimens
collected by C. Suzuki from the same locality are known.
Koizumi (1975, p 73, pl. 16, fig. 2) identified one as Timorites?
sp. This specimen, having a diameter of about 45 mm, has
a small umbilicus (UD/D is about 0.24). Prominent sinuous
fine ribs are present on the flanks, and radially elongated pits
occur in the central part of the lateral side. From these
characters, this specimen probably belongs to Tauroceras,
although a specific identification is difficult. The rest were
identified as Pseudotirolites? sp. and Pseudogastrioceras
zittelli (Tokai Fossil Society, 1995, p. 50). The former is an
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Figure 2. Geologic map around the Shigejisawa River, north of Kesennuma (from Ehiro and Misaki,

2005). H-5 is the ammonoid locality.

outer mould of evolute conch, the side of which is flattened
and has some radially elongated pits at the midpoint, and is
also Tauroceras. The shell of the latter specimen is small
(D=35mm) with a small umbilicus (UD/D=about 0.25).
Fine longitudinal ribs are present on the broadly rounded
sides and venter, and fine, short radial ribs occur on the
umbilical edge. From these characters this specimen is
considered to be a species of Roadoceras, but specific
identification is impossible.

Therefore, the Kashiwadaira ammonoid fauna consists of

the following 12 genera: Agathiceras, Popanoceras, Taur-
oceras, Stacheoceras, Mexicoceras?, Waagenoceras, Newell-
ites, Altudoceras, Roadoceras, Propinacoceras, Medlicottia,
and Paraceltites.

Age of the fauna and ammonoid-bearing formations

Popanoceras Hyatt, 1884 ranges from the Artinskian to
Roadian (Leonova, 2002) and is abundant in the Artinskian to
Kungurian of the Southern Urals, Timor, Tumara River
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Figure 3. Geologic map of the Yaguki area.

basin, west and central Texas, and common in the Roadian
strata in western Australia, and the Canadian arctic (Glenister
and Furnish, 1988). Tauroceras Toumanskaya, 1938 ranges
from the Roadian to Wordian (Leonova, 2002) but dominates
in the Wordian. It is widely known from Tethys Province,
including Sicily, Tunisia, Cremea, Pamir, Oman, Irag, Afgh-
anistan, Malaysia, Timor, Xizang and Zejiang (Kullmann et
al, 2000). It has also been reported from Texas and Jiling
in Inner Mongolia.

Ehiro and Misaki (2005), based on the ammonoid fauna,
correlated the middle and upper parts of the Hosoo Forma-
tion with the Roadian and Wordian, respectively. The
present Tauroceras sp. specimen from the upper part sup-
ports this correlation.

Hayasaka (1965) correlated the Takakurayama Formation
with the Socio Stage (Roadian? — Wordian). Yanagisawa
considered the Motomura Member to be Early Permian in
age based on such Early Permian fusulinoideans as
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Valley names are from Yanagisawa (1967).

Pseudofusulina cf. ambigua, P. cf. fusiformis, and Chalaro-
schwagerina cf. vulgaris from limestone pebbles in the
member. These fusulinoideans are, however, derived fos-
sils, because some limestone pebbles yield Middle Permian
fusulinoideans (Ueno, 1992). Ueno (1992) correlated the
Motomura Member with the late Murgabian on the grounds
of the occurrence of Colania sp. Tazawa et al. (2005) con-
sidered the ammonoid fauna from the Kashiwadaira Member
to be Wordian in age, but identified these ammonoids as
derived and concluded that the age of the Kashiwadaira
Member is Late Permian, because the Capitanian
fusulinoidean genus Lepidolina was reported from the basal
part of the member (Murata, 1964).

The ammonoid fauna of the Kashiwadaira Formation is
rich in Agathiceras, which ranges from the Moscovian (Car-
boniferous) to Wordian. Stacheoceras is known from Artin-
skian to Changhsingian strata. Waagenoceras is an index
fossil of the Wordian, although it ranges up to the Capitanian.
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The monospecific genus Newellites is Wordian in age.
Altudoceras ranges from Roadian to Capitanian and
Roadoceras from Wordian to Wuchiapingian. Propinacocer-
as is an Artinskian — Wordian and Medlicottia is a Sakmar-
ian— Wordian genus. Paraceltites predominates in
Roadian — Wordian strata, although a few specimens are
known from the Wuchiapingian. The range of Mexicoceras
is from Roadian to Wordian.

In addition to these data the occurrence of Tauroceras
strongly suggests that this ammonoid fauna is Wordian.
Only the traditional range of the genus Popanoceras (Artins-
kian to Roadian) conflicts with this age assignment. There-
fore, the upper part of the Kashiwadaira Member is most
certainly early Wordian of the Middle Permian. This age
assignment is consistent with Hayasaka (1965), but differs
greatly from Tazawa et al. (2005). Tazawa et al. (2005) also
considered the age of the ammonoid fauna from the Ka-
shiwadaira Member to be Wordian, but interpreted these
ammonoid fossils and other fossils from the member to be all
reworked and the Kashiwadaira Member to be Late Permian
in age.

| do not accept Tazawa et al.’s (2005) interpretation that
the ammonoid fossils from the Kashiwadaira Member are
reworked for the following reasons.

1) Tazawa et al.’s (2005) interpretation is mainly based on
the occurrence of Capitanian fusulinoidean fossils such as
Lepidolina multiseptata Deprat and Lepidolina sp. from a
horizon about 70 m below the ammonoid horizon (Murata,
1964). In this case, the fusulinoidean age is certainly
inconsistent with the age of the ammonoid fauna. These
fusulinoideans, however, have neither been described nor
figured and need more consideration.
2) Natural casts of the ammonoid fossils (and other fossils
such as trilobites and bivalves) consist of black mudstone
having exactly the same lithology as the fossil- bearing
bed.
3) Most ammonoid specimens are not fragmented and are
in a rather good state of preservation, although some of
them are tectonically deformed. Trilobite fossils from the
same locality are also better preserved compared to other
localities such as Kamiyasse and Imo in the South Kita-
kami Belt.

4) Some pebbly mudstone beds are intercalated in the

Kashiwadaira Member, but there are no exotic pebbles

occur in the ammonoid-bearing bed.

5) A rather large number of ammonoid specimens, at least

30 specimens having a common stratigraphic range, have

been collected from the locality, which is one of the most

productive ammonoid localities from the Permian of the

South Kitakami Belt. Are these all reworked?

The points in items 2, 3, 4 and 5 strongly indicate that the
ammonoid fossils from locality T, of the Kashiwadaira
Member are in situ and the ammonoid-bearing stratum is
correlatable with the Wordian.

Ueno (1992) dated the underlying Motomura Member as
late Murgabian based on the occurrence of late Murgabian
fusulinoideans such as Minojapanella (M.) parva Sheng and
Wutuella cf. wutuensis (Kuo) from the limestone pebbles and
Colania sp. from the calcareous matrix of the conglomeratic

sandstone. The Tethyan standard stage Murgabian is
generally correlated with the Wordian Stage. In this case,
the ammonoid- and fusulinoidean-based age assignments
of the Kashiwadaira Member are approximately consistent,
because the Kashiwadaira Member conformably overlies the
Motomura Member and the ages of these two members are
thought to be about the same. The Kashiwadaira am-
monoid fauna, however, includes Popanoceras, which was
known from pre-Wordian strata previously, and is more likely
correlatable with the lower part of the Wordian. This some-
what contradictory age relationship between ammonoid-
and fusulinoidean-based strata remains a problem to be
resolved.

Systematic Paleontology

Subclass Ammonoidea Agassiz, 1847
Order Goniatitida Hyatt, 1884
Suborder Goniatitina Hyatt, 1884
Superfamily Marathonitoidea Ruzhentsev, 1938
Family Marathonitidae Ruzhentsev, 1938
Genus Jilingites Liang, 1982
Type species : Jilingites bidentus Liang, 1982

Jilingites? sp.
Figures 4.1, 5.1

Material. — IGPS coll. cat. no. 109888

Remarks. — A fragmental specimen, obliquely flattened
tectonically, is at hand. The conch has broadly rounded
sides with a rounded venter and a small or closed umbilicus.
The suture partly preserved has at least four sets of rounded
saddles and bifid lobes. From these features, especially by
suture shape, this specimen probably belongs to the genus
Jilingites.

Occurrence and geological age. — From the upper part of
the Kashiwadaira Member of the Takakurayama Formation
in the G2 river (loc. T, of Yanagisawa, 1967), Yaguki, Iwaki
City, Fukushima Prefecture. Middle Permian Wordian.

Superfamily Cycloloboidea von Zittel, 1895
Family Cyclolobidae von Zittel, 1895
Subfamily Cyclolobinae von Zittel, 1895
Genus Waagenoceras Gemmellaro, 1887
Type species: Waagenoceras mojsisovicsi Gemmellaro,
1887

Waagenoceras sp.
Figures 4.2a-c, 5.2

Material. — IGPS coll. cat. no. 109889

Remarks. — A ventrally flattened specimen is at hand.
The original shell form is estimated to be subglobular with a
small umbilicus and rounded venter, although it suffered a
severe tectonic deformation. The shell surface is smooth.
The suture is poorly preserved but typical for advanced
cyclolobids and has a wide ventral lobe divided by high
denticulate median saddle. High lateral saddles have
entirely rounded apices. Deep lateral lobes are strongly
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Figure 4. Ammonoid fossils from the Kesennuma and Yaguki areas.

1. Jilingites? sp., IGPS coll. cat. no. 109888, lateral view, x1.5; 2a-c.
cat. no.109889, x1.0; 3. Popanoceras sp., IGPS coll. cat. no.108990, x1.5; 4, 5. Tauroceras sp., 4.
IGPS coll. cat. no. 109891, x1.5, 5. IGPS coll. cat. n0.108992, x1.0; 6-8. Agathiceras sp., 6. IGPS coll.
cat. no. 109893, x1.5, 7. IGPS coll. cat. no. 109894, x2.0, 8. IGPS coll. cat. no. 109895, x2.0.

denticulate. At least five, probably six, lateral lobes are
present. Based on these characteristics, the present speci-
men is considered to belong to the genus Waagenoceras.

Occurrence and geological age. — From the upper part of
the Kashiwadaira Member of the Takakurayama Formation
in the G2 river (loc. T, of Yanagisawa, 1967), Yaguki, Iwaki
City, Fukushima Prefecture. Middle Permian Wordian.

Waagenoceras sp., IGPS coll.

Superfamily Popanoceratoidea Hyatt, 1900
Family Popanoceratidae Hyatt, 1900
Genus Popanoceras Hyatt, 1884
Type species: Goniatites sobolewskyanus de Verneuil in
Murchison et al., 1845

Popanoceras sp.
Figures 4.3,5.3

Material. — IGPS coll. cat. no. 109890

Description. — The shell is thinly discoidal with flat sides
and acutely rounded? venter. It is small, having a maximum
diameter of about 26 mm and a corresponding umbilical
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Figure 5. Suture lines of Jilingites?,

Waagenoceras, Popanoceras and Agathiceras.

1. Jilingites? sp., IGPS coll. cat. no. 109888 ; 2.
Waagenoceras sp., IGPS coll. cat. no.109889; 3.
Popanoceras sp., IGPS coll. cat. no. 108990 ; 4.
Agathiceras sp., IGPS coll. cat. no. 108993

diameter of about 6 mm. Transverse, slightly projected fine
ribs, each tracing a rounded ventral sinus, are on the lateral
sides. Thirteen or 14 ribs are present per one-fourth of a
volution. The suture is partly poorly preserved. The wide
ventral lobe is divided by a median saddle into two strongly
tridenticulated? branches. The median saddle is about half
the height of the ventral lobe. The first lateral lobe is trifid?
having nearly the same width as the prongs of the ventral
lobe. Second lateral lobe is also trifid. All saddles are
rounded.

Occurrence and geological age. — From the upper part of
the Kashiwadaira Member of the Takakurayama Formation
in the G2 river (loc. T, of Yanagisawa, 1967), Yaguki, Iwaki
City, Fukushima Prefecture. Middle Permian Wordian.

Genus Tauroceras Toumanskaya, 1938
Type species : Popanoceras scrobiculatum Gemmellaro, 1887

Tauroceras sp.
Figures 4.4-5

Material. — Two specimens, IGPS coll. cat. nos. 109891
and 109892
Description.— Small and rather large specimens are

examined. The shell shape of the small specimen (IGPS
coll. cat. no. 109891) is discoidal, involute, with a small
umbilicus. The maximum diameter is estimated to be about
38 mm, and the corresponding height, width, and umbilical
diameter are about 18, 2.5 and 6.5 mm, respectively. The
flanks and venter are flattened with abruptly rounded
ventrolateral shoulders. Sinuous, fine and dense ribs are
prominent on the flat flanks, forming a deep ventral sinus.
About 40 ribs occur per one-fourth of a volution. Radially
elongated pits are also noteworthy at the midpoint of the
lateral side of the inner mould. The suture is not preserved.
The large specimen (IGPS coll. cat. no. 109892) is frag-
mental, only the outer flank is preserved. It exceeds a
diameter of 100 mm. The broad flanks and narrow venter,
about 9 mm wide, are nearly flat to broadly rounded with
rounded ventrolateral shoulders. Many fine prominent sinu-
ous ribs are on the flanks. The suture is not preserved.
From these characters these specimens are undoubtedly
Tauroceras, but are difficult to identify at the specific level.
Occurrence and geological age. —IGPS coll. cat. no.
109891 from the upper part of the Kashiwadaira Member of
the Takakurayama Formation in the G2 river (loc. T, of
Yanagisawa, 1967), Yaguki, lwaki City, Fukushima Prefec-
ture. — IGPS coll. cat. no. 109892 from the uppermost part of
the Hosoo Formation at a road-cut along a forest road (loc.
H-5 of Ehiro and Misaki, 2005) in the southern basin of the
Shigejizawa River, Kesennuma City, Miyagi Prefecture.

Superfamily Agathiceratoidea Arthaber, 1911
Family Agathiceratidae Arthaber, 1911
Genus Agathiceras Gemmellaro, 1887
Type species : Agathiceras suessi Gemmellaro, 1887

Agathiceras sp.
Figures 4.6-8, 5.4

Material — IGPS coll. cat. nos. 109893, 109894, and 109895

Description. — Specimens small to moderate size ; diame-
ter 23-30mm. Conch is involute and due to tectonic
deformation, thinly discoidal to spherical in outline, with an
almost closed umbilicus. The sides of the shell are flat or
slightly convex and umbilical shoulders are rounded. Venter
is convex with rounded ventrolateral shoulders. Shell sur-
face is ornamented by many fine spiral lirae. The suture is
poorly preserved in one specimen (no. 109893), and four
rounded saddles and three almost rounded lobes are present
on the lateral side.

Occurrence and geological age. — From the lower part of
the Kashiwadaira Member of the Takakurayama Formation
in the G2 river (loc. T, of Yanagisawa, 1967), Yaguki, Iwaki
City, Fukushima Prefecture. Middle Permian Wordian.
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Introduction

The genus Silene L. (Caryophyllaceae), with about 700
species is distributed mainly in the northern temperate
regions of the world (Mabberley, 1997). It is much diversified
in the Himalayas and adjacent regions in China (Yunnan,
Sichuan and Tibet). It has much variation in flower struc-
ture, especially shape and hairiness of calyx and petal parts
such as claw and limb. The genus Silene of Nepal has
been studied by Don (1825), Edgeworth and Hooker (1875),
Bocquet (1967, 1969) and Bocquet and Chater (1979) and is
now represented by 26 species. Although its taxonomy has
been well worked out but its regional distributional pattern
has not yet been studied. The regional distribution maps of
plant groups allow study of distribution barriers at the popula-
tion level (Noshiro, 1997). In this regard several reports have
already been published on various plant genera of Nepal
(Noshiro, 1997 ; Amano & Ohba 1998 ; Akiyama et al., 1999 ;
lkeda & Koba, 2000 ; Miyamoto & Koba, 2001; Ohba et al.
2003 ; Mouri et al., 2004 ; Amano & Noshiro, 2004, 2005).
To clarify regional distribution of Silene in Nepal, we present
here horizontal distribution maps of 21 species (Table 1, Figs.
1-21). The present report is an addition to the already
published reports. The distribution maps are based on the
specimens deposited in the Royal Botanic Garden Edinbur-
gh, Edinburgh, Scotland, U.K. (E), Conservatoire et Jardin
Botaniques, Geneva, Switzerland (G), Royal Botanic Gardens,
Kew, London, UK. (K), University of Kyoto, Kyoto, Japan
(KYO), Institute of Botany, Chinese Academy of Sciences,
Xiangshan, Beijing, China (PE), University Museum, University
of Tokyo, Japan (Tl), Botanical Gardens, Tohoku University,
Sendai, Japan (TUS) and Smithsonian Institution, National
Museum of Natural History, Washington, DC., U.S.A. (US).
The list of the specimens used for the present study is
presented in the Appendix 1. It contains some specimens
listed in the Flora of Nepal database made by the Society of
Himalayan Botany and is available on the University of Tokyo
Herbarium page of the World Wide Web (http://tium.u
-tokyo.ac.jp). To show horizontal distribution of Silene in
Nepal we have followed Hara et al. (1978) for phytogeogra-
phical divisions of Nepal, such as west Nepal (western border
to 83E), central Nepal (83'E to 86°30'E) and east Nepal

To clarify regional distribution of Silene in Nepal the horizontal distribution of 21 species of this

(86°30°E to eastern border).

Recently, Yoshida (2006) has analyzed the horizontal
distribution of Himalayan plants given in his book ‘Himalayan
Plants lllustrated’ (Yoshida, 2005), and classified them into 24
distribution categories in five distribution types. This classi-
fication is useful to understand the horizontal distribution
pattern of the Himalayan plants. According to this classifi-
cation the distribution pattern of the Nepalese Silene shows
the following six categories.

Ba. Plants of the temperate zone of western Eurasia,
including at least a part of the Himalaya : Silene baccifera,
Silene conoidea, Silene vulgaris.

Cb. Plants of the western and the central Himalaya, includ-
ing Kashmir in the west and with the eastern end of their
distribution lying between Garhwal and central Nepal:
Silene edgeworthii, Silene falconeriana, Silene kumaonensis,
Silene laxantha, Silene moorcroftiana.

Cc. Plants distributed nearly throughout the Himalaya,
including Kashmir in the west and with the eastern end of
their distribution lying between eastern Nepal and Myanmar :
Silene himalayensis, Silene indica, Silene nepalensis.

Cd. Plants endemic to the central Himalaya from Himachal
Pradesh to central Nepal : Silene davidlongii, Silene greywil-
sonii, Silene helleboriflora, Silene hideakiohbae, Silene
vautierae.

Ce. Plants of the central and the eastern Himalaya with the
western end of their distribution lying between Himachal
Pradesh and central Nepal and the eastern end between
eastern Nepal and Myanmar: Silene caespitella, Silene
holosteifolia, Silene stracheyi.

Cf. Plants endemic to the eastern Himalaya from eastern
Nepal to Myanmar, excluding plants in the next category (Cg)
endemic to southeastern Tibet: Silene khasiana, Silene
nigrescens.

Distribution of Silene in Nepal

Among the 21 species of Silene presented in this paper,
four species (Silene himalayensis, Silene indica, Silene
kumaonensis and Silene nepalensis) grow throughout Nepal.
Five species (Silene baccifera, Silene greywilsonii, Silene
helleboriflora, Silene hideakiohbae and Silene holosteifolia)



10 Keshab R. Rajbhandari and Mitsuo Suzuki

Table 1. Distribution of Silene in Nepal.
Species Horizontal distribution Altitudinal distribution
West Nepal Central Nepal East Nepal

Silene baccifera 1,800-2,200 m
Silene caespitella 3,750-4,400 m
Silene conoidea 1,350-2,300 m
Silene davidlongii 4500 m

Silene edgeworthii 1,560-2,980 m
Silene falconeriana 2400-2,700 m
Silene greywilsonii 5300 m

Silene helleboriflora 3,150-4,800 m
Silene hideakiohbae 2520 m

Silene himalayensis 3,100-5,000 m
Silene holosteifolia 2,600-3,900 m
Silene indica 1,500-4,500 m
Silene khasiana 1,800-3,200 m
Silene kumaonensis 2,500-4,500 m
Silene laxantha 3,200-4,100 m
Silene moorcroftiana 2400-4,700 m
Silene nepalensis 2,700-4,800 m
Silene nigrescens 3,900-5,000 m
Silene stracheyi 3,300 m

Silene vautierae 3,500-5,000 m
Silene vulgaris 2,700 m

grow only in central Nepal. Seven species (Silene conoidea,
Silene davidlongii, Silene edgeworthii, Silene falconeriana,
Silene laxantha, Silene stracheyi and Silene vulgaris) grow
only in west Nepal. Two species (Silene khasiana and
Silene nigrescens) grow in east and central Nepal. Three
species (Silene caespitella, Silene moorcroftiana and Silene
vautierae) grow in central and west Nepal. Among the 21
species of Silene five species are endemic to Nepal of which
one species (Silene davidlongii) grows in west Nepal and one
(Silene vautierae) grows in west and central Nepal while three
species (Silene greywilsonii, S. helleboriflora and S. hideakio-
hbae) grow only in central Nepal.

The genus Silene is more diversified in the alpine zone of
Nepal and most of the species of Silene are found in the high
altitude in Nepal. Only a few species have been recorded
from the lower altitude. They have not been recorded from
the tropical zone of Nepal. In Nepal they are found from the
subtropical or temperate zone to subalpine or alpine zone.
In the alpine zone above 3,800 m 11 species of Silene are
found including two species (Silene indica and Silene
kumaonensis) occurring up to 4,500 m and nine species
(Silene davidlongii, Silene greywilsonii, Silene helleboriflora,
Silene himalayensis, Silene indica, Silene moorcroftiana,
Silene nepalensis, Silene nigrescens and Silene vautierae)
occurring beyond 4,500 m. Among them Silene indica has
a wide range of altitudinal distribution ranging from 1,500 m
to 4,500 m and also shows wide range of variations in habit,
leaf and flower structures. Some species of Silene, such as
Silene baccifera, Silene conoidea, Silene edgeworthii, Silene
falconeriana, Silene hideakiohbae and Silene vulgaris are

found in the subtropical and temperate zones only and do
not extend to the subalpine or alpine zone. The two
species found in the subalpine zone only of west Nepal at
3,000-3,800 m are Silene laxantha and Silene stracheyi,
while one species, Silene khasiana, is found from the sub-
tropical to subalpine zone of central and east Nepal at 1,800-
3,200 m.

The horizontal distribution of Silene in Nepal shows that
the number of species found in west Nepal is more than that
found in east Nepal. In west Nepal 14 species of Silene are
found including seven species distributed in west Nepal only,
whereas from east Nepal only six species are reported (Table
1). Moreover, if we see the distribution of Silene in west
Nepal and the arid zone of Nepal, such as Dolpo, Mustang
and Manang areas, then the number of Silene species
occurring in these areas would be 19 out of 21. Only two
species, Silene khasiana and Silene nigrescens, do not occur
there. This indicates that Silene more commonly occurs in
drier condition than in moister condition as the climate in
Nepal becomes drier from east to west (Amano & Noshiro,
2004). This is in contrast to the nature of genera Juncus,
Pedicularis or Rhododendron studied before, which prefer
moister condition and the number of species of these genera
is more in east Nepal than in west (Amano & Noshiro 2004,
2005 ; Miyamoto & Koba, 2001 ; Noshiro, 1997).
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Fig.1. Distribution of Silene baccifera in Nepal

Fig. 3. Distribution of Silene conoidea in Nepal
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Fig. 4. Distribution of Silene davidlongii in Nepal

Fig. 5. Distribution of Silene edgeworthii in Nepal
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Fig. 6. Distribution of Silene falconeriana in Nepal
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Fig. 8. Distribution of Silene helleboriflora in Nepal

Fig. 9. Distribution of Silene hideakiohbae in Nepal
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Fig.10. Distribution of Silene himalayensis in Nepal

Fig. 11. Distribution of Silene holosteifolia in Nepal

Fig.12. Distribution of Silene indica in Nepal
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Fig.14. Distribution of Silene kumaonensis in Nepal

Fig.15. Distribution of Silene laxantha in Nepal
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Fig. 18. Distribution of Silene nigrescens in Nepal
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Fig.19. Distribution of Silene stracheyi in Nepal

Fig. 20. Distribution of Silene vautierae in Nepal

Fig. 21. Distribution of Silene vulgaris in Nepal
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Appendix 1. List of the specimens of Silene of Nepal.

(*) - Specimens listed in the Flora of Nepal database
made by the Society of Himalayan Botany and are available
on the University of Tokyo Herbarium page of the World
Wide Web (http://ti.um.u-tokyo.ac.jp).

Silene baccifera (L) Roth,
Cucubalus baccifer L.

Distribution : Europe, Russia, Central Asia, West
Siberia, Pakistan, India, Nepal, Bhutan, China.

Specimens from Nepal seen :

Dhaulagiri Zone, Myagdi District, Ghodepani Deurali -
Sikha (83°40'E, 29°20'N), 2,200 m, 25 Aug. 1988, M. Suzuki, T.
Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro & H. lkeda 8810996 (TUS) (*as Cucubalus baccifer).

Gandaki Zone, Manang District, Bagarchhap (84'22'E
28°32'N), 2,030 m, flower white, shady place, adherenence
on the tree, 13 Aug. 1994, M. Suzuki, N. Acharya, N. Fujii, T.
Kajita, N. Kondo, M. Mikage, S. Noshiro & K. Yoda 9485406
(Tl, TUS) (*as Cucubalus baccifer).

Gandaki Zone, Manang District, Bagarchhap-Chame,
2,130 m, climbing on herbs at the edge of forest, fls. white, 14
Aug. 1994, M. Mikage, N. Fujii, T. Kajita, N. Kondo, S. Noshiro
& K. Yoda 94704136 (TI).

Janakpur Zone, Ramechhap District, Jiri - Shivalaya
(8614’E 27°37'N - 86°17'E 27°36'N), 1,860-1,800 m, along river
in shrubberies, petals white, 13 Aug. 1985, M. Suzuki, N.
Kurosaki & S.K. Wu 8571654 (TUS) (*as Cucubalus baccifer).

C.Nepal, Bagmati Zone, Rasuwa Distr.,, Lingju -
Tibling (2812’'N 85°07'E), 2,100 m, petals white, 13 Aug. 1994,
F. Miyamoto, K.R. Rajbhandari, S. Akiyama, M. Amano, H.
Ikeda and H. Tsukaya 9420274 (TI).

Silene caespitella F.N. Williams
Silene maheshwarii Bocqg.

Distribution : India, Nepal, Bhutan, China.

Specimens from Nepal seen :

Between Mugu and Purana Mugu - Mugu Khola,
12,500 ft.,, growing in open coniferous forest, petals green-
white with brown tips, 20 Aug. 1952, O. Polunin, W.R. Sykes &
L.H.J. Williams 5333 (TI).

Nepal, Tegar, N. of Mustang, 14,500 ft., open grass
slopes, corolla pale green and white, Stainton, Sykes &
Williams 2197 (E, TI).

Dhawalagiri Zone, Mustang District, a peak west of
Makhchung, ca. 3.5 km S. from Tibetan border (83°59'E 29
15'N), 4,490 m, on margin of thicket on sunny exposed gentle
SE-facing slope near the summit of a peak, 3 July 2003, Y.
lokawa, T. Miyazaki, K. Yonekura, Y. lbaragi & R.K. Uprety
20320159 (TI).

Dhaulagiri Zone, Mustang District, Tukuche - Yak
Kharka (83°35'E 29°40'N), 3,100 m, 30 Aug. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro & H. Ikeda 8881622 (TI).

Kali Gandaki, Jomson - Kagbeni, 2,750-2,800 m, 21
July 1983, H. Ohba, H. Kanai, M. Wakabayashi, M. Suzuki & S.
Akiyama 8310567 (TI).

Lo Monthang - Chmmithong (Chumithou) (2910'59”
N 83°5712"E), 3,834-4,866 m, 1 Aug. 2002, T. Watanabe, H.

Watanabe, H. Devkota, Y.B.Bhurtyal, T.Bista & K.J. Malla
LOM-SP020801(054) (TI).

Dhawalagiri Zone, Mustang District, Ghar Gompa (29
7’N83°53'E), 4,000-4,200 m, in shrubbery near stream on
scree slope, 19 Aug. 2002, F. Miyamoto, N. Kurosaki, S.
Akiyama, H. lkeda, Y. lokawa, Y. Takahashi, M. Tsusaka &
M.N. Subedi 20220192 (TI).

Dhawalagiri Zone, Mustang District, around Thanti
(29°01'N 84°04'04”E), 4,520 m, 12 Aug. 2001, Y. lokawa & M.
N. Subedi 20105080 (TI).

Dhawalagiri Zone, Mustang District, around Sangda
pass (28°53'N 83°43'E), 4,400-4,650 m, in open grassy place
on scree slope, 19 Aug. 2002, F. Miyamoto, N. Kurosaki, S.
Akiyama, H. lkeda, Y. lokawa, Y. Takahashi, M. Tsusaka &
M.N. Subedi 20220083 (TI).

Dhawalagiri Zone, Mustang District, Pongio Kharka -
Phalyak (28°51'40.3"N 83°44'41.3"E), 3,870 m, calyx pale
green with dark brown veins, petals pale green, on banks, 13
Aug. 2002, F. Miyamoto, N. Kurosaki, S. Akiyama, H. lkeda, Y.
lokawa, Y. Takahashi, M. Tsusaka & M.N. Subedi 20210091
(TI).

Dhawalagiri Zone, Mustang District, around Sangda
pass (28'531N 83'43'E), 4,460 m, stony slopes, calyx cream
with purple veins, petals pale pink, 10 Aug. 2002, F.
Miyamoto, N. Kurosaki, S. Akiyama, H. lkeda, Y. lokawa, Y.
Takahashi, M. Tsusaka & M.N. Subedi 20230011 (TI).

Dhawalagiri Zone, Mustang District, Ghemi - Samar
(29°04'N 83°52'E), 3,800 m, wet places sheltered by rocks, |
calyx dark brownish purple, 25 Aug. 2002, F. Miyamoto, N.
Kurosaki, S. Akivama, H. lkeda, Y. lokawa, Y. Takahashi, M.
Tsusaka & M.N. Subedi 20230205 (TI).

Dhawalagiri Zone, Mustang District, north-east of Lo-
Manthang (29°16'N 84°01'E), 3,800 m, soil slopes, fls. pale
cream, 20 Aug. 2002, F. Miyamoto, N. Kurosaki, S. Akiyama,
H. [keda, Y. lokawa, Y. Takahashi, M. Tsusaka & M.N. Subedi
20230137 (TI).

Dhawalagiri Zone, Mustang District, Ghami - Zhaite
(29°03'42”N 83°52'39"E), 4,350 m, in meadow on a hill top,
petal white, calyx tube pale green with dark red, 16 Aug.
2001, S. Noshiro, M. Amano, T. Kurosawa & M.N. Subedi
20106197 (TI).

Dhawalagiri Zone, Mustang District, Samar (28°55'53"
N 834941”E), 3,450 m, in cultivated fields, flower white,
calyx tube pale green with dark purple lines, 16 Aug. 2001, S.
Noshiro, M. Amano, T. Kurosawa & M.N. Subedi 20106081 (TI).

Dhawalagiri Zone, Mustang District, Alubari Kharka
(28°4523”N 83°4012"E), 3,600 m, on heavily grazed slope in
meadow, calyx tube pale green with dark purplish lines, 31
July 2001, S. Noshiro, M. Amano, T. Kurosawa & M.N. Subedi
20106036 (TI).

Silene conoidea L.

Distribution : S. Europe, N. Africa, Turkey, Afghanis-
tan, Pakistan, India, Nepal, China.

Specimens from Nepal seen:

Doti - Silgarhi, 4,500 ft., flowers pink with green
calyx, in wheat field, 7 Apr. 1967, N. Ecker-Racz 48 (US).

Dillikot, 7,500 ft., cornfield weed, petals pink, 20 Apr.
1952, O. Polunin, W.R. Sykes & L.H.J. Williams 3932 (E).
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Phalabang, 4,500 ft., cornfield weed, flowers dark
pink, 27 Mar. 1952, O. Polunin, W.R. Sykes & L.H.J. Williams
641 (E).

Silene davidlongii Rajbhandari & Mitsuo Suzuki

Distribution : Nepal.

Specimens from Nepal seen:

Khaptang, Mugu Khola, 15,000 ft., open stony slopes,
sepals with lines of hairs on veins, petals vary from white to
brown, 21 Aug. 1952, O. Polunin, W.R. Sykes & L.H.J. Williams
5373 (holotype TI, isotype E, US).

Silene edgeworthii Bocqg.

Agrostemma fimbriatum Wall. ex G. Don

Lychnis indica (Roxb. ex Otth) Benth. var. fimbriata (Wall. ex
G. Don) Edgew. & Hook. f.

Silene indica Roxb. ex Otth var. edgeworthii (Bocq.) Y.
Nasir

Distribution : Pakistan, India (West Himalaya), Nepal.

Specimens from Nepal seen :

Seti Zone, Bajhang District, Rasa - Roshiadanda (81°
22'34"E 29°4417”N-81°21"49"E 29°42'56"N), 2,260-2,540 m,
in open grassy slope, 21 Aug. 1991, M. Suzuki, H. Hatta, N.
Kurosaki, M. Mikage, F. Miyamoto, K.R. Rajbhandari, H. Ta-
kayama & K. Terada 9160895 (Tl, TUS) (*as S. indica).

Seti Zone, Bajura District, Birseni - Porakya (81°38’
25"E 29°29'52”N-81°35'09"E 29°26'14”'N), 1,560-2,540 m, in
shrubbery, petals pale green, 12 Aug. 1991, M. Suzuki, H.
Hatta, N. Kurosaki, M. Mikage, F. Miyamoto, K.R. Rajbhandari,
H. Takayama & K. Terada 9160508 (Tl) (*as S. indica).

Seti Zone, Bajura District, Khaptad National Park -
Kaudegaon (81°09'03"E 29°23'08”N-8112'42"E 29°22'22"N),
2,980-1,900 m, by path in Quercus forest, flower pale green,
28 Aug. 1991, M. Suzuki, H. Hatta, N. Kurosaki, M. Mikage, F.
Miyamoto, K.R. Rajphandari, H. Takayama & K. Terada
9161088 (TI) (*as S. indica).

Silene falconeriana Royle ex Benth.

Distribution : Pakistan, India (West Himalaya), Nepal.

Specimens from Nepal seen :

Mugu Karnali valley, Daura, 9,000 ft., growing on dry,
rocky slopes, whole plant viscid, petals green-brown, styles
white, 16 Aug. 1952, O. Polunin, W.R. Sykes & L.H.J. Williams
5261 (G).

Uthu, east of Jumla, 8,000 ft., growing on dry hillside,
petals pink-brown, stems and leaves glandular hairy, 31 July
1952, O. Polunin, W.R. Sykes & L.H.J. Williams 4967 (G).

Silene greywilsonii Rajohandari & Mitsuo Suzuki

Distribution : Nepal.

Specimens from Nepal seen:

Jengla, West of Namdo (both sides), c. 5,300 m,
leaves grey-green, florets deep blue, 25 Aug 1973, Grey-
Wilson and Phillips 703 (holotype, K).

Jengla, West of Namdo (both sides), c¢.5,300m,
leaves grey-green, calyx pale green patterned red, corolla
pale pink, 25 Aug 1973, Grey-Wilson and Phillips 705 (K).

Silene helleboriflora Exell & Bocaq.

Distribution : Nepal.

Specimens from Nepal seen :

East of Chalike Pahar, 13,500 ft., rock ledge, flowers,
calyx green (pale), corolla dull purple, 3 Aug. 1954, Stainton,
Sykes & Williams 3736 (E, TI).

Near Phagune Dhuri, 12,500 ft., rock ledges on open
slope, corolla purple, 13 Oct. 1954, Stainton, Sykes & Williams
9006 (E, TI).

Dhaulagiri Zone, Mustang District, Throng Phedi,
4,000 m, 24 July 1983, H. Ohba, H. Kanai, M. Wakabayashi, M.
Suzuki & S. Akiyama 8330812 (TI).

Dhawalagiri Zone, Mustang District, above Muktinath
- Jharkot (28°48'56”N 83°52'52"E-28'49'01"N 83°51'02"E),
descending herb on cliff, sunny place, calyx greenish yellow
with brown hairs, petals dark brown, 20 Aug. 1994, M. Mikage,
N. Fujii, T. Kajita, N. Kondo, S. Noshiro & K. Yoda 9470502
(TUS) ().

Taglung, S. of Tukucha, Kali Gandaki, 12,000 ft., on
rock ledges, corolla yellow green and hairy, centre part of
flowers purple, 20 Sept. 1954, Stainton, Sykes & Williams
7937 (E, TI).

Samargaon, N. of Tukucha, 16,000 ft., on rock ledges,
outer part of flowers pale green, covered with red hairs,
central part dark red, anthers white, 16 Aug. 1954, Stainton,
Sykes & Williams 7254 (E, TI).

Kali Gandaki Tal (southwest of Tukucha), 3,650 m, 2
Sept. 1967, H.J. Lange 57 (K).

Tukucha, Kali Gandaki, 10,500 ft., open grass slopes,
corolla yellowish green, interior of flower purplish red, 22 Aug.
1954, Stainton, Sykes & Williams 7404 (E, TI).

Annapurna Himal, Seti Khola, 12,000 ft., in rock crev-
ices, calyx green with brown hairs, petals dull dark red, 28
July 1954, Stainton, Sykes & Williams 6522 (E, K, TI).

Lamjung Himal, 14,000 ft., growing from rock crevices,
calyx with external brown hairs, pale green, up to 2 inches in
diameter, petals dark red, 17 July 1954, Stainton, Sykes &
Williams 6343 (E, TI).

Mulmulaykhola, 14,000 ft.,, 14 Aug. 1931, K.N. Sharma
66 (type, E).

Silene hideakiohbae Rajbhandari & Mitsuo Suzuki

Distribution : Nepal.

Specimen from Nepal seen:

Gandaki Zone, Manang District, Suggi Khola, 2,520 m,
12 Aug. 1994, M. Suzuki, N. Acharya, N. Fujii, T. Kajita, N.
Kondo, M. Mikage, S. Noshiro & K. Yoda 9485399 (holotype,
TUS) (*as S. indica).

Silene himalayensis (Rohrb.) Majumdar
Melandrium apetalum (L.) Fenzl var. himalayense Rohrb.
Silene gonosperma (Rupr.) Bocq. subsp. himalayensis
(Rohrb.) Bocaq.
Lychnis himalayensis (Rohrb.) Edgew.
Distribution : Russia, Afghanistan, Pakistan,
Nepal, Bhutan, China.
Specimens from Nepal seen :
Tinkar Khola, 16,000 ft., scree, 2 July 1953, J.B. Tyson
70 (E, TI).

India,
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Maharigaon, 10,500 ft., growing on grassy slopes on
edge of forest, petals greenish, calyx ribbed with brown, 15
July 1952, O. Polunin, W.R. Sykes & L.H.J. Williams 174 (TI).

East of Chalike Pahar, 14,000 ft., grass slopes, flowers
pale green, streaked purple, 1 Aug 1954, Stainton, Sykes &
Williams 3710 (E, TI, US).

Near Chalike Pahar, 14,500 ft., among short turf &
Rhododendron shrublets, flowers pale green with purple
lines, 6 Aug. 1954, Stainton, Sykes & Williams 3773 (E, K, TI,
us).

Khung Khola headwaters, 5,200 m, calyx whitish and
reddish veins, 16 Aug. 1973, Grey-Wilson & Phillips 640 (K).

Dolpo, Tarap (29°2’N 8312'E), 16,500 ft., on scree,
calyx reddish black, petals white, 19 July 1966, J.D.A. Stainton
5559 (TI).

Muktinath, 13,000 ft, open grass slopes, corolla
mauvish green, 28 July 1954, Stainton, Sykes & Williams 2041
(E, TI).

Namdo, N. of Mustang, 17,000 ft, open marshy
ground, infl. purplish red, 8 Aug. 1954, Stainton, Sykes &
Williams 2281 (E, TI).

Khangsar, 15,500 ft., open grassy slopes, flowerbrown
pink, insignificant, calyx lined with purple brown, leaves grey-
green marked with purple, stem purple at the nodes, 29 July
1950, D.G. Lowndes 1292 (E, TI).

Thaple Himal, 4,400 m, 30 June 1953, S. Nakao s.n.
(KYO).

Near Bajou, 4,000 m, 29 June 1953, S. Nakao s.n.
(KYO).

Rambrong, Lamjung Himal, 14,000 ft., on open slopes,
calyx green with brown veins, 7 July 1954, Stainton, Sykes &
Williams 6201 (E, TI).

Bagmati Zone, Rasuwa District, Jaisuli Kund - Paldol
Base Camp (28°13'N 85°12'E), 4,300 m, on sandy slopes, 2
Aug. 1994, F. Miyamoto, K.R. Rajbhandari, S. Akiyama, M.
Amano, H.lkeda & H. Tsukaya 9410153 (E, TI) (*as
S. gonosperma subsp. himalayensis).

Bagmati Zone, Rasuwa District, Jaisuli Kund - Paldol
Base Camp (2813'N 8512’E), 4,300 m, rocky place beside a
riber from a glacier lake, calyx tube white with 10 brown-
haired lines, petal apex brown, 2 Aug. 1994, F. Miyamoto, K.R.
Rajbhandari, S. Akiyama, M. Amano, H. lkeda & H. Tsukaya
9430068 (TI) (*as S. gonosperma subsp. himalayensis).

Bagmati Zone, Rasuwa District, Paldol Base Camp
(2813'N 8512E), 4,300 m, 2 Aug. 1994, F. Miyamoto, K.R.
Rajbhandari, S. Akiyama, M. Amano, H. lkeda & H. Tsukaya
9420112 (E, Tl) (*fas S. gonosperma subsp. himalayensis).

Bagmati Zone, Rasuwa District, around Seto Kund
(2816'N 85°08’E), 3,805 m, on rocks, 50-80 cm tall, petals
pale green with deep purple at base and brown at the
serrated tips, 10 Aug. 1994, F. Miyamoto, K.R. Rajbhandari, S.
Akiyama, M. Amano, H. lkeda & H. Tsukaya 9430110 (Tl) (*as
S. gonosperma subsp. himalayensis).

Chilime Khola 15,000 ft., grassland, petals green, tin-
ged purple, calyx brown striped purple tips, July 1949, O.
Polunin 1166 (TI).

Langtang, 12,000 ft., shady ground, flowers green with
brown stripe to calyx, 23 June 1949, O. Polunin 557 (TI).

Singum Gompa - Gosainkund, 3,200-4,200 m, 23

Aug. 1972, H. Kanai, H. Hara & H. Ohba 721878 (TI).

Mul Kharka, Chilime Khola, 3,800-4,100m, 2 July
1970, Kanai & Shakya 675179 (TI).

Janakpur Zone, Ramechhap District, around Jata
Pokhari (86°25'E 27°43'N), 4,220 m, 18 July 1985, H. Ohba, T.
Kikuchi, M. Wakabayashi, M. Suzuki, N. Kurosaki, K.R. Rajb-
handari & S.K. Wu 8530341 (TUS) (*as S. nepalensis).

Janakpur Zone, Ramechhap District, Thare Og -
Bigphera Lho Glacier (86°28'E 27°45'N-8629'E 27°47'N),
4,150-4,700 m, 25 July 1985, N. Kurosaki 8570816 (TUS) (*as
S. nepalensis).

Bhut Bkhri, 16,000-17,000 ft., flrs. greenish white, 1930,
Lall Dhwoj 477 (E).

Between Mouma and Tiptop La, 4,300 m, 23 July
1962, K. Nishioka 711 (KYO).

Dheoma, 4,100 m, 21 July 1962, K. Nishioka 617 (KYO).

Topke Gola - Jalang Chhyongo, 4,000 m, calyces
with green purple ridges, 20 June 1972, H. Kanai, H. Ohashi,
K. lwatsuki, H. Ohba, Z. Iwatsuki & P.R. Shakya 720627 (Tl)
(*as S. nigrescens).

Jalang Chhyongo - Thudam (87°30'E 27°40'N), 21
June 1972, H. Kanai, H. Ohashi, K. lwatsuki, H. Ohba, Z. Iwa-
tsuki & P.R. Shakya 726394 (TI).

Koshi Zone, Sankhuwa Sabha District, around Yangri
Kharka (87°10'E 27°45'N), 3,540 m, 19 July 1988, M. Suzuki, N.
Naruhashi, N. Kurosaki, Y. Kadota, M.N. Subedi, M. Minaki,
S. Noshiro and H. lkeda 8820658 (TUS) (*as S. nepalensis).

Koshi Zone, Sankhuwa Sabha District, Jaljale Himal,
around Banduke (87°30'E 27°30'N), 4,150 m, 25 July - 3
Aug. 1991, H. Ohba, S. Akiyama, H. lkeda, T. Kikuchi, S. No-
shiro, Y. Omori, M.N. Subedi & M. Wakabayashi 9120198 (TI)
(*as S. gonosperma subsp. himalayensis).

Koshi Zone, Sankhuwa Sabha District, Jaljale Himal,
Jomle - Goja (B7°30'E 27°30'N), 4,000-4,130 m, among
Rhododendron anthopogon shrubs, flowers pale-green, pur-
plish above, 5 Aug. 1991, H. Ohba, S. Akiyama, H. lkeda, T.
Kikuchi, S. Noshiro, Y. Omori, M.N. Subedi & M. Wakabayashi
9110291 (Tl) (*as S. gonosperma subsp. himalayensis).

Tamur valley, Mewa Khola, Topke Gola, 12,500 ft., on
stony ground, corolla green with purple stripes, filaments
purple, 11 July 1956, J.D.A. Stainton 928 (G).

N.E. Nepal, above Tseram (27°32'N 87°57’E), 3,850 m,
amongst mossy boulders in forest, 17 Sept. 1989, KEKE 731
E).

Silene himalayensis (Rohrb.) Majumdar var. pertica (Bocq.)
Rajbhandari et Mitsuo Suzuki, stat. et comb. nov.

Silene gonosperma (Rupr.) Bocq. subsp. himalayensis
(Rohrb.) Bocq. var. pertica Bocg. in Candollea 22 : 9 (1967);
in Phan. Monogr. 1: 35 (1969).

Distribution : Nepal.
Specimen examined :
Nepal, 1929, Lall Dhevoj 194 (holotype, E).

Silene holosteifolia Bocq. & Chater

Distribution : Nepal, Bhutan.

Specimens from Nepal seen :

Taglung, S. of Tukucha, Kali Gandaki, 11,500 ft.,
hanging from gravel cliff, calyx and corolla pinkish green,
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filaments and anthers pale green, 21 Sept. 1954, Stainton,
Sykes & Williams 7963 (TI).

Dhawalagiri Zone, Mustang District, NW of Tukche,
valley of Yamkin Khola (28°4115”"-44'02”N, 83°37'35"-39’
09”E), 2,940 m, on mossy tree trunk, flowers pale greenish,
20 Sept. 1995, M. Mikage & K. Yonekura 9552344 (E, Tl, TUS)
(*).

Gandaki Zone, Manang District, Bimtang (28°38'04” N
84°28'20” E), 2,850 m, petal purple, calyx white green,
adherence on the tree, forest floor, 12 Aug. 1994, M. Suzuki,
N. Acharya, N. Fujii, T. Kajita, N. Kondo, M. Mikage, S. Noshiro
& K. Yoda 9485398 (E, TUS) (*).

Bimtakochi - Karche, 3,900-2,900 m, 10 Nov. 1963,
T. Namba 1110030-2 (KYQ). Phulchoki, south of Kathman-
du, 2,400-2,700 m, styles 3, capsule 1- roomed, tip 6-valved,
seeds orange brown, 19 Sept. 1970, H. Kanai & Ch. Chuma
675166 (TI).

Phulchoki, south of Kathmandu, 8,750 ft., broken
slope in Quercus/Rhododendron forest, locally frequent,
slender 1.5 ft. herb, leaves pale green, flowers an odd mauve/
green, 25 Sept. 1966, A.D. Schilling 1078 (TI).

Phulchoki, Kathomandu, 2,500 m, 3 Oct. 1978, H.
Idzumi & M. Togashi s.n. (TI).

Thale Patil - Mangen (852281), 3,400-3,100 m, hang-
ing on cliff, calyces green with brown purple nerves, petals
brown purplish green, 27 Aug. 1972, H. Kanai, H. Hara & H.
Ohba 726393 (KYO, Tl) & 721994 (TI).

Kalingchok, Tingoang - Khosori Khabre, 3,000 m,
style 3, capsule 1-celled, tip 6-valved, 12 Sept. 1970, H.
Kanai, Ch. Chuma & T. Nagano 672850 (TI).

Silene indica Roxb. ex Otth
Lychnis indica (Roxb. ex Otth) Benth.

Distribution : Pakistan, India, Nepal, Bhutan, China
(Tibet).

Specimens from Nepal seen :

S. of Gurjakhani, 12,000 ft., among tall vegetation in
gully, calyx green & white striped, 16 Aug. 1954, Stainton,
Sykes & Williams 3863 (E, TI).

Nr. Tarakot, Bheri river, 11,000 ft., among long grass in
forest clearings, flowers greenish white, 14 July 1952, O.
Polunin, W.R. Sykes & L.H.J. Williams 2465 (G).

Nr. Lumsum, 8,500 ft., semi-shade, on earth bank,
flowers whitish, 10 Sept. 1954, Stainton, Sykes & Williams
4316 (G).

Dhaulagiri Zone, Mustang District, Titigaon - Ghasa
(28'39'N 83°37’E), 2,000 m, slope meadow, flower white, 6
Aug. 1996, T. Hoshino, M. Amano, H. Koba, N. Miyoshi, K.R.
Rajbhandari, M. Sato, P. Shrestha & S. Takatsuki 9666181 (TI).

Ghasa, S. of Tukucha, Kali Gandaki, 9,000 ft., on
open grass, calyx pale green, corolla and filaments white,
anthers black, 4 July 1954, Stainton, Sykes & Williams 1515
Q).

Taglung, S. of Tukucha, Kali Gandaki, 9,000 ft., at
edge of field, corolla pale green, filaments and anthers white,
19 Sept. 1954, Stainton, Sykes & Williams 7926 (G).

Chimgaon, N. of Tukucha, Kali Gandaki, 14,500 ft.,
open grass slopes, inflorescence, stem and underside of leaf
blackish purple, 17 July 1954, Stainton, Sykes & Williams

1848.

Gandaki Zone, Kaski Distr.,, Ghodepani (28°24'09”N
83°41'58"E-28"18'23"N 83°46'30"E), 2,700 m, open place, 28
Aug. 1994, M. Mikage, N. Fujii, T. Kajita, N. Kondo, S. Noshiro
& K. Yoda 9485560 (TI, TUS) (*).

Bonshim - Ngyak, 4 Oct. 1963, T. Namba 1004063-2
(KYO).

Jagat, 1,650 m, 29 July 1953, S. Nakao s.n. (KYO).

Gandaki Zone, Gorkha Distr.,, Ripche - Lungdang
Gompa (28°27'57”N 84°57'46"E-28"2810"N 85°03'07"E), 2,
840 m, erect herb in open grassland, petals white, mid lib of
calyx blackish with nectary hairs, 28 July 1994, M. Suzuki, N.
Acharya, N. Fujii, L. Joshi, T. Kajita, N. Kondo, M. Mikage, S.
Noshiro & K. Yoda 9470233 (TUS). (*as S. caespitella).

Gandaki Zone, Gorkha Distr., Ranagaon (28°26'N 84°
52'E-28°32'01”N 84°47'29"E), 1,780 m, 3 Aug. 1994, M. Suzu-
ki, N. Acharya, N. Fujii, T. Kajita, N. Kondo, M. Mikage, S.
Noshiro & K. Yoda 9485253 (PE). (*as S. caespitella).

Nepal, Tapchet, 8,000 ft., 1928, Lall Dhevoj 173 (E)
(mounted with Silene nigrescens).

Nepal, Tapchet, 13,000 ft., flowers white, 1928, Lall
Dhevoj 206 (E).

Michet, 13-14,500 ft., 1927, C. Wigram (communicated)
s.n. (E, K).

Nepal, Michet, 14-15,000 ft., 1928, Lall Dhevoj 200 (E).

Bagmati Zone, Rasuwa District, Pati Kharka - a
Kharka (near Pabil Kharka) (2814'N 85°09'E), 3,115 m, on
subalpine grassland with Pedicularis and Umbelliferae sp.,
petals greenish-white, 5 Aug. 1994, F. Miyamoto, K.R. Rajb-
handari, S. Akiyama, M. Amano, H.lkeda & H. Tsukaya
9430094 (TI) (*) & on a mossy rock 9430090 (TI) (*as S.
thomsonii).

Bagmati Zone, Rasuwa District, Chyauche Kharka -
Lingju (2814’'N 85°07’E), 2,325 m, on open grassland near a
millet field, calyx pale green, petals white, 12 Aug. 1994, F.
Miyamoto, K.R. Rajbhandari, S. Akiyama, M. Amano, H. Ikeda
& H. Tsukaya 9430120 (E, TI) (*).

Bagmati Zone, Rasuwa District, Chyauche Kharka -
Lingju (2814'N 85°07’E), 3,130 m, on rocky grassland, calyx
pale green, petals pale green lower, whitish green upper, 12
Aug. 1994, F. Miyamoto, K.R. Rajbhandari, S. Akiyama, M.
Amano, H. lkeda & H. Tsukaya 9430121 (TI) (*).

Bagmati Zone, Rasuwa District, Yure Kharka - Tinbu
Kharka (2810'N 8513'E), 3,500 m, on grassland slopes, 26
July 1994, F. Miyamoto, K.R. Rajbhandari, S. Akiyama, M.
Amano, H. lkeda & H. Tsukaya 9410045 (E, TI) (*).

Dakchinkali - Okhre Danra, 1,500-1,950 m, 1 Sept.
1970, H. Kanai & T.B. Shrestha 672791 (TI).

Nepal, Wall. Cat. 624 (type, E).

Nepal, 1929, Lall Dhevoj 56 (E).

Nepal, Gosainthan, Wall. Cat. 621 (isotype, E).

Langtang village area, 11,500 ft., bushy grassy places,
flowers greenish purple, 1 Aug. 1949, O. Polunin 1580 (TI).

Langtang gorge - Langtang, 3,200 m, petals outer
blade blackish, 12 July 1970, H. Kanai & P.R. Shakya 672469

(T).

Syabrubensi, 1,700 m, 19 July 1970, H. Kanai & P.R.
Shakya 672657 (TI).

Between Syabrubensi & Syarpagaon, 5,500 ft., grassy
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ground, petals purple, calyx green, 30 July 1949, O. Polunin
1313 (G).

Chilime Kharka camp, 13,000 ft., grassy banks, flowers
greenish, July 1949, O. Polunin 1406 (Tl). (leaves oval or
roundish).

Gosainkund Lake, 4,260 m, calyx yellowish green with
purple nerves, corolla purple, petals purple, 27 Aug. 1969,
Kanai & Malla 674928 (TI).

Singum Gompa - Gosainkund (852281), 3,200-4,200
m, 23 Aug. 1972, H. Kanai, H. Hara & H. Ohba 726392 (TI).
(leaves oval or rounded).

Dunche - Singum Gompa (852281), 22 Aug. 1972, H.
Kanai, H. Hara & H. Ohba 726395 (TI).

Dunche - Singum Gompa, 3,000 m, 22 Aug. 1972, H.
Kanai, H. Hara & H. Ohba 721824 (KYO, TI) (*as S. thomsonii).

Mangen - Khodang Danda (852276), 3,100-2,500 m,
28 Aug. 1972, H. Kanai, H. Hara & H. Ohba 726399 (TI).

Kalingchok, Thala - Tale Bisauna, 2,500 m, lobes of
corolla and corona purple at the margin, H. Kanai, Ch. Chuma
& T. Nagano 672803 (KYO, TI).

Kalinchok, 8 June 1973, H. Hara & S. Kurosawa s.n.

(TI).

Rolwaling Khola, Thangdingma - Beding, 3,200-
3600 m, 2 Sept. 1983, H. Ohba, M. Wakabayashi, M. Suzuki &
S. Akiyama 8331757 (E).

Rolwaling Khola, Beding - Na (863276), 3,600-4,050
m, 4 Sept. 1983, H. Ohba, M. Wakabayashi, M. Suzuki & S.
Akiyama 8331829 (TUS) (*as S. thomsonii).

Bheding, 12,000-13,000 ft., 1930, Lall Dhwoj 264 (E).

Beding, 3,600 m, fleurs blanche, 22 Sept. 1954, A.
Zimmermann 1425 (G).

Khare Khola - Phedi Kharka, (862276, 862275),
4,000-2,100 m, 13 Sept. 1983, H. Ohba, M. Wakabayashi, M.
Suzuki & S. Akiyama 8332064 (TUS) (*) & 8332036 (TUS) (*).

Janakpur Zone, Ramechhap Distr, Shivalaya -
Bhandar (86°17'E 27°36'N-86"20'E 27°34'N), 1,800-2,300 m,
in shrubberies, 17 Aug. 1985, H. Ohba, M. Wakabayashi, M.
Suzuki, N. Kurosaki, K.R. Rajbhandari & S.K. Wu 8571681 (Tl)

(*).

Janakpur Zone, Ramechhap Distr., Koshing Kharka -
Thare Og (86°26'E 27°44'N-86°28'E 27°45'N), 4,000-4,150 m,
22 July 1985, H. Ohba, T. Kikuchi, M. Wakabayashi, M. Suzuki,
N. Kurosaki, K.R. Rajbhandari & S.K. Wu 8570672 (TI) (*).

Sagarmatha Zone, Solukhumbu Distr., Loding - Pike
Bhanjyang (86'22'E 27°32'N-86"29'E 27°32'N), 2,600-3,500
m, 5 Sept. 1985, H. Ohba, M. Wakabayashi, M. Suzuki, N.
Kurosaki, K.R. Rajpbhandari & S.K. Wu 8531311 (Tl) (*) &
8572324 (TI, TUS) (*).

Sagarmatha Zone, Solukhumbu Distr., Sete - Taktor
(86°26'E 27°34'N-86°31'E 27°34'N), 2,550-3,000 m, 19 Aug.
1985, H. Ohba, M. Wakabayashi, M. Suzuki, N. Kurosaki, K.R.
Rajbhandari & S.K. Wu 8530940 (TI) (*) & 8571829 (TUS) (*).

Phaploo, 8,000-9,000 ft., 1930, Lall Dhwoj 102 (E).

De Tesinga a Namche Bazar, 3,450 m, fleur blanche,
15 Oct. 1954, A. Zimmermann 1716 (G).

Sagarmatha Zone, Solukhumbu Distr., Khare - Tan-
gna (27°46'N 86°12'E), 4,150 m, on grazed grassland slope,
petals white at anthesis, pink to pale purple after flowering,
20 Aug. 1995, F. Miyamoto, M. Amano, H. lkeda, C.M. Joshi, K.

Arai & T. Komatsu 9588205 (TUS) (*as S. gonosperma subsp.
himalayensis).

Koshi Zone, Sankhuwasabha Distr., Jaljale Himal,
Shuwan Kharka (near Panch Pokhari) - Topke Gola (87°30
E 27°35'N), 4180-3570 m, 7 Aug. 1991, H. Ohba, S. Akiyama,
H. lkeda, T. Kikuchi, S. Noshiro, Y. Omori, M.N. Subedi & M.
Wakabayashi 9120260 (Tl) (*as S. gonosperma subsp.
himalayensis).

Arun valley, Thudam, E. of Chyamtang, 12,000 ft.,
among shrubs, calyx, corolla and filaments green, 15 July
1956, J.D.A. Stainton 1001 (G).

Thudam (873275), 3,400 m, 24 June 1972, H. Kanai, H.
Ohashi, K Ilwatsuki, H. Ohba, Z.Iwatsuki & P.R. Shakya
726396 (TI).

Near Wallungchung Gola, 3,400 m, under the bush, 16
July 1962, K. Nishioka 117 (KYO).

Tolo Gompa Khola, 2,900 m, 16 July 1953, S. Nakao s.
n. (KYO).

Silene khasiana Rohrb.

Distribution : India, Nepal,
Myanmar.

Specimens from Nepal seen :

Janakpur Zone, Ramechhap District, Shivalaya -
Deorali (8617'E 27°36'N-86°20'E 27°34'N), 1,800-2,700 m, 5
July 1985, H. Ohba, T. Kikuchi, M. Wakabayashi, M. Suzuki, N.
Kurosaki, K.R. Rajbhandari & S.K. Wu 8570112 (Tl) & 8530069
(TUS) (*as S. indica).

Janakpur Zone, Ramechhap District, Choarma -
Kyama (86°28'E 27°41'N-86"25'E 27°37'N), 2,760-2,600 m, in
shrubberies, 3 Aug. 1985, H. Ohba, T. Kikuchi, M. Wakabaya-
shi, M. Suzuki, N. Kurosaki, K.R. Rajbhandari & S.K. Wu
8571239 (TI) (*as S. indica) and 8530725 (TUS) (*as S. indica).

Janakpur Zone, Ramechhap District, Bhandar -
Shivalaya (86°20'E 27°34'N-86"17'E 27°36'N), 2,300-1,800 m,
by path in shrubberies, 6 Aug. 1985, H. Ohba, T. Kikuchi, M.
Wakabayashi, M. Suzuki, N. Kurosaki, K.R. Rajbhandari & S.K.
Wu 8571372 (Tl, TUS) (*as S. indica).

Janakpur Zone, Ramechhap District, Shivalaya -
Bhandar (8617'E 27°36'N-86°20'E 27°34'N), 1,800-2,300 m,
17 Aug. 1985, H. Ohba, M. Wakabayashi, M. Suzuki, N. Ku-
rosaki, K.R. Rajbhandari & S.K. Wu 8530835 (TI) (*as S. indica).

Janakpur Zone, Ramechhap District, Sibalaya -
Bandar (86°18'E 27°37’'N), 2,300 m, on a rock, flower white, 19
July 1995, F. Miyamoto, M. Amano, H. lkeda, C.M. Joshi, K.
Arai & T. Komatsu 9592046 (TUS) (*as S. indica).

Janakpur Zone, Ramechhap District, Shivalaya -
Bhandar (86°17'E 27°36'N-86°21'E 27°34'N), 2010 m, 28 July
1997, M. Wakabayashi, M. Amano, M. Mori, K.R. Rajbhandari &
K. Shinozaki 9720003 (TUS) (*as S. indica).

Above Those, 7,000 ft., at the edge of open forest in
the shade of shrubs on grassy banks, locally frequent,
slender 1.5 ft, herb of sprawling habit, very pale pink flowers,
19 July 1966, A.D. Schilling 1043 (K).

Sagarmatha Zone, Solukhumbu District, Beni - Lod-
ing (86°34'E 27°32'N-86°32'E 27°32'N), 2,350-2,600 m, 4
Sept. 1985, H. Ohba, M. Wakabayashi, M. Suzuki, N. Kurosaki,
K.R. Rajbhandari & S.K. Wu 8531301 (Tl) (*as S. indica).

De Namche Bazar a la Bhote Kosi, 3,250 m, fleurs

Bhutan, China (Tibet),
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blanc verdatre - legerment bleues, edroits fais - 1/2
ombre, 14 Oct 1954, A. Zimmermann 1663 (G).

Rive gauche de I'lmja Khola, 3,200 m, 20 October
1954, fleurs blanc rose - calice, strie de violet, parmi les
arbustes, A. Zimmermann 1762 (G).

Phaplos, 8-9,000 ft., 1930, Lall Dhwoj 102 (E, G) (This
sheet also contains a specimen of Silene indica).

Silene kumaonensis F.N. Williams

Distribution : India (Kumaon), Nepal, China (Tibet).

Specimens from Nepal seen :

W. Nepal, Nyilu, 19 Sept. 1936, FM. Bailey s.n. (E).

W. Nepal, Lung Jar, 23 July 1936, FM. Bailey s.n. (E).

Rimi, S.E. of Jumla, 10,000 ft, growing on banks,
among long grass, petals dull pink, 27 Sept. 1952, O. Polunin,
W.R. Sykes & L.H.J. Williams 5439 (G).

Bhurchula Lekh, S. of Jumla, 11,000 ft., growing from
rock crevice, sepals green with brown veins, petals pale
brown-red, 19 July 1952, O. Polunin, W.R. Sykes & L.H.J.
Williams 4782 (G).

Between Mugu and Purana Mugu, Mugu Khola,
12,500 ft., growing in open coniferous forest, sepals with
brown veins, petals brown, O. Polunin, W.R. Sykes & L.H.J.
Williams 5332 (G).

Karnali Zone, Jumla Distr., Gothichaur - Churta (82°
20’E 2910'N), 2,920 m, trailing herb by the side of a culti-
vated land, flowers greenish with purple ridges, 27 Sept. 1991,
M. Minaki, K.K. Joshi, Y. Kadota, H. Sugita, A., Takahashi, S.
Tsuda, H. Yagi & C. Yonebayashi 9109191(a) (TI) (*as S.
waltonii).

Karnali Zone, Dolpa Distr., Dunai - Juphal Airport (82°
50'E 28°50'N), 2,540 m, roadside, 15 Oct. 1991, M. Minaki, K.
K. Joshi, Y. Kadota, H. Sugita, A., Takahashi, S. Tsuda, H.
Yagi & C. Yonebayashi 9104522 (Tl) (*as S. waltonii).

Karnali Zone, Dolpa Distr., Rimi - Doizum (82°30'E
29°00'N), 3,000 m, 30 Sept. 1991, M. Minaki, K.K. Joshi, Y.
Kadota, H. Sugita, A., Takahashi, S. Tsuda, H. Yagi & C.
Yonebayashi 9104323 (TUS) (*as S. waltonii).

Nr. Dogadi Khola, 12,000 ft., among boulders near river
bed, flowers pinkish, calyx green, purple streaked, 8 Aug.
1954, Stainton, Sykes & Williams 3799 (G).

Barbung Khola, east of Charkkha, 4,500 m, leaves
grayish-green, calyx green, corolla pink, Grey-Wilson &
Phillips 753 (K).

Tarap Khola (28°50'N 83°7'E), 12,000 ft., on stony
slopes, stems 4 ft., trailing downwards across rocks, petals
pink, 7 July 1963, J.D.A. Stainton 4411 (G).

2 m. south of Mur (Koram Tippo river), 4,400 m, leaves
grey-green, calyx pale green, corolla pale pink, 7 Aug. 1973,
Grey-Wilson & Phillips 573 (K).

Samargaon, N. of Tukucha, 15,000 ft, open grass
slopes, corolla green, filaments white, 16 Aug. 1954, Stainton,
Sykes & Williams 7263 (G).

Tukucha, Kali Gandaki, 10,500 ft., open grass slopes,
corolla green-striped with red, filaments white, 21 Aug. 1954,
Stainton, Sykes & Williams 7358 (G).

Tegar, (N. of Mustang), 14,000 ft., on grass amongst
shrubs, corolla pale green, 8 Oct. 1954, Stainton, Sykes &
Williams 8108 (G).

Dhaulagiri Zone, Mustang District, Tukuche - Yak
Kharka (83°35'E 29°40'N), 3,100 m, 30 Aug. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro, H. lkeda 8881604 (TI).

Dhaulagiri Zone, Mustang District, Tukuche - Yak
Kharka (83°35’'E 29°40'N), 3,190 m, 30 Aug. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro, H. Ikeda 8860869 (TI).

Dhaulagiri Zone, Mustang District, Tukuche - Yak
Kharka (83°35'E 29°40'N), 2,800 m, 30 Aug. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro, H. lkeda 8811195 (TI).

Dhawalagiri Zone, Mustang District, Samar (28°56'N
83°50'E), 3,600 m, climbint in shrubbery in gorge, petals
white, 16 Aug. 2002, F. Miyamoto, N. Kurosaki, S. Akiyama, H.
lkeda, Y. lokawa, Y. Takahashi, M. Tsusaka & M.N. Subedi
20220147 (TI).

Dhaulagiri Zone, Mustang District, Tukuche - Tallo
Ghansa (83°35'E 29°40'N), 3,075 m, 1 Sept. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro, H. lkeda 8800722 (TI).

Dhaulagiri Zone, Mustang District, Tukuche - Tallo
Ghansa (83°35'E 29°40'N), 3,075 m, 1 Sept. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro, H. lkeda 8800717 (TI).

Dhaulagiri Zone, Mustang District, Yak Kharka -
Tukuche (83'35'E 29°40'N), 3,340 m, 1 Sept. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro, H. Ikeda 8830600 (TI).

Gandaki Zone, Manangbhot Distr, Khangsar -
Manang (83°58'E 28°40'N), 3,600 m, calyx green, 2 Aug. 1983,
H. Ohba, H. Kanai, M. Wakabayashi, M. Suzuki & S. Akiyama
8310952 (E).

Bagmati Zone, Rasuwa District, between Syarpagaon
& Langtang, 3,000 m, occasional hanging plant in shade,
corolla lobes brownish, corona pinkish, 20 Sept. 1966, D.H.
Nicolson 2556 (T1, US).

Bagmati Zone, Rasuwa District, Langtang village to
Ghora Tabela (2812'59”N 85°3011”E), 3275 m, shady bank
of river gorge, overhung by shrubs, scrambling herb, stems to
1.5 m or more, hanging through shrubs, 15 Oct. 2001, D.G.
Long, M.F. Watson, D.G. Knott, S. Crutchley & M.N. Subedi
(ENEP) 481 (E).

De Pare at Thammu, 3,400 m, 12 Oct. 1954, A. Zim-
mermann 1640 (G).

Silene laxantha Majumdar
Melandrium pilosum Edgew.
Lychnis pilosa (Edgew.) Edgew. & Hook. f.
Silene eduardi Bocq.
Distribution : Pakistan, India (West Himalaya), Nepal,
China (Tibet).
Specimens from Nepal seen :
Karnali Zone, Jumla Distr., Deula Deuli - Hanka (82°
10'E 29°00'N), 4,100 m, open place, 19 Sept. 1991, M. Minaki,
K.K. Joshi, Y. Kadota, H. Sugita, A., Takahashi, S. Tsuda, H.
Yagi & C. Yonebayashi 9104105 (TI) (*as S. vautierag).
Bhurchula Lekh, near Jumla, 12,500 ft., open slopes
above forest, sepals green, with red hairs, petals dirty white
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with reddish brown venation, 10 July 1952, O. Polunin, W.R.
Sykes & L.H.J. Williams 4506 (E, TI).

Bhurchula Lekh, S. of Jumla, 12,000 ft., growing in
shade of trees on open slopes, calyx green with brown
glandular hairs on veins, petals greenish yellow with brown
venation, 17 July 1952, O. Polunin, W.R. Sykes & L.H.J.
Williams 4744 (TI).

Chakhure Lekh, S. of Jumla, 12,000 ft., growing in
shade of trees on open slopes, petals greenish yellow with
brown venation, 17 July 1954, O. Polunin, W.R. Sykes & L.H.J.
Williams 4744 (E).

Nr. Phagune Dhuri, 11,500 ft., steep rocky scree
slopes, flowers greenish white, with purple veins, 9 July 1954,
Stainton, Sykes & Williams 3437 (E).

Maharigaon, 5 miles N.E., 14,000 ft., growing amongst
boulders with other herbaceous species, flowers greenish
tinged with brownish-purple, 24 July 1952, O. Polunin, W.R.
Sykes & L.H.J. Williams 286 (G).

Nr. Balangra Pass, 13,500 ft., rocky ravines, amont
other tallish herbaceous plants or around rocks, flowers dull
purplish with purplish lines on calyx, 26 July 1952, O. Polunin,
W.R. Sykes & L.H.J. Williams 2576 (TI).

Nr. Dogadi Khola, 12,000 ft., among rocks on dry shrub
slopes, flowers greenish, 20 June 1954, Stainton, Sykes &
Williams 3209 (G).

Nr. Phagune Dhuri, 11,500 ft., steep rocky scree
slopes, flowers greenish-white, with purple veins, 9 July 1954,
Stainton, Sykes & Williams 3437 (K, TI, US).

Silene moorcroftiana Wall. ex Benth.
Silene persica Boiss. subsp. moorcroftiana (Wall. ex Benth.)
P.K. Chowdhuri

Distribution : Afghanistan,
Himalaya), Nepal, China (Tibet).

Specimens from Nepal seen :

W. Nepal, Nyilu Karhna, 19 Sept. 1936, F.M. Bailey s.n. (E).

Between Lunh and Lan, 9,000 ft., growing on dry,
open, stony slopes, petals pink, 9 Sept. 1952, O. Polunin, W.
R. Sykes & L.H.J. Williams 3296 (G).

Karnali Zone, Dolpa District, Ankhe - Dunai (82°50'E
29°00'N), 2,750 m, open place, fl. pink-white, 10 Oct. 1991, M.
Minaki, K.K. Joshi, Y.Kadota, H. Sugita, A. Takahashi, S.
Tsuda, H. Yagi & C. Yonebayashi 9104467 (Tl, TUS) & 2,560
m, 9109307 (TI).

Karnali Zone, Dolpa District, Rachi - Ankhe (82°50'E
29°00'N), 2980 m, on rock, flowers white, 9 Oct. 1991, M.
Minaki, K.K. Joshi, Y. Kadota, H. Sugita, A. Takahashi, S.
Tsuda, H. Yagi & C. Yonebayashi 9109283 (TI).

Dolpo, Saldang (2918'N 83°5E), 13,500 ft., on stony
ground, petals pink, calyx green striped pink, 25 June 1963,
J.D.A. Stainton 4359 (G).

Mahagung Kola, 4 miles east of Tingkyu, leaves
green corolla white above, pink below, 4 Aug. 1973, Greywil-
son & Phillips 497 (K).

Saldanggaon, Chharkabhot, 15,500 ft., growing on dry
scree slopes, flowers pinkish purple, calyx, veins brownish-
purple, 23 June 1952, O. Polunin, W.R. Sykes & L.H.J. Wil-
liams 1194 (G).

Tukucha, Kali Gandaki, 9,000 ft., dry stony slopes,

Pakistan, India (West

calyx green and pink, corolla pink, 26 July 1954, Stainton,
Sykes & Williams 1996 (G).

Dhawalagiri Zone, Mustang District, N. of Sangdala,
valley of Thellung Khola (W. side) (83°56 E 29°08 N), 3,800 m,
on sunny exposed pebbly slope at roadside along stream,
corolla white, tinged with pink, 1 July 2003, Y. lokawa, T.
Miyazaki, K. Yonekura, Y. Ibaragi & R.K. Uprety 20320108 (TI).

Dhawalagiri Zone, Mustang District, between Ekle
Bhatti and Khingar, S. side of Jhong khola (83°49'E 29°49'N),
3,330 m, on sunny exposed N-facing slope, flowers closed at
2:00 P.M,, petals white with pinkish tinge, 26 June 2003, Y.
lokawa, T. Miyazaki, K. Yonekura, Y. lbaragi & R.K. Uprety
20320027 (TI).

Muktinath, 12,500 ft., at edge of field, corolla mauvish
white, 25 June 1954, Stainton, Sykes & Williams 1414 (G).

Muktinath, 11,500 ft, on dry stony slopes, flowers
brownish green, 8 June 1954, Stainton, Sykes & Williams
5654 (G).

Dhaulagiri Zone, Mustang District, Kagbeni - Mu-
ktinath (835285, 836285), 2,800-3,550 m, 22 July 1983, H.
Ohba, H. Kanai, M. Wakabayashi, M. Suzuki & S. Akiyama
8330720 (TI).

Dhawalagiri Zone, Mustang District, Jharkot - Mar-
pha (28°49'01”N 83°51'02"E - 28°4517”N 83°41'28"E), 3,100
m, erect herb on rock at roadside slope, dry and sunny place,
fls. white, lower surface of petals reddish, 21 Aug. 1994, S.
Noshiro, N. Fujii, T. Kajita & K. Yoda 9470526 (Tl, TUS).

Dhawalagiri Zone, Mustang District, Jomson - Jhar-
kot (28°47'09” - 49'38”N, 83°42'50” - 51'07”E), 3,040 m,
22 Sept. 1995, M. Mikage, N. Anjiki, N. Kondo, R. Lacoul & K.
Yonekura 9552385 (TI, TUS).

Mustang, 15,000 ft., at edge of field, calyx green-
striped with pink, corolla white, 4 Aug. 1954, Stainton, Sykes
& Williams 2184 (G).

Dhawalagiri Zone, Mustang District, Tsarang (29°05
30”N 8356'05”E), 3,400 m, on sandy steep slope, petal
pinkish white inside, reddish white outside, anther greenish
white, style and filament white, calyx tube greenish white
with reddish, 7 Aug. 2001, S. Noshiro, M. Amano, Y. lokawa, T.
Kurosawa & M.N. Subedi 20106115 (TI).

Dhawalagiri Zone, Mustang District, Pongio Kharka -
Phalyak (28°53'N 83°43'E), 3,870 m, calyx pale yellow with
brown viens, petals pale pink, on exposed dry cliffs, 13 Aug.
2002, F. Miyamoto, N. Kurosaki, S. Akiyama, H. lkeda, Y. lo-
kawa, Y. Takahashi, M. Tsusaka & M.N. Subedi 20210095 (TI).

Dhawalagiri Zone, Mustang District, Lo-Manthang
(9" 1'N 83°57E), 3,800 m, wet places, 23 Aug. 2002, F.
Miyamoto, N. Kurosaki, S. Akiyama, H. lkeda, Y. lokawa, Y.
Takahashi, M. Tsusaka & M.N. Subedi 20230190 (TI).

Dhawalagiri Zone, Mustang District, Pongio Kharka -
Phalyak (28°53'N 83°43'E), 3,800 m, fls. pale pink to white, on
rocks, 13 Aug. 2002, F. Miyamoto, N. Kurosaki, S. Akiyama, H.
lkeda, Y. lokawa, Y. Takahashi, M. Tsusaka & M.N. Subedi
20230057 (TI).

Dhawalagiri Zone, Mustang District, Shyammochen
(Syangboche) - Tsarang (835017”E 28°59'28”N), 3,773
3,559 m, 30 July 2002, T. Watanabe, H. Watanabe, H. Dev-
kota, Y.B. Bhurtyal, R.K. Uprety, K.J. Malla & T. Bista LOM- SP
020730(005) (TI).
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Dhawalagiri Zone, Mustang District, Kagbeni - Chele
(Tsele) (83°47'04”E 285616”N), 3,773-3,559m, 28 July
2002, T. Watanabe, H. Watanabe, H. Devkota, Y.B. Bhurtyal,
RK. Uprety, K.J. Malla & T. Bista LOM-SP020728 (016) (TI).

Dhawalagiri Zone, Mustang District, Kagbeni - Chu-
ksang (28°50'N 83°47’E), 2,810-2,970m, 9 July 2000, Y.
lokawa, M.N. Subedi, Y. Takahashi & K. Kano 20020017 (TI).

Dhawalagiri Zone, Mustang District, Kagbeni - Chu-
ksang (28°50'N 83°47’E), 2,810-2,970m, 9 July 2000, Y.
lokawa, M.N. Subedi, Y. Takahashi & K. Kano 20020015 (TI).

Silene nepalensis Majumdar
Lychnis multicaulis Wall. ex Royle

Distribution : India, Nepal, Bhutan, China.

Specimens from Nepal seen :

W. Nepal, Paya, 14,000 ft., 28 Aug. 1936, F.M. Bailey
s.n. (E).
Bhurchula Lekh, S. of Jumla, 11,000 ft., growing on
open slopes, sepals pale green with brown veins, petals
greenish white within, dirty brown without, 19 July 1952, O.
Polunin, W.R. Sykes & L.H.J. Williams 4784 (TI).

Nr. Balangra Pass, 13,000 ft., open grassy slopes,
small ravines, flowers greenish white, with purplish streaks on
calyx, 26 July, 1952, O. Polunin, W.R. Sykes & L.H.J. Williams
2570 (TI).

Katkl, Langu-Mugu Khola confluence, 9,000 ft., dry,
open stony slopes, petals greenish-white, 16 Aug., 1952, O.
Polunin, W.R. Sykes & L.H.J. Williams 5267 (G).

Chimgaon, N. of Tukucha, 9,000 ft., at edge of field, 3
June 1954, Stainton, Sykes & Williams 889 (G).

Tukucha, Kali Gandaki, 11,000 ft., open grass slopes,
corolla green-striped with dark green, 21 July 1954, Stainton,
Sykes & Williams 1937 (G).

Namdo, N. of Mustang, 16,000 ft., open grass slopes,
corolla green, marked with mauve, 9 Aug. 1954, Stainton,
Sykes & Williams 2298 (E, TI).

Tangboche - Feroche, 13,000 ft., on exposed area,
flowers green with black ridges, 31 July 1966, Banerjee & P.R.
Shakya 5706 (US).

Silene nigrescens (Edgew.) Majumdar
Lychnis nigrescens Edgew.

Distribution : India (East Himalaya), Nepal, Bhutan,
China (Tibet), Myanmar.

Specimens from Nepal seen:

Bagmati Zone, Rasuwa District, a kharka (near Seto
Kund) - Seto Kund (2816'N 85°08'E), 4,170-3,930 m, petals
bluish and pinkish, 8 Aug. 1994, F. Miyamoto, K.R. Rajbhan-
dari, S. Akiyama, M. Amano, H. lkeda & H. Tsukaya 9420206
T ).

Bagmati Zone, Rasuwa District, around Seto Kund
(2816'N 85°08'E), 3,890 m, between rocks along a stream,
petals purplish, 10 Aug. 1994, F. Miyamoto, K.R. Rajbhandari,
S. Akiyama, M. Amano, H. lkeda & H. Tsukaya 9430108 (T1) (*).

Khola Kharka, 13,500 ft., stony ground, S.W. stream,
petals green, calyx with brown ribs, 17-19 July 1949, O.
Polunin 1101 (TI).

E. Nepal, Janakpur Zone, Ramechhap District, Thare
Og - Nubre Glacier (B8628'E 27°45'N-8625'E 27°48'N),

4500 m, 26 July 1985, M. Suzuki & N. Kurosaki 8570834
(TUS) ().

C. Nepal, Rolwaling Himal, Numbur, 4,600 m, 13 May
1963, K. Yoda s.n. (KYO) (collector’'s name kindly translated
from Japanese by Dr. K. Yonekura).

Nepal, col de Hadengi La, 4,650 m, 25 Sept. 1954, A.
Zimmermann 1454 (G).

Sagarmatha Zone, Solukhumbu District, around Dig
Kharka (86°5'E 27°44'N), 4,550 m, fl. dull purple, scree, 14
Aug. 1997, M. Wakabayashi, M. Amano, M. Mori, K.R. Rajbhan-
dari & K. Shinozaki 9715164 (TI) (*).

Sagarmatha Zone, Solukhumbu District, Horsola
Kharka - Tangnag (86°49'-50'E 27°41'-43'N), 3,890 m, on
stream sides, 11 Aug. 1997, M. Wakabayashi, M. Amano, M.
Mori, K.R. Rajbhandari & K. Shinozaki 9730219 (TI) (*).

Sagarmatha Zone, Solukhumbu District, around Tan-
gnag (86'50'E 27°43'N), 4,300 m, 12 Aug. 1997, M. Wakabaya-
shi, M. Amano, M. Mori, K.R. Rajbhandari & K. Shinozaki
9720188 (T (*).

Sagarmatha Zone, Solukhumbu District, around Khare
(86°53'E 27°44'N), 4,850 m, fl. yellowish, 16 Aug. 1997, M.
Wakabayashi, M. Amano, M. Mori, K.R. Rajbhandari & K. Shi-
nozaki 9710270 (TI) (*) & 9710271 (TI) (*).

Sagarmatha Zone, Solukhumbu District, Dudh Kund -
Mosom Kharka (86°51-49'E 27°41-40'N), 4,590 m, 25 Aug.
1997, on open stony slopes, M. Wakabayashi, M. Amano, M.
Mori, K.R. Rajbhandari & K. Shinozaki 9730340 (Tl) (*).

Sagarmatha Zone, Solukhumbu District, Tangna -
Dik Kharka (27°44’'N 86°51'E), 4,300 m, on banks or rocks by
streams, 6 Aug. 1995, F. Miyamoto, M. Amano, H. Ikeda, C.M.
Joshi, K. Arai & T. Komatsu 95808231 (E, Tl, TUS) (*) &
9588126 (TI) (*).

Sagarmatha Zone, Solukhumbu District, Dik Kharka -
Khare (27°44’'N 86°52'E), 4,500 m, on alpine rocky slope,
petals creamy white to pale purple, 7 Aug. 1995, F. Miyamoto,
M. Amano, H. lkeda, C.M. Joshi, K. Arai & T. Komatsu
9588132 (TI) (*).

Sagarmatha Zone, Solukhumbu District, Rato Odara
- Chhomalang Base Camp (27°43'N 86°54'E), 4,600 m, on
grassland slopes, 11 Aug. 1995, F. Miyamoto, M. Amano, H.
lkeda, C.M. Joshi, K. Arai & T. Komatsu 9580280 (TI) (*).

Sagarmatha zone, Solukhumbu District, Chhomalang
Base Camp - Seto Pokhari (27°47'N 86°55'E), 4,500 m, on
exposed place near the river, 12 Aug. 1995, F. Miyamoto, M.
Amano, H. lkeda, C.M. Joshi, K. Arai & T. Komatsu 9592255
(TI, TUS) (*), & 9596285 (TI) (*).

Sagarmatha Zone, Solukhumbu District, Seto Pokhari
- Chhomalang Base Camp (27°47'N 86°57'E), 4,580 m,
grassy place, flowers pink, 17 Aug. 1995, F. Miyamoto, M.
Amano, H. lkeda, C.M. Joshi, K. Arai & T. Komatsu 9596343

(T ().

Sagarmatha Zone, Solukhumbu District, Khare -
Tangna (27°46'N 8612'E), 4,400 m, on sandy bank beside a
river (Hinku khola), 20 Aug. 1995, F. Miyamoto, M. Amano, H.
Ikeda, C.M. Joshi, K. Arai & T. Komatsu 9588198 (TI) (*).

Sagarmatha Zone, Solukhumbu District, around Dudh
Kund (27°42’N 86°50'E), 4,440 m, grazed place, flowers
purple, 25-26 Aug. 1995, F. Miyamoto, M. Amano, H. lkeda,
C.M. Joshi, K. Arai & T. Komatsu 9596459 (Tl, TUS) (*).
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Sagarmatha Zone, Solukhumbu District, around Dudh
Kund (27°42’'N 86°50’E), 4,500 m, on a rocky ground, plant
with blackish hair, 25-26 Aug. 1995, F. Miyamoto, M. Amano,
H. Ikeda, C.M. Joshi, K. Arai & T. Komatsu 9592418 (TI) (*).

Sagarmatha Zone, Solukhumbu District, around Dudh
Kund (27°42'N 86°50'E), 4,510 m, on sandy place beside a
stream near glacier, 26 Aug. 1995, F. Miyamoto, M. Amano, H.
Ikeda, C.M. Joshi, K. Arai & T. Komatsu 9588247 (TI, TUS) (*).
Koshi Zone, Sankhusabha District, Jaljale Himal, Shuwan
Kharka (Near Panch Pokhari) - Topke Gola (87°30'E 27°35
N), 4,180-3,570 m, corolla ivory with purple veins, 7 Aug. 1991,
H. Ohba, S. Akiyama, H. lkeda, T. Kikuchi, S. Noshiro, Y.
Omori, M.N., Subedi & M. Wakabayashi 9110367 (TI) (*),
9120267 (TI) (*), 9120270 (TI) (*).

Koshi Zone, Sankhusabha District, Jaljale Himal,
Topke Gola-Bomrang (87°30'E 27°35'N), 3,570-4,200 m, on
rocks, 9 Aug. 1991, H. Ohba, S. Akiyama, H. lkeda, T. Kikuchi,
S. Noshiro, Y. Omori, M.N. Subedi & M. Wakabayashi 9110408
T ).

Bhut Pokri, Nepal, 16-17,000 ft., 1930, Lall Dhwoj 553
E, G).

Kang La, Tseram, 14-15,000 ft, 10 Sept. 1905, D.J.
Jacot-Guillarmod LY1 (G).

Arun - Tamur watershed, Thagla Bhanjyang, N. of
Topke Gola, 14,500 ft., on stony ground, calyx green with
purple markings, corolla purple, 14 July 1956, J.D.A. Stainton
988 (G).

Lama Chhungbu (873275), 4,200 m, 24 June 1972, H.
Kanai, H. Ohashi, K. Iwatsuki, H. Ohba, Z. Iwatsuki & P.R.
Shakya 720727 (TI).

Yalung, Simbua Khola, 4,080 m, scree, fairly common,
12 Sept. 1978, D. Binns, R. Mason & G. Wright 55 (E).

Between Kangbachen and Lhonak, 4,500 m, 27 Sept.
1962, K. Nishioka 1117 (KYO).

Lhonak, camp de base, 4,700 m, 4 July 1942, Wyss-
Dunant 1123 (G).

Environs of Ghunsa (27°40'87°57’), 3,520 m, on grav-
elly rocky banks of stream, corolla brown-purple, calyx hairs
purple, 8 Sept. 1989, KEKE 382 (E).

Silene stracheyi Edgew.

Distribution : India (Kumaun), Nepal, Bhutan.

Specimens from Nepal seen :

Between Jumla and Garjigoth, 11,000 ft., growing
among rocks beside stream, height 2 ft., sepals pale green
petals white, 8 Aug. 1952, O. Polunin, W.R. Sykes & L.H.J.
Williams 5039 (G).

Near Surtibang Lekh, 11,000 ft,, straggling among
vegetation in burnt forest, flowers white, 11 July 1954,
Stainton, Sykes & Williams 3448 (G).

Silene vautierae Bocqg.

Distribution : Nepal.

Specimens from Nepal seen :

Karnali Zone, Jumla District, Deula Deuli - Hanka
(8210'E 29°00'N), 4,300 m, open place, 19 Sept. 1991, M.
Minaki, K.K. Joshi, Y. Kadota, H. Sugita, A. Takahashi, S.
Tsuda, H. Yagi & C. Yonebayashi 9104104 (TI, TUS) (%),
9105036 (T) (*), and 9109080 (T1) (*).

Lulo Khola, 15,000 ft., on stony slopes, stems dark red,
19 Sept. 1952, O. Polunin, W.R. Sykes & L.H.J. Williams 3509
(E, TI).

Nr. Jogni Daha, 13,000 ft., on open earth beside river,
1 Oct. 1952, O. Polunin, W.R. Sykes & L.H.J. Williams 5486 (E,
TI).

Nr. Balangra Pass, 15,500 ft., moist places in exposed
earth and around small rocks near melted snow of streams,
leaves and stems dull purplish, flowers purplish, 26 July 1952,
O. Polunin, W.R. Sykes & L.H.J. Williams 2586 (E, TI).

East of Chalike Pahar, 14,000 ft., among sand and
rocks on river bed, 2 Aug. 1954, Stainton, Sykes & Williams
3717 (E, TI).

East of Chalike Pahar, 14,000 ft.,, sand and rocks in
river bed, leaves and stems purplish, 21 Sept. 1954, Stainton,
Sykes & Williams 4521 (TI).

West side of Khung Khola, 5,000 m, leaves deep
green and red flush, calyx reddish and deeper veins, corolla
pale pink, 18 Aug. 1973, Grey-Wilson & Phillips 666 (K).

3 m. north of Shimen, 4,300 m, leaves deep green,
flowers rose-purple, 6 Aug. 1973, Grey-Wilson & Phillips 543
(K).

Dhawalagiri Zone, Mustang District, Chabarbu (Thor-
ang Phedi) - Jharkot 28°48'25"-57”"N 83°51'07"-53'43"E),
4,310 m, on sunny steep slope, 24 Sept. 1995, M. Mikage & K.
Yonekura 9552466 (TUS) (*).

Taglung, S. of Tukucha, Kali Gandaki, 14,500 ft., open
rocky slopes, calyx and corolla purple, 16 July 1954, Stainton,
Sykes & Williams 1824 (E, TI).

Tukucha, Kali Gandaki, 14,000 ft., on scree slopes,
corolla & leaves purple, corolla covered with purple hairs, 12
Sept. 1954, Stainton, Sykes & Williams 7779 (E, TI).

Larjung, S. of Tukucha, Kali Gandaki, 12,000 ft.,
amongst stones on scree slope, corolla and filaments purple,
23 July 1954, Stainton, Sykes & Williams 1941 (E, TI).

Muktinath, 13,000 ft, open grass slopes, corolla
mauvish green, 28 July 1954, Stainton, Sykes & Williams 7410

(T1).

Dhawalagiri Zone, Mustang District, around Sangda
pass (28°52'38.5'N 83°42'E), 4,530 m, calyx pale brown, vein
purple with purple bristles and glandular, petals purple, on
scree slopes, 11 Aug. 2002, F. Miyamoto, N. Kurosaki, S.
Akiyama, H. lkeda, Y. lokawa, Y. Takahashi, M. Tsusaka & M.
N. Subedi 20210044 (TI).

Dhaulagiri Zone, Mustang District, Yak Kharka -
Tukuche (83°35'E 29°40'N), 3,390 m, 1 Sept. 1988, M. Suzuki,
T. Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki,
S. Noshiro, H. lkeda 8830566 (TI).

Dhawalagiri Zone, Mustang District, around Sangda
pass (28°53'N 83°43'E), 4,400 m, stony slopes, calyx cream
with purple veins, petals purple, 12 Aug. 2002, F. Miyamoto, N.
Kurosaki, S. Akiyama, H. Ikeda, Y. lokawa, Y. Takahashi, M.
Tsusaka & M.N. Subedi 20230050 (TI).

Dhawalagiri Zone, Manang & Mustang District, Thor-
ung La (28°46'46"'N 83°5816"E), 5,110 m, fl. dark purple, open
dried place, alpine rocky place, 19 Aug. 1994, M. Mikage, N.
Fujii, T. Kajita, N. Kondo, S. Noshiro & K. Yoda 9485497 (TI).

Dhaulagiri Zone, Mustang District, around Yak Kharka
(83°35'E 29°40'N), 4,200 m, 31 Aug. 1988, M. Suzuki, T.
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Maeda, N. Naruhashi, R. Watanabe, M.N. Subedi, M. Minaki, S.
Noshiro, H. lkeda 8881669 (TI).

Dhaulagiri Zone, Mustang District, around Yak Kharka
(83"35'E 29°40'N), 4130 m, petal light purple, on a rocky slope,
31 Aug. 1988, M. Suzuki, T.Maeda, N.Naruhashi, R.
Watanabe, M.N. Subedi, M. Minaki, S. Noshiro, H. lkeda
8860912 (TI).

Jargeng Khola, 14,500 ft., screes, flower dull mauve,
inflated calyx veined with dull red, stems more or less dark
red, 5 Aug. 1950, D.G. Lowndes 1331 (E, TI).

Gandaki Zone, Gorkha District, around Thangmanang
Kharka (28°33'09”N 84°39'19"”E), 3,815 m, open sandy place,
6 Aug. 1994, M. Suzuki, N. Acharya, N. Fujii, T. Kajita, N.
Kando, M. Mikage, S. Noshiro & K. Yoda 9460243 (TUS) (*).

P29 East Peak, 4,500 m, 22 Oct. 1963, T. Namba
1022006 (KYO).

Silene vulgaris (Moench) Garcke
Cucubalus behen L.
Behen vulgaris Moench
Silene inflata Sm.
Silene venosa Ascherson
Distribution : Europe, N. Africa, Asia eastwards to
West Himalaya, Pakistan, India, Nepal, China.
Specimen from Nepal seen:
Nepal, Dhuli, 9,000 ft., hillside, 13 July 1953, J.B. Tyson
97 (E).
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lllustrated catalogue of Japanese Cordyceps (Entomonogenous
Fungi) : The Yahagi Collection of Japanese Cordyceps stored in the

Tohoku University Museum

Nobuo Yahagi

Natural Medicinal Plant-Microbiological Organism Research Institute

Abstract.

Nobuo Yahagi and his collaborators have collected more than 350 specimens of Cordyceps

since 1970 from various localities in the Japanese Islands, mainly from the Tohoku district of Honshu.
From among them 86 specimens belonging to 71 species were recently donated to the Tohoku University

Museum.

In this paper 96 species of Japanese Cordyceps, including 68 donated ones, are described and

illustrated. Among them 79 species are parasitic on insects, 6 on other fungus (Elaphomyces), and 1

on spiders.

i C &I

1970 5, / L3 %7 [BH Cordyceps (=XHEEREH)
DIFIIAFEFIZNT TR, GO TEEFIRBIAL & 61
BE-S, BRICEEL, REWVW)FMEOERZREIC
LTHETATFERAIRE L WONSF/ JFHEER Y,
BRALGEEEEZ L DEBETHA I W) BBz, 1
IREICHFET HEMEOFEEEB CEINNY DI F
Claviceps purupurea (Fr.) Tul. A& 1Y), ZOHDHNBIET
JLO hF> (Ergotoxine) &%  MEFIFEMEDR LS
BB SN, BRLGEHRAL L THDSEERR TEA
INTEY

1978 F, EEBIIHAEFRTVIRAAFE>TXREER
EOFEBFHMRICOWVTERERL I, LUK, $MERLE
RIEHS 2007 FIZIE [ ELY Y4 Cordyceps sp.
Vo2 DY Ry O R - X7 a7 T —EREEA] IS
DWTEEPHICHRER LT,

NS OMROEMNEERICISFEDRE & FRFICEBOEDY
WRIWIBEDZFHTH o1z, BHNILERRE LR ZH LIS
BLUR, BLUR, BPLUROTTOREN, O—Z> KD
ILE/E G CRSN I ORRTH 712, £ DIESE

DEBEERREEZRET S I LN TERY,

EEERICIE, RELCXREERREOFLAICAL
EEICHEL, BHOSEEXIINELENDH ST, ENICIE
BSILFERELKRO BN, FHEN LNz, BORET
FEXBBEEREORY}, NWMEERL, BEIOEKKMRE
DA LT o122

1979 £, BKAKHEE AP RIKTEEFORE THAX
HEED2ARI LT, FERA*RKEREBICEE, KK
MRLXREEBEORRESNS I nbhnr, LK, BF
BEEEOSREFBME L F/IVMEBETOFTICITRES N
LHEEREIEKAKEREZEL TEITSN, #HE OFHE
HREHER SN TFREEITI/EAERIN, L EITIFEE
SNLEASLE 1 EHEORRTKY, thzREICHL K
O, EREGTEHIENTERISTZREFENBELEHZL (H5
Niz, £/ AA T YT Torrubiella  globosa
Kobayasi et Shimizu (KFKEETFOFER) HrER?2
mm DR E S TIIRHRIERE §5Z 8 (LTELD DT,

LR, HAGZEORFOMIBE BAINE, MIINELEED
FEXREICIBFE Y, tddbEENEERRICKY, B TIE
TAYAOT/INZFaTIUER, Q> T O/NA T3 )LVHREERRR
HICXHEEREORRAENL ST,
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1980 F, BRKRKERKDOER TIIXHBEERRDOBRESL
HATHII0BETHAS L VWb, DI BLHARTOER
1§ 230 BEEE VN & Wbz, &l TSR TH) 400 (X
EDFISN, HAEDEIIH 300 FE ISV Y Wbl TV 5,
IREIERLIC LSNUSBEAB /) & 7 B K EIB I NILE
LT DRI S HEFEEEHD DL ) DI B 1255 LR L
TW5,

1970 /5 2006 F £ T, BAL SN XAEERED
AE(LEE 350 A RU, BENICIIBBABELEOZED
T OREITEWVEERICRS Y Bbid, tOREIEEO
WPEITRVESORETHRRNELZEDTH S,

SERIEKRZRE2ATIEYEE ST L ERE, N
TXELI)HBDB AT, BEHMINETHSH, KEER
TRHTHIXDEERREIIBET, TEELATIENI L
e8FENE XD, BRENAICIE, BEFLEDHDON TR,
YFY Y OETEN 6, JETENNET, PoKRELH
fEx 15 EET,

PDHELEHEE 7 I &7 2 ETEHIEKREEOBHIET I
Lizp¥>7z, FHEMEZIZOWTLRELA S (TS 7:&>l[5ﬂ%ﬁﬂi
MEZBIITED W & ST/ IVHREHE, BRI
[XBREBENE | (REM) ICHEHL TREL 2.9

£ HREE Cordyceps sinensis (Berk.) Sacc.
XHEEEE

KAEFEX FEEXLXR H Wb, fEOMIE, &M
4 FEE HRE EFE TRV P, X/
T—=%, EXTVILRICAET 5, Bk 3,000~4,000m
DBELUTITERT 5237 EY AR (Hepialidae), HRiEHk
Hepialu armoricans Oberthur D$HRICEHET 5 BEhEFET
EFD—TET, T Cordyceps sinensis (Berk.) Sacc.
DI E%IET, TNEFETIIMNGZHRELELEHRL THY,
—MCRREFEOEBEEMRIL T [ RE| EHEFRL T
WBDHEH TH S,

BATIEZME, dETW) ZXREB(IREL BV,
BARICHMENDERBFERZED (E  DAFTETERNE
RanTws, T LTRBRIZFET S, MICEIEEY
DT ER, HLAEOMTER (EHFHE) ICb&FEL, 2
NOSBETHHHRA OB ZREBRICL TRKET 5F
R (F/0) O2TEHRML THERRE (=XREERE
B) CFATWNS,?

HRTERINEFRINTWILEFELEH L2 LXHEERER
FILH 400 FEIC K Y, BARTORROIIEDIND 2 %4
DBHEDHIFIRTH 5,

hEE N REFEFEEHREERREIC L 5 PEARI
E#HE (1977 F) DKW TlE, X£HREE (Dongchong-
hongxiacao) DOFERHERISIEZEDFIE, 6~7 BET, ¥%

RO EICFE LI D, RIEZEFEBRDFR ST
HODIBIZINAERE, MELTWAEEREYILZ,
g, BT LIMEBERT 5, BEORKITER (H1 D)
BT, ES1E3~5cmbp x ), RADKT#03~08
cm, REIIEZRE, HEICHN, RAEAOASIIAEZED
BEARTRREL TS, FETHDFREITHE < AERE,
AEZ 4~7X03cm, KA B L KRBENEERE, LT
PR S AFLNL, MEITKEETHNICEALD D 5,
[MER]; AERFTCTIEH, Fo HMEZETIEERE, ®R. &
EEHFCIIESE, BEEM TIIRITHER T, HIEKE. [T
REE], AERLFITFRMRE, b, S5, Bt
IIRERRS, RfhfT, MBRETIIERITARE, B
TmER, IBARATHIIMER, REEE EAMERE
HZAH, AHHTIEIMNNES, ATAWmE, BREREEIC
MERMNBD B &SNS,

RBEBEEDHRR TH 5 HEMIELOZERAEYSE T ILMHE
BIEESICHE W, KRH, MR, &8, #5%, Lmit
B, BEHER IAEHEMm, [SEER, EREREICRL
TEIDH S ZE &CRL TWNB,

FREMERMNE - BRIEHEICINLEXREEILM B
AL, AR, MAELEOEREEFEIINHY, B,
ZH, X, [HE, B, BROKBLCOEICAVNSN
Lrdt), Bde LTI, 55, SEER f&@ﬁ%
fE, A VART >, PiiEZontm, £AMIEHEE, &
B, BIERCICSAYT S bl TWhs,Y

RBEBEDOEMIC DOV TOREED—2IEBIF L) AD
SN H B, RAD—ANZEFEE T, FFICHERIFOEN
NDBNDH, WOLRIBISEY T, EIEIC/NTT
FEFITBBEEDE, [HHX, BIICRSHNIZ] cLWi
Mo, ZETEHERS, {LPArTHEPLLTEECTTE
2, RZALDVWESGTH O,

ZIMER, Tor)mENE LK),
EKOEENDLY LTE, 2 LTNRT Y MMZHBET S
WOEALCREITE LD I >tz, HOETIT—FEULS
BIEVINENE NS, EDEDY LI ICIERDE AU
Ch) L,

W <, BERISEDBERICOET TV 51, RiEhE
HEODEENEETHHXBEELRL TRAL TWADT
WD,

RHEEFXDEEIRED ) BRI TR, mADAE
BT, MR L T IZBELWIRAE D, #EET,
BRI, B Ik, BRI H S5, T Ll
B %, BOZ WK, S0 Bim, M, Kin, 0,
B, EEHOEHICLL%CHE, TERENE EEH

MU etntd 1),

LUBBEOL 2P, B B BER, MERS,
SR B IR, BRRARACOERICSET
EIENRTINB,



XHREE

REORES, e, BAUR BT, Bmic/uwl, *
T-IFIRES RMDIBTT/IHE5 <, BAICE) LT VL DITEH
BETRWVS Y, COMEZTEEL, BIUSTWT SR
NEET EWbils,

FEIBEOTF NEERICENMT: [AEMBHRE] BAD
TSI L ) ENINIC 1882 TEERIC RNEMW, I DLW T
DB, BRLEPEORLATRMNLUAEE [AEME |
BH ZIINEE AR O ) ISR AOEZY) (ICIFEEAS Y
e L T2 DL D ICFEERL T3,

[(XBEE, =+AREEL2 L >HOTEIL—PDES
B, BICABERYELLE, BICXRAEEZED, £
OO LEREBEE —RICBAC E XHEBEDHRNT
EILDEBIZLAH#DIE, ENEREDADENDS CFHFEA
S—ZH1=5, ]

BAREAS—M & (FH 50 g icHfc ), HERLY hEICEW
TIIRREENTIHEASL EDRIEED ST L THEY) b
NIEETH OB,

FPEOSLEEICAS M I—F—IC [RERE] &
L THESECRENTE SN TS, ZNUIRTBROTEICEH S
WHD—DT, XHEED F)ADBRAAD I & T, EF
Al LTMIENTWS, LROMBERIEONICKXREE S
BEL, RBPHARCL) ZFRFE L THERLIZLDOTH
5, HARA=ZKBRO—D & L ThRIIEE, REBEMIBEAT
W, AEmLE, BROEEICHICMIHL NS, ¥ L
A, BICHROBEOEENRICKRAT S CENLED
Izen, EFENEL, KON HmLETEEWND,

RO - E2AFE % BN EIR) CAERES
WREFEL N EXDF £k, [2EBIIRT2ERARE] =
B AENFHERL L -BHRKREICLS L 2T OER
ZHICTERBE (¥>r73a>vVT7V) #REL, Xkom<
oL TW5,

KEITFLBEE (¥ Fa>v/\-VT D) LHfEton
%, FTBABEE Y (I—RICREHE WHKECEENSE
LTTFERZERLIZLLDZH/T 5D THASD, TTRITZH
ICRTERICBLILLDDAZZBEELBNTHIERTH
%, BEISEOISBENA T L IZEHLE L ZFTD Cordyceps
chinensis Saccardo HNTERETH 5,

—ERRBEEDTKIC L SEEEIL Cordyceps K& Isaria Y
BIZASLDTH> THFEMEITEEN, BEEAOHEEISE
YL TMEORICITRGRARERNH 55K TH 5D, KIIRLA
L TEEENLBEREL/T50DIIBMNARLEIET DT
HOoTEHL LMD EISEEE L TERSNTAS S L
{, RRNE/NRREZETRTOMEEE KNI, ZHRD
ERERIC [EFXHROAMZTUIRLEE] £ HBHED
ThHsb,

XBEBIH CRABESH E L TRUOSNADTEEY
TIRIEZE Z DS Engler (IR DRBYIDOKRE 1B LS ELE

BEEE 31

ELTEYF/->ThHSH, BB FHEI EES NIERIC
KRIFERO1ZE R TH > (EBE CTlITARNNDFRL T TR
MTaBOED TR, —R-TUBTEO> Thl, X
WOEAT S ETIEETH o1,

EEDENFTICRIUSAR R SEEEM D 2 FITKICRIL
TEZ L THETADEE) Ths, HFEIIMOFHMA &
LTRUVA =2 ThTz, RI-L TR LTEBE LR
NHAHDNENMIHTIIEEIIAFETEH L THBTVDTHS
H, RERGOTEENHLRICKENICERICHELSNTH
HDTIRLBEVDETIRLGENT S, UERXDFEF)?

Ak, BBEEINTWSF FICECA L A BR)E, KIE, B
FOMHEE T, BEFEOHM THEXRABEDMEEICDOWT
EE LA L ENLN 2l e 2R L TW5,

XRBRECLLAT, &3k FEICEARSNTEER
ELTOREHEICEBIEN DS, LRAEBEDTHFKICHS Z &
600 R (1082) DEARTH 5,

XHEEEMFE UNREE - BRKREIEE) (CINIE,
[BEEAE (1082) ([CHBIEDEED S, BRRDEBMEBAR

FBREBAANE (1249) ([CHE(E, AR M OEKELHZOE
%, ZEFEAEME (1590~'96) ([CHETED S, 1726 F£IZH
RV £ 5 FAZZAMICEBIEDLEN DS, 1726 DD
F, RHAFEAYOTHEL ) I—Ov/NICH b ENS,
~~~~~ Reaumur, Memoire de I'Acad. Sei. Paris (1726) : 302,
pl.16, 1727 £, > FXHEER EHNZMBICFERKRI NS,
XHEBEE C sinensis BOmWDRFTE LD, Vaillant
Botanicon Pari- siense p.39 Clavaria militaris, Clavaria
ophioglossoides] & # %,

I TR (IEBEMOEEAETIEE I 547 Cor-
dyceps sobolifera (HILL) B.et Br. 25 L T [MEDRRED
BAEICIERIRD L S 0—f (FEE) »'H1, ZNZEIE
W], YELTINICHTWS, FEHIZIIFAR2RID
RN EERL, DERTEDITATEFRIROTERZES
NTE I TEENEBIEDZICAIG L WRHDT B, BIZIEY 7
YIRS &4 Isaria sinclairii Lloyd, 1 1) A ET/\F 1 3
547 Isaria sp. 1 ENBH 5,

57 (FES,; ®RIBFERE) IFERENEER, 4t
BT, Il HLEDYPENSREETT SH, FTEMRIIYHED
FEER, OZ[DEMAMNLEAGRZMES Y, M EMIIeAE
L T8 KEwE, BEEITPPRC, BEROTE
& perithecium ZHLEIKICEMT 5, FEIIEVLARIK, RN
DT ERFIRBENSHHL TERRO 2XBF &R,
ZZHICIRENT 5, =1 =4 € I DEET 2{EH O RIERM
AN, FHLREOREAMEICHEET S, BARTIIHARRURE
DOREE, BmICREL, HILMAICIIREDLFILAL,
AATOREITCCENT, FEO LD ICENICHEERREET
MHEICZ LW,

BEEIC DWW TR AR IC LIS [BRH, & 8/F MR



32 R & X

R, W, MR ISH ) rEELTW5,
TIYTIIOWTHRFRERR GREXE) Tl 188
D&, TRAUFEL BTWREERICHY), SCICHEE (5T
ORI BANSEE) LVET, £hICESLHD, AMIC
SN TEE2EB T T, BEL THEEICEZET 51
W, EEERNICH Y, BiEE EICHEIKRE I ORI,
EOEES T, RIIELT—RF, KITFCOVA L,
ZESFFICLTRS T, hEEICLTERL, UNIFEE
DED'Y), XKRICHIFT =N 2EDH), XALY) ZEE
TH5LDHY), XIEHELIIE WNFEIST) 2T 5
DHY)] LT, EId7enNFEI778%5XABIL TR
WL TW5B,

B (1936) ICL bty ratElE (Fr>rU1T—)
ICDOWTHEEMICTHEZT L TW5, UMTEXDE £,

[t D—IBBOBELAENTET 5 TEENEE TIRE
R BERELDL, S’ BN TFERZF>THAD LD
T, HIIHEBENDFERAELL (AL LD TH5S, BIFTE
A A IICHFET SO L I %4 Cordyceps
sobolifera (Hill.) Berk. TH'), BEIFIELS Y IV IRT>
ICEFEL, ZEEISFREEEMEKITANIEI > I EIICHHIC
FETEHOCIITINGY 7Y IR % % Isaria Cos-
mopsaltrine Yasuda THh 5, BIEEOLI ST IZIZOLT
A ECTARAY ) YRBICR T2 EDNEENTHBHDT
Ho T E_RIIFERTED EN SR E~SNS (]
NE—, fEM, TS, |

7o, [BHEL EWKREE) CEUIENS 2D 1M
FEAIE SN TR SN T A SR CERBEEICRIICNE IS
TELTHERIED _R%#HL (HEE I THS, T
LR FIFEFDINTACTRETHY, %BELS) TR
Thb, ZH (M, =hE), EAHFMAEEKIT—MKIC
ALTAETARAY) TRBITEICHEE, FEOEIBE
BEENSNEEANSE I ZTDOEOBIZE X DERLBEED
FI5E5F R EL TESNS,
REBISBRDZEFZIERT HDIZE D) THHHINRZ L TES)
NH5HDONE D) HNEZIIEO TERLV, BIZZOH DM
DNELRALTRHUVADIZE) THANLEIZTEDED
DENLEHB) BWEDODARENT 5, | Y2l TW
5,9

EENNEZEEBINL, ZAZAEID0HRICTET
SPHEBEZ I TEERECFL, FHRME stroma H%E
BROANTACTRABTHY), V7Y IRTL DEDYHR
28B4 L, ABODET conidium 2F1F5 1Y) 7RIS
BEAY VYIRS F T Isaria sinclairii Lioyd & L TH48
Fr, XRILTERLTWAS,

18834, VIV IR DEBOYRIZETEL, FEEN
IR, FE® perithecium BT 2L TA 7 XED
RENER=NT, NV IV IR7>t3%% Cor-

dyceps sinclairi (Berk.) Sacc. ¥apZ N TW\%, ZNDIR
ROSHERIT 2V Y ORI UICEET HRERICIEARTE
2RIDAY TR REBOOANTA T AN E—EOE
CLTRLBENSIRELIZILICH S, TR, /IhE#
BrOXBEEREEICIIFA—EENS MY TEOSERT
THREZR)IRITATLEFRA Y, JLTA T RABDOF
ERFCHAE®R) R T2EDFREEN—FEICHEEL TV
SMEEHEL TS,

EF, FRLOO—ZY FHFERH TCUVRFYFF57 C
takaomontana DIEETHHRENS ILTA T ATS
BIDFRA L RRFICHERTFERA Y 7 OARTLEFRAET
HBINFYFEY 4 [saria japonica HSRE L TW 5 AE4
BENEEINTWS, TNIERERFHOR—M, RAMT
HEHBEDE—MEEET S & IVRAFY T DE—FER
KRB DNIEH LB,

B% 30 £, XBAEEREOEREEARECIIOLTE
TAZLRFREOEAROEREEHA T, 90% [IRTe
B, DERTFOFERBEICKIBL TEL, RS
TARZRBDFRES LUODERTFHISDATEE TIEER
B FICFER ARSI BSOS FEADOREILE
O7T, REICKINE ATV,

2003 4F, T AFH X474 C takaomontana ¥ EED
RO EBREMICATEEZS CBWFERODH 5 TE
EETNO TRIASE S N TEz, BIZEYFF547 C
militaris, ~ L3 /T ') %% C. formicarum (22T BREK
PDEEELVEEEM FICFEREROTEEREDOFE
EAERESTDHZ X ITRINL 12,10

XBEFEREEOMT, ATHEEDERENOF T, 150Kk
SFEFEICDWTRRE LTE, hIUTIE1EERICKRY, ZF
CEEINTWIEE LIz DL HY), H5WIIIBFEDBEIE
TKDBEL DI DOKRETH 5,

AEAMICHED [X HEEHE Cordyceps  sinensis
(Berk.) Sacc. DAIHEEZH WO T L (REBEZES
BHON] EWHIEZEHOC, MAZBL (HEICEED
FREICITI D W\ ) FHEA—EIS - TR T, b ICE
HEEINHAAEEOIENSKEIRET ALz, K
BOML & L TXAHEEREREE ICEHE#E, LOF
TCICHREOBEMN AR TEMOXREE Cordyceps  sinen-
sis (Berk.) Sacc. WY@l Hiltz, REHEFROEEHIR
L TRMISHT T HREREFFENSDBEILTHSH WD,
(1998 )

[FENITCZ X 8000 8, ROAICHEEZET |,

BRICHER D E A WEREM FICAEZMS, AT
BEZENONLXREEROMPIE 2 H A, EREOE
WBatasd, () TEFEE (F/3) OREZHLZ L
IZRRIIL 7=,
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Fi1R MBalLBO—E
No.| & * | FHREOE # 4 0 E4 BREEH wREE | REEARB AR | HEEA
1 | FEE | &> RE Cordyceps nipponica Y. Kobayasi TI7oEI89T LHE BHE REKTESE Aug, 20,1978 3cm O
2 | E@HEE | Z AR Cordyceps pseudolongissima AVAETEIIT SHBIR TRE | RMEXR Jun, 10,1977 8cm o
Y. Kobayasi et D. Shimizu
3 | FEE | A Isaria farinosae pseudolongissima AVAETNFEIYT HHRBIR ERE | REEX Jun, 10,1977 3~6.cm
Y. Kobayasi et D. Shimizu
FAEE | & > RE Cordyceps heteropoda f. sp DARAOF A G timE EE VSOSEES Aug, 28, 2003 2~4 cm O
5 | FEAEE | ZABE Cordyceps imagamiana IRAOATIYYT IR 54 RIIER Aug, 30, 1980 9cm
Y. Kobayasi et D. Shimizu
6 | [EEE | Z AR Cordyceps longissima Y. Kobayasi IVNLEIST BH/RE +HHE | KEMER Aug, 20, 1993 4~8.cm O
7 | EREE | 2 AR Cordyceps sp. nov. D. Shimizu I=JE3I87 tmE EE RFKIER Aug, 28, 2003 11cm O
8 | FEE | ¥ > /RE Cordyceps heteropoda Y. Kobayasi IAEI5T LR 23 RFKIER July, 20,1979 12cm O
9 | REEE | A> A | Cordyceps kanzashiana Y.Kobayasi | H>#>t3847 R RS | RIKMERXR | Jun, 10,1977 sem| 4
et D. Shimizu
10 | FBER | & > RE Cordyceps sp. nov. SOFATIIT (IRE) BHRE +HE | KEMER Aug, 20,1993 19.2.cm O
1 | EEE | 2 AR g?rdyceps sobolifera (Hill.) Berk. et I8 (FRHER) Rt S RIKMESET | July, 26,1980 7 cm o
12 | FE3AEE | ffE fCorc/yc)eps sp. (Cicadidae sterilis I8 (RFRAY) e A RIKER Aug, 10, 1980 25cm
ungus
13 | F3AFEE | fif A Isaria sinclairii (Berk.) Lloyd VIV IRIS ST R HEL | RRKEX Aug, 2, 1998 3cm O
14 | FEAEE | & > RE Cordyceps heteropoda f. sp. VY HAFF IS mE FE RFKER Aug, 28, 2003 6cm O
15 | FEAEEE | /N 7B Cordyceps prolifica Y. Kobayasi VT /w8 R 3 RFKER July, 30,1976 35cm O
16 | FERAEE | Hni Cordyceps remosopulvinata fEYYEIST IR #56M RIIER July, 30, 1981 95¢cm o
Y. Kobayasi et D. Shimizu
17 | F@EE | bLET S8 Ttogué){s//a_ superficialis Y. Kobayasi | 1A A7 L FA QYT &7 | ILERE = RFKTESET | Aug, 21,1978 0cm
et D. Shimizu
18 | EAEEE | Z AR Cordyceps coccidiicola Y. Kobayasi NARZ LY TIT Iz E23 VSOSEES Aug, 24,1975 3~6mm
et D. Shimizu
19 | FEAEEE | Z AEE C,;og)dysche.ps: yahagiana Y. Kobayasi TETCAAAT LT R £% RFKMER July, 15,1978 | 45~55mm
€ . mizu
20 | EEE | N g R Cordyceps sp. (TY-245) INIHEINART L 5T e % b AEES Aug, 21,1978 4~5mm O
21 | FEAEE | S I HFE Cordyceps tricentri Yasuda TIITHLGT R 23 RIIER July, 28,1978 15¢cm O
22 | F@ERE | N\ &R Cordyceps sp. IV AN)ET IR #3 RIIER Aug, 18,1977 6.cm O
23 | FE@EE | FILET T | Podonectrioides cicadellidicola JaANTYT LIEE  #= KRR July, 23,1975
Y. Kobayasi et D. Shimizu
24 | EWEE | I IHFE Cordyceps nutans Pat. NALE T R % RFKER Aug, 15, 2003 6.3cm O
25| B@EE | T I HFE Isaria sp. (anamorphus) NA LT ZT (DERTFE) IR £ VSIREES Jun, 29,1992 7.3cm
26 | E@HEE | BN Cordyceps pentatomi Koval TEFVAALS ST R 23 RFKESE Sept, 23,1997 22cm
27 | 88 Z AFERY Cordyceps takaomontana Yakushiji DRFYFEY LER &k RIER Aug, 1,1999 1~4 cm
et Kumazawa
28 | f#E AVE Lzl Cordyceps cochlidiicola Y. Kobayasi | 1 57175 IiZiR 23 VSOSEES Jun, 22,1979 45~7 cm o
et D. Shimizu
29 | fs@E Z AFEERY Cordyceps chichibuensis FAI /ST FIT BHRE A | KRFKEXR Aug, 28,1988 2-4cm o
Y. Kobayasi et D. Shimizu
30 | fsHE AV Logill Cordyceps sp. nov. AR TFHFN) &4 iR #3 RIER Aug, 12,1978 | 18~19cm
31 | #AE a7 fCordyceps tuberculata (Leb.) Mair AVRYFA4OVT57 iziR #3 KFKEZET | Aug, 3,1980 1~4 mm
. sp.
32 | B E AVELrgill Cordyceps tuberculata (Leb.) Maire | ¥ R FHI /Y T84 IR #3 VSOEES Aug, 3,1980 3~10 mm
f. moelleri (Henn.) Y. Kobayasi
33 | #AE Z AFERY Cordyceps takaomontana f. sp. MO FFLT NN e RFKIER Aug, 27,1978
34 | #8E Z AFERY Cordyceps militaris f. sp. s¥oatrrF¥54 e Al RIER Sept, 15,1980 | 2.7~35cm
35 | #88 AVELrEill Cordyceps crinalis Ellis ex Lloyd Y TAELIN) G4 R 23 RIEFR Aug, 10,1988 5~8cm O
36 | #AE Z AR Cordyceps militaris (Vuill.) Fr. YIF¥LT R 23 RFKIER July, 28,1977 | 1.3~65cm O
37 | #HE NV & B Cordyceps miniatoperitheciata AR EAN) GT lLZga Bl RAIER July, 5,1981 2~3cm
Y. Kobayasi et D. Shimizu
38 | #88 ZAE Cordyceps sinensis (Berk.) Sacc. NOFaTHAY D hE, HRE B OLUME May, 13,1998 4~7 cm O
39 | #sAE ZAFERY Cordyceps martialis Spegazzini NFAAELY ST R R RIIER Aug, 27,1978 3~7 cm O
40 | 588 AV Logill Cordyceps sp. INNS LN G iR £3 RIER Aug, 16,1978 3~8cm O
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F1xk DOOEX
No.| & * | FHREOFE F E4 n E4 25510l BREE | REFAB TAX | FEEA
41| B8 st Isaria martialis f. sp. NFAELYYT (IR%) R T RIIER Oct, 22, 2001 2~8cm
42 | #sAE iRy Isaria japonica Yasuda INFHFFS T LIFEEE 2R RFKIER Jun, 29,1992 | 5~40 mm O
43 | @A E Z AR Cordyceps purinosa Petch E XY FY T R £33 REKER Aug, 16,1978 1~2cm O
44 | A H ZABEY Cordyceps sp. nov. TTI/IRARXAR G LR RE P INEPS Aug, 20,1985 | 18~19mm
45 | B E > IR Polycephalomyces sp. YAV tmE EE x BE Aug, 28,2003 | 8~60 mm
46 | @A E Z AFERY Cordyceps sp. Y.Kobayasi (TY-262) | S > A FTLS YT LiZIR PRET | KMER Sept, 29, 1988 1~11cm O
47 | 588 Z AFERY Isaria sp. /LY (IRB) KR AR KFKTIEZET | Oct, 6,2005 3~7mm
48 | ¥5ME AV Losill Cordyceps falcatoides Y. Kobayasi TAAQYTET E/E A | KEX Aug, 8,2006 | 17~24 mm
et D. Shimizu
49 | 383918 & REY Cordyceps graciliodes Y. Kobayasi VRAOY VIRY T R 3 RFKER Jun, 7,1999 5cm
50 | 28 ZARER Cordyceps sp. D. Shimizu TVARRLS ST mE BE | KEKMEXR | Aug, 28,2003 0 04§7c an
51 | #5588 NV FTREY Tilachlidiopsis nigra Yakusiji et A LET iR #3 RIKTEZT | Aug, 5,1980 2~8cm o
Kumazawa
52 | #5418 AV Logill Cordyceps macularis f. sp. HhTVY~Y T84T iR #3 RIER July, 30,1977 | 1.5~2.8cm O
53 | #4318 AVEL Sl Cordyceps sp. TFXHS YT BRE +I458 | REMER July, 29,1988 3~5cm O
54 | 35308 & > REY goéﬁjifncqfiszpas clavata Y. Kobayasi et OFFTH /5T BHRE +I58 | REKEX July, 29,1988 | 1~35cm o
55 | #5418 AVE Lrgitl Cordyceps geniculata Y. Kobayasi IF L AHRY T iR £3 RIMEST | Aug, 16,1983 | 1.5~2.5cm
et D. Shimizu
56 | #48 AVELrgitl Cordyceps obliquiordinata Y. | 7> AHRLY ST izR £#3 REKTESE Jun, 22,1979 3~53cm
Kobayasi et D. Shimizu
57 | 34308 & 2 REY Cordyceps neovolkiana Y.Kobayasi | AW RLS G VRT 7T R 23 RIIER July, 25,1986 1~2cm O
58 | #5308 & RAY Cordyceps gracilioides f. sp. XY FIVRG T iham BIEL | KKEX Sept, 15,1996 | 2~35cm O
59 | ¥4 AVELrgitl Cordyceps agriota Kawam. AXYFL YT iziR £#3 RIER Aug, 16,1978 3~6.cm O
60 | #5548 HHTN g[oEdySch?%ﬁZ[frruginosa Y .Kobayasi e/ seEAL S BHRR A | R#GEX | Aug, 8,2002 3~45cm o
61 | #E ZAFERY Cordyceps nakazawai Kawamura TYRITLS G T e Al RIIER Oct, 28,1982 7~11cm O
62 | #5418 Z AFERY Cordyceps roseostromata NZA QI FFLSYT BH/RE +HE | KEMER July, 26,1988 | 5~20 mm o
Y. Kobayasi et D. Shimizu
63 | $8 HITNE Cordyceps rubrostromata RYIT/THoEF LY BRE +I48 | REMER Jun, 30,1988 6~15mm
Y. Kobayasi
64 | #EBE ZAREE Cordyceps sp. nov. EAWPEE N2 IR EEERLL | RFKIER Aug, 2,1986 4~6.5cm O
65 | ¥ E AV Logill Cordyceps superficialis f. crustacea eIV A=AV E timE =E RIER Aug, 19, 2003 3~5cm o
Kobayasi et Shimizu
66 | 38348 AVELvEil Cordyceps konnoana Y. Kobayasi NIV ABRLY YT R £33 S 3ES Jun, 22,1979 | 35~51cm o
et D. Shimizu
67 | 888 | NU&4E | Cordyceps macularis Mains SVYVLYET e B8l | RFKEX | July, 5,1981 3~53cm O
68 | #5308 =Eipg%it Cordyceps purpureostromata LoYFIEX LY BRE HRHE | KREXR Sept, 23,1988 | 7~25mm o
Y. Kobayasi et D. Shimizu
69 | fEUE INY) & 4B Cordyceps sp. A heFIDTYIT BN fprg | AJESCKER | May, 16,1999 | 0.6~1cm O
70 | BE2E MLETZE | Torrubiella sp. ATHET) G BER  REE KFKIEZETF | Nov, 52006 | 27~12mm
7 | A8 & > REY Cordyceps formicarum Y. Kobayasi NIV ST )G IR {hEE i ESEAKER | May, 16,1999 12 1crrrr11>;] o
72 | BEHE AVE Lrgitl Cordyceps elongatostromata YVEXFNFYT iR £3 H B3 Aug, 31, 2006 14 cm o
Y. Kobayasi et D. Shimizu
73 | 88 IIHFE C;)crgyceps oxycephala Penz. et N RZXANFE 47 R £% RIIER Aug, 31,2006 | 35~4cm
74 | BE#E I IHFR g(?gdég(e);gs sphecocephala INFE T iR KE RIIER Aug, 20, 1983 3~10cm o
75 | XHE et EY Isaria sp. nov. LT T R 2% RIIER July, 31,1979 78cm
76 | XHE & REY Cordyceps dipterigena Berk. Et Br. NIV R LT LR &R bS3-ES Aug, 7,1975 7~10 mm
77 | SGHE NR /A Cordyceps discoideocapitata ThIENTZVRY ST IR = VSONEES Aug, 8,1979 4 mm o
Y. Kobayasi et D. Shimizu
78| bYRE | ¥R Cordyceps odonatae Y. Kobayasi TR YT FHE te RIIER Oct, 6, 2005 25 ;:m><
mm
79| FRE | KEHE Hymenostilbe odonatae Y. Kobayasi | ¥>~ %/ R % KRG Aug, 28,1977 | 25-6 mm
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FE1xk HOO=E
No.| % = FERAEDOF Ea % o % BREEH HEE | REFRRB A X EEEE =N
80 | VT | ¥ REL Cordyceps intermedia Imai TIVY VIR /B A | KMEX Sept, 2, 1982 9cmxX o
JH 6 mm
81 | VFFY | ZRE Cordyceps jezoensis Imai TNV R) ST timE =z | & BB Sept, 9, 2002 5~12cm o
=)=
82| VFYY | FRE Cordyceps canadensis Ell. Et Everh. | X X)) &> R& T iR KE RAKIER Oct, 21,1989 | 25~11cm o
)=
83| YTy | AR Cordyceps ophioglossoides (Ehrh.) INFY R G IR L PSINEPS Sept, 3, 1989 3~15mm o
y = Fr.
84 | VFH | & REL Cordyceps minazukiensis SFAFY VIR B/ER Ke 1ERESC—ER | May, 21,1979 5~12cm
J8 Y. Kobayasi et D. Shimizu
85| VFL Y | ¥ REL Cordyceps intermedia f. SYVYURY T LR &R RFKIER Oct, 8,1989 | 15~4.8cm
B michinokuensis Y. Kobayasi et O
D. Shimizu
86| /& B |v7ysE Cordyceps coccioperithciata THI/FT T L5 IR & ERT | REKIER Aug, 20, 1983 25-10%
Y. Kobayasi et D. Shimizu 1.4 mm
87| /& B | A HRE Gibellula aranearum (Sch.) H. Sydow | F~_JLZ &4 IR #3 RFKMESET | Aug, 21,1978 4~7 mm O
88| 7E H | AR Isaria atypicpla Yasuda JEYYT =8 4t RAKTEZT | July, 10,2001 | 85X04cm O
89| Z7EF H | MILEIZZE | Torrubiella globoso-stipitata JESTYFY TS e 3 RFKIER Aug, 27,1978 2mm
Y. Kobayasi et D. Shimizu
N[/ B| ¥R Torrubiella globosa Y. Kobayasi et JEISAANA)Y TG T R 23 RFIKMESETF | Aug, 21,1978 2mm
D. Shimizu
AN I7E B |FVRE Polycephalomyces f. sp. JE/NAYINIT MEmEEL ARAER T May, 28, 2005 2mm
R 7F B | MILEIZA | Torrubiella rosea Y. Kobayasi Y dIEYT e 4 KFAE R July, 19,1980 5~10 mm o
et D. Shimizu
93| 7® B | FIETZZHE | Torrubiella longissima Y. Kobayasi et | V&S FHI / JEG4T iR #3 RIKTESE Aug, 20,1978 o
D. Shimizu
94| 7€ B | FILEZTHE | Torrubiella oblonga Y. Kobayasi et D. | WY F I ES R 23 RIIER Aug, 20,1979 5mm
Shimizu
95| 7€ B | MILETSE | Torrubiella sp. nov. FTEF)FAOIES T LER wE S INEPS Aug, 20,1985 | 10~15mm O
% | 7EF B | FLEIZZE | Torrubiella aurantia Y. Kobayasi et D. | S A> A O €Y iziR #3 FRIER Aug, 20,1978 4 mm
Shimizu

AL RS SAATIEEE I

RPERLREEIL I > 3 VR

BIRICHEGRL 72 6 BOXREEEAD—
MRIIERICEEDHTHT,

BERT, B

F4EE : AYER

TTI3EI4T X1
Cordyceps nipponica Y. Kobayasi
FA ZHE - BH
HEEHR : Aug, 20, 1978
[E3#3 § Homoptera Mtz 2 #l Cicadidae 7 7 7 I D%

RITESRE L THAEE)EL TWSBEFSETER (=X3
EEER) Thd, IIH2T7 778 IDRDEIF
LIEONSREBETEDOTEMR (F/0) =2HBEIES, F
HIKFE—, 2K 2-7cm, EIEIFESINL TEHRIZY >
RIRDFEESE (FHEE) stroma 2<%, FEEIIIARANL
X - IERIRE TARE &L 15-5X15-35mm, fEELRE
I A BEEDFER perithecium O GEBASKL IR 1252

R LS, [FBIEA] MICOTRLTL, 7o LEEPHREEIRINDLDTH S,

HY 5,

WK EBE TR, MHAE, Ks(F1-25mm, &
SISHTENNG, RORTEMT S, FTERIHMOE>
T2 £ 7213007, 800-950X300-370 um, FEHRICANDT 5

F 2 ascus D K & & (£ 530-600X3-35 um, FEDIEIL
cap 1 25X3-35 um, FEILRENSDH L Thivh L
RD 2 REZF sec-spore 12705, KRES(L3-5XT um,

FREODDERTRUNFT 77 3 4% Isaria nipponica
Y. Kobayasi %% V), ©IIZHFET 5,

ATIHEEE (B C-Y155)

ANFET RIS
Cordyceps pseudolongissima Y. Kobayasi et D. Shimizu
FeA  HHRIR - FERE
WEEFARB : Jun, 10, 1977
[FE# B Homoptera, & Il Cicadidae D4R IZTET
5/ LVITHE (FXHEERRE) T, \ELEEOR®E
IBICAIE Y A FREDIEGINMAICRET 5,
HRTIBOBICKNERFERNOTT, EIICHFETS

[x 2
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ERITZE, BETHARBETFERTHSF/ D EHER—
R ), MO NIZEROEREZE)HL TWEHD
I SBIEER = R0,

BRELEEOF TXKIIRE L THHRIZHY, BICEXL
L T EICRA BRI RERNRNL S/ LYY TEEND—D &
WO THBETIEEL,

FEfhstroma 318, EIYBEOBEH LD EL, A
T, £ 8cm, PXEVAE, ERICFEEORTFRES
ERL, MOESBIIEE THREBET, RLNb, FEXK
perithecium (FIBERIT, ENICRE, FAEARE TRSIKIC
BMmY 5,

K E & 470-500X170-270 um, F £ ascus DK S 4 um,
FEBEIOE 3 um, 2 KAF 8-11X1 um,

AIEE (BEtk C-Y27)

AEDA TR [saria IZHHERLF conidium THAA &1
EBFAVAET NS EIYYT (BREE) 1'b5d,
GH):BE (M2 B1IUAETEIITDORERHES,
MTEDEETHAEIEMIEILIZLOT, ZIRED
DI SIEEIRDEARENERINS,

ANAETNFEI Y4 X3
Isaria farinosae pseudolongissima sp.

FAM . PR - FERE

HESRH : Jun, 10, 1977

[E3# B Homoptera, tz I &} Cicadidae D 7HF+ 3
YRICERETH20ERTE () TE) OEIFEET
H5, NELFESORMEIKICAET 5AKREDEEGIRT
RN,

FERIK (F/10) [IHERTHDOEZ I BROBEIL, S
FRETH, EILDOF X 3cm, 2K 3~6c0m IT/kSy, Hifh
DEIYPHROKES 25cm,

T I OYPRICKEDHERIF conidium AVEEL, BED
HARAERR 2R E E L THRA, RIEDRII XD F FITKRELS
L THREBILABBOEAKR T /NI MIRET 5, €
DEBEEANSTRIINT THAEARE ZREW > T TFERE
FEZIHS,

FEALEDORERICHHEFR conidioma z 2 < V) FRED
DERFEEMES TS, DEBFIIBEAE THRILIINZ
T, K&E& 38-45X15 um.

DERFREIFER TV IV IRT %7 Isaria sin-
clairi WREHLEE SNSEH, BEFEDM CIL lsaria &
B ER Paecilomyces TH5 & L TRIFMIZHBEL, HED
FEICANSENE . DHRID S, BEFORS INREHETE
TIDEFIRE synnema = H L TW2 ERFEFIIHERE
DR (FRIEOESE (F./ 248 ¥ LT lsaria Bi%dg L
TWb, BE, YIVIRTILZTDRILBENSHET
B (Isaria type) DFRIKE FERK perithecium D& % T4

WRED Y 7Y IR I I DFREDEEIRAE, F
ELTWET—ANWESN TS,
ATHEEE (B C-Y32)

DRAOFF LIS 4
Cordyceps heteropoda f. sp.

FeEH . dbiEE - B

BREFAH : Aug, 28, 2003

[@ 3% 8 B Homoptera, & I %} Cicadidae ® TV ¥ =
Tibicen japonicus Kato D¥NHRICEET RN I FE
FERCHA,

FERIKL Y VRBTENICIZ I YT DEFE TH S
F 1t 244 C. heteropoda |22 { BT 5, FEMEIEID
BEORBERBZE SR, ANEDOFEATEITRIKIEE THI
BOLIFEFEREBONNETHY), /LS5 rEEH
WO}, HUEBKKAKIIAEEA A EISTOTILE S S
A7 THHETFML TV B, FEMEIC LS FERFasco-
spore NERRT(IMEL TWSANE (, RGBT TR
ICLAEEE/EITIULE S A,

AEOFRINLE—, FIE3@E2EL, BEXEEW
DSBS AFTEIFTEIEOHZEBHE S, 7413
T DFRIRT 2@ FE TOREEREREL TWBH, TNl
TEE host TH 5t I DIEFE, KEJICEHEL TWHEED
N5,

FEREADH FED S & 2~4 om, FEFEEBOTEE stroma [F
FERE TR = & (3 7-9X6-7 mm, RIKEEDOFEEREIC (T
SEIRA DFEERE perithecium S HKIEIRICEM T 5, 1R
DO EEBILRIKEBEOMER, PXWE #HEANE T&F 3~4
mm, HTFEBEIARDIEL D ITHIC 4 1) BIBEBIZED S,

FERIIIF, KX & 400-500X225-275 um,

FENDTEZS cap (FMRERTE, ZF23X3um, FEDKI 25
um, 2 XREAF sec-spore | 52-8X0.75-1 um,

EEERE,

ANIEE (Btk C-Y226)

XA 0I5 5
Cordyceps imagamiana Y. Kobayasi et D. Shimizu
FEH LR - 518
BEFBH : Aug, 30, 1980

387 B Homoptera, T 3%l Cicadidae TV /\ILE I D
MBRICTET S/ LI TROTER CH 5,

FREDTY/NILVEIICHETHTERICIE, TVYNIL
¥ 3 44 C. longissima Y.Kobayasi &% ¢), O3 ¥
TIZA) —TEEELI-TU X LTI C paradoxa Y.
Kobayashi 72 & 2% %,

AR 1980 FNE, & LE/IMT Y THEZLGHOR ZRN
L ENO0m, AlIORM, MERRE WHNES5HE
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ROUMERTRE SN, LB IIEDO-HFFHEI N,
AR E R Z 2SN T S DREMOPITEI G-
FWWAHEDLHTWS,

FRAMA stroma (FE—, BEIR TR S 90 mm, #RELIE 30
mm, FAEETAS 3 15~20mm IZil), 8, KE%
R, 1BEBIEREAN, KEBEB, FERR perithecium ($IE
4 TORTE 4560-550X250-275 um, O = EMNICZHE T 5,
FIUSTFEROMOME LR 5N 5,

FEascus DARE 7 um, TEEBDR 4 um, 2 Ri2Fsec-
spore (& 3-4X15 pm TRMRICTHEHRD TR S 15,

THIMARMICE /FT7XF0O (FHRE/N) ORAD
Hl), *ORTTHRRE N,

L, EHETIEIEEOADEETHY), FHEL (XE
EENLIN 2T, BICXHBEEREOE—AE, BKKEA,
INRETSEEDEE IC L VB L TEHS N, BEE
M, BARE,

ATHE (BE#HK C-Y96)

IV E ST X6
Cordyceps longissuma Kobayasi

FEH SRR - THH

BHEFHH : Aug, 20, 1993

[E3%# B Homoptera, t 3%} Cicadidae DTV /\JLt 2
Terpnosia zacua Olivier DR ICEFEL THAZ D5/
L% (=XHEERE) OBEET, tIFEOTFER
THhs,

FEEIEIOO[LYBE—ITHREL, HEEPILRTHE
BOZAER, SX(E5~10cm IZhb, TEREADES (L
TEZEHT25cmUEICR5BEELH 5, HTEOMIL
MR CHEIARDHIRD &£ 5 ISP OB A PARIRICH) STHE
2L, BETHAHAECIDHRZIR) B THDICHEZRD
b, CEICIIFEANID)DIEEERSHZ Y, LIZLIETH
b, FMFOL IYPRIFWEBOEAKRICEDON, €
YPHEHOERBL TWHAZEFHLEARTRBSIN TN SIHE
N5,

FERMABEIDIERES stroma (ZABTE, FIEEMIERF,
CECIEBONENS, BEEBIIAAEBET, REITHBFE
AL ) ), REIC(XSEIREMHR DO FER perithecium D
OFEBHIEMT 5, KE X 3-5cmX5-6 mm,

WIFEB TR 15~2mm, HTIBITRBE, #Hrtdk
i), REBIIBREOEARL )25,

FERIIETHEI = R &, K& & 600-650X280-310
um, FEE ascospore DA E X 5-6 yum,

2 RIAF sec-spore IR WEMHRICHORT 5, K&E
9-11X1-12 um.,

H A,

ATHEE (BEk C-Y152)

BEE 37
I=Jw3I545 7
Cordyceps sp. nov. D. Shimizu
(ERREHFE)

FAEM  JbEE - B
BEFEBH : Aug, 28, 2003

B34 B Homoptera, t I &l Cicadidae Ot I D¥h= (I
FETHMERE IFEDOTFERC, WBRDELH HFEE
TEH—ICREL, CEIIESTEIMTEIDEH B, L
mlgze &k E e, BELIERBATERL, FEE
DFERR perithecium ZARRANCEMA TS,

AEOFRAEDRFIFAEIRT, TSP DIER, K
BOHFERTEBL TWSEA, #OMHSAE THANR
W, BENSOESH om, K& 3~5mm, i EFOFE
25cm, EOEMNSREL, BITAEEREHUS, T
[IRBENSELANEDN > CEWVEEIZED S,

J I\ %97 & Cordyceps Dt I IZBF4ET S EHED R IZ
&, DERTFEDY 7Y IRIL I H2EH T R2TFEEXA
%, dtliFdtEEN SEIENEILEEOAERE X TARYE,
TIDEBLTWAHBICIIBA4OEIITAREL, 5
LEFLWEIYTDOREHNEIFINS,

b, AEOIZTJ7wIFTIE N R YMRAICEE
THIAROEISTT, WBELUNTIERIZER SN T
AN

FERFD K E = [L350-400X160-200 yum, FEDME1.8
um T, REAM LI, FERO DGR ILAEEDH
T CIEEERICBIMT 5,

HABEEE CIRE CIHBEED A ICRET 5,

FRRECTHE,

AIHEE (Bt C-Y153)

R X8
Cordyceps heteropoda Y. Kobayasi
FAEH LR - £
FEERE ¢ July, 20, 1979
[E3## B Homoptera M+t I & Cicadidae IZEFET 548
T, TVYNILEI, ATVEI, T77EI, 757330
WHE DR, FIIEERNSEET S, B, ¥ 350EE
ICkX/ LY TEER (XBREERER) 0T, Fie
HICEETH L BHEFEATHSF ./ IN—KLL, &S
HARATLEZRFEDF / JFEI 5 THY, BAR
DEEM L BRZHE S BRTERIIMICEL,
FEOERAEHL L TRREINSLDICXAREERC
sinensis (Berk.) Sacc. 2’% '), MICHEEOHFETRAEKS
N2 (LI 44) C sobolifera (Hill) Berk. hMEZ 51
TW5, FH(IR ERIH, #5 KE2RE, A%
B, 2r3Edehl), &k EEREEO—D L TR
SNTCET,
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BARICTEE I 77 I3EAEBA ZF0IC, HREUFEIC
EETDH, LHOLEREICIEAFT I 7D —MBBICEZEL,
EAXETHHTIITOREIIKRLZATVG, HIgHEICE
DALFAEEED 7 A XI5 7h 5, MIFAEKRED 1 ) TE
TEIZTICELZ TEEEEDPHZEDOCI Y TNLL D
Y %,

KEDODAAF I ZTE5 VRE, FRIEKIIHEFE £ 7236
AFEOESS & FAEKOWMN S, RITIEMC CUN,
PHENAED 3 2D S5,

H EERIEE & 10~12¢cm, B 3~8mm, Fig, KEEE,
BEHDIRBEBE LS, ERE (EBEP) (FTEE, K=&
& 7-9X6-7mm, % 8 B, F & 7% perithecium (2 4 &)
DSEIRNFREIRLAIR I T 5,

FEHITHO > T 610-660X200-215 um, T3 ascus,
250-300X5-7 um, FENTEM LRI, 55-65um, 2
REAF sec-spore, 6-8X1 um,

FATRIE (SRIER, RIEE C HEESORIIMICRE L,
EREED 6~8 I TREMTH S, BADMIZT 7
DAGDY TMATREINTNS,

ATLEE (Etk C-Y76)

hoYoeissr X9
Cordyceps kanzashiana Y. Kobayasi et D. Shimizu

FeAM  HRIR - FERE

BEFAH - Jun, 10, 1977

[F3#% B Hemoptera, © < #} Cicadidae ® - 7 F & X
NLEIOPRIZTELIZ/ LYY TE (=XREERE)
DFEREC, FEREETCINRDBEHNSRET S,

FEEITE—IEL, HY T RTEPICHIFROME
E#HEDC B, WIAREETEHE 3cm, K& 3~5mm, &
HTEE, %Kit KREIIRFMEBL ) D5, A&
T2-3EICHEANINL, BRIRDEET 2 CREIRICEL 5,
FERIMOKE T 25-55X2-7mm, RKER, KEICIIEE
BOFER perithecium CHFESHRLAIRICZEE T 5,

FERILIBLE, MEVE ET, 900-1,050X270-300
uMIC7 %, FEascus DRE 3um, BEEDE 3 um T,
2 RBAF sec-spore (& 3-5X1 um (2705,

FERERE CREREBOBYHEICIIR A, 7720
Ay, A=ZAD, VavEr Ak DRERMENICE
795,

ATHERE (B C-Y184)

GBED) : v VeI ICEUOEIF/7I21980 4, 1L
ERREDSY 7/ FMATESRE—KICE > TER SN
E~vEI85T7DH5, FREY), WERADEBRT 5%
EBTHNRELIZA Y IEI 57 BN AFENIC I
—ADIZHERICERBE DB A Y EI97ICx
L, bESYEIFTIIROEmITEEIRICS > REDFEE

Bz Do HRTHET 5,
& S E G TR CIITRERILETH o7,

saFxFeiss (RR)
Cordyceps sp. nov.

(B2 RECHKTE)

FAH SRE - +AH
BREFAH : Aug, 20, 1993

[E3%# B Homoptera, t I %} Cicadidae D$hHRIZETFET
5/ LYY TR(=XHEERR) FERET, AEIAE
DT/t 2 Tibicen japonicus Kato M¥HHIZEH4 L =75
BTH5, FEEODEE 192 cm, Hi EE8 6 cm, EEIREEED
DREZHEN mm, # 7.0 mm, IFWOAKE 4.0 mm, ZEIBILHA <
m)12mm il s,

FREOFRAOH EEIF WA, MEE, NG THEOM
NH), WTERISRL ICHE ) XBEIZED S,

FErk perthecium (358184 T#@ 6, FLOILMONEE
T, & VAREEEBDRE KL AIRICEMT 5, K& &580-
650X280-320 pm,

FE ascus DK X X 125X3-5 um, FEIL (L 3X3 um T,
2 RIAF(EHHIRTZ, KESIF50-75X2um (2725,

ANTLHEE (Etk C-Y105)

GBE) . ¥ BICHZ 5 HAESBR DL ERME CRRE L2
DT, 2HBIFRERMAD > TR, FIFE, FUCEDEERE
RLTWBD, HE, HMENTVEINT, BRIBEDE
BEZRAMEIZESN, BOMBICELIZLDEBIEL TW5,

X 10

2157 1
Cordyceps sobolifera (Hill.) Berk. et Br.

(FE% : #87E)

FeAEH - SR - &AL

BEFBH : July, 26, 1980

E##E H Homoptera, 511 77 L% Coccidae MR H
ISR, FETH/ LYY TREETC, HhilEET 5 =1
A I OYHER L VIRBIROTFEGZRESE S,

AEFI (8 ICHETLAIHEROBEE L TERDE
AB L T, 17634, Hill. IZ £ 1) % % Clavaria
sobolifera 7 X /7 & L Tapa SNz,

WM EEDFERETHSF /28, BETHH M TEOE
INBAR—RELGLTERT AEE, /L2578 Cor-
dyceps DHBIMIITEREY SN T &1,

ABEOFEERIFE—DORBIRTE S 7 om, FEImdlide°
ALHKI1I0mm, EZICENAWVE YD 3mmICh b, BEIL
SHRMIKIRBE TAE, LEOBEERBICITIRERDOTFER
perithecium CHEEBHRLAIRICET 5,

HIL (LI 0mEH) ST TROEY EN)NR SN,
NEBIC(IHHETL TRE, FBRUERTZTEKRT 5, 20
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&) E EHICEBDORZRES TS,

FERITMOME T, K& & 500-600%X220-260 yum F
£ ascus |3 400-470X5.6-6.3 um, T 2& i T ascospore (£
HEWARIRT, 2:X08F 6-12X1-15 um IZHHET 5,
EM B mikT7T XY hH A-X+Z YT,
Za—Y—=JVF, RYZVAH, YEYHIAL

ATHEE (BEk C-Y38)

GBED) : I—Ov/NICIEREDTHFILL LV, BATIIEER
LARSICFEAE L, HARREEELALDERILHA ICIERIZFRED
SCERIT AN,

WERT, MENSEDOREY) ICHITER, HEDIER,
HIFP, BEHILUEFOMENICHEET S,

FRTIIRE AR, BATHL, BEZRI, BaE
T, EHhBH, NEOVEDS, K, W¥EDOEN, HT H
B CROKR, BE EMBEETLVIILEFEOREIC
DA L HICAWVWSNTET,

th [,

€157 (TR

Cordyceps sp. (Cicadidae sterilis fungus)
(FRREHFE)

FAH IR - AHEET

REFHH : Aug, 10, 1980

[E3#8 B Homoptera, + X%l Cicadidae Dtz 3 (48) D
WMRICERE, FELIL/ LYY TEE (XREBREHR) T,
HhICERT 5T I BEOOE, T SHRRICSHOKE
ROFEE=FRES LS,

AEIEIICTET S/ LI TEE L TTERFle a5
FREEDREFET, ©IFEOFRAEIFERIR, 7R
R, LY T /1344 Cordyceps prolifica D& 5 708
—RERDFESIMED 5 FREZT DL 5D —MIERETH
%,

TEDHZE, LEDENENOEI Y TEICEEIN
TW Dt IR/ tRICIHELEIN, BHLEZED
T, tIHRANIIARETE L CEAR RO BEREDFTF
g, TOFUVENEEEER O TARNCSHOTER T
EIEZEDOTH S,

1097 FfBIR, AXREICHEW T aTFavovEID
REICABEEFCAREDOA ) AET 7 VEIF 7 Cor-
dyceps sp. (iriomote-kumazemitake) M FARBF—EKIZL D
TEREIN, LHEINTW5S,

WINE, BIRBAHAATHORIETKY, FEWR perith-
ecium # B¢ 5 BMNDTLALAEEREREICIELNEI D
fzo LR, TNICETHEIFEOEBORER IFEHFIMN
TR,

FEREDHNDGE S 2-25 cm, AE CHEAMN D 1), KEEH
B, A& 15-30mm, TBERICEDOTHNCATREIDMERS (R
HAWOEM) 22K 5, ERIOEMEHEE THFERFRF

X 12

BEEE 39

BOFEREWR TSN 2T,
HAYNEE, FEAEIIMO T,

VoI GRIE T

Isaria sinclairii (Berk.) Lloyd
FAH =R - FEL
BFEFHAH : Aug, 2, 1998

[E3## B Homoptera, « X%l Cicadidae DR ICEFET
LNERTRIOEET, VIV IRTY () DOYHRIEDR,
FHIIOMILTFERZRESES,

TIRICHET HEEOH THE—, FT2DA ) 75
Isaria DRERF THAZBRIEL TWLERFEECDH
%

MICRILEETHD Y 7Y IRT S OEBICEET 5552
Ry o7 oiRy 344 Cordyceps sinclairi Kobayasi
W V), B—RMEICFEMR perithecium ZF-o>7- )L
Ty TRBDFREKYE, ) TEOFREHIRR L TRE
THYIYVIIRIIEIZTHMERINT NS,

FREDERIITEIRICESLL, §& 22-3cm, B
BB, WIRODERT conidium #FE=E 5, EME
BT, RFORIKIIINTE, AN, i, K335
9X2-3um TH 5, WMIIAFR, & ITHFTRT, KEL
B, EfIIXEE TEARDIREDO L I 2462 TL,

St BE, hE, m7AXUA, RUTVAH, YEYHRA
b, Za—> =T RITRE,
HATIIAFEHRADOEHED S FBAREIC F TOMHILH

X 13

%o
ALHEE (Ekk C-Y41) /X iEh#EA,

(GBED) : 1997 &, BEAFEFIHIR, HEAEEF2OR
K-BERTEREEL, BBEY Y IRTY T Isaria  sin-
clairii H™ & Se N HIE M E ISP-| % B L, Cyclosporin-
AL )BEWEREIGEIERDH 5 I ') F > Myriocin TH 5
ZEHEEILIZ, INICL D ERSRBENL BRSBTS
ZEDEAFENT WS,

VIFHIAF LIS
Cordyceps heteropoda f. sp.
FeHEM . AbE - EE
FEFHAH : Aug, 28, 2003
[E## B Homoptera, 2 X &} Cicadidae Dt I M4 H I
FETHMENORRAFEFERC, TISHROO, A
ERAEENER L W FEME (F/0) E—ICHREL, KinICH
R, ECIIEFAIKIROEREDIEEL carpa =2 < %,
FEEMEEIOFE 6cm, RIEPONTZVWVAHE, KS(H4
~5mm THRABOAEE, & ICROLIICH Y I a4E
U, BEEIMBERORILARTH S, HhTEIIBEBEZTH U,
RE15om, & FICEEOLT I HEE OEEIC O TR

X 14
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(polyp), FIIIFERBEDODEFEXET S, NEPICZ D
TR ODERTHIAT T 5, PEFEISUERZIRE ¢
LA I 244 C. heterpoda \Z$BILT %Y, FHEKTEZED
EEOMEY, IBBEERECRET LML SN
SYTREEEZSLNT WS,

PESAERERDOA E & 12-28 cmX5-7 mm THEBE, K@
IZ (S 5RIB 4 B ) T 7% perithecium FLONKLASIR ISR T
%,

FEHRDKE Z 400-500X130-180 um, FERTImN S
IEFERFIBERICTEFICRELHAZR)RL TV 5,
FEfF ascospore [LAAF L ThRENSHZL, FEHHAD
2 RAEFIZED S, 2 KAF sec-spore (£ 3-6X1-1.5 um,

BEEXER5EINHRIFFICTVEI, JTVE I
SN, bEEEDLICERRIN, TZ7EI97reHic
LEtAHROEIFEREEBON TV, LF, FILDEBET
HEHZIN TS,

AIHEE (Etk C-Y156)

T/ eIsT

Cordyceps prolifica Y. Kobayasi
FA IR -EH
BEFBH : July, 30, 1976

[E%# B Homoptera, t I %} Cicadidae D¥hHIZE4 T
%/ LY/ T BESET, ARElLE 75> Tanna japonensis
Distan DHRICEFELIZEDTH 5,

FMEE DT IRBRICHET A FERIGEHAE LI LICK
BT, BETHHLRREBFERDFERTHAF ./ 22—
remt), ELWEREZRINT 5 RBATERIIMICEU,

RERILH DICTHRISKIM TN LIZE L £ I DY RICEE
T5A A3 %4 Cordyceps heteropoda Y. Kobayasi HY&
Fonsg, —#&ICt I FERREOERRILE, thDRHR
)M TAHEOEEKEL (LALA) H50KICH S,
KRR N THLZMPDT IAFENMIETM 2, ZFHrr
HIZTNPT L, WIHTDITESRT S, VKT % & EiX
EROTWAHIHROREAEZRLHT Z &I RTAEEISHT,

AR I TFREDE S 35cm TR, G 50 £ LDt
AT T ORI T, #92 BFENS TEHRES N,

FRIKIHBER T I OB, WL ) BEILITEREL
FNUTE DR ICSBEDFRENFENITE S, H EEBIL5H T
HHHAE T, BEBHITL 2IRT, BBETY 7Y 7RIC
B DFERE perithecium & RNRENZZAMT 5,

H EEDOES 1.5-35cm, T EHEZEH THRNDEKES 50-35
cm, EEIIZER A5 mm, BEDOBNMED 5 BHREARED S
5,

FERITINE F 12 13MEMFZ, 550-580X300-310 gm TH%
B|t, F2 ascus [FHEVVARIRT 400X5-6 um, 2 XA3F
sec-spore (& 1.5X1 um,

X 15

BADILBEN S REHDFARSEIC\VN 2 S 2L D LIA
ICRET LN CHD, BMEMRD 2 —F 7 I FE
EDEHEN D5,

ATIEE (BEHk C-Y49)

(=24

Cordyceps remosopulvinata Y. Kobayasi et D. Shimizu
FeEH - IR -#56

F&EEAA ¢ July, 30, 1981

[E3# B Hemiptera, 1z I %} Cicadidae D= IZETE L
ZH0T, BXrhstwItEe sy, 7773, 3
VIVEIREDRDH S,

FMBEEOT I ICHFETHALUDOFERAICIE, I
KETHESNL AV YL I ¥4 C kanzashiana, & X
INLE 2 44 C. polycephala hSE#gFEY L TAISNTW5S,

AR 1980 FNE, BABIILERFOREIZT, HE
NE—ANEBELE—RICE>TUOHTERRE SN ERETE

X 16

DFERTC, bEYVEIFTmBINT, REIWTE
BERHAN, SBEEOENNE , REMBDERERRED

(2TW5, ZXIRET B IR/ FRY T/ FOREM
MBEREORBICERL, BRAOEECAML TS vE S
GTDFEEITDUNONTFE TSI T\\5,

FRADHDEE 20~95cm (2744, K [F#1.0~20
mm, BE TSN LT, BITNEOEESZ=D< 5, K
IOEFPRICHEREL, & EICEEREITEREDOTNCE
T, MOBIIHERENKELTR, BWHMHDLEE TEL,

F 7% perithecium [$EFLE THIEM, BRIMIHEMT
%, K & & 750-925X275-300 um, F £ ascus M K &
35-5um, BEE DR 3-5um, 2:KILF sec-spore (& 3X1
um T, FEfHRICTIm BT S N5,

Ly, IWREEAMA 0 0ICERENA, BARBEL
HFREETL T2EMNICERRINS L) ICho, BED
5, BANFEE,

BEMETRAMTHAIBREICHAD) —DNE-OTW5B X,
AL TREICIHFRED SO TH L WEERE %D
%,

AIEE (Etk C-Y238)

AAHTSL>FADVYT S
Torrubiella superficialis Y. Kobayasi et D. Shimizu
FAH IR - =
FEFAH : Aug, 21,1978

LR AEIRED ~F, LAY, FV 7Y FREDRKRIC
BET 2Hh1H7 L% (Coccidae) DAKHRICEET S/
LI TRETH S,

NABZLOEBELEICERE, EBLSHEROH S
Ay -« 4 TO—NOFER Perithecium 2 ARENICFE S

X 17
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%o
A ITEFHDEN S FEEZD(SHT, MLETTS
B Torrubiella & W\, T8 Fhost D FE £ ICHE A& K
Mycelium T2k, % DL2EICERE, FERZER, BES
5 (BE),

REE (/LYYTERE) (FEREMICKE C3DIZXE]
S5, \BEIR, BEK, &R, NFT RN, $HRY
REEDFREK (F/2) 22K 5HDHANLPEYTR
Cordyceps BY, 7 EXRHAH T LI 75 EDBIAFKREICERE,
FE®RE DD MNLEI T Torrubiella®y, LT, 33N
I57, JAFIADNIYTO LD ITFEE stroma 738 H
W), BEORFHEILLHITHHR NI T )T Podonectria
Bl 3TEHAICHTEEI NS,

FERISHBAERTE OBRER T, K& = 500-600X
100-250 gm, OEBIEKR <R\, FEIF ascospore 4-6
um, 2 RF sec-spore [d 5-5X15 um T, ZEA(IHBLS
BN LERZRYRL TS,

1978 £ 8 B, ILER(FHEHEIL (1,365m) OEED S L)
BFLBAOTYZ 7Y FORETICER L, HF, ¥ 2
I8 LOEEE S RIS LTz, SRR, ZZTIdERER
PEINZT20, WA HTT7LFAOY T TOFERILER
FIN TV,

ALHE (Etk C-Y150)

HAHI LI TH4

Cordyceps coccidiicola Y. Kobayasi et D. Shimizu
FeEHL  LUTZIR - 24

BEFBH : Aug, 24, 1975

[E# B Homoptera, 711 77~ L > % Coccidae D B =
DB, FETH/LVIYTRERET, AKRDH 5 LB
EODNANT LY THABEICTFERZRESE S,

KEINA N T LNTFET HELEE L UIHREERN L
TEEETC, 1969 4, IWERNIAENREICTHH CTRHENT
Bk, N)AYHhAHTZL>%% Cordyceps sp., ¥+ 7+
HA 7L %7% C yahagiana Y. Kobayasi et D. Shimizu,
AVFETHAHAZ L% Torrubiella iriomoteana Y.
Kobayasi et Shimizu W EDAA AT LB EIZETET HHE
BENHAEANTER SN TS,

MNEWKERDOHFER TEENDE VRS, RBEDY =
TYX, AFAAF, FF/F, TVT IO A OEEIC
BELREET S,

FREKITEE 3~6mm, 3I~10 K% HEE, ARTHE, L
AR BEDIERILED V), EIBIFAB, FHET, K
E07~15mmIC7 %, FEREILDKBEOFIEERT, F
ik perithecium DO ERILIKICEM S TS, FERKIIIN
2T, K& & 250-270X150-160 xm,

¥ £ ascus (3 130-150X85-10 um, T 22 ¥ ascospore

X 18

BEXE 41

[SHEE LVARIR T 75-95X3-85 um, 2 kfdFsec-spore ([
DELIRWN,

H ASFEE,

AILEE (BEtk CY-75)
GBER) MNEFEICHA BT L %% C. clavulata (Sch.) Ellis
PRLNTEY, FEERIIED ThE {EmS1-22mm, &
REIINFERD S VRRK, BISRVEREBEDOAL T, B
SNMIARTEE (SRR ZRICT 5, b7 XA, 3—Oy/N
P,

YXT I HhAHI LS
Cordyceps yahagiana Y. Kobayasi et D. Shimizu
FedEM IR - 24
BESFHAH : July, 15,1978
[E#8 B Homoptera, 7 777 L% Coccidae D ELE
KREDAA BT LVCFEST S/ LI TREC, TERAE
DIEIIL/N Y MRICEN YY), FiHE0 I F 2R perith-
ecium #REIELDNRHRTH B, A NTT7LVICEHE
THREFEEE L (RLERNDREIL 1969 &, LR/
AR EEICTHO (RESNTAA T T LY T C
coccidiicola Y. Kobayasi et D. Shimizu 2% V), fthiZ, /\1)
TE DA T L5 Cordyceps sp. HENH 5,
AEII[ERD / LI TET, BEOEVER, ml
DY =7 Y FOFBISERL TV, BIBEICL > TFER
AR EEADICHN L RATENDTFER CH S,
FEEDSE 45~55mm, TEEEDZE 08 mm, FEIEBDK
X 02~04mm, BIIREBET, MHEREOFEERET
KEEI TS, BEOFERIBICILHERD, KAEDFER
TREBCFHEESE S, 2RIIF sec-spore (L 6-7X3 um
ICHRER, AR RS,
H AR,
ATIHEE (Etk C-Y148)
GBARD) : BB I DWT : D SERERS 172K 7 sterile
DERFENDEHAFRIEENS VY (BT 1Y) RBAT,
FERDTERT 5 F TAIRICEEREET 554,
AREIFEREBDIADEZIZRA T Cordyceps yahagiana &
R INn,

19

NYBIHAHZ L Z 4 (TY-245)
Codyceps sp. (harigata-kaigaramushitake)
(FRREHFE)
FAEM . ITER - 24
FEFHAH : Aug, 21, 1978

ERLUY, VANFHAATLY YT 0N, 2
CERTE, N1 H T LR (Coccidae) MRKHRICEFEL, W
WMRRN DA, ~F, LAY, §=Z7YFORIZEE,
S[ERD /) LS TETH S,

[ 20



42 R & X

NAHTLDERIZI~EFXDEBERLHEDTE
R=PRET S,

FHEEIEE & 4~5mm, K& 05~10mm, REBEBE,
TAERICIERE 2B RKAEIC D V), FERR perithecium (ZF])
HIPER, BICEKAL TINEORER S, FEBT
130~180X2~3 um, 2XRPAFICHHL LV, WRITHBHEA
E, PR TR, fimicrmn o TllE DRl 5,

1978 &, IWEREIRY LD b F O T ICKFKIBEFED
FREE, tORUEENOERLL, WHXIEOM, ZHES
TN TREE Nz, BOTHICHKE,

ATEE (Etk C-Y149)

TIITXRLIGT
Cordyceps tricentri Yasuda
(FE% : WEARE)
FAH IR -2H
BEFFH : July, 28,1978

[[¥d B Homoptera, 777 7 F L %} Cercopidae M 2
BICEPE, FETHHMERD / LYY TEBET, THEHR
RISIBENS TV 7 FLMERL DFEL, I IAFRDF
EAREH FERICIR T,

AEIFEVFTTV7FRICHETHMPEDOEET, —
MRIZT > (B), RAFREDEZ BN, AT DRZE
BIRHICRET S,

o EIBOFRIKILENL, 5~15cm, BEET, 1EfICAE
DEEMIE, if:ti%ﬁfﬁﬁi@%?@ﬁﬁ%ﬁé K& & 6-10X1
mm, JEimldR ), FERK perithecium O OHFERAFLEEIR IS
Zee L, =M@ dz*ﬁ@“%o

WIEHRIROMHEL, KL 035-05mm, FET, 258
ICARBEBTH A,

FERIIRTIBE RUVWMOMME, 700-800X50-200
um T, T2 ascus (F350X7 um, FEBEILDOIE6-7 um,
5 &($5-63um, 2:KfaF sec- spore (£ 9-10X1.2-15 um
DREIT, EIFEFZICHZL TZhITRET 5,

BAE, 878, FEICHMmT 5,

ALEE (BEtk C-Y2)

X 21

AN A
Cordyceps sp.
(FLRECIFTE)
FEM LITER-2H
HEFHFH : Aug, 18, 1977
[ E Homoptera, IAYZ U ARIODF7a3H>
7> 7 Rhotala nawai Matsumura ORKEICEFEL 12/ Ly
STRECHS, BRUOTS, 2F7, I XF+7, 77
LI, NF/F, AYT, AFORL BLERMEO L
EBEICTRR SN,

% 22

AESHERDRREEE T, BETHSHEHROMIBL
DEREL, HELODFRENDST S (L 60m, ASHELDOMIER
T, CREVBHANL, REREBETHO, MOEHIL
ME, K& 08-1mm, EFIMITHERLEE), 7K
IZTRB DT ER perithecium 2 FE S5,

FERIIEE, I 300-350X225-250 ym, FEEFIL
130X1-15 um TH > 7=,

HITEO TH, HAFFE,
GBRE) : BETCHAH AN T 7V DITEITRIGERECEST
LHERERT, AEOFEEMIIATLICLSRERLOBERMEIR 3L
ICEBARENIIZEIN, 40IHORRIERLERIN TV
LY,

JaNTdHy 23
Podonectrioides cicadellidicola Y. Kobayasi et D. Shimizu
(BARHE)

FeEH - IR - fRE L

BEFAH : Jul, 23,1975

[F3%# B Homoptera, = /NI %l Deltocephalidas B &
DI IFIMCBERIOYRICEHET 5,

BRFEEOFE (IMAER, HARER, ENEFET
HRHEDEFEICEIOTELY, AINTITIFRED,
LRI O ILER OFEDOERIZE & TV EFORE TREE
L, BET S,

FEEERLD, LAEIZIIH ENSEOREBILIEIC
AR KBERDTESY 1~3 @2 HT,

HELR, BEE stroma DXRENICRBEDOTFTER T £ILS
IZ, ARENICIRET 5, FZER% perithecium (FBRHEZ T370-
400X 220-280 um, F£ ascus (& 150-180X10-15 um, 2K
Fa¥ sec-spore 35-48X4-5 um TERHEE, 8~12 BN
BENH 5,

ANLHEE (BEtk C-Y62)

1977 &, WILEMKPE MR ELRBE—HIROT
T, AINBE (B C-Y62) OFREAKOTY /—IL
HHEZIZDOWT, ¥ AD Ehrlich solid tumor (233 % 1
eSS AT L T2,

Tumor ratio T/CXI00(%) (% 25 mg/kg/dayXx5 T 83,
50 mg/kg/dayX5 TlL64 T 36% IC& &F o7z,

1978 F 4 B, BAESS, MILASICTY7AFIaNT
7 OIESE  FEITREK LT,



XHREE

BFEE  EWEH

HALLGH

Cordyceps nutans Pat.
(FE% : BREE)
Fth IR -5
BREFAH : Aug, 15, 2003

FE3WHH Heteroptra, 11 X s> %l Pentatomidae DAY H I
BETSH/LYITRE (FXHREERE) OTERT, A
L DIERIERDN S S S HFE, (FREIR) OFEREEZRE
SELDHIFHTH 5,

KEIETF 7 F 7 kA XL Dinorhynchus  dybowskyi
Jakoviev DX HRICESL, FBICES LOI-HHHMANLTE
RELEEN—TETH 5,

N ALY DR 8~22mm, i IO F =K IZE—1IN
£, AEIIREE73cm 215, RIZER, #OMEH5HE
JRT, K& 04-08mm, BEEBICEHCH KB EDIERILE
DK %, BRIBOKE S 4-7X1-2mm, MHAE T, HHiE
TEOD PR, AT S B Q) EEIHI IR,

FERR perithecium [FREBAE THRESEIRFRE IShLIR ICBA
1%, REiRE CEEBIZ/EH L, K& 530-1,000X300-
570 um, F 2 ascus [$HHE L AR T 330-460X7-8 um,
FEDOBEILILES5-6um, 2:KILF sec-spore (£ 6.5-10X
14-16 um,

FRURADLER, HEMORIBMSEICHRET S, B
X, —a1—FZ7, BFEMIIHMT S,

AIHEE (BEtk C-Y1)

[X] 24

HALSEH
Isaria sp, (H4REFEY)
(BeREEHE)
FeaH  IFEIR - 223
BEEBH : Jun, 29, 1992
£ # B Heteroptera D 7 7 7 F 7+ 71 X Ls 3 Dinor-
hynchus dybowskyi Jakovlev MR IZEE T DR FHY
D/ Ly TE TEEDERE 8~22 mm, #1 EEBOFRMAED
B3I Ncem il b, BEOBERICIIRTE2EONERT
IZE DA ERR ) RT A ) T saria BIOREFH A L TL
%o

N X L% 4 Cordyceps nutans Pat. hEZL (IHEREE
Wb, XHREEY (IXFIESNTHELIN TS,

DA LVIZEET S BRTFER T FER perithecium =H
T2ty TR Cordyceps BINDF ZERAF ascospore T
HARER)BETON—MTH ), ERIIIHTETEL
, /LYY TREBEOEARABrINTWS, AREOL IR
DERFOAR2BIBARFRTIIZ L,

%] 25

BEEE 43

AT DM, DALVICHETHATLROEBICILE
E LR T T Hirsutella, XA FI)L~XZ Stilbella 1s & H¥H V),
TYTFAALY G TISHIBEDATRLITH S, £IAEIC
DWW 2 REFEH paecilomyces (DERTFR) ThHhs X
WORbH 5,

FBOFERILIIINFE, BELELEE, AXLY
HEDOEN SFAE L, BEOERIIIRBEMAN, WMITE
MIIREBRE T, EHIIKEBTRRPRWNEIBADN L),
PPRE HIHERE TH S,

N TIIHAML C BINIEW M CTRE I NS BRE
HRTIE, ZEEHROEDMECIER CHSE, 721330
VEZ I LTWABHENE L, AITHRMPHEESRE 2o
%, 2004 &, JLBERFEFEOELARLRESIE, 30%
BERIEKERITRL TRE, DXL ITONTIEEICRIIL
TW5, EHL (IBEUKTRAE, ZELTHILRET
BRI T TAIEEICH#L, RIS,

AIEE (Btk C-Y1)

1970 F, REREDATEBICO (RATLERTNER
TElIH A L% C nutans Pat. Tho1z,

TEFLHALS I (ZHFE)
Cordyceps pentatomi Koval
FeEM IR - 24
REFAH : Sept, 23, 1997

BEWHEE (A ALHEE) Heteroptera D5 X LS DR
ICBET S/ LVYTHET, O T OEEFEIN—ILIC
£oT19644F, BB INL ) ERESN, B X LTH
Pentatomidae M4 % & > T Cordyceps pentatomi Koval &
mEINn,

ENLABID 1958 5, AAREEF DR, IWMEHELIC
SO TEHER L/ BE, BT 7T HNETRUMDERE VO
w1z,

A LE NIRRT T A L ORERERID S FEENREE
L, BEM, #MENTHS, WIFAERK, PCOEVEEA
HTaE 4~45cm, REIIRXS LD BB EZET 5,
B L ITROTEEN AT BB ORI RIS DT 5,

FERIIIBE, JFHIE 700-80X230-280 pm, 2 RETF (L
3-6X1um CThH5,

1997 #D 8 B, WIREOEFILRICTIFIELIER SN
BERIFAPBEORR o, B, BMOKESMERR
BAIZH S\ IE T DRAMRNICTRIEETRICLY
RUOHEN, R 40 FiRY OF&E o T,

BEDI EA LV AX LS Z T I SREOERIGHED S R4
L, FEEDSE 1.0~22cm, IDOAE 0.08~0.2 cm, &L
BN, BEERIIIBHTH2AOEIHICEL 5, WOEIXHEE
B, BRIWOBIIRFETE, FERIIRAL TR, FI1EE
BIZEDY, RRICEMT 5, FHIP, K& &(3380-

] 26



44 X #& &8 X

780X180~280 um, FEMTF TMEVRIRT, BENSH
BT 2RET 2-5X08-16 um & 10 %, MEM TIHED
FEAES LWERBBEOREIET,

AIEE (B C-Y238)

BAEE : BiHE

JREXY XIS

Cordyceps takaomontana Yakushiji et Kumazawa
FEH IR - 3R

REFEFH : Aug, 1, 1999

AR Lepidoptera M4 & TS, 74 X D4hd TR
L THEHRZRYRTERAFED/ LY TRE (=XAE
BEH) O—&ETH5,

MM ERE TP OB EDHRITEEL, FEL THAE
DB ZREBEICLAASEET 5 )LY =Y 7R Cor-
dyceps BANB L WEHRBFENDTER (/1) THb,

FUDTERICRISKBEM 12U+ F 577 C militaris
DB, FEOIMEEBDTFEMRICERNTH S F 7 IIBE
DEEPHIRIRENE (, HENIZIIZRAL TH S,

FERE (F/0) IEHLAOHHEBE, EETHHYT
TEORESL>TUFEI0BICRNTFEREFRESI TS, T
EMRIEAEER, &3 1-4cm, MOKE = 07-25cmX05-
25mm, I272%, ESNAVAET, [FLORER, BITHK
BB L L5, MOEHICKE S 2-20X15-35 mm DFEE
EDLY, FREICITFIBEDFEMR perithecium & RLsk
IZBIT S,

FER LK Z T 500-570X230-300 gm, FZ ascus D
KX 35-45um, FEBEIBO K & & 25-42X35-45um
12705, 2 RE3F sec-spore (£ 3.8-7X08-1um, 7, 7K
239 % L IREE TTEMTF ascospore NN FERR D FEimH
SGPRICIES, RET %,

H A,

AIHEE (Btk C-Y3)

X 27

ASHYT G5 (AFHN)Z4)
Cordyceps cochlidiicola Y. Kobayasi et D. Shimizu
FeEM IR - 25
FREFHB : Jun, 22,1979
B E Lepidoptera DD ER WG (1 7 H) HhSORET
5/ LVTE (FXHEER) BEO—FERTH 5.
CETIIBEDMRICHREET B, FERETHNNY STRT
1~3AK%ZHEL, AR TRIBIIREICHEY), oS
E45~7Tcem 3%, WMITKBEE, DLITKKBEICH
05, RE1mm, REISENES S HBFEBBL ) G5,
FERAED LB (FRICREAE TREDL O FER perith-

[X] 28

ecium MNRRANCAMI L THRET 5,

TERIIHBBETIBOIE, K& 425-480X270-320
um, T2 ascus DA S 6um, BEES cap DE35-4um, 2
KRBT sec-spore [$ 8-9X1-1.5 um 1215,

(GBED) : ERLUF), AEDOMEBIIOWTIEFT T/ IND %
T, ATHAYTET, AZAN)ET, Y TIN)GTR
ETER DEIENF X 51T,

XBEBEEEMEOENEE, I\WMEHEFLIIINE—
ICFEHBENECIRIEL, AEEA THICHEELTWSHDT
WMRMDZHEBREFL TIE( ZHY 75/ 7reams L TH8EL
TW5, FRIGEBLTFRITICL ADEEFLERITIULR ST
W G BIERED—FE T H 5,

H AR,

AIEZE (BEtk C-Y50)

A /¥
Cordyceps chichibuensis Y. Kobayasi et D. Shimizu.
FEHR  FRE - +F1H
BHEFEHH : Aug, 28, 1988
539 8 Lepidoptera @ 3+ F 7k 04 Notodo-Ntidae D%
IZFEAE, TEE (F/0) (FEBEROAERTE—H 26
FESEL, MITMHERNE TORE, ELOBIIBER,
BB FESRES stroma (IR VWVEE TR E DIE (R TH
%, M EEDE S 2-4cm, FEEREDKRE S 6X30mm, *
EICAFRANCFRER DO FER perithecium ZEIES B 5,
FEBROBILIIKEER TERE, LA TARE S 400X
230-260 um, F= ascus DK S 55 um, BEZ cap DK &
SE3um, 2:RBAF sec-spore [FIEAFE T/h & {15-2X

X 29

1.5 um,

BPNR, 7ML CEBNSILOEERMNS ICRET
%o

H AR,

ATHE (B C-Y59)

ARTFAFN) 5
Codyceps sp. nov.
(FRAREH)

FAEH LR - 24
HEEHA : Aug, 12,1978

KE DB E Lepidoptera D% (1 ELY) ITHFET
%/ L 77 Cordyceps T, HATHRLBERLETEMAES
DA LBRAFTEDTER CHAH, TERKIIN) ZTRT,
& 18~19cmiZH 5,

OB ICHETAERBFEROFICE, Za—>—7F
YR TERENIAA T FaU YT Cordyceps rober-
tsii (HooK.) GRAY (1858) % !), FEMADEKEE 10~ 38
cm 25,
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XHEER

MM ELIICEHET 52— FERLAICIL, FEREN
BEERD MM ELY YT, IPVATBLYITREN D
0, R&x,  BEW, HiKEr2 (BET S,

A ELSDIES, HEL ) BELHIEDH 5 TRETFE
385, HHERTEEOTL, RADRBEICER SN
WO THLREBREFEDTFERC, FRERAFEOEMREBICIZS =
TIYFE, bF/F, YT, XYYE, AF XS F,
JXF, A+ Z, A>T, TTTILI, KTIERF, K~
v/F, IXFT, TIHPEBLTIWS, ELICHRDE
NHpt), BEEL)KRADE > TS,

fEE host CHBHPBROKRETZ(E7em I b, FRAE
N &R RRRANTIRN, FEEBOFERL perthecium
BE, BAE, EBE, NINOFEDOL D ITBHYT 5.
RANDES18om, MDA S 2~23 mm TALIREEL,
/BT, REIIBESHTHS,

BAYE, 2FIBRFER.

ATIHEE (B C-Y78)

GBED) : AEIIFaKRiHEK BERMRORI THHHE
TKRHERR ¥ RFITEET KD, SEICZ DM TI DREORIES
L, BEET D, KBIKESTREN D S,

BIE, ZOMICTIFBEDRERZHARTL LA S ILUHIC
TIBATWSY, IUMROILEAES, BABE I
ftLTLE>T,

BEIE=EMROFI 2 HD A,

e T T

HY ¥4 O V7545

Cordyceps tuberculata (Leb.) Mair.f. sp
FaEH LR - 23

BEAH : Aug, 3, 1980

5 B Lepidoptera, R X X A%} Sphingidal M D A% =
h, T/ /NF 3T E Papilionidae DD AL R ICEFAE L TH
Rae2K B/ LYY TR (FXREER) DERFERT
H5, BREDORRICTFET S FERICIIMBICAVYE Y+
SIVTEY, TAAQRAIA R, 2aXI/HV R
DETRENRMSNTHY, FREG/N) §7BCRERA
—TH 5, AREDLH IO TR TFRAELIRICE &
F > TFERR perithecium ZARRENTTER T DT LY,

bF/F, TS, SXFT, UL, R/ FRE
LEROEmMCRERICHEL TRRINA[ELDOFERT
H5, BERFICAREOTERZRESI TS,

FRIKIEHE, DT B, SEiHICFEE stroma #TEA L,
ELW Oy IO-—OREETFERZEES TS, TR
HENEE 1-6 mm, & 0.4-1 mm,

ARRBDFRINITIHmN L AN, FERETER I TEL,

AEORELRE, 2M@AEBIERIEER SN TR W HFF
L CIFERRIENL TR,

[ 31

BRIER 45

HYRNFHI VT (RXAHS )
Cordyceps tuberculata (Leb.)
Y. Kobayasi

FedEM  IUIZIR - 24
SFEEEAA : Aug, 3, 1980

#E Lepidoptera, T2 XX X 7%} Sphingidal D
BREICEEL, FNUIATRT/N\OBRBRICRET S,

RBICHET S/ LI TBEOTEREICIL, NF¥
T, NIV RS, TI)YT, DALY, v~ ¥
TREDHSNT WS, /L %4 Cordyceps B DEZED
FICIIRRICLFETHFERED D, 50 CHEHUE DR H
IZEET 5D DN ERIIZZLY,

FRAIIAER, TREOKRSFHER F 2 $EBERT,
BHERESL PeHNCVRE §5&E3~10mm TH5, H
(RIS, HEL ) 1~20 WICKU, #EET S,

FEREDFERR perithecium [FE ICFRED RIS £
BRICEEE Y, CEIIIHREBIRELICHLFIISICRET
%, BEBTINE £ /2I3EAE, EBLEGBZET 5, £
AT BHELEBEICED S, K& I (F460-560X200-250
um, VT &R

F2Ef3F ascospore (TR VWHRIKT, FEEHOEI
5X5um, BHETE, BENSHHEL T 2K Fsec-spore
E 1) R AREPRIC RS 5,

2RIBF DA E &1F 35-85X1-12 um Td 5,

SUETIT, [UhOEBEISEWHADOEIAR E, E, IO

RoT, BREEOEmICENCSEET S,

X 32

Maire f. moelleri (Henn.)

1941 FICKER, i, HROICHMITE N, FRER
HAlZ 6 BRN5 9 BRITISY,

ANIHE (BEtk C-Y77)
FAOYFF55 (RR) X 33

Cordyceps takaomontana f. sp.
FeE LR - B
REFAH : Aug, 27,1978

#E Lepidoptera MR HRICEZE L, RADMERBAK
DERBIZLTHREZ DS /LYY TR (=XBREHEE)
DREHAFTFERE CHASH, FREW, VAFHFF54 Cor-
dyceps takaomontana ¥ L CRIE LEARE Lz, LAL
A—IVEROFER, REsnianl z#bﬁﬁmwm*i
FERCCHD EREL T,

BUOHBE RRFERICIAXRAEL > Y 7 Cor-
dyceps sulfurea Y. Kobayasi et D. Shimizu 2% %, #E5=88
stroma DIFRME IC (FEEBE B DIRE T % TR perithecium
OOFES =M TS, FLMIAERRK HEBEBTZD
nLtns,

AEDHZE, FERIIFIEE THEELOGIIAIC R
PEPH LB EBE TRIE CHET 5,



46 R & X

ERIFT1TEAROAT2EEKENER SNV E FEHAIR
BETH o1,
AIEE (Btk C-Y244)

s&oovr¥ss
Cordyceps militaris f. sp.
FeLEH IR - FIRAS A
REFHH : Sept, 15,1980

#E Lepidoptera MO H, WHICHET 5 T2
B/ LY TEE (FXHEERHE) €, BERWMBLOT
DEDEAHRITE THALDT, ZOLH ITwmBINT,

R HINEL <, FirsBILFE TRET HIEHE
BRI+ %4 C militaris (L. Fr) Fr. [ FRAN AL
IZHRKLBB T, JRAFYFF54 C takaomontana Yakusiji
et Kumazawa D& bt EEOFEMKRITRER, EATS
CEEB YIS,

1949 FITB—R 7 7 ADWHMICIHEE T A O ¥ 577
IR REBBEROERUNSEREINTWA I ENLXAREE
BEMRORY}, BKAKHEKICL > TERASN TS,

AREZLFEEF RN A DOILBRICHSZ E LTRSS T\ S
SHRRED T FOREMIITRREINTZ, TFHF5572LT
[IB2DMIEICH-HFLVWBEMORRABFETFER CH
%

KINZDDFEE, & 350m & 27 cm, FEIRDIEED
IEHNBEORLEHEL WEEBT, KREIME4mm, ZOI
SFFEE, Y FFI T ENTPREVVRETH S, T
£ 7% perithcium (X F 1B £ D B2 T, 450-670X230-370
um, FE ascus 400-420X3-4 um, 2 KiAF sec-spore (&
2-35X1 xm,

X 34

AYTAERLIN) &4
Cordyceps crinalis Ellis ex Lloyd
FE LR - 24
BEFEBH : Aug, 10,1988

M E Lepidoptera MIRXCIEDL R IZTET 2 BREFE
BT, AXEILIXFZ, TAYT, Y773, bF/F,
AARXSF, THIREDLEBMAORBLCFER SN
ERD /LI TETH S,

F121 7 HE Heterogeneidae DI DS ICESE T S ELE
T, EFREIZA T Y T 54 C. cochlidiicola Y. Kobayasi
et D.Shimizu n’® ), 1 ZHAROBEOMENGEN S FRIEK %
FHEI T HETAE L ZENICIEY 5,

FERERIZEH S 7B, B—, FEBAERADOER, &
B, BEHrSREI TS, WOLFIPICIFE)EHEC LD IS
fEEEED ), BRERDFER perithecium = RRANTHE
L5,

FEEDSEE 5~8cm, A& 0.3~1mm, AEIET, #

X 35

[RGB DENMED 5P HMMEVEE, TRAIC/EHT 5,

FERILIEZ T, K& X 300-330X225-250 um, BE15
B, EIHlEFMEETHSH, TEIREEL ascus DRIF 4 um, 2
KPAF sec-spore (X 4-5X1 um T, #HRVEMEROEATE
THs,

TXYVA, T7Y)AH, BRIZHH,

AIHE (BEtk C-Y121)
GBRD) . AEOH—DOREM TH 1= 7 H ks (BRBEWN)
NFyTRICE) HEN, Lk, BRODERERIIRS Z &
<, AEOFERIEHFES N TV,

YF¥57

Cordyceps militaris (Vuill) Fr.
(fhE% : #HRE)

FedEH IR - 24
BHEFFH : July, 28,1977

A H Lepidoptera DR CHRDUE, SHICHET S/ L
CETRET, FEEISEER X IFBERTHERC
FETSH, BEEIIEAEE, KEABET, £HHNVKHE, A
IETRETH EHDS S 1.3~65 cm EEISHEERDFER
perithecium ZTZRE L, FEimA RIsR I < BT 5,

¥ 28 7% [ 0P 450-670X230-370 um, 2K 1 F sec-
spore 2-35X1 um [£%2 filf 4K T, F £ ascus 400-420X3-
4um ICNET 5,

FERII T8 AOENREIAT, BEIIT T DEZET
7T A > v FRI1 Desmeocraera punctatella MOTS-
CHULSKY MIBIZSEL -5 D TH 5,

1951 &, JE, 77X J—KZ¥E Cunningham &,
TFETHSEDTFILEY T H 5 B Cordycepin % B g
L, HER, HBEICHROHS I xFHEEL TW5S,

1983 F, F 22 HAEFRFILXEH KRS EFERK
SPWEE) (Y HF¥57, 7Y HF5508EB COHE
BRI DOWT] L TRKRLT,

TCHRIAL RFEFEL - AEEFNEE, FILERKRFE2
FEITIORT - LA REE—ZIE, A)IERBEIE S & HRIFR
(1982),

ANIEE (B C-YT)
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RAADEANY G (v M) LS T)
Bdh7z L (B4 37 [3RE)

Cordyceps miniatoperitheciata Y. Kobayasi et D. Shimizu
Fea LR - BAlL
REFAH : July, 5,1981

% ¥ B Lepidoptera, >+ 27 7 & Geometridae O #
(w7 ) LY) OHRITEREL THAZERYRL TW S
BHFEE CH S,

FRIKENY) 8, B—h2KRZHHRDIRER L V) BaE



XHREE

SH5, EMNOFE 2-3cm, WD AS 05-0.7 mm T
EIXE, COEVEIMES LAY, LindME), 200
Lins,

FRED EFIICIEARE), FIESICRERDOTFER
perithecium =TT 5, FERIIINE, KEIREH HIRIK
BBEICIDS,

7, S XFT, TS,
wICFEET S,

BAVREEE,

AIHEE (Etk C-Y66)

IR/ FI3E DL FERIM

bIFavhy (FER: £HEER)
Cordyceps sinensis (Berk.) Sacc.
F4M: PE HERE - U8
BEFEBH : May, 13, 1998

# B Lepidoptera M¥hH (1 EL ) ITREEL, B
DI EREICZL TREYT %/ L > % Cordyceps T,
RUEANLRERFENDTER CH 5, ifl ITFERTEM
Ascomycetina, % & #8 Pyrenomycetes, & A& & &
Clavicipitaceae ICB ¢ 5 BHHFEDTFEEN—TE &\ H 2
N AN

Bk, FERICSVWTXRER L W) IV E ) AR He-
pialidae ¢ Hepialus armoricanus Ober. $hHIZEH4L, F
ER (FE) stroma =R L 7125 DT ZIENRT 5,

XHEREFWUIIE, EEE 5684 HEE Tk,
FNN=)b, T=FrREe~vvIIUR, &5 3000~5000
MEOBUFICERT S ITVE) HOYHRICTFELLDHD
T, MHBRORWERICRET S,

KEEEDHSH ABTANSEBTAHIZ) FTRAD
IHICTREL, TEAXVVEE L TRETERL, EAE
rLTHHBIcHENS, 6 BICAS AL, (< SHUREE
ERNEXBREEOHRHY L TOBRMEEZKD .

—MZaVE) AROYRIIFHIARET, 7HF, IXF,
FURBEEERNR, BAROPTEETL2ONHFRTH D, &
BOLY ICHAICERTSHRIETVE) AW IZFNnE
IHEENNH B EWNIREDH D,

FRIKSHBDOEERL VB L TE—IZREL, PPME
VWAE THEEBENSEBEANC D YIEBRRE 1S, KES
I$4-7cmX3-4mm (Z4 %, MOEREIE3-4umDKES
DHEATEDINS, EHOERIBIIFAER TREICIIAFAL
TRAETI DT ZE7% perithecium HES L BT 5,

FERITINZ, K& X 400-430X200-290 pm CTFEM@E (F
BV BIZE LIS, FE ascus [£ 220-280X11.5-13 um,
T 2-4 D F 2 F ascospore & &, K& & 215-265X
4-5um, FERFIIZHOBREZ S DN 2 RIEFsec-
spore I[ZAH L IR\,

FE, FRY L, EVIVEE, BARICIEIRE AL

x| 38

BEXE 47

AN

ANTLE (BEtk C-Y222)

BE (K38) [FFERBOTRIFY VOMEE BHn
LEEDHLEE X HIZRBIT BN,
GBRD) : XRBEOEELMERITE , GFEIFILITAH
1000 4F, B&DEFARICHY), SHE CEASINTE I, BARF
1726 4, TN Reaumur, ICL > T/NYRSETHFT I —I(C
BhrEn, 1727 F, MHTREMHIC> FEXREEE LY
F X4/ Clavaria militaris £ £ H 123 —0O v /NZH 253N
7=

HAICIZ1728 F, REOEROME, FLEICLDXR
BEEZRBICHIHLTWS, 17685, ERELILERE2
FBREICHO TEKREEDTELNDE TS, 1775 F Thun-
berg »*3k B, BHAMITAL (1788-1795) DHICKLXHREED
SEEEDE TS, 1826 4 Siebold (IIIFERE E, TR
ICTERHEEZREL TW5, 1843 & Beakeley (37186 T
L FRREEIIFE Sphaeria sinensis Berk. 52 %,
CEZHZDWT) : B3k, PEICEVWTIEARERS, #ER
HHE L TSHEImASNTE R, SHICEPRHICEWTE
BASCLREOEYNTMEN, ES, BERBLLTO
5%, BZOIIH, WEOEFE, BIIEOREICHAWNS
Nz, B2z ITATIET~AVHhEORERIY L THRAV
SNtziZh, FEOIERIBY L TEICERERIBICERIN
1o

ARSI DRGED Y LIZXREEDA—7TRIRIE M) 2
7, FrETEEHITHREZARBHEO—DE INT WS,

JEMRD L ZHERTH S pachyman (81-3 glucan), X7
O K& D ergostrol, MIRME ~ ') 7 )L~ > B eburicoic
acid W ENPEES N TV S

MFrHLERLL YT
Cordyceps martialis Spegazzini
FeLE IR - BT
BFEVERH : Aug, 27,1978
A8 Lepidoptera, $HO%HHRICEFEL, MEECXEIE, O
LN TFEEK (F/0) 2RESIES,
BARDEBRE W) NED, BEITULOTENTREEL,
MEDHRFICEEAHE LI ZEORBOEMEEL, BHOM
B, AR ERBERE L TER BREICELEAREELT
FEERZRESE TS,
INSDOERFEHEIIEWICTET 2AMBHESE (+
/) 8, BROMBE BmEEa =@ L, K
BRE LTRET 2HS5OEEEEERAZH > T\ 5,
AEISHEMD BREFERE T, #HEEIMOFEMRIIAFIELY
IZDPALIREIRD, ®EAK, && 3~7cm, E—H, &
S 2~-3EERESES, mESN, FHRANTHIKL T b
YHRKD, RAEOLDLOEOHAEFEEEZDL S, BRI

| 39
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REREN SRKE, MOESLIIHE V) EBEE T2AIERXR
NCWHHERE TH 5,

FER perithecium [IRBBETARBFRRLSINICEML, FL
OIEBBETRRHH (RHT 5,

FERIIMOLE >, 650-700X280-300 um FELF
ascospora 350X3-4 um, FEEP ascis DERIL 3 um, 2R
¥ sec-spore & 5-7X1 um,

ATHEE (BEHR C-Y16)

o BA, fEk, o> 7aEMN, 7~9 BtE, THMK
DIREMM EICRET 5,

NN LIN) ST
Cordyceps sp.

(B REHE)

FedEH IR - 24
HEEFHAH : Aug, 16,1978

3 E Lepidoptera M/NS WMRO S ICFRET S RL i
REBEO/ LS 7TEE (XHEERE) ¢, FERTTCH
&) RT )Lty 7R Cordyceps IDEREHFERE T
HBH, MWTEET, v () ORODVICZHENRDED
BICERT MO RICERFEL LB LVWBHFER CH
%

M FESDFERRISHETL T, BE—DFENIIRET 25HBE
NH5, 5 3~8cm, AS(L08~1mm, BILREEBET
SIS BBHERDOCENK L DFEETH S, FTEBLF
EDAEEIRAEBLDFER perithecium & F (L5 ICFES
¥, EiRIEME 5, FEROFELINVE, RER, AED
FEKIEZ ) F) X crinalis FFEORBM LGN § 7BI% 2
T5,

FEEHRDAKE I [F 420-480X270-320 um, 2 K idFsec-
spore (& 7-8X1-15 xgm,

AEILRIEREOIDE S, MAIEHRE EICTHE, B
DI NF/F, HYZ, SXFTZ, R"A/F, BT
IS, AIVHIT,

H A,

AIHEE (BEHk C-Y39)

(GBEC) : TPty 7 AEY Cordyceps type DFERIEDFHE
ICISEBER AR LT, ZVRE, I IAFE, N v
AYRY, NR /IR, JEFLEL, N STRIRE NS
5N5, BHATHLEEABDYHRICRLLFEET HXREERE
HOFEREICEIN) FT7REZ L, AYTAELIN) ST
C. crinalis Ells ex Lloyd (&, /\!) & /7 BYDEARING 73T SRAKD
FREX LT !)F )X Crinalis Bl & Wb,

[%] 40

NFALELY Y (IRFF)
Isaria martialis f. sp.
FAth (IR - FT
BEFBH : Oct, 22, 2001

J LG RBEOF THIAE Lepidoptera O 4 X2 U,
REBICHETHREEIIRLECRAEINTWS, (AFRNLE
HEAFICY S 54 C militaris, FTHAELSY Y C.
martialis, 7 AXFFF% % C. takamontana, OB RT
[ERAX X574 C. tuberculosum B¥& V), TN TER
F ascospore #ZEHIZHREA L TRHRICERL, HAE®RY)
R OILPty TR Cordyceps BIN BERFLERE TH 5,

UKL THOERT conidium 2D V), BHICRERS
TTHAZRVIEL TWATRE2EORAFTERENH S,
TFYTOARZLB IS Y FF 54 [ farinosa TH 1),
TVAFHFFITORELBIINFYFFE | japonica
THHEINT WS,

BHFEREZORY, IWMEHEBLIIDETRANERE
L, ¥ %~ Synnema 2&E5REIZHEDHREI TH % /31
O~ A X Paeciomyces ¥ KEHIIZEML ), TNH5DR
SEeBAE AT Isaria BITH B L TRBIL T\ 5,

KA SV HAELY YT DARREFRTHONR TH S A
EFELVICTFEL, ALBIEDARL2E THL/N\STHIF5
T ETERERIICHEIE Y B,

AEDDERF = AMIETHRET 5 LK T, R&E&&
BRE2-25um, BOT/NhEW, NFHYFFST7IIREH
o, FIES8IRE T32-5X15-2um K&, MOEH
IEKBETHS, REIIRTARERBE T/ N\ FF57D
FEREC (IR, FRERZ2NICHERFED Y FFo7IC
IEVDODEFHTH 5,

T DFREMORICVERIDRANELY), §=T7YF,
NF/F, SXTZ, AXFHA/FRENEET T 5L IER
MERNOEESICTRERT 5,

AILHEE (BEtk C-Y22)

X 41

NFYFFS T

Isaria japonica Yasuda
FeaE LR - 25
HEFFH : Jun, 29,1992

A8 Lepidoptera DI DR, WICHET S/ LY
THET, AE2tRONERT THRZEYRTAY)T
(Isaria) BIDERRBFERETH 5,

M EEDOFEMRITI~201E, REANSEEL, B,
RUFIR, FEY Y TRICHRTEIINT S, EEBIE
BRIZE S 2, BBIROZSEDOHERF conidium Z& T
%

x| 42

FEAOWIEAEIRT, &IC@FTFRAREL TRKEE
5, i EEOEEH 5~40 mm, BEPROREE = (T



XHEER

B ERPRE 78> TZEHRICRENT 5,

DERTIIEAR, KEX15X27um T, IS FF%
/7 Isaria farinosa (Holm.) Fr. (ZERRT/hNE CBFDEAR
29 %,

FRERFHERAVER T 5 E DB 6~8 B mE T, 1
BOHEIZE TR, RESBITIIER, %I OLEBMKT
T, ANORNSBEA OB FEAE DOERMHh & 2
%, —RRICEILOMAMN, LthoKESBMKAOM E, B0
25 EEICEBERET S,

AIEE (B C-YI) v/AFE#MFER, [ japonica (B

R C-YI) BERIIAEBRRIEA, SLUVESEROES
C & %&in vivo DEMIEBR TIIAL, BAEFRE 123, 124
FRTRERKRLI,
GBEC) : / L 94 (Cordyceps) BOEMEIZ I FEMT
THAZMEAT 2 e tREDFERR Y, HERT THA
R RTATRMRBEODERTENH S, ORFND
ERDOATEMRIYC [saria 1B V), BEBEDORROM, #H
WMEDORREE, JF, I, WALY, AAATLY, T
TREILEET S, £-7F, BUBORRICHFET S
GibellulanN @ V), W EH CHEBE ORRICTET 5
Polycephalomyces, k>R, RAXXH, NI, T
B[EET S Hymenostibe H¥%H %, MiZE Hirsutella, Stilbella,
Cephalosporium, Synnematium 74 & DR RIZEFET 55
2HEARBOEENSN TS,

EXYFE545
Cordyceps purinosa Petch
(hE% : FHRE)
FEH  ILTER - 54
FEEB R ¢ Aug, 16,1978

M E Lepidoptera M/NE W&, HBOEWNY ViE (1
TH) ILRETLRAFTENDTER ChH S, TRIKIIIERE
BITHE— CEIC2@ULERET S, FTEARLIICHEER
stroma =2 < Y), TERIHTEDIEE host (CBEHET 5, F
EARDE S 1-2cm, ERIMISRIGER TG, F 736t
RHNIBES, REICITBRER, FIEFBRERDOTER
perithecium 22D 51, OFEEIFRARICEET 5, &
HEEROIE (LR, KE & 7-13mm, MIEAERTARE
2-3mm, L -8, EFITHE THREKICDLNS,

FERILFERE, OBIRIERY, 300-310X140-160 xm,
FEascus O THIE NAIRT, BEE cap DF2-25
um, 2 XEIF sec-spore [ FHAVFEMHR T 4-5X1 um, F2E
faF ascospore (I FEREN S LRI, RELS N REEN
SR T2REBTFERS,

HIERA XL DR L 5 ILERME ICRET 5,

a4, WHANYT, BRICHTWT 5,

ATHEE (BHk C-Y51)

X 43

BRIER 49
TTIRAXAT G 44
Cordyceps sp. nov.

(ERREHFE)

FedEM IR - LR
SFEEEAA : Aug, 20,1985

#E Lepidoptera, X X X /7%l Sphingidae MK R IZET
ELIZ/ LY YTBRBTERT, MMEIIKFRAD ENSBKED
ZWEBOELICRRINZLREHFEORAFTER TH
o

AR DORRICHFETHFERIIEUE LR Z L DRE
B HEEEBLTVWSERFTERE CHS, LHrLEEAE
CRYBRBICEFET HREANZCREIN TS, AV
THI /Y TE7, AVR)FAOQYTET, TAAOX
AABGTIRED D 5,

AFE(L 1985 ENE, IIERIFIEREIBOEMURICASLL
TREDILEB TREINIZEH DT, FRIENEOFTEDFEN,
S5TT/RAXAF YT eapd SNz,

fFEE - BEABR EHICIIMA L CROME, ELED

I3 HEHD 200 FE T BIME AL AN, BEE LK
AIFRRVRERICT EN, BEEWETTICIZBE SO NIINK
HOBEAEZATSITRNTWS, BERIZY =T YE, A
ShY, hyD, YOOIV, S XFZ, FF/F, ORY
JE, TFRENERL T\,

FEMIFEFR, B 18-19mm, K& 2.0-43 mm, TESB
DFERZLITPP KL 40-51 mm, FIRL> fOY - /A TO—
DT ZER% perithecium EBERIZBMT 5,

ANLHEE (E#k C-Y103) 7/ \FH5th{EA,

GBED) : 1985 LUK, KEr R RULBATEFNTVEH
KIEZE2HEORERIFEFIN TR, XDHTFER
FERFORESIRLETAREEE B> TV 5,

EE e 45
Polycephalomyces sp.
FeEH  dbiERE - BE
REFAH : Aug, 28,2003
£ ETWS #%HE Lepidoptera MhEIZRERL, ’n\iﬁ’@,

FTHRER)BET AV TEORRBFERE TH S, Z
ATV TEOARAZRLBMELBICENT Y SFS ’Tlsar/a
/'apon/'ca S Y+ F4 4 Isaria farinosa "XFxE S N5
, MICEIICHET S YTV IIRT S F 4 Isaria sinclairi,
;ﬁiﬁ'% Isaria atypicola 72 EDEFIS T WS,
$ﬁ71ﬁ797ux%éﬁﬁﬁ@¢TﬁﬁUﬁ7757
1 2 X8 Polycephalomyces DEZEICE L, #8E DihH
ICHETLOIERTH D,
FRIKIZ1~8ME, & 8~60mm, EIWTHAR (>3
W) ICTHRL, FEmISKRKER, IKROFEES conidioma
DL 5%, MOKEIZTFE, PR KKEBEZHVLELT



50 R & X

BT, PPEVAETHS, BMEITIXREICIIERT
conidium =21 %, SERFIIEHTE, K& x28-3X1
©m,

L, RESMERBEEOR E, BEICRET S,

AIEE (Bt C-Y44)

FEILTIIEABRTFIARRO I EFED I T/ ¥AY Y
%41 Polycephalomyces f.sp. n’d ), JEFETYIAY Y
BIFRAORENERSNI-DETFHTOHOZ X TEEIZIFE
FRS LTV,

IDUAELYY T (TY-262)
Cordyceps sp. Y. Kobayasi
FaE LR - PR
BEFBH : Sept, 29,1988

##E Lepidoptera, ¥~~~ 1% Saturnaiidae M4y 12
FEYTLHRLEBLKED / L4 E Cordyceps (£H
EERER) Ths,

MWHICHEETAHATERRICIIPEOXRERE Cor-
dyceps sinensis Sacc. #HH & L TLWHER A ORHRST
EERTCHY, AREIIATZRRKOBEOYRTHSVYY~YIH
Antheraea yamamai DA ELIZHFET S, MIZ1AELY
ICHETAHARNELHE LT AAMELS 76N T
WBA, AEICEE TS —@EY) /NS, BEVLES,
BRETFRANDELIZRIZT S,

A ELIOES, Tah, & ZITIIREEL Y ECHLIE
BOELWFEFEERES TS, AERNORSEET, F
SEAFOEMBICIEY —TYF, AAHAX/F, U XF,
aAF2, 7Y, Av T, XIILTFT, YNRF, FGRTIEVY,
R/ FMNEBL, ZORBZHEA TR 0 FUEDORF
MDA TS, ELIHNEEALRTEBDOKEE N
BIEL, RNEIE->TW5S,

FELFEREH, BEFORL, IWMEHELOZER
&5 (TY-262) X L TEHFINTWHBOHTELVWRBHRE
FOFER CH 5,

EXTHDHAhost DREX 4~7cm IZH 5,

FEME(IAEHER, © ZICARANRFR Y 104), #E=ID
FEICIITFERE®M, BESE S, WILAB, RIOKE
B, RIVRTOPERLIVAHE, EMISTEH KL, FH
RISKRNK] 3~16 FEE, S3H1~11cm TRk,

FEn% perithecium [ZHAN <, BERT, ESPEERIPEE
ICRLERICE T 5, IR, F 7 I3EAE TR E 400~
420%180-200 xm.

FEZMF ascospora [FHARVVARIR T, Z=hITHHE, B
BEN SO L THHRD 2 RIZF sec-spore &5, KEX
3-8X08-12 um, FERITFIEILILIRIE 2.0X1.6 um,

H A,

ATHEE (BEk C-Y102)

%] 46

/L8 (RFR) x| 47
Isaria sp.
(PRECEFTE)

FeE  RINR - A8
BEFHAH : Oct, 6,2005

#3 8 Lepidoptera, I ./ /7%l Psychidae DD %) = IS
FETLNERTRD ./ LY TETH S,

B ICHETARBORTIIREEHD S FEBTFE
Cordyceps type &, HEEDHDER T THA TR RS
Isaria type DHRBFEEEEIC KR E NG, S SICHERTFRD
Isaria type (¥/\NF Y FF &4 Isaria japonica Bly, 1
S ¥4 Isaria farinosa B IZHF B 5,

AHEZ, BEHMBEREOBRIIBTFOENNFYFF57
CRILEAETHS Z & 2R L s, FEMERITENICDS
YHF¥Fsr REFIEERE) (CBEULTEY, RELSY, o
HERIF conidium [SEKTETH A D L BR L o RELDZEA
A THh o1,

NERFOKREX(E5-7X15-20 um,

FRAEFNEZREE, S 3-7mm, ERIITTEER
DOTEICRY, BBOSERTZEMSES, BBEICL
DFEEEEmm FTHRESESHZEATET,

MORDLYICERICEENTZI /AT EHNTHBE, 7
LR (M) OENEES N, REOKRE S (F12
mm (2725,

2/ LVICEHE L BRFERIAEDEERIC TR HDH T
DRERRELoT,

AIEE (Etk C-Ya241)

BFEE BB

TAAQYTEr

Cordyceps falcatoides Y. Kobayasi et D. shimizu
FA SRE - HHE

BFEFAH : Aug, 8, 2006

Y8 Coleoptera DYHRICTET 5/ LI TBED—
BT, MEREDYRICHEELILEDTH S, AEIEAH
ROBEY 7Y TG 7B TREDNS SARDFEEAEZEL,
FEERODFEREBIC (T TFEEEA DT ES perithecum H RN
ICEEIE S,

BUOXBREERED— DI HY 7/ &7 C. elon-
gatoperitheciata Y. Kobayasi et D. shimizu 2% %75, T8+
YA BRH LA Lepidoptera DHETH V), FEBD
TERETIIRTE (ZINTE, ZRE TIIEMHIEEZ TRKEVDOHEFHD
E=CTH5,

AEDOFEAIIAERTEMEIIT X B, KRE X 17-24X
08-1mm, FBTHhEmITME)ZEEHT,

X 48



XHREE

FERIIFEETERBE, IE, K& 350-400X300-
250 um, 2R A F sec-spore, D K & & 125-150X2.5-3
#Mo

TF, TVE, SXFT, VRAYIE, BTTILIR
EDMAEIROIIARLICFEET 5,

BAERTE, FEIIRD T, 1979 FICHMETRER S
NEFSICHRE, LHEINTN5S,

AIHEE (Etk C-YN9)

JRAQYRE T

Cordyceps gracilioides Y. Kobayasi
FEM IR - 2H)
BEFBH : July, 7,1999

J L7 TBEOHRTEHEME Coleoptera (I b HEDK
ZVEHAT, HARHROYRICERRIET 2 RBREFEENZ
REINTWS, 20O TH IO XY+ LR Elateridae %)
HIZHFETZEHEDNZ VD, TREZHICIIBEETHSERD
PR LIS WENZ L,

AEDOREM|IA 41 I ¥4 C. heteropoda DFELEMT,
FERLUT), M EEONEDSPRNEBORADA A IS
TEENEWT ST, FBULLERETH oz, HEEkmE
DENFEZIL, FAREROFRICHFELLTVAAAOF VR
G rHERLTz, MICy >V ARBEOBRRFEEICIEOIAXYFS
YRGB, REL) HRXNE EATH S Z & 2R
FIEECENUT 5,

FEMR stroma (TREDFIEL W HT, B—, NET, W
(TR, W EEOZ E50mm, K& 33mm ThHo7,
BEEOBEEREILAERE, EKEOY YRR, BE7mmD
REXITHoT,

F 8 7% perithecium (£ 522 &4, &K VB D82 T 830-
900X 200-280 xm, F £ ascus [&£ 600-700X6-6.5 yum, 2
RAEF sec-spore (£ 65-85X12-15 um Th o1z,

MRDDLRWZEF T ORIMT, BFICIIKNNTY
A GRMBE I, JBEEOSVVEMAN TRE SN,

AIEE (BEtk C-Y99)

[ 49

IV ATRLT I
Cordyceps sp. D. Shimizu
(FRREHFE)
FeAEh . dbimE - BEE
BEFBH : Aug, 28,2003
FHIAH Coleoptera, I/ * L > %} Scarabaeidae D %=
ICBHETHMPED/ LI TREE T, $BROIEH, WO
B L) FEENFEEL, BRI~3KRIIEIHINT S,
SHAE OYRICHTFET 2ABICEUOEIEICIE, ILEER
OERILTRR SNV > IV F L% Cordyceps
sp. BEIHN TV 5,

X 50

BEXE 51

MEDERIL, FERR perithecium HAHE TIFIBERITH
LEDOIZXFLT, YV IV FLS Y TIFFBERTHY),
F £ ascus DIZREH EICT 5,

HEHEDORERICHFET A2 TFERAL, ZEEHFHOZ N
RREFLEEHE CHD, BHNTHIANRLSOYRIZTEL 2
PAREMO AN R LYY >RG4 C. neovolkiana |85 B
DRED—D . ENT WS,

FRIEFEER, W ETNTE 4~7cm, K& (L3~5
mm (273 4), TEEROERIBICISRER, HKEOTERZIE
£95, WIETEITEHL2ARETHE, HELIFZKEEEZE
5,

FEBOKE & (F390-400X350-400 um, FEDIE38
um, FEROOZISKEBOAFE THREIICEMAT S,

AABEBE CIRE CTIIALBED A IZRET 5,

AIEE (BEtk C-Y239)

ATDEREM EICTFEROH L TFERERESE, B

BEAMEL T3,
GERD) : db/mEEREMIE DL b B~ Y ARO RO AL
MICEEN, 20~30FED ~ FYYHROMKRICIE ~ FYY
DOENIENHRE, LORIIIMABHRENRTIAARLIN
BN, 4R/ R TEL2BEEEEEENMRIN TS S
LUy,

bRV OREEEL 5~8cm DYy FMRICHTEL, BRO
ERICELIIRER, AT TEIRERFEREORERBY LT
EEZASNEWERRTHY, FILWAIRTHHT,

FH L5
Tilachlidiopsis nigra Yakusiji et Kumazawa
FedEM L IR - 2K
HEFHRB : Aug, 5,1980

S4B Coleoptera, 7t L%} Carabidae D%h=H, F71=
SRBIZHET S/ LYY TRET, $BOMIF O,
REEs, EEfL 1) 1~15 ADAZLBDFERAZTRRANCFELE
5,

$HE, PFREODPTHLATLIUIEIIIX, HhE VLY,
PO R EBNERNBROEBART, BETHEERLE
HHIZRE S5,

AEOREMICZIE TS, AF, KU/ F, +F, IS
ZOFRMENHY), BROY =7 YF, AV, /)7
VR, TAFLBEOBMNEIXT HLEEHICTER SN
1o

AENSTE2B TAH LY YR E T Cordyceps
entomorrhiza Link. 2% 1), FEEDFEIRICSY > RIROKE
R#HE DL B, FIS, MOFBICARZEL2BOR > HROE
Fa DL BIGELDH S,

FEOFERISEBOEHN IR, BNEHSHEE THEL,
M EIMOBI(E20-80cm TARI(F08-1.3mm IZ7 5,

X 51
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WITARBANCFEFR L, ABREVERODETFREIRESE
%,

DEFFOK & S 10-12X1.7-2 um,

BAEBE,

ALEE (BEtk C-Y21)

hTXY=VT 8
Cordyceps macularis f. sp.
(FRAREHFE)

FeEM IR - 23
BEERH ¢ July, 30,1977

S48 Coleoptera, FFHRIEDARICTET 55FE(LI X
>, N\ /x THVT, AYVHIF, bF/F T
FTREDLEBMAICTRR SN/ LYY TETH S,
HAUBORHICHET S I0OBOD ./ LY TEREMAICIE,
IZI VY LYY C macularis Mains, RV I/ I VYL
%1 C. macularis f.sp. HSE#FIEY L TRISN TS,

AEL1977 FOE, WERIZRILOMMEL (997 m) D
BTUHTREINICERTFEOTFERC, MELOHEZIC
RATHTV Y TETremiaIni,

FEMEIIASHRT, MOES 15-28mm, AS#1mm,
TEERIE PP E 5, EESORENIC AR OBRIRIC, B 2-4
mm DFEESEL stroma 22 < V), BERNFRER DO FERR
perithecium ZRNRANCEESE S,

FEARIDRELTGE, BOEHLCPEVAET, FEX
I$ONEKTE, K& & 250-300X150-170 um, FZE ascus DIF
3.0um, BEE1.0-1.2X05um, & & 300 um, 2R B2 F
sec-spore (£ 25-30X05 ym T, Z=EHIIRE ST THA%E
B)IRL TS,

LTERIL ZFMIRET 5 O TH TH 5,

AIHE (Btk C-Y30)

(GBEC) : 1998 8 B, 21 F#kY ICR LB ZEANTZD, K
MDD ES, TFDRERICIEY > T H—hEILEEY)
WERE, EOEPIEZ T\, BEOMRRKILBAIIE
DI-HOEOIFENTET, BARENLHANNEBEL I,

X 52

IFXHh/V /G
Cordyeps sp.
(FRREHFE)
FeE FHRE -+ (BELUR)
BESFAH : July, 29,1988

$53E Coleoptera, FHIEBEOYHRIZEFET 5 TEHE C,
KEIIXFZ, Y773, VF/F, ODYT, THE
Y, LEBMOEVKSREMAICER SNIAARERD /
LI ZTRBE CHS,

O3 L3> ¥ 7R Tenebriodae DR ICEHET 5 FER
T, EBEREIC)IVANIOFFRY T Y (RRRMmEILE)

X 53

EOFFRTY /IS (THHEE) BEAHLSNTWS,
ZO¥HAEIEFF /O, KOK, BF, BoE@HELZEZE
N5,

WMBIFEARPAROFICESL, KNEICEPELE 7
AROFEICTFRIK (F/0) 2FRESHE5,

FERAIEKREDR, YROBEHEELISFEEZ1ARD
D, FrlF2AREEL, TEIIICCME S, MOFXEICIE
FEEIED V), BEDFER perithecium = ARAICHESE
S5,

FEODTERENDT S (£ 3~5cm, K& 2~4mm, MR
T, BKIREEOEAMSH SRR T-VAE TH T,

FERIFIE T, K& 310-350X160-170 um, F £
ascus BEERDR 25 um, 2 RFEF (L 6-12X15um T, Zeth
ICHRBI S E TR ZR)IRL TS,

H AR,

ATHE (BE#Hk C-Y108)

IFXTH /57

Cordyceps clavata Y. Kobayasi et D. Shimizu
FAEH SRE -+

BFEFBH ¢ July, 29,1988

4B Coleoptera, FHEFOHHIZHFELZEDT, K
BEIIXFZ, ThyT, 7L, vF/F, HV7,
TFH1R EDILERMAICER SNIAARED / L ST EBHE
THhs,

WA DT I L ¥~ K Tenebriodae D BRICHET
LHFEREC, MBI FFhH /Y /54 Cordyceps sp H°
HB, MRIIKRDER, AME, F/IREEENS,

Al 1988 FNE, FHREBELUAR L IEAET H1HRE
EICEES N aLURIEmOEELAR, T TERSN
RBRTFEETH S,

TSI RNS EFIF WP HECBIEL TH Y, K
EENLTHIRTH S,

FERRIIKREDR, REEREWT, B—F /o 2-5@%=4%
L, TEZIECRME 5, EIICAEERY) & LD ITHERD
D), FEBAEDTER perithecium & RARBITRIK IZ#E5E
S5,

FERMEDEH I 10~35cm, K& 2~3mm, AEFE T,
KO —LEBOENED B VNAREBETH S,

FERITINE T, K& & 420-550X230-330 um, FE
ascus TAERMD R 3.0 um, 2 KEEFIL5-9X1.5 um TZEFIZ
RERES B THAZR)RL TS,

+FIH, +5HICRET SD, EBREREXRODDLWE
RICHFETLHTERO—RETHS,

H ASFEE,

AIHE (BEtk C-Y17)

(GBED) : 1950 4, MRXMEILTIEILH TRHIN, LUK

[X] 54
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1980 FAUICA W) +HHEN AR ZEFLICER Sz, I,
ERNB M TRENECEFRS NS LD ISHo72hY, FRAEFBDH T
HmHTH5,

OF XL AHRYTI4
Cordyceps geniculata Y. Kobayasi et D. Shimizu
FedEH  LITZIR - 24
HEFAH : Aug, 16,1983

$53H Coleoptera DBIZHTET S/ L I T BED—
FET, T/ RLTE Scarabaeidae DHRIZHFELIZEDT
HB, ANXLYDHBRIZFET HHRLARPLITRLY
5 > R% 4T Cordyceps volkiana Y.Kobayasi /Y&05 11, #&
EEAY VIRNIR, FER perithecium (ZFRIBERIDIGARLE T
H5, T L TARBOFEREIIKREIRT, FERILT
ERICEADREICREL, VIITRTHLDIFHETH
%o

FTEERIFEDOERL ) E—ITEL, REE(F15-25
cmX0.3-04 mm, LEZITHXESE, TEIEI)—L6E, F
BORCHVAE TH D, TERITRETINE, KE
BB, K& & 450-500X300-330 gum, = X A3 F sec-
spore, K&Z&X 5-6X1um THo7=,

TS, ovE S XFZ, 317, FIOINLNI, FA
VR EOMAEARDOIIAR L, FRIFBELICRET S,

BAREBE, FEISRD TH,

AIEE (Etk C-Y120)

[%] 55

I ATRLL ST

Cordyeps obliquiordinata Y. Kobayasi et D. Shimizu
FEH  ILTER - 54

HEEAH : Jun, 22,1979

J LT BEORTEHME Coleoptera M AT R LS FL
Scarabaeidae D$HHRIZFET S, AEE (AN, THXR LA
S OMBICHET HARN L EREFERICHARERDO IR
L% >RG4 Cordyceps volkiana Y. Kobayasi 1'% %,
RELW, UMESOWHICHKR L, #48 Lepidoptera
OHARIDH R EFRFEL, BEELGVWEXITRILYY VE
[ TOERE 5T,

IARLVIEE6ARE, BB OHEOYRIFEEI N, S ESD
FTCEMETIL THREL, RpldNb, RATHY, FE
& perithecium DRIERDT-OFFETH V) EHSEEREET
Hotz,

BROEICLE ST, BEREICL >DTENENEL S,
RKEL DT TERDIHPIZH > TERATERT 2HER, 8
RPN A AT LI IRERDEREICTEREL, &L TEX
AOLBRERY, OARLY, AXYFLIREDIHAKR
HERDBONRNMRENTER T D SHRERD=2(125H
fFEns,

X 56

BEEE 53

AEDFERYY), FREORBEICRATT > A IAXR
L Z7 e, BKRKRKBRICE D IN,

FRIRIE— KEHRTEE 3~53cm, FEEIRICITRHE
EOWIL TER ZTMT 5,

F 2 7% (3 OF 72 420-480X300-330 um T, FER F
ascospore MK & (3 um, FE ascus DEEEL D ZE 25-3
um, 2 REIF sec-spore [FFEHHAT 7-10-18X0.8-1 um,

AIEE (Btk C-Y112)

1993 &, HBERI/IFEZER T, BRHEE=ZKICE > TR
KEDEEN DY), BNEZFHR/ T BILSZTeH Wb
nNTWns,

AHRLL G VRGr

Cordyceps neovolkiana Y. Kobayasi
Fath (IR - £

BFEFFH : July, 25,1986

AFE L8 E Coleoptera, 17 & L &l Scarabaeidae
DPBRIZTFET HFRATIIRRN / LY TBREOD—TET
H5,

HAB ICHET S/ LYY TEAIIEIE Lepidoptera
UEICEWEE 2R OEE TH S, AEIIHARE THRDE
B, BEES, CEICIERHLIELVWVEBREDFEREEZRE
S5, FNISHERNH S,

BRImUEICRIEANR, FIEH5 2T F0OERS,
IRERMH OREMNICREEYT 5, FEMROILL CHICHRA
FOEMERZMNFIEIN, EF, ZOEOEFAOER(ZL
HFEDHLDEIEDT,

FRKFE—N 2~5@FREL, BRIIBHCDOIKE, F
FIIREREDOHEE =D %, MIIKBE, FIFERTES
MARE, EIIIFREABETHS, @3f1~2cm &5,

FErk perithecium [SFRIBARIT, TEIBOFESRINRE L
FARICBAT 5, I, F ISR TR E & 340-460X
140-165 m,

FE3F ascospora (TR WAIRT, Z2hikitZ, B
BENSHL THIKRD 2 8/BFeinbd, FEOKE 230~
300X 9-10 um, F ZEFEIF ascus (L ERIK, B E4-5um, 2
RESF I 3-8X2 um,

HARFE,

ATLiEE (Etk C-Y100)

X 57

AAYFI R T
Cordyceps gracilioides f. sp.
FAM - ALET - FELL
REFAH : Sept, 15,1996
FH B Coleoptera, O XV & L > &} Elateridae D %= I
BETH/ LI TERAEICBT 2RRFENDTER CH 5,
HENICEEUDEARABIIVAAOY YRS TC

| 58
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gracilioides "% %, BEDHZEIT—MRIEETTHSHEDE
BOMBRETHY), LZ2IEMARETHHDICHL T, K
BOZEIIRA O MHPETERENTE Y, HhEROFE
HHLBREBICENTNS L, BEORERICL S D EEbN
%o

FRIKIHBDIEER L D EL, ROKEBEOHAK S >~
REUTERENCHKE OFERE (=T ) stroma x4l 5,

EFEnmx2-35cm, FEORKEIZEIMmM TRIBE, *
EIZ5RIB4E DT ER% perithecium O O#FER 2 RLSIRICBE
%o

WIFAEEOKBE, K (F12mm, RLEVNHAET
CEIZZBLONLNEEL S,

FERIIHERE i), K& & 500-750X150-200
um, FEHRDPDFE ascus DARE X 25-35 um, FEIA
EBIIERINT, B35 um, 2 KP3F sec-spore [THA VTR
TA49X07 um DREETH DT,

IXYFLYHEELTHREAFTERICOVTIFELS
WTIETRA O VRG T DEREE KfaD 2 EEHN TR
ESNTW5,

BA, EICESE,

ATLEE (Btk C-Y243)

AXYFLES
Cordyceps agriota Kawam.
FAEH LR - £
HEFHH : Aug, 16, 1978

%ﬁi@ Coleoptera M 1 XV & L. %l Elateridae M %heh1Z

L THAZE)RL TWERBRFED / LI TREE T

%%)o

FREIIFXIRDRDIZAREHR, E—THRDEMLH, S &E
T5, HEEDFE 3~6cm, FAOKE 05-1.5mm, #HD

X 59

HHRPEVHE TIREBE, P Tlimic (IRFTRNRIE
NHYIKEE, FORLENTWS,
FTREDLEICIIFERIME DY), RED, BEEDT

7R perithecium A RRENC, FIXSICRESE S, FTER
(ZORTE F 7= (L7372, 500-800X350-700 um, FEZF
ascospore [£ 130-200X15 um, 2K fa F sec-spore (L #h
ﬁ% 3-5X15um, EDEY), FERHNSIIM, HDKE
L ARBETFERTNERICRESY, FHi-LRER
host ICEHEL T, BORGFOL-OERER)IRL TS,
77, SR TR EDLERMEI EICREET S,
ALHEE (BEtk C-Y17)
AREIE 1955 FITANE—KRICL W EREFENIZHDT
AAREREE SN T35,
FLOXYFLLOMBRICERELIZBRFERICY YO
XY F L%/ C melolonthae Sacc. n°%H V)Y ./ I 8Y,
FERIITIREOPRINE N FEIRTZ T, 1961 FICHKEEZRK

IC& VFTR=ZENITER L IcHManr'd 5,

VA= =A<t 2

Cordyceps ferruginosa Y. Kobayasi et D. Shimizu
F4 SHRE - HHH

FEFHAH : Aug, 8,2002

8438 Coleoptera D¥RICHFET S 7 EA LEID / Ly
STBET, FTRADOERKIIBEDOHIRKICERL TW5,
AEETI LIV IROYPRICTFEL LD TFREN 2
X, BEEHIIEE L AESEOREEIC(ZREE, BEDTF
£k perithecium OFLONRHFRENRCZEHE L TW5S, 2%
BOYEAOI7EA L ST TIIREEREIEENE, ABIRT,
FERIVER, FLIIREETIESE, FLOFM, CHEE
HEREICEMT 5, tORATAEIIEY, EEZEREOR
MR Y R(IZLTWD,

BROEICE ST, BEREBICEI DT/ LV I TEHDRE
EXRREZRIZTSD, WINEMARZETORL L T50
AYVFLIRRTILSIVIROBRRICTFEL, BERED
(AR THBOMARERRBHFER TH S,

AEOFRAIIAIIRTE S 3~45¢cm, OKET 2~3
mm THi#ERE, FErKILIIE 600-650X250-300 um, F
ERFIHEVWAIRT, 2REFIFRMIKE-7X1um TH
Do

MEOBWLERMKSE, 7+, IX+Z, rF/F Y
T, AYITREDEVERLIMADREIR, HHEAKRE
ICRET 5,

ATIHEER (BHRC-YT1)

| 60

TYRILS G
Cordyceps nakazawai Kawamura
FaH  IIER - S48
FEFHH: Oct, 28,1982
S48 Coleoptera, 713 F!) s> & Cerambycidae D%
BICEEL, PFREICHEET S/ LV ITRERE (=X8E
BEHE) ORTHRLAEL, BOTENLMERDFE
ECTHhb,
FRARILRIKBEDRBIR TE—D 2 @2 ROEEHN
SEBEICEUTRES TS, HEHFOFS 4~15cm, HIK
DIEERH S EICEB IRV S FEMEEIZ LV, ZHUITEEE
LIt/ LYY TREOEEDEERICIIFEENLXRESR
Cordyceps sinensis (Berk.) Sacc. bfaétf%ﬂ%o
BEhost HED R EL, NEWITE ) FEAOKE
P, MOKRSELEHEAIL TRET S, WIT#ENHL2AETHE
2-6mm, HTEPIIBEETEML, ENSE, HTORED
IZE > THRRIZEILT 5,
HDIF)LSDYPRIEFFHARENEET, CZIZBERLE
T/ FOEREAROM L) RET S, ABIIREOME

X 61
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BTER2mM ICRNMAROBEBEIC 8EED TV RT LS
THFEEL TN,

FEEDES 7~11cm, HEIMOF S 4~50m, FERIX
DIEEBIKIRIBEDIEREL T H 5 FEE stroma =TERK L, F
I [ FERR perithecium D O#FILHREEEBE TEBMAT 5,
FERIFBEETT 7 X8, K Z X 350-450X150-250
um, 2 KEAF sec-spore (£ 6-8X15-2 um,

H A,

ALEE (Etk C-Y9)

RIAQIFXRLYI T

Cordyceps roseostromata Y. Kobayasi et D. Shimizu
FAEH  FHRE - HF0H

BESFAH : July, 26,1988

Y43 B Coleoptera BN I I L 4 <¥ & Tene-
brioptera D¥BRIZHET S/ LY TREBET, MHARLEIC
FET 5,

FhfBICHFET AARNTERAICITERICEH L IAXR
L3RG TS, AREIFILHROHFBEAGE =0
ICRETAHIREDRAFTERTCH S,

T, YD, OXF, SRS, MF/FRE RERK
ADOFAEREICEPH I BOFERZRESE S,

FRIKISHAEDZIEN S 2~10FFREL, HRFDLYH
EMAREDFEAERE (FAVRIKROMOVEARAKRTE > TV 5,
FERAIGNET, FERIBLHABE T O R, KAT S &
PRITNBIN B DO TH S, ADEE (L 5~20 mm, A
HTELWEHIBTHU S,

FER perithecium (FHIB M, FHRE T, BUWIE, F
O &P (L 55 R ascoma D FRE L ICRHE T 5, 280-300X
140-160 gm.

FEIF ascospore (AT WHRIRT, KL 3-35um,
EIDOER25-3um 2725, 2KHEF sec-spore [T 4-5X1
MM

AIEE (Btk C-YN3)

X 62

RIT/THOEALS 7
Cordyceps rubrostromata Y. Kobayasi
FEH FRE - 2508
BEFBH ¢ July, 30,1988

$49 8 Coleoptera DHRICTFET H 7 EFLRID / L
STRBET, FERAEDTHIIKRETY ILOBEIRIZE#RL TV
LDONFEECTHB, 7NTNHTAHEDORICEBEDOHENDH
V), ARODFAABOFERNEREINT, BEEEBOTFER
perithecium (FIBATIT, AREAL THIBED SEEBOAEL
BEELS,

BEMOY A/ O/ EA L%/ C ferruginosa Kobayasi
et Shimizu (IfEEIHNETEM, FABRKRT, FEREITESR,

X 63

BEXE 55

FOFRBETIELE, FLOEMAY  BERIER@MICBMT 5.
DB TARIIBRECH IR, WIBMTRECRICL
W5,
AREDFTEEKITHECR TH & 6~15mm, DA S 05~
1.0 mm THEKEN'E, FZA&IZINFE 400-480X200-280 um,
FERETIEMEVAIRT, 2XBFILEMIR T 5-6X1um
ThHs,
BEOBWLESWS, 7, IX+Z7, fF/F Y
TV, WY TREDEVELZMAOREAR, HHARLE
EDBLICRET S,

ANTHE (Etk C-Y83)

RYYITVXRLIIT

Cordyceps sp. nov.

(PR RECHIE)

FeAEM - IUZIR - EEERIL

BFEFHAH : Aug, 2,1986

843 B Coleoptera, 17 & s> %} Scarabaeidae M %)=&
IZHET S/ LYY TRE T, AEEXFE / F0EDEH
ERARECTAACIAXRDYRICFELZTFER CH
%,

EHEORRICHET S TERAIIEUEULIZZ CDFE
B HEZ2EL TV SERFTEREF CHS,

AIEZ1986 FNE, IWEEOMEY SN, EMOILTH
SERRL (1,020 m) OB THH THRESINICREBRTEDT
EBEC, ERLUOMZICRATY VYTV FLS YT
HEINT,

FEIZATIEERE W LED T IZEIKRERNIL B DX S 5Fm D
ERLTWS, BEMBEVY~Yr)AT N, F=7VF, +
F/F, BTN, SXFT, KU/ F, LAY, WY
T NZEDNERL TWNB,

FRARIZEER, & 40-65 mm, H#o_E36(L 30-55 mm,
FBERDFERER(L 8-11 mm, DK E 2.0-1.7 mm, EEHBIEP
L D, ROKZX(F30X5-7Tmm TH B, FTRIE
IR EE TELITCCREBEET 5,

F £ 7% perithecium (X F RAER, BRI TK Z £ 400-
430X200-250 um, F £ ascus D 1§ 3.8 um, ¥ £ g F
ascus spore (I K2 D 2 K B8 F sec-ascospores 2.0-
25X03 um ¥ 14 Zeh S RERE T 5,

AREOM EEBOFRENGA ) TR DI THEAED
Hl), WTEBIFIIRQICHE ) XRBBICEDS, A—NDTEE
NoEEMERTLEA Y TROFERIERICFEEL T
Wa, AP TRIY VYT YF LY TDOERE Y B
)

| 64

ATIHEEE (#%RE C-Y158)
1998 £ 8 A, 12F#R!) ICELHAT &ALz, ZZTHHK
MOEERDEA, BB WABOTICEN T 5Ty
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FLIUEGTDERER B 3ahoTz,

v /oan) sy X] 65
Cordyceps superficialis f. crustacea Kobayasi et Shimizu
FeEH  dbiEE - EE

HEFEAH : Aug, 19, 2003

¥4 H Coleoptera, 34 % L > %l Scarabaeidae, /N7 4
JVRENIBROYMRICTFELZ/ LY TR (=XHE
ER) OTFTERT, TEK (F/3) [F4hROEEE, MW
L)RET S,

WHRICERTA2ATRLCBOYRICELL, REDH
B B eRBEICLT, EORVIKERE, KHEOFE
REMEICRESE S, HEEBODEE 3-5cm, £2ADKS
8-9cm, TEMARLHMICHEERELZ D B, EEIIL15-25
cm, B2mm, ¥EICEER, KB E D FEK perith-
ecium ZRRANCER T 5, IWOKRE 08~1 mm, B %EH
LEMAE T, BIKER, TSRt NnS,

FERIIEREN Y v 2 FE, [KE1EE, K& 3365
390X455-520 um, W& § % F & ascus D K & 35~6.2
um, FEEB cap DARE X 12X35um,

2 REFF sec-spore (AR T 3.5-85 um,

H AHFEE,

ALEE (BEk C-Y190)

BETHH HBEOKZI (T 1em, FEEDKES(L8~9
cm, THHROEEICXT L TH8BULOKREWF/ IFE
HRapgketEs, BEZY, EPEVTVWLRVWDTIEE
RO THS, BNEF CIEFELMREVNY —ILD LD
IZBEL, BRUHOT, £FH5TEEZYDLHICRZAS,

QI /AL G
Cordyceps konnoana Y. Kobayasi et D. Shimizu
FeaE LR - 24
REFAH: Jun, 22,1979
S4B Coleoptera, I/ L3 %} Scarabaeidae M %)=
ICBHELIZ /LY TERET, $HROEIC, Mk, B
SN2 KOFEFRZFRESES,
AHRLIDPRBEBTHIXF, 77, 7F, v~/
F, IXFTTORMTICEET (I, AYXI, /U7
Y, I, TAF, AVREDEROEMBICERET
=
FEMEIIKRE, FAEIRT, HEEOEE 35~51cm, X
EF09~12mm (7)), TESBISME 5,
FEADOLERICHEERT 2D, BREBOIKEHIFIKE
DFER% perithecium #&1T75, WMITENEHLANE T, B
[KIGBENKBE, TinlIRKBE TRRrE2IFVEEET
%

X 66

FERIIFBE, K& (X 300X400-420 ym THEESRIC

MY 5, FE ascus DAS 38-5um, FEIBDE 3-5um,
2 KRBT sec-spore (L 4-6X1 um TREN SN L TR
Reft), BRICRET 5.

HAEBE,

AIEE (Btk C-Y37)

SYILSET
Cordyceps macularis Mains
FAH o IR - BI
BESFHARB ¢ July, 5,1981

¥4 Coleoptera ML T B BRFED S LS ¥
TRET, REOEHL ) BE—ICKEHROFERZRESY
%,

FEAEOM FEDE & 3-53 cm, HEBICHEELR stroma &
DY), TRRENCEICEF S ABIRDFER perithecium £
%3 7RISR T %,

WiEHER, 2F0KS 40-75X1-2mm, JRCFRB, %
[REfB, ®BICEBR, RBIICPERLSNVABELLS,

a7 (IR OKZX10-18X23-36mm, FTER L5
B4, OIfZ, 300-350X170-200 um, FEEHLT ascospore
IS EHEERZ, 120-150X7-8 um, BEEE cap DE 3 um, 2K
faF sec-spore [FEfHA, 8-10X2 um,

&7 XA, BRIZHMAT 5,

AIEE (Btk C-Y90)

X 67

LIZYFIEFLSS 68
Cordyceps purpureostromata Y. Kobayasi et D. Shimizu
FEH  FRE - +F1H

BEEFHH - Sept, 23,1988

S8 Coleoptera DEFEEDWRIZHET S/ LV ITE
BT, WML AREICHET S, 1950 F, KL T
FERIN, LB TRESIN TV S,

FEETA~2M@E, $BROEFLVEL, BEHICEEED
TEMAF~FBIR DFEREE stroma 2R L, 7 EF L RITIE
IHIESEDOBED LD IZRET 5, K& 7~25mm, K& 05~
1.8 mm, BAOMEH LRE, KEB~IREBTHS,

FERL perithecium [FFFUR, B4 TREIRE KRR
IZBMY B, FEAF ascospore 65~75X25 um, 2:XKi2
FIE 13~28X3 um THIHRWARIEBFICHRT 5,

AR EEEICLTIONS L THB L, FERFNTE
BN DIRBITEWNTREPRICEHL TWS5D%EEH S Z N T
&5,

H AR,

ALEE (BEk C-Y42)

seef [saria THERT conidiospore 1 THAE#E)
WY, FRIRIIHAT S & & HITRBICEREBIZELL TV
(o 1981 &, TERILRFEFE SEBEZMMEIZOT T, £
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EADA > F—7 A FEYEDOMRZT THLZ N
HY), BRRETEHERS IERIN TS,

AT R HE

1 hexI2o7)559
Cordyceps sp.

FaEM FIIE - {FE
HEFBH . May, 16,1999

83 B Hymenoptera @ 77 ') & Formicidae, YL >4 7
) (cTT)) IBETE/ LI TRODFER CH S,

TVICHETHFERBOT )Y TIZIE~YILI /T )57
C. formicarum 72 C 10FEEIF KA BN, XEDT ) I
INSTHRER 55 mm, BEIZENS RS & RABEICENVAE
2 LTHY, FERAEILIT) OES E FEROISEIN SRV RIK
ICHRET 5,

FERIIXR X IBITEVIERIKERRE, PR TEmITA
RICHRE L), ORREL, BHMEDH S,

KEOFEADES 06~1cm, K& 02mm T, WO
RIS 1T EOMBIRDOFEREE (FE stroma) #2< 5%, K&
E1F087-095X06mMmICL ), XEIFEBE TTER
perithecium O#FEHBREIZES L THERIZ A RIRDLE
a2< %,

FERIFIBETIKE, K& & 410-440X300-320 gm, F
£ ascus M K & £ 10-125X6 um, F 2 D FE & cap D &
27-25um, FERFOMIGIIFHEE Y, 2L DORELXLD
PRZLA, 12 um,

ARELVIIA VS ITDEIIEELIZEDT, HEVIC
HINS K BRRIZIIBEDOES A2V EY T 5,

X 69

aATHIT &7
Torrubiella sp.

FA: RER - fREE
REFHH : Nov, 5, 2006

f& 3% B Hymenoptera, 77 ') & Formicidae M 1% (77 1))
IZBET S/ LI TROFERC, LRTAAZT) DA
R & ERAEEI DRI S EEIRIC M ILE T Torrubiella BLD
FEEH (FEE) #HREZES,

T)EEDTEREDFEIXIIL Sty TR Cordyceps B
DRDH 5 FRIEE DL HZDON—MBUTH V), BIAKREIR
RO b ILE T ZRUESEI A DL HDIITERDAED A T
H5,

T REOKRES 11 mm, 2EETHRENEESILT KU aN
MOTRBTH S, B L MEBBFEAOE2IC T TR, BB
BOERILE D), FERK perithecium O OIFER A AN
ZZHT 5,

X 70

BEXE 57

I7REERILOAXE 1727 mm, E&10-12mm T,
DT REEN 2~3 B2 570 4), #ERICTESS © M DA EnTE
DEDZH) BENT WS,

FERIFIBE, I, A& 800-880X480-560 um, F
ZMI¥ ascospore [ TR WKERTEZ L DRENH V), 2
REGFICHB LV, FERFOKRE 2-25 um,

AEF VTV YY PO ERBE S, BREFETERDOLR
BICERL TEMEATET, FSITHROL D LEMRICES
NTIHDEIFTICE DA DL D KL T ) DR TH 5,

REMEIVYTILY, AXT, S XS, NTFITH
IFREMADYT VY Y S DEREICERET S

1986 £, BEEMRENABNRICTERFERICL) WD
TRRINLZTVFEODFER CH 5,

I, ALRICHEEREMICHEESRT, B2nhda6
HIROBEAKRIBEHRICHEE L T 5,

ANILHE (Etk C-Y176)

</ TS

Codyseps formicarum Y. Kobayasi
A F)INR - {hEg

REFAH : May, 16, 1999

& B Hymenoptera @ 77 !) & Formicidae 12849 % /
LYY TROFERCTHY), XBIIARET, YVLRED
BORICEEDLBINRAAT ) OBEI S FEAREFREE
SETW5,

FEAERIIARFD/NFIRT, BEIOFBEIRIES > REL, 1R
IIREEBTHENEHS Z2HRE, S(L12mmXTmm, fFE
EIx—RRICORTE, FlFEavEEeanNTWBED, RFEL
REBEDIKETEER I MM DAEZ I Tho1,

FER% perithecium [ZN\F &7 @A L KR4, IO
B T K & & (£830X370 um, F £ ascus (& 700X 4~5
um, REAF sec-spore (TR VAR T 9.8-10.5X1-15
um,

FAERIB(IRIEN, BRI HEER ORISR IR E L,
BIRZIED 7T~9 AT TREBHATH S 1, AAKRUET
FEXFHRICTERET S, BERDMIIEETHLRREIHER
INTW5,

1999 F 5 B, REDN EYCREBEEDHFEICL ) EY
RNTT ) TO—2THY, BHICEREMICERELAL
BEERMT, CORR, BARCRET S LELFER
=BT 5AEME (teleomorph) FEAZHREIESH I T
BRIl 7,

BICHELTRETATITOALEEICSWT, &E
Rz EICBAR B LBEEOFERZ D 5 I LITHKID
LTzDlE, EEMHTTH 5,

AIEE (BEtk C-Y237)

X 71



58 X #& &8 X

VEIENFET

Cordyceps elongatostromata Y. Kobayasi et D. Shimizu
FE ILER - 24

REFAH : Aug, 31,2006

8 Hymenoptera /NFELHRICEE L TFEEE DS
BRBFED/ L ITRE (FXHEERE) OFER CH 5,
FREFE—D/N) F 78T, HRVERIRD AR DO FFR 72
HRETH S, FREICIZILISHETET S ENEDDHI SIREED
RO RXERTICEET 5EHDETH 5,

FEREDES 14cm, IWDOE0.7-09 mm, T8, IKEE,
HOMHHBHEETH S, TEEDLFICIKBETY b/
SBOFEERE DB, K&EX15-20X1.7-2mm T, FH
IZ 1T BE - FEIRA D FERL perithecium OFE=Z M &
Do

FERIFIFE, K& & 280-250X310-330 um T H 5,
¥ ascus (£ 80-90X60 um, FEEBNDE 4-45um, 2 K2
¥ sec-spore (£ 7-10X15 um,

RERBOWHLIAY Z, KT/ F,
:, T/
H AT,

AIHEER (B C-Y96)

X 72

bF/FTTIIL
IRFTT, U XFREDILRERMA,

FHYNRXANF G5

Cordyceps oxycephala Penz. et Sacc.
(hE% : tAERE)

FA IR - 25

BFEFHFH : Aug, 31,2006

R E Hymenoptera, A X X /NFRLD/NF DRK IR
L, NFRAEOHER, HERZRECL THAZERYERTE

FEDTEET/ LVITERE (FXHEEREHE) TH
=

FEEIFE—, IINFUTHEOREISFEET 5,
E3E35~4cm, FEAROEIHICAFEDOEERELZ D <
D, TEEEHOTNCAERICRETWS I BEBO/NT Y7
C. sphecocephara X 1HET 5,

WITHRIR, MHERAE TREEEB, KS1TmmIZR 5,
FESRES IR ES, KE2I13X2mm T, FREICIIFRHESE
DFER perithecium O OIGERDRILIRICER T 5, FTER
IR WO E > 8, 700-1,000X210-290 xm, F £ ascus
(TR VLARIK, KRE & 550X6.3-7 um, Z8EB(37-9X55-6.5
um, 2 REIF sec-spore 14X1.5 um,

BA, v, RILXA, 54, TI2PULBECHMT
%,

AIEE (BEtk C-Y33)

X 73

NFEr

Cordyceps sphecocephala (KI.) Sacc.
(hE% : #HiERE)

FesE LR - RELLIXIS
BFEFAH : Aug, 20,1983

R B Hymenoptera ICBET 5/ L Y TEDFER
T, N\NFRTDRBIZEFHET 5,

FERRINTFOBENSREL, I IAFRTERBAR,
FLIIHABROBER EMNRTEORN S5, H EEIL
30~10 cm FHERRARE T, KEB, 7 ) —LHEBT, B
DFERME LT E% Perithecium NFRHEERIZ BN T 5,

FEMIF ascospore SR WARIRT, 2% L TR
D 2KAAF (9.0~12X17~20 um) sec-ascospores ¥
W, il L, REIL TOWBNAFICER L THR %R
VIRY, dEeK, FE, BRICHTT 5,

1754 £, XA > DEZED Jose Torrubia (P81 > R EE
BICTENINE LT, A SHEYE 0> T (FRME)
FETLIHAHE, I—OV/XDALEENLT,

EROMABMAR T RBRY L, FESEERT 5 5HEE,
EQYE, BRREOFFY, F7FVELREOEEA%E
DET SR, (EFRDZRATWSEHFTERE CH S,

1977 &, F16[0- BAEFRFIEXE RS MEKXRFE
FE) ICHPWT [RHABEEOATEE Y TUESHEICDOWT
BN FYT] CBEL, RILERKZE R
R ARfig—, FREERS & HEFEME, FRT 5.

NFZ NIIEE (B C-Y4) OITY ./ —/Lim Frac-
tion IZH W TV 7 RD Ehrlich BE/KREMAAE 10° EREHER, ip.
50 mg/kg/day 5 HfE#%5 TH) 76% DIEEIEIEIHIE %~
L7

X 74

F4F . WEH

777997
Isaria sp. nov.
(BRRALIRE)
FeEHL  IUTZIR - 2%
BFEFFH : July, 31,1979
XA E Diptera M7 7&| Tabanidae, 7> 7 7D HRIZE
9 50ERTURET, AP TIIHO TORR THoT,
20FHNDSHE10A 23 H, ALHBAT2HEN RN
2o WABICHETHFERLAICIEBIEONTVY NS
T, TRIENTIVRYSTOM, BEENSKAOSN, T
THETIIHRICERELIZT 7V R Z0m5NTW5,
TITORRBIZBOI-RE, BIE TEOEBELRSITEFY,
BRMEMIMN S EMER>TEEL TNEDT, 747 )TIA
PERERT E OREEZENT 5 2 EARSN TS,

X 75



XHEER

T T7ICBREKRNBR T HF57, NPT FFEST
NRLNTWAEA, SHBEFETHY, ERFL—EY
REL, ANECIBSESNICEZRICT S,

AEORBFERIIRBEO VS T TICHFE LD TEE
DFEK 23~33 mm (TR, BHOTELWHEROA 1) 7
*”E':EﬁEIT(Eé

DFEIR L ) SBBENMENH BN TREEFRES
‘tf%)o H EEDKRKE X 2-3X69-78 mm, 2~5 XA FEE T
%, WWIZME <, BIBIZENM TN Y, RONKRETE
HIZIZABMIROSERT conidium 2FED £ ) ICBfR S

o DERTFIIAE TAREZ 08~1.0um,

H A%,

ALHE (BEtk C-Y157)

NIVRYST

Cordyceps dipterigena Berk. et Br.
FeEH  ILTER - &R

BFEFHAH : Aug, 7,975

3@ B Diptera @ « T /N T & Muscidae, 7 7 &t
Tabanidae, Lt F7 7#} Asilidae DR D BRI 2 1@
(FHUC3~41E) AXFel), NADORBOFEEREZTRK
T5, NEELGI LIS, BEICEA ) 7RIOMEV 6~10
mm a2V (DETIAR) %%iét‘%ﬁﬁ LEN B
B, ANEICHEFHICTHIRBICLREEL, INaxHKEL
THEMPBHEOTRIA (F/0) TR, HRZEVRT
BN 5,

NTIZFET 2 FERICIT1979F, ILFEOEEILICTH
Ran, EFE—KOLIKIETORE TERICHE: LT
HESNT 7 ENTIV R & C discoideocapitata
HbH, HEFINMFITYF>VYVRFYNTS T C saki-
shimensis K. et S, 1980 F(Z(I/NTV R b)Y T4
C. iriomoteana N"AAXRB L ERESINTWS, I I F/
JINIY R 1) %4 Cordyceps sp. T & 4FE5E, &hHhtE T8
BEONT, 77IIFETHEROINE BREFEENFRE
REaNTWa,

FED/NTV K1) 4% C. dipterigena Berk. et Br. (3 1871
FIZP VI TRREIN, Berkeley ICL ) NTHEDEIAE
LTa—oy/SicEnant,

SEERL ) WET B FRIRE/NR S/ FARO P F 1 (FBRTE

X 76

DEEE, INZXZ5HES 7~10mm OEWNEE DR L
V725, BREBOTEREIIEI2~2mm, REICIEERD

%%%%ﬁ%b\“ﬁﬁiﬁ”wﬁﬁ'% MIGENEEBE, TEE
REIK, FEIT ascospore (TR VAR TES um,
%%”’\i $ERLZ 750-800X 270-280 um, 2 K i3 F 6-8X1
um, U RNYHERFIIME 710 um TH5,
BA, 838, >v78 —a—F=T78 &27XYAl
AL, FBEEK BIEQEDEEICEET 5,

BERIER 59

T RIENIVER) 54

Cordyceps discoideocapitata Y. Kobayasi et D. Shimizu
FA LR - tME

REFHH : Aug, 8,1979

X E Diptera -1 T/XTEl Muscidae DB HRIZESE L T
HRER ) RTNITHFEDTERC, b EEFEIHICT
LDRIBFED ./ LYY TROFERCHS, /NTHIEDIER
IRICEEDL T WKB OXTIZ 7 5 FEA Clavula #FE S
%

FRERIIT 2MENEL, FEinldKFE ) ERBEFK,
AL TIRERD B /N\X/ SRICED S, WOAFE XA
BORNE, L TH ﬁ%’%@kxb% E&4mm, K& 1
mm, FESBOFEEEREREIC (TR perithecium O OHFE %
FI#EIR Iz L, T?ﬁﬁété

FERISBERILIIEE, BRETESVF, K&EI620-
700X200-250 um, FZE ascus DA X 5-6 um, FEEIL

X 77

DE5-6 um, 2K BIF sec-spore (£ 6-9X1 um T, FgkE
b\b/'\ﬁuj’%
1979 £, B O#=IL (1,865m) OO—Z > K THHY)

ICERL, RAGEBROTRENSFHRIEETE Q0D
7=o 1980 4, LR DOWLTIMXKIF TERBE—RICEL e L
reAENBRRSNERICHEL L TERES NI,

ATHEE (B C-Y151)

FEE: bRE

IR I

Cordyceps odonatae Y. Kobayasi
FeAEM . KINR - FRETtER
BEFBH : Oct, 6,2005

b > 7RE Odonata, k> 7R%} Libelluridae, F7zl3v>~
%l Aeschnidae ML RICEHET 22 MERED / LS I T8
ECHhs,

BAROERICHFET 2ELEITEE TL2HRETHS
FTLAEILT (BHEIER) OFEELE Cordyceps N
L TW5, ZNIEEAE Claviceps purpurer £ [8) L F
EEECTHY), FER perithecium IZRNE T 5 FZE ascis &
BLTWADONEHETHAS, FTENDHL TTFERT as-
cospore FZER(IFRE S A ZR ) IR L T\ 5,

BARTIL, FrRICHETHAREBIEITTEHABRDT
TEILT EEEER) N—MKRE T, ) 7R saria
type & L TREL, HEET conidiospore DO THAL & 4%
VRGO TH 5,

FRLUW, VOVRO N RIIFELIDERTEOE
BCHOIIHY VST (RiRE) i Irs,

AEE VRO SEAD SV RIRFER = RES

X 78



60 X #& &8 X

T, BEFICHED/NRADDITAREERSES stroma &2 V),
HEEAR T ENFEENMBEDFEREZTERI TS,
WD LABEEETOXEVAE, £& 25~20mm, X
T 08~10mm, BB DHEEIBND K E & (F15~20mm T
Ho1z,

FERIIHMOME, FIIREMAEY, BILKESBRE, K
& & 100-115X30-35 um, FENDE(L 8 um, TS (4 BT
10X7 um, 2 RAGFIZEATE 5X1 um TlRENE 5N 5,

EIBOFEETER L 1) Hymenostilbe RSB D FHIR A FAE S
T3, MOKEX25~60mm, BVRE TAEBAE, 5
ERFOKRKEE 05X1.0um,

ATHE (BHk C-Y242)

EHEZORL, IWMEBELE =2 —F=T 081 )T
THRR L, Bull. Natn. Sci. Mus. 7(1): 6(1981) (ZFFEL TW
2o

HA TlEAE ICF2B/ perithecium, F22 ascis 1 GBS
BERTHERIN, SO TORREL>T,

Y5 (iR

Hymenostilbe odonatae Y. Kobayasi
FeAE o LU - 2R

REFHH : Aug, 28,1977

k> 7RH Odonata, bt > 7R%El Libelluridae, F1-lZv>~
Fl Aeschnidae DR RICEHET HATLEDRAETERE CH
%o

AR ORRBFERICITEFEENSH ), SHHAB DK
RICEET BT T Isaria BY, EICTEICTHETHFNIL
Z Gibellula 28, 71 X L BED Hirsutella 89, >R, X
XA, NIIZHFET S Hymenostilbe B, Z DMBIZA Y L
NZEET 5 Tilachlidiopsis Bl7e & +HFEIC R SEER N H
=

TReHAOERFTEOELETIE, FITHERTF
conidium O TEMEDHARZR ) BT DN—MHITH 5,

RRELY, VOVYROMVRIIFELELEHA T YY
TDBNNFZ BT,

WEENER L V) R5ES Hymenostilbe BAD T EAE A FRE I
%, MOKEX 25-60mm, EVAB THRIERE, D4R
FNHAE X 05X1.0 xm,

[UEBOAEORME LT, BRVIEEICTIEIES,
RED-OIEF ) ROFEN RA Y FHITETHEEL, Beft
R LTOFERTF=ENT, TRLERO/ERFELT
R Z#R)RTHDEBOIS,

AKEBEFIV VI TEICEREL, EFHENMRENTAH
YY) THRIOEISERL, FEICRATZETH S,

S, RIBENKRLICEWTEESERDFRELKIC
&), REFFLESNIFER perithecium D& 5 FELTHAD
VoV I T RBEETRIE T,

X 79

ANTHEEEREM (C-Y79)

FEE: VFY OB

ISR
Cordyceps intermedia Imai
FAH . SRE - +HH
BEFHE : Sept, 2,1982

B4 X R EEE Elaphomyces D—F&T, VF¥ > I (-
HT) EICRMICSET M TEEND—, FTEAEDE
IIWERD & > NIREFETH 5,

— MR/ LY TROBRAFTERDGEIEIEREZREL
T, HAEZEZETHDOICXL T, BELXBRDGE (IHF
ODtEFEZEZE L TKEL, tEICFEE (F/0)
R %,

T EE AR 1~3 cm DIEVWEIK TREE DR IZE
FNTHY, REICITAEROZEED?E/R L T, AIIEER
BTHRELTWAS,

FEAIBEOEKE LICBEREHTEEL, RE7-9
cm, ATIEAER TR PENDS A SN S, FHOKE 4-6
mm, BIEA)—TBINLEADN DTS, NFVTRE
/7 C. ophioglossoides [ IEEEXRHDRFTE NS5 DY, WD
HWTEATEET SIS LI WE Y, BRZDIT5RTARE
CEAMITHET 5,

BEIOKE X 6-10X6-12mm, KEITEEBE TFER
perithecium (58384, BRFE T 450-540X230-260 um, F
2 13 F ascospore M K & & 240-300X7-8 um TH %, 2
REZF sec-spore (£ 3-6X15-2 um TH 7=,

AEF TS OREMATHERERRENIZL DT, LY
KIFTORWIT FOEDOHRE L LBEL EICER LI, &l
FOEMTORET, EENMHI ST S LSEEDHMEIC
RETLHERATHD EEDONS,

ANIEE (BEtk C-Y124)

| 80

I NFVR) & X 81
Cordyceps jezoensis Imai
FeAEM L AbE - X2
BESFHR © Sept, 15,2005
HEXREERE Elaphomyces ICBY 2EAC, Hrhic
ERBTAYFY T (EFF) BICTRIICHFEL TFE
K (F/10) A#FEESYES /L% Cordyceps BIO) T 5
ETH5,
—MCTFEBRE DD/ LYITRE (FXHREER) O
ERAFRRICHEL, CORKOMBBEN THREICL TFE
R (F/ 1) =RESY, FEIF ascospore #ZEh TR
ST THAZR)RL TWEONZOEEAICH THERED



XHEER

R ThHD, NI L (EELXBREEROEA CIIARED

DICHIRICH B Y FE Y TR RBRORO ) ICIEEL LT
ERZE D, COMBCEAR T REICL T EICFRE
TRESUIRBLERRZEATVWAREDTER CH
%o

AEDEBFXERHYFY > IHIETLHEE, KES1-2
cm, T1EHNS 3EICKS,

MITEE X B 5 EEITEDEET S H O TIE *RHED
DIEFEICEZ ergot 2 < V), FEEZRESELNNV AT
Claviceps purpurea (Fr) Tul. EZ TH5, F1-, X
HEEMRDE—AETHSBERKREERDOYILE)ANTD
BRIZHEL-Y > F a7 LS Y4 ERF Shimizuomyces
paradoxa Y.Kobayasi ""BMFTEDFEEE L THMSNT
W5,

FRIKIFE—, Xy AR, E&5-12cm, THisEHR
DHEFER CHS, WMIEFAEE THTER & # EE TNt
TEIE®, #HEMIRER, KEE5-6cmX3mm, P
PIEVAE, FEARBEIICEBETEOEES (FEE) stroma
D5, KEX10-20X5-8 mm, REILKA ) —T @1

SRFBITKIFIKBEIZED S, NEPILFEE, REICTER
perithecium DO MM < BMI TS, BT AT
DB E TADIRIT O ITEMMEN DL T\ 5, EMIR
DR 0.5~1mm,

FE®XIFIBEE, REMA, K Z & 700-720X200-250
um, T2 ascus DK Z & 450-500X13-19 um, ZEER cap D
BILT7 um, 2 REZF sec-spore [$ 20-30X3-4.5 um,

BAREE, EICdbEmE, EARDFER CH 5,

ATHEE (BEk C-Y125)

XA GRS 82
Cordyceps canadensis Ell. et Everh.
FEM . LR - K8
FREFAH : Oct, 21,1989
EAEXRBEEREE Flaphomyces \[ZBT 5E4E T, BRD

KOVICHTERDOY F5 > JICTET 5,

HEHAFEIZ/NF VR &/ Cordyceps ophioglossoides Fr.
DRSNTEY), WEHOFEREND/NSVTRYET, T
EROBTTNEMR THEED Y F &> T BEEL TWEATH
BORMRITERIZT 5,

FREFE—N1~2ME, KEONTFTOLH LY R %
LTW5, FRAEDES 25-11cm, BIBICEBE TREE
DFESRER (FEE) stroma 2<%, &E5-10mm, YR 4L
HEAD ), ERREISRFEREL Y 55, BREOKEICIETF
ik perithecium O HEEAHN < BT 5,

WIEHER, K& 25-6mm, HEEFIIAEBE, &

ISR TARE, EEC/hN)ARZ L, BREITEEL
BEEISERET 201070,

BB 61

FERISIEEDR, I, K& 620-750X380-420 um,
F 2 ($ 350-400X12-15 ym, BEE DR 8-9 um, 2 K3 F
sec-spore [LHE, KZx 30-45X3-35um,

1898 T /1 % THmMIZFE R &1 C. canadensis ¥ i &
Niz, Ok, A—0v/N, Za—FZTICHRIN, H
ARTIF1958 FICHH T THRRE SN TLLE, BAZHT
DO FER S NI,

ATHEE (BEHk C-Y130)

NFYR) S

Cordyceps ophioglossoides (Ehrh.) Fr.
(hE% . KHERE)

FedEM IR - FEL

REFAH : Sept, 3,1989

EEXDBEERE Flaphomyces D—RET, WTFEEDY F
>3 (ZEF) BICTRUICEEL, TeHRADOFRNE
O BN TRARBROEETH S,

HTAEEIFAER1~3 cm OEWNEIR TEEBEDHICE
FNTHY, REICITAEROZEED?E/R L T, ATIEER
BTRELTWS,

FEREFZE-T, FNIIZEADSEBERIIDIKT 25E
HbH, K& 3~15cm, TFITBEFLIEMDRSIICLDES
I3ENENREICT 5, BROKREDSHAOVEREIHS
H EELCWZ > TRLCAY, e L TESRICTFEDOERT%
2<%,

ATEIIHTED 2BOEZD LEAERDIN S A4, EHIEE
D—AEKDFRAEELLOZH DT, W EEIIAEIKRT2-8
cmX2-7mm, FERAADEILISEER, HHER T3~10
mm, KEBENSEA ) —TBB LS, FER perith-
ecium (F324 THTZ, 500-600X200-300 um T FERF
ascospore MK = & (£ 400-500X8-10 um TH 5,

AEETSOREMNTRERRIERLIZDOT, LEEIK
ETORWT FOEDHE L EET LICER, RizT
T/IVHLIZBDTHS, HTITHEY TS 5T EEROEHS
AR L), UMTL B < RADTIEE IS OO EERI DR
= EAN btm\o 7=

AEH SO TERITI—O v/ T X ) HOEEFIC
EENMIZVOT, EAROEFLEONS, —a2—F
=7, L= TICHRREINTVWSD, allmsdshT
DFRET, BEELNMIST 2 ESEEOHMBICRET 2E
HThHhsrBhbns,

A& (BE#R C-Y10)

X 83

IFRXZI ARG

Cordyceps minazukiensis Y. Kobayasi et D. Shumizu
FEH . RER - RS

HEFHH : May, 21,1979

X 84



62 R & X

WF 4> 08 Elaphomyces IZEB L, #AICERT S YT
O (XETHE) ICTREIICEE L T, BBERE*R
BICLANLTFEER (F/0) 220 2BEDFERERCH
%, INZEEXHREELIFIRL T3,

WTEREDOYFF Y JRAIIIRRF TP v 11 BIRTBE
NEBBIZBAITENS, XEITYZV 01 TIRTEWIL
B ERFMBONEN LY, 7L/ (RBFHEH) 4L,
BEARAErNE L (EZETERT %,

HREDCBRENES VYV F &Y TRDEBEEENE -
TFEEN MR SHRICEZIRT,

FRIKIE—, ¥V RETHESPICHEKEEBOKTE £ 2%
RIFEROAERE stroma # 2<%, REITBIRER T, K&
& 5-12X12-18 mm 1275 5, MITRBKABTEHROKRE
5~12cm 2%, K&(L4~6mm, BT THE ST HidD
THFEICERET 5, BEHOBEILIIHRALRKBEICIHD
V), FESEERERMEIC ITTERR perithecium 0 DHEEBHYKI SR IS
BT 5,

FEMRISTIEE DM OMMA, 900-930X220-250 um, F
FEascus DAE 10um, FEEZ cap DE6-7um, 2K
BaF sec-spore |IHHEIZ, KE X 16-18X3 um (Z74 5,

B, #DE (KER) M6HICER, HEINLZD
TISFXFI VRS TeMmBINz, FERENF/ O5L W
TERETTFEREE L TEELLY,

B AREEE,

AIHE (Etk C-Y131)

YIRS X 85
Cordyceps intermedia f. michinokuensis Y. Kobayasi et D.
Shimizu

FAEH  IITZR - BA

FEFAH : Oct, 8,1989

HAKX B EEEH Flaphomyces D— T, VF4 >3
(EHF) BICTRFETHHMTERO—2TH5S, Hhic
BT AHERIRD Y F 5> T host (TR L THEAKRXCHER
THREBICL, INEFERKRELTFERK (F/0) 2 EIC
FRESELTERO—RETH5,

FERAIGNEDORFDONFR Y VRIRT, DS E
15-48cm, K& 15-20mm,

FRAKBEI (IERDFEE stroma #D< V), REICIET
£k perithecium #5244 L, OFHEsbhTNICEHSE
%, BAEOFERICIIIKE, EBEBT, B2-5mm, I35,
AITHOAEE, KEEGORE, KIE1.0-1.2mm, H
MNIEHTSLDH ), FERIIINE, K& 600-650X
350-400 um (272 %, 2 RBAF sec-spore (FFIR TR &
& 3-5X15-20 um,

FREMOEMBILT S, S XF+Z, bF/F 7Y, O
FOREDEIERS, HNEXT AL OLWVEHICTS

JEDEREICTRRET 5,
ATIEE (Bt C-Y132)

FEFx: 7EH

FPHI/ATZ0ES T %] 86
Cordyceps coccioperitheciata Y. Kobayasi et D. Shimizu
FeEH  IUTER - s EHT

BREFAH : Aug, 20,1983

LYY TRBREICIIRRICFETSLD, BEXREE
EWONAMTAR (EEFE) C2REICHFET S L0,
BB THBIER, FZICHFETHHONHY), FE
EEOMFHEICAS,

—MRIZ/ LS YT IE Cordyceps |ITBE & 725 BENEXK
Y1), ZHITFEIK stroma AR T 5, XL TEEXS
EEOBESIIHTEENERE LY, JOBEZISRELXE
BMLAGASKEET S, ZJEICEELE-FEENSED, B
ETHAWMGOEH#EZE L, HRAZR)RL TN,

7 EH Araneina ICBFET 5 TERFAICIE, BETHS 7
EHREDOKREICTFEB peritheciumZ 2<% JILETS
Torrubiella BADFEN M TH 5DY, AEDFEILFE
NIty TR Cordyceps TAATERL L, TEIFEMEHTE
EBIZRIBL WS, BE07 EIHAEICTENTHYICHER
TER,

FERARIEZARTHREDRICED Y, TBEBICRE TEPH D
BEBODTFERT DL S, FEADODKEE 25-10X05-14
mm, B, BEETH 5,

FERISRE THERIE, K& X 500-625X250-275 um
T, FElF ascospore DK (L3 um, FE ascus ZEIR
DE25um ThH 5, 2:RKIaF sec-spore (LKA T 3X1
um CTaHol,

W RE& FETEANIC THEY, BRE—KICIVERIN
TLLER, BARBRMTEHEENLHZFINS L) T2 D, &
L HED T,

ATHE (BEHR C-Y104)

FRVF 54
Gibellula aranearum (Sch.) H. Sydow
FAEH LR - A
BREFAH : Aug, 21,1978

7 EH Araneina (BiZ&¥) O7EF (k) (CBEELT,
TJEDHE =D F FITHEL, HBREERZREICL TEBK
EI50ETHEO EHFEREB CH 5,

JEICRETHEIE (VESYYT) ORTIERDEEED
ZUWNA ) TR saria type (Re£fY) OEET, H4ERE
F conidium THAAZ#VRL T\ 5,
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XHREE

EEITE, FNUWTYTEITOL) ICA—DT ERED
SAYY TRIONETRERES TS X EARIC, TR
DEM DT ER perithecium #FZRL, T 22 F ascospore
THARZ®R)RL TWE 7 ESEELH 5,

JEDE, 2ENPABEELIIRAERBOEAKRTEMN
5. FTEIKIEZ OEEE stroma _EIZZHODEFIRE 1 K
ICEL, REICIESREBMRONERTFEBMI TS, F
EEROE S L 4-7Tmm, DERTF LR, K& S45-
8.3X1.7-2 um,

ATLEE (BEtk C-Y12)

CEICHELTLEHEINS,

IEY T

Isaria atypicola Yasuda
FeAEHh . RED - Jbl
FREFHFH : July, 10, 2001

EIZEMND 7 EH Araneina ICFET 5/ LY EOT
T, ROATWE SNAARTZLBDA YY) T Isaria B, 7F
FEERTH 5,

N TFOEDRRICHEL, HPERORET, #HTIC
HERDPD T TEDSTFRENEET 5, Attt
DFRADIEIBIZ (TR ERBE DD ERF conidium A L,
ZHICARE S BT 2R ) RT, SN FRlICARTRID
JEYTELTRAFARTIBOFENILT F 7 Gibellula
aranearum (Sch.) H.Sydow MEEHIIZFEET 5,

—MIZ 7 EFEOELAIL, JEOEBEROEIR B DMK
FRENEEROFERR perithecium %3E 5 5E2HAD HILE
T T8 Torrubiella WEXREY L TOFHETHSH, NHAR
KN EREOBEICIEIY YIRS, MLEZTZOEY
TRE, MBIZZLDT7EFED MILEZZENEFRINTL
L, BECTHS 7 ENMAPERT, 4T T7ROFER
TR T A DISABEDATH 5,

WNyRhTFURL, LYY TRBEICIEREL AT TTFE
HRAuEEL D)LYty TR Cordyceps &, I I/NTIZHE
L, FEROEEKEE Y 75K K27 7)) T Podonecteria
B, L ThHAHZLy, T LTIEIZEET S MILE
T 7 Torrubiella &0 IFEFEICHFBEINS, AEEBICITZ
o DORFITIRN,

KEL & T 7 EERK10~15 mm OHBRRIZSTE, F
ER(IEEIRT, KREX85X04cm, #AOEHSHARE, #
EEIFERBODERFTEONLDONZOROFETH 5,
PERTISRBAL T, K& 09X33um,

FERE 6 A%x~9H,

FAEGATIS R, FEEDIEA, ERG & ORERMA,

ERN TIEERUAICHMAL, Bib#tAIC(TEFE TV
AN

ATHEE (BErk C-Y40)

@] 88

BEEE 63

IE/IVRVT IS

Torrubiella globoso-stipitata Y. Kobayasi et D. Shimizu
FedEM IR - 24

REFHH : Aug, 27,1978

7 EH Araneina D/NBID 7 BICTHET HAR[ERD S/ L
Y78 (=XHEERE), hILEIZ Torrubiella 27 EH
Ths,

FREY, MIEZZBOI7EFERE LT, XHEE
BEMERORYF, BHRKANREKICEEKBLIZEIZA, D
£ BIKFLOFEE stroma AVHESR &N, FilESE/ TV F Y
TYT g E NIz, FEENICIZOLSETARY fLET
ZRIDOGEICMIET 57 EFENDTER ChH S,

FEEE (FE) (37 EBEHRORA XK VEEDEARRE
TEZR, FEW® perithecium [TEAKRICTEENS LD ICHE
DHTHE, EE>THRROFEZITRICDOCS, K&
SE2mm IS,

FERIFIEE TFRIE, 670-800X300-350 um, CIHEED
ISR TFENSRHT 5, AEBETERS 100-170 «m
AN

FZ£ ascus DA 3 um, FEEEES cap DE 3 um,

2 RAEF sec-spore (£ 1-15X3 um, KFED T FEIL 7 (&
BRLICZAOAZRLEBEDOHDEFRINH V) Gibellula
globoso-stipitata Y. Kobayasi et D. Shimizu * #5389 %,

RUEADLEBME TY LYY TOEEICAE L TV
5DEFER LT

H ASFEE,

ATHEE (BEtk C-Y138)

X 89

R/ FF TNV T I (9<0FGH)
Torrubiella globosa Y. Kobayasi et D. Shimizu
Fa IR - £

BEFBH : Aug, 21,1978

Wk E Araneina IZB4 95/ L YT E T, RO THUN
B EDRRERSL, TIUIFKET S,

JEDRRICEEL, [LEBD I EFERE T, AEDM
ICEARRO 7 EFEFREICIE/ Y FY T THREERS
ns,

MICEARED 7 EFEDTFERIS, NA/ITEY7T,
AHRIES Y, Y DU0ES YT, ISPV UOESYYT, 70
YT O EY TN REERIND,

PLETZBO I EFEREIIHREETEANRTE D WEDR
ME._EIC, TERR perithecium ZREIRICFERR T 2 DHVE B
TRHTH S,

AEIZY ¥ A7 EARREK T mm ISRV NS W EICE
95, FTERZERET, BROBAENKROEE
stroma &), BEDKELTFERZFRE, FT2BOH
4 FHF synnema ZERIRISE S DHIEOEETH 5,

X 90



64 X #& &8 X

BIZERL, HERVRICEEL TWS, 7 TEDEHIRE
DFEFICEEL, BN, JEOAEOZNRL (RBRE
L, BRROEAIRE DL 5,

REIC ITEROLRBERIRDOAELF conidium =215,

FERIIEMAMT, BEBRTELVVRES, RICTXE
IZED5, K& (3 1,000-1,300X400 gm,

FEMIF ascospore AR VWVAIKRT, FEDKET 34
um, BEERIIR 3-4 um, MHE, BENSHHEL T2 KR
F sec-spore 1-15X5 um & 7t), ZBRANTRENT %,

LIHEBED K TR S HNIZEAIHHE, HE, 20
THIE, BRENSTEL (RET S, BERIBE7HF~8
A,

HARSFE,

AIHE (BEtk C-Y137)

JE/RAITI T (RE) X ot
Polycephalomyces f.sp.

FRM: AET™ - FEL

BESFH R ¢ July, 2005

7 ERB Araneira il (7 E) IR L THARZERT
JEFEDATREEETH S,

JEFERICIITRIKR (F/0) 2oL, FER per-
ithecium 2§ % O /L 2 7 X B Cordyceps, D5E2R
BB, — A TIEFEERZRE, FEE stroma LICE#E
B FERAETRT S FILE T Z 8 Torrubiella HS—#&HI T
Hb, AEDL)ICTFEREZBLBTWARETHSLAR) &
7 7O~ X Polycephalomyces BADRZELA I E & /-
F2Lu, NE2RITERLLDICFNILZ R Gibel-
lula BX&H V), 7EFETIEIFNILT Y7 Gibellula  arane-
arum (Sch.) H.Sydow ""—#Hdh V), S TREIN TV
=

REEDRARTFHRENS 2EERESNTELZHLDODD
HARABIENTNTITRT TREARICTET, 2B % &
IR T LI ICHILIZAITH S,

YIRS
Torrubiella rosea Y. Kobayasi et D. Shimizu
FAEH LR - 23
BFESFRAH : July, 19,1980

JLVITRE (FXHREERRE) ICIFRRICEELT,
HEDERPER A ZREBE LTREL, TSIty
TR Cordyceps @ TRk T5FE XD HERETER
&, JEERCEOEEEICEET S 7 B4R Torrubiel-
aBichfEansg, ZNsEFVWInd FEEEFIAS-
COMYCOTINA OfpfEICA S, 7 EICRELIFERILY
EOERNITIEAL, "EZEL THE, HEsEzREICL
ENSEZETK, *DEZDS ~ILE TS Torrubiella &

X 92

HFEOHEBEEAR TEOILIZEEE stroma #RES 5,

AEIF7BICTFELLREND MIETSE T, IER
MM EERD, AREICIIEBOEABRNEL, BEIIL
EOLEICRY, WO LD BFERZTEANICEESET
RESIES,

FERIFEERI DI T 570-650X 320-350 um, 2 H
I T, FEascus DA X (L 4X25-3 um, 2 Kia¥F
sec-spore [ 4X1um TH o7,

T DRESNE, YOI, FF, R/ F, I X
T o ORI /IR TERER S 1172,

ATLiEE (BEtk C-Y136)

VXIFHI/OEIS
Torrubiella longissima Y. Kobayasi et D. Shimizu
FERM LR - 24
FEFHH : Aug, 20,1978

7 EH Araneina Ol (7€) ICREL THRZENS
MILEZIZ Torrubiella 8D 7 EFER ThH 5,

FEREZRE, 7EOFERAICERETE) DILIZFE
stroma D < V), ¥ 0O EICFER perithecium =iEES
b, INAPILEZZBOERETHY, JEBICEZCES
NAHVE DD TH 5,

AHEIIERBTHHAE, HBEEDOTE stroma n'7 EHR
KENLEAE, FEK perithecium #HEL TRESY
)

X 93

FERIIRER, FHRF, KE X 1,100-1,200X320-380
um, SEuRD EAEBISEE L ORRKEOMMRE, TAHINI
REREATEONIOREBDBKRE, FERIIADT ST
£ ascus DA S 4-5 um, FEIEEL cap DE3-4um, 2K
fa¥ sec-spore (£ 4-5X15 um, 2 XfAaF (FHEE L DR
L7uy,

H AR,

ANILHEE (Etk C-Y144)

YYFHIES S (GEEHE)

Torrubiella oblonga Y. Kobayasi et D. Shimizu
FeaE LR - 25

BFEFAH : Aug, 20,1979

LYY TRBEICERRICHEET S FERNAF LD,
MO ETHATFEICEHET A TERY, 7 ETHOEEE)
MICEET HHMSTERICKFIENG, ZNS5IEWTNETF
EE T ASCOMYCOTINA DfFEICA S,

WERE Araneina ICEFAE T SEEBICIE, BETHS 7 EH
KEICEHE, FER peritbecium #2< % MILEIS Tor-
rubiella BADFEEN—MEITH ), AEOLTFREZ DS
WMAKRERID FILEISEE TH D,

AEIL 7 TAREOTEE stroma _EICB4 DER T =R

x| 94



D), BERKABOEA TEOLNLEXRE T800-
830X 275-300 um, Feigd OB MR ThIFih, £
[£125-150 um, HBETH 1=,

TIMHEERANSG YTV, FF/F, KT/,
AT T DR Z/INFBETERIRE N,

AIEE (Bt C-Y29)

i

FEX)FADIES T X 95
Torrubiella sp. nov.
FEH  ILTER - K2
BEFBH : Aug, 20,1985

27 E B Araneina, Mk OEARFKEIC bJILE I Z Tor-
rubiella BIDFEEER (FEE) stromax 2L ), 1) AET
JFE %4 C. cylindrica Petch D& 5 12/ IRDFEME%E
LIZEW, — RIS/ LT B (FXRBEERE) OTER
FTIERECONWPETR Cordyceps BY, REZZ ~DT
Podonectria BY, ~JLE I Torrubiella BAD =22 Kl &
ns,

REIFIKRBEDA = EICFELIZH DTS ZDARDNEIC
HEEFRICHBEL T\, pFVOREBSICEEMOE
(LER . IuRE) ICRATHSYFUFA QI EYTEE
IKREERICE>TaB SN, LK, 2@AB DFRER FECHk
SHLTULRLY,

FOHN R B VRETL DT ERL perithecium HY7 EDFEP
ICEAMRICEI L TREL TW5,

PRELR:, 2M@EEBNRREINLVEXITRILY!) VR

XHEERREMNER 65

YL THIBL 28, FEBIZDOWTOFHAIZm I N T W
WY,
IHhoAMOo®Y 96
Torrubiella aurantia Y. Kobayasi et D. Shimizu

FeEH  IUTZIR - 2%

FEFAH : Aug, 20,1978

LI TRE (FXHERERR) ICIEHEEBM THS
UE, FTICBETHLONDY, /LI TERRETE
BEREL (FEETERT 5 FEREOMREICITV S,

Wk E Araneina ICEFET HEBICIE, BETHSH 7 ER
REICTERE O HEEED I EHFEEN MR TH ),
KEDLDIZTEFEICIT NILE DS Torrubiella BYIZE4E
TL2ONERNFETH S,

FEE stroma hMEE TH5 7 EDERKREEBH, 21K(E
WER BREEBTFERIBEREOBREE, POICEERA
TBOFEEETEKRT 5,

F £ 7% perithecium (L B8 A3 72, K & & 720-730X300
um, OBSRITHTNICEH LEBE, TEascus DAS 4
um, 2:REIF sec-spore (& 5X1 um TZEAICRES T 5,

FRNOZFRICTE Y DERISERL TWASDEERERL
foo RRLYMATRAOQTESY YT (RZ) EFEIENTDY,
BBAY L) 'S TEH WO,

AAE, REIHHTHS,

ALHE (BEtk C-Y142)
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K1 7758394 M4 o240 FEI5YT
Cordyceps nipponica Y. Kobayasi Cordyceps heteropoda f. sp.
FA ZEHE - FH, 3cm 3 AYFEFNFEIGH Feah  JbiE - B, 2~4cm
Isaria farinosae pseudolongissima sp.
FeEH  PBIR - ERE, 3~6cm

M2 AVAETEIST M5 7ROt 57
Cordyceps pseudolongissima Y. Kobayasi et D. Shimizu Cordyceps imagamiana Y. Kobayasi et D. Shimizu
FEH . PHBR - FERE, 8cm FAH . ILER - 54, 9cm
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6 TVYNLEIYT
Cordyceps longissuma Kobayasi
FAM  FRE - A, 4~8cm

K7 =734 K8 AAEIs57
Cordyceps sp. nov. D. Shimizu (2 KFCEHIE) Cordyceps heteropoda Y. Kobayasi
FEFEEM . AUEE - BEE, 11cm FeEM  IUZIR - 4, 12cm

9 Hhr¥rEIsy

Cordyceps kanzashiana Y. Kobayasi
et D. Shimizu

FAHh: JPRR - FBRE, 3cm

St

"M w57
Cordyceps sobolifera (HILL.) Berk. et Br.
(PE% . &)

FeHEM . AR - J&Jk, 7cm

K10 >OFFEI&T (k&)
Cordyceps sp. nov. (32 Ki0iFE)
FEMH FRE - +FIHE, 192cm
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12 w57

Cordyceps sp. (Cicadidae sterilis fungus)

(o REFE)
Fah (LR - AHEET, 25cm

M16 rESYEZIST

Cordyceps remosopulvinata Y.Kobayasi et D.

Shimizu
FA LR - #86M, 95cm

R F X

18 YOV IRIS Sy
Isaria sinclairii (Berk.) Lloyd

FedEH =R - FEEL, 3cm 14 VYFAAFEIST
Cordyceps heteropoda f. sp.
K15 WIS/ w34 FeAH; Jb/EE - B, 6cm

Cordyceps prolifica Y. Kobayasi
FeEM: IUZIR - 4, 35cm
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g

B17 HAHS L FAOVTEHr 20 NYBIAABTZ L4 (TY-245)

Torrubiella superficialis Y. Kobayasi et D. Shimizu Codyceps sp.(harigata-kaigaramushitake) (F&RECHIE)
FeAM LR - =1L, Ocm FeEM LR - 2, 4~5mm

21 TIOTRLYYT
Cordyceps tricentri Yasuda (FE% ; WRRE)
FEM LR - £, 15cm

9

B18 HAHZ LY TEZT (
Cordyceps coccidiicola Y. Kobayasi et D. Shimizu |
Fed o LR - £4, 3~6mm \

B19 HFTNAA AT LY
Cordyceps yahagiana Y. Kobayasi et D. Shimizu
FA4H: UFZIR - 24, 45~55mm
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22 “rANYYT
Cordyceps sp. (=K ixE)
FgM IUFZR - &4, 6cm #

23 IONITYHT
Podonectrioides cicadellidicola
Y. Kobayasi et D. Shimizu
FeEH IR - #HE L

25 HAALTYT

Isaria sp. (4T EY)
(BoRFEEFTE)

Fedh o IUZIE - £, 63cm

26

JEFVAXALTZ T (FHEE)
Cordyceps pentatomi Koval
FeAEH LR - 24, 22cm

24 NALTHT

Cordyceps nutans Pat.
(PE%: BREE)

FeAM; IUIZIR - 24, 7.3cm
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271 IRAFYFFSYT
Cordyceps takaomontana Yakushiji et Kumazawa
FEM . IR - 33k, 1~4cm

30 ANTFAAN) G
Codyceps sp. nov.

(ERKREH)

FA o IUZR - 2R, 18~19cm

":\.'3‘
(28 AZHY TS o
Cordyceps cochlidiicola Y. Kobayasii et D. Shimizu ¥ 29 AA I/ YFEYHT

%Ei/ﬂﬂ;m%'n% - A, 45~7cm Cordyceps chichibuensis Y. Kobayasii et
BR . HihsEic D. Shimizu

FEM: FHRE - A, 2~4cm

5 HHhELRD
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M3t AVvEDFABYTET

R & X

P32 AVKNYFHI/YTET (RXATET)

Cordyceps tuberculata (Leb.) Mair.f. sp Cordyceps tuberculata (Leb.) Maire f. moelleri (Henn.)

FAH UER - 24, 1~4mm

Y. Kobayasi
FeEM IR - 24, 3~10mm

33 FAOUSFIT
Cordyceps takaomon
ana f. sp.

Fed o LR - FR
R LS

34 rvFEvOvFFE

Cordyceps militaris f. sp. 35 AVTAELIN)GH
FEEM IR - FORK Cordyceps crinalis Ellis ex Lloyd
Alll, 27~35mm Feath  (UZIR - 24, 5~8cm



K36 HFFsos

Cordyceps militaris (Vuill) Fr.
(PE% : #HFRE)

Fa LR - 24, 1.3~65mm

38 +~UFaTAVY (FEE: XHER)
Cordyceps sinensis (Berk.) Sacc.
FeEH: hE HERE - HE, 4~7cm

B439 b+UNhAELIYT
Cordyceps martialis Spegazzini
FeEM . LR - 94T, 3~7cm

““

-~

~—

Y |
i

B140 /NETLIN) T
Cordyceps sp. (FaRCEKE)
Fa4 LR - £, 3~8cm
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N NFAELIYT (RFFR) 42 NFHFFE4 saria japonica Yasuda
Isaria martialis f. sp. FeEM LR - £, 5~40mm

FAH UER - 117, 2~8cm

44 TTFTI/IRAX AT Z4 Cordyceps sp.nov. (FEKRECEE)
FAH  IUFZR - L7, 18~19 mm

43 EXYFFSr (FEE; WRRE)
Cordyceps purinosa Petch
FEEM IR - &4, 1~2cm

45 AN Er
Polycephalomyces sp.
FeAEM - db/EE - BRE, 8~60 mm
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a6 IPUAFELIYT
Cordycps sp. Y. Kobayasi (TY-262)
FEM LR - PE, 1~11cm

R

B 47 I/ L2547 (RFR)

48 TAAQVYTET Isaria sp.
Cordyceps falcatoides Y. Kobayasi et D. (B2AKRECHE)
Shimizu FeA o KIR - A8, 3~7 mm

FHAg FRE - +FH, 17~24 mm

(49 TRAOYVRYT
Cordyceps gracilioides Y. Kobayasi
FeLEM ILZIR - 2, 5cm

50 TV OAHRLIET
Cordycps sp. D. Shimizu
(FERRECFTE)

FeAEM  dbiEE - B,
4~7X0.3~0.5cm




51 AL sy
Tilachlidiopsis nigra Yakusiji et Kumazawa
FA4  ILFZIR - 4, 2~8cm

K55 JFFLAARYTIT

Cordyceps geniculata Y. Kobayasi et D. Shimizu
FeEM . IR - 24, 1.5~25cm

52 ATV~ TET
Cordyceps macularis f. sp.
(FRRECTHE)
Fath: IR - £, 15~28cm 54 OFFTYH /5T
Cordyceps clavata Y. Kobayasi et
D. Shimizu
FagH: FH/RE - +558, 1~35cm

{53 7FFh/ VST
Cordyeps sp. (FLRELHKIE)
FE: FHRE -+ (BFILR), 3~5cm
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57 AARLYIVIRGT
Cordyceps neovolkiana Y. Kobayasi
FeAEM IR - 24, 1~2cm

56 TYAHYAHRLI G
Cordyeps obliquiordinata

Y. Kobayasi et D. Shimizu
FAEM LR - £/, 3~53cm

59 aAXVFLIET

Cordyceps agriota Kawam. R

Skt (LR - 2, 66 0m 58 XUy RT T
Cordyceps gracilioides f. sp.

FeHEM . (hET - 3L, 2~35cm

M60 HEqMOsEFLYYT
Cordyceps ferruginosa

Y. Kobayasi et D. Shimizu

F4 FHRE - +F0H, 3~45cm
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61

TYRT LG
Cordyceps nakazawai
Kawamura

FeA4M: ILEIR - 51,
7~11cm

62
NZAATTFFLEIT
Cordyceps roseostromata
Y. Kobayasi et D. Shimizu
FAM . FHRIE - +F0HE,
5~20 mm

63

RIIT/THhIEFLET

Cordyceps rubrostromata Y. KOBAYASI
FEMH FRE - 58, 6~15mm

64

EA e VN2 4
Cordycps sp. nov.

(P RRECEKTE)

FeA4 o ILIFZIR - EEERLL,
4~6.5cm

65

YL/ oanN) >y
Cordyceps superficialis f. crustacea
Kobayasi et Shimizu

FeAh  dbRE - ERE, 3~5cm
R HELC
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K68 LZUFIEFLIT

Cordyceps purpureostromata Y. Kobayasi et D. Shimizu
FeAEM  +HF0H - BAME, 7~25mm

1 rEFIULTUSY .
K66 VILI/AHRLY YT '
. » r s

Cordyceps konnoana Y. Kobayasi et D. Shimizu
FAH IUER - £, 35~51cm

e A rexIz>7)oT
Cordyceps sp.
FEM: B)IR - fhF, 0.6~1cm

B67 IYYLVET o
Cordyceps macularis Mains 70 aATHET) T

F4H . LR - B8, 3~53cm Torrubiella sp.

A e ) FEM . BB - BREE, 2.7~1.2mm
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R F X

X7t YL/ T7NET
Codyseps formicarum Y. Kobayasi
Fe&EM BB - HEE, 1.2cmX1mm

73

N ZAZXAINFE
Cordyceps oxycephala
Penz. et Sacc.

(PE%L . tHEHRE)
FeEM . LR - 24,
3.5~4cm

72
VEXFNFYT
Cordyceps
elongatostromata

Y. Kobayasi et D. Shimizu
FeEM LR - 24,

14 cm

T4 INFET
Cordyceps
sphecocephala
(K1) Sacc.

(PE% . BERE)
LZIR - R LRI,
3~10cm




XHEERREMNER

77
ThZENTIVR) ST
Cordyceps
discoideocapitata

Y. Kobayasi et

D. Shimizu

Fed LR - =,
4 mm

75 AT T84T
Isaria sp. nov. (FEFKRELEFE)
FeERL: IUTIZIR - 34, 78cm

78 IRV UNYT
Cordyceps odonatae Y. Kobayasi
FAEH KIHE - FETES, 25cmX1mm

/

76 NIVRYSZT
Cordyceps dipterigena Berk. et Br.
Feah: WEZR - &Ik, 7~10mm
79 v~y
Hymenostilbe odonatae Y. Kobayasi
FAEH U - 2K, 25~6mm
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K80 TVHVRYT
Cordyceps intermedia Imai
FA FHRE - M,
9cmX6 mm

K82 XX)&viRgT

Cordyceps canadensis Ell. et Everh.
Fa (LR - RE,

2.5~11cm

5 i

83 NFVR)GT
Cordyceps ophioglossoides

(Ehrh.) Fr.
B8l TV/NFVYRYST (hE% : KHERE)
Cordyceps jezoensis Imai FAEH . LR - L,

FeEH  dbiEE - X%, 5~12cm 3~15mm




XHEERREMNER 83

85 IVVIVIRYT

Cordyceps intermedia f. michinokuensis Y. Kobayasi et D. Shimizu
FAH ILER - FA, 1.5~48cm

57 FithZELR

87 FNILTET

Gibellula aranearum (Sch.) H. Sydow

84 I FXFIVIKRYT FaH . LR - £, 4~7mm
Cordyceps minazukiensis Y. Kobayasi et D. Shimizu - - Z : R T

FEH . BBR - RE, 5~12cm

K86 THI/ATZVESYT
Cordyceps coccioperitheciata Y. Kobayasi et D. Shimizu
FeEH  IUZIR - % E8], 2.5~10X1.4mm




84 R F X

90

TJE/SFANA)VY TS T
(~TEST)

Torrubiella globosa

Y. Kobayasi et D. Shimizu
FAH ILER - 24,

2mm

4 91

IR/ NAYINET

88 JEYT Polycephalomyces f. sp.
Isaria atypicola Yasuda FEM: e - FEWL
FeaHh EB - Jbll, 8.5X0.4 cm 5 HHZER

89 JE/TVFVYTET
Torrubiella globoso-stipitata Y. Kobayasi et D. Shimizu
FAH: LR - 24, 2mm

Q2 HrIIESY
Torrubiella rosea Y. Kobayasi et D. ShimizuU
FeEM LR - £




XREBREEMEH 85

K94 VYFHIEST (FEEE)
Torrubiella oblonga Y. Kobayasi et D. Shimizu
FeAEM IR - £

9B VFRYIFTHI/IESYT

Torrubiella longissima Y. Kobayasi et D. Shimizu
FeEM LR 2R

B HisEic

o6 Ao s7EYT
. Torrubiella aurantia Y. Kobayasi et D.Shimi
o5 +4F)FAOI7ESYYT FEAEHY - u_lﬁg/@:.é;;u vas! izt
Torrubiella sp. nov.
FAH: UER - R
R HHSELRS



86 R & X

: #BEE (HE) BE (=/L297EE
Cordyceps) & DHEW

1) XAEERENDE

1970 R, EBEORGIIEZ ISR\ TSIE, ¥BRRK
EWD BAREREN S BHEEE (B V) BEAEDEKRSE
NHESWICEHEEEX L DL ISR, ARNEE BEt
BREE, (LFFE, ROWTREERELD DTV EEOT L
) DOH B TH o7,

FLOENTE T 5L CH 1973 F, #MH TRBFEIAIE LT
D7 bZT7—IHEEBROESVEER THS & L TEDN
FLIETH 7, £, BEREEFELTOEY /NZ—
)L (OK432) HERREERICIZWY), REEr L Toas (7
VX)) OEHISDOT 7)) VEREALYIL 2> AT RIE
#8 (Polyporaceae) NBENREEHH L LN I IPH)
NHLTEBRTH T,

1968 &, AMBIHE THB> (%4, X2, T./F%
T, EZYTRARED) =y, vILO—RENRERIC
LSNTRIBIEATKELF /28105, BENORIZE: &
LTDOF/ ADANTHILEIENA T X TEAIESNS L
S22, ALAMEAETHL YL/ IS HTRIEEE A
THIZOUEEME MO TN, ZE, EEOE CHRERE
e LTHIL/ AT ATISER LD T ILY =7 LOTRE
TELLEH—EBRLOERZR T TOISTHS, FLICL
NITER, WEOZSWERIIIKIE, Z20F/EKTIILY
ZULDEENTNBEWD), FRCRAYIL D HTROD
EI4EIC (X 880~2,000 ppm DAAMES )L~ =7 Ls (GeCH,-
CH,-COOH),0; Z&BL TWB W), BICILEHRDO T
/KRRy S — - EWMTCANLRRFAICENT, TF
DEEMTERLIZYIL A HTIZOWTEREE LI2iE
R, BUWARLEOH S Z EAEERE Nz, 1

L, T/ ACATREEOLH) THE—, ERLER
I, ANIHEIERATRE Y SNf=~ 1 ¥4 Grifola frondosa
DATHEIZICHE L o, &MIEA D7 ZICBRRTORELT
BERETESEE, NICEXREBELELRAOYA I THE
AEEEBL, BERETHREH AL RBICKST,
RETORER, A1 XIBHORE OZEEICREN D5 &
LTSRN RSN, 1970FD 9 B, FIBKRICEHD L
RE-ZedbWF/anEELZ, L/ AT HTRETH
5 Z IRV STV A Y TRERICHID TR S F ./
dTHh5,

F/AREETHICHZ>TERE LFESHVTNS
FICE DTEARBDF/ 2FF>TWBEDE ) THoIh,
FrLTREAFLE L-—ME0F/ 2SR5, 5%
F/ 25RO LEMIECHEHEL L, F/OCOVWTHOE
L7 5 EEROFF N eh >R TH o7z, SHOL D ITF

/ IOBEMNEREF L WVESRENERE S AICHOSDEIHN
NEODZ X Ths,

2) XBEEEECOHSWZIL—Y

WTEDOKRICEEZDARR THERKKBENSN NS LN,
BR, HREZONKHRB ZIZ LTz, 19704, BEKK
HEFLUEZEANET 5 s0OBHENRORR : LT
BEL W, BMeZaRIFR TLEERICIEXEY
LEREIHOBRMICH S, ZOEITERHWFET, LD
BASKEERTHY, WWEEROIE, ERAHNSEIHOBM
FTOBERIENL) EDNEDTH 1=, NEFIERICIEA
L, BAKKEERY DR TIEIINOF/JI2RAETET, H
L/ A AT REERROEITH 55 iET 2 HED
BEICHET A I LB, X DERIEVY =4 7 Isch-
noderma resinosum (Fr.) Karst. TH5 Z EHR-OT=, B
AL THINADV D L) BRBEDTREET DTS
TEWNHILTWNS,

2O LTUEKKRARRD, SEEECOEESWAD £,
T/ A ATREEOTRESHIC DWW TOXHE, ERlZIE
X, VZHY, XA ITOANLEBEEREHICFNITSEZ
LT o7, ERFISEKKEROEFEFIE T 5XHBEREIC
MO TET %], FILLWERERTEEOMET E ATHEE
DRFNBREND ZEIZHDT,

RHABECEEX, FHHECHW), TOFRELEED
hICEARDEREZAHE S T8 5, &k, SETIEEAL
BREHMES & GO BRDBFA, #CITRTI 1600 I, BA
ROBRRIZBHFOZZL>THELILLOEEDLNS, AROD
BEN "L AT & LBV, kb, BR, EWNAY
REMEOBARIRRIL, HMOBELIHEEERN, [EFELIC
PEARVAPAN

ZlFH (f2) L TpaEgH=m), BIZITE (B &
LT EIC® (F/0) #8L, BN, R, FET
[xHEm (&) EE ) cbuwhn, BAREZEL, Bl
ZENB ) RTERBRELT, FLFOEHLELT,
NZELZATTLDEENLNS,®

1997 £ 5 8, HEZRRTLILOEBEBENRT 5 LICKQ
Y, BItHOMEEYR 2N s w8, BADE
BRI O ICEEA N SRR (352, X/ 7))
STz, FEIGEBROEIEENSEOR % LI EahE
FEOFICESNZY, OIKEEEoNTHEENS 2V ),
MAPICHDEOWNE, EEA T, KEOEIPHEY
BOTHEICRZIRT, ZHUEMADERZ LOY, kit
ICIFTBUZRAEZ CRBICE > T2 Z 8 2@\ H18%E
LHDEBbhHbis, T4 FOHIZZDEELIZSEGL TE
X, —ODOBEEZWEL TNEZOZBWET, 2

REDIL—YEZELKOH TS ) BIZ, FOEBEZFRE,
HROMUBRICH S I a—2DFre LTEI L) IX%G -
1=



XHREE

3) rUFaATAVY (RXHEE) ¥£/0 (BHE)

hETIEER L W ZXHREE Cordyceps  sinensis (Berk.)
Sacc. [IEEICHITHEEREMIEY L TEEDERPERD AL
ICEBAZCHICEEY L TERIN, —MHEROOICIEA
L lEnotz, FCITHI 220 F, EOBETNIAEEE
DWELT RO TXREEOFORR, " aE:—8 (375
Q) EIEL Iz WD) BENTHSINTWBDENTIEAL,

1, REIBRETODD 22T TRERFEOWE, =]
ExRLKD, EROE, BRICEZFTULIEBEWNZEWI R
HMEDHY, WBMETOEICHTT HHBEO—In%YRESREEE L
TETS LD LBRNT 5,

1970 £, BEKRKKEEOBETHO TRICLIZHNSHT
W5/ ODERISEE L3S, EkoF/ 20fERrREe
ICEBTEDTH oz, —DICIFTERERICIEERR b X051
TEORARE, THUIETEL TRET LM EEOTFRENE
R—RERBHEREICH Iz, ¥ LTFERFEDTFER
perithecium % ZEMEE T CRI-EBO&MSM LRk, FHE
DEPHIRBREDEL SIZH T2,

WE—DICFRICEHRZRVRTR2OHS5F/ T ER
W, BE@asHREV), £EETWHEWICEHEL, 20|
BHAR ZREBERE L (FREAETH ST/ DA RES T HERE
DFFRMEICH ST, BRATIFEETCWELRBHERET 5,
HEDHEEZLREDEFIIKL, FEAZRESIES, Z
DEFETIFRAEOAIMIIABEAETRIZ SN, HENEK
E 1D THREAD OSHEERCHER L L, SEDBWED IS F
EEHIMBEOCF/ DAEFREIE S,

ROEAFREEZATDITHRE W) EMENED =R T HE
BPREER D TH ), RaBTHFRLTT/ IOERICH S
oo WL/ AATETH SN A Y/ Grifola  frondosa
(Dick. Fr) SF.Gray D ATEEDTREMED LI CRAE
D70 FRK, YA 57 0M, >1(%547, 74X, 5%
T, T/FITREOBREEICORERTE L TOBEDRE
BEBCLRARBRZMAME, 2ME IR AT
T, BEOF/ AFHEAEEE L TOSIHBIENERICH
BRENERLTHS ) Z eIl o7z, FBREDLEA TR
ICO- Ry ZBERETHIET A F/ ADFREEN 15~
20521, TN RICKHBEERBEDOATIEEDZD
DEBE T,

¥ M1&, 571777 %4 Coriolus versicolor (L. Fr.) Quel.
BROFIHT > HIE LT, ERaG-7 L AT HEMUNE S
N, RIRZEE L TOF/ ADWD TEBDIRBIZH 50D
L2121, HEMICBINIZDIEIN R EDZ Y Thb,
FRBESHDIBNENS L, DT T TEOREREICLS
HAROMEM TRIINL, BRRONTZ 87 OB
BNl LAV AE AR o¥ g il

4) XHBEZEREH Cordyceps DFFFRM4E

LHEERRICEK AV ZEBRO— D IARMBIHE CH

BEXE 87

LZREBCELG), BROBBEZHEKRT 5E8MMEEDICIERT
LEBESEERONITEL TWETHAH WS By, =
NANBEDEARICFEET HEEDIES IS L TRISH DA
BHERNEAF CZ 5D TR E W) B Hh >z, HE
DIFBTHEFEDRIZHNT, TEOFRL SNTCEEBEEICICE
SN, [FEEHWPOR V| TEELBAZHELNSEST
TLELDBEEDEREEDLIZD, EBEBALLTOULSE
WThHoT,

XAFEREOATIEEIIOWT, HUOMESRIIBE
EBE TH 5B ORI H >z, 1970 FEIZ—EBDE
BEEEDORTOHMES N TWER, KOEE X\ g
IZDOWTHRL—MANTES N TV WKRFAOERT, &AT
HERABNANSDOANTEETH o7, BRKRKEENSRL
ICESNTL ABREORAFTERHAICONT, XFEBYF
R DEEDORYVEBEL TH o1,

XHEREY FRRFEOTERO—ET, FEHIIMIIE
FEE, HRE Z|EE, FXYMASEVYIVLRES
L& L7238k 3,000~4,000m DEILFICES TS 37 EY
WOYRICFELZHERNZ_ L 2L, FETIERHLT
LM ETHERLFE L THFEEINTWS, FEL LPED
KX HREE Cordyceps sinensis Sacc. BN A5 Z Sz
MTHoT, BRICIFERICEWT, ZofEOITE I
DERILGL, FETHXHUBEEROHFEALEY, BE=RAL
CTHHRER (RUBRE) OFRET BRI TOELNO

HHEH E T FEHFEF ASCOMYCOTINA, &% & i
Pyrenomycetes, % 8 & %l Clavicipitaceae, / L > ¥ 7T B
B, F-IIXREEREHR Cordyceps D—IETH 5 X ERT
LONEZLHEBbns

BREZBEEE L THETHEELTRIFL, FET ST
LEREZEOTC, WERERETFHRTSILICLTWS,
ERICHRETIE Y FF 54 Cordyceps militaris Link 0 Z &
AHHERE Y Y, /\F & Cordyceps sphecocephala (KL)
Sacc. DZ & #EWEHRE, +3I %/ Cordyceps sobolifera
B. et Br. #8¥5HRE, 77 7 F L%/ Cordyceps tricentri
Yasuda. #WRFKHBRE, ¢ L TH X L > %4 Cordyceps
nutans Pat. ZHERAF YT, BEICLXAEBE X XHIL T
L T\ 5%, Blb, XHEEREHE (FHEH) 750
MNELWEBEDHDNS,

XHREEREEICILHR T 400 FEL K OFBEN SN, *
DO HHATOFRRIZI0EEVCHEREINTWS, X8
BEOXRY, IMBHELICLDENESE, HL B
TIEHENICH BN EEOHRESL A ) L Wb TW5,
L LRBREBREOARFENHATORR W) ZE A
g, dtiddtmEar smIFNELESDOxEIR, mEREIC
W B ETENLHRMICEEN, BAREIE S TWSEEA
THA5,



88 X #& &8 X

5 XHEEEEOERREMEL NTEE

LHREEEHEICIIBREEYUNH D W TE, &3
44 C. sobolifera |FHB1-(FIZ54 L, MORH, B2 (L8
B Lepidoptera MEFICETFET B & EH ) AW\, F£T/:
YFEX 54 C militaris (3HICF 4 L, EATEE Hemoptra
DB IZRT 2 Z e (3, F1, /NF %4 C. sphecoce-
phala (ZHE-IFICRRELSEL T, OBEDRRICHET
HIFHN)EB LW EINTE, ZNIE—2ICIFENE
E, BEICHLOUNBENSTHHT,

1978 FF, EHAEMOBRER #ih1, WA LML L
M) DE (a1 13) OBRE—EYE) 2, ELICaE
LTWABIROEA R > TETLBR*HAT, a1 H%
DK BSTHIDSEBIC/NF Y FF 5 4 Isaria  japonica
Yasuda DAERFERDEISEE TRESIELEIA, @
TEREOBICBARE BN FIT7r2REI TS
ZXITARINL Tz, 1980 &, HTRATD 2 BERMAICER L TUL
BT FANFHEYY FTHSZ, NN FFS
TONERFEEESVNEB L TRESY, BORBICERE
WNFYFFITAREITEIICRLIZ, ZHutd -
THERFICL AR BEERROBFEMSE O 57ERDIE
RIEBENAE Z I o1, $UBFEDO/NST T F IR
WEONFORBRIZTET S 2 C LERROREROEEZN S
IIEZSNTWZEThoT,

ATHEBORKENILIIMTICL TARAREBEL L) ICTFE
BIERDFERERES Y, EEHEROZ2ME BB,
6 L TREEDENRER, REMBOTBEMEIC DWW TORRF
Hole, XHTIERBRDOEMEEDEH D72 ATHICAIEL,
MR Y L TTFEERERES T LEBEAEDHII TH o
oo ST TEHHEOEQRMEP, B TOImEMEBRT I >
(BEWE) ODRE*D[ETET, FeMpte L (o1
RILRKFRFEESHARNEIR - ABSTBEEDHRETD
NFHFF Y IEERBRTIEEER IC L > TIHFHED ~ )
O7 > Tri-chothecene &K T 5 D4R FRIDFERIA
HRESTHICHEOTE W

RAEEREHEOATEEL TILIEEO L WTFREORE
CREHEEEARIER Y LT,

BARODEFANSERENIZTRXFYSF45 4 C ta-
kaomontana, BLU~ILI /T ) &4 C. formicarum, *
LT +*¥494 C militaris ® 3REA ¥ NFNOREDE
D %8 10 WTHIRODFEZED #1Z £ 5 ORI % D
<Y, BHCRALTFERFEROEEDTFRE (F./0) %
TZADAOHEE EICRESES I e wFREIC LT,

BROBEADZEE L VATLOFEFIEMIC 3EHD
XAHEFEEE*BRAREBAL FERERDOFERERES
TREDIEFEL, O TORETHA, FIOLREER
(Cordyceps BHE) H#FENDANTEBETIT) &, BAY
D ATREDDERFEOFEEIIED S DN —MEHK TH 5,

HERDHEES T OAN T FICTFERERDFERE DS
DIFEEE NN TN, Y FHFY T~ /T )70
ANTHEETIEE 4 HR F TFERERDOFER % 90% DHE
RKTRESELIERINL Tz, EERENTHINIEER
TIIXBEEBEOREIC L - TIkAMICEe RN 7=
RIBENATEETHA ) EEZABNSE, BRADYFF571%
HIBERDTER CH SN, FEFEOEREM TILTNTH
BERDTERICEDY), USRI > TAIEERICLY
MBI LWAR e >7-, 19

5 B xX &
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E3IX ZTESIL, RIS T%%é‘/% > THRE T 5,
—. EYIBEOHE TEENIER LA,
ﬁ%%ngééﬁvﬁﬁﬁafﬁﬁﬁéﬁttﬁo
D, FECEERIE CRBOTE,
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FOR FERII, BXEDNEBRICHILY, RELHNDEICETEERTT SN TES,

(BEERORE)
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Givi)

FUNE ZESORBIL, BYEOEBICSWTNIEY 5,
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F125% ZORTICEDSELEDODITD, HXEOEENVHEEICELLELEIET, ZTERMBICED S,
el
COFREN, 2004F 18 31 HHOLMBITT 5,
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RAAKRFMRELMEBEYE [LE] THRER

RIELRFREMIEEEICE CAT 22 W1 ),) [HREFMiEyEE (T [BMEE] \W\\D.) ([CEHET SFERFIC
Y 2HRERE, AEREF2B/E - BRI LHEIZLY, FNSORBOREIITS5T 21D ThH5,
RREICETRT A EMNTELEL, ROBEY T 5,

O HEXRFOHFHE (RAEEHEZAT)

Q FHILKRBFOLEHIT

Q ot EEEl ‘Bh\’(i@% ERDI-HE

EfsBE LB T AERSEI - HAREARANET S,

ST 5 RBICITEXEER (300 ERRE) TN 5,

EREIL A IEEZE, 1 =D 1A T 1,000 (W0 FX251T) X L, RARRBEIS, EXDOHEILINICET S, (K,
BE, &, HRACEXIENFIR— L TEHRT 2, SSICENSDF YIS arazila#Hd 5,) K, BEEHEDT
EHN)DORADKEZ(I1IR=IHE22cmXiE17ecm &5,

EfslE7—70, /YO TERL, HFER2E (KK, BEELEHS,) £ CD, 70V E—T+ RV FELZRATIE
HY 5,
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FRalIREZERN SR L LEFREDEE « R UREZERNEIRT 5,
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REICIBHINRYEDEEL, BEICRETS2HNDET 5,
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