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Abstract Eight species of Lycoperdaceae (Gastero口1Ycetes) collect巴d in Chiba Pr巴fectllre. a ceI日1tral area of 

]apan are report民ed仕:Cα!l"(叫E

ni句gl陀'es町ce叩IlSι， L 、仇，hiυmη10US店Eαt川11川111山4υ1m and L. lllllbrilllllll. Among them. L. shill/OllSal11lm is a new species and D. calldida is a 

new record for ]apan. C. bOllillellsis, C. cralliijimllis, C. rllgosa, C. llrrij�mis and L. 11mbrilllllll are newly recorded 

for Chiba Prefecture. Alltoflllorescense of basidiospores and capillitia of 4 Cll! l'arill, Discisedll and Lycoperdoll 

species are described by the flllorescence microscopic observation. Observations of their alltoflllorescense 

sllggest their significance for morphological c1assification of Lycoperdaceae. 
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This paper is the second in a series of taxonomic 

studies on the family Lycoperdaceae in the herbarium 

of Natural History Museum and 1nstitute, Chiba 

(CBM) , Chiba Prefecture, ]apan. The first paper 

(Kasuya, 2004a) discussed the 12 species of this famｭ

ily. 1n this paper, 8 species of the genera Cμ/varia， 

Disciseda and Lycoperdoll were recognized. Among 

them , 1 species of Lycoperdoll is a new species and 1 

species of Disciseda are newly recorded from ] apan. 

Furthermore, 5 species of Ca/vllria and Lycoperdol1 are 

newly recorded from Chiba Prefecture. 

1n lycoperdaceous fungi , autofluor巴scencespecific to 

their basidiospores and capillitia is frequently obｭ

served (Kasuya, 2004b). Fluorescence can be obｭ

served easily by means of excitation with blue-violet 

radiation. 1n many cases. autofluorescence of organｭ

isms shows a characteristic pattern which is different 

from the image observed under visible light (Ando er 

a l., 1991). Th巴refore ， the detailed 日tructure of 

basidiospores and capillitia of lycoperdac巴ous fungi , 

which are difficult to recognize under visible light. 

may be described much more dearly using the fluoresｭ

cence microscope. This paper describes 

autofluorescense � basidiospores and capillitia of 4 

Ca/varia, Discised，αand Lycoperdoll species by the fluoｭ

rescence 口lICroSCOpy.
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Materials and Methods 

All the materials examined were deposited in the herｭ

barium of the Natural History Museum and 1nstitute, 

Chiba (CBM). Macroscopic characters were described 

by the observations on dried materials. For visible 

light microscopic observations, free-hand sections of 

gleba and peridium were mounted in water, 5% KOH 

(w /v) , and 1 % cotton-blue lactophenol on glass slides. 

Forty or 50 randomly selected basidiospores were 

measured for each specimen under a light microscope. 

For scanning electron microscope (SEM) observaｭ

tions of the basidiospores of L. shiIl1011Sall111l1 Kasuya & 

Katum.. a small portion of gleba was coated platinum 

palladium in an ion sputter (Hitachi E-1030: Hitachi, 

Tokyo, ]apan) , and observed under a SEM (Hitachi S-

800) operating at 15.0 kV. For the observations of the 

autofluorescence of basidiospores and capillitia, small 

portions of gleba of Cll/valia cralliiformis (Schwein.) Fr .. 

Disciseda cαIldida (Schwein.) Lloyd , Lycoperdoll 

川grescells Wahlenb. ・ Pers. and L. shill10usanum were 

mounted in lactophenol. and were observed by a Zeiss 

Axiophot microscope equipped with an Epiｭ

fluorescence system. Zeiss blue-violet filter (05 filter) 

was selected as an excitation filter: this filter has transｭ

mission at 395-440 nm. 
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Taxonomy 

Cal叩tia bOlliuellsis S. 1to & 1mai. Trans. Sapporo Nat. 

Hist. Soc. 16: 9. 1939 

Fig. 1 

Basidiomata large. subglobose to turbina t巴 . 50-160 

mm high. 30-170 mm  broad. yellowish brown to dark 

brown. with thick white rhizomorphs up to 40 mm. 

Exoperidium made of very thin. papery. almost 

smooth scales. yellowish brown when young. later 

blackish brown. sloughing 0任 at matunty 

Endop巴ridium thin. shiny. yellowish brown to dark 

brown. later breaking away by degrees in fragments 

Gleba pulverulent. white when young. later 

ochraceous. Subgleba well developed. spongy. 

ochraceous to dark brown 

Basidiospores 巴llipsoid to cylindric. ra r巴 I y ovoid. mト

nutely vel・rucos巴. (3.0-) 3.5-5.0 (・5.5) μm in cli am巴te r.

with a hyaline pedicel up to 1.5 μm long. Basiclia not 

observecl. Capillitium Lycoperdon-type. 2.0-4.0 (-5.0) 

μm broad. rarely branched. brown to clark brown. 

S巴p tate. por巴s small. irregular. walls 0.5・1.0μm thick. 

not pitted. Paracapillitium rarely present. 

Habitat: On rich soil or humus in woocllancl. 

Distribution: ]apan (1mazeki el a/.. 1988: Ito. 1959: lto 

and 1mai. 1939). 1nclonesia (Kasuya and Retnowati. 
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rig. 1. Ca{valia bOl1il1el1sis S. 1to & lmai (CB�I-F13-J5233l 
f¥. 13asidioma: 13. 13asidiospores: C. Capillitia. a. capillitial 
threacl: b. detail of capillitium. Scale bars f¥: JO mm. B: 3.5 
μ111. Ca: 20μ111. Cb: 10μ111 

2005) ancl Thailancl (Ruksawong and FI巴gel. 2001) 

Specimens examined: Chiba Pref.. 1ml>a-gun. Sakaeｭ

machi. Ryukakuji. July 28.1991. col1. Chiba Mycol. Club 

s.I1.. CBM-FB-3199: Chiba Pref.. Chiba-shi. Chuo-ku. 

Aoba-cho. September 18. 1991. coll. T. Fukiharu S.I1 .. 

CBM-FB-3308: same place. August 17. 1993. coll. T 

Fukiharu s.n.. CBM-FB-902l: same place. JU I1巴 29. 1 994.

coll. R. Onuma s.n.. CBルトFB-111 94: same place. Sepｭ

tember 24. 1994. coll. T. Fukiharu s.n.. CBM-FB-1l553: 

same place. June 25. 1998. coll. Y. Abe s.n.. CBM-FB-

16529: same place. ]uly 7. 1998. coll. T. Fukiharu s.n 

CBlvl-FB-16660: same place. June 30. 2000. coll. Y 

Koyama s.n.. CBM-FB-24678: Chiba Pref.. Chiba-shi. 

Inage-ku. lnag巴ーhigash i . ]uly 7. 1993. coll. F. Koshino 

s.n.. CBM-FB-5608: Chiba Pref.. Chiba-shi. Midori-!王u.

~oro-cho. ] uly 21. 1986. coll. Y. I-Ior i巴 s. n.. CBM-FB-

1902: sam巴 pl ace. Septemb巴r 17. 1994. col1. Chiba 

Mycol. Club s.n.. CBル1-FB-1l46 l: Chiba Pref.. Chiba-shi 

Mihama-ku. Makuhari-nishi. October. 2. 1996. coll. T 

Wada s.n.. CBM-FB-15233: Chiba Pref.. Chosei-gun. 

Ichinomiya-machi. Torami. October 27. 1987, coll. F 

Koshino s.n.. CB.tIII-FB-24605; Chiba Pref.. Awa-gun. 

Tomiura-machi. Taracla. September 20. 2000. col1. T 

Kawana s.n.. CBM-FB-24838 

japanese name: Ouーnou ta k e.

R巴mark s: This species is newly I 巴 ported here from 

Chiba Pr巴fecture. This species is morphologically simト

lar to C. craniifo/"lnis (Schwein.) Fr.. but the 

basidiospores of these two species are quite cliffe r巴 I1 t

Ca/vatia boninensis has ellipsoid to cylindric 

basidioclpores. but those of C. craniiformis are globose 

to subglobos巴 Ca/va tia boninensis was originally cleｭ

scribecl from Bonin 1slancls. Southeastern J apan (1to 

and 1mai, 1939). later also collectecl from tropical. subｭ

tropical to warm-temperate a r巴as of Eastern Asia 

(Imazeki et al.. 1988: 1to. 1959: Kasuya ancl Retnowati. 

2005: Ruksawong ancl Flegel. 2001). 

Calvatl・a c/"Olliiformis (Schw巴in . ) Fr.. SUl11ma Veg 

Scancl.: 442. 1849 

Fig.2 

Basidiomata large. sut>globose to turbinate. 40-120 

111m high. 40-200 mm broad. yellowish brown to redｭ

dish brown. with thick white rhizomorphs up to 30 

mm. Exopericlium macle of very thin. papery. smooth 

to m日1ute l y furfuraceous scales. pale ochraceous when 

young. later clark brown. sloughing 0妊 at matunty 

Enclopericlium thin. shiny. yellowish brown to reddish 

brown, later breaking away by cl巴grees in fragm巴nts

Gleba pulverulent. white wh巴n young. later 

ochraceous to brown. Subgl巴 ba well cleveloped. 

spongy. ochrac巴ous to brown 
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Fig. 2. Calvoria cra}'/iifon川s (Schwein.) Fr (C゚M-F゚-706) 
A. ゚asidioma: .゚ Basidiospores: C. Capillitia. a. capillitial 
thread: b. detail of capillitium: D. Autofluorescence of 
basidiospores and capillitia. Scale bars A: 7 mm. B: 4.0μ Ill. 

Ca: 20 ,U m. Cb: 10μm . D: 13μ m 

Basicliospores globose to subglobose. minutely 

verrucos巴. (3.0-) 3.5-4.5 (-5.0 ) μ m in cliameter exclucl 

ing ornaments or (3.5-) 4.0-5.0 ( ・5.5 ) μm in diameter 

including ornaments. with a hya li n巴 pe di c巴 1 up to 3.0 

μm long: walls. ornaments and p巴d ice l s of basidioｭ

spores fluoresce. Basidia not obse1'ved. Capillitium 

Lycoperdoll-type. 2.0-6.0 ( ー70 ) μ m b1'oad. oc仁asiona ll y

dichotomously bl-anched. yellowish brown to dark 

brow口. septat巴. pores sma!1. irregular. abundant. walls 

0.5・ 1.5μm thick. not pitted. walls and s巴pta fluoresce. 

Pa1'acapillitium abs巴n t.

Habitat: On rich soil 01' humus in woocllancl 

Dist1'ibution: Common in temperate to warm 

temperate areas in J apan. Also known from China 

(Liu. 1984; Fan el a l., 1994). In don巴 s i a (Kasuya and 

Retnowati, 2005) , Canada (Coker and Couch. 1 928) 。

United States (Coker and Couch. 1928: Zeller and 

Smi th, 1964) and Mexico (Urista el a/. , 1985) 

Specimens examined: Chiba Pref.. Abiko-shi. 

Nakabyo, November , 1. 1992, coll. Y. Kudo s.n. , CBlvlｭ

FB-4847; Chiba Pref.. Imba-gun. Sakae-machi 

Ry ukakuji , October 6, 1991. coll. Y. Hori巴 s. n.. CBM-FB 

6058: Chiba PI 巴仁 Sakura-s hi ， Sakura. October 4. 1997. 

coll. Chiba Mycol. Club s.n.. CBM-FB-16073: Chiba Pref.. 

Chiba-shi. Chuoーku . Aoba-cho. ]une 11. 1998. coll. Y 

Abe s.n" CBM-FB・16468: Chiba Pref.. Chiba-shi , Chuoｭ

ku. Inohana, July 26.1986, col1. Y. Horie s.n" CBM-FB-

1907: Chiba Pref.. Chiba-shi. Midori-ku. Noro-cho. 

September 26, 1994. coll. R. Onuma s.n" CBlvl-FB-1l630: 

Chiba Pref.. Chiba-shi. Wakaba-ku. Tabeta-cho, ]une 16. 

1998. coll. K. Otsuta s.n" CBM-FB-16513: Chiba P1'ef.. 

Kimitsu-shi. Ozaki. Octobe1' 2, 1992. coll. Chiba Mycol. 

Club s.n.. CB.M-FB-4509: Chiba P1'ef.. Kamogawa-shi. 

Izumi. October 22. 1987. coll. F. Koshino s.n.. CBl¥Il-FB-

706 

]apanese name: Nou tak巴.

Remarks: This species is newly I 巴 po rted he r巴 from

Chiba Pr巴fecture. Ca /vatiα cFOniif'ormis is the most comｭ

mon ]apanese species of Ca[vcilia. Surface ornamenta 

tion and pedicels of basidiospores of C. CI ω lii!'orl1l is can 

be observed more clearly under fluorescense micros 

copy than visible light. 

Ca/l'atia rugosa (Berk. & JVl. A. Curtis) Reid. Kew Bull 

31: 671. 1976. 

Fig.3 

Basidiomata subglobose to depressed globose. 20-45 

mm high. 30-100 mm broad. pale och1'aceous to reddish 

brown. but turning yellow wh巴n bruised before maturｭ

ity. with thick, white rhizomorphs up to 50 mm long 

Exoperidium made of v巴 ry thin. furfuraceous spines. 

pale yellowish brown to ochraceous when young. latel 

dark brown. sloughing off at maturity. Endop巴ridium

th川。 shin y ， yellowish brown to reddish brown at upper 

parl. wllite to cream at base. later breaking away by 

d巴grees in fragments. Gleba pulverul巴n t. white wh巴n

young. late1' ochraceous to brown. Subgleba minutely 

developed 01' sometimes absent. compact. pale yellow 

to ochraceous 

Basidiospores globose. minutely ve1'1'ucose. warts up 

to 0.5μm high, (3 .0ー ) 3.5-4.5μm in diameter excluding 

ornaments or (3.5-) 4.0・5.0 μm in diameter including 

ornaments. pale yellowish brown to ochraceous , with a 

hyaline p巴d i ce l ， 1.0- 1.5μ m long. Basidia not observed 
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Fig.3. CαIV{/I;a rugo.'凶 ( Berk. & M. A. Curtis) Reid (CBMｭ
FB-14411). A. Basidiomata: B. Basidiospores: C. Capillitia. a 
capillitial thread: b. detail of capillitium. Scale bars A: 10 
mm. B: 4.0μm. Ca: 20μm. Cb: 10μm 

Capillitium Lycopelτion-type. 2.5-4.5 μm broad. occaｭ

sional1y branched. y巴llowish brown. septate. often 

breaking into short particles at septations. pores abunｭ

dant. sma!!. walls very thin. 0 .5-1.0μm thick. pitted 

Paracapil1itium absent. 

Habitat: On the dead trunk of deciduous trees. espeｭ

cial1y Fagaceae. 

Distribution: ]apan. Europe (Sarasini. 2005). United 

States (Coker and Couch. 1928). Central America 

(Reid. 1976). South America (Rick. 1930) and Oceania 

(Cunningham. 1944). 

Specimen examined: Chiba Pr巴f.. 1chihara・shi.

Tsukizaki. October 21. 1995. coll. Chiba. Mycol. Club 

s.n.. CBM-FB-14411 

]apanese name: 1rogawari-hokoritake 

Remarks: This species is newly reported here from 

Chiba Prefecture. Previously. this species was reｭ

ported as C. Iï伽 ojlava (Cragin) Lloyd in ]apan 

(Yoshimi and Hongo. 1989). However. C 川brojlaνa is 

considered a synonym of C. rugosa because both have 

yellowish to reddish 巴ndoperidium. small subgleba and 

globose basidiospores (Reid. 1976: Sarasini. 2005). 1n 

Chiba Prefecture. this speci巴ssometimes occurs on the 

dead trunk of deciduous trees. especially on Fagacea巴，

although there was no pr 巴vious r巴port of this subｭ

strate as a habitat of this species. Basidioma morpholｭ

ogy and microscopic characte r巴rs of this species ar巴

32 

similar to C candida (Rostk.) Holl�s. Furthermore. 

]apanese materials of C. candida were also coll巴cted on 

the dead trunk of deciduous trees (Kasuya. 2005) 。

However. C. candidαis easily separated from C. rugosa 

by whitish basidioma. These morphological and ecoｭ

logical characteres of c. candida suggest th巴 close rela 

tionships between C. rugosa and C. cClndida. Peridium 

morphology of this species is similar to C. craniiformis, 

but C. cran日iforl11 is has more developed subgl巴ba than 

c.川gosa

Calvatia lI/riformis (Bull. Pers.) ]aap, Verh. Bot 

Vereins Prov. Brandenburg 59: 37.1918. 

Fig.4. 

Basidiomata large. globose to pyriform. 45-60 mm 

high. 40-60 mm broad. cream to yellowish brown. with 

white rhizol11orphs up to 20 111111. Exoperidiul11 made of 

thick polygonal plates. furfuraceous spines present 

al110ng the plates, white when young. and then creal11 

to yellowish brown. later sloughing 0任 Endoperidium

thin. papery. shiny. white to greyish brown. fragile on 

the upper part wh巴n maturity. Gleba pulverulent. 

white when young. later yellowish brown. Subgleba 

well developed, spongy, white to ochaceous 

Basidiospores globos巴， all110st smooth. 3.5-4.5μm lI1 

diameter. with or without a short hyaline pedicel up to 

0.5μm long. Basidia not observed. Capillitium 

Fig. 4. Ca!vatia IItri{orll1is (Bull. : Pers.) Jaap (CBM・FB-

5595). A. Basidiomata: B. Basidiospores: C. Capillitia. a. 
capillitial thread: b. detail of capillitium. Scale bars A: 15 
mm. B:4.0μm ， Ca: 20μ m. Cb: 10μm 
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Lycoperdon-type , 2.5-11.0 μm broad, dichotomously 

branched, yellowish brow n, aseptate, pores slit-like or ^ 
irregular, abundant, walls 0.5-2.0 μm thick , pitted 町・

Paracapillitium absent. Exoperidial plates made of hyaｭ

line , subglobose sphaerocysts up to 30-50μm in di-

ameter 

Habitat: On sandy soil among grass 

Distribution: ] apan, Europ巴 (Kreise l， 1989; Lange, 

1990) , South Africa (Bottomley, 1948) , Kazakhstan 

(Shvarcman and Filimonova, 1970) , China (Liu, 1984) , 

Himalaya (Ahmad, 1941; Kr巴is巴1， 1989) , Mongolia 

(D�felt and Bumzaa. 1986) , Canada (Coker and 

Couch. 1928) , United States (Coker and Couch. 1928: 

Zeller and Smith , 1964) and Mexico (Urista el al" 

1985) 

Specimen examined: Chiba PreL Chiba-shi. Mihamaｭ

ku , Takahama. coll. F. Koshino s.n" CBM-FB-5595 

Japanese name: Kikumetake 

Remarks: This species is newly r巴ported here frol11 

Chiba Prefecture. p，巴viously. this species was reｭ

ported as C. caelala (Bull.) Morgan in ]apan (Yoshimi 

and Hongo, 1989). However. C. caelara is consid巴r巴d a

synonym of C. utrifonnis because both have th巴 same

structures of peridium and similar morphology of 

basidiospores and capillitial pores (Kreisel. 1989). This 

sp巴ciesis distinguished from oth巴rJ apanese spec i巴sof 

Calνaria by the 巴xoperidia l polygonal plat巴s， and the 

presence of slit-like pores in capillitium. Ca!valia 

excipulifonnis (Pers.: Pers.) Perdeck also has sLit-Like 

capillitial pores, but this species is clearly s巴parated

from C. llll拘rmis by the high stipitum basidiomata. 

and prominently warted basidiospores. Ca!νどllW

utriformis has one variety. i ι C. utrif'onnis var 

hungarica (Holl�) F. Smarda. It is morphologicaUy 

similar to the variety ulriformis except its remarkably 

depressed basidiomata and not developed subgleba 

(Calonge , 1998: Martin. 1997) 

Disciseda candida (Schwein.) Lloyd, Mycol. Notes 

1 (10): 100, 1902. 

Fig.5 

Basidiomata in small groups 01' solitary. hypogaeous 

when young. later subhypogaeous 01'叩19aeous.

globose to depressed globose. 10-20 mm broad. white 

to whitish gr巴y.Exoperidium thin. brittle. brown. fallen 

away except for the basal area leaving a cup-shaped 

remaining at maturity. encrusted with sand 

Endoperidium whi t巴 to whitish grey. papery. 

pulverulent, tough, op巴ningwith a small apical pore up 

to 4 mm wide. Gleba white when young. later 

olivaceous brown, powdery. Subgleba absent. 

Basidiospores globose. almost smooth or minutely 
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Fig. 5. Disciseda calldida (Schwein.) Lloyd (CBM-F゚  
35143). A. a゚sidiomata: B. Basidiospores: C. Capillitia. a. 
capillitial thread: b. detail of capillitium: D. A u to日 uo­

rescence of basidiospores and capillitia. Scale bars A: 7 
mm. B: 5.0μm. Ca: 20μm. Cb: 10μm. D: 15μm 

verrucose. warts up to 0.5 μm high, 4.0-5.0μm broad 

excluding ornaments or 5.0-6.0μm broad including or 

naments. with a short. hyaline pedicel up to 0.5μm 

long, yellowish to olivaceous brown: walls. ornaments 

and pedicels of basidiospores fluoresce. Basidia not obｭ

served. Capillitium Lycoperdon-type. 3.0-6 .0 μm broad. 

filamentous. ra r巴 ly branched, septate. breaking into 

short particles at septations. pores abundant. yellowish 

brown. walls 1.0 μm thick. not pitted. strongly fluoｭ

resce. Paracapillitiu口1 absent. 

Habitat: On dry. sandy soil among grass near the sea 

shore. 

Distribution: ]apan. Europe (Calonge. 1998: Kers, 

1975: Moravec. 1954). South Africa (Bottomley , 1948). 
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United States (Coker and Couch. 1928). Argentina 

(Moravec. 1954) and Oceania (Cunningham. 1944: 

Grgurinovic. 1997) 

Sp巴cimens examined: Chiba Pr巴f.. Sousa-gun守

Nosaka-machi. Notehama, December 21, 2003, col1. H. 

Sakamoto s.n., CBM-FB-35143: Chiba P ref., Sambu-gun , 

Hasunuma-mura, Minamihama. December 21, 2003, 

coll.1. Asai s.n., CBM-FB-35142: same place, February 

25, 2004, col1. 1. Asai s.n.. CBM-FB-35144. 

]apanese name: Usuiro-donguritake (newly named). 

Remarks: The genus Disciseda comprises 19 species 

and wid巴 Iy distributed in the arid, sandy environment 

of the world (Grgurinovic, 1997: Kreise1. 1976: 

Moravec. 1954). Ther巴 a re 2 species of Disciseda 

known to have almost smooth to minutely v巴rrucose

basidiospores: D. allo5lralis G. I-1. Cunn. and D. ce l νlnQ 

(Berk.) Holl� (Cunningham, 1944: Grgurinovic, 1997) 

However, D. candida is clearly distinguished from both 

D. allslralis and D. cervina by its more whitish 

endoperidium and not conspicuous. small apical pore. 

Anoth巴r 2 species of Disciseda are previously deｭ

scribed to have whitish endoperidium and small apical 

pore Iike D. candida: D. bovisla (Klotsch) Henn. and D. 

sllblerranea (Peck) Coker & Couch (Kers, 1975; 

Mitchel el al., 1975). However , D. bovisla is easily sepaｭ

rated from D. candida by its large. verrucose 

basidiospores (6.0-9.0μm broad, K巴 rs. 1975). Disciseda 

sllblerranea is also distinguished from D. calldida by its 

more smaller basidiomata up to 7-15 mm broad and 

more spinulose basidiospores (Mitchel el al川 1 975) .

Morphological characteres of the ]apanese specimens 

are well identical with the descriptions of D. calldida 

(Cunningham. 1944: Grgurinovic, 1997: Kers, 1975; 

Moravec , 1954). and those ]apanes巴 mate ria ls are 

identified as D. cαI!dida . This species is newly reported 

here from ]apan. 

Surface ornamentation and pedicels of basidiospores 

of D. candida can be obse rv巴d 1110re clearly under 

f1uorescense microscopy than visible light. As a result. 

f1uorescence microscopy is possibly useful to observaｭ

tions on basidiospores of Disciseda. Therefore. 自uores­

cence microscopy should be applied to morphological 

classification of this genus. 111 ]apan. only 1 species of 

this genus. D. sublerranea was hi th巴 rto known 

(Kasuya , 2004a: Yoshimi and Hongo. 1989). Both D 

calldida and D. o5ublerrallea are frequ巴ntly coll巴cted

from coastal sand dun巴s in ]apan 

Lycoperdoll Iligrescells Wahlenb. : Pers.. Synops. Meth 

Fung.: 146. 1801 

Fig.6 

Specimens examined: Chiba Pref.. Funabashi-shi. 

Fig. 6. AutoOuorescence of basidiospores and capillitia of 
Lycol'erdol1 l1igrescel1s Wahlenb.: Pers (C゚M-F゚-16308J. 
Scale bar: J5 JI m 

Oujinbo-cho. October 14. 2000, col1. Chiba Myco1. Club 

s.n.. CBM-FB-30038: Chiba Pref.. Chiba-shi. Chuo・ku ，

Aoba-cho. December 18, 1997. col1. Y. Abe s.n.. CBMｭ

FB-16308: Chiba Pref.. 1chihar a-shi , Shimono, Octobel 

27. 1993. col1. Chiba IvJyco1. Club s.n.. CBM-FB-9779 

]apanese name: Kuro-hokoritake. 

Remarks: Surface ornamentation and short p巴 dice ls

of basidiospores of this species cannot be r巴cognized

under f1uorescence microscopy, but under visible light. 

these are cl巴a rt y observed. 

Lycoperdoll sllilllOllo5al/ll1I/ Kasuya & Katum.. sp. nov 

Figs.7-8 

Basidiomata in caterva parva formantia vel gregaria, 

20-65 mm lata. 35-75 111m alta , turbinato-piriformia. 

cr 巴mea vel ochracea. Exoperidium primo albidum vel 

creameum. deinde pallide brunnescens v巴1 fuscoｭ

brunnescens. spinis fragilibus conicis vel subconicis 1-2 

mm longis deniqu巴 secedentibus interdum granulis 

c r巴me is pulverulentibus commixtis obtectum. 巴X

ceLlulis globosis vel subglobosis 5.0-7.0 μ m diam 

hyalinis compositum. Endoperidium papyraceum , 

cremeul11 vel ochraceul11. lucidum. ordinatione reticuli 

instructum. Gleba juvenilis alba. dein ochracea vel 

brunnea. pulverulenta. 割問 pseudocolumell a. Su t沼leba

b巴ne crescens. insigniter magna. usque ad 60μm 

crassa et 40μm alta. supedヨcie gyrosa vel spongiosa 

vel a l v巴o lata . cremea v巴1 ochracea. Basidiosporae 

globosae vel subglobosa巴 . episporio 4.0-5.0μ 111 diam 

(verruculo 0.5μm alto incluso 4.5・5.5μ m diam). 

olivaceo-brunneae , sine pedicello: paries cum 

verruculis fluorescens. Basidia non observata 

Capillitiul11 flavo-brunneum vel olivaceo・brunneum.

3.0-8.5 μm crassum. elasticum. as巴ptatum. interdum 

dichotomice ramosum. poris non abundantibus 

praeditum: pariete 1.0・ 1.5 μm crasso non foveolato 3-

stratoso. Paracapillitium abs巴ns

Aｭ
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Fig.7. Lwυ'pe ，.c/ol1 shilllOllS(ll1l1l1l Kasuya & Kalum. (CB1v!-FB-3250. ho!olype). A. Basidiomata. a. surface of basidioma: 

b. section of baおidioma: 13. 13asicliospores: C. Capillilia. a. capillitial thread: b. detail of capillilium: D. Sphaerocysls of 

exoperidiul1l. Scale bars A: 13 mm. 13: 4.5μm. Ca: 20μm. Cb: 10μrn. D: 5.0μm. 

Holotypus: CBM-FB-3250. ad terram in sylva. 

Ryukakuji. Sakae-machi. Imba-gun. Chiba Pref. in 

]aponia. 6 October 1991. a "Chiba Mycological Club" 

leg.. in Herbario fungorum Musei et Instituti Historiae 

Naturalis Chibaensis (CBM) cons巴rvatus目

Etymology: "shimousa" means the old name of colｭ

lected place of the type specimen. 

Basidiomata in small groups 01' gregarious. 20-65 

mm broad. 35-75 mm high. turbinate to pyriform. 

cream to ochraceus. Exoperidium white to cream 

when young. later becoming pale brown to blakish 

brown. made UjJ of fragile. subconical to conical spines 

1-2 mm long. later sloughing off. often mixed with 

cream pulverulent granules. Endoperidium papery. 

cream to ochraceous. shiny. showing reticulate pattern 

after exdoperidiull1 sloughing off. Gleba white when 

young. later ochraceous to olivaceous brown. 

pulverulent. without pseudocolumella. Subgleba very 

well developed. remarkably large. up to 60 mm broad. 

40 mm high. surface gyrose. spongy to alveolate. 

cream to ochraceous. 

Basidiospores globose to subglobose. verrucose. 

warts up to 0.5μm high. 4.0-5.0μ111 broad excluding 

ornament日 01' 4目5-5.5μm broad including ornaments. 

olivaceous brown. pedicel lacking; walls and ornaｭ

ments of basidiospores fluoresce. Basidia not observed. 

Capillitium Lycoperdoll-type. yellowish brown to 

olivaceous brown. 3.0-8.5μm broad. elastic. pores not 

abundant. aseptate. sometimes dichotomously 

branched. Walls of capillitium 1.0・1.5μm thick. not jJit 

ted. consist of 3-1ayer: outer layer thin. 0.1-0.3μm 

thick. middle layer 0.5-1.0μm thick. and inner layer 

0.2-0.5μm thick. only outer and inner layers fluoresce. 

Paracapillitium absent. Exoperidium composed of 

F
-
1
υ
 

q
J
 



Taiga Kasuya and Ken Katumoto 

Fig. 8. Lycoperdoll o5"iIllOIlS(/II/'''' (CBM.FB.3250. holotype) 
A. Basidiomata: B. SEM micrograph of basidiospore: C. 
.ﾄutoAuorescence of basicliospores and capillitia. Scale 
bars A: 20 mm. B: 1.0μm. C: 1 5μm 

globose to subglobose sphaerocysts. 5.0-7.0μm broad. 

hyaline 

Habitat: On rich soil or humus in woodland 

Distribution: ]apan (Chiba). Known only from type 

locality 

Specimen examined: Cl�ba Pref.. 1mba-gun. Sakae 
machi. Ryukakuji, October 6. 1991. col1. Chiba Mycol. 
Club s.n.. CBM-FB-3250 (holotype). 

]apanese name: Shimousa-ashibuto-hokoritake 

(newly named). 

Remarks: This species is characterized by the pres 

ence of spongy to alveolate, well developed, large 

subgleba, non-pedicellate, verrucose basidiospores and 

thick ( 1.0-1.5μm) . 3-1ayered walls of capillitium 

Exoperidium mix巴d with conical spines and 

pulverulent granules. and reticulate endoperidium of 

gleba place L. shimo!lsan.ullZ at Stirps 'L. Perlatum' in 

Section Lycoperdon (Demoulin , 1971). Hitherto, 3 speｭ

cies of Stirps 'L. Perlalum.' are known in the world 

(Demoulin. 1971). There are 2 species belonging to 

this stirps known to have spongy subgleba and 

verrucose badisiospores: L. l1igrescens and L. perlatul1l 

Pers. (Demo叫in . 1971). However. L. shimousanllll1 is 

distinguished from both L. l1 ig月scens and L. perlatlll1l 

by the well developed, large subgl巴ba ， non-pedicellate 

basidiospores and thick capillitial walls, moreover from 

L. Iligrescells by the pale brownish exoperidial spines. 

1n the genus Lycoperdoll , another 2 species ar巴 known

to have spongy , well developed. large subgleba like L 

shimousa/1um: L. /ividum. Pers. and L. mammiJorme Pers. 
(Calonge , 1998: Kreisel. 1962). Howev巴r. L. 

shill1ousa/1l11n. is easily distinguished from those 2 spe 

cies by its exoperidium forming subconical to conical 

spines or pulverulent granules. reticulate 

endoperidium of gleba and non-pedicellate 

basidiospores. Only 1 species, L. umbrinoides Dissing & 

M. Lange was previously describ巴d to have conspicuｭ

ously thick-walled capillitium ( 1.0-2.5 μm broad , 

Dissing and Lange , 1962; Kasuya. 2004c; Sarasini. 2005) 

in this genus. Howev巴r， this species is clearly sepaｭ

rated from L. shil1lousanum by its blackish. smooth 

endoperidiu日1 and warty basidiospores with long 

pedicel. As above , no species of Lycoperdol1 is known to 

have spongy to a lv巴olate ， well developed, large 

subgleba , non.pedicellate. verrucose basidiospores and 

thick capillitial walls. Therefore. L. shimousa川1 111 is deｭ

scribed here as a new species. 

Observations on the detailed structures of capillitial 

walls are difficult by the usual microscopical methods. 

However, 3-layered capillitial walls can be clearly obｭ

served under fluorescence microscopy. This result 

suggests that the structures of capillitial walls can be 

possibly applied to a new taxonomic characters. 

Therefore. intensive re-examinations on morpholo幻r

of capillitial walls of Lycoperdon using fluorescence miｭ

croscopy are needed 

Lycoperdoll IIl1lbr;'llIl11 Pers. P巴rs.. Synops. Meth 

Fung.: 147, 1801 

Fig.9. 

Basidiomata in small groups. 20-40 mm broad. 25-45 
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Jif:!?治 B ~ぶ a

Fig. 9. Lycoperdoll 1I11lbrimllll Pers. : Pers. (CBM-FB・11 572)

A. Basidiomata: B. Basidiospores: C. Capillitia. a. capillitial 
thread: b. detail of capillitium. Scale bars A: 7 mm. B: 3.5 
μm. Ca: 20μm. Cb: 10μm 

mm high. subpyriform to pyriform , pale brown to yelｭ

lowish brown. Exoperidium made of densely. slender_ 

convergent spines, 0.5-1 mm  long, pale brown, brown 

to blackish brown , lat巴r sloughing 0妊. not surround巴d

by granules or warts. Endoperidium papery. shiny. 

pale brown to grayish brown at the upper part than 

subgleba , lower ochraceous to yellowish brown_ Gl巴 ba

white when young. later olivaceous brown to someｭ

times purplish, with indistinct pseudocolumella. 

Subgleba well developed, spongy to alveolate. 

olivaceous brown to greyish brown. 

Basidiospor巴s globose to subglobose_ minut巴 Iy

verrucose. warts up to 0.5-1.0μm high. (3.5-) 4.0-5.5 

μm broad excluding ornaments or (4_0-) 4.5-6.5μm 

broad including ornaments. olivaceous brown. with a 

short. hyaline pedicel up to 1.0μm long. Basidia not 

observed. Capillitium Lycoperdon-type. 2.5-8 .0 μm 

broad , elastic , pores abundant. aseptate. dichotomously 

branched_ walls 0.5- 1.0μm thick. pitted 

Paracapillitium usually abundant 

Habitat: On rich soil or humus in woodland_ mainly 

under conifers 

Distribution: ]apan. Europe (Calonge and Demoulin. 

1975; Kreisel. 1962; Lange, 1948; Pegler el (11... 1995) 

East Africa (Oteino, 1967). United States (Coker and 

Couch. 1928) and Mexico (Calder�-Villag�ez and 

Pér巴z-Silva， 1989). 

Specimen examined; Chiba Pref.. Chiba-shi, Chuo-ku, 

Aoba-cho. ]une 25. 1998, coll. Y. Abe s.n.. CBM-FB-

16528; same place, ]uly 1. 1998, coll. T. Fukiharu s_n 

CBM-FB-16555 and 16556; Chiba Pref.. Chosei-gun , 

Chonan-machi. Kasamoriji, S巴ptember 24, 1994, coll. E 

Sano s.n.. CBM-FB-1l572 

]apanese name; Tsubu-hokoritake. 

R巴marks; This species is newly reported here from 

Chiba Prefecture_ This species is morphologically very 

similar to L 凸:Ionicwn Demoulin. but its basidiospores 

have long pedicels up to 20μm long (Demoulin. 1972) 

1n ]apanes巴 members of Lycoperdon. basidioma strucｭ

ture of this species is similar to L. umbrinoides, but the 

latter has more warty basidiospores and the very 

thick-walled capillitium (Dissing and Lang巴， 1962; 

Kasuya, 2004c; Sarasini, 2005 ) 。
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千葉県菌類誌 (V) 腹菌類. 2. 

ホコリタケ科の追加

糟谷大河1)・勝本 謙2)

1) 筑波大学生物資源学類植物寄生 l省学研究室

干305・8572 茨城県つくば市天王台 1-1-1

E-mail: tkasuya@stb.tsukuba-ac.jp 

2) 干 753-0214 山口市大内御堀 2055・27

前報にヲ|き続き，千葉県立中央博物館に収蔵されて

いる千葉県産ホコリタケ科菌類標本について分類学的

検討をおこない，以下の 8 種を報告した: Cal悶tÎa

bOIl ÎIl日，SÎS ( オオノウタケ).c. cral1ﾎiformﾎs ( ノウタケ).
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仁 rllgosa ( イロガ、ワリホコリタケ).仁川ri!(Jrll1 is ( キク

メタケ). Disciseda candida ( ウスイロドングリタケ，

新称). L. nigresceJls (クロホコリタケ). L. Shill1(}lISallll川

(シモウサアシブトホコリタケ，新初、) .および L

1I11Jbrill1l1l1 (ツブホコリタケ) .これらのうち. 1!!l tl: )，I~ 

部が発達し. 11包子の小柄を欠き，さらに 3 ";;1 からなる

厚い弾糸墜を持つ新種 L. shimOllSaJl llll1 を記載した.ま

た .Dι仰dida は日本新産種である.さらに. c 
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boninensis. C. craniゲィ)r111I.\'， 仁川Igosα.C目 lI tr!ゲormis， およ

び L. umbrinum は千葉県加j'jm干重である.ノウタケ属，

ドングリタケ腐およびホコリタケ属に属する 4 積の l符

について，蛍光顕微鏡飢祭に基づき，胞子と弾糸に認

められた自家ill:光を記載した.これらの自家蛍光の観

察は，ホコリタケ科の形態分類において重要である可

能性が示唆された.


