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Abstract Twelve species of Lycoperdaceae (Gasteromycetes) collected in Chiba Prefecture, a 
central area of Japan are reported: Bovista dryina, B. sublaevispora, Calvatia excipuliformis, 
Disciseda subterranea, Lycoperdon echinatum, L. lividum, L. mammiforme, L. molle, L. nigrescens, 
L. perlatum, L. pusillum, and Vascelum pratense. Among these species, B. dryina, B. sublaevispora, 
C. excipuliformis, L. mammiforme, L. molle, and L. nigrescens are newly recorded in Japan. 

Key words: Bovista, Calvatia, Chiba Prefecture, Disciseda, Lycoperdon, new records, taxonomy, 
Vascellum. 

The family Lycoperdaceae (Gasteromyce
tes) comprises 12 genera and widely dis
tributed in the world. Previously, 25 species 
belonging to 7 genera were recorded in Japan 
(Ito, 1959; Imazeki et al., 1988; Yoshimi and 
Hongo, 1989). Floras of Lycoperdaceae were 
intensively studied in Africa (Bottomley, 
1948; Dissing and Lange, 1962; Dring, 1964), 
Central Asia (Shvarcman and Filimonova, 
1970), Europe (Kreisel, 1962; Demoulin, 1968; 
Calonge, 1998; Calonge and Demoulin, 1975), 
North America (Coker and Couch, 1928; Bow
erman, 1961 ), Mexico (Calder6n-Villag6mez 
and Perez-Silva, 1989), and Oceania (Cun
ningham, 1944). However, flora of this fam
ily is far from completed in the Asian temper
ate areas. 

Chiba Prefecture is located in a warm tem
perate area of central Honshu, Japan. Since 
the vegetation types are diverse in this 
region, fungal flora of this area is also consid
ered to be diverse (Fukiharu et al., 1995). 
Although some species of Lycoperdaceae 
were fragmentaly reported in several papers 
on mycological flora of Chiba Prefecture 
(Kawamura, 1949; Fukiharu et al., 1994; Fuki
haru et al., 1995; Koshino and Fukiharu, 
1996), this family has not yet been com
prehensively studied. During a study on the 
gasteromycete flora of this prefecture, a 

number of specimens of Lycoperdaceae in 
Natural History Museum and Institute, Chiba 
(CBM) have been examined, and 12 species 
were recognized. Among them, 6 species are 
newly recorded from Japan. In this paper, 
these species were described and illustrated 
on the basis of the specimens from Chiba 
Prefecture. A key to the species of the genus 
Lycoperdon are also provided. 

Materials and Methods 

Macroscopic characters were described by 
the observations on dried materials. For 
light microscopic observations, free-hand 
sections of gleba and peridium were mounted 
in water, 5% KOH (w /v), and Melzer's re
agent on glass slides. Thirty or 50 randomly 
selected spores were measured for each speci
men under a light microscope. All the mate
rials examined were deposited in the herbar
ium of the Natural History Museum and In
stitute, Chiba (CBM). 

Taxonomy 

Bovista dryina (Morgan) Demoulin, Beih. 
Sydowia 8: 144, 1979. 

Figs. 1, 14A 
Basidiomata solitary or in small groups, 

18-25 mm broad, subglobose, dark brown, 
with tough white rhizomorphs at the base, 
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Figs. 1- 7. 1, Bovista dryina (Morga n) Demoulin; 2, B. sublaevispora Sua rez & Wright; 3, Calvalia 
excipuliformis (Pers.: Pers.) Perdeck (sect ioned materia l); 4, C. excipulifonnis; 5, Discis eda sublerranea 
(Peck) Coker & Couch; 6, Lycoperdon echinatum Pers.: Pers.; 7, L. lividum Pers. Sca le bar s 1, 3, 6-7: l 0 
mm; 2, 5: 7 mm; 4: 15 mm . 

opening with an ap ica l pore 3-5 mm wide. 
Exoperidium made up of ye llow ish brown to 
grey bro wn warts, late r sloughi ng off. En
dop eridium papery, reddish bro wn to dark 

brown . Gleba ye llowish brown to olivaceous 
brown . Subgleba pr esent, compact, oliva
ceo us brown. 

Basidiospores g lobo se to su bglob ose, 
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smooth or minutely verrucose, warts up to 
0.5 µm high, 4.0-5.5 µm broad excluding or
naments or 4.5-5.0 µm broad including orna
ments, with or without short pedicels up to 1 
µm long. Basidia not observed. Capillitium 
Lycoperdon-type, elastic, brown, up to 6.0 µm 
broad, walls l.0-l.5µm broad, without pores, 
rarely with dichotomous branches. 

Habitat: On sandy soil or rich soil among 
grass. Usually outside the woodlands. 

Distribution: Japan (Chiba), Canada (Bow
erman, 1961), United States (Demoulin, 1979), 
Ecuador (Lloyd, 1906 as Lycoperdon septi
mum Lloyd), Venezuela (Kreisel, 1967 as B. 
colorata (Peck) Kreisel), and Canary Islands 
(Tejera et al., 1998). 

Specimen examined: Chiba Pref., Futtsu
shi, Shin-maikohama, growing on the sand 
dune along coast, June 7, 2003, coll. I. Asai 
s.n. (CBM-FB-33729). 

Japanese name: Hamabe-dangotake (newly 
named). 

Remarks: This species is newly reported 
here from Japan. It is characterized by non
poroid, rarely branched capillitium, and 
smooth or minutly verrucose basidiospores 
with or without a short pedicel. 

Bovista sublaevispora V. L. Suarez & 
J.E. Wright, Mycotaxon 50: 284, 1994. 

Figs. 2, 14B 
Basidiomata solitary or in small groups, 20 

mm broad, subglobose, ochraceous to dark 
brown, with tough rhizomorphs at the base, 
opening with an apical pore up to 4 mm wide. 
Exoperidium made up of thin, whitish to pale 
yellowish verrucae, later sloughing off. Endo
peridium papery, reddish brown to bronze
coloured, smooth. Gleba light brown to yel
lowish brown, powdery. Subgleba yellowish 
brown, not prominent, compact. 

Basidiospores globose, smooth, 4.5-5.0 µm 
broad, without pedicels. Basidia not ob
served. Capillitium Bovista-type, brown, up 
to 6.0-30.0 µm, walls 3.0-3.5 µm broad, with
out pores, septa, and pseudosepta, branching 
dichotomously, principal branches 7.0-25.0 
µm in diameter, terminal branches 1.0-2.0 µm 
in diameter. 

Habitat: On sandy soil among grass. 
Distribution: Japan (Chiba), and Chile 

(Suarez and Wright, 1994). 
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Specimen examined: Chiba Pref., Futtsu
shi, Shin-maikohama, growing on the sand 
dune along coast, June 21, 2003, coll. I. Asai s. 
n. (CBM-FB-33847). 

Japanese name: Marumi-no-dangotake 
(newly named). 

Remarks: This species is newly reported 
here from Japan. Bovista sublaevispora is 
characterized by smooth, non-pedicel basi
diospores, and Bovista-type capillitium with
out pores. This species is morphologically 
similar to B. coprophila (Cooke & Massee) 
G. H. Cunn., but basidiospores of B. coprophila 
are verrucose and with short pedicels 
(Kreisel, 196 7). Bovista fulva Massee also has 
smooth basidiospores, but with long pedicels 
(Kreisel, 1967). Japanese material of B. 
sublaevispora has whitish to pale yellowish 
exoperidium, but characteristics of basidio
spores and capillitium were identical with 
those in the original description (Suarez and 
Wright, 1994). 

Calvatia excipuliformis (Pers.: Pers.) 
Perdeck, Blumea 6: 490, 1950. 

Figs. 3, 4, 14C 
Basidiomata low turbinate to high stipi

tum, 40-150 mm high, 15-40 mm broad, pale 
ochraceous to brown, with white rhizo
morphs up to 4 cm long. Exoperidium made 
of clusters of spines, fragile, furfuraceous, 
dull white to grey or greyish brown, some
times mixed with greyish brown warts. En
doperidium soft, brittle, cream to fawn. Gleba 
compact, white when young, later yellowish 
brown to chocolate brown. Subgleba well 
developed, prominent, spongy, white to pale 
greyish white. 

Basidiospores globose, warty, warts up to 
0.5 µm high, (5.5-) 6.0-7.0 µm in diameter ex
cluding ornaments or (6.0-) 6.5-7.5 (-8.0) µm 
in diameter including ornaments, yellowish 
brown, with a hyaline pedicel, 2.5-4.0 µm 
long. Basidia not observed. Capillitium 2.5-
5.5 µm broad, walls 0.5- 1.5 µm thick, occa
sionally branched, yellowish brown, pores 
small, rounded or irregular. 

Habitat: On rich soil in woodlands or 
among grass. 

Distribution: Japan (Chiba), China (Liu, 
1984), Thailand (Dissing, 1963), Kazakhstan 
(Shvarcman and Filimonova, 1970), Europe 
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(Demoulin, 1983; Kreisel, 1989; Lange, 1990), 
Canada (Kreisel, 1989), United States (Kreisel, 
1989), and Brazil (Baseia, 2003). 

Specimen examined: Chiba Pref., Chiba-shi, 
Midori-ku, Noro-cho, on the ground in a 
mixed forest, October 23, 1993, coll. Chiba 
Mycol. Club s.n. (CBM-FB-9739). 

Japanese name: Seitaka-noutake (newly 
named). 

Remarks: This species is newly reported 
here from Japan. The macro- and microscop
ic characteristics of the Japanese material are 
identical with the description of C. exci
puliformis given by Kreisel (1989) due to 
the high stipitum basidiomata, prominently 
warted basidiospores, and ruptured capilli
tium. It is distinguished from other 6 species 
of Calvatia reported from Japan by the well 
developed subgleba, and prominently warty 
basidiospores. Kreisel (1989) described the 
genus Handkea for those with slit-like pores 
in capillitium, and proposed the combination 
H excipuliformis (Pers.: Pers.) Kreisel. How
ever, this genus is not distinguished clearly 
from Calvatia (Calonge and Martin, 1990), 
and Handkea is treated as a synonym of Cal
vatia (Moyersoen and Demoulin, 1996). 

Disciseda subterranea (Peck) Coker & Couch, 
The Gasteromycetes of eastern United 

States and Canada: 141, 1928. 
Figs. 5, 14D 

Basidiomata in small groups, globose to 
depressed globose, 7-15 mm broad, grey 
brown to dark brown. Exoperidium thin, 
brittle, dark brown, fallen away except for 
the basal area leaving a cup-shaped remain
ing at maturity, encrusted with sand. Endo
peridium white to pale brown, papery, pul
verulent, tough, opening with an apical pore 
up to 2 mm wide. Gleba olivaceous brown, 
powdery. Subgleba absent. 

Basidiospores globose, warty, warts up to 
1.5 µm high, 4.5-6.5 µm broad excluding or
naments or 6.0-7.5 µm broad including orna
ments, with short pedicels up to l.0-l.5µm 
long, yellowish to olivaceous brown. Basidia 
not observed. Capillitium smooth, without 
pores, septa, and pseudosepta, usually cin
cinnate, breaking into short particles, walls 
2.0-4.5 µm thick. 

Habitat: On sandy soil among grass. 

Distribution: Japan, Canada, and United 
States (Coker and Couch, 1928). 

Specimen examined: Chiba Pref., Sousa
gun, Hasunuma-mura, Minamihama, grow
ing on the sand dune along coast, February 6, 
2003, coll. I. Asai s.n. (CBM-FB-33730). 

Japanese name: Donguritake. 
Remarks: This species was previously 

known only from Aichi Prefecture in Japan 
(Yoshimi and Hongo, 1989). Disciseda can
dida (Schwein.) Lloyd is morphologically 
similar to D. subterranea though D. candida 
has larger basidiomata up to 20-35 mm 
broad, and smaller basidiospores 4.0-5.0 µm 
broad (Kers, 1975). Disciseda subterranea also 
resembles D. bovista (Klotzsch) Hennings be
cause of its features of endoperidium and 
warty basidiospores, but the latter has larger 
basidiospores (6.0-9.0 µm broad) than the 
former (Kers, 1975). 

Lycoperdon echinatum Pers.: Pers., Synops. 
Meth. Fung.: 147, 1801. 

Figs. 6, 14E 
Basidiomata solitary or in small groups, 25 

-40 mm broad, 30-35 mm high, subglobose 
to subpyriform, brown to dark brown. Exo
peridium made up of dense spines, white 
when young, later becoming brown to dark 
brown, 3-5 mm long. Endoperidium thin, 
papery, pale brown to brown, showing poly
gonal pattern after endoperidium sloughing 
off. Gleba olivaceous brown, with pseudo
columella. Subgleba present, ochraceous to 
brown. 

Basidiospores globose, verrucose, warts up 
to 1.0 µm high, 3.5-5.0 µm broad excluding 
ornaments or 5.0-6.0 µm broad including or
naments, with long pedicels usually breaking 
into short particles. Basidia not observed. 
Capillitium Lycoperdon-type, elastic, occa
sionally branched, sinuous, with pitted walls, 
4.5-5.5 µm broad. Paracapillitium absent. 

Habitat: On rich soil or humus in wood
lands. 

Distribution: Japan, China (Liu, 1984), Mon
golia (Dorfelt and Bumzaa, 1986), Europe 
(Kreisel, 1962), South Africa (Bottomley, 
1948), Australia (Cunningham, 1944), Canada 
(Bowerman, 1961), and United States (Coker 
and Couch, 1928). 

Specimen examined: Chiba Pref., Chosei-
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gun, Chonan-machi, Mizunuma, growing on 
the ground in mixed forest, October 30, 1994, 
coll. K. Osaku s.n. (CBM-FB-10322). 

Japanese name: Arage-hokoritake. 
Remarks: This species often occurs with 

Lepiota spp. (Pegler et al., 1995). Lycoperdon 
caudatum J. Schrot. also has long pedicellate 
basidiospores, but the pedicels of L. caudatum 
are longer (15-35 µm long) than those of L. 
echinatum (5.0-20.0 µm long, Pegler et al., 
1995). 

Lycoperdon lividum Pers., J. Bot., 
Paris 2: 18, 1809. 

Figs. 7, 14F 
Basidiomata solitary or in small groups, 25 

-30 mm broad, 30-50 mm high, pyriform, 
yellow to ochraceous. Exoperidium made up 
of scurfy, furfuraceous spines, yellow to pale 
brown, later sloughing off. Endoperidium 
yellow to ochraceous brown, thin, papery, 
opening with an apical pore up to 3-5 mm 
wide. Gleba ochraceous to brown, powdery. 
Subgleba well developed, spongy, white to 
ochraceous. 

Basidiospores globose to subglobose, min
utely verrucose, warts up to 0.5 µm high, 3.5-
4.0 µm broad excluding ornaments or 4.0-4.5 
µm broad including ornaments, pale ochrace
ous, with short pedicels up to 1.0-2.0 µm 
long. Basidia not observed. Capillitium Ly
coperdon-type, walls 2.0-3.0 µm thick, asep
tate, dichotomously branched, with pits in 
the walls. 

Habitat: On sandy soil or rich soil among 
grass in woodlands. 

Distribution: Japan, Israel (Dring and 
Rayss, 1963), Europe (Kreisel, 1962; Calonge 
and Demoulin, 1975), Canada (Coker and 
Couch, 1928; Bowerman, 1961), United States 
(Coker and Couch, 1928), and Mexico (Perez
Silva et al., 1994). 

Specimen examined: Chiba Pref., Chiba-shi, 
Midori-ku, Kasori-cho, October 10, 1994, coll. 
K. Osaku s.n. (CBM-FB-12016). 

Japanese name: Ki-hokoritake. 
Remarks: Previously, this species was re

ported as L. spadiceum Pers. in Japan (Yoshi
mi and Hongo, 1989). However, L. spadiceum 
is considered a synonym of L. lividum be
cause both have yellowish peridium and 
similar basidiospores and capillitium (Ortega 

5 

et al., 1985; Pegler et al., 1995). 

Lycoperdon mammiforme Pers., Synops. 
Meth. Fung.: 146, 1801. 

Figs. 8, 14G 
Basidiomata in small groups, pyriform to 

subpyriform, 25-35 mm broad, 30-50 mm 
high, white to cream. Exoperidium made up 
of minutely spinulose, covered with flaky 
veil, white or cream to pinkish. Endoperi
dium papery, shiny, olivaceous brown to 
bronze coloured. Gleba olivaceous to dark 
brown, with indistinct pseudocolumella. 
Subgleba well developed, spongy, ochrace
ous to olivaceous brown. 

Basidiospores globose to subglobose, ver
rucose, warts up to 1.0 µm high, 3.5-5.0 µm 
broad excluding ornaments or 4.5-6.0 µm 
broad including ornaments, with pedicels up 
to 15.0 µm long. Basidia not observed. Capil
litium elastic, with scattered small pores in 
walls, dichotomously branched, walls 1.0-1.5 
µm thick. Paracapillitium absent. 

Habitat: On rich soil or humus in deciduous 
forests. 

Distribution: Japan (Chiba), China (Eckblad 
and Ellingsen, 1984), and Europe (Kreisel, 
1962; Calonge and Demoulin, 1975). 

Specimen examined: Chiba Pref., Chiba-shi, 
Chuo-ku, Hosiguki-cho, growing on the 
ground in mixed forest, October 19, 1993, 
coll. K. Otsuta s.n. (CBM-FB-9592). 

Japanese name: Watage-hokoritake (newly 
named). 

Remarks: This species is newly reported 
here from Japan. Lycoperdon mammiforme is 
characterized by its veil-like whitish exo
peridium. Young specimens of L. molle Pers. 
also has flaky whitish exoperidium, but has 
larger (5.0-7.0 µm in diameter) and warty 
basidiospores. 

Lycoperdon molle Pers.: Pers., Synops. 
Meth. Fung.: 150, 1801. 

Figs. 9, 14H 
Basidiomata in small groups, turbinate to 

subpyriform, 15-30 mm broad, 15-40 mm 
high, white to greyish brown, with narrow 
rhizomorphs at the base. Exoperidium made 
up of soft, thin, cream to greyish brown, frag
ile spines with minute granules. Endoperi
dium papery, cream to pale brown. Gleba 
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Figs. 8- 13. 8, Lycoperdon mammiforme Pers.; 9, L. molle Pers .: Pers.; 10, L. nigrescens Pers .; 11, L. 
perlatum Pers.: Pers .; 12, L. pusillum Batsch : Pers.; 13, Vascelum pratense (Pers. emend . Quel.) Kreisel. 
Scale bars 8, 11- 12: 10 mm; 9: 12 mm; 10, 13: 7 mm. 

olivaceous to chocolate brown , powder y, 
with indistinct pseudocolumella. Subgleba 
present, alveolate, greyish brown to oliva 
ceous brown . 

Basidiospores globose , ve rrucose, warts up 
to 0.5 µm high , 4.0-5 .0 µm broad excluding 
ornaments or 4.5-5.5 µm broad including or
naments, with short pedicels. Basidia not 
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observed. Capillitium elastic, 4.0-8.0 µm 
broad, walls 1.0-1.5 µm thick, sometimes di
chotomously branched, pores abundant. 
Paracapillitium absent. 

Habitat: On soil in woodlands or among 
grass. 

Distribution: Japan (Chiba), China (Eckblad 
and Ellingsen, 1984; Liu, 1984), Mongolia 
(Dorfelt and Bumzaa, 1986), Thailand (Diss
ing, 1963), Europe (Kreisel, 1962; Calonge 
and Demoulin, 1975), South Africa (Bottom
ley, 1948), Canada (Bowerman, 1961), and 
United States (Coker and Couch, 1928). 

Specimen examined: Chiba Pref., Chosei
gun, Ichinomiya-machi, Torami, growing on 
the ground under Pinus spp., November 3, 
1987, coll. T. Fukiharu s.n. (CBM-FB-818). 

Japanese name: Koge-hokoritake (newly 
named). 

Remarks: This species is newly reported 
f?.ere from Japan. Lycoperdon frigidum De
moulin is closely related to L. molle because 
of its features of exoperidium, but the for
mer occurs in tundra often associated with 
Dryas spp. Furthermore, its basidiospores 
are larger (4.5-6.5 µm broad) and smooth 
(Demoulin, 1972). Lycoperdon molle is a 
common species in the Northern Hemisphere 
(Kreisel, 1962; Pegler et al., 1995). 

_Lycoperdon nigrescens Wahlenb.: Pers., 
Synops. Meth. Fung.: 146, 1801. 

Figs. 10, 141 
Basidiomata in small groups or solitary, 

subglobose to subpyriform, 15-25 mm broad, 
20-35 mm high, dark brown to black. Exo
peridium pale brown or dark brown to black, 
made up of 1-2.5 mm long, cylindrical to con
ical spines. Endoperidium papery, cream to 
ochraceous. Gleba ochraceous brown to oli
vaceous brown, powdery, with well devel
oped pseudocolumella. Subgleba spongy, 
olivaceous to brown. 

Basidiospores globose to subglobose, ver
rucose, warts up to 0.5 µm high, 3.5-4.5 µm 
broad excluding ornaments or 4.0-5.0 µm 
broad including ornaments, with short pedi
cels up to 2.0-3.0 µm long. Basidia not ob
served. Capillitium elastic, with many pores, 
6.0--8.5 µm broad, walls 1.0-1.5 µm thick, 
sometimes branched. Paracapillitium usually 
present. 
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Habitat: On soil in woodlands or among 
grass. 

Distribution: Japan (Chiba), Australia (Cun
ningham, 1944), Europe (Kreisel, 1962; 
Calonge and Demoulin, 1975), South Africa 
(Bottomley, 1948), Canada (Bowerman and 
Groves, 1962), and Unated States (Coker and 
Couch, 1928). 

Specimen examined: Chiba Pref., Funaba
shi-shi, Ojinbo-cho, growing on the ground in 
mixed forest, October 12, 1992, coll. Sakura 
Bot. Club s.n. (CBM-FB-4616). 

Japanese name: Kuro-hokoritake (newly 
named). 

Remarks: This species is newly reported 
here from Japan. Walls of capillitium of the 
Japanese specimen are thicker than that of 
European materials (Kreisel, 1962; Calonge 
and Demoulin, 1975; Pegler et al., 1995), but 
other characters are identical with those in 
previous descriptions of L. nigrescens (Bower
man and Groves, 1962; Kreisel, 1962; Calonge 
and Demoulin, 1975). Lycoperdon norvegicum 
Demoulin, an arctic and alpine species has 
blackish exoperidial spins, but it has smaller 
(3.0-4.0 µm broad) and smooth basidiospores 
(Demoulin, 1971 ). Characters of basidio
spores and capillitium of L. nigrescens. var. 
peckii (Morgan) Demoulin is also similer to L. 
nigrescens, but its exoperidium is usually 
cream, and becoming dark brown rarely. 

Lycoperdon perlatum Pers.: Pers., Synops. 
Meth. Fung.: 145, 1801. 

Figs. 11, 12J 
Basidiomata in small groups or gregarious, 

20-50 mm broad, 20-40 mm high, sub
globose to subpyriform, greyish brown to 
brown. Exoperidium made of fragile, conical 
spines, 1-2 mm long, white or cream to pale 
brown, later sloughing off, surrounded by a 
persistent warts. Endoperidium papery, 
greyish brown. Gleba white when young, 
later olivaceous brown, with well developed 
pseudocolumella. Subgleba well developed, 
spongy, olivaceous brown to greyish brown. 

Basidiospores globose to subglobose, ver
rucose, warts up to 1.0 µm high, (3.0-) 4.0-5.0 
µm broad excluding ornaments or (4.0-) 5.0-
6.0 µm broad including ornaments, oliva
ceous, with pedicels up to 2.0-5.0 µm long. 
Basidia not observed. Capillitium Lycoper-
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don-type, 3.0-6.0 µm broad, elastic, non-sep
tate, sometimes dichotomously branched, 
pores abundant. Paracapillitium usually 
abundant. 

Habitat: On soil or humus in woodlands or 
among grass. 

Distribution: Very common in Japan. Cos
mopolitan. 

Specimens examined: Chiba Pref., Awa
gun, Amatsukominato-machi, Mt. Kiyosumi, 
October 22, 1987, coll. T. Fukiharu s.n. (CBM
FB-770); same place, November 6, 1987, coll. 
T. Fukiharu s.n. (CBM-FB-863); same place, 
October 21, 1989, coll. A. Suzuki s.n. (CBM
FB-2525 and 2527); Chiba Pref., Chosei-gun, 
Ichinomiya-machi, Gundari-san, October 4, 
1987, coll. Chiba Biol. Soc. s.n. (CBM-FB-578); 
Chiba Pref., Chosei-gun, Ichinomiya-machi, 
October 27, 1987, coll. F. Koshino s.n. (CBM
FB-750); same place, November 3, 1987, coll. 
T. Fukiharu s.n. (CBM-FB-817); same place, 
May 18, 1996, coll. Y. Okubo s.n. (CBM-FB-
14632); Chiba Pref., Chosei-gun, Chonan
machi, Mizunuma, May 5, 1994, coll. K. 
Osaku s.n. (CBM-FB-10334); Chiba Pref., Kimi
tsu-shi, Honoki, October 15, 1987, coll. T. 
Fukiharu s.n. (CBM-FB-661); Chiba Pref., Ichi
hara-shi, Kikuma, October 7, 1996, coll. K. 
Hayashi s.n. (CBM-FB-15332); Chiba Pref., 
Ichihara-shi, Okubo, October 19, 1988, coll. F. 
Koshino s.n. (CBM-FB-1273); Chiba Pref., Ichi
hara-shi, Tsukizaki, October, 10, 1992, coll. 
Ichihara Bot. Club s.n. (CBM-FB-4553); same 
place, May 22, 1994, coll. K. Osaku s.n. (CBM
FB-11067); same place, October, 15, 1994, coll. 
Chiba Mycol. Club s.n. (CBM-FB-12217); 
Chiba Pref., Chiba-shi, Heiwa Park, October 
14, 1993, coll. K. Otsuta s.n. (CBM-FB-9569); 
same place, November 5, 1994, coll. K. Osaku 
s.n. (CBM-FB-10341); Chiba Pref., Chiba-shi, 
Midori-ku, Noro-cho, July 24, 1993, coll. 
Chiba Mycol. Club s.n. (CBM-FB-5879); same 
place, October 12, 1996, coll. Chiba Mycol. 
Club s.n. (CBM-FB-15432); Chiba Pref., Chiba
shi, Midori-ku, Hirayama-cho, October 12, 
1993, coll. F. Koshino s.n. (CBM-FB-9537); 
Chiba Pref., Narashino-shi, Saginuma, Decem
ber 3, 1998, coll. Y. Mikanagi s.n. (CBM-FB-
24410); Chiba Pref., Funabashi-shi, Ojinbo
cho, October 9, 1994, coll. K. Osaku s.n. (CBM
FB-11598); same place, October 16, 1994, coll. 
K. Osaku s.n. (CBM-FB-12254); same place, 

October 29, 1995, coll. Y. Sada s.n. (CBM-FB-
14486); same place, October 19, 1996, coll. K. 
Osaku s.n. (CBM-FB-17280); same place, Octo
ber 14, 2000, coll. Chiba Mycol. Club s.n. 
(CBM-FB-30029); Chiba Pref., Sakura-shi, 
Iino, October 27, 1996, coll. Sakura Bot. Club 
s.n. (CBM-FB-15622); Chiba Pref., Imba-gun, 
Sakae-machi, Ryukakuji, October 22, 1989, 
coll. Chiba Mycol. Club s.n. (CBM-FB-6067 
and 6069); same place, October, 6, 1991, coll. 
Y. Horie s.n. (CBM-FB-6060 and 6054); same 
place, October, 11, 1992, coll. Chiba Mycol. 
Club s.n. (CBM-FB-4572); Chiba Pref., Katori
gun, Taiei-machi, Yoshioka, October 6, 1993, 
coll. F. Koshino s.n. (CBM-FB-7042). 

Japanese name: Hokoritake. 

Lycoperdon pusillum Batsch, Elench. 
Fung. 2: 124, 1789. 

Figs. 12, 14K 
Basidiomata in small groups or gregarious, 

15-30 mm broad, globose to subglobose, 
white or yellowish white to pale brown, with 
well developed white rhizomorphs at the 
base. Exoperidium made of minutely, fur
furaceous squamules, white to pale ochrace
ous, sloughing off at maturity. Endoperid
ium white to pale brown, membranous, 
papery, thin, smooth, opening with an apical 
pore up to 5 mm wide. Gleba yellowish to 
brown. Subgleba absent. 

Basidiospores globose, smooth or minutely 
verrucose, warts up to 0.5 µm high, 3.5-4.0 
µm broad excluding ornaments or 4.0-4.5 µm 
broad including ornaments, with short pedi
cels up to 2 µm long. Capillitium Lycoperdon
type, 3.0-4.5 µm broad, usually dichotomous
ly branched, poroid. 

Habitat: On soil or humus among grass. 
Distribution: Common in Japan. Cosmopol

itan. 
Specimen examined: Chiba Pref., Kimitsu

shi, Kururi, September 27, 1997, coll. Ichihara 
Bot. Club s.n. (CBM-FB-15990). 

Japanese name: Chibi-hokoritake. 

Key to the species of Lycoperdon collected 
in Chiba Prefecture 

1. Basidiomata without subgleba, white 
to pale brown, with long rhizomorphs, 
basidiospores smooth to minutely verru-
cose ..................... . L. pusillum 
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Fig. 14. Basidiospores. A, Bovista dryina; B, B. sublaevispora; C, Calvatia excipuliformis; D, Disciseda 
subterranea; E, Lycoperdon echinatum; F, L. lividum; G, L. mammiforme; H, L. molle; I, L. nigrescens; J, L. 
perlatum; K. L. pusillum; L, Vascelum pratense. Scale bar: 7 µm. 

l '. Basidiomata with developed subgleba 
.................................... 2 

2. Basidiomata with white or cream to pin
kish exoperidium made of minute spines 
with flaky veil ....... . L. mammiforme 

2'. Basidiomata unveiled, with areolate pat-
tern from shed exoperidium .......... 3 

3. Exoperidial spines dark brown, 3-5 mm 
long, basidiospores with prominent 
ornamentation and long pedicels 

....................... . L. echinatum 

3'. Exoperidial spines shorter, basidiospores 
with indistinctive ornamentation ... .4 

4. Basidiomata grey brown to black .... 5 
4'. Basidiomata not above coloured ...... 6 
5. Basidiomata grey brown to brown; exo

peridial spines leaving not prominent 
areolate pattern ........... . L. perlatum 

5'. Basidiomata dark brown to black, exo
peridial spines leaving prominent areo-
late pattern ............. . L. nigrescens 

6. Basidiomata usually yellow to ochra-
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ceous, basidiospores minutely verru
cose, 3.5-4.0 µm broad; in dried, and 
open habitats or woodlands . . L. lividum 

6'. Basidiomata white to greyish brown, 
basidiospores warty, 4.0-5.0 µm broad; 
in woodlands or among grass . . L. molle 

Vascellum pratense (Pers.: Pers.) Kreisel, 
Feddes Repert. 64: 159, 1962. 

Figs. 13, 14L 
Basidiomata in small groups, broadly tur

binate, 10-35 mm in diameter, white to yel
lowish brown. Exoperidium made up of 
white, numerous stellate spines and granules, 
later sloughing off. Endoperidium ochrace
ous to brown, papery, usually opening with 
an apical pore up to 2-3 mm wide. Gleba 
pallid olivaceous, powdery. Subgleba pres
ent, separeted from the gleba by a well devel
oped diaphragm, ochraceous to pallid oliva
ceous. 

Basidiospores globose, minutely verrucose, 
warts up to 0.5 µm high, 3.5-4.5 µm broad 
excluding ornaments or 4.0-4.5 µm broad in
cluding ornaments, pale olivaceous brown, 
with inconspicuous pedicels up to 1.5-2.0 µm 
long. Basidia not observed. CapillitiumLyco
perdon-type, restricted near endoperidial wall, 
3.0-4.5 µm broad, non-poroid. Paracapilli
tium abundant, septate, rarely branched, 2.0-
5.5 µm broad. 

Habitat: Usually on soil among grass. Usu
ally outside the woodlands. 

Distribution: Common in Japan. Cosmopol
itan. 

Specimen examined: Chiba Pref., Chiba-shi, 
Chuo-ku, Aoba-cho, July 9, 1995, coll. R. 
Onuma s.n. (CBM-FB-12905). 

Japanese name: Hime-hokoritake. 
Remarks: The genus Vascellum is charac

terized by the presence of a well developed 
diaphragm between gleba and subgleba. 
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