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I lntroductio:n 

The genus Peniophora of Corticiaceae was established by CooKE48l in 1879. It was segre· 

gated from the genus Corticium based on the presence of sterile structures in the hymenium 

which were designated as "Metuloids" by CooKE and later called cystidia. After the establish· 

ment of the genus Peniophora by CooKE, many species were reported under this genus. 

When established, the genus Peniophora CKE. designation of type species was not made. 

Peniophora quercina (FR.) CKE., the first species in the original description of CooKE was the 

same species as Thelephora quercina PERs., the type species of the genus Corticium S. F. GRAY 

(1821). Fifteenth species in the original description of CooKE, Peniophora velutina (DC. ex FR.) 

CKE, was the same species as Thelephora velutina DC.. ex FR., which is the type species of the 

genus Corticium FR. (1835). Therefore the genus Peniophora CKE. was subjected to the several 

different interpretations. 

In 1912, BouRnoT and GALziN29l divided the species of the genus PeniojJhora CKE. into seven 

groups based on the macroscopic and mic:roscopic characteristics. Hereafter their systematic 

consideration of dividing into genera within the genus Peniophora CKE. has been accepted by 

several workers. 

KARSTEN97l9Sl established the genera DijJlonema KARST., Gloeoeystidium KARST., Peniophorella 

KARST. and Amphinema KARST. HoEHNEL and L!TscEAUER87 l established the genus Gloeopeniophora 

HoEHN. &. L!Tscn. RicKH4l established the genus Gloeopeniophoretla RicK They limited them· 

selves to recombination of some of the species of the genus Peniophora CKE. to these genera. 

DoNKssJ established the genus Tubulicrinis DoNK. ERIKssoN 69 ) established the genera Hyj;!zodontia 

ERmss., Fibricium ERmss. and 111embranicium ERIKss. DoNK62l6Sl66l emended the genera Gloeocysti· 

diellum DoNK, Phlebia FR., Hyphoderma vVALLR., Peniophora CKE. and Phanerochaete KARST. They 

made attempts to systematize the species of the genus Peniophora CKE. under these genera. 

Nowadays the study of the genus Peniophora is directed to the examination of the generic 

value of the "grouping'' of Bour<no-r &. GAr.zw28l 291 together with the classification of the species. 

In 1901, HENN1Nos84l described Penio,bhora discoidea P. HENN. based on a collection by SHIRAI 

at Nikko. This is the first record of the genus Peniophora in Japan. In 1904, l\lfA-rsuMORA117J 

listed two species of Peniophora, P. discoidea and P. querc£na in his "Index Plantarum Japoni· 

carum", without description. YAsunA17ol-173 l reported six species of the genus Peniophora 

(Kawata.ke Zoku) with description in Japanese, T .. ho9ll reported fourteen species and one 

variety, induding eight species already re;mrted by HENOliNGs and YAsUDA. S. ho90l treated 

eleven species and one variety of PeniojJhora and two species of Gloeocystidium which were 

already reported in Japan, in his "1\!Iycological Flora of Japan (1955)", 

The author examined more than five hundred specimens of resupinate Corticiaceae of 

fungi coUected from 1-Ioklmido south to Honshu, Shikoku, Kyushu and Amarnl Oshima Is., and 

in this report cbscri bes the macroscopic and microscopic characteristics in fruit body mor· 

phology, chemical reactions of the fruit body, cultural characteristics, and the type of decay of 

wood. Taxonomical discussions on the genera and species as well as their keys are presented. 

The author wishes to express his thanks to Dr. Kiyowo AosmMA, Head of Forest Pathology 

Section, Government Forest Experiment Station, for his kind suggestions and constant guidance 

throughout the work The author also wishes to express his gratitude to Professor Shigeyasu 

AKAI, Kyoto University, for his helpful suggestions and his critical reading of the manuscript. 



Gratefui acknowledgements are also due to Dr. Kazuo ho, Director of Division of Forest 

Protection Research, Government Forest Experiment Station, Dr. .Minoru liAMA!JA, Kyoto Uni

versity 1md Mr. Rokuya IM,\2.BKI, Government Forest Experiment Station, for their helpful 

advices and criticism. Fu:rthl:r, the author is greatly indebted to Dr. Yosio KoBAYAsr and Dr. 

'(oshimichi Dm, National Science l\!Iuseum, for examining the herbarial materials. Dr. Hisahiko 

FuRUKAWA and IVfr. 'fadashi KoBAYASHI, Government Forest ·Experiment Station, for supplying 

many fungus materials, to whom the author expresses his heartfdt thanks. 

II lHstorical review on the concept of the genus Peniophora CKE. 

l. CooKE's concept of the genus Penioplwra CKE. 

'fhc concept of the genus Penioplwra CK~e. (1879) was as follows : CooKEW established the 

genus Peniuphom CKE. based on the prest>nce of "the projecting bodies or metulo.i.ds" called 

cysticlla arising in the hymenium of the genvs Corticium, 1mt he did not designate the type 

specws. Ffe recorded .fourteen species \Vhich were newly reclassifwd frm.11 the genus CoJ'ticium, 

one llpecies newly reclassified from the genus Stereum and one new species. The difference 

betvv'een the genus I'eniojJhora and Corticiutn \vas that the furrner possesses cystidia :in the 

hymeni<.1m. Thelej;hora quercina PERs., the first described species in the original description of 

the genus Penioj!hora CKE, has been selected as a lectotype by DoNKBn1• 

Studies of the genus Peniophora before CooKE : 

Eighty-three years earlier than CooKs's estab1bhrnent of the genus Peniophora CKc., several 

workers studied numerous species of Penioj;r;ora CKL though they treated them under genera 

other than Cn:., namely, the genera Corticium PERS. ex FR., Thelephora FR. and 

Stereum PERs. ex F1L 

In 1796, PnsooN1331 established the genus Corlicium based on effuse and resupinate charac

teristics and described1Ml· 136 ' a rw.mbcr of known and new species in France, and he placed 

them in the genera Corticium and Thelephora which vvere established by FRms, In 1821, FRmsm 

established the genus Thele,t,hora based on stipitate and pilcate fruit bodies and pileous 

hymeniurn, and his12l-m described species were mostly treated under the genus Thelephora. 

ScawEINnz153J reported the genus Thelej!lwra on the German species. BERKnn5' ·8' described 

marry species of the genera Corticium, Thelej;hora and Stereum in England and North America, 

seventeen species of whir.:h were treated later under the genm; Penioj;hora by CooxEW-Ml and 

l\IIAsSEE1H!"l15J, 

Studies of the genus I'enioj)hora after CooKE were as follows : 

;\fter the establishment of the genus Peniophora by CooKE, many species were reported 

under this genus or later estabHshed genera into which many workers after CooKE divided the 

genus Peniop!wra CKE. 

Bet1veen 1882··1896, KARSTE;;Boi·.Ioll established the genera DijJlonema KARST., Gloeo(yslidium 

KARST,, Peniopiwrclla K.\RST. and .i'untll!inema KARs·•·. He treated the several species under these 

genera. And he also reported many species under the genus Corticiun1 without the genus 

Peniophora Cn:. 

Di/Jlonema KARs·r., .Bidr. Kaenn. Finl. Nat. Folk 48 ; :no, 1889. Type species : Dij;lonema 

sordescens KARsT. This genus is characterized as follow:J; Resupinate fruit bodies, yellowish 

rhizomo:rphus, clamped cystidia and hyaline, nonamyloid spores are present. 'T'he genus 



Amphinema KARST. is a synonym. 

Gloeocystidium KARST., Bidr. Kaenn. Finl. Nat. Folk 48 : 429, 1889. Type species : Gloeocystidium 

exsudans KARsT. The genus belongs to Hydnaceae and includes the species without cystidla. 

Peniophorella KARsT., Bidr. Kaenn. FinL Nat. Folk 48 : 427, 1889. ·rype species : Peniophorella 

jJubera (?FR.) KARST. According to Dmm;63l identity of type species was uncertain, and moreover 

it seemed to be a "nomen dubium", therefore adoption of this genus is in question. 

Amphinema KARsT., Bidr. Kaenn. Finl. Nat. Folk 51 : 228, 1892. Type species : Dip!onema 

sor·descens KARsT. KARSTEN100 l changed the generic name Diplonema KARST. to Amphinema KARST., 

and according to the International Rules Amphinema KARST. is a synonym of Diplonema KARST. 

PAT01HLU\Rn127l128 ' reported species which were later put under the genm; Peniophora by 

MAsSEE114J, RoGEJ<s & J ACKSON148l and .1AcKsoN93l, but first they were treated under the genera 

Corticium and Hypochnus for the species in France. PEcK12el~ 182 > described under the genus 

Corticium on the several new North American species which were later put into the genm; 

Peniophora by Ih:on~EL & LrTSCHAUERsu> and BuRT40Wl. Ivi.ASSEF:1Hl described in "A Monograph of 

the Thclephoraccae" twenty~nine new species and seventeen nevv combinations in the genus 

Prmiophora. In his newly combined species, several well~ known species of the genus Peniophora 

were included: these are P. gigantea, P. laevigata, P. similis, P. trmuis, and P. violaceo-livida etc. 

SAcCARooH9J-152J listed fifty-two species of the genus Penioplwra, including eight new combina

ti.ons. BRESADOLAS3l-89J described many Peniophora species under the genera PeniojJhora, Corticium, 

Kneiffia and Gonatobotrys, nine species of which were recombined afterwards to the genus 

Peniophora and its allied genera (lvfembranicium ERmss. and Hyj;lwderma DoNK) later by HonrNEL 

& LnsCHAUER8Bl88l, BouRDOT & G.uziN29 l 3ol, ErnKssoN69l and DoxK63l. HoEHNEL & LnscHAUER86l-S9l re~ 

ported eighty-three species of the genus Peniophora, including forty-five species newly combined 

from the genus Corticium, and they estahlished the genus Gloeoj;eniojJhora HoEHN. & Lnscu. 

Gloeopenio,fJhora HoEHN, & Ixrscn,, I(. Akad, Wiss. Wien, Math, ~ Nat. Kl Sitzungsb. 116:815, 

1907. Type species : Peniophora incarnata (PERS. ex FR.) C~tE. 'Ibis genus is characterized as 

follows : Resupinate fruit bodies, cystidia, gloeocystidia ar1d hyaline, nonamyloid spores are 

presenL P. incarnata, the type species of this genus was included in the genus Peniophora CKE. 

em. DoNK by DoNKsa> for the reason of having tinted spores. 

BouRDOT & GAt.zTN29JMJ divided the genus Peniophora into seven groups and described one 

hundred and eight species including twenty-eight new species from France, In "The Thelepho

raceae of North America", BuRT41H 2> reported one hundred and tvventy-three species, including 

sixty-seven new species, of the genus Peniophora. Several species treated as members of the 

genus Corticium by BuRT were recombined afterwards to the species of the genus Peniophora 

later by some workersHB'. LnscHAUEF112l113l described six new species of the genus Penioj;hora 

in Sweden and Austria. RrcK14<J established the new genus Gloeoj;enioj;horella RtcK. 

Gloeojmziof;horella RrcE., Broteria, Ser. Ci. not 3 : 47, 173, 1934. 'fype species : Gloeopenio

p!wrella rubro-jlava RrcK. The genus includes species having resupinate fruit bodies, cystldia, 

hyaline spores ccnd smaller gloeocystidia than Gloeopenioj;/wra incarnata. PIL~T137) reported 

fifteen species of Siberian PeniofJ!wm. RoGERS & }AcKsoNHS) examined the relationships of the 

genus Penioj;hora and its allied genera of all over the world. JAcKsoN92l93> and JAcKsoN & 

DEARDEN 94i95) reported twenty-eight species of the genus Peniophora including fourteen new 

species and t-.vo newly combined species from North America. ERrKssoN67l69> made an attempt 

to divide Peniop!wra sect. Coloratae, group VII of BouRD, & GALZ., into six groups. He estab

lished three new genera lf.yphodontia EHrKss., .fi'ibricium ERrKss. and Afembranicium ERIKss. 



1"·ALBoTl51H59) reported. eighteen species including t.\vo ne\.v species of the South /\.frican 

Peniot,hora. \'VEREsuBM>·,l5Sl added detailed information to the concept of section Tubuliferae 

of the genus Peniop!wra CK£., Group ll .. Tubuliferac of .BouRn. & GALL, and described forty-seven 

specle~l belonging to the section, CuwmlGHAMM>57l proposed thi::ty-eight species inc1uding seven

teen new species and one newly combl.ned species of the genus Penioj;lwra from Australia and 

New Zealand, DoNKW--Bol proposed the following genera: Cfoeocystidicllum Dom: em. I)oNK, 

Tubulicrinis DoNK, Phlebia FR. em. DoNK, llyj;hoderma WALLR. em. DoNK, Peniophora CKE. em. DoNK 

and [Jharwrochaefe K·.ARST. ern. l)oNK. BotDt:K 21).22 ) 2~,o~· 26) clescribed cultural characters and reaction 

o:f mycelium to several reagent:s in thirty-eight .specie5 of the genus Pcniofllwra. CnR!STlAI<SEN'!>Hs! 

reported Danish species according to the ERmsso~'s and DoNK's systems. SLYSH·156 ' classified 

ninety-one species of the genus Pcniophora into eight sections by the microscopic features 

using materials coJlected in northern No:rth America. PARMAsTo1251 reported nine species of 

the genus Penio,vhora and hc12<1 recomb.ined three species under 1:he genu.s P!wnerochaete KARST. 

em. DoNK from IZamchatl.<::o~ Penimrula. 

2. BomWO'I.' and GALZIN't< concept nf the genus Penioplwra CKE. 

They2lll>lOJ divided the genus Penio(;hora CKE. into seven groups and described one hundred 

and eight species including t\vent-y~cig.ht ne\v spec.ics. 

Group 1 : Gloeocystidialcs- the spedes with gloeocysticiia belong to this group, consisting 

of e:ight species including three nevv species. 

Group ll : Tubuliferae the spc::cies with cystidia having capillary lumen belong to this 

groupJ ht.tvin.g· t.hirty··three species including eighteen nc\\'" species. 

Group m: Hypha1es··Ahe species with cystidia having capitate apex and septate stem 

belong to this group, having thirteen species including one new species. 

Group lV : Radicatae .... -the species with mycelial strands belong to this group, having 

seven species including two new specicc,. 

Group V Membranaceae· the species \vith thick and membranous fruit bod.ies belong to 

this group, having fi:fteen species including one nev.,r species, 

Group vr Ceracae~r.he W<lXY species belong to this group, having twelve species includ· 

ing one nevv· species. 

Group VJJ : Coloratae-.. ·tlw spon~ masses of the species of this group arc pale .ned. This 

group .has twenty species including; t\VO ne 1,V spedes. 

Hereafter their systematic consideration of dividing sc:ctions w.ithin the genus Peniophora 

Cn. has been accepted by many workers. 

3. }~ItiKSSON's coneept of the genus Peniophora CKE. and its allied genera 

ln 1950, ERIKssoN67 ' made an attempt to divide Peniophora sect. Co!ore1tae, Group Vll of 

Bouno. & GALz. into six groups. 

1) P. incamata-group: with ellipsoid spore;;, lacks clendrophyses (five species). 

2) P. lilacea-group: with eilipsoid spores and gl.oeocystidia, lacks dendrophyses (one species). 

3) P. cinerea-group: with cylindrical spores, lacks clendrophyses (ten species, including one 

new species). 

4) P, iycii-group : with cystidia and hyaline dendrophyses (two species), 

5) P. vers(l{H·1nis~group : -~Nith cystidia and bro\vlJ~\valled dendrophyses (one sp(x:ies·l, 
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6) P. polygonia-group: with cylindrical spores and gloeocystidia, lacks dendrophyses (one 

species). 

In 1958, ERrKssoNesJ established three new genera : llyphodonlia ER!Kss. on the basis of 

Group III-Hyphales of BouRD. & G.uz., Fibricium ERIKss. on the basis of dimitic basal hyphae, 

and 11-iembranicium ERrKss. on the basis of Group V-Membranaceae o:f BouRD. & GALz. 

1) Hyphodontia ERIKss., Symb. Bot. Ups. 16(1) : 101, 1958. Type species: Gonatobotrys pallidula 

BRES. 

ERIKssoN's concept of this genus contains those of Odontia and Corticium. 

2) Fibricium ERmss., Symb. Bot. Ups. 16(1) : 112, 1958. Type species: Corticium greschikii 

BRES. 

The main feature of this genus is the nature of the hyphae which is dimitic 

3) Membranicium ERJKss., Symb. Bot. Ups. 16(1) : 115, 1958. Type species ; Peniophora cremea 

BRES. 

The scope of this interemistic genus comprises Peniophora sect. Membranaceae of BouRo. 

& GALZ., in which basal hyphae are thick-wailed, without clamps and with branches. 

ERrKssoN recognized DoNK's concept of the genus Peniophora and he accepted the following 

genera, Peniophora CKE. em. DoNK, Gtoeocystidiellum DoNK em. DoNK, Tubulicrinis DoNK, Phlebia FR. 

em. DoNK, IlyjJlwderma \VALLR. em. DoNK. His treatment of the species extends to the fungi 

belonging not only to Cortidaceae but also to Hydnaceae. 

4. DONK's concept of the genus Peniopfwra CKE. and its allied genera 

DoNKm-s6! recognized the foll.owing s.ix genera : Gloeocystidiellum DoNK em. DoNK, Tubulicrinis 

DoNK, Phlebia FE. em. DoNK, llyphoderma 'vVALLR. em. DoNK, PeniopJwra CKE. em. DoNK, and 

Phanerochaele KARST. em. DoNK. 

Gloeocyslidiellmn DoNK em. DoNK, FungT!S 26 : 8, 1956. Type species : Corticium porosum BHK. 

& CuRT. The species of this genus have gloeocystidia and amyloid spores. He reported nine 

newly combined species. 

Tubulicrinis DoNK, Fungus 26 : 13, 1956. Type species : Peniophora glebulosa (BRES.) SAcc. & 

P. SYn. The distinguishing trait of this genus is that their cystidial walls are soluble in ten 

per cent potassium hydroxide solution. Before DoNK established the genus, RoGERS and JAcKSON148l 

already pointed out "nomen confusum" of the type species of this genus. "vVERESVB168l said that 

DoNK's action in designating, as the type species of his new genus Tubulicrinis, "P. glebuiosa 

(BREs.) SAcc. & P. SYo.", followed by ERIKssoN's and CHRISTIANSEN's acceptance of the name, 

necessitated this restatement about what it was to us. Thus, the idea of the species Peniophora 

glebulosa (Br<Es.) SAcc. & P. SYn, is uncertain at the present time. For this reason WEREStm168J 

selected Peniophora gracillima Eu. & EvERH. ex RoGERs & JAcKs. as the lectotype species of the 

genus. 

Phlebia FR. em. DoNK, Fungus 27 ; 9, 1957. Type species : Phlebia radiata FR. 'The genus 

belongs to Meru1iaceae. The species of this genus have gelatinous fruit bodies which shrink 

into a varnish-like film upon drying. DoNK treated Penioplwra gigantea (FR, ex FR.) MAss, in 

this genus. 

Hyphoderma VVALLR. em. DoNK, Fungus 27 : 13, 1957. Type species : Hyphodenna spiculosum 

WALLR, "=Peniophora setigera (FR.) HoEHN. & LJTsCH. According to l'v1!Lt.mJ21l, P. setigera is the 

synonym of Odontia setigera (FR.) MrLL., therefore this genus is nmv obsolete. 
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Peniophora CKE. em. DoNK, Fungus 27 : 15, 1957. 'J'ype species : Corticium quercinum (PERs. 

ex. Fr<.) FR. The genus emended by DoNK is about equal to Peniophora sect. Coloratae in 

Bouan. & GALz. The color of spore mass is pale red, and he included three species in this 

[ren.us. 

Phane1·ochaete KARST. ern. DoNK, .Persoonia 2 (2) : 223, 1962. T'ype species : Penioplwra coc· 

cineofuh•a (Scuw.) Bun. From the original description, it includes species of PeniojJhora· 

(complex) traditionally accepted, excluding fifteen species of Peniophora in the sense of DoNK. 

DoNK emended the genus Peniophora CKE., and proposed that species of the genus Fenioplwra 

were limited to those assumed to be pale red in spore mass. And many other species were 

treated in the genera established by himself and others. Specie'S not included in the above 

genera were put 1.mckr the genus Phanerochaete. 

;). Japanese Perdophora species hitherto known 

In Japan, fourteen species and one variety of the genus Penioj>hora CKE. have been reported 

by l·IENN1KGs81l85), YAsuDAHo>-.tn• and T. ho9L, during the past s:ix.ty years and they are as 

follows: 

Peniophora gigantea (Fl,.) MAss. 

P. glehulosa (BREs.) S11cc. & P. SYD. 

P. ravenelii CKE. 

P. mutata (PEcK) HoEHN. & LnsctL 

P. similis (BERK. & CunT.) MAss. 

I'. incarnata (Pus. ex FR.) .h .. AHsT. 

P, ajjinis .BuRT 

P. nuda (FR.) BREs. 

P. cremea (BRr.s.) SAcc. & Sn;. 

P. versicolor (BREs.) SAcc. & Sm. 

P. filamentosa (BEJ<K. & Co Hr.) Bun 

P. cinerea (FR.) CKE. 

P. quercina (PERs. ex FR.) Cn:. 

P. discoidal P. Hrmoi. 

P. quercina (PERs. ex FK.) CKE. var. konwbensis (P. Hc:;N.) HoEHN. & Lnsor. 

In 1901, Hm:iN!NGs8" cleocribed Peniof;/wra discoideo P. HENN, based on the specimens on 

Quercus sp. collected by SmRAl at Nikko. SruRM.'s collection is missing in Japan. And also in 

1902, HENNINGs3M described Feniof;/wra quercina (FR.) C!n:. and Corticium l<omabensis P. HENN. 

based for the former, on the specimens on Castanea sp. collected by KA><NATsuNo and for the 

latter, on the specimens on Quercus sp. collectt•d by SuzuKI at Komaba, 'Tokyo. These collections 

are missing in Japan. l\llATSUMURAnn noted the names Fenioj;hora discaidea P. Ii ENN., F. quercina 

CKE. and Corticium komabensis P. HENN. without description. Y AsunA170J "173l described six species 

of the genus Feniophora, namely, Fenioj;lwra incarnala PER'J,, P. quercina (PERs.) Ge:E., F. versicolor 

BRES., P. allescheri BREs. ( P. mutala (PEcK) Hm:rw. & Lnscn.), P. gigantea (FR.) CKE. and F. 

gtebulosa (FR.) BREs., and gave them Japanese names. T. ho91J reported fourteen species and 

one variety, including eight species already reported by HENNINGS and YAsUDA, examining the 

spedmc"ns in the YAsUDA herbarium. The follov,ring seven species were newly found in Japan 

by T. ho : Peniophora ravenelii Cn:., P. oimilis (BERK. & CuRL) MAss., P. laevis (FR.) BuRT ( = P. 
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a !finis BuRT J, P. nuda (FR.) BREs., P. cremea (BREs.) SAcc., P. filamentosa (BERK. & CuRT.) BuRT 

and P, cinerea (PERs.) CKn. S. ho90 ) enumerated in his "Mycological Flora of Japan" two 

genera and fourteen species already recorded by HENNINGs, YAsUDA and T. ITo. He transferred 

Peniophora incarnata and P. mutata to the genus Gloeocystidium KARST. as "ad interim". The 

genus G!oeocystidium KARST. belongs to Hydnaceae, therefore this treatment was essentially 

needless. HAYAsm82 ', HAYASHI and AosmMA8o)8l! reported twelve species of the Japanese PeniojJJwra 

species. 

ill Description of Japanese genera and species 

L Materials and methods 

Materials : The descriptions were based on specimens collected from various parts of Japan 

by the author and the collaborators, and YASUDA's specimens identified by E. A. BuRT and C G. 

LLoYD kept in the National Science Museum, and specimens determined by H. S. JAcKsoN, V. 

LnscB:ADER, L. 0. OvERHOLTS and R. .F. CAIN, kept in the Herbarium of Forest Mycology, Govern

ment .Forest Experiment Station \vere also examined. 

Methods : Macroscopic characters of specimens were studied with a stereoscopic microscope 

at X 16 and X 40. Judging spore color mostly depended on spore print. The spore print was 

obtained by wrapping a fruit body in cellophane from the specimen in good fruiting condition. 

Spore colors were mostly white or creamy white and in some species were pale red. 

Thickness of :fruit body is variable among the species, 50 to 2, OOOv. Hymenial surface 

is pruinose, farinose or pilose by projecting cystidia, and in several species is sometimes 

cracked. 

The colors of species examined were white, cream, yellow and brown, and changeable 

under natural conditions. of temperature, humidity and light etc. Color reaction of fruit body 

was tested by using five per cent potassium hydroxide solution. The original color of fruit 

bodies of many species turns to various colors, e. g. yellow, purple, wine-red, reddish, blue, 

brownish, tawny, dusky, black or bleached. 

The sterile marginal zones of fruit bodies of many species have different colors against 

fruit bodies, and become thin and fibrillose. 

'\Vithout critical study of the microscopic characters correct identification can not be made 

for the species o£ the genus Penioj;hora and its allied genera based only on the macroscopic 

ones. For microscopic study a longitudinal hand section of the fertile fruit body was made. 

Sections were mounted with three per cent lactic acid, and microscopic characters of 

spores, hyphae and orig.inal colors in section were observed. Lactic acid does not change 

granular matter which incrusts the cystidia and hyphae, and fungus pigment which is included 

in hypha! celL They are dissolved and bleached in potassium hydroxide solution. 

Texture depends on the arrangement of hyphae composing the fruit body. To make clear 

the nature of the texture, a macroscopic examination should be taken in connection with the 

study of a longitudinal section. The follo1ving types of texture were generally recognized : 

Floccose-···the hymenium does not form a continuous palisade layer. It is interrupted and is 

often at different levels. Macroscopically the fruit body appears to be a cottony mass of 

hyphae. Membranous--the hyphae do not distinctly differentiate in the hymenium, subhy

menium and subiculum. Macroscopically the fruit body looks downy. Pelliculose-the hymenial 



layer is compact and sharply differentiated from the loosely arranged or gelatinized subhy

menium and subiculum. Macroscopically the fruit body l.ooks like a thin crust. \Naxy~--tlw 

section appears very compact and often gebtinized. The fruit body is rigid. 

The color of texture depends on the. hyphae. The color of hyphae is distinguishable only 

under the microscope of low pov;er. The hyphae of many species are colorless and they look 

hyaline abo in section, though several species have distinctly yellovtish or brownish color in 

their sections. 

Sections were motinted with live per cent potassium hydroxide solution and mixed vilth a 

saturated aqueous solution of phloxine. 'fhis mount was useful for detailed study of particular 

structures. The author utilized this mount to analyze hypha! system., shape, size, waH, lumen, 

septum.~ clarnp connectionf ba:-:1e~ apF:X and protrusion of cystidiaj and sha_pe and size of basidia. 

Ten per cent potassium hydroxide solution was <Jddt'd to the same mouni to test the ;x'rststence 

of the cystidial walls. 

Sections were also mounted in MELzER's solution to determine if an amyloid reaction occur· 

red, The re;u:tion was indicated by a m.ore or less blue color in the spore~; and hyphae. 'fhc 

examin<ltion of spores attaching to the sterigmata is necessary to distinguish from spures of 

other specws. In this study shape and size of mature spores were measured. 

Gloeocystidia of waxy specimens were indistinguishable in ordinary mounting media, but 

were distingnishahle in the sul.fnr\c benzaldehyde reagent. In this mount the gloeocystidia 

turned to ·violaceous black. 

The formuke o:f MELnR's reagent and sulfuric benzaldehyde are : 

a) Mnzrm's reagent (in Bomm, 1958) 

Potassium iodide .. · ·, · 

Iodine 

Water· 

Chloral hydrate ··· 

..... ·0. 5 g 

... 20, 0 g 

... 22.0 g 

b) Sulfuric benzaldehyde (,in MAIRE, 1910) 

V{ater, 

Pure snlfuric acid · .. · .. 5. 0 cc 

Benzaldehyde .... ·4. 5 cc 

2. General references and abbreviations 

Scientific names of the trees have reference to HoNDA's "Nomina l'1antarum Japonicarum" 

(1957). 

In describing the appearance of fruit bodies, the color has been denoted according to the 

"Color Standard for fu.ndamental researches of forestry experiment" (Tokyo Regional Forestry 

Office, 1 943). 

In this paper the following abbreviations are used 

1) Herbarium name : 

F : Government Forest Experiment Station, Meguro, Tokyo, Japan. 

TNS : National Science Museum, Ueno Park, 1'okyo, Japan. 

TRT :University of Toronto, Department of Bota.ny, Toronto, Ontario, Canada. 

DAOM : IVlycologkal Herb<crium, Division of Botany and Plant Pathology, Science 

Service, Department of Agriculture, Ottawa, Ontario, Carmela. 



2) Collector's name : 

K. A. : Kiyowo AosmMA 

Y. H. : Yasuo HAYASHI 

H. F. : Hisahiko FuRUKAwA 

T. K. : Tadashi KoBAYASHI 

:)) Figures : 

cc : clamp connections. 

me : multiple clamp connections. 

icy : incrusted cystidia. 

g : granular matter on the surface of mycelia. 

gm : coarse granular matter on the surface of mycelia. 

gc : granular contents. 

ch : chlamydospores. 

4) Plates : sign t : indicates color change treated with 596 KOH solution. 

:o,, Important morphological characteristics of the genus Peniophora CKE. 

and its allied genera with !% key of genera 

1) Important morphological characteristics of the fruit body 

Basidiospores : The spores of the species of Peniophora CKE, and its allied genera are 

smooth and hyaline under the microscope even when they show pale red in mass macroscopi" 

cally. The shape, size and amyloidity are a specific character for each species. Therefore 

these are the valuable elements for identification. They are mostly e11ipsoid or ova.!, rarely 

globose. 

The presence of amyloid spores is characteristic to the genus Gloeocystidiellum DoNK em. 

DoNK. DoNK63J adopted the genus Peniophora CKE. em. DoNK to the species limited to those 

appearing to be pale red in spore mass. 

Basidia : Usually clavate and bear 4 sterigmata. 

The presence of urn-shaped basidia is characteristic to the genus fi'ibricium ERIKss. 

Gloeocystidia : Several species of the genus Peniophora CKE. and its allied genera have thin-

walled, non-septate, unincrusted, and clavate to flexuous gloeocystidia. They usually originate 

fron1 subhymenium and are embedded in the textures. They contain granular or oil materials 

and appear slightly colored. They are easi.ly observed by using sulfuric benzaldehyde reagent, 

in which the gloeocystidia appear violaceous black. The presence, shape and s.ize of gloeocys

tidia are the diagnostic characteristics in several species and genera. 

The presence of gloeocystidia is the characteristic feature in genera Gloeocystidiellum DoNK 

em .. DoNK and Gloeopeniopfwra HoEHN. & LITsca. 

Cystidia : Their presence is of generic significance, separating Penioj1hora CKE. and its allied 

genera from the genus Corticium. These are usually present in the hymenium, rarely near 

the substratum, and have no contents. Shape and size are variable among the species, but 

within one species they remain fairly constant. Cysddia have wide or capillary lumen and 

either thin- or thick-walled, incrusted •.vith granular matter or unincrusted, septate or non· 

septate, with or without clamp connections and capitate apex, rooted or not rooted at the base. 

Their walls persist or dissolve in ten per cent potassium hydroxide solution. 

The cystidia of the species of the genus Tubulicrinis DoNK are rooted at the base and they 
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have capillary lumen which dissolve in ten per cent poti\ssium hydroxide solution. 'T'hey are 

the characteristics of the genus Tubuiicrinis DoNK. The presence of clamped cystidia Is charav 

teristic to the genus Amphiuenw KARST. The presence of hyphoid and capitate cystidia is 

characteristic t.o the genus Hyplwdontia ERmss. 

Hyphae: Many species of CKE. and its ailied genera are composed of monomitk 

hyphal system. Only a few species are composed of dimitk hyphal system. Hyphae of many 

species are unincrusted. Incrusted granular matter in hyphae of several species quickly 

dissolve in five per cent potassium hydroxide solution. The hyphae are septate and branched, 

and in numy spedr;s have clamp connections at every septum or at some septa. Several 

species have bridging hyphae, 

'I'he species of the genus F'ibricil!m ERiKSS. have dirnitic subiculum hyphae. 1'he species 

oi the genus lv!cmbranidum ERiKss. have no damp connections in subiculum hyphae and in 

tlw genus AmjJhinema Kr,RsT. clamp connections exkt. at every septum. of hyphae. 

Texture : The fruit body consists of horizontally arranged subiculurn near the substratum 

and longitudinally arranged subhymenial layer on the subiculum. Sometimes subhymenial 

layer .is abs,~nt and hymenium .is formed directly on the subiculuxn. In Penioj1hora CKE. and 

its altled f_{enera) hyn1cniaJ surface is cvcrL 'T.l1c hyrneniurn consist: of continuous r)alisade 

lay(cr with regular thickness. granting th;1t the hyrnenial surface become waved. Hymeniun1 

is not interrupted even at the top of the waves. and forms ordinal basidia. From this point 

the species of the gen11s Peniuphora and its allied genera which have continuous hymenium 

are r<trictly distingnished from species of Hydnaceae. 

Several species of the genus Peniophom CKE. and iw a1licd genera have distinct colors in 

their sections~ and so1netJJ.11e~3 t~·o or three distinct hryers n1ay be recognized in section. 

The species of the genus Hyj;hodrmlia E'~lK%. have uo subhymenial layer and hymenium is 

formed din'ctly on the subiculum. The speciec; of the genns Membranicium E.urKss. are com, 

posed of mc,,m branous texture. 

Sterile marginal zones : In several species of the genus Peniophora CKe. and its allied 

genera, the sterile marginal zones curl away from. the substratum or form the mycelial 

strands. 'fhe presence or absence of the mycelial strand is the diagnostic characteristic .in 

both genus and species. 

/tli Uw species of the genus Amj1hinema KARsT, have yellowish mycelial strands. 

2) Interpretation of Corticiaceae and Corticieae 

Corticiaceae : Fruit bodies resupinate or subpileate, effused, rarely with loose margin; 

arachno.id, pdlicular, membranaceous, waxy, rarely, subgdatinous; hyrnenhl surface corticioid, 

grandinioid, odontoid, merulioid, hydnoid, poroicl; cysUdia, cystidioles, gloeocysticlia, acan·· 

thophyses, dcndrophyses present or lacking; basidia short oblong, clavate, suburniform to 

urniform; sterigmata 2----4, 4·"'8; spores hyaline, smooth, rarely warted or echinulate, non

amyloid or amyloid. 

Family Corticiaceae belongs to order Aphyllophorales, and occurs on living trees and dead 

woods. Japanese name of family Corticiaceae is Kooyakutake 1\.a. Family Corticiaceae includes 

ten su b:families, Corticicae, Hypochneae, Asterostronwae, Vararieae, AJeurodiscineae, Stereae, 

Cladodeneae, Cyphel\eae, Sparasseae and Gloc"osten:ae. 

Corticieae : Fr11it bodies annual, resupinate, effused; hyrnenial surface :smooth or pHose; 
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floccose, membranous, pelliculose, waxy; hyphae thin- to thick-walled; cystidia present or 

absent; spores hyaline. Japanese name of subfamily Corticieae is Kooyakutake Aka. 

The most distinctive characters of subfamily Cortideae are the resupinate fruit body, 

even hymenial surface and hy<:dine spores. In Corticieae two big genera Corticium PERS. ex FR. 

and Peniophora CKE. are included. The genus Corticium PERs. ex FR. is represented in having 

no cystidia, and Peniophora CKE. and its allied genera in having cystidia. 

:3) Taxonomic discussion of the ge.nus PeniojJ/wm Cn~. and its allied genera in Cortl.daceae 

In 1879, CooKE established the germs PeniojJ/tora. It was segregated from the genus 

Corlicizmt based on the presence of cystidia in the hymenium. After the establishment of the 

genus Penioj;fwra by CooKE, many species which were reported under the genera Corticium, 

Thelephora and S'tereum since PERsooN (1796), were combined in this genus, and many new 

species were reported under the genus Peniophora CKE. from all parts of the world by several 

workers. 

The genus PrmiojJhora by CooKE was based only on the presence of cystidla, and charac

teristics of cystidia, hypha! system and texture of fruit bodies, presence of gloeocystidia and 

amyloid spores wore disregarded. Therefore, several species which were treated under the 

genus PeniopJwra CKE. were recombined to new·ly established genera, DijJlonema KARsT., Gloeo

r:ystidium KARST., Peniophoreila IC;Rsr., A.mphinema KARST., Gloeopenioj;hora HoEHN. & Lnscn., 

Gloeopeniophorella RICK, HyjJ!wdontia ERJKss., Fibricium ERmss., lv!embranicium ERrKss., Gloeo

cystidiellum DoNK em. DoNK, Tubulicrinis DoNK, Phlebia FR. em. DoNK, lfyphoderma WALLR. em. 

DoNK, Peniophora Cn:. em. DoNK and Phanerochaete KARST. em. DoNK. 

Recent study in the genus PeniojJ!wra is following two general courses. The one recog

nizes the heterogeneity of the genus, but retains the old generic concept, and restricts the 

study to species or groups of species. The other :representated by ERIKssoN and DaNK, is at

tenipting to create a more natural classification, partly by more strictly defined generic con

cepts, and it seems necessary for a better understanding and rearrangement of the species 

involved. 

The author proposed a modern system of interpretation of the genus Peniophora CKE. and 

newly established genera divided from the genus Peniophora CKE. 

The author accepted quercina PERS. ex FR. which was selected by DoNK"3l, as 

the type species of the genus Peniophora CKE. From the characteristics of the type species, 

the species of the genus Peniophora CKE. were limited to those lacking gloeocystidia and non

amyloid spores, and hyphae having clamps. The author rejected the genus Peniophora CKE. 

em. DoNK which was established by DoNKesJ based on pale red in spore mass, because of DoNK's 

illfounded concept. 

Dij;lonema KARST. changed the generic name to Amphinema KARST. by KARSTEN10'J!. The 

genus KARST. was established by KARSTENrooJ based on the presence of yellowish 

mycelial strands, yellowish hyphae, damped cystidia and nonamyloid spores. The concept 

was recognized as the specific characteristics of the genus in PeniojJhora-complex of Corti

ciaceae, therefore the author accepted the genus A.mjJhinema KARST. The genus Amj;hinema 

KARST, was supported by ERIKssoNG9l and CHmsnANSEN4'D. 

Gloeocystidium KARST. belongs to Hydnaceae, so the author can not adopt this genus. And 

2Jso the author has some doubts as to the substance of Penia(Jlwrella pubera (?FR.) KARsT., the 

type species of the genus Peniophorella KARST., so this genus cannot be adopted. 



'fhe genus Cioropeniophora HoEHN. & LnscH. was established by HosHNEL and TATsCHAUER07 ' 

based on the preserlCe of gloeocystidia. '.l'he presence of gloeocystid.1a was a very important 

characteristic in resupinate and cystkEate Corti.daceae. 

'J'he genus Gloeofwniof>horella RrcK was established by J. HJcKHi·· based on a weak concept, 

that is, smaller gloeocystidia than Clocot•cniophora incarnata (PERs. ex FR.) LioEnN. & Ixrscn., 

the type species of the genus Gloeoj;enioj;!wra HoEHN. & Lnscn., therefore the author can not 

adopt it. 

The genus !Iyz'Jhodontia ERJKss. was estabLished by Ec:rKssm;S9l based on the presence of 

hyphoid and capitate cysticlia. Tbe texture oJ odontoid parts on the hymenial surface of the 

species of the genus HyjJhodontia EHJKss. was e,rran.gement of Cortkiaceae, that b, hymenium 

vvere not interrupted, and had horLmntdly arranged subiculum and longitudinally arranged 

subhymenium. The author accepted the genus Hyt>hodontia ERJKss. as the genus with inter~ 

mediate concept between Corti.c.iaceac and IJydnaccae. 'T"he genus Hyj1hodontia ERmss. was 

supported by Cm~TSTIA Nc.EN 4€), 

The genus Fibricium ERJKss. was established by ERJKssoN'l'l' based on the presence of cEmitic 

subiculum hyphae in addition to urn .. shaped basidia. "I'hey 'INere specific dtaracterist:ics in 

Penioj;Jwra-complex. 

The genus l\1embranicimn EniKss. -vvas established by ERIJ,ssoN""' based on the presc"nce of 

membranous texture and subiculum hyphae ·without chmps. ·-rho author tre<\ted in the genus 

i:hose spedes which were membranous textlire, subiculum hyphae without cl<nnps, absence of 

gloeocystidia and nonamyloi.d spon-cs in Prmio}:J/wm-complex. According to DoNK""'· i14embranicium 

ERrKss. vvas a synonym of h.b genus P!wnerochaete KARST. ern. DoNK. The genus Phrmerochaete 

KARsT. ern. DoNK was composed of miscellaneous concept The g·enus Jl!lembnmicium ERJKss. 

was supported by CnR!ST!ANSEN'B', 

]'he germs G/oeocystidiellum DoN!' em. DoNJ; was established by DoNK"'" based on the presence 

of gloeocyst.idia and amyloid spores. They ·were specific characteristics in resupinate Corti .. 

ciaceae, so this genus deserves adoption. The author propm;ed that the genus Peniophora CKE. 

was limited to absent gloeocysl.idia, ami the genus Gloeojleniophom HoenN. & Lnscn. having 

only gloeocystidia and also the genus C!oeocystidieUum DaNK em, DoxK having gloeocystidia and 

amyloid spores. The genus Gloeocyslidiellum DoNK em. DoNK was supported by ERmssoN6sJ and 

CnRIST!ANSEN1.i:.l). 

The concept of the genus Tubulicrinis Do:-~K ex \VEREsugJ.BSJ was based on solubility of 

cystidia in ten per cent potassium hydroxide solution. Excepting the genus Tubu!ir:rinis DoNK 

ex VITERESUB, the characteristic could not be recognized in Corticiaceae. RoGERs 8~ JAcrrscmHBJ 

pointed out "nomen confusum" in that Penio,bhora glebulosa (Bl<Es.) SAcc. & I'. SYD. consists of 

a mixture o£ two species, and they accepted PC11ioj;hora graci/lima Eu .. & EvERH. ex RoGERs & 

J;,cKs, (The herbarium name of Ents and EvEREALT). DoNK020 proposed Peniophora glebulosa 

(BREs,) SAcc. & I'. Sm. as the type spec:les of his new genus Tub!dicrinis DoNK. 1)\,T EREs<m1f,S' 

proposed the concept of the genus Tubuticrinis DoNK, and the name of type species of DouK's 

new genus Tubulicrinis DoNK to be Penioj;hora gracillima Eu. & EvERH. ex EoGERS & JAcKs. 'T'he 

author accepted the concept of \VEREsun, 

'J'be genus Phlebia FR. ern. DoNK belongs to Hydnaceae, and is based on gelatinous fruit 

bodies. The author could not treat the species of PeniojJhora-complex under this genus. 'T'he 

genus Phlebia FR. em. DoNK was supported by CIIRJSTiANSJm4'-'i. 



The concepts of the genus Hyj;hoderma vVAnR. em. DoNK were derived from the genera 

Corticium FR., Gloeocystidium KARsT. sense HoEHN. & LrTscn., Peniophora CKE., Odontia FR. and 

Radulum FR. The genus Hyphoderma WALLR. em. DoNK included the species which were without 

cystidia. 

The concept of the genus Phanerochaete KARsT. em. DoNK included the lack of cystidia 

group, merulioid or toothed hymenial surface group, therefore the author could not adopt it. 

The genus Phanerochaete KARST. em. DoNK was supported by PARMAsTo126J, 

The author treated in the above eight genera those specie$ of Peniophora·complex belong· 

ing to Corticieae in Corticiaceae. The heterogeneity of the genus .Peniophora was removed, 

and the species of Peniophora·complex were treated from the standpoint o£ the natural clas· 

sification, in consequence of adding an interpretation on modern taxonomy. 

4) Key to the Japanese genera in Cortidaceae 

1. Spores amyloid ... , ................................................... . 

1. Spores nonamyloid ....................................................... ., .... ., ........................ ., ......... ., ... 3 

2. Gloeocystidia present ...................................................... Gfoeocystidiellum DoNK em. DoNK 

3. Gloeocystidia present ...................................................... czoeopeniophora HoEHN. & Lnsca. 

3. Gloeocystidia absent · .. · .... · ...... · ................................ · ... · .................. · ...... · ................... 4 

4. Hyphae with clamps, spores ellipsoid ................................................... peniophora CKE. 

4. 

4. 

4. 

4. 

4. 

Cystidia dissolve in 1096 KOH·· .................... · ................... Tubulicrinis DoNK ex W ERESUB 

Cystidia hyphold, capitate, hyphae with clamps ......................... ..... Hyplwdontia E.RJ.Kss. 

Cystidia clamped, forming yellowish mycelial strands ............ ........ Amphinema KARST. 

Subiculum hyphae dimitic, basidia somewhat urn-shaped- ........ · Fibricium ERmss. 

Fruit bodies membranous, hyphae without clamps, spores elHpsoid· ... Membranicium ERIKss. 

1) 

4. Description of Japanese genera anrl species 

(;loeocystidiellum DONK em. DoNK 

Fungus 26: 8, 1956; Taxon 6 : 70, 1957; E.ruKss., Symb. Bot. Ups. 16(1) : 77, 1958; CnRIST!ANSEN, 

Dansk Bot. Ark 19(2) : 114, 1960-Gloeocystidie!lum DoNK, Meded. Nederl. mycoL Ver. 18 .. ·20: 

156, 1931 

Fruit bodies resupinate, annual, waxy to membranous; hymenial surface even to hill-like; 

subiculum thin; cystidia thick- to rather thick-walled; gloeocystidia elongate, immersed ; 

spores smooth or warted to spiny, amyloid. 

Habitat & type of rot ; Growing: on wood associated with a white rot. 

Place : Cortidaceae. 

Genotype: Corticium porosum BERK. & Cur. 

Japanese name ; Shihu-kawatake Zoku (nom. nov.) 

The most important characteristics of the genus Gloeocystidiellum DoNK em. DoNK are the 

presence of gloeocystidia and amyloid spores. 

Nine species of Gloeocystidiellum DoNK em. DoNK were reported by DoNK63). 

In Japan, two species are recorded here. One is a new combination, Gloeocystidiellum 

laevigatmn (Fa.) HAYAsHI, and another a new species, Gloeocystidiellum subsimilis HAYASHI. 

KEY TO THE SPECIES 

1. In section brownish, cystidia brownish, hyphae thin·walled, fruit bodies bleached 

in KOH .......... · .................. · .. · ........ · ...... · .... · .. · ...... ·' .. · .... · .. · .... · .... " .. · .. ·No. 1. G. laevigatum 
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L In section pale yellow, c:ystidia hyaline, hyphae gelatinized, fruit bodies turning 

dusky in KOH .......... , ................... "'··· ........................... No. 2. G. subsimilis 

No. 1 Gloeocystidiellum laevigatum (FR.) HAYASHI, comb. nov. 

Thi!lephora laevigata F.R., Elench. Fung. 1 : 224, 1828---Corlicium laevigatum FR., Epler, Myc. 

p. 565, 1836-·J 1888; Hym. Eur. p. 656, 1874; S!,cc., Syll. Fung. 6 : 628, 1888~Penioj>hora laevigata 

(Frc) MAss., Jour. Linn. Soc. 25: 149, 1890; KARST., Finska Vet.·Soc. Bidrag. "NatuL och Folk 

48 : 426, 1889; BouRo. & GALz., Bull. Soc. 1\'lyc. .Fr. 28 : 408, 1912; Br.rRT, Ann. Mo. Bot. Gard. 

12 : :3:J8, 1926; BouRD. & GAcz., Hymen. de Fr. p. 326, 1928; KnAJIMA, Forest Pathology p. -142, 

1942; CHR!STJANSEK, Dansk Bot. Ark 19(2) : 247, 1960; SLnn, Syracuse Univ. Tech. Pub. 83, 18, 

1960 

Macroscopic characteristics: Fruit bodies resupinate, longitudinally effused, not easily 

separable from the substratum, Buff-Pink to Vinaceous Tawny, bleached in KOIJ, membranous, 

100'--250r., thicl.;:; hymenial surface even, pilose, deeply cracking and showing the brownish 

subiculum. in the fissrrres; sterile marginal zones whitish, thinning out, fibrillose, without 

mycelial strands (Plate 2 : A). 

Microscopic characleristics : Hyphae of subiculum loosely interwoven, brownish, thin-wal.led, 

septate, without clamps, brand1ed, not incrusted, 4. o-.r6, Sr< in diameter (Fig. 2 :F); sub 

hymeniallayer :~O···'lOv thick, hyphae becoming 

00009 
or~-oo \ 

[JW1 
( I 

Fig. 1 Microscopic clements of Cloeocysli-· 
diellum laevigatum (FR,) HAYASHI, comb. nov. 
(10835-F) 
A : Basidiospores B : Basidia C : Cystidia 

somewhat compact toward the hymenium, 

brownish, thin-walled, septate, without. 

clamps, branched repeatedly with wide 

Fig. 2 Microscopic elements of Gloeocysti
dielium laevigatum (FE,) HAYASHI, comb. nov, 
(l0'l35-F) 
D: Gloeocystidia E: Subhymenial hyphae 
F : Subiculum hyphae 
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angles, not incrusted, 4~-5 !'- in diameter (Fig. 2 : E) ; hymenium loosely arranged, 50~~80 f' 

thick; cystidia abundant, brownish, fusiform to cylindrical, 50··--87X 6, 5~12. 5 JL, not rooted at 

the base, with obtuse apex, thick·walled, heavily incrusted with granular matter, non-septate, 

without damps, immersed or projecting 10--"25,<<, cystidial walls do not dissolve in 10% KOH 

(Fig. 1: C); gloeocystidia numerous, immersed, slightly colored, 30,~40X5··-9,u (Fig. 2: D); 

basidia subclavate, 25~-,30X5. 5--·7. 5,u, with 4 sterigmata of 6~·81' long (Fig. 1 :B); spores 

broadly ellipsoid, flattened on one side, apiculate, smooth, hyaline, amyloid, 7. O··JS . .SX 3. 5---J4. 0 

(8.0X3.5)v (Fig. 1: A). 

Japanese name : Shibu·kawatake (nom. nov.) 

Distribution: Europe, North America and Asia: Japan (Honshu) 

Specimen examined: Asakawa, Tokyo, on bark of decaying trunk of Chamaecyparis obtusa, 

July 14, 1964, T. K. (10335-F) 

Cultural characteristics : 

Growth characters--Growth on potato dextrose agar at 30"C very rapid, with mat having 

a diameter of 90 mm after ftve days (Table 2) ; silky at first, fragile, adherent, then felty, 

slightly raised at the middle; mat white at first, after pale orange; the agar under the mat 

stained brownish; culture has an apple odor; the oxidase reaction negative on gallic acid 

medium and positive on tannic acid medium, with mycelial growth profuse on gallic add 

medium and showing a trace of growth on tannic acid medium (Table 3). 

b 

Fig. 3 Mycelium from cultures of 
Gloeocyslidiellum laev(f{atmn (FR.) HAYASHI, 
com.b. nov. (A! 37a) 
a : Aerial hyphae b : Hypha from advancing 
zone c : Submerged hyphae 

Microscopic characters-Aerial mycelium: 

Hyphae hyaline, thin-walled, septate, damps 

not seen, branched with wide angles, 3. O··v 

Fig, 4 Microscopic elements of Gloeocysti
diellum subsimilis HAYASHJ, sp. nov. (11164-F) 
A : Basidiospores B : Basidia C : Cystidia 
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5. 01'- .in diamel:er (Fig. 3: a). Advancing zone: hyphae hyaline, thin-walled, gradually become 

more than thin-walled toward the top, 4. o,, in diameter (Fig. 3: b). Submerged mycelium: 

hyp.hae hyaline, thin-walled, septate, branched, 4. O-·j5. Op in diameter (Fig. 3: c). 

Temperature relations- The optimum growth temperature was :30'C, the minimum 20"C, 

and the maximum 35'-'C (Table 2). Cultures were killed at -tO'C for 3 days. 

The present species is readily recognized by its deep brown cystidia which are unique 

among the species in Cortidaceae. 

No. 2 Gloeoeystidiellum subsimilis HAYASHI, sp. nov, 

Frnc i: Hi ca do 

su bicDlum_ contpactuxn agglutin tnn; cystidia abundatia~ chrv'.:-.tta.~ 40"·---~45 > 6. 6-· ·9. 0 il-; gloeocy·sUdi.a 

a bunda_ntiaj f uslfor1nia~ 25"---~-50 X 6 --15 ,u .. ; basidia subcl::i.\;;a.ta, 20··-...~25 X 6, 5----.-7. S t-t_~ ster.l.grnata 2--'----4. 

:in nurncro, arcuatae, 5c""'.-·6p. long;ac; basid.io.spor;:H.:.: hJte- ell.ipsoideae, lcu~·vi.gatac~ hyaliae) antyloidae1 

'7-,,9 3. 5-,-4, 5,u. 

lVlacroscopic c.harac.t:eriStics : 'Frnit bcdies resupinate, at Jirst i.n ~;:nall. patches~ then con·· 

fluent and longitudinally effused, not easily separable from the :mb:;tmtum, Cream-Huff to 

Lip:ht Buff, turning dusky in KOH, waxy, 60-"125v thick; hymcmial ~mrface even, rigid in 

appearance, pruinose, minutely cracking; sterile marginal zcmcs more or Jess whitish, thinning 

out, determinate, fibrillose, without mycelhl strands (Plate 2 : B). 

Microscopic characteristics : Subiculum 20----75p thick, composed of pale yellow and gelati-

nized hyphae, mingled with few thin--walled hyphae, thin-wa1led hyphae septate, branched, not 

incrusted and not cl.am.pcd, 3-------6fJ- in diameter· (.Fig. 5: E_\ snbhyn1enial layer absent; hynle

Jj 

-10,« 

Fig. 5 Microscopic elements of Gloeocysti
diel!um subsimilis HAY t>SlH, sp. nov.. (11164-- F) 
D : Gloeocyst.idi:a. E : Subiculun1 hyphae 

nimn even, compactly arranged, pale yeliow, 

30-,40v th.ick; cystidia abundhnt, clavate, 

40---4t1x6.5---9.0p., not rooted at the base, 

with obtuse <lpex, mostly thin-- and smooth

w;:Hed, not incrusted, non--septate, without 

clamps, protrucEng 5- -- 13 v, walls do not dis-

solve in 10% KOH (Fig. •1 : C); gioeocystidia 

abundant in hymenium and subhymenium, 

fusiforn1, irnrncrsecL 25/" 50><6-· -15ri (F'ig, 5: 

D); basidia subcla,TaU\ 20-----·25X6. :) . . /(, 5,u., 

vv:it.h ~:>---_.-4 sterigrnata of 5,.-."·Grt, long (.F-ig. 4: 

B); spores broadly ellipsoid, apiculate. smooth, 

lryal.lne, arnyloid, ?" 0,--,_,go 0 3. 5,·-.AL 5v (_F.lg. 

4: A). 

Japanese name : Niseki-kawatake 

(norn. nov.) 

Di,;trihution : Japan (Honshu) 

Specirnen e:xan1.ined : <..--.:hich:ibu~ Sai.tarr1a 

prc.f., on bark of d<ocaying branch of Prunus 

sp., Nov. 11, 1969, .K. /\, • Y. H. & 'I'. K. 

(11161 F) 

Habitat & type of rot : Found only once 

on decayed \Vood of Prunus sp. associ<J.ted 
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Fig. 6 Mycelium from cultures of Gioeocysli· 
diellum subsimilis HAYAsm, sp. nov. (A1 102a) 
a: Aerial hyphae b: Hyphae from advancing 
zone c : Submerged hyphae 

with a white rot. 

Cultural characteristics : Growth charac

ters-Growth on malt extract agar at 2;) •c 
very slow, with mat having a diameter of 

7 mm after Jive days (Table 2), 65 mm after 

21 days; silky at first, then tough, adherent, 

slightly raised at the center, spreading as a 

thin, felty mat which remains entirely white; 

the underside of the mat pale yellow at the 

center; culture odorless, or with a faint applt' 

odor; the oxidase reaction positive on gallic 

acid and tannic acid media showing a trace 

of growth on both media (Table 3). 

Microscopic characters-Aerial myceli

um: hyphae hyaline, thin-walled, with clamps, 

branched with wide angles, 2. 5"~3. ofk in 

diameter (Fig. 6: a). Advancing zone: 

hyphae hyaline, branched with wide angles, 

1. 5"'2. 01' in diameter (Fig. 6: b). Sub· 

merged mycelium: hyphae as in aerial hyphae 

(Fig. 6: c). 

Temperature relations---The optimum 

growth temperature \Vas 25 'C, the minimum 

lO"C, and the maximum 30"C (Table 2). 

Cultures were killed at 4WC for 5 clays. 

The diagnostic characteristics of this 

species are the presence of agglutinated subiculum and smooth and large spores. 

The present new species resembles macroscopically No. 12, Peniophora similis (BERK. & CuRr.) 

MAss., Peniophora subsulphurea (KARST.) HoEHN. & LrrscH. and Prmiophora subincarnata (PEcK) 

LnscH., but microscopically is quite different9J· 26looJ~5n. 

2) Gloeopeniophora HOEHN. & LITSCH. 

K. Akacl. Wiss. Wien, Math. -Nat. Kl. Sitzungsb. 116 : 815, 1907 i DoNK, Taxon 6 : 70, 1957. 

Fruit bodies resupinate, annual, variously colored, membranous to waxy, mycelial strands 

absent; hyphae compactly arranged, hyaline to brown in appearance, thin-walled, with clamps; 

cystidia cylindrical to fusiform, immersed or projecting, non-septate, without clamps, walls do 

not dis:solve in 10% KOH; gloeocystidia present; basidia clavate; spores cylindrical to ellipsoid, 

smooth, hyaline, non--amyloid. 

Habitat & type of rot : Growing on wood associated with a white rot. 

Place : Corticiaceae 

Genotype : Thelephora incarnata PERs. 

Japanese name: Shiracha·kawatake Zoku (nom. nov.) 

Gloeopeniophora HoEHN, & LnscH. is separated from Peniophora CKE. in having gloeocystidia. 



Pcn/ojJhora CKE. 

KEY TO THE SPECIES 

1. Fruit bodies waxy ............ . . ................ 2 

1. Fruit bodies membranous ............ ,. ... 3 

2. l~'ruit bodies bleached in 1\{Jfi .. ··No. 3 C. vialaceo·livida 

2. 
q 
,), 

3. 

.Fruit bodies do not change 

Fruit bodies turning red in 

Fruit bodies do not change 

color in 

KOH ... 
color in 

KOH· 

'"''""'"''''' 

KOH , ..... 

· · ...... J'>Jo. 4 G. incarnata 

.......... No. 5 G. mutata 

............. No. G G. aurantiaca 

No. 3 Glaeopeniophora violaeeo-livida (SOMMER!''.) HAYASHI, comb. nov. 

Thelej;hora violaceo·livida SoMMER F., Lapp. p. 283, 1826; FH., Iilench. Fun g. l : 222. 1828-· .. 

Cortitium vio!aceo·!ividmn (So~!MEH".) FI<. Epic. Myc. p. 564, 18:36-1838; Hyrn. Eur. p. 655., 1874; 

QutL., Fiore i'viyc. p. 6, 1888···· .. J>eniojJJwra violaceo·livida (SoMMERF.) BREs, in BooRD. & GALZ., Bull. 

Soc Myc. Fr. 28 : 405, 1912; RKA, Brit, Basid. p. 695, 1922; BoRT, Ann. Mo. Bot. Card, 12 : 347, 

1926; Bourw. & GALz., Hymen. de Fr. p, 324, 1928~.Peniophora tdolaceo·livida (SoMMERF,) MAss .• 

Jour. Linn. Sue. 25: 152, 1890; ERrKss., Symb. Bot. Ups. 10(5) : 34, 1950; CnR:snANSEN, Dansk 

Bot. Ark, 19(2); 191, 1960; SLYsH, Syracuse Univ, 'fech, Pub. 83, 30, 1960; ILwAsm & AosnrMA, 

Trans. MycoL Soc. Japan 7(2 • 3) : 158, 19GG. 

lVIacroscopk characterbtics : Fruit bodies resupinate, forming small patches, then confluent 

and longitudinally effused, not easily separable from the substratum, Tllleul-Buff to Pale Drab

Gray, bleached .in ICOH, waxy, very thin, G0--~100v thick; hymenial surface even, rigid in 

appearance, pruhrose, rarely cracked; sterile marginal zones whitish, thinning out, fibrillose, 

without mycelial strands. 

M.icroscopic characteristics: Subiculum. 13~ 28v thick, hyphae longitudinally and compactly 

arranged next to the substratum, which are brownish, thin-walled, septate, branched, not 

incrusted, cbnrps not seen, 4 "' i.n diameter; subhymenium :J.2,··.,28v thick, hyphae yellowish, 

comp<'tct and coherent, indistinct; hymeni.urn U~-30,« thick, cornpactly arranged; cystidia abun·· 

dant, slig·ht.ly brownish, subfusiform. mostly immersed, rarely protruding l(),·Jl3fL, 1.8,-~45 

6, fi ---10. 01•, not rooted at the bmJe, with obtuse ap('X, thick· and flexuous-walled, heavHy in· 

crusted with granular matt.er which does not d.issolve in S0o KOII, non-septate, without damps, 

\valls do not dissolve in 10% I\f)H; r~lococ_ystidi.a ra:re.? c.lavate1 irrunersed in the Jyy·rnenium$ 

30 ,~-40X f), ~--12 v; basidia chr'<Tate. 23"'·~-28 X 6. 6------7. 5 JI, vvith 2~ , .. ·4 sterign1ata of 3. Q,--~,3. 5 p, long ; 

l1pores cylindrical, slightly curved, prominently apiculate, smooth, hyaline, non-amyloid, 7. :::;~ .. , 

12. 5X 2. 5'"4, 5 (9, Ox :.L 8) ,u •• 

Jap<mese n2.m.e: Usucha·kawatake (Y, HAYASHI & K. AosmMA) 

Distribut:.ion : North Arnerica, Europe and Asia : ];;pan, 

Specimens examined : Hinoemata, .Fukushima preL, on bark of fallen branches of Fagus 

crenaia, Oct. 10, 196:~. T. K. (10JB5"F); Wada, Nagano pref., on bark of decaying branch of 

Malus toringu, Sept. 18, !.962, Y. H. & H. F. (1043-i,F); ch, on bark of fallen t·wigs of Pnmus 

verecunda, A.ug. 1, 1965, K. A .. • Y. H. & H. F. (I0995,F); Kuroki, Kagoshima pref., on bark of 

fallen branches of Chanute<.'Yf>aris obt?tsa, Nov. 14, 1967, T. K (11199 ·.F); Kirizu.mi, Gumma pre f., 

on bark of decaying branch of Castanea crenata, Oct, 2, 1968, Y. H. & H. F, (11200 F) 

Habitat & type of rot : A.ssodated vvith a white rot of broad leaved trees. 

Cultural characteristics : 

Growth characters··· .. ·GrmNt.h on potato dextrose agar at 25 cc rapid, with mat having a 

diameter of 60 mrn after live days (Table 2), 90 mm after seven days; silky at flrst, adherent, 



260 

usually with the surface growth loose, spreading as a thin layer; upper ~mrface entirely white, 

the underside pale yellow; culture having a sour odor; the oxidase reaction weakly positive 

on gallic acid medium and strongly positive on tannic acid medium, with mycelial growth 

profuse on both media (Table 3). 

Microscopic characters-----Aerial mycelium: hyphae hyaline, thin-walled, septate, with clamps, 

branched with wide angles, 3. 5~~4. 01' in diameter (Fig. 7 :a). Advancing zone: hyphae 

hyaline, narrow, thin-walled, with damps, branched, with granular contents, 2. 0··-·2. 51-" in 

diameter (Fig. 7 : b). Submerged mycelium: hyphae hyaline, thin-walled, septate, branched, 

3. 5-·A. Ov in diameter (Fig. 7 :c). 

Temperature relations---The optimum growth temperature was 25oC, the minimum lO'C, 

and the m<:ximum 35oC (Table 2). Cultures were killed at 40T for 7 days. 

This species is easily recognized in having purplish brown to dark brown fruit bodies, 

and microscopically in having small and clavate gloeocystidia. 

No. 7, Peniophora quercina (PERS. ex FR.) CKE. and No. 8, Penioj;hora cinerea (FR.) CKE. are 

somewhat similar in having waxy fruit bodies but they have no gloeocystidia. 

No. 4 Gloeopeniopiwra incarnata (PERS. ex FRo) HOEHN. & LITSCH. 

1\ .. AkacL Wiss. Wien, Math.- Nat. KL Sitzungsb. 116, 816, 1907 ---Thelephora incarnata .PERs., 

Syn. Mcth. Fung. p. 573, 1801; My c. Eur. 1 : 130, 1822-Thelephora incarnata PERS. ex FR., Syst. 

Fig. 7 Mycelium from cultures of G!oeo· 
peniop!wra violacr:o·livida (SoMMERL) ETA YAsm, 

comb. nov. (Al 65a) 
a : Aerial hyphae b : Hyphae from advanc
ing· zone c : Submerged hyphae 

Fig. 8 Microscopic dements of G!oeojJenio
phora incarnata (PERs. ex FR.) HoEHN. & LITScn. 
(10199 F) A : Basidiospores B : Basidia 
C: Glococystidia D : Cystidia E: Subhyme· 
nial hyphae .F : Subiculum hyphae 
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Myc I : 44:!, l82l···Corticium incarnatum (PHs. ex Fie) Epicr. Nlyc. p. 564, 1836·· 1338 : 

Hym. Eur. p. 654, 1874; BERK., .Brit. Fung. p. 275, 1860; PEcK, N. Y. State .M.us. Rcpt. 2·! : 80, 

1872; BrmK. & CuwL, Grevilka 2 : 4, 1873; SAcc., SylL Fung. G : 625, 1883 ~ Pcnioj;hora inwrnata 

(hKs. ex FH.) KARST., Hedwigia 28: 27, 1889: F.im:ka Vet. Soc. Bidmg Natur och Folk 48: 42:1, 

1889; [l;hss., Jour. Linn. Soc. 25: 147, 1890: s,\cc., SyiL Fuug, 9:241, 1891; Bol!RJ). & GAL?,,, Bull. 

Soc. Myc. Fr. 28 : 404, 1912; YAsvoA, Bot. Mag. Tokyo 32 : 2G·l 1918: I< H. Brit. Basid.. p. G94, 

1922: EluR'r, A.nn. Mo. Bot. Ganl. 12 : 307, 19'26; SmRAI & Ihi<A, List japane~e Fungi p. 245, 1927 ; 

Bouw. & GALl., HyrrH~n. de r•·r. p. 321, 1928; T. ho, BDt. Mag. Tol·:.yo 43 : 518, 1929; PtL,/,T, Hull. 

Soc. 1\!lyc. Fr. l!l : 419, 193:); HEMMI & Ax:A!, 'vVood Rotting Fungi p. 229, 19;15; ·ERu,ss., Symb. 

Hot. Ups. JO(Ci): 11, 1%0: CuNN., '_Crans. Roya] Soc. New Zealand s:i(2) : 264, 1955; TALDOT, 

Bothalia '? : 148, 1.958; ERIKss., Symb. Bot. Ups. 16(1) : 118, 1958; SrYo;n, SyTctcuse Univ. Tech. 

Pub. 83, 32, l9fi0; CnRtSTTANSEN, Dansk Bot. Ark. 19(2) : 189, 1960; Cv:x:<., N. Z. Dcp. ScL lndustr. 

Res. BulL 145. Llh, 1963·-~Cloeocystidium incarnatum (Pr:Hs.) S. ho, l\llyc. Fl. ,)a pan 2( 4) : 119, 1955. 

JVIacroscopic characteristics ~ Fru.it bodies resupi:n.ah\ even, at first in srna.ll patches, then 

coalescing and becoming longitudinally effused, Lighl. Ochraceous·l."luff to Ochraceous·Orange, 

do not change color in KOH, waxy, CiOh ·150p thick; hyrnenial surface rigid in app<'.anncc, 

p.ruinos(\ cracking and sho\v.l.n.~-~- the vihite :c.;ubicultn11 i_n the flssures; sterile 1narginal zones 

wide, whitish, thinning out, radiatcly fibrillose, without mycelial strands (Plate 2: C). 

Microscopic characteristics : Subiculum composed of longitudinally and 'loosely arnmged 

hyphae, \Vhich are hya.lin.cj thin··\valled, ".vith clan·;ps at c·vcr)r s~:~ptnrn, brunched~ not incrustedJ 

~'.. 5·A1. Ov i.n diameter, mingled bridging; hyphae (Fig. 8; .F); subhymenial layer 20· · 25p 

thick, composed of vertically and loos;~]y arranged hyphae, which are hyaH:1e, thin·waHed, 

septate, with clamps, branched, not incrusted, 2. 5· ·4, Ov in diameter (Fig. 8: E); hymenimn 

cornpactly· arranp:ed. hyaline, 25------~35;J. thick; cystkli(:t frequ~:>nt, h:{aline, cylindricaL in1n1ersed 

or projecting 15-------20 p., 2tJ,. ... "'·45 ::.;: 2. f), ---5. 0 ,_~,, not rooted <-lt t}J.e base, taperint:r to\v·ard the ap_(~x_! 

thin .. walled, with wider lurnen, heavily incru.sted with grcmu1ar matter, whlch docs not dissolve 

in 696 KOH, non·sept;u:c:, without clamps, which walls do not dioJsolve in 1096 KOH (Fig. 8: 

D); gloeocystidia abundant, clavate to ft1siforrn, in1n1.er~:;e(t 2\},·6(L<7.:3----,-1.2.Sp. (.Fig. S:C): 

basidia narrowly clavate, 2:! · ·38x 5. 0 ... 6. 5v (Fig. 8: B); spores cylindrical, flattened on one 

side~ apicu1ate9 s1nooth 9 hyalin~~, non~arnyloid: G. S- -9. 0;-< 3, f)

Japanese nann~: _Niku-kcnvatake (/\. -YAsuDA) 

Ov (Fig. 8: A)-

Distribution: Europe>, North Arm:rica, South Africa, NBw ZealarHJ and Asia : hpan 

Specirnens exarnined: N'\ppara~ T'okyo, on bark of decJ.yirq~~- branch of: broad leaved tree, 

Nov. 9, 1963, Y. H. (10199 F); 202738TN.S (Det. by C. G. LLOYD); Holland R 1\!Iarsh, Ont.. 

Canada, on Ribes floridum. Apr. 27, EJ:..l5. H. S. JAcKSON (10767 TRT), ('l'NS), (Det. bv H. S. 

]ACKSON) 

Habitat & type of rot : Associated with a white rot uf broad leaved Lrces. 

~rhe cHagnost.i.c characteristics of this \veH-.kno\vn specic,;::s arc the thin. vva>-:_y and light 

o-range fruit bodies having vario-u.s forn1s o:f g·1.oeoc-y..-si:1.dia present th-ro-ughout the textu.re, 

In Japan, YASuDA s;!nt I.lrHn two ~lp:.:cimens (YAsUDA FLrrb .. No. 119 & 1:?3; Mo. Bot. Carel. 

Herb. No. 59470 & 59474) collected in A.waji ls. for identification which were identified as 'chis 

species by Bu1:1 T1:v. In 1918, -YAsUDA 170) repor te.d I)mziojJhora incarnata PEEs., Niku- I<znva take, 

thereafter Smruu. &. H.~JV\1M' gave Ku .. wa·K.awatake as Japan.esc narne for this :opecics, 
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No. 5 Gloeopeniophora mutata (PECK) HAYASHI, comb. nov. 

Corticium mutalum PEcK, N. Y. State l'vius. Rept. 43 : 67, 1890; SAcc., Syll. Fung. 9 ; 230, 

1891; BREs., Ann. Myc. 1 : 94, 1903-Peniophora mutata (PEcK) HoEHN. & Lr-rscn., K Akad. \oViss. 

\oVien, Matr1.-Nat. Kl. Sitzungsb. 115, 1580, 1906; BREs., Ann. My col. 6 ; 44, 1908; BuRT, Ann. 

Mo. Bot. Gard. 12 : 299, 1926; RacERs & ]AcKs., Farlowia 1 (2) : 313, 1943; W EREsuB, Can. Jour. 

Bot. 30: 770, 1952; SLYsH, Syracuse Univ. Tech. Pub. 83, 27, 1960-·····Peniophora mutata (PEcK) 

Br.Es., in Bouno. & GALz., Bull. Soc. Myc. Fr. 28 : 399, 1912; SAcc., Fl. Ital. Crypt. Hymen. p. 

1186, 1916; BouRD. & GALz., Hymen. de Fr. p. 310, 1928; ·.r. ho, Bot. Mag. Tokyo 43: 517, 1929; 

PH.AT, Bull. Soc. Myc. Fr. 51 : 420, 1935-----Gloeocystidium mulatum (PEcK) S. ITo, l'vfycol. Fl. Japan 

2(4) ; 120, 1955-Hyphoderma mutatum (PEcK) DoNK, Fungus 27 : 15, 1957; ERrKss., Symb. Bot. 

Ups. 16(1) : 96, 1958; CHRISTIANSEN, Dansk Bot. Ark. 19(2) : 204, 1960 ----Corlicimn altescheri BREs., 

Fungi Trid. 2 : 62, 1898 teste RacERs & ]ACKs., Farlowia 1 (2) : 313, 1943--·-Penioj;hora allescheri 

(BREs.) SAcc. & SYn., Syll. Fung. 16 : 194, 1902; YAsuDA, Bot. Mag. Tokyo 34 : 266, 1920; BuRT, 

Ann. Mo. Bot. Gard. 12 : 301, 1926; SurRA! & HARA, List Japan. Fung. p. 245, 1927-Gloeuf;eniophora 

allesclzeri (BREs.) HoEHN. & LnscH., K Akad. Wiss. Wkn, Math. Nat. Kl. Sitzungsb. 117, 1082, 

1908. 

Macroscopic characteristics : Fruit bodies resupinate, longitudinally and broadly effused, 

not easily separable from the substratum, Cartridge Buff to Seashell Pink, turning reddish in 

000 
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Fig. 9 Microscopic elements of Gloeopenio· 
phora m1<tata (PEcK) HAYAsm, comb. nov. 
(11253 F) 
A ; Basidiospores B ; Basidia C : Cystidia 
D : Gloeocystidia 

KOH, membranous, 400··-·600 I' thick; hyme· 

nial surface rigid in appearance, pilose, rarely 

cracked; sterile marginal zones whitish, thin

ning out, librii!ose, mycelial strands absent 

(Plate 2 : D). 

Fig, 10 Microscopic elements of Gloeopenio
phora mzdata (PEcK) HAYASm, comb. nov. 
(11253-F) 
.E: Subhymenial hyphae F : Subiculum 
hyphae 



Microscopic characteristics: Subiculum 170--.·200tt thick, compCJsed of longitudinally and 

loosely arranged hyphae, which are hyaline, th.in-waHed, septate, with clamps (at some septa), 

branched, incrusted with granular matter which does not dissolve in 5% KOH, 4. 0~-5. Ov in 

diameter (Fig. ]() : F); hyphae of subhymcnium compactly arranged and somewhat coherent, 

similar to subiculum hyphae, :i. 5·~5. 0 (8. 5) i" in diameter (Fig. 10 : E); hymenium compactly 

arranged, hyaline, 30· -45v thick; cystidia abundant, hyaline, subcylindrical to fusiform, im· 

mersed or projecting 10·· ··20 p., 4(k.·65 x 10. 0· -12. 5v, not rooted at the base, with obtuse apex, 

thick· and smooth·walled, with wickr lumen, incrusted with granules which do not dissolve 

in 5% KOH, non-septate, without clamps, cystidial walli; do not dissolve in 10.96 I\OII (Fig. 

9 : C) ; gloeocystidia rare, cylindrical, 60···100 .:< 10. 0·· 11. 5 I' (Fig. 9 : D) ; basidia subclavate, 

20···25X6····10v, with 4 sterigrnata of 2···41" long (Fig. 9: B); spores copious, curved cylindrical, 

smooth, hyaline, non·amyloid, 9. 5·· 18. 0:'- :3 . .5·-4 . .5 (10. 5 X 3. 5) v (Fig. 9 : A). 

Japanese name : Shiracha I<:a\vatake (A. YASUDA) 

Distribution : Europe, North America and Asia : Japan (Hokkaido and Honshu) 

Specimens examined : Numanohara .. Sounkyo, Hokkaido, on bark of fallen branches of S'orbus 

alnifofia, Sept. 11, 1969, Y, H. & FL F. (11253 F); .K.iyosmni, Chiba pre£., on bark of fallen 

branches cf broad leaved tree, Sept. 1961, K. A. • Y. H. &. H. F. (11255 F); Matagama Point, 

.L. 'femagami, T. F. R, Ont., Canada, on Pupulus, Aug. 16, 19::17, H. S. JAcKsON (12695·TRT), 

(TNS), (Det. by H. S. ]AcKsoN) 

Habitat & type of rot : Associated with a white rot of dead broad leaved trees. 

The diagnostic charactcr.istics of this sp"cies are the presence of glococystidia, hyaline and 

non-amyloid spores and the different arrangements of hyphae in subiculum and in ~mb· 

hymcnium. 

ln Japan, this species was reported by YAsuoA11l' tor !:he first time as PeniojJ!wra allescheri 

(IhEs.) SAcc. & SYo.-Shiracha·kawatake. 

According to R<H;ERs and ]AcKsoNH8J Peniophora allescheri (BREs.) SAcc, & SYo. is the synonym 

of PeniojJhura mulaia (PEcK) HoEn~. & Lnscn., and this treatment has been accepted by many 

authorities. 

No. 6 Gloeopeniophora aurantiaca (BitES.) HOEHN. & Lrrscn. 

K. l'lkad. INiss. Wien, Math. Nat. KL Sitzungsb. 117 : 1094, 1908 .... corticium aurantiacum 

BREs., Fungi 'I' rid. 2 : 37, 1892; SAcc., Sy1L Fung. 11 : 126, 1895~ .... Peniophora aurantiaca (BREs.) 

HoEHN. & LnscH., K Akad. Wis:5. Wien, Math.·Nat. Kl. Sitzungsb. 115 : 1583, 1906; BouRo. & 

GALZ., BulL Soc. Myc .. Fr. 28: t1Q2, 1912; Burn, Arm. Mo. Bot. Gard. 12: :no, 1926; BouRo. & 

GAr.z., Hymen. de Fr. p. 320, 1928; Prr.)\:r, Bull. Soc. My c. Fr. 51 : 420, 1935; RocERs & JAcKs., 

Farlowia 1 (2) : 270, 1943; ERLKss., Symb. B;JL Ups. 10(5) : 14, 1950; CHRISTIANSEN, Dansk Bot Ark. 

19(2) : 189, 1960; Sr.vsH, Syracuse Univ. "I'ech. Pub. 8:-l, 25, 1960; PARMASTO, lnves. Natural Hi.st. 

Soviet Far East. p. 243, 196:-l 

Macroscopic characteristics : Fruit bodies resupinate, at first forming small patches at 

lenticels, then confluent, when mature broadly effused, not easily separable .from the substratum, 

Light Buff to Pale Yellow .. Orange, do not chang·e color in KOH, membranous, 80.---190t' thick; 

hymenial surface even, downy in appc;arance, pilose, rarely cracking; sterile marginal zones 

whitish, thinning out, fibrillose, mycelial strands absent (Plate 2 : E). 

Microscopic characteristics : Subiculum longitudinally and compactly arranged next to the 

substratum, composed of hyaline", thin~wal1ed hyphae, thin-walled hyphae septate, branched, 
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with clamps at some septa and not incrusted, mostly 4. 0!-' in diameter (Fig. 12 :F); sub

hymenium 10-~:33 0 thick, hyphae ascending from the subiculum and becoming loosely arranged, 

similar to subiculum. hyphae, 2. 5· -·4. Of.' in diameter (Fig. 12: E); hymenium somewhat loosely 

arranged, hyaline, 50"-751-' thick; cystidia abundant, hyaline, subcylindrica1, 

not rooted at the base, tapering and forming an obtuse apex, thick- and rough-walled, with 

not distinctly broadened lumen, incrusted around near the tip, non-septate, without clamps, 

immersed or protruding 18·-"25 v, cystidial walls do not dissolve in 10% KOH (Fig. ll : C) ; 

gloeocystidia abundant, cylindrical or flexuous, no color change in MELZER's reagent, immersed, 

:37·--·70X6.5"--10.0p. (Fig. 1.1: D); basidia large, cylindrical or snbclavate, 4.5·--65X10.0·-'13.5v, 

with 2~"4 sterigmata o:f lO·v 12!-' long (Fig. 11 : B); spores copious, broadly ellipsoid, apiculate, 

smooth, hyaline, non-amyloid, 11. Zi·-17. 5 X 9. O~·lL 5 (lSX 10) v, (Fig. 11 : A). 

Japanese name: Ezo-kawatake (nom. nov.) 

Distribution : Europe, North America, A .. sia : Kamchatka Peninsula and Japan (Hokkaido) 

Specimens examined : Otoineppu, Hokkaido, on Alnus crispa subsp. maximowiczii, Sept. 7, 

1969, K A. • Y. H. & H. F. (112f54-F); Umiat, Arctic Alaska, U. S. A., on Alnus crispa, Aug. 13, 

1965, Y. KonAYASI (Y. KoBAYAS!·Alaska No. 155) 

Habitat & type of rot :Associated with a white rot of Alnus. 

This species is easily recognized by its developing on bark of Alnus in the arctic and the 

subarctic zones. MicroscopicaHy cylindrical or flexuous gloeocystidia, thick-walled cystidia, 
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Fig. II Microscopic elements of Gloeo;benio-
phora aura11liaca (BREs.) HoEHN. & LITscH. 
(11254 F) 
A : Basidiospores B : Basidia C : Cystidia 
D ; Gloeocystidia 

long basidia and large ellipsoid spores scat· 

tered throughout the hymenium are very 

diagnostic. 

Fig. 12 Microscopic elements of Gloeopenio-
plwra auranliaca (11REs.) HoEHN. & L:Tscu. 

(11254--F) 
E : Subhymenial hyphae 
.F : Subiculum hyphae 



3) Peniophom CKE. 

Grevillea 8: 20, 1879; SAcc., Sy!L Fung. 6: G40, 1888; KAHsr., Finska Vet.-Soc. Bidrag. Natur 

och Folk ·18 : 42l, 1889; MAss., Jour. Linn. Soc. 25 : 140, 1890; BouRo. & GAu., Bull. Soc. Myc. 

FL 28: 372, 1912; BuRT, Ann. Mo .. Bot. Ganl. 12: 215, 1926; BouRn. & GALz., Hymen. de Fr. p. 

267, 18?8; SLYsn, Syracuse Univ. Tech. Pub. 88, 16, 1960; CuNN., N. Z. Dep. Sci. lndustr. Res. 

Bull. 145, 105. 1968 

Fruit bodies resupinate, annual, thin, variously colored, firm, membranous to waxy ; 

hymenial surface pruinose to pilose; sterile marginal zones fibri1lose; mycelial strands present: 

or absent; hyphae compactly arrang:ed, hyaline to brown, with clamps, thin-walled; cystidia 

cylindrical to fusiform, incrusted or not incrusted, immersed or projecting, non·s,~ptate, without 

clamps, walls do not dissolve in 101'> KOH; gloeocystidia absent; basidia clavate; basidiospores 

cylindrical or ellipsoid, smooth, hyaline, non-amyloid. 

Habitat & type of rot : Growing on wood associated with a white rot of broad leaved trees. 

Place : Cortidaceae 

Genotype : Thctcphora quercina PERs. ex FR. 

Japanese name: Kawatake·Zoku (A. YAsUDA) 

DoNK6:ll emended this genus selecting Thelephom quercina h:.~s. ex Fn. as the lectotype. His 

concept of the genus is that confined to those species as having spores pale red in mass. 

Color change of fruit body by potassium hydroxide solution is closely correlated with the 

color in section; the species wh.ich do not chang;c color in potassium hydroxide solution are 

co1or.!ess in section. 

1 
1. 

L 

2. 

2. 

:2. 
2. 

2. 

2. 

2. 
,, 
''· 
:'l. 
::l. 

3. 

3, 

Fruit bodies waxy .... · .. · · · .. 

J:rxu it bodies .n1en1 branous 

K.EY 'fO THE SPECIES 

Fruit bodies turning black in KOH, spores 9···10p. long· .. 

2 

.. ·No. 7 P. quercina 

Fru.it bodies turning black in KOH, spores 7-v81' long................... . ... No. 8 F. cinerea 

Fruit bodies bleached in KOH ................. . 

Fru.it bodie;; turning vinaceous in KOH 

Fruit bodies turning tawny in KOH ...... 

Fruit bodies do not change color in KOH, cystldia incrusted 

.. ... No. 9 P. gigantea 

.. No, 10 P, roumeguerii 

.. ·· .. No. 11 P. farlowii 

· ....... No. 12 P. simi/is 

Fruit bodies do not change color m KOH, cystidia not incru.sted ...... No. J3 P. phlebioides 

Fruit brJdies bleached m KOH, pale yellow in section ·· ·· ........... · ........... No. 14 P ajjinis 

Fruit bodies bleached in KOH, brownish yellow in section .................. No. 15 P. velutina 

Fruit bodie<: turning Wine-red in KO.H ................... ·· .............. ·· .... No. 1G P. !udoviciana 

Fruit bodies do not change color in IZOH. mycelial strands present· ........ No. 17 P. burtii 

Fruit bodies do not change color in KOH, mycelial strands absent ........ No. 18 F. pilosa 

No. 7 Penioplwra quercina (PERS. ex FR.) CKE. 

Grcviliea 8 : 20. 1879; SAcc., Syll. Fung. G : fi41, 1888; JVL~ss., Jour. Linn. Soc. ?5 : 141, 1890; 

Brit. .Fung. Fl. 1 : 109, 1892; P. HENN., Bot. Jahrb. 82 : :38, 1902; M.usuMuRA, Index Plant. Jap. 

1 : 158, 1904; SHIRAI & MIYAKE, List Jap. Fungi p. 62, 1905; MAss., Brit. Fung. p. 418, 1911 ; 

YAsrmA, .Bot. J'viag. Tokyo :32 : 357, 1918; REA, Brit. Badd. p. 696, 1922; Brms., Icon. My c. 22 : 

1071, 1982; ERtKss .. Symb. Bot. Ups, 10(5): 63, 1950; S. ho, Myc. Fl. Japan 2(4); 118, 1955; 

DoNK, Fungus 27 : 15. 1957; CuRrsnANSEN, Dansk Bot. Ark. 19(2) : 194, 1960; Sr.Ysu, Syracuse 



Univ. Tech. Pub. 83, 7:1, 1960 ·· ThelejJ}wra quercina hRs., Syn. Meth. Fun g. p. 573, 1801; NEES, 

Syst. Pilze Schwam. p. 239, 1817; .FR., Syst. Myc. 1 : 442, 1821; PERS., Myc. Eur. 1 : 124, 1822; 

FR., Elench. Fung. 1 : lSG, 1828; fhnK., Engl. FL 5(2) : 16'1, 1836; RABENI!ORST, Deut. Krypt . .FL 

l : 388, 1844-··Corticium quercinum PERS. ex Fr<., Epicr. My c. p. SG::l, 1836-·-·1838; Hymen. Eur. p. 

653, 1874; WINTER, Pilze 1 : 33:3, 1884 

Macroscopic characteristics : Fruit bodies resupinate, widely effused, separable from. the 

substratum, Seashell Pink to Vinaceous-Buff, turning black in KOH, waxy, :300··-·700v thick; 

hymenial surface even, rigid, pilose, rarely cracking; sterile marginal zones concolorous, thin· 

nlng out, radiately fibrillose, curling away from the substratum, without mycelial strands 

(Plate I : A). 

Microscopic characteristics : Subiculum hyphae verticaliy and compactly arranged for the 

most part, gelatinized, brownish; hyphae difficult to distinguish, mingled wi.th few thin-walled 

hyphae. Thin-walled hyphae branched, with clamps, not incrusted, 4. 0·~5. Op. in diameter 

(Fig. 13 : D); subhymenium without an obvious layer; hymenium compactly arranged, brown· 

ish, 55·---SOp. thick; cystidia abundant, hyaline, fusiform, 42··-·82X9---·14,u, not rooted at the 

base, with lanceolate apex, thick- and rough-walled, heavily incrusted with coarse and brown

ish granules (Fig. 13 : C), granular matter dissolves in 5% KOH, non-septate, without clamps, 

immersed or projecting 10-~30[!-, wa!Js do not dissolve in 1096 KOH (Fig. 14 :E); gloeocystidia 

absent; basidia subclavate, :57--·45X9"·15v, with 2----"1 sterigmata of 5. 0~6. 5v long (Fig. 13: 

B); spores cylindrical, curved, apiculate, smooth, hyaline, non-amyloid, 9--~10X3. 5·"4. 5v (Fig. 
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Fig. 13 Microscopic elements of Peniophora 
querr:ina (PERS, ex FR.) Cn;, (11206 F) 
A : Hasidiospores B : Basidia C : Incrusted 
cystidia D : Subiculum hyphae 

13: A). 

Japanese name : Kawatake (A. Y ASDDA) 

Distribution : Europe, North America and 

Asia: Japan 

E 10p 

Fig. 14 Microscopic element of Peniop!wra 
quercina (PERS. ex FR.) CKE. (11206 F) 
E : Unincrusted cystidia (granular matter 
dissolve in KOH) 



j;y!(i: Peniophora Cr,;;, 2'1 

Specimens examined : S6unh:yo. Ho.kkaido, on broad leaved tree, Sept. 11, 1969, Y, H. & 

H. F. (11206-F); Ex Herb. LLOYD (D;;t, by c. c;, LLoYD) czo·a;o.?-TNS) 

Habitat & type. of rot : .Associated with a white rot of broad leaved trees. 

'The diagnostic characteristics of this species a:re d::1rk bnJYvn. rip;id a.nd ·w;c.lxy- fruit bodies 

curl away from the substratum when drying. Microsccpically, it has no subhymenial layer, 

having brownish, compact ;:md aggulutinated subiculum hypha;;;, coarsely incrusted cystidia, 

large and slightly curved spores. 

No. 8, Peniot;Jwra cinerea (F\:.) CKE. is somewhat similar in having waxy fruit bodies but 

?, cinerea has smaller spores ('!· ·8X2,5··3.0f>'), smalier cystidia (27-ti0X7.5····10.0J.') and 

grayish fruit bodi<~s, 

A .. ccoTding to ERrKssot/~9 )) th.L; species is very con1tno.n on (.)ucrcus, Fagus and sonJetirnes ur1 

F}etula Jn Sottth Sv;,reden.l and is associated \Vith ~:u1 Jntcnsc d:::~C<ly, 13nt in Japan this species 

is rarely collected. 

The Jirst rccmd of this species in Jap;m w;~:s made by P. tlENN!NGs based on a coUecl:ion by 

fvl. SmRAL MATS\JMURAn·n, SumAr and 1\tliYAK£·1".1' listed. ·rho description and the Japanese name 

were presented by YAsnnA17or in 1918. 

No. 8 Peniopfwra cinerea (li'R.) CKE. 

Grevillea 8 : 20, 1879; SAcc., Sy!L Fung;. 6 ; 643, 1888; MAss,, Jour. Linn. Soc. 25 : 148, 1890; 

BouRo, & 

Bomw. & 

GAt.z.~ 

GALZ,j 

BulL Soc. Myc Fr. 28 : 407, 1912; Buwr, Ann. M.o, BoL Gard. 12 : ;)48, 1926; 

Hymen. de .FL p. 32:i, 1928; T. ITo, l3ot. Mag. Tokyo 43 : 521, 1929; ER!ESS., 

Symb. Bot. Ups. 10(5) : ~iO, 1950; TALBOT, Bothalia 6 : 1951; S. ITo, My c. FL Japan 2( 4) : 

!17, 1955; Cum-;,, Trans. Royal Soc. Nevv Zealand : 256, 19:)5; TALBOT, Bothalb 7: 147, 

1958; CmnsTIANSEN, Dansl;; Bot. i\rk. 19(2) : 192, 1960; SLYSH, Syracuse Univ. Tech. Pub. 83, '713, 

1960; Cu;u., N. Z. Dep. Sci. Indm;I:L Res, BulL Hii. 109, 19fi3; PARMASTo, Inves. Natural Hi st. 

Soviet Far Ea.st p. 243, 196cJ; TENG, Eum, China p, 403, 1%4-~The/ej;hora cinerea FR., Syst. Mvc. 

l : 453, 1821; Eicnch. Fung. l : 221, 1828 -Corticium cinereum (FR.) FR., Epicr. .M.yc. p. ti6:l. 

1836 ·· 1838; Hym. Eur, p. 65<1, 1874 

Macroscopic characteristics : Fruit lndies resupinate, at li1·s1: in small patches, then coalesc> 

ing and b:xoming longitudinally effused or remaining more or less discrete, not easily separa· 

ble fwm the substratum, 'l'illenl-Buff to Gray, turning black in KOH, waxy, very thin 75·<10v 

thick; hymenial surface rigid in appearance, pruin:Jse, cracking when drying; sterile marginal 

zone'! concolorous, minutely fll:n:illose, without mycelial strands (Plate 2 : F), 

Microscopic characteristics : Subiculum 30··-,45 v thick, very compact and gelatinized hyphae 

verticaEy arranged to the substratum, mingled with few brownish, thin-walled hyphae. Thin· 

walled hyphae branched, not incrm;ted, without clamps, 4. 0·-~6, 6 Jl in diameter (Fig, Fl : E) ; 

suhhym:mial layer absent; hymenium very compactly arranged, hyaline, 25···40 v thick; cystidia 

abundant, cylindrical to fusiform, 27·v50X'l. fi ·10, Ov, not routed at the base, with obtuse apex, 

thin- to thick- and smooth-walled, not: incrusted or incrusted with granular matter, non-septate, 

without clamps, immersed or slightly prujeci:lng 15····18t'• wa.lls do not dissolve in 1096 KOH 

(Fig. 15: C ~..V. D); gloeocystidia a.bsent: basidia clav·ate, 15--~--20X 5, --B,H~ \Vith 4 sterigmata c,:f 

:J·,·4p long (Fig. 1.6: B); sp(!l'es cylindrical, slightly curved, often slightly narnnving toward 

one end, smooth, hyaline, non-amyloid, '7---8:<2.6· 3,0 (,7c<3)u. (Fig. 16: A). 

Japanese name : Haiiro-kawatake ('T. ITo) 

Distribution : Europe, North and Sonth Am.erica, South J\frka, .New Zealand and Asia : 



-- 28 

DDOD 
DDDD 

A 
c 

= ~ ~ 
~ =~~~v~~ =--~~~- E ~=""'~~/// 

-,-:::rr=-~--~ / ............ 
-..,;·="·<~-~...;.:~== 10p 

Fig. 15 Microscopic elements of Penio,l;/u;m 
cinerea (.FR.) CKE. (11188 F) 
A ; Basidiospores B ; Basidia C : Incrusted 
cystidia D ; Unincrusted cystidia 
E : Subiculum hyphae 

Kamchatka Peninsula, China and Japan. 
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Fig. 16 Mycelium from cultures of Penio· 
phora cinerea (FR.) CKE. (AI lOOa) 
a; Aerial hyphae b: Hyphae from advanc· 
ing zone c : Submerged hyphae 

Specimens examined: Mt. Mikuma, Awaji Is., on bark of decaying stem and branch of 

Rosaceae, March 17, 1918, J. MATSUZAWA (202731-TNS; YAsuDA Herb, No.4) (Det. by .E. A. Buwr); 

Mt. Mikuma, Awaji Is., on bark of decaying branch of broad leaved tree, Oct. 8, 1918, l 

Mnsr;zAWA (202730 TNS) (Det. by A. YAsonA); Otoineppu. Hokkaklo, on bark of decaying Tilia 

japonica, Sept. 7, 1969, K A. • Y. H. & H .. F. (ll188 .. ·F); Chichibu, Saitama pre£., on bark of 

decaying Carpinus cordata, Nov. 11, 1969, K A. · Y. H. & T. K. (11162-F); Uchizume, Kagoshima 

pre£., on bark of decaying branch of Dicalix lucidus, Nov. 1962, K. A. (11189---F); Kuroki, Kago

shima pref., on fallen twigs of Prunus sp., Nov. 14, 1967, T. K (11190 F) ; Ura, Amami Oshima 

Is., on bark of slightly decaying stem of flex sp., Jan. 23, 1968, Y. H. (11191-F); 1\.iyosumi, 

ChHm pre£., on bark of fallen branches of ever green Quercus, Apr. 2cl, 1964, K. A. (11192-F) ; 

York Co. Ont. Canada, on Populus, May 5, 1936, H. S. JAcKsON (98:38-·TRT), (TNS), (DeL by H. 

S. JACKSON) 

Habitat & type of rot: Associated with a white rot of broad leaved tress. 

Cultural characteristics : 

Growth characters-Gr01vth on potato dextrose agar at 2fi 'C moderately rapid, with mat 

having a diameter of 47 mm after Jive days (Table 2), 90 mm after seven days; mat thickened 

and cottony over the inoculum block, becomes gradually thinner toward the margin; upper 

surface entirely brownish (Plate 1 : B); the underside white to pale yellow; culture having a 
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sweet odor; the oxidase reaction strongly positive on gallic acid medium and positive on tannic 

acid medium, with mycelial growth profuse on both gallic acid and tannic acid media (Table 

3; Plate i : C & D). 

Microscopic characters· ··Aerial mycelium: hyphae hyaline, thin-walled, simple--septate, vvith 

clamps, branched with wide angles, 2. fi"··3. S;1 in diameter (Fig. lfj: a). Advancing zone: 

hyphae hyaline, thin· to somewhat thick-walled, branched, with granular contents, 2. 5·o3. Ov 

in diameter (Fig. JG: b). Submerged mycelium: hyphae hyaline, thin-walled, occasionally 

with nurrwrous branches dose tog,~ther. 3. 0··"3. 5 p. in diamel:er (Fig. 16 : c). 

Temperature relations·· The optimum growth temperature was 25 6 C, the minimum 10"C, 

and the maximum 35"C (Table 2). Cultures were killed ar. ,woe for 3 days. 

This spedes has been reported as being widespread all over the world. In Japan it dis· 

tributes from northern Hol-;_kaido suuth to Amami archipelago. Gray fruit bodies, brown in 

section, and cystidia immersed throughout the tissue for an almost entire length are the 

diagnostic features of the species. 

No. 9 Peniophora gigantea (FH.) .M.ASS. 

Jour. Linn. Soc. 25 : 142, 1890; KARST., Fi.nska Vet. Soc, Bi.drag. Natur och Folk 48: 422, 

1889; BRes., Accad. Agiatii 111, 3: 113, 189'7; BouRD. & GAu., Hull. Soc. Myc. Fr. 28; 401, 1912; 

YAsunA, Bot, Mag. Tokyo :35 ; 12, 1921; RsA, Brit. Basid. p. 693, 1922; Brnr, Ann. Mo. Bot. GarcL 

12 : 216, 1926; BouRo. &. GALz., H.ymen. de Fr. p. 318, 1928; T. ho, Bot. Mag. Tokyo 4:) : f)lli, 

1929; PlLkr, Bull. Soc. Myc. Fr. 51 : 417, 1935; AsAHJNA, Nippon Inkwasyokubutu Dukan p. :)81, 

1939; RoGERs & }AcKs., Farlowia 1(2) : 317, 194:3; HEMMr & A.KAr, w·ood Rotting Fungi p. 229, 

1945: 'I'Atnor, Bothalia 6:2-1, 1951; S. ITo, Mycol. Fl. Japan 2(4): 116, EJ:55; ScYsH, Syracuse 

Univ. 'fee h. Pub. 83, 60, 1960; CuNN. N. Z. Dep. Sci. Industr. Res. BulL 14fi, 127, 196:i; Tr:NG, 

.Eum. China p. 404, 1964--··Theleplwra gigmdea FR., Obs. }\!lye. l : 152, 1815; Syst. Myc. 1 : 448, 

1821----CoYticium ,gigan/eum FR., Epicr. Myc. p. 559, 1836---1838; l-Iym. Eur. p. G-18, 1874; SAcc., 

Syll. Fung. 6 : GlO, 1888 ·Phlebia gigantea (FR. ex FR.) DoNK, Fungus 27 : 10, 19fi7; ERrKss., Symb. 

Bot. Ups. 16(1) : 94, 1958; CBRJSTI,\NSEN, Dansk Bot. A.rk 19(2) : 1 T3, 1960 

.Macroscopic characteristics : Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum when fresh and easily separable when dry, Jllm-Iike, Pale Olive-Buff to 

Pale Olive-Gray, bleached in KOH, waxy, 300· -:>OOv thick; hymenial surface firm, pi.lom~, not 

cracked; sterile marginal zones whitish, fibrillose, without mycelial strands (Plate 2 : G). 

Microscopic characteristics; Subiculum 90--"'250r< thick, hyphae of subiculum somewhat 

loosely and longitudinally arranged, forming a distinct basal layer, then ascending, hyaline to 

pale yellow, thick-walled, without damps, branched, not incrusted, 5. 0--·7. S0 in diameter (Fig. 

17: E); subhymenium 50 ---lOOp. thick, composed of gelatinized, vertically arranged hyphae, 

which are hyaline to pale yellow, thick-walled, >vithout clamps, branched, not incrusted, 2. b·

fi. Op, in diameter (Fig. 1.'7 : D); hymenium con1pactly arranged, hyaline, 25·--50p. thick; cystidia 

abundant, hyaline, fusiform, projecting 10-·-.·50v, .50-·"75><10----lS,u, not rooted at the base, with 

acuminate apex, thick- and smool:h·walled, with wider lumen, without clamps, heavily incrusted 

with granular matter at the upper half, granular matter dissolves in 596 KOI-I, walls do not 

dissolve in 1096 KOH (Fig. 17: C); Gloeocystidia absent; basidia broadly clavate, 15" 20> :). 0 

~-.·6, 5,", with 4 sterigmata of :3. 5-·---5. O,u long (Fig. 17 : B); spores ellipsoid, Jlati:ened on one 

side, prominently apiculate, smooth, hyaline, non·amyloid, 5. 0--~·6. 5 x 2. 5· --4. 0 (6. 5 >< 2. 5) v 
(Fig. 17 : A). 
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Japanese name: Kami·kawatake (A YAsUDA) 

Distribution : Europe, North America. South Africa, New Zealand and Asia : China and 

Japan (Honshu and Kyushn) 

Specimens examined : Sendai, Miyagi pref., on bark of Pinus densijiora, Feb. 16, 191.9; R 

OcmAI (202727·-TNS, YAsUDA Herb. No. 76), (Det. by E. A. BuRr}; Meguro, Tokyo, on bark of 

decaying trunk of Pinus densijiora, July 11, 1970, Y. H. (11173-F); Asakawa, Tokyo, on bark 

of decaying trunks of Pinus densiflora, June 20, 1958, Y. H. (11033-F); Shimoda, S.hizuoka pref., 

on bark of decaying Pinus densijiora, July 7, 1968, K A. (11185·F); Uchizume, Kagoshima 

pre£., on bark of decaying Pinus densijiora, June 6, 1962, H. F. (11241-F); Ubadake, Oita pref., 

on bark of decaying ?conifer, Aug. 11, 1921, A YAsUDA (202725-TNS); Otomo, Iwate pref., on 

bark of decaying Pinus densijiora, Nov. 5, 1920, G. TuBA (202726-TNS) ; Paradis Bay, L. 

Temagami, T. F. R, Ont. Canada, on Pinus strobus, Aug. 19, 1935, ]. R HANSBROUGH (87'11-TRT), 

(TNS), (Det. by L. 0. OvERHOLTs). 

Habitat & type of rot : Associated \Vith a white rot of various coniferous woods. 

Cultural characteristics : 

Growth characters·-.. Growth on malt extract agar at 30"C moderately rapid, with mat 

having a diameter of 85 mm after :five days (Table 2), 90 mm after six days; silky at first, 

then thickened and cottony over the inoculum block, becoming more thickened at the center 

and forming a very thick and cottony growth which becomes gradually thinner toward the 

Fig. 17 Microscopic elements of Peniophora 
gigantea (FR.) MAss, (202727 TNS) 
A : Basidiospores B : Basidia C : Cystidia 
D: Subhymenial hyphae 
E : Subiculum hyphae 

Fig. 18 Mycelium from cultures of Penio
phora gigantea (FR.) .MAss. (Al 13b) 
a : Aerial hyphae and conidiophores 
b : Conidia c : Hyphae from advancing zone 
d: Submerged hyphae 
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margin; upper surface of mat entirely white to pale yello-vvish brown; the underside of the 

mat white to pale yellow; culture having an odor of soil; the oxidase reaction positive on 

gallic acid and tannic acid media, the mycelium showing a trace of growth on gallic acid 

medium and no growth on tannic acid medium (Table Cl). 

Microscopic characters -Aerial mycelium: i)·hyphae hyaline, thi!Ywalled, septate, branched 

with wide angles t!. 0·-·5. 0 v in diameter ii) ·conidiophores numcrom: each being i.he end of 

hyphae or short lateral branch, fron1 which the end is cut off by a simple septmn to form 

conidia (Fig. 18: a) iii)--·conidia very abundant, thin-walled, with dense granular contents, 

typically cylindric, hyaline, variable in size, 5.0··-1'5.0X4.(}·.·6.5v (Fig. l8:b). Advancin1.:r 

zone : hyphae hy;.tline, thin··walled, with granular contentc:, 4. 0·- 5. 0 v in diameter (Fig. 18 : c). 

Submerged mycelium: hyphae hyaline, thin··walled, septs.te, \Vith clamps, occ;:sionally with 

numerous branches dose together, 4.0·-·5.0p. in diameter (Fig. 18: d). 

Temperature relations~·'T'he optimum growth temperature was 30°C, the minimum 10°C, 

and the m<lximum 35'C (Table 2). Cultures were killed at t!0°C for 2 days. 

'This specie~=-; is easily recogn:izcd by its occurrence on hark of onJy F'inu.s SJJP< in Japan. 

Subhyrnenial hyphae of this species are vertically and compactly arranged, contrasting with 

the subiculum hyphae which are longitudinally and somewhat loosely arranged. 

This species wns reported by BouRDOT and GALZJN29 l on Pinus strobus and Abies 1'Jectinata in 

France, Burnm reported on Pinus, Abies and Tsu.ga in North America. TMeoT15~> reported on 

several conifers in South lHrica. According to CARTWRIGHT and this fungus wac: 

found associated with pale yellowish-brown rot of coniferous logs and building timbers in 

England. BAx-rtm" found fungus associated with heart rot c•f Jack-pine and BonEB2J reported 

decay of various conifers and broad leaved trc~es in U. S. A. In Japan, REMMI and A.KAr8S' 

reported this species causing wood decay. 

No. 10 Penioplwra nmmeguerii (BRES.) HOEHN, & LITSCH, 

K Akad. Wiss. Wien, Math. Nat. KL Sitzungsh. 115: 1581, 1906; do. 116: 789, 1907; Bun, 

A.nn. Mo. Bot. Gard. 12: 270, 1926; BoUJw. & GA1.z., Hymen. de Fr. p. :ns, 1928; PILAT, BulL 

Soc. Myc. Fr. 51: 420, 1935; TALBOT, Bothalia 6: 22, 195.1; SJ.Ysn, Syracuse Univ-. 'fech. Pub. 83, 

64, 19GO·-Coriicium roumegucrii BREs., Fung.i Trid. 2 : 3G, 1892·· Ph!ebia roumeguerii (BREs.) DoNK, 

Fungus 27 : 9, 1957; CnnrsTlANSEN, Dansk Bul:. A.rk. 19(2) : 174, 1960 

.Macroscopic characteristics: Fruit bodies resupinate, broadly effwwd, not easily separable 

from the substratum, Pale Olivc>Bnff to Pale Pinkish Buff, turning PurpLish Vinaceous in KOIJ, 

waxy, 5t} -··270,u thick; hymenial surface even, in. appearance, obvious pilose, deeply 

cracking; sterile marginal zones concolorous, thinning out, pruinose, indistinct, without mycelial 

strands (Pia te 2 : II). 

Microscopic characteristics: Hyphae of subicuhu:n verticallv and arraJ.1ged n.ext 

to the substratum, hyphae difficult to distinguish, aggluUnatcd toward the hymenium, mingled 

with few p'lle yellowish brown, thkk·wa.Hed, septate, without clamps, branched, not incrusted 

hyphae of :l. 5"· 5. Ov in diameter (Fig. 20: E); hymenium very compactly arranged, pale yel· 

lowish, 5()-,,90t' thick; cystidia very abundant, throughout the hyrnenium, arranged in tiers, 

hyaline, fur-:iform tn conical, :3()·.,6() ./ 7. 5-··10. Oi", not woted at the base, with tapering apex in 

hmiform cysticEa and with obtm;e apex in conical cystidia, both cystidia thick- and rough· 

walled, with wider to capillary lumen, not incrusted or heavily incrusted with granular mati:er 

which dissolves in :)9() KOTI, non-septate, without clamps, immersed or projecting ll.} 30 .u, 
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Fig. 19 Microscopic elements of Peniophora 
roumeguerii (BREs.) HoEHN. & L£Tscn. 
(11147--F) 
A : Basidiospores B : Basidia 
C : Projecting cystidia 

!\ 
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l \ 
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Fig. 20 Microscopic elements of Peniopfwra 
roumeguerii (BREs.) HoEHN. & LrTscH. 
(11147-F) 
D : Immersed cystidia 
E: Subiculum. hyphae 

walls do not dissolve in 10% KOH (Fig. 19 : C & 20 : D) ; gloeocystidia absent; basidia sub

clavate, 16~20X6. 0~7. 5;<, with 4 sterigmata of 4~"51'- long (Fig. 19: B); spores cylindrical, 

flattened on one side, apiculate, smooth, hyaline, non-amyloid, 4.5~5.0x2.0~~2.5 (4.5x2.0)v 

(Fig. 19 : A). 

Japanese name: Ke-kawatake (nom. nov.) 

Distribution :Europe, North America and Asia: Japan (Honshu and Amami Oshima Is.) 

Specimens exam.ined: Kirizumi, Gumma pref., on bark of decaying trunks of Quercus 

mongolica var. grosseserrala, Oct. 2, 1968, Y. H. & H. F. (11147 ·F); Santaro Pass, Amami Oshima 

Is., on decayed wood of Castanopsis cuspidata var. sieboldii, Jan. 21, 1968, Y. H. (11244~F) 

Habitat & type of rot : Associated vdth a white rot of broad leaved trees. 

The diagnostic characteristics of this species are its gray and rigid fru.it bodies \vhich 

appear velvety by the projecting cystidia on the hymenia! surface. Microscopically very 

abundant cystidia arranged in tiers which immerse at all levels in the hymenium, are very 

diagnostic. 

No. 11 Peniop!wra farlowii BURT 

Ann. IVJ.o. Bot. Gard. 1.2: 343, 1926; SLYsn, Syracuse Univ. Tech. Pub. 83, 63, 196D. 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Purple to Vinaceous-Cinnamon, turning Vinaceous-T;nvny in KOH, 
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Fig. 21 M.kroscopic elements ot Peniophora 
farlowii BuRT (11096-F) 
A. : Basidiospores B : Basidia 
C : Subhymenial hyphae 
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Fig. 22 Microscopic elements of Penioplwra 
.BuRT (11096-F) 

D : Cystidia E : Subiculum hyphae 

pelliculose. 280-·-450 0 thick ; hymenial surface even, rigid in a ppearancc, pilose, not cracked ; 

sterile marginal zom:c'; whitish, thinning out, fibrillose, mycelial strands absent (Plate 2 : 1). 

J\1'icroscopic character·istics : Subiculum UO·v300,n thick, composed of longitudinally ar

ranged hyphae which are pale yellow, thin-walled, septate, with clamps, branched, not incrusted, 

5. (J·vG. :lr• in diameter (Fig. 22: E); subhymenium 100~- 115v thick, hyphae compactly inter· 

woven, brownish, thin-walled, septate, without damps, branched, not incrusted, 2. 5-- 5. Ov in 

diameter (Fig. 21: C); hymenium, even, compactly arranged, pale yellow, 45~--:350 thick; 

cvstidia abundant, cylindrical, :35···95 / 10···13t>, not moted at the base, with obtuse apex, thick

and rough-walled, v:ith v.;ider lumen, non-septate, without clamps, heavily incrusted with 

granular matter which dissolves in 55'-6 KOH, immersed or projecting 15···55~", walls do not 

dissolve in 10)'0 KOH (Fig. 22 : D); gloeocystidia absent; basidia clavate, 22····30X 5. O•v5. 5,a, 

with 4 sterigmata of 4"·5v long (Fig. 21 :B); spores ellipsoid, flattened on one side, apiculate, 

smooth, hyaline, non-amyloid, 6. (}· 5. 5/2. O"<o. 0 (5. SX 2. 5) I" (Fig. 21 : A). 

Japanese name : Fusnbe-kawatake (nom. nov.) 

Distribution: North America and Asia: Japan (Honshu) 

Specimen exarnio.ed : Ki:rizumi, Gumma pref., on decaying trunk of broad leaved tree, Oct. 

2, 1968. Y. H. & H. F. (11096-F) 

Habitat & t:ype of nct: : Associated w-ith a white rot of broad leaved tree. 
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Cultural characteristics : 

Growth characters-Growth on malt extract agar at 25 ac slow, with mat having a diameter 

of 30 mm after five days (Table 2), 90 mm after eleven days; silky at first, fragile and adherent, 

then felty, upper surface of mat entirely white; the agar ronnd the inoculum block stained 

pale brown; culture having a sour odor; the oxidase reaction positive on gallic acid and tannic 

acid media, with mycelial growth profuse on gallic acid medium and a trace of growth on 

tannic add medium (Table 3). 

Microscopic characters -Aerial mycelium: hyphae hyaline, thin-walled, septate, with damps, 

sometimes with double-clamps, branched and with bridging hyphae, 4. 0~7. 5r' in diameter 

(Fig. 23: a). Advancing zone: hyphae hyaline, thin-walled, with granular contents, 2. 5-~3. Ofl· 

in diameter (Fig. 23 : b). Submerged mycelium : hyphae hyaline, thin- to thick-walled, septate, 

with clamps, sometimes with double-clamps, branched with wide angles, 7. fi·-~·12, 51' in diameter 

(Fig. 23 : c). 

Temperature relations--The optimum growth temperature was 25'C, the minimum l0°C, and 

the maximum 30T (Table 2). Cultures were killed at 35°C for 4 days and at 40°C for 1 day. 

The distinctive characteristics of this species are color change of fruit body from deep 

purple into brown when treated with potassium hydroxide solut~on, and brownish subhymenial 

layer tinged with pale yellow in hymenium and subiculum, 

No. 12 Peniophora similis (BERK, & CURT.) MASS. 

Jour. Linn. Soc. 25 : 147, 1890; BuRT, Ann. Mo. Bot. Gard. 12: 336, 1926; T. ho, Bot. Mag. 

Tokyo 43: 518, 1929; S. ho, Myc. Fl. Japan 2(4) : 117, 1955--Corticium simile BERK. & CuRT., 

Jour. Linn. Soc. 10 : 337, 1868; SAcc., Syll. Fung. 6 : 631, 1888 

Macroscopic characteristics : Fruit bodies resupinate, longitudinally effused, not easily 

separable from the substratum, Pale Ochraceous Buff to Pale Pinkish Buff, do not change color 

in KOH, waxy, 250~~500 I' thick; hymenial surface even, pruinose, deeply cracked in patches 

and showing the white subiculum in the fissures; sterile marginal zones whitish, thinning 

out, minutely fibrillose, mycelial strands absent (Plate 3 : A), 

Microscopic characteristics : Subiculum composed of very compact and gelatinized hyphae, 

mingled with few hyaline, thin-walled, septate, branched, not damped, not incrusted hyphae 

of 2. 5v in diameter (Fig. 24: D); subhymenial layer absent; hymenium very compact, even, 

hyaline, 15"-- 17 v thick; cystidia abundant throughout the textures, hyaline, fusiform to conicaL 

15"J37X 5'~-9,,, not rooted at the base, with obtuse apex, thick- and smooth-walled, with wider 

lumen, not incrusted or incrusted with granular matter which does not dissolve in 5% KOH, 

non-septate, without clamps, mostly immersed, rarely projecting 12---ZO,u, walls do not dissolve 

in 10.9t) KOH (Fig. 24: C); gloeocystidia absent; basidia clavate, 12·---15><4··-5v, with 2"~4 

sterigmata of 4rv5v long (Fig. 24: B); spores broadly ellipsoid, flattened on one side, promi

nently apiculate, smooth, hyaline, non .. amyloid, 4. 5----6, Ox 2. 5---3.0 (5 x 3) v (Fig. 24 : A). 

Japanese name : Ki"kawatake (T. ITo) 

Distribution :North America and Asia: Japan (Kyushu and Amami 6shima Is.) 

Specimens examined : Hida, Oita pref., on bark of decaying Cyclobalanopsis sp., March 21, 

1920, N. NAKAYAMA (YASUDA Herb. No. 100); Mt. Ymvandake, Am.ami 6shima Is., on bark of 

fallen twigs of Quercus sp., Jan. 19, 1968, Y. H. (11176-F) 

Habitat & type of rot : Associated with a white rot of broad leaved trees. 

This species is characterized by its pale yellow fruit bodies which are deeply cracked in 



Fig. 2:3 Mycelium from cultures of Penio· 
fJ{tom fadowii Brwr (Al 75a) 
a : Aerial hyphae b :Hyphae from advanc> 
ing zone c : Subm.erged hyphae 
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Fig. 25 Microscopic clement;; of Penioj;hora 
phlebioides JAcKs. & DEARD. (11257-F) 
A : Basidiospores B : Basidia C : Cystidia 
D : Subiculum hyphae 

OOQ 
00 
ooAoo 

) 

\f.( r 
~~~ 
Fig. 24 Microscopic elem.enh> of Penioj;hora 
simi/is (IhRK. & CuRT.) MAss. (100·· Yasuda) 
A : Basidiospores B : Basidia C : Cystidia 
D: Subiculum hyphae 

Fig. 26 JVIicroscopic elements of PeniojJhora 
ajjinis BuRr (10340 F) 
A : Easidiospores E : Basidia C : Paraphysis 
D: Cystidia E: Snbhymenial hyphae 
F : Subiculum hyphae 
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small patches, composed of gelatinized hyphae and very abundant cystidia arise throughout 

the hymenium and subiculum. 

YAsUDA sent BuRT a specimen (YAsuDA Herb. No: 100; Mo. Bot. Gard. Herb. No. 57018) col

lected in Hida, Oita pref., Japan for identification which was later identified as this species by 

BuRTm. In 1929, T. Iro91' reported Peniophora similis (BERK. & CuRT.) MAss., Ki-kawatake based 

on thiS specimen. 

No. 13 Peni.ophora phlebioides JACKS. & DEARD. 

Canad. Jour. Res. 27(C) : FiO, 1949; SLYsn, Syracuse Univ. Tech. Pub. 88, 84, 1960 

Macroscopic characteristics ; Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Cartridge Buff to Maize Yellow, do not change color in KOH, waxy, 

45-~125p. thick; hymenial surface even, rigid in appearance, pruinose, cracked in small patches; 

sterile marginal zones whitish, thinning out, fibrillose, without mycelial strands (Plate 2 : J). 

Microscopic characteristics : Hyphae of subiculum gelatinized, difficult to distinguish, 

mingled with few hyaline, thin·walled, branched, not: incrusted, doubtful clamped hyphae of 

l. 5-~2. 6;1. in diameter (Fig. 25 :D); subhymenial layer absent; hymenium very compact, 

hyaline, 18··-·20 I' thick; cystidia abundant, fusiform, 25~37 X 3. 5·,~5. 0 ,u., not rooted at the base, 

tapering toward the apex, thin-walled, with wider lumen, not incrusted, non-septate, without 

clamps, projecting 8~.·27!•, walls do not dissolve in 10% KOH (Fig. 2fi ; C); gloeocystidia absent; 

basidia subclavate, 15·,·20X4·,5p;, with 4 sterigmata of 3·v4!< long (Fig. 25: B); spores ellip

soid, flattened on one side, apiculate, smooth, hyaline, non-amyloid, 5. 0~-6. 0 X 2. 0~~2. 5 (6. 0 X 

2. 5) I' (Fig. 25 : A). 

Japanese name; Neriiro-kawatake (nom. nov.) 

Distribution: North America and Asia : Japan 

Specimen examined : Ueda, Amami Oshima Is., on bark of decaying broad leaved tree, Jan. 

20, 1968, Y. H. (11257- F) 

The characteristic features of this species are pale yellow fruit bodies which do not change 

color when treated with potassium hydroxide solution, and microscopically gelatinized hyphae 

and hyphoid cy~Jtidia. 

No. 14 Peniophora affinis BURT 

Ann. Mo. Bot. Gard. 12: 266, 1926; RoGERs & ]AcKs., Farlowia 1(2) : 318, 1943; S. ITo, Myc. 

Fl. Japan 2(4) : 116, 1955; Sr.Ysu, Syracuse Univ. Tech. Pub. 83, 69, 1960; CuNN., N. Z. Dep. Sci. 

Industr. Res. BulL 145, 130, 1963-.. ·1\1embraniciunt affinis (BuRT) ERJKss., Symb. Bot. Ups. 16(1): 

116, 1958; CHRISTIANSEN, Dansk Bot. Ark. 19(2) : 184, 1960-··Piwnerochaete affinis (BuRT) DoNK, 

Persoonia 2(2) : 223, 1962-PeniojJhora laevis BuRT, in Peck, BulL N. Y. St. Mus. 54 : 954, 1902 ; 

BuRT, Ann. Mo. Bot. Gard. 12 ; 257, 1926; BoURD. & GAJ.z., Bull. Soc. Myc. Fr. 28 : 398, 1.912 ; 

Hymen. de Fr. p. 307, 1928; PILAT, Bull. Soc. Myc. Fr. 51 : 420, 1935; T. T-ro, Bot. Mag. 'fokyo 

43 : 519, 1.929 teste RoGERS & JAcKs., Farlowia 1 (2) : 318, 1943 

Macroscopic characteristics ; Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Cartridge Buff to Light Buff, bleached in KOH, membranous, 120~·3201• 

thick; hymenial surface pruinose, minutely cracked; sterile marginal zones concolorous to 

white, thinning out, fibrillose, mycelial strands absent (Plate 2 : K), 

Microscopic characteristics : Hyphae of subiculum longitudinally and loosely arranged, then 

ascending, pale yellowish, thin-walled, septate, with clamps at some septa, branched, not 



...... 37 -·· 

incrusted, 4. 0"··5. O,u in diameter (Fig. 2G: F); subhymeniun1 25·· 75r< thick, hyphae becoming 

compact toward the hymenium, pale yellowish, thin·walled, septate, with clamps, branched, 

not incrusted, 2. 5··6. Or'· in diameter (Fig. 26: E); hymenium compactly arranged 30····70,u 

thkk (Fig. 26: C); cystidia abundant, hyaline, fusiform, 30··j60X. 2. 5····5. Ot-'• n.ot rooted at the 

base, ·with obtuse apex, thin· and smooth·wal.led, with wider lumen, non·sepi:ate, without clamps, 

immersed or projecting 10··-<lO,", incrusted or not incrusted, wal.ls do not dissolve in l()C,t; KOH 

(Fig. 26 : D); gloeocystklia absent; basidia subclavate, 25·· 30x ·1···5 v, with 4 sterigmata of 

3 ···5,t' long (Fig. 2G : B); spores ellipsoid, apiculate, smooth, hyaline, non-amyloid, 5. 0-·. 6. 5/ 

2.5~-4.0 (5.0X2.5)p. (Fig. 2G: A). 

Japanese name: Hira-kawatake (T. ho) 

Distribution : North A.merica, Europe, New Zealand and Asia : Japan (Honshu, Kyushu and 

Amami Oshima Is.) 

Specimens exmnined : Nishihisakata, Gumma pref., on bark of Quercus serrata, Aug. 3, 1964, 

H. F. (10340-F); Ura, Amami Oshima Is., on hark of decaying Castanopsis cuspidata, Jan. 23, 

19G8, Y. H. (11111-F); Yarnanokuchi, Miyaz<J.ki pref, on bark of Quercus serrata, May ll, 1962, 

T. NDKUMIZU (11212. F); N. vV. of Burford, Brant County, Ont., Canada, 011 deciduous wood, Sept. 

9, 1937, H. F. CAIN (1253'7 TI\.T), (TNS), (LM. by R F. CAiN) 

Habitat & type of rot : ;\ssociated \Vith a while rot of Quercus and Castanopsis. 

Cultural characteristics : 

Growth characters-Growth <m putato dextrose agar at 30"C rapid, with mat having a 

diameter of 65mm after .live days crable 2), 

90 mn1 after seven days; silky at first, then 

cottony, spreading out\'vard as a flat cottony 

growth mar.ked by radiating strands, nodu

loso masses of hyphae abundant on the sur· 

face of the medium. upper surface of mat. 

entirely white; the underside of the mat 

pale yellow; C1Jlturc odorless; the oxidase 

reaction positi >'e on gallic acid medium and 

strongly posi tl ve on tannic acid medium, 

with mycelial growth failing 011 gallic acid 

medium and profmJe in growth on tmmic 

acid medium (Table 3). 

·:vr.icroscopic characters-.... Aerial myceH· 

um :hyphae hyaline, thin·walled, septate, not 

clamped, branched, with granular contents, 

4. 0·· 5, Ov in diameter (Fig, 27 :a). Advanc· 

ing zone: hyphae hyaline, thin·vvalled, septate, 

with granular contents, 2. 5~- .. t 0 !' in diameter 

(Fig. 27: b). Submerged mycelium : hyphae 

hyaline, thin· walled, branched repeatedly, 4. 0 

····G, Sf' in diameter (Fig. 27 : c). 

Temperature relations .... The optimum 

growth temperature was 30°C, the minimum 

lO''C, and the maximum 35''C (Table 2). 

Fig. 27 Mycelium from cultures of Penio
j;hora aj}inis BuRT (A l 85a) 
a : Aerial hyphae b : Hyphae from advanc· 
ing zone c : Submerged hyphae 
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Cultures vvere killed at -1o•c for 7 days. 

The present species grows only on woods of Quercus and CastanojJsis and is frequently 

found on barks of bed logs of Shiitake mushroom in Japan. 

No. 38, 1t1embranicium carnosa (BuRT) HAYAsm is similar in having yellowish membranous 

fruit bodies but differs in having thick subiculum layers and turning blue-black ln potassium 

hydroxide solution and microscopically presence of heavily incrusted hyphae in lmhiculum. 

No. 15 Peniophora velutina (DC. ex FR.) CKE. 

Grevillea 8 : 21, 1879; SAcc., SylL Fung. 6 : 644, 1888; MAss., Jour, Linn. Soc. 25 : 152, 1890 ; 

BouRo. & GALZ., BulL Soc. Myc. Fr. 28 : 398, 1912; REA, Brit. Basid. p. 692, 1922; BuRT, Ann. Mo. 

Bot. Gard. 12 : 264, 1926; BouRD. & GALz., Hymen. de Fr. p. 308, 1928; SLYsH, Syracuse Univ. 

'I'ech. Pub. 83, 71. 1960; PARMASTO, lnves. Natural }Iist. Soviet Far .East p. 242, 196:1; TENG, Eurn. 

China p. 4.G3, 1964-Thelephora velutina De CANDOLI.E, FI. Fr. 6: 3::1, 1815; Fr.., Elench. Fung. 1: 

203, 1828-Athelia velutina (DC.) PrrRs., Myc. Eur. 1 ; :15, 1822-Corlicimn velutinum (DC. ex PERs.) 

FR., Epicr. Myc. p. 561, 1836·~·1838; BERK., Outl. p. 273, 1860; FR., Hym. Eur. p. 650, 1874.----l{ueiffia 

velulina (DC.) BaEs., Ann. Myc 1 : 100. l903-J11embranicium velutinum (DC. ex Fa.) ERJKss., Symb. 

Bot. Ups. 16(1) : 116, 1958; CHRISTIANSEN, Dansk Bot. Ark. 19(2) ; 183, 1960 ---Phanerochaete velutina 

(DC. ex FR.) DoNK, Persoonia 2(2) : 223, 1962 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Ochraceous-Tawny to Orange-Cinnamon, bleac.hed in KOH, membranous 

to waxy, 50"J 120 ,a thick; hymenial surface even, hispid, pruinose, minutely cracked; sterile 

Fig. 28 Microscopic characters of Penio
phora velutina (DC. ex FR.) CKe. (10316 F) 
A : Basidiospores B : Basidia C : Cystidia 
D ; Subhymenial hyphae 
E: Subiculum hyphae 

b 
Fig. 29 Mycelium from cultures of Penio· 
f>hora velutina (DC. ex FR.) Crm. (Al 33a) 
a : Aerial hyphae b : Hyphae from advanc· 
ing zone c :Submerged hyphae 
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marginal zones wide, sornewhat whitish, thinning out, fibrillose, without nwcelial strands 

(Plate 3 : B). 

Microscopic characteristics :Hyphae of subi.culurn loosely arranged, pale brownish-yellow, 

thin-walled, septate, branched, with clamps, not incrusted, 2. 5···5. Op. in diameter (Fig. 28: E); 

hyphae of subhymenium very gelatinized, obscure, pale brownish-yellow (Fig. 28 : D); hyn:w-

nium compactly arranged, pale brownish-yellow, 20··--35v thick; cystidia abundant, hyaline, 

cylindrical to fusiform, 40~--f)O x :J. 0 · 12. 5 v, not rooted at the base, with tapering or obtuse 

apex, thick· and rough-walled, sometimes with a capillary lumen, non-septate, without clamps, 

incrusted with granular matter or not incrusted, projecting 20,-·30 I' beyond the hymenial 

surface, cystidial walls do not dissolve in 10% KOH (Fig. 28 : C) ; gloeocystidia absent; basidia 

broadly clavate, 25r -30x~;. 5""7. O,u, with 4 sterigmata of 3- .. sf' long (Fig. 28: B); spores broadly 

ellipsoid, apiculate, smooth, hyaline, non·am.yloid, 7. 0 --7. 5 X 4. (}v5. 0 (7. :J X S. 0) F (Fig. 28 : A). 

Japanese name : Cha·kawatake (nom. nov.) 

Distribution :Europe, North America and Asia: Kamchatka .Peninsula, China and Japan 

(Honshu) 

Specimen examined: Kiyosumi, Chiba pref., on bark of decaying branch of .Morus bombycis, 

Dec. 2, 1963, K. A. & Y. H. (J031GFF) 

He1bitat & type of rot : Associated with a white rot of: broad leaved trees. 

Cultural characteristics : 

Growth characters Growth on nnlt extract agar at 30'C moderately rapid, with mat 

having a diameter of 10 mm after five days (Table 2), 90 mm after nine days; thickened and 

cottony over the inoculum block, spread outward as a flat cottony g:rowth, becoming loose-

Intertwining at the margin; upper surface of mat entirely white or somewhat pale yellow; the 

underside of the mat white; culture having a sour odor; the oxidase reaction strongly positive 

on gallic add and tannic acid media, with mycelial growth profuse on both media (Table 3). 

Microscopic characters---Aerial mycelium ; hyphae hyaUne, thin-walled, septate, with clamps, 

branched with wide angles, 2. (} 2. 5v in diameter (Fig. 29: a). Advancing zone : hyphae 

hyaline, thin-walled, 1. :J ··2. OF in diameter (Fig. 29 : b). Submerged mycelium: hyphae hyaline, 

somewhat thick-walled, with clamps, branched repeatedly, 4. 0 -·4. 5v in diameter (Fig. 29 :c). 

Temperature relations-The optimum growth temperature was 30"C, the minimum 15°C, 

and the maximum 35"C (Table 2). Cultures were killed at 40'C for 2 days. 

The diagnostic characteristics of this species are membranous to waxy and fawn colored 

fruit bodies which bleached in pota;;r;ium hydroxide solution, and microscopically very gelati

nized subiculum hyphae with pale brownish yellow tints. 

No. 16 Peniop!wra ludoviciana HURT 

Ann. Mo. Bot. Card. 12 : 244. 1926; RoGE~s & ]AcKs., Farlowia 1(2) : 316, 194:3; ScYsH, Syracuse 

Univ. 'l'ech. Pub. 83, 88, 1960 

Macroscopic characteristics : Fruit bodies resupinate, forming small patches at J1rst, then 

coalescing and becoming widely effused, sometimes remaining more or Jess discrete, very thin, 

not easily separable :from the substral:mn, Raw Sienna to Ochraceous Buff, turning wine-red 

in KOH, membranous to somewhat waxy, ~10,,110,, thick; hymenial surface even, pilose, rarely 

cracked; sterile marginal zones concolorous, thinning out, libr.illose, without mycelial strands 

(Plate 3 : C). 

Microscopic characteristics : Subiculum co.rnposcd of compactly interwoven hyphae, difficult 
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Fig. 30 Microscopic elements of Peniophora 
lud1miciana BuRT (11046-F) 
A : Basidiospores B : Basidia 
C & D: Cystidia E: Subicu.ium hyphae 

Fig. 31 Mycelium from cultures of Penio
jJhora ludoviciana BuRT (Al 69a) 
a ; Aerial hyphae b : Hyphae from advanc
ing zone c : Submerged hyphae 

to sr:parate, mingled with few pinkish, thin-wa.lled, septate, branched, not incrusted, clamped 

hyphae of 1. 5-~4.. Ov in diameter (Fig. 30: E); subhymeniallayer absent; hymenium supporting 

by a scanty subiculum, even, very compact, 17··-20v thick; cystidia frequent, thin-walled (Fig. 

:)0: C) or thick-walled (Fig. 30: D), :fusiform, 20~~33X4., 0-··--6. 5p, not rooted at the base, with 

tapering or obtuse apex, with wider lumen, not incrusted, non-septate, without clamps, immersed 

or projecting 4·~9/L, walls do not dissolve in 10% KOH; gloeocystidia absent; basidia clavate, 

ll~15X4. 0,,,,4. 5v, with 4 sterigmata of :i'~'4f1 long (Fig. 30: B); spores cylindric-ellipsoid, 

minutely apiculate, smooth, hya!Jne, non-amyloid, 4. 0~"4. 5 x 2, 0""2. 5 ( 4. 5 x 2. 5) p. (Fig. 30 : A). 

Japanese name ; Kogane-kawatake (nom. nov.) 

Distribution: North America and Asia: Japan (Honshu) 

Specimens examined: Kozagawa, VYakayama pre£., on bark of fallen twigs of broad leaved 

tree, July 30, 1965, H. F. (11046---F) ; Ki.rizumi, Gumma pref., on bar.k ot fallen branches of 

Quercus serrata, Oct. 2, 1965, Y, H. & H . .F, (11101, 11102, 11103 F); Nobeyama, Nagano pref, 

on bark of decaying broad leaved tree, Nov. 11, 1961, K. A .. & Y. H. (11256-F); Hatohley, Brant 

Co., Ont. Canada, on Acer, Sept. 19, 1963, R. F. CArN (10589-'J.'RT), (TNS), (Det. by R BIGGs) 

Habitat & type of rot : Associated with a white rot of several broad leaved trees. 

Cultural characteristics : 

Growth characters-Growth on malt extract agar at 30'C rapid, with mat having a diameter 

of 65 mm after five days ('fable 2), 90 mm after seven days; sllky at first, then thickened, 



felty, adherent, slightly raised at the center; upper surface: o£ mat enu.reJ.y white; the under· 

side of the_ n1at pa1e ycllo\v _; cu.ltur.e ha\'11J.g a sou·r odor; the oxidase reaction positive on 

gallic acid and tannic acid medh, the mycelium shewing a trace of growth on gallic acid 

rnediurn and profu.se g:ro-vvth ern ta.nnic acid n1ediun1 cra.b1c ~:)), 

Microscopic characters-~ Aerial myceliurn :hyphae hyaline, thin-walled, septate, with clamps, 

branched with wide angles, sometlrrws with bridging hyphae, 4. (k--·5. Op, in diameter (Fig. 31 : 

a). Advancing zone : hyphae hyallne, thiiHvalled, with clamps, with granular contents, 2. 5·" 

3. 01" in diameter (Fig. 31 : b). Submerged rnycclium : hyphae as in aerial mycelium (Fig. 

::11 : c). 

Ternpr·rature reJ.ations----T'he optimum growth temperature was 30"C, the mlnirnum 15''C, 

and the maximum 36"C CI'able 2_), Cultures were kill.ed at 40''C for 5 days. 

".f'he. diagnostic c.haracte:rlstic~; of this species ftre the :fruit bodies -for.ming srnaJl patches 

then confluent, membramYtm to waxy and golden colored and nlicrm;copicaUy 2 types of cystidia 

and very scanty and somewhat gelatinized subiculurn. 

No. -1, CioeoprmioJ>hura incarnatu (Pr:Rs, ex FtL) IJ:oEnN .. &. LrrscrL is somnvhat similar macro· 

scopically but diffen microscopically ln the presence of gloeocystklia, No, :)~>,, Membranir:iwil 

Jllarnentosun-z (I3rr::HK, & CunT,) CHHJSTJANSEN also '3i]Jlilar in Jts £cu:it bodies \vhich turn \virle·red 

in potassium hydroxide solution. but differs in k'.v.ing very t.hick fruit bodies, fawn in section 

and in having incrusted hyphae \\rithoui cla:rnps, 

No. 17 Penioplwra burtii liOI'riKLL 

In BUJn, Ann, Mo. Bot. Gard. l?: 278, 19:2G; SLnn, Syr<J.cu:se Univ. T'ech. Pub. En, 63, 1960; 

HAYASHI & AosmMA, "Trans. Mycol. Soc. japan 7(2 • 3) : bfi, l9GG~-Phanl?rochaete btwtii (RoMELL) 

PARMASTO, Eesti NSV 'J'ead. Akad. 1'oinL. Blol. 16. p. cJ88, 1967 

Macroscopic characteristics : F:ruit bodies resupinate, at first in small patches, then coa1esc· 

ing and widely cffus·2d, easily separabl.e from. the substratum, Marguerite Y eli ow, do not change 

color :in K.OH, membranous, 30(} ···900 p thick; hyn.wnhl surface even, downy in appt.;aranCi.\ 

pru.inose, rnlnu.tely cr;;Jc.ked; sterile rnarg:i.nai zo_ne;:; concolorous, loosening fibdllose~ extending 

into branching myceliaJ strands, /\.picot Yellow to Mu.stard Yellow, 0. :?· '"0. 4 mm in diame::er. 

Mkroscopic characteristics: Hyphae of subiculum veTtica11y and loosely intenvoven, hyaline, 

thin-walled, septate, branched, with clamps, abundantly incrusted with brownish granules which 

dissolve quickly in 5;?6 KOH, 4, 0-.,7. O,~t in diameter, mingled with double-clamped and 

bridging hyphae; subhymenial layer 60"~ UO,u. thick, hyphae compactly interwoven, hyaline, 

thin·vvalled, septate, branched, with clamps, incrusted with brownish granules which dissolve 

quickly .in 53:) .KOH, L 5<2, S,u. in diameter; hymenium even, compactly arranged, 2:5 ·'4:i!'

thick; cystidia scarce, hyaJine, fusiform, 35- ":35 :<4 ··-'Sh not rooted at the base, with obtuse 

apex, thin· and smooth-walled, non-:~qJtate, 'Nithoul clamps, often finely incrusted, cystidial 

walls do nut dissolve in 10.% KOH, projecting 15,~30v; gloeocystidia absent; basidia nanow 

clavate, 2(}·<)0 4. ·'5V. with 4 sterigmata of 'k· 4v long; spores ellipsoid, iiattened on one side, 

a.picnl.ate, smooth, hyaline, ncm"mnylcid, G. 0 >< 2. 5 v. 
Japanese name: Usuki'himo·kawatake (Y. HAYASHI & K. AosH!MA) 

Distribution : North America and Asia : Japan (Honshu and Shikoku) 

Specimens examined: Asakawa, Tokyo. on faHen branches of Pinus densijfora, .A1Jg. 4, 1964, 

']_-··. K. (10336--.F); .NobeyKuna? l'Jagano pref.~ on dcc;~rying \Vood of Betula sp.~ NO'i/, 1961, 1(. A .. l\: 

Y. H. (] 1076-F): Otsuki, Kochi pref., on bark of decaying broad leaved tree, Aug. 26, 1968, 
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M. Tsun (11087-F) 

Habitat & type of rot : Associated with a white rot of fallen branches of conifer and broad 

leaved trees. 

The diagnostic characteristics of this species are forming yellowish mycelial strands, easily 

separable from the substratum and soft membranous fruit bodies, and the hyphae of subiculurn 

has double clamped hyphae and also bridging hyphae. 

This species resembles No. 27, Amphinema byssoides (PERs. ex FR.) EluKss., in having mycelial 

strands and yellowish brown fruit bodies which do not change color in potassium hydroxide 

solution, bnt differs in the presence of ihe clamped cystidia. No. :l2, A1embranicium filamentosum 

(BEHK. & CuRT.) CHRISTIANSEN is also simiiar in forming mycelial strands, but fruit bodies turn 

wine-red in potassium hydroxide solution. No. 34, 1'vlemhranicium sanguineum (FR.) ERIKSS. and 

No. 33, .Membranicium suipJuu·inum (KARST.) HAYASHI arc also sim.iiar in having mycelial strands, 

but differ in the reactions in potassium hydroxide solution. 

No. 18 Peniopiwra pilosa BURT 

Ann. Mo. Bot. Card. 12:291, 1926; SLYsn, Syracuse Univ. Tech. Pub. 83, 78, 1960; WEREsun, 

Can. Jour. Bot. 39 : 1492, 1961 

Macroscopic characteristics: Fruit bodies resupinate, longitudinally effused, not easily 

separable from the substratum, Pa.le Yellow-Orange to Light Ochraceous-Buff, do not change 

000 
0,00 

Fig. 32 .Microscopic elements of Penivj;hora 
pilvsa BuRT (11140-F) 
A : Basidiospores B : Basidia C : Cystidia 
D : Subhymenial hyphae 
E : Subiculum hyphae 

color in KOH, vvaxy, 700,~·l,200,n thick; 

hymenial surface even, rigid in appearance, 

pilose by the projecting cystidia, deeply 

cracked in reticulation and showing the vvhlte 

subiculum in the fissures; sterile marginal 

zones wide, somewhat whitish, thinning out, 

cottony, without mycelial strands (Plate 8 : 

D). 

Microscopic characteristics : Hyphae of 

subiculum loosely arranged, hyaline, thin

walled, septate, with damps at every septa, 

branched, not incrusted, 3, o-~5. 0 (:3, ti) I' in 

diameter (Fig. 32: E); subhymenium com

posed of 2 or 3 layers, hyphae narrow and 

agglutinated which are hyaline, thin-walled, 

septate, clamps not seen, branched, not in

crusted, 2 . .5"~5. 0 (2. 5) I' in diameter (Fig. 

32 : D) ; hymeniun even, compactly arranged, 

hyaline, 40-···651" thick; cystidia abundant, 

hyaline, cylindl'ical to fusiform, projecting 

l3~~18,u, 30"-'S.'ixl, 5·--10. Ov, not rooted at the 

base, with flexuous stem, constricted near 

the tip and terminating in an ovoid··shaped 

body, thin- and smooth-walled, with wider 

lumen, not incrusted, non-septate, without 

clamps, cystidial walls do not dissolve in 10% 
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KOH (Fig. 32: C); gloeocystidia absent; basidia narrowly clavate, 25-<JOX 7. 5'-·9. Ov, with 4 

sterigmata of 2·· 3rt long (Fig. cl2 : B); spores oval, minutely apiculate, smooth, hyaline, pseu· 

doamyloid, G.5·-·8.0x3.5--A.O (7.5X3.5) 11 (Fig. ~12: A). 

Japanese name: Arni-kawatake (nom. nov.) 

Distribution :North America and Asia : Japan (Honshu) 

Specimen examined : Nobeyama, Nagano pref., on Ericc,ce;::e, Nov. 1961, K A. & Y. H. 

(lliAO F) 

Habitat & type of rot: Associated with a white rot of fallen branches of broad leavecl 

trees. 

The diBtinctive characteristics of this species are yellow to orange <md waxy fruit bodies 

which arc cracked in reticulations and microscopically subiculum hyphae with cl<cmps and 

presence of capitate cystidia with flexuous stems. 

Basidiospcrre,,; of this species assume obviously hyaline and clearly p;:;eudoamyloid. \Vnwscm188 ' 

found this fact saying ''The. sporei; also approach those of ConiojJhora in structure, but they 

appear to be colorless <md are distinctly pseudoamyloid. Reference to pseudoamyloidity in the 

colorless spores of resupinates is rare". 

4) Tubulicrinis DONK ex WERESUB 

Can. Jour. BoL :19: 1456, 1961~·-Tubulicrzms DoNK, Fungus 26: U, 1956; GnRJSTIANsJm, Dansk 

Bot. Ark 19(2) ; 180, 1960 

Fruit bodies resupinate, annual, thin, not easily separable from the sub;,traturn, white to 

vvhi.tish, >vaxy to membranous; hymenial surface mostly pilose; sterile marginal zones indc·· 

tenninate; mycelial strands absent; subiculum composed of narrow hyphae, becoming aggluti

nated and indistinct, hyphae mostly hyaline, with damps, thin- to thid>walled; subhymenial 

layer ascending; cystidia originating from the subiculum hyphae, cylindrical to fusiform. 

rooted or not rooted at the base, with stems thick-walled, capitate and with thin-walled apc~x, 

not incrusted or heavily incrusted, walls dissolve in 1095 KOll; basidia clavate; basidiospores 

globose to cylindrical, smooth, hyaline, non-amyloid. 

Habitat : Usually on very rotten wood. 

Place : Corticiaceae 

Genotype : Peniophora graciflima ELL &. EvERlL ex RoGERS & .lAcKs. 

Japane;-le name : Narneshi·kawatake Zoku (nom. nov.) 

This genus is characterized by its unique cystidia which are rooted at the base, thick

walled, walls dissolving in 10% potassium hydroxide solution. 

As to selection of the type sp<~des of the genus, th(! author considered that V1/ER£Sufl168 ' has 

done Penioj;lwra gracillima ELL. &. EvERH. ex H.oGERs & JAcKs. 

KEY TO THE SPECIES 

1. Cystidia with capillary lumen 

1. Cystidia without capillary .lumen--

2. Cystidla rooted at the base ..... 

2. Cystidia not rooted at the base · .. · 

3. Cystidia forming a thin-walled apical ovoid body, fruit bodies turning dusky 

2 

in KOH ............. ------No. 19 T. gracillima 

:3. Cystidia forming a thin-walled apical bulb, fruit bodies do not change color 
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in KOH .................... ,. ................ No. 20 T projJinqua 

4. Cystidia mostly not forming thin-walled apex, coarsely incrusted at the top 

.................. · ... · · · · .. · ... · · ·· ... · ... · .. · .. · .. · ...................... No. 21 T. crassa 

5. Fruit bodies turning wine-red in KOH, spores 4··j5 X 2··,3 v· .. · .. · .. · · .... No. 22 T. vinacea 

No. 19 Tubulicrinis gracillima (ELL. & EVERH. ex ROGERS & JACKS.) HAYASHI, 

comb. nov. 

Peniophora gracillima ELL. & EvERH. ex RocERS & ]AcKs., Farlowia 1(2) : 31.7, 1943; CuNN., 

Trans. Royal. Soc. New Zealand 83(2): 290, 1955; TALBOT, Bothalia 7: H7, 1958; Sr.YsH, Syracuse 

Univ. Tech. Pub. 83, 43, 1960; W EREses, Can. Jour. Bot 39 : 1456, 1961 -Peniop!wra gracillima 

ELL. & EvERH. sp. nov. herbarium name. 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, easily separable .from 

the substratum, Light Ochraceous·BuH to Light Buff, turning dusky in KOH, pelliculose, 170'" 

300 ,u thick; hymenial surface even, rigid in appearance, pilose, deeply cracking in small patches 

and showing the white subiculum in the fissures; sterile marginal zones wide, concolorous, 

thinning out, indeterminate, without mycelial strands (Plate 3 :E). 

Microscopic characteristics : Hyphae of subiculum vertically and compactly arranged, 

hyaline, thin- to thick-walled, clamps not seen, branched with wide angles, not incrusted, 3. 0''" 

c.l. fi,u in diameter (Fig. 34: E); subhymenium 50-~GOt" thick, narrow hyphae loosely interwoven, 

composed of hyaline, thin- to thick-walled, branched, with clamps, not incrusted hyphae of 

2, 0,~2. 5p in diameter (Fig. 34: D); hymenium compactly arranged, 50'···75v thick; cystidia 

abundant, hyaline, cylindrical. 75···1'10X7. 5'··12. 5/", rooted at the base, with obtuse apex, thick

and smooth-walled, with a capillary lumen expanding abruptly and forming a thin-walled 

apical ovoid body of 9. 5,,, 11. 0 X 5. 5 --6. 5 p, incrusted at the tip, granular matter dissolves in 

5% KOH, non·septate, without clamps, immersed in subiculum to hymeninum or projecting 

Fig. 3cl Microscopic elements of Tubuticrinis 
graci!lima (ELL. & EvERH. ex RoGEHs & }ACKS.) 
HAYAsm, comb, nov, (11184-F) 
A : Basidiospores B : Basidia C : Cystidia 

Fig, 34 Microscopic elements of Tubulicrinis 
gracillima (ELL & Ev;.<;RH. ex RoGElls & JAcKs.) 
HAYAsm, comb. nov. (lll84 .. F) 
D : Subhymenial hyphae 
E : Subiculum hyphae 
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66~.75 p, cystidial walls dissolve in 1096 KOH (Fig. 33 : C) : g;loeocysU.dia absent; basidia clavate. 

12·~20X3.5"-4.0,u., with 4 sterigmata of 2.5 .. ·<3.0v long (Fig. 33:B); spores slender, cylin· 

drica1, flattened •:m one side, slightly curved, smooth, hyaline, non-amyloid, G. 5: :: L 5· ".2, 5r< 

Japanese name : Nameshi .. kawatake (A. YAsuoA) 

Distribution ; Europe, North America, South Africa, Ne>v Zealand and Ada : Japan (Fionshu) 

Specimens exam.ined ; Sendai, .lVIiyagi pre£., on decaying branch of broad leaved tree, Oct. 

1, 1916, A. YAsuDA (20217.23-TNS); Chichibu, Saltama pref., on bark and v<ood of decaying 

hranch of Quercus sen·ata, .Nov. 11, 1969, K. A .. • Y. H. & T. K (11184 F); Nobeyama, Nagano 

pref., on bark of decaying branch of Quercus sp., Sept. Hi, 191l1, K. A .. (11194-~Ti'); Bear lslancl, 

L Temagami, 'T'. F. R. Ontario, Canada, on Ji'raxinus nigm, Aug, 9, 1937, /\. J, SKoLr;o, CJ'NS), 

(ll983-.. TR'f), (Det. by IL S. JAcKsoN) . 

. Habitat 8:: type of rot : Associated with a white rot of broad leaved trees. 

'fhe diagnostic characterist.ics of this species are waxy and pale yello'Nish fruit bodies 

which turn dusky in pota,;sium hydroxide i>olution, deeply cracking in sman patches, slender 

spores, and cystidia having capillary lumer: abruptly expanding and forming a thin-walled 

apical ovoid body, with walls dissolve in 10% potassium hydroxide solution. 

No. 20, Tubulicriuis fJrojJinqua (BouRn. & GALZ.) DoNi\ is distinguished from this species in 

having whitish fruit bodies which do not color in potassium hydroxide solution, lacking 

suhhymeuial layers and the cystidia :forming ;: thin-wal.led apical buib. 

YAsuoAll3l identi!ied a specimen collected at Sendai (2021723 TNS) as Peniophora glebulosa 

(FR.) BRr:s. which was identified by the author as this species. 

No. 20 'l'ufmlicrinie propinqua (Eomm. & GALZJ DONK 

Fungus 26 : 14. l956~~.Penio[>!wm f>roj)inqua Bo<JHD. & GALz .. Hymen. de FL p. 288, 1928; 

SvYSH, Syracuse Univ. Tech. Pub. 83, 43, 1960-Penioj;hora J);·opinqua (BooRD. & GALZ.) LAuRJLA, 

Ann. Bot. Soc. ZooL Bot. Fennicae Va.namo 10(4): 8, 1939; \VE!wscB, Taxonomic analysis of 

sect. Tubulife:rae B. & G. of the genus Prmiaj;/wra Ctm, p. 43, 1957; Can, Jour, Bot. :39 : 1460, 

19li1 

Macroscopic characteristics : Fru.it bodies resupinate, broadly effused, inconspicuous, not 

easily separable from the ~mbstraturn, white to Cartridge-Buff, do not change color in KO.H, 

membranous, Ei0"~230v thick; hymenial surface even, pilose, deeplv cracking in small patches 

and showing the white subiculum in the fissures; sterile marginal zones wide, concolorous, 

thinning out, without mycelial strands (Plate :3 : F), 

M.icroscopic characteristics : Su.biculum composed of loosely and irregularly arranged 

hyphae, which are hyaline, mo:stly thin-walled, septate, with clamps, branched with wide 

angles, not incrusted, 1. 5-· 2. 0 v in diameter, 1ningled with few thick· walled, branched, not 

incrusted hyphae (Fig. ::;G :E), becoming compact and indistinct toward the hymenium; 

hyrneniurn compactly arranged, hyaline, 13· -'18p. thick; cystidia abundant, hyaline, originating 

nea:r the Sllbstratum and throughout the subiculum and hymeniun1, cyllndrkal, 63·,1:30. -~ 10.0 

··12. 5,tt, rooted at the base (Fig. 36: F), obtuse, sometimes slightly held down and enlarged 

at the apex (Fig. 35 :D), thick- and smooth-vvalled, with a c;;pillary lumen expanding abruptly 

and forming a thin·walled apical bulb of 5·· 8X G··,Sv, incrusted near the tip, granular matter 

dissolves in 5% I(OH, non .. septate, without clamps, irnmersc•d in subicnhm.r and hymenium or 

projecting 25···63 v, walls dis,;olve in lOS) KOH (Fig. 35 : Cl: doeocystidb absent; basidia 
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Fig. 36 Microscopic elements of 
Tubulicrinis j;roj>inqua (BouRD. & 
GALz.) DoNK (11186-F) 
E : Subiculum hyphae 
F : Base of cystidium 

Fig. 35 Microscopic elements of Tubulicrinis 
propinqua (BouRn. & GAr.z.) DaNK (11186-·F) 
A ; Basidiospores B : Basidia C : Cystidia 
D : Apex of cystidia 

clavate, 15-~,20X4·~5t"· with 4 sterigmata of 2, 5-~'3. Ot' long (Fig. 35: B); spores cylindrical, 

Battened on one side, slightly curved, smooth, hyaline, non·amyloid, 5. 5·~,6. 5 X l. 5"~2. 0 (6. 5 x 

1. 5) '"'' (Fig. 35 : A). 

Japanese name : Shiro' nameshi-kawatake (nom. nov.) 

Dlstributi.on : Europe, North America and Asla : Japan (Hokkaido and Honshu) 

Specim.ens examined : Numanohara-Si5unkyo, Hokkaido, on decaying stem of Sorbus commixta, 

Sept. 11, 1968, Y. R & H. F. (11186-·F); Sugadaira, Nagano pref., on decaying wood of Quercus 

serrata, Oct. 3, 1969, Y. H. (11252 F). 

Habitat & type of rot : Associated with a white rot of broad leaved trees. 

The diagnostic characteristics of this species are white, membranous and deeply cracking 

fruit bodies having no subhymenial layer. Having characteristic cystidia and slender <1pores 

are also diagnostic. 

No. 21 'J'ubulicrinis crassa (BURT ex PECK) HAYASHI, comb. nov. 

Peniophom crassa BuRT ex PEcK, N. Y. State Museum Rept. 5·1 : 155, 1901 ; RoGERs & JAcKs., 

Farlowia 1(2): 326, 1943; WERESUB, Can. Jour. Bot. 31: 768; 1953; Can. Jour. Bot. 39:1472, 

1961---Peniophora crassa BuRT, Ann. Mo. Bot. Gard. 12: 286, 1926; iVERESUB, Taxonomic analysis 

of sect. Tubuliferae B. & G. of the genus Peniophora CKE., p. 69, 1957; ERrKss., Symb. Bot. Ups. 

16(1) ; 122, 1958; SLYsH, Syracuse Univ. Tech. Pub. 83, 37, 1960 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Ochraceous·S<llmon to Pinkish-Cinnamon, do not change color in KOH, 

pelliculose, very thick, 45(}~ 1, 400 ,« thick; hymenial surface rigid in appearance, pilose, deeply 



cracking In crater· form and showing the white subiculum in the .fissures; sterile marginal 

zones concolorous, thinning out, fibrillose, without mycelial strands (Plate 3 :G). 

Microscopic characteristics: Subiculum 250····1, OOOv thkk. composed of longitudinally and 

loosely arranged hyphae, which are hyaline, thh1· to thkk-walied, clamps .indh1tinct, branched 

repeatedly with wide angles, not incrusted, 2. 5··v5, 0 CL 8) v in diameter (Fig, 38 : E); sub

hymenium 70-"2001" thick, somewhat narrow hyphae vertically and compactly arranged, other 

characters same as in subiculum hyphae, L 5··-3. 8 (2. 5) I' in diameter (Fig. 38: D); hyrnenium 

very compact, hyaline, 70~200p. thick; cystidia abundant, hyaline, cylindricaL im.mersed or 

projecting 45··,·55v. 75,~165X.6, 5···11. 5,o., not rooted at the base, with obtuse apex, thick- and 

smooth-walled, with a capillary lumen sometimes expanding gwcluaUy toward the tip, often 

coarsely .incrusted aroun.d the apex, non·septa.te, without clamp~;, walls dissolve in 1096 I\:OH 

(Fig. 37 : C) ; gloeocystidia absent; basidia cylindrlcal. ?3· . 37 x. cl. [) -·5. Ov, with 2 ~4 sterigmata 

of L lh<3. Ov long (Fig. 37 : B); spores cylindrical, curved, smuoth .. hyallne, non·amy!oid. 5. l}

fUX.L5 (6.0> L5)0 (Fig. 37: A). 

Japanese name : Kabe·kawatake (nom. nov.) 

Distribution: North America, Europe and Asia : Japan (only in Hokkaido) 

Specimens examined: Ootaki, Hokkaido, on decaying wood of Picea jezocnsis, June, 1954, 

K. A" (11148 F); Yamabe, Hokknido, on. decaying trunk of Abies sar:halinensis, Oct. 2, 1968. 

K. A. (11174F), 

Habitat & type of rot : Associated with a ? brown rot. 

This species is readily recognized by its clay colored <'Hld thick .me.mbranous :fruit bodies, 

having slender basidia and curved, C'llindrical spores, and having cystidia with a capillary 

lumen and with walls that dissolve in Hl96 potassium hydroxide solution. 

Fig. 38 Iv1icroscopk elements of 
Tufmlicrinis crassa (Bern ex Pr:cc;;) 
HAYAsm, comb. nov. (11148 F) 
D: Subh)'rnenial hyphae 
E : Subiculum hyphae 

Fig. 37 Microscopic elements o[ Tubulicrinis 
crassa (Bc'RT ex PEcK) HAYASHI, comb. nov. 
(11l48·F) 
A : BasidiospoTes B : Basidia C : Cystidia 
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According to BuRTw and vVEREStm16Bl, this species occurs only on coniferous wood (Abies, 

Pinus, Picea, Pseudotsuga, Tsuga, Thuja) in North America. In Japan, collected only in Hckkaido 

. on Picea jezoensis and decaying Abies sachalinensis. 

No. 22 Tubulic:rinis oinacea HAYASHI, sp. nov. 

Fructificatio a urea, 200~~2, 000 ;t crassa, pruinosa, vinacea in KOH; subhymenium a ag

glutinatum; subiculum ex hyphis fibrilosae non incrustata 1. 5·--~4. Ot.t crassa composita, aliquando 

corpera clava tis 20~--45X 6. 5~7. 5,u praesentis; cystidia fusiformia, brunneola, granulata, in

crustata, 20·~,45x4~--10v, granulae et tunicae tabidae in KOH; basidia clavata, 23-~25x4--~5r~; 

sterigmata 2·~4 in numero, 2. 5~·3. 0 i' longae; basidiosporae late ellipsoideae, 4·~·5 X 2····3 f<, laeves, 

tenuiter tunicatae. 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, sometimes very 

thick (200·~-2, 000!•), not easily separable from the substratum, Mustard Yellow to Primuline 

Yello·w, turning Blackish Red-Purple in KOH, pelliculose; hymenial surface even, rigid in 

appearance, farinose, deeply cracked showing the pale yellow subiculum in the fissures; sterile 

marginal zones broad, Sudan Brcrvvn, thinning out, cottony, without mycelial strands (Plate 

3: H). 

Do~ 
OOOGO 

Fig. 89 Microscopic elements of Tubulicrinis 
vinacea HAYAsHr, sp. nov. (10200--·F) 
A : Basidiospores B : Basidia C : Cystidia 
D: Subhymenial hyphae 
E : Subiculum hyphae 

Microscopic characteristics : Subiculum 

composed of loosely interwoven hyphae, 

which are pale yellow, thin-walled, septate, 

with clamps, branched, not incrusted, 1. 5-·-· 

4. Ov in diameter, sometimes clavate bodies 

of 2Qn,>45X 6. 5~-·7. 51< present (Fig. 39: E) ; 

subhymenium 80~130,u; thick, pale yellow, 

very compact, mostly agglutinated, mingled 

with few thin-walled, septate, branched, not 

incrusted and clamped hyphae of L 5"··4. 0;" 

in diameter, between subiculum and sub

hymenium 2··-·3 very compact and gelatinized 

layers present (Fig. 39 : D) ; hymenium com

pact, pale yellow, :35~-10 I' thick; cystidia 

abundant, throughout the section, fusiform, 

immersed or protruding 4·~-20 v, 20-~ .. 15 X 4···· 

10JL, not rooted at the base, with obtuse apex, 

thick· and smooth-walled, with wider lumen, 

incrusted with brownish granules which 

dissolve quickly in 596 KOH, non--septate, 

cystidial walls dissolve in 1096 KOH (Fig. 

39 : C); gloeocystidia absent; basid,ia clavate, 

23·'··25 >< 4-·.·5J<, with 2·-A sterigmata of 2. 5--, 

3. Ov long (Fig. 39: B); spores broadly el· 

lipsoid, flattened on one side, apiculate, 

smooth, hyaline, non-amyloid. 4---5x2.---3 ('1 

2) fL (Fig. 39 : A). 



Japanese name : Nise'kogane-kawatake (nom. nov.) 

Distribution : Japan (Kyushu) 
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Specimen examined : Uchizume, Kagoshima pref., on bark of decaying stem of Castanoj;sis 

sp., Oct 18, 1963, K. A. & H. .F. (10200-F) 

Habitat & type of rot : Associated with a white rot of fallen trunks of Castanopsis, 

'I'he present new species in characterized by the following features :a golden color of 

fruit body which turns wine-red in potassium hydroxide solution, hut sections at first wine-red, 

then bleach to pale yellow in potassinm hydroxide solution, a gelatinized subhymenial layer 

and presence of the clavate bodies in subiculum tissue, 

No, 38, A1embranicium carnosa (Bun) HAYASHI is very similar, but fruit body turns blue 

in potassium hydroxide solution" 

No" Hi, Peniophora ludouiciana BuRT is very similar macroscopically which turns wine-red 

in potassium hydroxide solution, but differs in having cystidia which do not dissolve in 1056 

potassium hydroxide solution, and in the absence of clavate bodies in the subiculum tissue. 

Penioj;hora guttulifera (KARST,) SAcc. is distinguished from the present species in having 

no clavate bodies in the subiculum tissue and in having larger (-10· ·"80x8---1'7r) and persistent 

cysl:idia, and larger spores (1Q~-14X3-~5p.). 

PeniojJhora vcsiculosa CvNN, and P. utriculosa Cr'NN, have clavate bodies in subiculum tissue 

but are quite different in other features, 

5) llyphodontia EmKSS. 

Symb. BoL Ups. 16(1) : 101, 1958; CmnsTIANSEN, Dansk Bot. Ark 19(2) : 216, 1960 

Fruit bodies resupinate, annual, broadly effused, thin, soft membranous, white to ochraceous; 

hymenial surface <;ven or tuberculate, pruinose to pilose; mycelial strands absent or present; 

subiculum hyphae distinct, somewhat fibrillose, narrow, thin-walled, septate, usually not 

incrusted, distinctly damped; cystidia hyphoid, thin-walled, usually septate or clamped with 

capitate apex, usually heavily incrusl:ed with coarse crystals, walls do not dissolve in 10% 
KOH; gloeocystidia absent; basidia usually smaller, clavate; spores ovate to rarely globose, 

non-amyloid. 

Habitat : Occurrence on decayed conifers and broad leaved trees, 

Place : Cortkiaceae. 

Genotype : Gonatobotrys pallidula BRFS, 

Japanese name: tbu-kawatake Zoku (nom, nov.) 

The most distinctive characters of this genus are very thin and membranous fruit bodies, 

even to tuberculate hymenial surface, and hyphoid cystidia with capitate apex. 

The genus lldembranicium resembles this in its membranous texture, but does not have 

clamped hyphae and capitate apex of cystidia, 

L Cystidb with two types --

1. Cystidia with one type"" 

KEY TO THE SPECIES 

2, Cylindrical cystidia incrusted and with clan1ps·

Cylindrical cystldia unincrusted and without damps-·"""., 

2 

3 

No. 23 H pallidula 

,.,.o,.,,.,.No, 24 H alutaria 

3, Cystidia septate·, ,.,,.,.,,.,.,.,,,.,,.,,.,,.,.,,..,.,.,,,,.,,,,,,,,,.,,,.,.,, .. ,No. 25 fL taxa 
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3. Cystidia nrm-septate .......................................................................... .,.No. 26 H. sambuci 

No. 23 Hyphodontia pa;llidula (BRES.) ERIKSS. 

Symb. Bot. Ups. 16(1) : 104, 1958; CHRISTIANSEN, Dansk Bot. Ark 19(2) : 221, 1960; PARMAsro, 

Inves. Natural Hist. Soviet Far East p. 241, 1963-Gonalobotrys pallidula BREs., Ann. MycoL 1 : 

1.27, 1903·-·Gloeocystidium pallidulum (BREs.) HoEHN. & LnsCfr., Oesterr. Bot. Zeitschr. 58 : 471, 

1908·-Peniophora pallidula (Bu:s.) BRES., in BouRo. & GALz., Bull. Soc. Myc. FR. 28 : 390, 1912; 

Hymen. de FR. p. 296, 1928; PJL.4T, Bull. Soc. Myc. FR. 51 : 419, 1935; RooERs & JAcKs., Farlowia 

1(2) : 313, 1943; SLYSH, Syracuse Univ. Tech. Pub. 83, 50, 1960 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Capucin Buff to Chamois, bleached in KOH, soft membranous, 50~270;; 

thick; hymenial surface downy in appearance, farinose, not cracking, with globules (110~200 

•;< 100,-140 v) ; sterile marginal zones concolorous, thinning out, arachnoid, without mycelial 

strands (Plate 3 ; I). 

Microscopic characteristics : Subiculum scanty, hyphae ascending from the substratum, 

composed of brownish hyphae which are thin-walled, septate, clamped, branched, not incrusted, 

2. 0-·~3. 5p. in diameter (Fig. 41: E); subhymenial layer absent; hymenium loosely arranged 

and indistinct; cystidia of two kinds, the one abundant, hyaline, cylindrical, projecting so~.~ 

451". 37···.,63v long, 5'"'6V wide at the base and 4··~6v wide at the neck, not rooted at the base, 

with two or three swellings at the stern, with swelling apex covered with numerous small 

drops of mucilage which do not dissolve in 5% KOH, "BouRo. & GAx.z. 29): a parois minces, 1~4 

septees, ca et la entranglees on renfl.ees en boules, souvent incrustees en manchon d'une 

GCW \\ r; ~ \'~ 

l/ E 

Fig. 41 Microscopic elements of 
Hyphodonlia paltidula (BREs.) 
ER!KSS. (11265-F) 
D: Basidia E: Subiculum hyphae 

Fig. 40 Microscopic elements of Hyphodontia 
pallidula (BREs.) ERrKss. (1126fi-F) 
A : Basidiospores B : Septate cystidia 
C : Button-like cystidia 
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substance resineuse", thin· and smooth-walled, wider lumen, typically septate, often with a 

damp connections, cystidial walls do not dissolve in 1095 .FOH (Fig. 40 : B); the other arises 

from the hymenial surface, hyaline, button-like, 11·-1Gv long, 1. 5---·2. 5p. '.vide at the base and 

2. :'i---·3. Or' wide at the incrusted part, thin- and smooth-walled, incrusted round the tip, non

septate, without clamps (Fig. 40: C); gloeocyst:idl.a nbsent; basidia rare, clavate, I5~--17X4. fj 

·-·5. Ov, with 4 sterigmata of L 0·--·l. tip. long (Fig. 41: D); spores oval, minutely apiculate, 

smooth, hyaline, non-amyloid, 4. 5· 5. 5 X3. 0··<3. :3 (5< 3) I" (Fig. 40 : A). 

Japanese name: Nendo-kawatake (nom. nov.) 

Distribution: Europe, North 1\meJ:ica and Asia : Japan (Honshu) 

Specimens examined ; A.ciakawa, Tokyo, on decaying wood of broad leaved tree, Oct. 2f), 

196:3, K. 1-\. (11265-F); Bear Island L Temagami T. F. K, Ontario, Canada, on Pinus sp., July 

::11, 1936, R. BrcGs (l0304TRT), (TNS), (J)eL by R. Brc;as) 

Habitat : Occurring on very rotten wood of broad leaved trees. 

Hyphodoniia Pailidula (BRE,.) .EnJKss. can be readily distinguished from other species by the 

yellowish brown and cottony fruit bodies, and presence o:f two distinct types of cystidia, 

No. 24, .Hyphodontia a!utaria (Buwr) ERrKss, is somewhat similar in having yellowish brown 

and membranous fruit bodies but differs in its unincrusted cystidia without clamps, 

No, 24 llyplwdonbt alutaria (BURT) .i'iRIKSS. 

Fig, 42 M'icroscopic elements o:f HypJwdontia 
ahdaria (Bun) ERJKss. (11187· F) 
A : Basidiospores B : Basidia 
C : Septate cystidia D : Button-Eke cystidia 
E : Subiculum hyphae 

Syrnb. Bot. Ups. 16( 1) : 106, 19:38 ; 

CHRISTIANSEN, Dansk BoL Ark. 19( 2) : 219, 

1960--·Peniophora alutaria Buwr. Ann, Mo. Bot. 

Gard. 12 ; 332, 1926 

Macroscopic characteristics: Fruit bodies 

resupinate, forming small patches, then conflu· 

ent, discontinuous, not. easily ~;eparable from 

the substratum, Cartridge Buff, bleached in 

KOH, membranous, ll0-~l60v thick; hyme

nial surface roup;h, pllosc, with globular 

rnasses, not cracking; sterile n1_arginaJ zones 

concolorous, thinning out, arachnoid, without 

mycelial strands (Plate 3 : J). 

Microscopic characteristics : Subiculum 

60· lOOr•- thick, composed of longitudinally 

and somewhat loosely arranged hyphae, 

vvhkh are hyaline, thin-walled, septate, with 

darnps, branched, not .incrusted, 2; 5'---'4, 0 

(3. :3) 0 in diameter (Fig. 42 : E); hymenimn 

loosely arranged, flexuous, 30-v45v thick; 

cystid.ia of two kinds, the one abundant, 

hyaline, cylindrical, projecting 20--r4:3v, 35-~ 

75><5. 0---6. :'i,u., not rooted at the base, with 

few constrictions of the cystidial stem and 

with swelling as ccipiiate apex, thin-- and 

smooth-walled, not incrusted, 1 ... :-; septate, 
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without clamps, cystidial walls do not dissolve in 1096 KOH (Fig. 42 : C); the other hyaline, 

button-like, protruding 10r··15 v, 23-~"35 X 4~-5 r<, tapering, thin· and smooth-walled, non·septate, 

without clamps, incrusted sometimes around the apex, with granular matter dissolving in 5% 

KOH, cystidial walls do not dissolve in 1096 KOH (Fig. 42 : D); gloeocystidia absent; basidia 

clavate, 20~-25x5~·61-' (Fig. 42: H); spores oval, minutely apiculate, smooth, hyaline, non

amyloid, 4. 5-~6. OX 3. Or~4. 0 (5. OX 3. 5) I' (Fig. 42 : A). 

Japanese name : Usu·kawatake (nom. nov.) 

Distribution: Europe, North America and Asia: Japan (Hokkaido) 

Specimens examined : Otoineppu, Hokkaido, on decaying log of Picea jezoensis, Sept. 7, 1969, 

K. A. • Y. H. & H. F. (11187, 11248-F); Nisecharo·S6unkyo, Hokkaido, on decaying log of Picea 

fezoensis, Sept. 12, 1969, Y. H. & H. F. (112-16, 112-17--F) 

Habitat & type of rot : Associated with a white rot of conifers and broad leaved trees. 

The diagnostic characteristics of this species are clay colored and membranaceous fruit 

bodies, which have an even to flexuous hymenial surface, and microscopically narrow and 

clamped hyphae and presence of two distinct types of cystidia. 

No. 25 llyphodontia laxa (BERT) HAYASHI, comb. :nov. 

PeniojJhora laxa HuRT, Ann. Mo. Hot. Gard. 12 : 224, 1926; SLYsn, Syracuse Univ. Tech. Pub. 

83, 56, 1960 

Macroscopic characteristics : Fruit bodies resupinate, widely and longitudinally effused but 

remaining more or Jess discrete, 90~·200,<" thick, loosely attached and easily separable from 

the substratum, white to Cartridge Buff, do not change color in KOH, pelliculose; hymenial 

surface even, downy in appearance, farinose, not cracking; sterile marginal zones whitish, 

thinning out, radiately fibrillose, fanning mycelial strands, whitish, 0. 3-~ .. Q. 7 mm in diameter 

(Plate 4 : F). 

Microscopic characteristics : Hyphae of subiculum longitudinally and loosely arranged next 

to the substratum, with abundant crystals scattered throughout, 3-··.·-11-' in diameter (Fig. 43: 

D), hyphae hyaline, thin-walled, septate, with clamps and branchings, 2. 5···-·::l. 5p, in diameter, 

often incrusted with large mass of crystals of 2. fi~~4. O,u. in diameter (Fig. 44 :F); sub· 

hymenium 30~·40v thick, hyphae becoming compactly and vertically arranged toward the 

hymenium, other characters same as in subiculum hyphae (Fig. 44 : E); hymenium compactly 

arranged, hyaline, 30~v40 !-' thick; cystidia few, hyaline, cylindrical, 40·,<65 X 5-~-7 1•, not rooted 

at the base, with stems constricted of 3·"4 1-' in diameter at the neck, capitate and 6---·?v in 

diameter at the apex, thin· and smooth·\valled, distinctly broadened lumen, not incrusted or 

often incrusted with coarse granules, rarely septate near the base,. without clamps, protruding 

18~40v beyond the hymenial surface, cystidial walls do not dissolve in 1096 KOH (Fig. 43: 

C); gloeocystidia absent; basidia broadly clavate, 20·--25X6"··10r', with 4 sterigmata of 5~-Hv 

long (Fig. -13 : H); spores copious, globose to subglobose, minutely apiculate, smooth, hyaline, 

non-amyloid, 5. fi·-6. 5x5. 5"-6. 5 (6X6) fl, (Fig. 43: A). 

Japanese name : Shiro'himo·kawatake (nom. nov.) 

Distribution : North America and Asia :Japan (Honshu) 

Specimen examined : Kiyosumi, Chiba pref., on bark of decaying Abies firma, Oct. 24, 1967, 

K. A.· Y. H. & H. F. (11245-F) 

Habitat : Occurring on dead wood of conifers. 
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Fig. 44 Microscopic elements of 
Hyphodontia laxa (BuRT) .HAYASHI, 

comb. nov. (11245F) 
E : Subhymenial hyphae 
F : Subiculum hyphae 
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.Fig. 43 Microscopic elements of Hyphodontia 
faxa (BuRr) HAYASHI, comb. nov. (11245-F) 
A : Basidiospores B : Basidia C : Cystidia 
D: Crystals 

This species is characterized by forming whitish mycelial strands, and microscopkally by 

having globose spores and swelling cystidia. 

According to SLYsH156 ', North American specimen has clamped cystidia. 

No. 26 Hyphodontia sambuci (PERS.) EIUKSS. 

Symb. Bot. Ups. 16(1) : 104, 1958; CHRrsTJANSEN, Dansk Bot Ark. 19(2) : 217, 1960; PARMAsTo, 

lnves. Natural Hist. Soviet Far East p. 241, 196:)-.... Corticium sambuci Pu<s., Roemer Neues Mag. 

Bot. 1 : 111, 1794; FR., Epicr. Myc. p. 565, 1836 ·'18:'\8; .BERK., Oul:l. Brit. Fung. p. 276, 1860; FR., 

Hym. Eur. p. 660, 1874: MAss., Jour. Linn. Soc 27 : 137, 1890; WAKEF., Trans. Brit. Myc. Soc. 

4 : 115, 1913; REA, Brit. Basid. p. 677, 1922 · Thelej;hora sambuci (PERs.) P1ms., Syn. Meth. Fung. 

p. 581. 1801; My c. Eur. l : 152, 1822 --Hypochnus sambuci (PERs.) SAcc., Syll. Fung. 6 : 656, 1888 

...... ,Peniophora sambuci (P;:Rs.) Btnn, Ann. Mo. Bot. Gard. 12 : 2:33, 1926; RoGERS & JAcKs., Farlowia 

1(2) : 325, 1943; CuNN., Trans. Royal. Soc. New Zealand 83(2) : 282, 1955; SLYsn, Syracuse Unlv. 

Tech. Pub. 83, 80, 1960; CuNN., N. Z. Dep. Sci, lndustr. Res. Bull. 145, 128, 1963. 

Macroscopic characteristics : Fruit bodies re<mpinate, longitudinally effused, not easily 

separable from the substratum, Chalk-\Vhite. turning pale yellow in KOH, pelliculose, 100·" 

l20p. thick; hymenial surface downy in appearance, pruinose. rarely cracking: sterile marginal 

zones wide, whitish, thinning out and indeterminate, fibrillose, ·without n:1ycelial strands (Plate 

3: K). 

Microscopic characteristics : Subiculum 35·,·65 v thick, hyphae vertically and loosely ar

ranged next i:o the substratum, very compact layer present between the subiculum and 
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~ 
Fig. 45 Microscopic elements of liyj;hodontia 
sarnbuci (PERs,) ERlKSS. (11243-F) 
A : Basidiospores B : Basidia C ; Cystidia 
D: Subhymenial hyphae 
E : Subiculum hyphae 

subhymenial layer, composed of hyaline, 

thin-walled, septate, branched with wide 

angles, with clamps at some septa and not 

incrusted hyphae of 2. 5---"L Ov in diameter 

(Fig. 45: E); subhymenial layer 25··-·60v 

thick, very compact and coherent, vertically 

arranged, mingled with hyaline, thin-walled 

septate, branched, clamped, not incrusted 

hyph<:e of 2. 5-~4. Ort in diameter (Fig. 45 : 

D) ; hymenium even, hyaline, compactly ar

ranged, 25--~35,u. thick; cystidia abundant, 

hyaline, cylindrical, 25~·50x 4-~5,u, slightly 

swelling at the stem, not rooted at the base, 

only slightly attenuate toward the neck, 

abruptly expanding toward the tip to form 

an apical bulb of 2. 5rv3, Ov in diameter, thin

and smooth-walled, usually incrusted with 

coarse matter which does not dissolve in 

5% KOH, non-septate, without clamps. pro

jecting 10~-23v, cystidial walls do not dis

solve in 10?6 KOH (Fig. 45: C) ; Gloeocystldia 

absent; basidia clavate, 15~20X4.fi·-~-5.0v, 

with 4 sterigmata of 3···4p. long (Fig. -15 : B); 

spores oval) apiculateJ s1n.ooth 1 hya.line 1 non-

amyloid, 4. 5··-5. 5><:3. 5--4. 5(5. Ox:3. 5) v, (Fig. 

45: A). 

Japanese name : Shlro-kawatake (nom. 

nov.) 

Distribution : Europe, North i\.merica, New Zealand and Asia : Kamchatka .Peninsula and 

Japan. 

Specimens examined : Mt. Yuwan, Amami Oshima Is., on bark of living branch of 

Chamaecyjmris obtusa, Jan. 18, 1968, Y. H. (112-13--F); Bear Is., L. Temagami, T. F. R., Ont. 

Canada, on Acer sp., Aug, 11, 1936, R. BrGGs (10772-TRT), (TNS), (Det. by R. BtGGs) 

Habitat & type of rot : Associated with a white rot of broad leaved tree. 

The diagnostic characteristics of this species are thin and whitish fruit bodies, presence 

of the capitate cystldia and ovate spores. 

This species has been reported from Sweden, Germany, Austria, Italy, England, Belgium, 

France, U. S. A., Canada and New Zealand. 

6) Amphinema KARST, 

Bidr. J(aenn. Finl. N<:t. Folk 51 : 228, 1892; Hedwigia 32 : 61, 1893; Don.k, Taxon 6 : 19, 

1957; EruKss., Symb. Bot. Ups. 16(1) : 111, 1958; CrrRrsTIANsEN, Dansk Bot. Ark. 19(2) : 228, 

1960. 

Fruit bodies resupinate, annual, broadly effused, pelliculose, forming mycelial strands ; 

hyphae with clamps; cysticlia with damps; gloeocystidia absent; basidia clavate; spores 



hyaline to rarely colored, smooth, non-amyloid. 

Habitat & type of rot: Growing on wood associated with a white rot of conifers and 

broad leaved trees. 

Place ; Corticiaceae. 

Genotype : DijJ/onerna sordcscens P. KARST. 

Japanese name: \Vatage-kawatake Zoku (nom. nov.) 

Amphinema KARST. is characteriz~:d by the soft membranous fruit bodies with mycelial 

strands, and microscopically narrow hyphae branched with wide angles and with damps at 

every septum, and clamped cystidia. 

Three species recognized in the world. Jn Japan, only Amphinmna byssoides (PERs. ex FR.) 

E1m.ss. has been found. 

No. 27 Am.phinema byssoides (PERS. ex FR.) ERiKSS. 

Symb. Bot. Ups. 16(1) : 112, 1958; CHRlST\1\.NSEN, Dansk Bot. Ark. 19(2) : 228, 1960 Thelephora 

byssoides PERS., Syn. Meth. Fung. p. 5'17, 1801 .. .J'helephora byssoides PrRs. ex .FR., Syst. Myc. l : 

452, 1821--·Corticium b.vssoideum (Prms. ex FR.) FR., Hym. Eur. p. 659, 1874 .. -HyjJochnus byssoideus 

(PERs. ex FR.) Quf:L, BulL Soc. Myc, FR. 2G: 231, 1879 Coniophora byssoidea (PFRs. ex FR.) 

KARST., Finska Vet.Soc. Bidrag Natur och Folk il7: 160, 1882; SAcc., SylL Fung. 6: 652, 1888; 

BuRT, Ann. lv1o. BoL Card. 4; 26:3, 1917-Penioj;}wra byssoides (PERS. ex FR.) BREs., in Brinkm., 

Westf. Prov ... ·Ve.c Jahresbr. 26: 130, 1898; HoEHN. & LrTscH., K. Akad. Wiss. Wien, Math.·Nat. 

KL Sitzungsb, 117, 1084, 1908; BooRD. & Ge1Lz., BulL Soc. Myc. FR, 28: 390, 191?; Hymen. de 

FR. p. 297. 1928; Pruh·, BulL Soc. TVlyc. FR. ;)1 : 418, 1935; RoGERS & .lAcKs., Farlowia 1(2) : 275, 

1943; SLYSH, Syracuse Univ. 1'ech. Pub. 83, 48 1960; CuNN., N. Z. Dep. ScL Industr. Res. Bull. 

145, 132, 1963; HAYAsHr, 'frans. Myc. Soc. Japan 10(2) : 84, 1969 ~Coniophore!!a byssoidea (hRs. 

ex FR.) BRES., Ann. Myc, 1 : I11, 1903; SAcc., Syll. Fung. 17 : 183, l90G. 

,\1acroscopic characteristics : Fruit bodies resupinat,·, broadly effused. easily separable from 

the substratum, Buff .. Yellow to Colonial Buff, do not change color in l{OH, pelliculose, l 7()~., 

350v thick; hymenial surface even, dovvny in app:carance, pilos'"· not cracking; steriie margin

al zones concolorous, thinning out, arachnoid, forming mycelial strands of 0. 1··"0. 5 mm in 

diameter. 

Micnncopic characteristics : Subiculurn compactly arranged next to the substratum, hyphae 

yellowish, thin-walled, septate, branched, with clamps at every septum, sometimes with granular 

matter heavily incrusted, 2. ti·~~.t. 0 (3. 8) I' in diameter, mingled with septate hyphae; sub

hymenium 25 ~.,so I' thick, hyphae becoming loosely arranged, similar to subiculum hyphae; 

hymenim11 compactly arranged, 37 50 I' thick; cystidia abundant, yellowish, cylindrical, im

mersed or projecting H}- 65 v, 45 .. 125 >. oL 0· --7. 5 p;, not rooted at the base, with obtuse apex, 

thin- and smooth .. wallecl, often Jinely incrusted, with ·· 5 damp connections at the septa, 

walls do not dissolve in IO% KOH; gloeocystidia absent; basidia broadly clavate, 14" 23X 5·~ 9 

(JAX6)r<, ·with 4 sterigmata of 2.0 '4.0v long; spores broadly ellipsoid, flattened on one side, 

apiculate, srnc<Oth. hyaline or pale yellow, non-amyloid, 4. 0·-~6. OX 2. ()" .. 3. 0 (5X 3) p. 

Japanese name : Ki'watage·kawatake (Y. llAYAsm) 

Distribution : Europe. North America, New Zealand and Asia : Japan (Hokkaido, Honshu) 

Specimens examined : Nobeyama, Nagano pref., on decaying twigs of Larix lejJtolejJis, Nov. 

11, 1961, K. A. & Y. H. (11145 F); do., on decaying stem of Larix leptolej>is, Oct. 15, 1961, K 
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A. (1114-1-F); Numanohara-S6unkyo, Hokkaido, on bark and wood of decaying Picea jezoensis, 

Sept. 11, 1969, Y. H. & H. F. (11182, 11193, 11250, 11251-F); Nisecharo-S6unkyo, Hokkaido, on 

bark and wood of decaying Picea jezoensis, Sept. 11, 1969, Y. H. & H. F. (11249-·F); Otoineppu, 

Hokkaido, on bark of decaying Abies sachalinensis, Sept. 7, 1969, K. A. • Y H. & H. F. (11183-

F); near Lake Shikotsu, Hokkaido, on bark of Picea jezoensis, Sept. 21, 1962, Y. H. (11240-F) ; 

Coeur d'Alene, Idaho, U.S. A .. , June 21, 1916. J. R. Wm (202742-TNS), (TNS), (Det. by E. A. 

BuRT) 

Habitat & type of rot : Associated with a white rot of fallen branches and decaying trunks 

of Picea, Abies and Larix. 

The distinctive characteristics of this species are buff cottony fruit bodies and forming 

concolorous mycelial strands, presence of yellowish and abundantly clamped hyphae, septate 

and slender cystidia. 

7) Pibricium ERIKSS. 

Symb. Bot. Ups. 16(1) : 112, 1958. 

Fruit bodies resupinate, annual, broadly effused, whitish, peUiculose; hyphae dimitic, non

amyloid; cystidia conical to cylindrical, incrusted or not incrusted, cystidial walls do :rwt dis· 

solve in 10% KOH; g·loeocystidia absent; basidia clavate or somewhat urn-shaped; spores 

smooth, hyaline, non-amyloid. 

Habitat & type of rot : Growing on wood associated with a white rot. 

Place : Corticiaceae. 

Genotype ; Corticium greschikii BRES. 

Japanese name : Shiro-kawatake Zoku (nom. nov.) 

Fibricium ERJKss. is characterized by the dirnitic hypha! system, somewhat urn-shaped 

basidia and by having no gloeocystidia and non-amyloid spores . 

. K.EY TO THE SPECIES 

1. Fruit bodies pelliculose .. · · · .. · ...... · .. · ...... · .. · .. · .... · · ........ · .. · ...... · .. · ............ · .. · .. · .... · .... · .. · .... 2 

L Fruit bodies membranous · · ·· .. · · ...... · .. · · · .... · .. · .. · .. · · .. · · .... · · .. · .. · · .. · · · .. · .. · ... · · · .......... · .. · .. · · .. · · 5 

2. Fruit bodies change color in KOH · ............................ -- .......... · .. · .. · .. · ........ · .. · .. · .... · ·, · 3 

2. Fruit bodies do not change color in KOH ............. , ................................................... 4 

3. Spores ellipsoid, 5r~6x 2 . .5rv3, Ov ... , .... , .......... · ..................... , .. ,.No. 28 1: greschikii 

4. Cystidia clamped, spores cylindrical, 9,~ 11 X 3. 0,-,3. 5 v .... · ...... No. 29 F. subtestaceum 

4. Cystidia clamped, spores ellipsoid, 7r'-r10><4, .. -5F .......................... No. 30 F. subcarneum 

5. Fruit bodies do not change color in KOH ........ · ...... · ............ · .......... · · ...... · .. · .. · .. · ........ · 6 

6. Spores subglobose, 5. 5·---7. OX5. 0"'7. Ov ............................................... No. 31 }~ !auta 

No. 28 Fibricium greschikii (BRES.) ERIKSS. 

Symb. Bot. Ups. 16(1) : 114, 1958 Corticium greschikii BRES., Revue Myc. 12, 109, 1890 · 

Penioj;hora greschikii (BREs.) BouRn. & GALz., Hymen. de FR. p. 300, 1928; RoGERS & ]AcKs., 

Farlowia 1 (2) : 310, 1943; StYSH, Syracuse Univ. Tech. Pub. 83, 87, 1960. 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, Cartridge Buff to 

Light Buff, turning pale brown in KOH, pelliculose, 160·---400tt thick; hymenial surface even, 

rigid in appearance, pruinose, cracking; sterile marginal zones w.ide, whitish, thinning out, 
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fibrillose, without mycelial strands (Plate 3 ; L). 

Microscopic characteristics : Subiculum hyphae loosely interwoven, yellowish, composed oi 

two kinds of hyphae, the one thin·walled, septate, with clamp:' and branchings, often bridging, 

not incrusted, the other thick·,valled, septate, without clamps, branching, sometimes bridging, 

not incrusted, L 5-·-3, 5p. in diameter (Fig. 47 :F); subhymenial hyphae becoming compactly 

arranged, similar to the subiculum hyphae (Fig. 47 : E); hyrnenium compactly arranged, 20 

·~25 11 thick; cystidia rare, immersed cystklia fusiform, 20---45 X 7. 5 ·-·101', not rooted at the 

base, with obtuse apex, somewhat thick·vvalled, incrusted with granular matter which does 

not dissolve in 59/ KOH (Fig. 46: C), protruding cystidia cylindrical, 5(} ~8S><6. [k--7. 5,,, not 

rooted at the base, tapering, thin· and srnooth·walled, with wider lumen, not in.crusted, non

septate, \Vithoul: clamps, projecting 15··-30;.t, cyCJtidial w;.Jls do not dissolve in 1076 KOH. (Fig. 

46 : D); gloeocystidia absent; basidia urn-shaped to suhcla vate, 20 ··25X 3r'":) rc, with 2- . 4 

sterigmata of L G---2, 0 fJ· long (Fig. 46 : B); spores ellip:ioid, flattened on one side, minutely 

apiculat.e, smooth, hyaline, non-amyloid, 5.0r·-6,0x:!.G-<l.O (6X3)v (Fig. 46: A). 

Japanese name : lto·kawatake (nom. nov.) 

Distribution : Europe, North America and A.c;ia : Japan (Honshu) 

Specimen examined : Matsunoyama Niig;ata pref., on bark of .fallen branches of .Acanthopanux 

sciadoj;hylloides; Sept. 13, 1964, K .. A. & Y. H. (11175-F) 

Habitat & type of rot : A.ssodated with a white rot of broad leaved tree. 

'fhe diagnostic characteristics of this species are pe11icnlose and yeliowish fruit bodies 

which turn pale brown in potassium hydroxide solution, and presence of fusiform and cylin· 

drkal cysti.dh 

Fig. 4G Iv1icroscopic elements of Fibricium 
greschifdi (BREs.) .ErnKSS. (11175--F) 
A : Basidiospores B : Basidia 
C : Immersed cystidia D : Projecting cystidia 

Fig. 47 Microscopic elements of Fibricium 
greschikii (BRzs,) ERtKss, (11175~ F) 
E: Subhymenlal hyphae 
F: Subiculum hyphae 
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No. 29 Fibricium. subtestaceum (LITSCll.) HAYASHI, comb. nov. 

Peniophora subtestacea LrrscH., Oesterr. Bot. Zeitschr. 77 : 132, 1928; SI.Ysn, Syracuse Univ. 

Tech. Pub. 83, 48, 1960; HAYASHI, Trans. My coL Soc. Japan 10(2) : 83, 1969. 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Pale Y ellow·Orange to Light Buff, do not change color in KOH, pelliculose, 

500~-~ 1, OOOv thick; hyrnenial surface tuberculate, downy in appearance, pilose, deeply cracking 

in small patches and showing the white subiculum in the fissures; sterile marginal zones 

concolorous, thinning out, arachnoid, indeterm.inate, mycelial strands absent. 

Microscopic characteristics: Subiculum 200c~600v thick, composed of longitudinally and 

loosely arranged hyphae, which are hyaline, non-amyloid, thin· and thick-walled, branched with 

wide angles, not incrusted, 5. 0·'"7. 5v in diameter, thin-walled hyphae with clamps, thick-walled 

hyphae without clamps, sometimes thick-walled apical bulb of 5. 0·~11. 5t' in diameter present; 

subhymenial layer 35"··l00v thick, hyphae becoming vertically and compactly arranged toward 

the hymenimn, hyphae hyaline, non-amyloid, thin-wailed. septate, with clamps, branched, not 

incrusted, 3. 5·· 5. Ov in diameter, sometimes thin-walled apical bulb of 5. 0·~7. 61~ in diameter 

present; hymenium 4(}·-·55rt thick, compactly arranged, hilHike, not interrupted at top of a 

hill; presence in even and hill-like parts, originating near the subiculum, cylindrical, 

60c·.·l70 X 7. 5··1:3. 5 ,u., not rooted at the base, so1netimes constricted at the septum, with obtuse 

apex, incrusted with coarse granules, thick-wailed, typically 1···5 septate, often with 1··-~3 

clamps at the septa, projecting 7. 5-~13. 5,., cystidial waHs do not dissolve in 1096 KOH; 

gloeocystidia absent; basidia. arise together with cystidia in even and hill-like parts, urn· 

shaped to suhclavate, l5~<10x 5. 0--·6. 60, with 2···4 sterigmata of 5. 0,~7. 5;~ long; spores cylin· 

drical, slightly curved, minutely apiculate, smooth, hyaline, non-amyloid 9. 0~- 11. Ox 3. 0·<1. 5 

(lOX:'!) V· 

Japanese name : Ko'ibo·kawatake (Y. l-IAYAsm) 

Distribt1tion : Europe, North America and Asia : Japan. 

Specimen examined : Ishihara, Amami ()shima Is., on decaying stem of J11achilus sp., Jan. 

21, 1968, Y. H. (11142-F) 

Habitat & type of rot : Associated with a white rot of ;11achilus sp. 

'fhe most distinctive characters of this species are pale yellow, tuberculate and cracking 

fruit bodies, ·which have dirnitic subiculum and monomitic subhymenial hyphae, clamped 

cystidia and large spores. 

No. :30, Fibricium subcarneum HAYAsm is ~1omewhat similar in having dimitic subiculum 

hyphae and septate, clampet cystidia, but differing in having Seashell Pink-colored and arachnoid 

fruit bodies, and :Smaller spores (8x4v). 

No. 30 Pibricium 11ubcarneum HAYASHI, StL nov, 

FructHicatio tennis, arachnoidea, carnea, 300c--AOO;t crassa; hyphae subiculi non·amyloidcae, 

Ji buligerae, dimiticae, crasse et tenuiter tunicatae 4. 0·~.,5. 0 v et 2. 5· .. 5. 0 !' crassae; cystidia 

cylindracea, 3~7 septata, 1""·3 fibuligera, 8Q.-.. ·125X6c·.·9v; gloeocystidia absentia; b:widia sub

clavata, 23·--33 x 5. 0·-·7. Op.; sterigmata >·A, arcuatae, 2. 5·--5. 0;" longae; basidiosporae late 

elHpsoideae, 7 ~lOX 4-·--5 v, hyalinae, laevlgatae, non-amyloldeae. 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Purple to Seashell Pink, do not change color in KOH, pelliculose, 300··-c 



400v thick; hymenial surface even, downy in appearance, piiose, arachnoid, minutely cracking; 

sterile marginal zones concoiorous, thinning out, ftbriHose, without mycelial strands (Plate 

Microscopic characteristics · Hyphae of subiculu.rn long!tudinaUy and loosely arranged next 

to the substratun1) then asce_.~-H.Hng, h)/aJine, non-a_rn;,doid~ thin- to thick-'walle.d) septatt:\ rare]y 

clarnpect branched. with wide angles, not incrusted., thin-waHed hyphae 2. 5--,·5. 0 (5. 0) v in 

diameter, thick-walled hyphae -1. 0··-·5. 0 (5. O) v ln diameter (Fig. 49 : F); sublrymenium 7b·· 

1001' thick, hyphae vertically and compactly arranged, hyaline, non-amyloid, thin-walled, septate, 

with clamps at some septa, branched \Vith wide angles, not incrusted, 2. S -~4. 0 (3. 8) 0 in 

dia.n:1eter (Fig, 49 :'E); _hyxne:niuln even, con1pact~ hya.line, 4.0 -., .. ·SO,a· thicl;;_; cystldia rare~ cylin~ 

dri.cat 80----.._, 125 >< 6-~,--9 0, not rooted at the. base, \Vith obtuse apex, rather thick·-·\vaHed, 3~·-,.-7 

septate, vvith 1 <l clamp connections at the septa, hyaline, not incrusted, walls do not dissolve 

in lO<'o KOH, immersed or projecting 20---·90v above the hymenial surface (Fig. 48: C) ; 

gloeocystidia absent; paraphysi:J 20,"28~<il. 0·-6. 51" (Fig. 49: D); basidia urn-shaped to sub, 

clavate) z:i-----. .--3:3 X 5. ()r-,~-7, 5 (28 X 6. 5) f1·} ·vlith sterign1ata. of 2. 6---'..->'b. 0 v long (Fig, 48 : B) ; spores 

broadly ellipsoid, flattened on one side, apicnlate. smooth, hyaLne, non-amyloid, 7 -·lOX 4"··5 

(8X4) p .. (Fig, 18: A.). 

Japanese n.an1e : tladal.ro··ka\"vatakt: (:norn. n.ov.) 

Distribution : Japan (Honshu) 

Specimen examined: Kirizumi, Gumma pref., of decaying wood of Acer sp. Oct. 2. 1968, 

Y 1L & H. F. (11097 F) 

Fig. 48 .M.icroscopic elernents of Fi/Jricium 
s~tbcarneum HAYAslli, sp. nov. (11097 ·F) 
A : Basidiospores B : Basidia 
C: Cyo;ddh 

Fig, 49 Microscopic elemc,nl:s of Fibricium 
subcm·neum lhYASHJ, sp. nov. (1109?·-F) 
D; Paraphysis E: Subhyrnenial hyphae 
F : Subiculum hyphae 
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Habitat & type of rot : Associated with a white rot of Acer sp. 

The most distinctive characters of this species are its Seashell Pink-colored and arachnoid 

fruit bodies. Microscopically non-amyloid and dimitic subiculum hyphae, and septate, clamped 

cystidia are also diagnostic. 

No. 27, AmjJhinema byssoides (PERs. ex FR.) ERIKSS. is somewhat similar in having clamped 

cystidia but differs from the present species in having buff membranous fruit bodies, mycelial 

strands, smaller spores (5X 3r<) and thin-walled hyphae with clamps at every septum. 

No. 31 Fibridum lauta (JACKS.) HAYASHI, comb. nov. 

PeniopJwra lauta JAcKs., CanacL Jour. Res. 26(c): 129, 1948; SLYSH, Syracuse Univ. Tech. 

Pub. 83, 53, 1960. 

Macroscopic characteristics : Fruit bodies resupinate, broadly effused, more or less easily 

separable from the substratum, Cartridge Bull, do not change color in KOH, membranous, 

150""250p. thick; hymenial surface even, downy in appearance, pruinose, not cracking; sterile 

marginal zones concolorous, thinning out, without mycelial strands (Plate 4 : A). 

Microscopic characteristics : Without an obvious subiculum, hyphae vertically and loosely 

intenvoven, hyaline, mostly thin-walled, septate, with clamps, branched, not incrusted, 3. 5---5. 0 

(5. 0) u in diameter, mingled with thick-walled, septate, without clamps, branched, not incrusted 

hyphae (Fig. 50 : D) ; without su bhymenial layer; hymenium compactly arranged, hyaline, 

40r-,50,u thick; cystidia rare, hyaline, cylindrical, immersed or projecting 20"·50v, 80···115X 

7. 5""10. Oi"• not rooted at the base, tapering toward the apex, thin-walled, with vvider lumen, 

00 /\ C:Po0~ I ) I 
!.....-..., I m, 

I B ( 
i-

Fig. :)0 Microscopic elements of Fibricium 
lauta (JAcKs.) HAYAsm, comb. nov. (11180-F) 
A : Basidiospores B : Basidia C : Cystidia 
D · Subiculum hyphae 

not incrusted, non-septate, without clamps, 

walls do not dissolve in 1096 KOH (Fig. 50 : 

C) ; gloeocystidia absent; basidia urn-shaped 

to clavate, 20,·25x6.5·-,7.01", with 4 ster· 

igmata of 5. 0~6. 5v long (Fig. 50: B) ; 

spores subglobose, minutely apiculate, 

smooth, hyaline, non-amyloid, 5. 5 ··7. Ox5. 0 

~~7. 0 (G. 5 X 6. 5) v, (Fig. 50 : A). 

Japanese name : Kona·kawatake (nom. 

nov.) 

Distribution : North America and Asia : 

Japan (Hokkaido) 

Specimen examined : near Lake Shikotsu, 

Hokkaido, on decaying trunk of Picea 

jezoensis, Sept. 19, 1962, Y. H. (11180 F) 

Habitat & type of rot : Associated with 

a white rot of conifers and broad leaved 

trees. 

The diagnostic characteristics of this 

species are pale yellow, very thin and 

typically pe!Hculose fruit bodies which have 

unique hyphae and globose spores. 

JAcKSON92l collected on wood of 'l'huja 
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and broad leaved trees in Ontario, Canada and Oregon, U.S. A. In Japan, the author collected 

once on Picea in Hokkaido. It seems likely to be a boreal species. 

8) Membranicium ERIKSS. 

Symb. Hot. Ups. 16(1) : 11:"5, 1958; CHRISTIANSEN, Dansk Bot. Ark. 19(2) : 180, 1960. 

Fruit bodies resupinate, annual, membranaceous; subiculum hyphae without damps, sub

hymenial layer compactly arranged; cystldia fusiform to cylindrical, non·septate, without 

clamps, cystidial walls do not dissolve in 1.01}6 1\:0H; gloeocystidia absent; basidia clavate; 

basidiospores el.lipsoid, Slnooth, hyaline, non-amyloid. 

Habitat & type of rot : Gro>ving on wood associated with a white rot of broad leaved 

trees and conifers. 

Place , Corticiaceae. 

Genotype : Penio/Jlwra crcmea BRr;s, 

Japanese name : Maku-kawatake Zoku (nom. nov.) 

Oxidase reaction: Mostly positive. 

The most important concepts of the genus JV!embranicium ERtKss. arc membranous fruit 

bodies and subiculum hyphae without clamps. 

DoNK6"' proposed that Phanerochaete KARST. em. DoNK was a valid name for J1Iembranicium 

ERtR;SS. 

KEY 'T'O THE SPECIES 

1. Fruit bodies change color in KOH ·· · · ......... ·· · 

1. Fruit bodies do not change color in KOH 

2. 

2. 

3. 

Mycelial strands present···· 

Mycelial strands absent. 

Fruit bodies turning wine·red in KOH ·· 

Fruit bodies turning Army Brown in KOH · · · 

3. Fruit bodies bleached in ICOH, in section yellowish 

:1. Fruit· bodies bleached in KOH, in section brownish· 

4. Fruit bodies orange, turning brown in KOH ..... . 

4. Fruit bodies pink, turning brown in KOH · ..... · ··· 

4. Fruit bodies turning blue in KOH, in section yellowish 

·····No. 32 

5 

3 
. .... 4 

M. filamentosum 

;H. sulphurinum 

...... No. 34 ]\![. sang~tineum 

··"··No. 35 ilL martianum 

· · · · · · · · ·······No. 36 iif. viticola 

·· .. No. 37 l'vl. versicolor 

·····No. 38 ;'\-!. carnosa 

4. Fruit bodies turning purple in KOJ'I, in section yellowish brovvn ·· .. -No. 39 i\if. ravenelii 

4 .. Fruit bodies turning purple in KOH, in section hyaline "''·No. 40 l>1, fiavido-alba 

D. Mycelial strands present·· · .. · · .. · · · · · · · · · .. ·No. 41 M. niveum 

5. Mycelial strands absent ... ..No. 42 J\11. cremeum 

No. 32 Membranicium filamentosum (BERK. & CrRT.) CIUUSTlANSEN 

Dansk Bot. Ark 19(2) : 183, 1960-Corticium .lilamentosum BERK, & Cuwr., Grevillea 1 : 179, 

1873; SAcc., SylL Fung. 6: 619, 1888 Peniophora .Ji!amenlosa (BERK. & CuRT.) BuRT, in Coker, 

.lour. Elisha Mitchell Sci. Soc. 36 : 162, 1921; BuRT, Ann. Mo. Hot. Gard. 12 : 320, 1926; Bourw. 

& GAr.z., Hymen. de Fr. p. 311, 1928; T. ho, BoL. Mag. Tokyo 43: S21, 1929; Tt . .tnoT, Bothalia 

6: 23, 1951; S. ho, Myc. Fl. Japan 2(4) : 114, 1955; CuNN., 'l'rans. Royal Soc. N. Z. 83 : 279, 

1955; SLYSH. Syracuse Univ. Tech. Pub. 83, 67, 1960; CusN., N. Z. Dept. Sci. lndustr. Res. BulL 
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145, 126, 1963; PARMASTo, Inves. Natural Hist. Soviet Far East p. 242, 1963-Phanerochaete 

jilamentosa (BER!c & CuRT.) DoNK, Persoonia 2(2) : 223, 1962. 

Macroscopic cha.racteristics : Fruit bodies resupinate, broadly effused, easily separable from 

the substratum, Seashell Pink to Pale Ochraceous-Salmon, tum]ng Daphne Pink to Deep Helie· 

bore Red in KOH, membranous, 300--~-1, 000 0 thick; hyrnenial surface even, downy in ap· 

pea ranee, pilose, cracked and showing the brownish subiculum in the fissures; sterile marginal 

zones Bittersweet Pink, thinning out, fibrillose or rhizomorphic, curling away from the sub· 

stratum, forming mycelial strands, concolorou.s, 0. 2·~ L 3 mm in diameter (Plate 4 : B). 

Microscopic characteristics: Subiculum 100···-·500/L thick. hyphae loosely interwoven, hyali.ne 

(in section pale yellowish brown), thin-walled, septate, without clamps, branched, with bridging 

hyphae, abundantly incrusted with brownish granules which dissolve quickly ln 5§£ KOH, 

3. 0~6. 5 (5. 0) ,u in diameter (Fig. 52: E); subhymenium 40~,100p. thick, composed of compactly 

arranged hyphae, which are hyaline, thin-walled, septate, without clamps, branched, incrusted 

with brownish granules which dissolve quickly in 5% KOH, 2. 5·~-,6. 5 (4. 0) I" in diameter (Fig. 

51 : D) ; hymenium compactly arranged, hyaline, 20··-·46 v thick; cystidia abundant, hyaline, 

fusiform, immersed or projecting 10~40v, 40~"70x:J-,.·12,u, not rooted at the base, with obtuse 

apex, thin· and smooth·walled, with wider lumen, heavily incrusted with granular matter 

which dissolves in 5% KOH, non--septate, without clamps, cystidlal walls do not dissolve in 

1096 KOH (Fig. fil : C) ; gloeocystidia absent; basidia broadly clavate, 13---c 15 X 4. 5·~--6. 5 v, with 

2c•.·4 sterigmata of 4---·51-' long (Fig. 51 :B); spores ellipsoid, apiculate, smooth, hyaline non· 

Fig. 51 Microscopic elem:cnts of !dembranic· 
ium filamentosum (BERK. & CuRT.) CnRrsTIANSEN 
(11048-F) 
A : Basidiospores B : Basidia C : Cvstidia 
D : Subhymenial hyphae 

Fig. 52 Microscopic element of Membranic· 
ium filamenlosum (BERK. & CuRT.) CHRIST!ANSEN 

(U048-F) 
E : Subiculum hyphae 



amyloid, 3~4x2.0"·45 (3.5x2.0)v (Fig. 51:!\). 

Japanese name : Ki'himo·kawatake (nom. nov.) 

Distribution : North America, Europe, South Africa, New Zealand and A.sia ; Japan (Honshn 

and Kyushu) 

Specimens examined : Kozagawn, Wakayama prcf., on bark of (alien branches of Myrica 

?rubra, July 30, 1967, H. F. (11048, 11179-I'~); Uchizum<O. Kagoshima prd., on bark of decaying 

trunks of broad leaved tree, Oct. 18, l9fi::l, K. A. & H. F. (102HF); Asakawa, Tokyo, on fallen 

branches of C(lslanopsis sp., July 29, 1966, Y. H. & H. F. (10774-.. F); do., Nov. 7, 1968, H. F. 

(11099-F); Kawakami, .M.ie pref., on decaying trunk of broad leaved tree, Sept, 7, 1965, K. 

A. • Y. H. & H. F. (10801--F); Ashu, Kyoto pref., on buk of fallen branches of (.:)uercus sp., 

July 26, 1968, K. A. & Y. H. (11069-F) ; deL, on bark of dec\ying trunk of broad leaved tree, 

July 27, 1968, K. A. & Y. H. (11070, 11071, 11072,,F); do., on bark at the root of Eving broad 

leaved tree, July 27, 1968, K /\ .. h. Y. H. (11077 F); Agematsu, Nagano prd., on decaying 

stem of Quercus sp., Aug. 20, 1962, K. A. • Y. H. & IL .F. (1107-1 F) ; Nobeyarna, Nagano pref. 

on decaying trunk of broad leaved tree, Nov. 1961, K. A. & Y. H. (11075-F) 

Ii.abitat ,'9; type of rot ; AsEoctated with a white rot of broad leaved trees giving yellowish 

colorations to the affected woods. 

Cultural characteristics : 

Growth characters-.. ·Growth on potato dextrose agar at 30,C slow, with mat having a 

Fig. 53 Mycelium from cultures of ;11em· 
branicium. ji!amentosum (BEine. & Cun.) 
CHRISTIANSEN (;\\ 70a) 
a : Aerial hyphae b : Hyphae from advanc, 
ing zone c ; Submerged hyphae 

dia1neter o:f :12xntn after fiv-e days ('"_['able 2) ~ 

90 mm after eleven clays; silky at first, 

spreading as a thin, adherent, usually with 

the surface growth, loose. cottony, sometimes 

forming mycelial strands; upper surface of 

mat at first pale yeJlow then Oranrse·Buff, 

the underdde of the nwt white to pale 

yeilow; culture having a distinct, sharp, 

fruity odor; the oxidase reaction positive on 

gallic acid and tannic acid media, the 

mycelium shov>s no growth on gallic acid 

medium. and failing on tannic acid medium 

(fable 3). 

Microscopic characters-- Aerial myceli · 

um : hyphae pale yd1ow, thin"walled, septate, 

the clamp connections with numerou.s 

branches originating at and between septa, 

hen vi1y incrusted v\rith granular matter 

\vhich quickly dissolves by the action of GiJ( 

KOH, 4. 0 c "6. 5v in diameter (Fig. 53 :a). 

Advancing zone : hyphae yellowish brown, 

thin"walled. septate, with granular contents, 

heavily incrusted with granular matter 

which quickly dissolves in 5;?t KOH, 2. 5v in 

diameter (Fig. 53 : b). Submerged myceJi .. 

urn : hyphae as in aerial hyphae, 4c 0 ,,g_ Orr 
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in diameter (Fig. 53 :c). 

Temperature relations-The optimum growth temperature was 30°C, the minimum lO,C, 

and the maximum 35"C (Table 2). Cultures were killed at 40"C for 1 day. 

This species is usually collected on 'ivood of Quercus and Castanopsis, and recognized in 

forming mycelial strands, and in having a yellowish brown fruit body which turns wine·red 

in potassium hydroxide solution. 

Prmio,i;hora filamentosa (BERK. & CuRT.) BuRT·-Ki·kawatake was reported by T. ho91 ' for 

the first time in Japan based on the specimen in YAsUDA Herbarium (Collected by N. NAKAYAMA, 

at Hida, 6Ita pre£., Sept. 12, 1920), but in this report, T. ITo presented the same Japanese 

name to Peniophora filamentosa (BERK. & CuRT.) BuRT and PeniojJ!wra similis (BERK. & CuRT.) 

MAss. S. ho90) reported Peniophora jilamentosa (BERK. &. CuRT.) Buwr-·Ki'himo·kawatake ac· 

cording to YASUDA, but the description of this species of Y As unA is lacking, 

BuR"r41 l determined the specimen of the YAsuoA Herbarium No. 113 (Mo. Bot. Gard. lJerb. 

No. 59463) as Peniophora filamentosa (BERK. & CuRT.) BuRT. 

No. 19, PeniojJ}wra burtii RoMELL, No. 33, lvfembnmicium su!phurinum (KARST.) HAYASlll and 

No. 34, Membranicium sanguineum (FR.) ERrKss. are similar in having mycelial strands but 

easily distinguished macroscopically in having different color reactions in potassium hydroxide 

so.luti.on. 

No. 33 11fernbranicium sulphurinum (KARST.) HAYASHI, comb. nov. 

Tomenlella sulphurina KARsT., FinL Nat. Folk Bidr. 48 ; 420, 1889-·!Iyjmchnus sulphurinus 

(KARST.) SAcc., Syll. Fung. 9 : 243, 1891· ... Peniophora sulphurina (KARST.) HoEHN. & IATSCH., K. 

Akad. 'Niss. Wien, Math ... Nat. Kl. Sitzungsb. 115, 1573, 1906; SLYsn, Syracuse Univ. Tech. Pub. 

83, 62, 1960; HAYASHI, Trans. Mycol. Soc. Japan 10(2) : 86, 1969 .. phanerochaete sulphurina (KARST.) 

DoNK, Persoonia 2(2) : 223, 1962. 

Macroscopic characteristics : Fruit bodies resupinate, longitudinally effused, not eas.il;· 

separable from the substratum, Massicot Yellow to Ivory Yellow, turning Army Brown in 

KOH, peUiculose, 150··,c350v thick; hymenial surface rigid in appearance, pruinose, cracked 

and showing the pale yellow subiculum in the fissures; sterile marginal zones concolorous, 

thinning out, f1brillose or rhizomorphic, forming mycelial strands, concolorous, 0. 05··,·0. 1 mm 

in diameter. 

Microscopic characteristics : Hyphae of subiculum longitudinally and loosely arranged, 

pale yellow, mostly thin·walled, septate, without clamps, branched with wide angles, heavily 

incrusted with granular matter which, dissolves quickly in 5% KOH, 4. 0~--·7. 5p in diameter. 

mingled with few thick-walled and septate hyphae; subhymenium 18~-·2Eiv thick, composed of 

compactly interwoven hyphae, which are pale yellow, thin-walled, septate, without clamps, 

branched, heavily incrusted with granular matter which dissolves quickiy in 596 KOH, 2. 5·~ 

4. O~t in diameter; hymenium compactly arranged, pale yellow, 25~v40v thick; paraphysis 15"" 

20 X :3. 0·~-A. 5 v; cystidia frequent, hyaline, cylindrical, 25·~"10 X 4~-·5;•, not rooted at the base, 

with obtuse apex, thin· to thick· and smooth-walled, with wider lumen, not incrusted or heavily 

incrusted with granular matter '"-'hich dissolves in 596 KOH, non·septate, without clamps, 

immersed or projecting 10·~18v, w<:dls do not dissolve in 1006 KOH; gloeocystidia absent; 

basidia clavate, 15·'· 18 X 5. 0~~5. 5 v, sterigmata of 3. 0~~3. 5 V long; spores ellipsoid, flattened on 

one side, apiculate, smooth, hyaline, non·amyloid, 4. 5··"5. 0.<2. 0~·2. 5v. 



Japanese name; /\.waki'him.o-kawatake 

(Y. HAYASHI) 

Distribution :North America, Europe 

and Asia : India and Japan. 

Spc;cimen examined : '.!.'he Outer Gardenc 

of the Meiji Shrine, Tokyo, on bark of fallen 

branches of Cycfobalanopsis myrsinaefo/ia, 

Aug, 2, 1968, K A. & T. K. (11080 F) 

Habitat & type of rot: AS(iOCbted wiLh 

a white rot of broad leaved trees. 

Cultural characteristics : 

(~rowth characters Growth on m.alt 

extract ag;ar at 3fY'C very rapid) V•lith n1at 

having a diameter of 90 mrn after five days 

(Table 2); silky at fm>t, adherent, nodulose 

masses of hyphae abundant on the surface 

of the medium, thickened and woolly over 

the inoculum block, forming a very thick 

felty growth that becomes gradually thinner 

toward the margin, with the marginal region 

thin; upper surface of mat at first white, 

then Sulphur-Ye11ow, the underside of the 

mat at first white, but showing a delicate 

tinge of salmon color; culture having a 

distinct, muscovado sugar odor; the oxidase. 

reaction positive on gallic acid medium and 

66 ... ~ 

Fig. 54 Mycelium from cultures of Mem
branicium sulphurinum (KARST.) IJAYASIH, comb. 
nov. (Al 71a) 
a: Aerial hyphae b: Hyphae from advanc· 
ing .zone c ; Suhmen.scd hyphae 

strongly positive on tannic acid medium, with mycelial growth failing on gallic a.cid medium 

and the mycelium profuse on tannic acid medium (Table 3), 

Microscopic characters· Aerial mycelium : hyphae pale yeUow, thin-wa.Hed, septate, with 

clamps, branching with wide angles, w.ith granular contents, sometimes incrusted w.ith granular 

matter, 4. 0 ·-,5. Ov In d.iameter (Fig. b4 :a). A.dvancing zone: .hyphae pale yellow, thin-walled, 

with granular contents, 2. 5c,1, Ov in diam.eter (Fig, :]4 : b). Submerged mycelium as in aerial 

mycelium (Fig. 54: c). 

Temperature relations ····The optimurn growth tt•mperature was :JO"C, the minimum JO"'C, 

and the maximum :l5"C (Table 2). Cultures were killed at 40'C for 10 days. 

'J'he distinctive characteristics of this spc~cies are its sulphur-yellow fruit bodies wh.ich 

turn dark violet in potassium hydroxide solution and forming conco1orous mycelial strands. 

No. 32, J:i,fcmbranicium filamentosum CEIERK. & CuRT.) CHRISTIANSEN is so1.newhat similar micro

scopically but differs in the color o:f the fruit body which changes when treated with potas

sium hydroxide solution. 

No. 34, Aiembranicium sanguineum (FR.) ElnKss. is also similar in having mycelial strands 

but: differs In having Salmon-Orange fruit body which bleached in potassium hydroxide solution, 

and microscopically in having not incrusted hyphae and cystidia. 



66 ,_ ?I~ 260 Yj 

No. 34 Membranicium sanguineum (FR.) ERIKSS. 

Symb. Bot. Ups. 16(1) : l.l6, 1958; CE.RrsnANSEN, Dansk Bot. Ark. 19(2) : 181, 1960-- ThelejJhora 

sanguinea FR., Elench. Fung. 1 : 203, 1828---G'orticium sanguineum F11., Epicr. Myc. p. 561, 1836 

-~1838; BERK., Outl. p. 273, 1860; FR., Hym. Eur. p. 650, 1874; SAcc., Syll. Fung. 6: 612, 1888; 

QuE!.., Flore My c. p. 9, 1888; VVAKEF., Trans. Brit. My c. Soc. 4 : 119, 1913---- Peniophora san guinea 

(FR.) HoEHN. & LmcH., K. Akad. Wiss. Wien, Math.-Nat. .Kl. Sitzungsb. 115 : 1588, 1906; BouRD. 

& GALz., BulL Soc. My c. Fr. 28 ; 395, 1912; BuRT, Ann. Mo. Bot. Gard. 12 : 2'14, 1926; BouRD. & 

GAt.z., Hymen. de Fr. p. 312, 1928; RoGERs and }AcKs., Farlowia 1(2): :.n9, 1943; SLYSH, Syracuse 

Univ. Tech. Pub. 83: 61, 1960; liAYAsm & AosHrMA, Trans. JVlycol. Soc. Japan 7(2 • 3); 154, 1966 

- ·Phanerochaete san guinea (FR.) DoNK, Persoonia 2(2) : 223, 1962. 

Macroscopic characteristics: Fruit bodies resupinate, broadly effused, not easily separable 

from the substratum, Mars Orange when young, Salmon-Orange to Orange-Pink, bleached in 

KOH, pellicnlose, 250·j500v thick; hymenial surface even, downy in appearance, farinose, 

cracked and showing the shiny subiculum in the fissures; sterile marginal zones concolorous, 

thinning out, fibrillose, extending into branching mycelial strands, concolorous, up to 1 mm in 

diameter and 10 em long. 

Microscopic characteristics: Hyphae oJ subiculum longitudinally and loosely arranged, 

slightly yellowish brown w·hich bleached in ti% KOH, thin-wailed, septate, without clamps, 

branched with wide angles, not incrusted, 2. 5·-·7. 5v in diameter, sometimes constricted at the 

Fig. 55 Mycelium from cultures of 1Ylem· 
branicium sanguineurn (FR.) ERIKss. (Al 74a) 
a : Aerial hyphae b : Ifyphae from <idvanc· 
ing zone c : Submerged hyph<:e 

septa and bridging hyphae present; sub

hymenium 130 -·160p. thick, composed of 

vertically and compactly arranged yellowish· 

brown hyphae, which bleached in 5% KOH, 

thin .. walled, septate,. without clamps, 

branched, not incrusted, 2. 5,-.. 5, Ov in diame· 

ter; between subiculum and subhymenium 

very compact, red colored and 15-~25y thick 

layer present ; hymen ium loosely arranged, 

13(}·, 160r< thick; cystidia frequent, fusiform, 

hyaline, projecting 15,·-40 f', 30·-.. GO X 4. Q-.. 

6. 5 ,~>, not rooted at the base, rlexuous, thin

walled. with wider lumen, not incrusted, 

non-septate, without clamps, walls do not 

dissolve in 10?& KOH; gloeccystidia absent; 

basidia cia vate, 25-· 30 X 5. 0· 6. 5/", with 2·,-A 

sterigmata of 5.0 .,6.60 long; spores ellipsoid, 

minutely apiculate, smooth, hyaline, non

amyloid f), 0··6. 5 X 2. 5 (5. 0 X 2. 5) ~"· 

Japanese name : Masuiro .. kawatake (Y. 

HAYASE! & K. AosntMA) 

Distribution: Europe, North America and 

Asia : .Japan (Honshu) 

Specimens examined : Osugidani, Mie 

pref., on decaying trunk of Quercus sp,, Sept. 



(ii:) G7 

20, 1965, K. A. " Y. lL ,'<,, lL F. (10709-F); KirizumL Gumma pre f., on decaying trunk of Quercus 

sp., Oct. 2, 1968, Y. H. & H. I< (11094 F); Ebino, Miyazaki pref., of decaying trunk of broad 

leaved tree, Nov. 9, 1967, T. K. (1114:3 F) 

Habii:at & type of rot; Associated with a 1vhit.e rot of hroa;J leaved trees. 

Cultural characteristics : 

Growth characters-Growth on 1mllt extn:.ct agar at :m'C slow, with mat having a di.ame· 

ter of 30 mm a f'ter Jive day;, (Table 2), 90 mn1 after eleven days; silky at first, fragile, then 

spreading outward as a flat cottony growLh marked by radiating strands; upper surface of 

mat entirely white; the underside of tlw m;-:.1 white; culture odorless, or with a faint sweet 

odor; the oxldase reaction positive on g2.liic acid and tannic acid ri1edia, the mycelium shows 

no growth on gallic acid medium and prduse on tannic acid medium (Table :3). 

Microscopic charactt'rs -··Aerial mycelium :hyphae very thick, hyaline, thin·walled, septate, 

branched, '.vith multiple clamp connections, with granular contents, 7. 5·- 10. Ov in diameter 

(.Fig. 55: a). Advancing zone: hyphae hyaline, thin .. walled, with granular contents, 4. Op. in 

diameter (Fig. 55: b). Submerged mycelium : hyphae hyaline, thln·walled, septate, with 

clamps and branching with wide angles, 5. 0-·--7. fip in diameter (Fig. 55 :c). 

Temperature relat.ioncs----The optimum growth temperature \Vas 30"C, the rninirnum lO"C, 

and the maximum 35"C (Table 2). Cultures were killed at 40"C for 3 clays. 

This species is characterized by the unique color of the hymenial surface, having con· 

colorous mycelial strands and forming a red colored layer between the subiculum and sub

hymenium. 

No. 17, Penioj;hora burtii RnMEl.L is somewhat similar in having mycelial strands but it has 

colorless subiculum in section which does not change color in potassium hydroxide solution, 

and clamped subicu.lum hyphae. 

No. 32, Jlfembranicium fi!ameu/osum (BERK. & CuRT.) CmmTU\NSEN are also simi.lar in having 

mycelial strands but it has ycilm'lish brown color in section which changes into wine-red 

when treated with potassium hydroxide solution, ;:,nd in having hyphcte incrusted \Vith brownish 

granules. 

No. 3:) llfembranicium martianum (BERK. & CURT.) HAYASHI, comb. nov. 

Carticium martimmm BERK. & Cnn., Grevi11ea 1 : 179, 1873; SAcc., SylL Fung. 6 : 63:1, 1888 ; 

.MAss., Jour. Linn. Soc. 27 : 1.44, 1891--PeniojJhora martiana (Br:R&. & CuRT.) BuRT, Ann. Mo. F:lot. 

GarcL 12 : 330, 1926; SLYSH, Syracuse Univ. 'I'ech. Pub. 83, 65, 1960; HAYASHl & AosmMA, 'l'nms. 

l'v1ycol. Soc. Japan 4(6) : 156, 19G4. 

Macroscopic characteristics : Fruit bodies resupinate, broadly eHused, more or less easily 

separable from the substratum, Grenadine Pink to Ferruginous, bleached in 1\.0H, pellicu]ose, 

100----300v thick; hymenial surface rigid, farinose, deeply cracked and showing the yellowish, 

iibrU!ose subiculum in the fissures; sterile marginal zones concolorous, fibrillose or rhizomorphic, 

forming concolorous mycelial strands, 0. 2···0. 6 mm in diameter. 

Microscopic characteristics : Hyphae of subiculum longitudinally and somewhat loosely 

arranged next i:o the substratum, yellowish brown, mostly thin-walied, septate, without damps, 

branched with wide angles, not incrusted, 3. 5-·8. Or.c in diameter, mingled with few thick·walled 

hyphae of 3. 5~-7. Ov in diam.eter and with sometimes constricted to l. 0-<l. 5p in diameter; 

subhymenium composed of vertically and compactly arranged hyphae, similar to subiculum. 

hyphae, thin-'\valled hyphae l. O~d4. Sv, thick-walled hyphae 3. 5 -·5. fiv and with constricted to 



L 0 f". in diameter; cystidia abundant, hyaline, cylindrical to fusiform, 40~'72 X 2. 5'~·7. 0 I'• not 

rooted at the base, with obtuse apex, thin·· and sn1ooth-walled, with wider lumen, incrusted 

with coarse granules, non-septate, without clamps, projecting 5. 5····18p., walls do not dissolve in 

1096 KOH; gloeocystidia absent; basidia clavate, 18·-·42X3,5·--·7.0p., with 4 sterigmata of 3·-·4v 

long; spores ellipsoid, flattened on one side, aplculate, smooth, hyaline, non-amyloid, ·1. 5·--7. 0 

X2.0~3.0ft. 

Japanese name: Shu·kawatake (Y. HAYASHI & K. AosmMA) 

Distribution : North .• A..merica and Asia : Japan (Honshu) 

Specimens examined : Mt. Fuji, Yamanashi pre£., on bark of decaying branch of broad 

leaved tree, Aug. 1955, K. A. (10092 F); Nobeyarna, Nagano prof., on decaying trunk of Larix 

lejJtolepis, Nov. 1961, K. A. & Y. H. (11177-F); Kirizumi, Gumma pref., on stump of Aesculus 

iurbinata, Oct. 2, 1968. 

Habitat & type of rot: Associated with a white rot of Larix and broad leaved trees. 

The diagnostic characteristics of this species arf.' blood-red colored fruit bodies and forming 

concolorous mycelial strands. 

No. 36, lvlembrawicium viticola (SCim.) HAYASHI is somewhat similar in texture but differs 

in having no mycelial strands, soft and orange colored fruit bodies and presence of incrusted 

hyphae in subiculum. 

No. 36 1Wembranicium vitieola (SCHW.) liAYASH!, comb. nov. 

Thelephora viticola Sc:Hw., Leipzig Naturforsch. Ges. Schr. 1 : 107, 1822-----·Corticium viticola 

(Scnw.) h., Epler. My c. p. 561, 1836---1838; Mass., Jour. Linn. Soc. 27 : 146, 1891---Peniophora 

viticola (Scnw.) HoEHN. & I-rrscn., K. Akad. Wiss. Wien, Math.-Nat. Kl. Sitzungsb. 116 : 779, 

1907; BuRT, A.nn. Mo. Bot. Gard. 12 : 322, 1926; SLYSH, Syracuse Univ. 'fech. Pub. 83, 60, 1960; 

HAYASHl & AosmMA, Trans. Mycol. Soc. Japnn 4(6) : 155, 1964--Phanerochaete viticola (ScHw.) 

PARMAsTo, Eesti NSV Tead. Akad. Toim., Biol. 16, 388, 1967. 

Macroscopic. characteristics : Fruit bodies resupinate, forming small patches then confliJent 

or remaining more or less discrete, not easily separable from the substratum, Ochraceous

Orange, turning Claret Brown at first finally bleached in KOH, pelliculose, 200···900pc thick; 

hymenial surface even, downy in appearance, pruinose, cracked, sterile marginal zones wide, 

Yellow Ocher, thinning out and indeterminate, radiately fibrillose, without mycelial strands. 

Microscopic characteristics : Hyphae of subiculum longitudinally and loosely arranged next 

to the substratum, yellowish brown, mostly thin-walled, septate, without clamps, branched 

with wide angles, abundantly incrusted with brownish granules which dissolve quickly in 596 

KOH, 2. 5'~-4. 611 in diameter, mingled with few thick-walled hyphae of 3. 5,. 5. 5/• in diameter 

and coristrictrd to l. ()·,'2. 01" in diameter; subhymenium 50'·-·270r' thick, composed of vertically 

and compactly arranged hyphae, similar to the subiculum hyphae, thin-walled hyphae 2, 0,·,~ 

3. 5 f', thick-walled hyphae 2. 5·,·4, fi p. and constricted to 1, 0'·"3, 0 iL in diameter; hyrneniurn 

compactly arranged, cream colored, 27----36 i' thick; cystidia hyaline, clavate, immersed or 

projecting up to 50v, 25~60X5·~--·6v, not rooted at the base, with obtuse or rarely flexuous 

apex, thin- and smooth-walled, not incrusted, with wide,r lumen, non-septate, without clamps, 

walls do not clis:>olve in 10?6 KOH; gloeocystidia absent; basidia clavate, 18----47X 4. 5~~,7. Ov, 

with 4 sterigmata of 3,, 4 v long; spores broadly ellipsoid, flattened on one side, apicu.late, 

smooth, hyaline, non·amyloid, 7·,·9>< '1. 5,~6. 5 (8X4. 5) v. 

Japanese name: Hiiro-kawatake (Y, HAYASHI & 1(. AosHrMA) 



Peniophum CKE- to.< 69 ... ~ 

Distribution : Europe, North America and Asia : Japan (Honshu) 

Specimens examined : Kamikf>chi, Nagano pref., on bark of decaying A.bies veitchii, Aug. 

19:)1, K. A. (2952 F) ; Oshika, Nagano pref., on bark of decaying Betula sp., Aug. ~20, 1950, K. A .. 

(lOO!J.t F); Numata, Gurnma pref., on bark of decaying Abies firma, Aug. 1956, K. A. (10095-F). 

H•1bitat & type of rot :Associated with a white rot of coniferous and broad leaved trees. 

T.h b species is readily recognized by its orange .. colored and membranous fruit bodies. 

No. 35, J~femlmmiciurn martianum (BERK. & CuRT.) HAYASHI is somewhat similar in having 

same color and texture of the fruit body but diHers from the present species in having smaller 

spores (4. 5 "7. Ox2· <3v), and thin (100··300v thick) fruit bodies. 

According to BcRT11 ', he co.llectecl on decaying barks and wocds of llitis, Abies, Accr and 

Fr1gus. 

No. :J? J}Iembranicium versicolor (BRES.) HAYASHI, comb. nov. 

Corticium versicolor BREs., Ft!ngi Trid. 2 : 61, 1898···Peniophora versicolor (BREs.) SAcc. & SYo., 

SylL Fun g. 16 : 193, 1902; BouRn. & G:~Lz., Bull. Soc. Myc. Fr. 28: .j.(J3, 1912; YA;;c;u:~, Bot. Mag. 

Tokyo :34: 195, 1920: SruRAr & FL\RA, List. ]ap. Fungi p. 24G, 1927; BouRo. & GALz., Hymen. de 

Fr. p. 322, 1928; 'L ho, Bot. Mag. Tokyo 43: 521, 1929; Hn!Ml & AKAr, \Vood I<otting Fungi 

p. 230, 19•1:3; ERrKss., Symb. Bot. Ups. 10(5): 18, 1950; S. ho, Myc. Fl. Japan 2(4): 11?, 1955. 

JVIacroscopic characteristics : Fruit bodies resupinate, broadly dfu;:c:cd, not easily separable 

from the substratum, Seashell Pink to Light Ochraceous·Salmon, turning Amber Brown in 

KOH, waxy, 65-·-- 180 !' thick; hymenial surface even, downy in appearance, pruinose, deeply 

cracked and showing the concolorour; subiculum m the fic;sures; sterile marg;inal zones wide, 

concolorous, thinning out, radiately fibrillose, 

without mycelial strands (Plate 4.: C). 

Microscopic characteristics : Subiculum 

'70·-" 140 fl. thick, composed of very compact 

and gelatinized hyphae, mingled with few 

pale yellowish brown, thin-walled, septate, 

without clamps, branched not incrm;ted 

hyphae of 4.0--5.01' in diameter (Fig. 56: 

D); subhymenial layer absent; hymenium 

even, compactly arranged, yellowish brown, 

40·-·GO,u thick; cystidia very abundant 

throughout the hymenium and subiculum, 

fusiform to cylindrical, 2.5'-· 38 X 9. 0~-11. 5 f.', 

not .rooted at the base, with obtuse apex, 

thick· and smooth-walled, heavily incrusted 

with granular matter or not incrusted, with 

wider lumen, non·septate, without clamps, 

immersed or projecting ?· .. 25v, waHs do not 

dissolve in 109? K.OH (Fig. 5G: C); gloeocyst· 

idia absent; basidia clavate, 25·· 35x7. 5 ·· 

12. 5v, with 4 sterigmata of .5v long (Fig. 

5G : B); spores ellipsoid, flattened on one side, 

prominently apiculate, smooth, hyaline non· 

Aoor·1 I \ . 
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Fig. 56 .Microm:opic elements of JV[embra· 
nicium pcrsicolor (BREs.) HAYAsm, comb. nov. 
(202'733 TNS) 
A : Basidiospores B : Basidia C : Cystidia 
D : Subiculum hyphae 
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amyloid, 9--~10X·1·,·5 (9X4)p (Fig. 56: i\). 

Japanese name : Sabi-kawatake (A. YAsuoA) 

Distribution :Europe (known only from Italy and France) and Asia: Japan (Awaji Is.) 

Specimen examined: Mt. Mi.kuma, Awaji Is., Hyogo pref., on broad .leaved tree, Feb. 4, 

1919, J, MATsuzAwA (202733-TNS, YAsuDA Herb. No. 78) 

Habitat & type of rot : Associated with a white rot of broad leaved trees. 

This species is characterized by somewhat waxy and pinkish to salmon fruit bodies which 

turns brown in potassium hydroxide solution, and microscopically by the cystidia scattered 

throughout the section. 

No. 38 Membranicium carnosa (BURT) HAYASHI, comb. nov. 

Peniophora cm·nosa BuRT, A.nn .. Mo. Bot. Gard. 1.2 : 325, 1926; TALBOT, Ilothalia 7 ; 147, 1958; 

SLYsn, Syracuse Univ. Tech. Pub. 83, 68, 1960; HAYASHI & AosmMA, Trans. Mycol. Soc. Japan 

7(2 • 3) : 156, 1966--Phanerochaete carnosa (BuRT) PARMAsTo, Eesti NSV Tead. Akad. Tolm., Biol., 

16, 388, 1967. 

Macroscopic characteristics : Fruit bodies resupinate, wid;c:ly effused, not easily separable 

from the suh3tratum, Naples Yellow to Hay's Green, turning Lily Green in KOH, membranous, 

300,-~SOOv thick; hymenial surfac2 even, firm in appearance, pilose, cracked and showing the 

fibrillose subiculum in the fissures; sterile marginal zones concolorous, thinning out, fibrillose, 

mycelial strands absent. 

Microscopic characteristics : Hyphae of subiculum longitudinally and loosely arranged next 

c 

~ 

10,u 

Fig, 57 Mycelium from cultures of bfem· 
branicium carnosa (BuRT) HAYAsHI, comb. nov. 
(A! 39a) 
a: Aerial hyphae b; Hyphae from advanc
ing zone c : Submerged hyphae 

to the substratum, then ascending, pale 

yellow, thin-walled, septate, without damps, 

branched, incrusted with granular matter 

which dissolves in 5% KOH, 4, Qr,6. 5p, in 

diameter; hyphae of subhymenium vertically 

and very compactly arranged, pale yellow, 

similar to subiculum hyphae; hymenium 

even, compactly arranged, pale yellow, 40"'' 

GO,u thick; cystidia abundant, fusiform to 

cylindrical, projecting 13r,,38r, 45,~·65x5. 0 

., .. 7, 5tt, not rooted at the base, with obtuse 

apex, thin- and smooth-walled, with wider 

lumen, non-septate, without clamps, not in

crusted, walls do not dissolve in 1096 KOH ; 

gloeocystidia absent; basidia clavate, :30"~88 

5. O~v6. 51'· with 4 sterigmata of 3-"41' long; 

spores ellipsoid, minutely apiculate, smooth, 

hyaline, non-amyloid, 5. 0,--,6. 5 X 2. 5·-4. 0 (5 X 

Japanese name: Oold-kawatake 

(Y. HAYAS!ll & K. AosmMA) 

Distribution ; North America, South 

Africa and Asia : Japan (Honshu) 

Specimens examined : Mt. Ontake, 
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Nagano pret., on bark of stump of Thujoj;sis dolabrata, ScpL G, 1963, Y. H. & H .. F. (10132 .. F); 

Portage du Fort, Que. Canada, on conifer, July 12, 1961, K A. (72475-DAOIVI); Bear Is., L 

Temagami, T F. R, Ont., Canada, on Corylus rostrata, Aug. 3, 1937, H. S, JAcKsoN, (TNS), (12ti84·· 

TR'f); Priest River, Idaho, U.S. A., on A.bies grandis. Sept. 19Fi, J, R \Vm (202740-TNS) 

.Habitat & type of rot: Ammciated with a white stringy rot of coniferous woods. 

Cultural character.istlcs : 

Growth characters Growth on potato dextrose agar at 2fi''C slow, with mat having a 

diameter of 17mm aftm· five days CI'able 2), 90mm after sixteen days; o;iiky at ftrst, then 

cottony, usually with. the surface growth loose, indistinctly reticulate, sometimes with the 

growth cottony over and around the inoculum block; uppcr surface of mat: entirely white; 

the underside of mat white; culture odorless; no mycelial growth on gallic ac.id and tannk 

acid media, the mycelium shmving no growth on gallic acid and tannic acid media (Table 3). 

Microscopic characten: Aerial mycelium : hyphae hyaline, thin.·wallcd, sqJtate, clamps not 

seen, branched with wide angks, :3. 5· .. :). Or• in dlam.eter (Fig. 57 : a). Advancing zone : hyphae 

hyaline, thin-walled, w.ith granular contents, 2. 5'"4.. Or< in diameter (Fig. f/7: b). Submerged 

myu:lium : hyphae hyaline, thin-walled, septate, dim1pc; not seen, occasionally with numerous 

branches close together, fi. (} · 7. 5F in diameter (Fig. 57: c). 

Temperature relations-1'he optimum growth tcn1 perature was 25 ·'C, 

and the maximum 30'C (Table 2). Cultures 

were killed at 3:)''C for 4 days and t!O"C for 

day. 

This species is easily recognized in that 

the fl:uit body changes its color from light 

yellow into blue black when treated with 

potassium hydroxide solution, and micro .. 

scopically hyph.'te having no clamps and 

incrusted with granular matter which dis· 

solves quickly in Ei96 potassium hydroxide 

solution and· the presence of not incrusted 

cystidia. The oxidase reaction is negative 

on gallic acid and tannic acid media. 

No, 39 J!embranicium ravenelii (CKE.) 

HAYASHI, comh. rtov. 

Peniophora rel!enelii Cx;;., Grcvillea 8 : 21, 

1879; Sw: .. Syll. Fung. 6 : 643, 1888; l'viAss., 

Jour. Linn. Soc. 25 : 150, 1890; BuRT, Ann. 

Mo. Bot. Gard. 12 : 269, 1926; T. ITo, Bot. 

Mag, 'I'okyo 43: 517, 1929; S. TTo, Myc. Fl. 

Japan 2(4) : HS, 1955; ]'ENG. Emn. China p. 

t!O:J, 1964. 

Macroscopic characteristics: Fruit bodies 

resupinate, broadly effused. not easily scpa· 

rable from the substratum, Pa.le Pinkish Buff 

to Pale Ochraceous·Buff, turning pale purple 

~--~ 
\(j ' 
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Fig, ci8 1\llcroscopic elements of il4embra· 
nicium ravrmelii (Cn;.) HAYAsHI, comb. nov, 
(202743TNS) 
A : Basicliospores B : Basidia C : Cystidia 
D : Subhyn1enial hyphae 
E : Subiculum hyphae 
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in KOH, waxy, 100··-~ 150 ,u. thick; hymenial surface even, rigid in appearance, farinose, cracked; 

sterile marginal zones concolorous, thinning out, without mycelial strands (Plate 4 :D). 

Microscopic characteristics : Subiculum compact and coherent, hyphae difficult to distinguish, 

mingled with few hyaline, thin-walled, septate, without clamps, branched, not incrusted hyphae 

of 2. 5··"5. Ot" in diameter (Fig. 58: E); subhymenial layer indistinct, with somewhat modified 

hyphae, 2. 5p. in diamc;ter (Fig, 58: D); hymenium compactly arranged, hyaline, 12··--25;, thick; 

cystidia very abundant throughout the hymenium and subiculum, fusiform, 25··-~50x 7. 5·~ 12. 5,u., 

with obtuse apex, thick- and smooth-walled, incrusted with granular matter whkh does not 

dissolve in 596 KOH, not distinctly broadened, non-septate, without clamps, immersed or pro

jecting 3---16 v, walls do not dissolve in 10% KOH (Fig. 58 : C); gloeocystidia absent; basidia 

clavate, 12···25Xfi. 0"-·7. 5p~, wlth 4 sterigmata of L 5·v2, O,t' long (Fig. 58; B); spores ellipsoid, 

flattened on one side, apiculate, sm:;oth, hyaline, non-amyloid, 5. 0-·G. 0 X 2. 5··-·3. 0 (5. 5 X 2. 5) ,u. 

(Fig. 58: A). 

Japanese name : Kuriimu-kawatake CL ho) 

Distribution: North America and Asia: China and Japan. 

Specimen examined: M:t. Mikuma, Awaji Is., Hyogo pref., on decaying Carpinus sp., Jan. 

10, 1919, J. MATSUZAWA (202743-TNS, YAsuDA .Herb. No. 39), (Det. by E. A. Bun). 

Habitat & type of rot : Associated with a white rot of broad leaved tree. 

The diagnostic features of this species are the color change of fruit bodies from cream 

into purple when treated with potassium hydroxide solution. Subiculum is composed of 

gelatinized hyphae, having no obvious subhyrnenial layer, throughout the section and mostly 

immersed cystidia are also diagnostic. 

In Japan only one specimen (YAsuDA Herb. No. 39) is known which was collected by .L 

MATsuzAwA in A\vaji Is., and determined by E. A. BuRT (Mo. Bot. Gard. Herb. No. 56156). 

No. 40 111embranicium flavitlo-alba (CKE.) HAYASHI, comb. nov. 

Peniophora jlavido-alba CKE., Grevillea 8 : 21, 1879; SAcc., SyJL Fun g. 6 ; 644, 1888; MAss., 

Jour. Linn. Soc. 25 : 151, 1890; HoEHN. & LIT sen., K. Akad. Wiss. Wien, MatlL--·Nat. Kl. Sitzungsb. 

116: 51, 1907; BuRT, Ann. Mo. Bot. Gard. 12: 248, 1926; St.YsH, Syracuse Univ. Tech. Pub. 83, 

65, 1960; HAYAsnr & AosmMA, Trans. Ivlyc. Soc. Japan 7(2 • 3): 157, 1966. 

Macroscopic characteristics : Fruit bodies resupinate, widely effused, not easily separable 

from the substratum, Cartridge Buff to \Varm Buff, turning Royal Purple in KOH, membranous, 

100~300v thick; hymenial surface even, downy in appearance, pilose, minutely cracked; sterile 

marginal zones concolorous, thinning out, indeterminate, without mycelial strands. 

Microscopic characteristics : Subiculum composed of compactly arranged hyphae, hyphae 

hyaline, thin-walled, septate, without clamps, branched, not incrusted, 4. 0 --~5. 0 (5. 0) I' in 

diameter; subhymenial hyphae similar to subiculum hyphae, 2. 5··.,5. 0 (3. 8) I'· in diameter ; 

hymenium compactly arranged, even, hyaline, :30·-60,, thick; cystidia abundant, fusiform, 30,·,~ 

200X7.5,~15.0!-', not rooted at the base, tapering tmvard the apex, thick- and rough-walled, 

with not distinctly broadened lumen, non-septate, without. clamps, heavily incrusted with 

granular matter iVhich dissolves in 5_96 KOH, cystidial walls do not dissolve in 10% .KOH, 

immersed or projecting 25~, 100 v; gloeocystidia absent; basidia clavate, 20'- 25 X 5. 0,-,?. 5p, with 

4 sterigmata of 2. 5~,;L 51< long; spores ellipsoid, flattened on one side, apicnlate, smooth, 

hyaline, non--amyloid, 5. 0·,,7. 5X4. 0"'5.0 (7. 5X4. O),u.. 

Japanese name : Kin'iro-kawatake (Y. HAYAsHI & K AosmMA) 



Distribution: North Arnerica and Asia: Japan (Honshu). 

Sp"cimens examined: Nippara, Tokyo, on decaying wood ot Sabiaceae (?Meliosma), May 2G, 

1962, \'. Lt &. H. F. (10326-F); 'Tateyama, Toyama pref, on hark of Quercus serrata (bed log 

of Shiitake rnushroont), May 27, 1964, Shigcyoshi, TTo (10324-F); Asakawa, Tokyo, on bark of 

<kcaying branch of Rosaceae, July 1962, H. F. (10:'320· F) ; do., on bark of fallen branches of 

()uercus sp., June 26, 1964, T. K (10346-F); Amagi, Shizuoka preL, on bark of fallen branches 

of Fagus r:renata, Nov. 1961, T. K (10770 F); Kamakura, Kanagawa preL, on bark of decaying 

branch of broad leaved tree, May 29, 1965, Y. H. & lL F. (11203-F). 

Habitat & type of rot : Associated with a white ro!: of broad k<t ved trees, 

T'he dia,t;nostic features of this species are the color changco of Fruit body from yeHow into 

deep violet when treated with jntassiurn hydroxide soluticm, and the texture composed of 

thin-walled, without damps and not incrusted hyphae. 

to BuJnm and SusH156l this fungus is the widc:spread species in eastern North 

America occurring on hark of decaying branch o:f various broad leaved trees. In Japan, this 

species has been coJ.lected on wc•ods of Fagus and Quercus and is consickred to be injurious 

fungi in "Shiitake mushroom" cultivation, 

No, 41 l!fembranicium nfveum (l{ARST.) HAYASHI, onnh. nov. 

l(neijjia nivea KARST., Hedw. 35 : l n, 1896; SA>:C., Syll. Fun g. 14 : 210, 1899--Penioj;/wra niveo 

(KAllST.) BocRD. & GALz., Bull. Soc. JVlyc .. Fr. 

28 : :391, 1912; Hymen. de .Fr. p. 318, 1928; 

SLYsH, Syracuse U niv. Tech. Pub. 83, 79, 

1960; H,n,;sw, 'J'rans. TVIycoL Soc. Japan, 

10(2) : 8?' 1969, 

Macroscopic charactcri:;tics: Fruit bodies 

resupinate, broadly effused, not easily sepa-

rable from the substratum, Safrano Pink, 

do not change color in KOH, nwmbranous, 

250··,5001' thick; hymenbl surface even, 

rigid in appearance, farinosc, rarely cracked; 

sterile marginal zones wide, ye1lowish, thin

ning out, radiately fibrillose to rhizomorphic, 

forming mycelial strands, Safrano Pink, 0. :3 

··,0. 6 mm in diameter. 

Microscopic characteristics : Hyphae of 

subiculum loosely arranged next to the 

substratum, hyaline, mostly thick-walled, 

without clamps, branching with '.Vide angles, 

not incrusted, 5. 0 ·6. 5v in d.lameter, mingled 

with :few thin-walled, septate hyphae; sub

hymenium :35 -·50" thick, very gelatinized, 

hyphae difficult to distinguish; hyn1enium 

compactly arranged, hyaline, 6~i ,,90'" thick; 

cystidia abundant, hyaline, cylindrical to 

fusiform, 50•v 115 X 10. 0· .J6. tip., not rooted at 

Fig. :)9 Myce1ituTI from cu1turm1 of Mem· 
branicium nivcum (KARST.) HAYASHr, comb. nov. 
(Al 77a) 
a : A.crial hyphae b : Hyphae from advanc-
ing zone c : Submerged hyphae 
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the base, with obtuse apex, thick- and smooth-walied, not distinctly broadened, incrusted with 

granular to coarse matter which does not dissolve in 596 KOH, non-septate, without clamps, 

immersed or proi;octing 13----75,u, v.·alls do not dissolve in 10% KOH; gloeocystidia absent; basidia 

clavate, 13·--20X4·"6f<, with 4 sterigmata of 3-~4v long; spores broadly ellipsoid, flattened on 

one side, apiculate, smooth, hyaline, non-amyloid, 4. 5··-·6. 0 :<2. 5··-3. 0 (6 X 3) fh. 

Japanese name : Usubeni-kawatake (Y. HAYASHi) 

Distribution: Europe, North America and Asia: Japan (Honshu). 

Specimen examined: Kirizumi, Gumma pref., on decaying trunk o:f broad leaved tree, Oct. 

2, 1968, Y. H. & H. F. (ll093-F). 

Habitat & type of rot: Associated with a white rot of fallen broad leaved trees, 

Cultural characte.ristics : 

Growth characters--Growth on malt extract agar at 25oC slow, with mat having a diameter 

of 21 mm after five days (Table 2), 90 mm after eleven days; silky at first, fragile, appea.ring 

as reticulate then thickened and felty; upper surface entirely white; the underside of mat 

white; culture odorless; the oxidase reaction weakly positive on gallic acid medium and positive 

on tannic acid medium. the mycelium no growth on gai!ic acid medium and failing on tannic 

acid medium (Table 3). 

Microscopic characters --Aerial mycelium : hyphae hyaline, thin-walled, sometimes some

what thick-walled, septate, branched, with clamps, sometimes with multiple clamp connections, 

5. 0-~11. 3r• in diameter (.Fig. 59; a). Advancing zone: hyphae hyaline, thin-walled, with 

granular contents, 4. O"·Ei. O,u in diameter (Fig. 59: b). Submerged rpycelium: hyphae hyaline, 

t:h.in-waUed, septate, clamps not seen, branched repeatedly with wide angles, 4. 0----~7. 51' in 

diameter (Fig. 59 : c). 

Temperature relations ----The optimum growth temperature was 25°C, the minimum lO"C, 

and the maximum 30oC (Table 2). Cultures were killed at 35°C for 4 days and at -iO"C for 

3 days. 

The diagnostic characteristics of this species are its saffron colored fruit bodies, forming 

concolorous mycelial strands and pre:sence of the agglutinated subhymenial layer. Cystidia of 

this species are mostly embedded, incrusted with granular to coarse matter which does not 

dissolve in 5."6 potassium hydroxide solution. 

No. 42 llfembranicium cremeum (BRES.) ERIRSS. 

Symb. Bot. Ups. 16(1): ll6, 1958; CHRISTIANSEN, Dansk Bot. Ark 19(2): 184, 1960-Corticium 

cremeum BREs., Fung. Trid. 2 : 63, 1898--Peniophora cremea (BREs.) SAcc. & Srn., SylL Fung. 16 : 

195, 1902; BouRD. & GALz., BulL Soc. Myc. Fr. 28: 396, 1912; WAREF., 'frans. Brit. Myc. Soc. 5: 

131, 1914; REA, Brit. Basicl. p. 691, 1922; BuRT, Ann. M.o. Bot. Ganl. 12: 261, 1926; BouRn. & 

GAcz., Hymen. de Fr. p. ::;03, 1928; T. ITo, Bot. Mag. ·rokyo 43 : :320, 1929; RoGERs & JAcKs., 

Farlowia 1 (2); 314, 1943; TAr. soT, Bothalia 6 : 25, 1951; S. ITo, My c. Fl. Japan 2(4) : 115, 1955 ; 

CuNN., Trans. RoyaL Soc. New Zealand 83(2) : 277, 1955; TALBOT, Bothalia 7 : 14'7, 1958; Sr.rsH, 

Syracuse Univ. Tech. Pub. 83, 69, 1960; CuKN., N. Z. Dep, Sci. Industr. .Res. BulL 145, 125, 1963; 

PARMASTO, Inves. Natural Hist. Soviet Far East p. 242, 1%:); TENG, Eum. China p, 404, 1964---

Phanerochaeie cremea (BRES.) DoNK, Persoonia 2(2) : 223, 1962. 

Macroscopic characteristics: Fruit bodies resupinate, broadly effused, easily separable from 

the substratum., Pale Ochraceous·Salmon to Pale Ochraceous-Buff, do not change color in KOH, 

membranous, 500r~600v thick; hymenial surface even, downy in appearance, farinose, deeply 
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Fig. fil l\!Iicro~x:opic elem.ent of 
J'vlcmbranic:ium cremeurn (BRFS.) 
ERlKSc·. (11 181 F) 
E : Subiculum hyphae 

Fig. CO Iv1icr·o,"copic elements of .Membra· 
nichun cvenwuJH (BaEs.) ERmss. (l 1181· F) 
/\ : Basidiospores B : Basidia C : Cystidia 
D : Subhyrnenial hyphae 

cracked and shO\iv~:ng the radiate 'fibrilh~(JC; :3ub~culun1 in the Dssurc.s; sterile rnarglnal zones 

\vide.\ \7\l·hitel thinning out~ radia.te1s .. fibrHlOS(\ \Vithout nLyccllal strands (Plate. 4 : 1~)-

J:VTicroscopic c.haracter.ist.ics : If~rphae of ~.;ubiculurn ~.lertica.lly _and loose.1~il arranged next to 

the substratum, hyaline, J.no:~tly t.hick-1vdled, so1.net.imes sq)tate, vc·.irhout clamps, branched 

Ylith \Vide ang;les, not incnJ.sh:~d, 6, 5-----'l, ::it.t in dian1eter CFig. 61 :E); su.bhyx:n<:nlal layer 150,-, 

200v thick, forming 2 w compactly arranged layeno, hyphae compactly i.nt:erwo.ven, hyaline, 

n.1ostly thick-·vv'"alled, \·v.ithout c.laxn1X3 1 1:)ra_nche.d \Vith \Vide angJcs, incrusted 'With granular 

rnatter which disso.lvec: quickly in :>;;6 KOH, 4, 5- ·6. :'>," in diameter (Fig. 60: D); hyrnenium 

compactly arranged, 1ly;Jine, 50 -so,, thick; cystidia r;ne, hyaline, fusiform to cylindrical, ·10 

c"- . .<1 15 X 4_.--, __ .g VI not rooted at the base~ ta.peri nr~ t.O\Vard the apex~ tJdn~ and Sl110oth-\val1ed, \Vith 

\vkler lun1.cn~ incrusted w·ith coarse granule~_: arou.nd the tlpJ gTfU1ular rnatter doc-~; not dissolve 

in 5:?6 KOH, non-septate, without clamps, inm1e1'Sed or projecting 10· 4!Jr,, cystidial \Vall;; do 

not dissolve ln 10<?{ KOH (Fig. 60: C); gloeocystid.ia absent; basidia broadly clavate, 20 -~25X 

4,··---601 \ly''itb 2· -·"4 sterir£nlata of 3·' 4tt long (Fig. 60: .E~); spores broad.ly ellipsoid, Hattened on 

one side, apicu!ate, smooth. hyalirK·, non·amyh·id, ·t 5·- 3. 3X 2. S · ·3_ 0 (').OX:? .. :.) p (Fig. 60 : A). 

Japanese name: Usuki:lro·kawatakc ('I'. Iro) 

Distribution: Europe:, North Anleric;;_, South i\frica, New Zealand and i\sia: J(amchatka 

Peninsub, China and Japan (Honshu and Shikoku) 

Specimd1S CX(tmincd : I\ochi pref., on trunk of Quercus serrata, i\1.1.g. !\ 1962, Y. 

rvlnAN! (li18J .. ·F); Kirizum.i, Gumma pre£., on bar.k of decaying bn:nch of hroad leaved tree, 

Oct. 2, 1963, Y. H. & H. F. (11093-·F); /\sakawa, Tokyo, on bark of decaying- branch of broad 

leaved tree, Apr. lti, 1964, H. F. & T. 1(. (11202 F); do. June 26, 1964, ·r. K (1120,1 F). 

Habitat & type of rot: Associated 'Yith a whit:c rot of broad leaved tn'.''s. 
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Fig. 62 Mycelium from .cultures of Afem·· 
branicium cremeum (BRes.) ERrKss. (Al 76a) 
a : Hyphae from advancing zone 
b :Aerial hyphae, submerged hyphae and 
chlamydospores 

Cultural characteristics : 

Grow!:h characters-~·Growth on malt 

extract agar at 30cC very rapld, with mat 

havlng a diameter of 90 mm aftei· five days 

(Table 2) ; silky at first, then thickened and 

cottony over inoculum block, with the 

margin raised; mat entirely white; the un

derside of the mat pale yellow; culture 

having a pear odor; the oxidase reaction 

positive on gallic acid and tannic acid media, 

the mycelium no growth on gallic acid 

medium and profuse growth on tannic acid 

medium (Table 3). 

Microscopic characters~~ Aerial myceli

um : hyphae hyaline, thin-'<valled, septate, 

without damps, branched, 2. 5"·6, 51" in di

ameter (Fig. 62: b); Advancing zone: hyphae 

hyaline, thin-wa11ed, septate, 2. 0 -~2. 5!' in 

diameter (Fig. 62: a). Submerged myceli-

urn : i) hyphae hyaline, thin-wa.Hed, septate, without clamps, branched with wide angles, 2. 5 

-~6. 5v in diameter ii) chlamydospores abundant, numerous shaped, hyaline, the walis slightly 

thickened, sometimes 'Nith dense granular contents. variable in size, 7. 5··~·19. Ox6. 5·-~9. Ov 

(Fig. 62 : b). 

Temperature relations--The optimum growth temperature was 30°C, the minimum IO"C, 

and the maximum 35'C (Table 2). Cultures were killed at 40"C for 10 days. 

This species is characterized by its thick membranous fruit bodies which are deeply 

cracked, presence of 2·"4 compact layers in subhymenium, and the thick-walled, without 

clamps hyphae becoming incrusted toward the hymenium. 

The present species occurs frequently on bark of the bed logs of "Shiitake mushroom" 

and on area exposed by stripped-off bark. 

9) Unknown species 

No, 43 Peniop!wra aspera (PERS.) SACC. 

Fl. HaL Crypt. Hymen. p. 1182, 1916; HAYASHI, Trans. MycoL Soc. Japan 10(2) : 82, 1969. 

The specimen (11098-F) determined by I:L\YAsm82 ) was reexamined and the author could 

not identify this specimen as PeniojJhora aspera (PEns.) SAcc. Peniophora ast,era (PERs.) SAcc, 

and Odontia setigera (FI<.) M1LnR are conspecific according to RooEJ<s and J.~cKsoo:. It requires 

more detalled studies on the original specimens of two "taxa" to clarify the concept of the two 

species. 

No. 44 Peniopfwra nuda (FR.) BRES. 

A cad. Agiattl A.tti liJ, 3 : 114, 1897-Thelephora nuda F11., Syst. !'dye. l : 447, 182L 

YAsUDA sent the specimen of YAsuDA Herbarium No. 125 (Mt. Tsukikuma, 6ita pref., July 

21, 1921, N. NAKAYAMA) to BuRT and asked for identiJication. BuR'rm recorded the distribution 

of this species in Japan based on this specimen (Mo. Bot. Gard. Herb. 59471). 



il Peniophora CKF:. .-L ,.,~ 

I { 

T. ho91l gave a description of Penioj;hora nuda (FR.) BH>:s. based on the YAsr;DA's specirnen, 

and gave a Japanese name of Tsukushi·kawatake. Thereafter, J(. HANA7"' and S. lTo90' listed 

this species. 

The author could not find the YAson.l.'s specimen (No. 125) in the TNS, and conld not 

examine the exact Japanese distribution record. 

No. 45 Peniop!wra discoidea P. HENo'\, 

Bot. }ahrb. 28 : 268, 1901. 

IJENNJNc;s84 J described Peniop!wra discoidea I'. HENN. based on a specimen collected by M. 

SHmAJ on Quercus sp. at Nikko. Thereafter, J. J:viATSUMUJIA'm, T. lTon•, SuJRAT & .MIYAKEJ5·j), 

Sm.RAI & IIARAl''"', IlAR;,79l and S. hoBn< listed this "Petits. The type specimen is said to have 

been burned out in Berlin, the identity of the ''pecics unknown. 

No. 46 Penioplwra quercin.a (FR.) CKE. var. lwrnabensis (P. HENN.) HOEHN. & L.!TSCIL 

K. Akad. 'vViss. Wlen, Math.--Nat. KL Sitzungsb. 116, 744, 1907 --·Corticium !wmabensis P. 

IJPlN., Engler's Jahrb. 32 : :38, 1902. 

·r. ho91' listed this variety based on a specimen collected at Komaba on Oucrcus sp., S. ho"0 ' 

listed th:is ·va·riety and gave 21. Japanese nr.nne KonJ.aba~ka\vatake. PI'he type specirn.en .is said 

to have bE•en burned out in Berlin, the identity of the spc'cies unknown. 

IV Cultural studies 

'fhe descriptions of cuJ.tures are based on culture cc1lections in the Laboratory of Forest 

rviycology, Government Forest Experiment Station. isolated from specimem; deposited in the 

Mycological Herbarium, Government Forest Experiment Station. 'fhe collec Lion from which 

cultures were obtained are listed in Table L 

/\.) Cultural characters : 

The descriptions of cultural characters were made for both macroscopic and microscopic 

characters. T'otato dextrose agar and malt extract agar media* wo:e used for all species 

examined. 

Each isolate was grown on potato dextrose agar or malt extract agar media in a test tube 

for :3 weeks. From this actively growing culture a piect· of aerial hyphae was transferred to 

the center of each of five 9 .. cm petri dishes containing about 30 cc of potato dextrose agar or 

malt extract agar. The cultures W<'Te incubated in the dark at 0"', fi"', 10'', 15", 20', 25'·, 30'', 

* Potato dextrose agar and 111alt extract agar rnedia were prepared according to the foll<nvin~~· fnrmulae : 

Potato dextrose agar (Eiken Che. Co. Ltd.) 

Potato dextrose "Eiken" · 

Dextrose·· 

Agar "Eiken}'._ 

Water.. .. ........... .. 

Malt extract agar 

Malt powder 

Agar-

\Vater .. 

pH G. 6:t:O. 1 

pH 5.0 

200 g 

20 g 

1:0 g 

lOU() cc 

20 g 

25 g 

1000 cc 
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Table 1. Source of isolates of species of Penioj;/wra CKE. and its ailied genera 

Fungi 

Gloeocystidiellum 
laevigalum 

No. 
Specimen 

No. Host Sou:rce of 
isolation Locality Date 

Al J?a IOJJS~F Chamaecyparis B . ,. . <\ k ·r k July 11, obtusa aswwspores "sa ·awa, o yo 1964 
·········---~~~--~·····-~---~ ~~r-~~-----1----···· -~ ~~ ~~~---········'······-············ ~~~i--~-~---·~·················~··········~------·····~---'····--····--········-----~--

G. subsimilis 

Gloeopeniot>hora 
violaceo·livida 

Al102a 11164- F Pnmus 
maximowiczii Basidiospores 

Chichibu, 
Saitama pref. 

Nov. 11, 
1969 

~.-·······················!--~--~- 1------------1---~·-····-·······---~ ·······---~------······[··························"" 

AJ 6c\a 10995- F Prunus 
verecunda Basldiospores \Vada, Nagano 

pre f. 
Aug. 

1 
................... -~~----- ............ 1--- ··!------- -1------~---~---~------~-----i-·-·····-········--···--················· 1···············--···-···-··-···-···--···········~--~-!·~~-----·-~------·--···--·--· 

PeniofJhora 
cinerea 

P. gigantea 

AllCOa 11162 F Carpinus 
cordata Basidiospores Chkhibu, 

Saitama pref. 
1--·········--···--·1 --~~~---~------1---------------- ·--~---·-···-····-··········· !-~---~~------····--·-------~·--··~---------~--- -~!i~ 

Al l3b 11173F 
Pinus 

densijlora Basidiospores Meguro, Tokyo 

Nov. ll, 
1969 

June 2, 
19?0 

............... ~,----~--~-----1························ -!--························------+--····· ........................... -;;-~·---~-- ------·········+··························-~ 

P. farlowii Al ?Sa 11096· F 
broad leaved 
tree Basidiospores Kirizumi, 

Gumma pref. 
Oct. ') ,_,, 

196(S 
·--····························------ ~'--------1~~---------------i----~----···--· 

P. a[{inis 

P. 

P. ludoviciana 

.~1embranicium 
jilamentosum 

l'd. sulphurinum 

Nf. sanguineum 

Al 85a 

Al 33a 
. -

AI 69a 

AI ?Oa 

Al /Ia 

Al 74a 

llll 
Castano psis 

cuspidata Basidiospores Urll, AnMm.i 
Oshima Is. 

Jan. 

---~-~~ ......................... ···········!············· , ........................ , ............................................ , .................. ~---~ 

lC316- F Morus 
bombycis Basidiospores Kiyosumi, 

Chiba pref. 
Dec. 2, 

1963 
........................ 1-------------·--~-· ---~---······· - - ~ ~- - ' ~ . -- ......... . 

l 1046-···F 
broad leaved 
tree Basidiospores 

Basidiospores 

Kozagawa, July 
Wak<iyama pref. 

Kozagawa, 
W aka yam a preL 

July :m, 
1967 

i ri!rloholnw>-h,;, .1. . 1. Meiji Shrine, 
1W80- F c;nyrsinae/olia 3astc wspores Tokyo 

Aug. 

11004-F 
broad leaved 
tree Bas.idiospores 

;-~--·--~--~~~~--------[·-~~---~------

Kirizumi, 
Gumma prof. 

Oct. 

·······································~~~- --• ....................... -·--····· ··············-~~·-··········-~--~-~--+······~-

1\l. carnosa 
1 Thujopsis 

A.l 39a 1 o 1.32··· F dulahrata Basidiospores 

I\1. niveum Al !!a 1l09.J~F 
broad leaved Basidiospores tree 

.... 

Al ?6a l 09:;:,- F· broad leaved Basi diospores tree 1Vl. cremeum 

ML Ontake, 
Nagano pref. 

Kirizumi, 
Gumma pref. 

Kirizumi, 
Gumma pref. 

Sep. 6, 
1963 

Oct. 2, 
1968 

Oct. 

35' and 1W''C, respectively. They \vere examined and described every other day for 3 weeks. 

'I'he records for each isolate include data on the rate of growth, :form, character of the 

hyphae, color, odor of the mat. In addition, the records contain descriptions accompanied by 

camera lucida drawings of the microscopic characters of the aerial and submerged mycelia 

and mycelia in the advancing zone. Mycelia fen: microscopic examination were mounted in a 

5?0 . aqueous solution of potassium hydroxide and an aqueous solution of phloxine was added. 

These cultural characteristics were described for each species, and they are presented in Table 3. 

As shown in Table 3, several species wc,re recognized to have the following characteristics 

on both med.ia actively growing at optimum growth temperature after 3 weeks. 

l) Color of the upper surface of the mat was mostly ·white, Gloeocystidiellum laevigatttrn (FR.) 

HAYASHi was pale orange, Peniof;hora cinerea (FR.) CKE. was brownish (Plate 1 : B), Membra

nicium filamenlosum (BERK, & CuRT,) CnRlSTlANSEN was orange-buff, and i'vl. sulphurinmn (KARST.) 



!I Pen.ioj;hora Cl->Y. ::k ( ij;) 

Table 2. Averaged mat diameters grown at constant temJX"Taturcs 

5 clays after inoculation 

Fungi 

P. {lf}inis 

P. velutina 

P. ludovidmw 

,Hembranicium 
filamentosum 

M.: suljJhurinum 

1\f. sanguineum 

J),f. carnosa 

,'j,f. niveum Al 

.~1. cremeum /\J 76a 

J. PDA : Potato dextrose agar. 

MEA .. 

MEA : Malt extract agar. 

79 

2. Measurernents of mat diameters in milll1neters represent averages of aH cultures of a species grown 
in quintuple. 

3. ·!· :Culture survived when returned to its optimum temperature. 
:Culture not survived when returned to its optinmm temperature. 

HAYAS!ll \vas sulphur yellow. 

2) Culture having a distinct odor or odorless, namely, Gloeocystidielium facvigatum (FR.) .H.AYAsm 

gave apple odor, GloeopeniojJiwra violaceo·liuida (SoMMERF.) HAnsHt, Penioj1hora j(trlowii HuRT, 

P. velutina (DC. ex FR.) CKE. and P. ludoviciana TkRT presented coour odm, Penioplwra cinerea 

(Ft<,) CxE., 111embranicium suljJ!mrinurn (KARST.) f[AYASHI and l\1. cremeum (BREs.) .ERmss . .issued 

sweet odor, Peniophora gigantea (FR.) M.Ass. having soil odor and Membrrmicium filmnentosum 



Fungi 

Gloeocvstidiellum 
laevlgatum 

---- --

G. subsimilis 
----------- ·---

Gloeopeniophora 
violaceo-iivida 

Feniophora cinerea 

F. gigantea 

F. farlowii 

F. affinis 
-----------

P. ve[utina 

P. ludoviciana 

lifembranicium 
filamentosum 

··········· 

]l;J. su!pluwinum 

/\If. sanguineum 

kf. cornosa 

M. niveum 

iH~ cremeum 
--"-

Culture 
No. 

Table :3. Cultural characteristics of species of the genus Peniophora CKE. and its 

allied genera 3 weeks after inoculation at their optimum temperatures 

Mycelial mat 
Hyphae 

Color 
Odor ;-

Upper surface Underside Color Walls Clamps 
-----;- ················ ;-- :-- --------------

Al 37a pale orange brown apple hyaiine thin not seen 

AI lO?a white pale yellow odorless hyaline thin with 
;---- ..... 

Al 65a white pale yellow sour hyaline thin with 

Al lOOa brownish white to sweet hyaline thin with pale yellow 

Al 13b 
i- ~~bite to pale white to soil hyaline thin with yellowish brown pale yeilow 

Al /Sa white pale brown sour hyaline thin double 

AI ssa white pale yellow odorless hyaline thin without 

AI 33a white to pale white hyaline thin with yellow sour 
·-

AI 69a white pale yellow sour hyaline thin with 

i\.1 ?Da orange--buff white to fruity pale yellow thin with pale yellow 
,_ 

AI ?la sulphur yellow salmon muscovado sugar pale yellow thin with 

Al 74a white white odorless hyaline thin multiple 

Al 39a white white odorless hyaline thin not seen 
i -

AI ??a white white odorless hyaline thin multiple 
-

AI 76a white pale yellow pear hvaline - thin without 
___ ,_ 

- . ---

1- : Conidia or chlamidospores present. - : Conidia or chlamidospores absent. 

Conidia 

. -------

-

-

-

-

+ 

-

-

-

-

-

-

-

-

-

Chlamido-
spores 

---

-

-

-

-

-

--

---

~-- - ----

-

--

-

-

-

-

+ 

co 
0 
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(BERK, & Corn.) CHRlsnANSEN had fruity odor. The other five species were odorless. 

3) 1!1embranicium filamentosum (BllRK. & CuRT.) CHRISTIANSEN formed mycelial strands at the 

loose margin. 

4) Hyphae of ll1cmbranicium jilamentosum (BERK. & CuRT.) CHRISTIANSEN and l'v!. sulphurinum 

(KARST.) HAYASHI were pale yellow, and the other thirteen species ;vere hyaline. 

5) Four species, Cloeocystidie!lum laevigatum (FR.) HAYAsHI, Peniophora affinis BuRT, iiiembranicium 

carnosa (BuRT) HAYASHI and 1\.f. cremeum (BREs.) ERrKss. were without damps, and eleven 

species were with clamps, especially Peniojdwra farlowii BuRT, l'v!embranicium sanguineum (FR.) 

ERJKss. and 1VJ. niveum (KARST.) HAYASHJ had double or multiple clamps. 

6) Peniophora giganlea (FR.) !\·lAss. had conidiospores, and iWembranicium cremeum (BREs.) ERIKSs, 

had chlamidospores. 

B) Oxidase reaction : 

In a study of woocl·decaying fungi BAvENDAMM31 found that those species causing white rot 

formed a "dark diffusion zone" o:r "corona" under the fungus mat grown on media containing 

a small amount of gallic or tannic acid, though those causing brown cubical rot gave no such 

reaction, 1'he occurrence of brown diffusion zone is the result of oxidation of the acid. It is 

the so·called BAvENDAMM reaction. BAvENDAMM also pointed out the effect of various concentrations 

of the acids on growth of the several species and suggested the use of such reactions for 

identification should be consistent for a great number of species. 

Such a test as the oxidase reaction, which separates the species into two distinct groups, 

is, when combined with numerous macroscopic and microscopic characters, very useful. 

Method .. The oxidase test58 i was made by growing the fungus to be tested on potato dex· 

trose agar to which gallic or tannic acid was added. Gallic acid medium was prepared by the 

addition of 0. 5 per cent of gallic acid to potato dextrose agar. Potato dextrose agar was auto

claved for 20 minutes at the pressure of 15 pounds, Fieating gallic or tannic acid with agar 

causes hydrolysis of the agar, therefore the two cannot be autoclaved together. \Vhen the 

potato dextrose had cooled, the gallic acid was added and thoroughly mixed. 'fhe resulting 

gallic acid medium was then quickly poured into 9 ern petri dishes, about 20 cc to each dish. 

'l'he dishes were spread in a single layer to insure rapid cooling. Gallic acid medium has a 

tawny·olive appearance. Tannic acid medium was prepared in a similar m.anner, using 0. 5 

per cent tannic add. This medium has a mi1ky·white appearance. 

Gall.ic and tannic acids appear toxic to some fungi. For th.is reason large pieces of inoculum, 

5· -~6 mm square were used. 

Ob~;ervations upon the intensity of reaction and growth of mycelium were made 5 days 

after incubation in the dark at optimum growth temperatures of 25 ,. or 30 'C. Most fungi 

that reacted with the acid media gave conclusive results after 7 days. 

The appearance and reaction of the brown diffusion zone as well as the time required for 

its development, varied widely among different species. The fo1lowing system was used to 

record the reactions of the different species to gallic and tannic acid media : 

: Negative, no brown discoloration of agar. 

+ : Diffusion zone light to dark brown, formed under inoculum and visihle from under-side 

of dish. 

+ + : Diffusion zone light to dark brown, extending a short distance beyond the margin of 

the mat and visible from the upper side. 

+ + + : Diffusion zone very intense, dark brown, forming a wide corona around mat. 



Table 4. Oxydase reaction and growth of mycelia of species of Peniophora CKE. and its 
allied genera 5 days after inoculation at their optimum temperatures 

Culture I On gallic acid medium On tannic acid medium 
Fungi No. i Reaction Growth Reaction Growth 

Gloeocystidiel1um laevigatum Al 37a 47 ++ Tr. 

G. subsimilis Al 102a +· Tr. + Tr. 
-- ~~~~--~---- ··················-····----

Gloeopeniophora violaceo-livida Al 65a + '">I." 
,)J ++ 27 

Peniophora cinerea Al lOOa +++ 32 ++ 28 
.................... _ 

P. gigantea Al 13b + Tr. + 0 

P. farlowii 75a ++ 15 + 0 
···············•·• -~-~------- . 

F. affinis 85a + 9 ++ 30 
······· 

P. velutina Al 33a +++ lB +++ 20 
. 

P. ludoviciana Al 69a ++ Tr. +++ 42 
.. . . ............ 

J\ilembranicium filamentosum Al 70a + 0 + 8 
········---~----~~-

........... 

M. sulphurinurn Al 7la + c 
,) +++ 57 

.... 

M. sanguineum Al !4a + 0 ++ 21 

lvi. carnosa Al 39a 0 0 

M. niveum Al 77a + () + 12 
......... 

lV!. cremeum Al 76a + 0 + 44 

Type of wood decay is all white rot. 

Among the species of fungi, interesting growth differences were shown on potato dextrose 

agar containing 0. 5 per cent of gallic or tannic acid. These differences were caused by the 

toxicity of the adds. The following system was used to record rate of growth : 

0 : No growth. 

Tr.: Trace, growth confined to inoculum. 

5, 10 etc. :Colony diameter in millimetetso 

Growth and reaction 5 days after inoculation of fungi on gallic and tannic adds media 

are presented in Table 4. 

Of the 15 species tested, one species, Membranicium camosa (BuRT) HAYAsm showednegative 

reaction and showed no mycelial gro\vth on both media. The fungi were killed and brown 

diffusion zone did not form on either medium. 'fhis species causes a white stringy rot of 

coniferous woods in the field. The other 13 species were associated vvith white rot, giving 

consistently positive oxidase reactions. The last one species, G!oeocystidiellum laevigatum (FR.) 

HAYASHI was positive ori tannic acid medium but on gallic acid medium was negative. 

C) Temperature relations : 

The cultures of 15 species of the genus Penioplwra CKE. and its allied genera were examined 

on potato dextrose agar and malt extract agar media, at temperatures ranging from 0' to 40'C 

with intervals of 5°C, for 6 days. 

The results arc' presented in Table 2. 

As shown in Table 2, several species grew all over the surface of 9-cm petri dishes at 



their optimum growth temperatures after 5 days. 

l) The optimum growth temperatures were either 25"C or :lO'C according to species. 

2) After 5 days at ()", 5 "C, cultures grew when returned to optimum growth temperatures. 

:3) After CJ days at 40"C, cultures of most species did not grow when returned to optimum 

growth temperatures. Cultures of J11embranicium sulphurinum (KARST.) liAnsm and Peniophora 

afjinis Buwr were killed by incubation at cl()"C for 10 days in the former and for 7 days in 

the .latter. 

4) lvJernbranicium carnosa (BuRT) HAYASlll, Mem.!;ranicium niveum (KARST.) H.uASHI and Peniophom 

farlowii B1nn were very weak to high tc.x-nperHt1Jres and all the cuJtures were killed by 

incubation at :.~soc for 4 da..ys. 

V t:oudus.ive summary 

PeniojJhora CKE. is the genus of fungi belonging; to the resupinate wood totting Jungi of 

family Corticiaceae. 

In 1879, CooKE'8' separated this genus based upon the sixteen species having cystidia out 

of the genus Corticium, family Corticiaceae. Many of those resupin<J.te fungi with cyst.idia 

which had been reported by numerous research workers before CooKE under the genera 

Corticium, Phlebia, ThelejJhora and Stereum were rccomb.ined into the genus Penioj,hora CKE. 

CooKE, when creating the genus Peniophora, did not designate a type species but simply 

described the sbcteen species as "the species within genus Coriicium possessing cystidia", so 

that the genus Peniophora C.>:E. became a genus containing various. different conceptions. 

In 1912, BouRDOT and G111-z1N29l made an attempt to divide the species of genus Penio}Jiwra 

CKE. into seven groups according to their macrosc-opic and microscopic characteristics. This 

idea had a great influence on the research of Pen-iojJhora fungi, and developed into a trend to 

attach the "groups" by BouRnor and GALZIK an importance equivalent to g·enera, 

KARSTlm97lS8l, by newly establishing Diplonema KARST,, Gloeocystidium KAnsT., Peniophorella 

KARST. and Amphinema KARST, recombined several of the species of genus PeniojJhora CKE. into 

these genera. l.loniNEL and LiTSCHAUERm and .RrcKH4l, each made an attempt for a reclassification 

of the genus Peniophora CKr:. by newly establishing Gloeoj;eniophora HoEHN. & Lrrscu. and 

Gloeopeniophore!la RtcK, respectively. 

Based upon the "groups" of BouRDOT and GALZIN, other ai:i:empts were made to reclassify 

the species of genus Peniophora CKE., in which Do::m62 ' proposed a new establishment of the 

genus TubulicrinisDnNK, and EHrKssoN6"' of Hyphodontia ERrKss., Fibricium ERIKs.s. and Membranicium 

ERtKss. DoNKU2l63J66J further tried to make a blanket reclassification throughout the genus 

Peniophora CKE. by emending Gloeocystidiellmn DoNE, Phlebia FR., Hyphodenna WALLR., Peniophora 

CKL and Phanerochaete J(ARsT. 

The beginning of research in Japan on the species of genus Penio}Jhora CKL was made by 

HENNmcs8-tl in 1901 when he reported on a species co.llected by SmRAr at Nikko as Peniophora 

discoidea F. HENN. Later, reports 'were made on fourteen species and one· variety as .indigenous 

to Japan by fh><NrNGsso 1, YAsuoAllo)·l73' and 'f. ho91'. It was YAsunA17o' who gave the Japanese 

name "Kawatake Zoku" to the genus Peniophora CKE. 

Researches on the genus Peniophora today follow two directions simultaneously : The one, 

while recognizing heterogeneity in the conception of the genus Pcniophora CKE. treats the 

species under this genus, and the other, giving a value equivalent to genera to the "groups" 
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of Bo.uRoor and GALZJN, treats the species under this conception. 

The author examined some five hundred collections of resupinate Cortidaceae taken from 

the sub-frigid forests all through the warm temperate forests in Japan, gave the genus Peniophora 

CKE. a new interpretation, and recorded eight genera, forty-five species and one variety there

of. They are three new species, thirty-one new records and sixteen new combinations. 

The eight genera adopted follow ; 

1) Gloeocystidiellum DONK em. DONK-'-Main features of the species belonging to this genus 

are the presence of amyloid spores and gloeocystidia, and two species are indigenous to Japan. 

2) Gloeopeniophora HOEHN. & LITSCH.---Main features of the species belonging to this genus 

are the presence of gloeocystidia, and four species are indigenous to Japan. 

3) Peniopho:ra CKE.-Main features of the species belonging to this genus are the presence 

of membranous to waxy fruit bodies and hyphae with clamps, and twelve species are indige

nous to Japan. 

4) Tubulicrinis DONK ex WERESUB---Main features of the species belonging to this genus is 

the presence of cystidia soluble in ten per cent potassium hydroxide solution, and four species 

are indigenous to Japan. 

5) llyplwdontia ERIKSS.~--Main features of the species belonging to this genus are the 

presence of hyphoid, thin-walled and septate cystidia ·with expanding apex, and four species 

are indigenous to Japan. 

6) Amphinema KARST.-Main features of the species belonging to this genus are the presence 

of mycelial strands and clamped cystidia, and one species is indigenous to Japan. 

7) Pibricium ERIKSS.----Main features of the species belonging to this genus are the presence 

of dimitic hyphae and somewhat urn-shaped basidia, and four spt~cies are indigenous to Japan. 

8) Membranicium ERIKSS.---Main features of the species belonging to this genus are the 

presence of membranous texture and hyphae without clamps, and eleven species are indige

nous to Japan .. 

Indigenous species of the genus Peniophora CKE. and its allied genera are the :following 

eight genera and forty-two species. Three species and one variety are not identifiable : 

I. Gloeocystidiellum DoNK em. DoNK Shibu·kawatake Zoku (nom. nov.) 

1. Gloeocystidiellum laevigatum (FR.) HAYAsHI, comb. nov. (basinym, Thelephora laevigata FR. 

in Elench. Fung, l : 224, 1828) Shibu·kawatake (nom. nov.) 

2. Gloeocystidiellum subsimilis HAYAsHI, sp. nov. Niseki-kawatake (nom. nov.) 

II. Gloeopeniophora HoEHN. & Lnscs. Shiracha-kawatake Zoku (nom. nov.) 

3. Gloeopeniophora violaceolivida (SoMMERF.) HAYAsm, comb. nov. (basinym, Thelep!wra violaceo

livida SoMMnF. in Lapp. p. 28:3, 1826) Usucha-kawatake (HAHSHI & AosmMA) 

4. Gloeopeniophora incarnata (PER fl. ex FR.) HoEHN. & LnscH. Niku--ka watake (YAsunA) 

5. Gloeopenioj;hora mutata (PEcK) HAYASBI, comb. nov. (basinym, Corticiurn mutatum PEcK in 

N. Y. State Mus. Rep. 43 : 67, 1890) Shiracha-kawatake (YAsuoA) 

G. Gloeopeniophora aurantiaca (PERs.) HoEHN. & LnscH. Ezo·kawatake (nom. nov.) 

TIL PeniojJhora CKE. Kawatake Zoku (YAsuDA) 

7. Peniophora quercina (PERS. ex FR.) CKE. Kawatake (YAsuoA) 

8. .Peniop!wra cinerea (FR.) CKE. Haliro--kawatake (T. ho) 

9. Peniophora gigantea (FR.) MAss. Kami·kawatake (YAsUDA) 

10. Penioj!hora rozmwguerii (BREs.) HoEHN. & LITscn. Ke-kawatake (nom. nov.) 

11. PeniojJhora farlowii BuRT Fusube-kawatake (nom. nov.) 
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12, Penioj)hora similis (BERK. & CuRT.) M.AS5. K.i-kavmtake cr. ho) 

13. Peniophora phlcbioides JAcKs. & DEARD. Neriiro-kawatake (nom. nov.) 

14. Peniophora afjinis BuRT Hlra-kawatake (T. lro) 

15. Peniophora velutina (DC. ex FR.) Cn. Cha-kawatake (nom. nov.) 

16. PeniojJhora ludoviciana BuRT Kogane-kawatake (nom. nov.) 

17. Peniophora burtii RoMELL Usuki'himo-kawatake (HAYASHI & Aos!HMA) 

18. PeniopJwra pilosa BeRT Ami-kawatake (nom. nov.) 

IV. Tubulicrinis DoNK ex WEREsun Nameshi-kawatake Zoku (nom. nov.) 

19. Tubulicrinis gracillima (Eu. & EvERTL ex RoGERS & JAcKs.) HAYAsHI, comb. nov. (basinym, 

Peniophora gracill£ma Eu. & EvERH. ex RoGERs & }ACKS. in Farlowia I(2) : 317, 1943) 

NameshHGnvatake (YASUDA) 

20. Tubulicrinis proj;inqua (BouRn. & GAr.z.) DoNK Shiro'nameshi-kawatake (nom. nov.) 

21. Tubuticrinis crassa (BuRT ex PEcK) HAYAsm, comb. nov. (basinym, Peniophora crassa BuRT 

in Ann. Mo. Bot. Garcl. 12: 286, 1926) Kabe-kawatake (nom. nov.) 

22. Tubulicrinis vinacea HAYASHI, sp. nov. Nise'kogane-kawatake (nom. nov.) 

V. l!yphodonlia ERIKss. Usu-kawatake Zoku (nom. nov.) 

23. llyphodontia pallidula (Br<Es.) ERrKss. Nendo-kawatake (nom. nov.) 

24. Hyphodontia alutaria (Buwr) ERrKss. Usu-kawatakc (nom. nov.) 

25. Hyphodontia taxa (BuRT) HAYHm, comb. nov. (basinym, Peniophora laxa BeRT in Ann. Mo. 

Bot. Gard. 12 : 224, 1926) Shiro'himo-kawatake (nom. nov.) 

26. liyjJhodontia sambuci (PERS.) ERrxss. Shiro-kawatake (nom. nov.) 

VI. ,1mt;hinema KARsT. Watage-kavvatake Zoku (nom. nov.) 

27. Amphinema byssoides (PERs. ex FR.) ERtKss. Ki'watage-kawatake (HAYAsm) 

VJ!. Fibriciurn ERIKss. Shiro-kawatake Zoku (nom. nov.) 

28. Fibricium greschi!di (BBFs.) ERmss. lto-kawatake (nom. nov.) 

29. Fibricium subtestaceum (LJTscH.) HAYASHI, comb. nov. (basinym, Peniophora subtestacea Lnscu. 

in Oesterr. Bot. Zeil:schr. 77 : 132, 1928) Ko'ibo··kawatake (HAYAsm) 

30. Hbricium subcarneum HAYASHI, sp. nov. Hadairo-kawatake (nom. nov.) 

31. Fibricium lauta (JAcKs.) HAYASHI, comb. nov. (basinym, PeniojJhora lauta ]AcKs. in Canad. 

Jour. Res. 26(c) : 129, 1948) Kona-kawatake (nom. nov.) 

Vll!. 1\iembranicium ERIKss. Maku·kawatake Zoku (nom. nov.) 

3? j}Jembranicium filamentosurn (BERK. & CuRT.) CHRISTIANSEN Ki'himo·kawatake (nom. nov.) 

33. !Wcmbranicium sulphurinum (KARST.) HAYASH.I, comb. nov. (basinyrn, Tomentel!a sulphurina 

K\RST. in Fin!. Nat. Folk. Bidr. 48: 420, 1889) Awaki'himo-kawatake (HAvAsm) 

34. 1\iembmnicium sanguineurn (FR.) ERtKss. Masuiro-kawatake (HAYASIIT &. AosHlMA) 

35. IVfembranicium martianum (BERK. &. CuRT.) HAYASHI, comb. nov. (basinym, Corticium 

martianum BERK. & CuRT. in Grevillea I: 179, 1873) Shn·kawatake (HAYAS!ll & AosmMA) 

36. 1'vlembranicium viticola (Scnw.) HAYASHI, comb. nov. (basinym, Thelephora viticola Scnw. in 

Leipzig. Naturforsch. Ges. Schr. l: 107, 1822) Hiiro-kawatake (fiAYAsm & AosHJMA) 

37. i\1embranicium versicolor (BRES.) HAYAsm, comb. nov. (basinym, Gorticium versicolor BRES. 

in Fungi Trid. 2: 61, 1.898) Sabi-kawatake (YAsUDA) 

;)8. ,~1embranici11m carnosa (BuRT) HAYASHI, comb. nov. (basinyrn, Peniophora carnosa BuRT in 

Ann. Mo. Bot. Card. 12 : 325, 1926) Ooki-kawatake (H.HASHI & AosmMA) 

39. Mernbranicittm ra-venelii (CKE.) HAYASHI, comb. nov. (basinym, Peniophora ravenelii CKE. in 

Grevillea 8 : 21, 1879) Kuriimu-kawatake (T. ho) 
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40. lv!embranicium jlavido-alba (CKE.) HAYASHI, comb. nov. (basin.ym, Peniophora jlavido-alba CKE. 

in Grevillea 8: 21, 1879) Kin'iro-kawatake (HAYASHI & Aosf!IMA) 

41. Afembranicium niveum (KARST.) HAYASHI, comb. nov. (basinym, Kneiffia mwa KARsT. in 

Hedwigia 35: 173, 1896) Usubeni-kawatake (HAYASHI) 

42. Membranicimn cremeum (BREs.) ERIEss. Usnkiiro-kawat.ake (T. ho) 

The indigenous species of the genus Peniophora CEE. and its allied genera have macroscopic, 

microscopic and cultural characteristics and relations with their host plants as described belo\l\;' : 

I . Macroscopic characteristics 

Although the macroscopic characteristics are not very much conspicuous due to the fact 

that the fruit bodies are annual and resupinate, with the cyst:idia protruding on hymeniurn, 

the surface of the hyrm~nium is uniformly powdery, The color of hymenial surface is rich in 

variety ranging from white to brown and thus does not constitute a decisive factor in the 

identification of species, but some of the species show a conspicuous change in their coloration 

by the application of five per cent potassium hydroxide solution, This change in coloration 

being due to the change in color of hyphae of fruit body tissue, it serves as an important 

feature for the identification of species. Not very many have mycelial strcmds, but they are 

found in a few species. The existence of the mycelial strands, together with the nature of 

cystidia, constitutes a characteristic of the genus Amphinen1a KARST. 

II. Microscopic characteristics 

Due to the fewness of macroscopic characteri$tics, the microscopic characteristics consti

tute decisive factors for the identification of genera and. species,. 

1) Cystidia : By the existence of this organ, strict discrimination is made from those of genus 

Corlicium. It is therefore most important to confirm the existence of cystidia and make 

comparative study on the characteristics of their forms. Their shape, size, capitate, root

shaped base, existence and solubility of granular matter, existence of septa and clamps, 

.· thickness of wall, solubility in ten per cent potassium hydroxide solution, etc. s.erve as 

important characterist.ic;s. The solubility of the wall of cystidia is characteristic to genus 

Tubulicrinis DONE ex vVER~SUB. 

2) Gloeocystidia : Buried in the tissue of fruit bodies, the existence of the gloeocystidia can 

be confirmed with the benzaldehyde reagent. They are clavate, thin-walled, lacking is septa, 

contain oil drops, and do not attach granular matter. The existence of gloeocystidia is an 

important characteristic of genus Gloeopenioj;hora HoEHN. & LnscH., and along with the ex

istence of spores showing the amyloid reaction, constitutes the characteristic of genus 

Gloeocystidietlum DoNK em. DoNE. 

3) Fruit body tissue: The fruit bodies consist of the subiculum in which hyphae are loosely 

·arranged parallel to the substratum, and the subhymenial layer thickly arranged longitudi

nally on the subiculum. The hymenial layer is formed on the subhymenial layer. In rare 

cases, the subhymenial layer is lacking, and the hymenlum directly exsists on the subiculum 

layer, and also in other rare cases species exist in which subhymenial layers are so closely 

attached with each other that no hyphae are recognizable. These differences· in the ar

rangement of hyphae serve as important characteristics of genera and species. 

4) Hyphae: Fru.1t bodies of most of the species are composed of thin-walled hyphae. Rarely 

there are found those composed of two distinct types of hyphae, thin- and thick·walled, and 

this is the characteristic for the genus Fibricium ERIEss. In some species the surface of 

hyphae is incrusted with granular matter, and the granular matter is sometimes soluble in 
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potassium hydrox.ide solution, These features do not serve as characteristics for genera, 

but as an irnpurtant ones for species identilication. 

;)) Basidia and basidiospores : Basidia are clavate and have four sterigmata. Rarely. kinds 

with urn-shaped basidia are found, and this is the characteristic of the genus Fibricium 

ERrKss. Basidiospores are hyaline and smooth, mostly ellipsoid to oval, but sometimes globose. 

Some show. the amyloid reaction, and this represents a characteristic of the genus Gloeocysti

diellum Dox K em, DoxK. 

HI. Cultural characteristics 

l) Mycelial mat: : The mycelial strands, color, odor, and existenc(J of conidia, chlamidospores, 

damps and double clamps on cultured hyphae are the characteristics for species. 

2) Oxidase reaction (BAVENr>AMM reaction) :Out of the fifteen test species, thirteen species 

showed positive reactions on the gallic acid and tannic acid media, coinciding with those of 

white rot under the natural conditions. G/o(Jocys!idicllum laevigatum showed a positive reaction 

on the tannic acid medium and a negative reaction on the gallic acid medium, and the type 

of decay is white rot, Tn Membranicium carnosa, its .hyphae did not grovv on both of the 

culture media so that no reaction was recognized; but the type of decay showed white 

stringy roL 

:1) Temperature relations: Growth was made at 10",.~30" (35')C on the potato dextrose agar 

and malt extract agar culture media, and the optimum growth temperature being 25"~-30"C. 

these belong to the interrnediate .. temperature group. Below lO"C growth is either very poor 

or none at alL ·when cultured hyphae were kept at 40 C, most of the fungi were killed within 

iive days, while Peniophom affinis perished in seven days, and kle1nbranicium sulfJhurinum in 

10 days. 

JV. Host plants 

'I'he northern types prevail in those plants indigenous to Japan, and many of them are 

cmnmon in Europe and North America. In most cases, they grow on both coniferous and 

broad-leaved woods, but some grow exclusively on the one or the other kind of the above

mentioned woods. Gloeopeniophora aurantiaca is distributed in the sub-frigid regions and grows 

only on Alnus spp. The fungi of this genus in general grow on stumps, branches, logs, buiiding 

timbers, bed logs for mushroorn culture and so on, but none attacks living trees. Tubulicrinis 

crassa showed a decay type apparently of brown rot from decayed wood, but all the others 

induce white rot of heart .. wood or sap,woor.L 
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Explanation of plates 

Plate 1 

A : Fruit bodies of Penioj;hora quercina (PERs. ex FR.) CKE. (11206-F) X 1, :; 

B ··· D : Cultures of Penioj;hora cinerea (FR.) CKE. (Al 100 a) 

B :Mycelial mat on potato dextrose agar, after 2 weeks at 25°C. 

C : Oxydase reaction on tannic acid medium, after 5 days at 30°C. 

D : Oxydase reaction on gal.Hc acid medium, after 5 days at 30"C. 

Plate 2 

A :Fruit bodies of Gloeocystidiellum laevigatum (FR.) HAYAsm, comb. nov. (10~135-·F) X 1. 1 

B :Fruit bodies of Gloeocystidiellum subsimilis HAYASHI, sp. nov. (11164---F) 1. 0 

C : Fruit bodies of Gloeopeniop!wra incarnata (PERs. ex FR.) HoEHN.&. LJTscu. (10199--F) X 1. 0 

D : .F·ruit bodies of Gloeopenioj;hora rnulata (PEcK) H.nAslll, comb. n.ov. (11253·-.F) X 1. 0 
E : 'Fruit bodies of Gloeopenioj;hora auraNtiaca (BREs.) HoEHN. & LnscH. (11254 ·F) X 1. 1 

F ; Frult body of Peniophora cinerea (Fs.) CKE. (11188-F) X 0. 9 

G : Fruit body of Peniophora gigantea (Fn.) MAss. (202727-TNS) X 1. 1 

H :Fruit body of Penioj;hora roumeguerii (BliES.) HoEHN. & Lnscn. (11147-F) X 1. 0 

I :Fruit body of Peniophora farlowii BuRT (11096 F) X 1. 0 

J :Fruit bodies of Peniophora phlebioides JAcKs. & DEARD. (11257 -F) >; L 0 

K : Fruit body of Peniophora affinis BuRT (10340-F) X 1. 0 

Plate 3 

A : Fruit bodies of Peniophora similis (BERK. & CuRT.) MAss. (11176 F) X 1. 0 

B : Fruit body of Peniophora velutina (DC. ex FR.) CJ<E. (10:316~F) X 1. 1 

C : Fruit bodies of PeniofJhora ludoviciana BuRT (11046-F) X 1. 0 

D : Fruit bodies of PeniojJiwra j;ilosa BuRT (11140---F) X 1. 0 

F : Fruit bodles of Tubulicrinis gracillima (ELL. & EvERH. ex RoGERS & JAcKs.) Hayashi, 

comb. nov. (11184-F) X l. 0 

F : Fruit body of Tubulic1·inis proj;inqua (Bou1w. & GALz.) DoNK (11186-F) X 1. 0 

G : Fruit body of Tubuiicrinis crassa (Burn ex PEcK) HAYAsm, comb. nov. (11148-F) X 1. 0 

H : Fruit body of Tubulicrinis vinacea H.AYAsHt, sp. nov. (10200-F) X 1. 0 

I : Fruit bodies of Hyphodontia pailidula (BREs.) ERtKss. (11265-F) X l. 0 

J :Fruit body of HyjJhodoniia alutaria (BuRT) ERtKss. (11187--F) X 1. 0 

.K : Fruit bodies of Hyphodontia sarnbuci (PERs.) ERmss. (11243--F) X 0. 9 

L : Fruit bodies of f'ibricium greschikii (BREs.) ERtKss. (11175 F) >< l. 0 

.M: Fruit body of Fibriciurn suhcarneurn llAYAsm, sp, nov. (11097-F) X 0. 9 

Plate 4 

A : Fruit bodies of Fibriciurn lauta (JAcKs.) HAYASHI, comb. nov, (11180 F) X 1. 0 

B : Fruit body of Membranicium filamenlosum (BERK. & Cun.) CRRJSTtANSEN (11048F) X 1. 0 

C : Fruit body of Aiembranicium versicolor (BREs.) H.HAsm, comb. nov. (;W2733-TNS) >: 0. 9 

D : Fruit body of i\1embranicium ravenelii (CKE.) H.nASHJ, comb. nov. (202743--F) X l. 0 

E : Fruit body of Membranicium crerneum (B.REs.) ERIKss. (11181--F) >: 1. 0 

F : Fruit bodies of Hyj>hodontia taxa (BuRT) HAvAsm, comb. nov, (l1245F) X 1. 0 
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Penio戸ho1'a ( カワタケ〕いれ土 Cort.iciaceae (':.-1 ウャクタケ〉科にずる刊のメ:初日;什"jl遅 ìü) 1 

187日 iド COOKE叫) ;，立 Cortìcはceaeυコ〈二:orticíぉm 五J:ij おのなかで p のう 1犬 J本式" (.j ず 161磁波 ζ ぶ λ7

)没 L， j三οCOOK {i ;， JI切手〈心匂rw:;''i に t って Cortici!fm， 1切lebia ， Theleþ Ìiora, Stereurrt };1\ ジ〉九と:こ総 ;1J

~:~ i~l ときでのうわ合符 ω は， COOl'斗:の Penio戸hoγι 誌にHLlj、かえら才 IIこ υ

COOJ.m \'コ Penioþlwrα 込そ役 ùーする誌はノ寸r~9泣!と“Coriícium I!. のなかでのう状{本ぞをなす
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h ハ 7た三 >
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万別i月Fけ十号そE 試みみ、よた白 7 心JよL11μまその伎の PcniOjうhora 1.1れおの i:ìJf1L :: t :A~ さむよ手場一会')点 1 t~lT況の l つの一，~Trr.ll (',1: 

BmJRDOT and GAL2iN の“Group" には(1:]似合l~f ，~:却し \itH す問ブト、冷1廷した ο

KARST州98)1加}は Diþloηemo I<.ARSTけ G!oeocystidium KARS T., Plmio戸horel!a KA RST、および Am戸hinemα

l(ARST. ぷお[設して . Plmioþhora 点、lの数 {[ç ;~l: (て íf しりの誌にお与かえた r

HOEHNEL and LnSCHA\J ER問、 Gloeoþeniο戸hora HOElIN. & LITSCH. !，ペ;.;，.~. 1 .R ICK144ì は Gloeo戸cnio戸!uwellα

R!cぉノト新設して， l'ヲ仰io戸hora 係閣のお:みかえ点試みた。

BOURDOT and GALZIN の“Group" 1;:)FU史ご Lて， DONK6Zl ば Tuhulicrinìs DONK ポや， ErHKSS(}N(;�!l) :~，士

HyþhodontωERiKSS. ， Fibr�ium E則K日おぶび lvlembra見icium EJUKSS. Iおそ新設して ， PenioPhora 誌

なi のみかえ/モ;点。

DON五62)M~}G6) まさらに GioωιystidieUum DONK , Phlebia F礼 ， HyþhodcrmιVVALLR" Jセ封切'ph抑a CKE, 

および ]-)hatwrochaefe I(A_RST. .rii~J?[~ 改訂して ， Peniophora CKE.潟閣のすべてにわた亡梨iみかえあ;ιよみ

ている r

本)'1\ ;ζおける Penio戸hora I法 f*î 1901 HENNINGS悦!-とよ門て， :'I )í^.が I1 した潟〈む

Penio�lwra d�coidea p , Hr;NN、として主さiL tこのがれ)Jでおるりそ (1コ j攻守 lTf:NNL'~GS2s � 1 次回 170) ~ 17恥お

よび伊藤()ペ)91)によっ》ご 1~邦政の 14 Ttff 1 iJ.~;'事がされている勺 F三工た PeωlIio戸μi

日径5全~~ J与J.;汽~..lた:: J_の1[は土 fヨ安t長交iど'.1じ111九1 170γ刊0) ご bあう る

今 11ωfヤタlioþlwra 訟のNF?;[ (ま ) PeHùJþhoタ a CKE.のの見ヂ:刊:ばぷfめながらも， 本のト1ご税

点:攻 ljJ7え~) fnr立と争 BOüRDOT and GAI.ZlN (Ï)“C~r()upj' える、J. J，も lにその機 <t (J) 恥とに

段7:r: J:R ~)被 "J ケ (.!j とがとられてい乙 J

f:f~::i汚 ctι郊の立L :Ic::g 沖合、ら rr主将料、にわた ι500 点、の f'!i'.Ht Corticiac日以(})波集品そ検討するととも

〆 Peniophora γ 近事ケ三月 H 不として 81)\ ， 45 Fi!, 1 変謀長江G了求しだ o C 1;"L らはが j防:

3 税日] 本?米|伝ミ記;手f 、正行t

tれ採1采;川}月;れノた)駁ι災 fは士ザてつ:コ) ~\ぎ、:~の 8 似悶1でめ 2る汁>

1) Gloeocystidiellum DONK 巳 111 ， DONK. 見loeocy日t:i d _i a )γL 口イド的 f;を正]する l;tH幻 ~j:iH民ヂ

ぶf]jjtG. 2 

197:3年呂月1.8:-'1 交河

口) i;室
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2) Gloeoβemo戸hora HOEHN，さえ L1TSCH，--g!Qeocystidia そ有する障が所潟ずる。本邦j![~ 1 ì遣。

3) PenioPhora CKE.ー+災体組織がI虫干iーないしろう質， I治糸にクランプを右ーする穫が所属する。

本邦政 12 孫。

1) Tubul兤rinis DONK 日X 'liVERESUB- のうもli体が 1096 KOH 溶液によ「て的解する穏が所属する。

本対flï主 4 様。

5) 幼少hodontia ERIKSS. ーのう ttf-判明11弘強制ん隠税制し，先端カ1膨大する様が所属する〉

本j宅産 4 除。

6) Am戸hínema KARST" ，-t潟糸東とクランプを付けたのう状体を有する穫が所属する。本邦語表 1 様。

7) Fibricium E則Kss. ，~dimìti仁菌糸を有するが'が所属する。オ，)'15í議4，f索。

8) Me例branicìum ERIKSS. 一子実体組織は1受賞) 'J-f至宝の菌糸はグランプを欠く滋が所属するつ

本1M長 11 様。

JK I'j)J!l1の Penìophora ~およびその近縁潟潟は次ぎの 8 hM 42 憾で，不明穏l土 3 荘。11 変艇であるの

1 , Gloeocystidiellum DONK em. DONI正 シブカワタタケ腐(新称〉

1. Gloeocyslidiellum laevigal山河 (FR.) HAYASm シブカワタヶ(新称〉

2. Gloeocystidiellu~河 subsimilis HAYASfII ニセキヵワタケ(新総)

11. Glocopenioplwra HOEHN. & LITSCH幽 シラチャカワタケ震(ザfl問、〉

3. Gloeopenioρhora violaceo-[{仰da (SOMMERF.) HAYASHl ウスチャカワタウ(休・青島〉

4. Gloeoþenio戸hora incarnata (PERS. ex FR.) HOEllN. & LITSCH. エクカワタケ(まとfII)

5. Gloeoþe削oJうhora 押wtata (PECK) HAYASHl シラチャカワタケ(交関)

6. Gloeopeniophora aurantiaca (PERS.) HOEHN. & LlTSCH ヱゾカワタケ(新称〉

迦 . Peniophora C区孔 カワタケ最高 C1Z r刊)

7 ‘ PenioPhora quercina (PERS. ex F I<,) C日， カワタケ(安 fl1) 

8. Peniophora cinerea (FR.) Cn. ハイイロカワタケ ({ft 総(篤))

9“ Penio�hora gigantea (FR.) MASS. カミカ')タケ c支出)

10. Peniojうhora roumeguerii (BriEs.) HOEHN伺& LITSCH. ケカワタケ (;wr粉、)

11. PenioJウhora farlouJii B凹T ブスベカワタケ(新称〕

12内 Penio戸hora sim�1is (BERK. & CURT.) MASS. 干カワタケ(f戸線(篤))

13. Pe仰持ωio砂戸110ωra官dρhlルebω!oωid政es ] ACK咋はS払. & DEA肌l川川衣訂Eし オネ、 リ イ 口カワ夕ケ 〈幸ガ新了行「予称'fトJト、

14 ‘ Pellio戸ho刊はがnis BuR1' ヒラカワ宇ケ〔伊藤〈議))

15. Peniophora velutina (DC. ex FR.) CK宜 チャカワタケ(新初、〉

16. Penio�hora ludo'viciana BUR'1 コガネカワタケ(新粉、)

17. Peniojうhora burtii ROMELL ウスギヒモカワタケ(林・

18. Peníojぅho叩 pìlosa BURl アミカワタケ C:ffrf)J;)

IV. Tubulicrinis DりNK ex 耳，vBRE~司tm すメシカワ予ケ JiP， (新手伝)

iω9 、 Tubul仇i立正Cω白7η9

20. Tubulìc円ms か oþí四(jua (BO¥JRD. & GALZ.) DONK シロナメシカワ宇ケ(新初、)
21 ‘ 1、Ubulicrinís r:rassa (BURT ex PECK) HAYASHI カベカワタケ($JiWjí)

22. 1 ・'ubulicrinis vina[・ea HAYASHl ニセコブfネカワタケ($;絡)

V. Hyphodontia ERlKSS. ウスカワタケ!吟(素晴、〉

23. lIyþhodo托úa �allidula (BRES.) ER!KSS. ネンドカワ担ケ(新和、)

21. Hy戸hodo同tia alutar僘 (Iヨ!'RT) ERIKSS. ウスカワタケ(去「称〉

25. Hy戸hodontia laxa (B!JRT) HAYASHl ジロヒモカワタケ(新卒j\)

26. lIy戸hodontia sambuci (PERS.) ERIKSS シロカワタウ(新称J

VL Amphinema l{ARST. ワタゲカワタケ嵐(事T早川
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S) JL寸万台;およヴ必 1;包子・ Jβチ誌、立梅津オえて 4 1~~1の小総会{j ずる c まれにu コ:ま]f;;の羽 Jもよんを殺する滋jti!i.-jj\

r子治'.L習これは Fibricíum E.RIKSS‘隠の特徴、:ナ k {) Q 包 H;):: 然?と. ii!i iUL 平静でほ lとんどのち主Á1Hj:

才fj'P:J !t':ないし卵形でp まず!に 7手形口J 滋紛があるつアミロイ k' 之 r，立をずfずるものがあり，にの筑

Gloeocys!ùlie!lu持1 1)0百五倍111_ DONI\込 J〆どで

111.詰 主主

。 議会主:的援に潟われる糸京ゅ色・におい， )主主主己主糸!の:う士会胞子。)学!挺WiJ 匂クァン J、および後 f

クランプの1'J在 i土滋における特徴でおと'(

1Jt~}~ 15 終のうち 13 採は;夜食~r.~およびタ../.，二ン級jぉ地上で i滋伎のノりく'JL_、をえz し， 11 絞

り;完~~におけるじ l f:1:\.Fi ，'，:ペ交したの GfoeocystirJiellum {tJ(migatum 主タシュン阪.1:{fHl!仁三 λ~L ， Ó上 fιι

i吉:li!tI二で絵悼の反応援 iJ 、し> miJ~';Tj 肢はじ 11~:，初である ο

11-1.仰向branic抑制 canwsa i 立!な !i';j市上で隊長七が発育せず，む11 1忍められたかったがp 潟ま繊維

3) 発戸í'iEiE工s，./ャゲイモt:; J てY~~:ヌ mÚ"--r~;様子、:.}t)J:HL..fごくて 10 山ハ 30' (85つじでよく派手当、し p 滋 25 、、

30 0C マ好 "!:I[Hl泌氏，rrt;C!it;-r:) 0 lO 'C 以下ではた脊が:'" i)5っていか》まったく認められない。 伐採阪

糸;を 40 0C iC('f'ウ正ほとんどの (J0.(， ~t [)日以内に死滅 i ノ ， Pen卲phora ajfinis は í とに ， !1，，1e111抑制iciu抑

制lphurí持um I立 10 H í却と宇泌す，_;，" 

IV , :[&\，j:)示物

ムf~邦lPú)滋夫n(.~ljt)j~~:~がく" 日 ωr:l ヅ・ jL7- / iJこ jl~)IfJt↓訟が多 i~ � ('多く ぉ i1~;J+::.1封

双方iこ金二し/， まれにいずれか ~jJ{ ごのみ生ずる ο G!aeoþ(Jníophora aurantictca は ffLiて+11:?己分イ1:1 い Altzus

spp. のみに生ずるυnu燃は切符〉校，丸太，建設;.t;j'‘シイタ 7 ・ナメコのj47本などに tt L~ ~ itj'L>人手、佼

:J~Fずる ftí f1、みられない。 γ'ubulicrinis CrtlSSa りは勾 t~: .t ri とおわれヌぷキ'j1f! をノr-~したが，ふれ

以タ;もじっきjはすべγ- 主主てじ江村の朽をP之 [!j'才'_l
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27. Amρhi持仰w byssojどles (PERS唱 ex FR.) ERlKSS キワタゲカワタケ(林〉

VlI. Fibricill1n E説IKSS. シロカワケタ震~ (菊[税、)

28. Fibricí叫m greschikii (IkES.) ERIKSS. イトカワタケ〈析が~]\) 

29. Fibricium s部bteslaceu例 (LITSCH.) 上ÌAYASHr コイボカワタケ(折、)

:30‘ Fibricium subcurneum lﾌA Y Asm ハダイロカワタケ(新潟〕

:31. Fibric咊m laula (J AιK5.) .HAYASHl 寸ナカワタケ(祈称〉

V1IL Memlmαnicium ERIIffiS. マクカワタケ属(幸二「祢〕

32. Membranicium 月lamentosum (BERK. & CURT‘) CHRISTIANSEN キヒモカマタケく新称〉

3:3. ll，1.embra対icium sulph部門河恒例 (KARSr.) HAYASHl アワキヒモカワタケ(キ本〉

34. j干lembranicium sanguineum (FR.) ERIKSS. マスイロカワタケ(林台湾局〉

85. IVle削Ibra河tC!Ul時間artianum (BERK. & CURT 巴) H I¥.YASHl ジョカゥタケ(林・青島)

36. Membranicium vit�ola (Smw.) IhYAS削 ヒイロカワタケ(材': '"青島〉

37. Membranic咊m verぉcolor (BRES.) HAY A2m 吋ピカワタケ(交問〉

38. Me仲~branicium carnosa (Bmn) HAYASHl オオキカワタケ(杯。青島)

39. 1'v!embranÌl;、ium raveneli� (CKE咽) 11.AYASH1 ク :J ームカワタケ(伊藤(篤))

40. Membra同iciu問 jI{wído-alba (C宜E.) 日A.VASHl キンイロカワ。ケ(林<) -}1 g~î) 

41. 1V]抑止めraniciu沖j nivettm (KARST.) 1王AYASm ウスベエカワタウ (林)

42. ]I!fembran兤ium cremeum (lヨRES.) ERIKSS. 'J スキイロ /Jγ7 タケ〔伊藤C\fO)
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，4:邦援の P記niOlうhora およびモのJli縁潟閣の符!tlH!3' j ，

~J.つ iぎのとおりでおる:

京去を上の特徴および荷主ti!ll物との関係

1. 肉 Réえ的W1f tl1k

1 &Iê!jミでお活性のため，般的特徴(立比較的少ないが， Tて廷!訴にのう状{ふが35Ili しているため

る。子二憾表[主i の /Bl ま CJ色から泌をLと変化;ζEZみ，穣の向定土決定的要

議とはならないがヲ 506KOH が液iとより著しいi弘司誌の変化を治す滋認がある。この色調の変化は子災体

総織の;弱点糸が変色しておこるものでヲ泣~な綴1設の特徴であるの的糸íRを有する磁類は少ないが，数磁の

もの!とfYtEずる。磁糸東の浴衣は) 0) う状件、，の性質と合わせて

11.顕微鏡的特徴

i勾限的特徴がきわめてこかないた吟，呼!徴主14的特徴 iま Jir，;，

KA浪STぜ践の特徴となる。

ザヂ

心。

1) のう状体 ;ζ の議%fr/)存イ?によって Corticìum Jrl'l;践と[長訟にじまおりする。したがって，のう状[みの存政

与を縫認し，形態の特徴を比較M:究することはもっとも準要さである。 jt九六きさ，先端ーの膨大，キH状のまま

と11p 粒状物のよ子どLとその tf;:鯨t~:~ 隔践とクランプのú';fE ， I肢の)手さと 109c; KOH 溶液による波f!Jif性な

どが没裂な特徴となる。のう:ti(í本の撲の?器売l(，ttì土 Tubulicrinis DONK ex ¥V EI\ßSUB 隔の特徴であるつ

2) 村のう体:子実体;の組織内 iζ1主役し Benzaldehyde 試薬により fy.1JーがH{iiif.t( できる。 根棒状，滞在tL 関

淡はなく， ìrlJ泌を合0')' ， 粒状物を付着しない。 約のう体の存在[まi玄唆ーな Gloeo仲間w戸1101'a HOEHN. & 

LnSCH. 誌の特徴であり，アミ亡tγ

滋OJ特徴である。

,l) 子実体総織:子実体~i)jι物 lご対してL品糸が;誌にゆるく記YC ずる:先立i と，実質の上に説.Uこ乙配列する

らなりたち 9 子災j起はごfAミよU;)');fd五郎の般のj iζJi;j$とされる c まれに子尖溺:iI.íJ支

部の溺そ欠 rli ~ 子実!同 lま実質(刀JJこNH主:形成され》 また主才uこ子5f!千三it:[f主郊のJi'tiは移設して繭糸を認

め縫い種類が存在←する。とれらの隙糸じっ~~l'.:yl]の伯浅はる占禁な Ji~~ およひ濯の持微である。

4) 菌糸:;まとんどの符漁の子定[本;ま熔!災昔話糸からなりたつ。まれに簿I克也 jぷ狭 2 穫の鴎糸からなりたつ

種類があり 9 これは ÞYtげたωm ERIKSS. 績の特徴となる。穫にぶって潟糸の送~'ITf:í は f.\l;!)\物 lとおおわれ，

ごの粒状物ば KOH 法irt: 三 1~ ぺて {ft)~ìfする。これらの特徴(jJ去の2持徴とはなら fμ 、が) rf.(裂な未設の特徴

〉こ1.J ïfふ
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