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With the death of Dr. M.A. Donk on 2 September 1972 the mycological world has 
lost one of its great personalities. 

Born on '4 August 1908 at Situbondo, Java, of Dutch parents, Donk went to a 
secondary school at The Hague and entered t.hc University of Ut.recht in 1927. He 
received his doctor's degree on 7 July '933· 

Donk, who had become interested in fungi as a schoolboy, joined t.he Dutch 
~lycological Society in t925, was in close contact wit.h the French mycologist H. 
Bourdot, and published his first scientific paper before his twcnriet.h birthday. 

After having been a teacher from 1934 to 1940 in t.he t.hcn Dutch East Indies, 
Donk was appointed 'Yfycologist at the Herbarium of the Botanic Gardens at 
Buitenzorg, Java (now Herbarium Bogoriensc) in 1941. Japanese internment camps 
followed from 1942 to 1945, a period which was capped by further catastrophe: on 
emerging from the camp he found that his three manuscript copies of an unpublished 
mycological text-book had vanished. To recover from the shock he seriously consider­
ed dropping mycology and becoming a pteridologist. 

From ' 947 to 1955 he held the post of Head of the Herbarium Bogoriense, and 
was appointed Professor (Extraordinarius) of Botany in 1952 at the University of 
Indonesia at Bandung. 

On his return to Holland in 1956 Donk became Head of the }.1ycological Depart­
ment of the Rijksherbarium. He started by lecturing to graduate students, but on 
more than 011e occasion he refused to accept a professorship in order to devote all his 
Lime to mycology proper. His scientific output. amounts to more than 2300 pages. 

In 1954 Donk was elected Corresponding ~{ember and in t962 Full Member of 
the Royal Dutch Academy of Sciences, while from 1964 tO 1969 he was Secretary 
of t.hc Biological Section of this Society. 

From 1969 to 1970 Donk spent a year in the U.S.A. (Beltsville, Chapel Hill, 
Knoxville, cw York, Pclston, Syracuse, Tucson) as a National Science Foundation 
Visiting Professor. 

Donk bequeat.hed his personal mycological herbarium and famous card-index tO 
the Rijksherbarium, which also acquired part of his library. 

Although he became more and more interested in broad relationships rat.her 
than species, Donk had an extraordinary knowledge of many groups of fungi. In 
this he was undoubtedly helped by t.he versatility of his mind and his phenomenal 
memory. His juridical leanings and acute intellect inevitably prompted him to 
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c.xpress his opinion on nomenclatural mauers. Small wonder therefore that demands 
were made on his services from many sides : he was Secretary of the Commiucc for 
Fungi and Lichens as well as a Member of the General Commiuee of the I\omen­
clatural Section, acting in this capacity during several International Botanical 
Congresses; during the Xth I nternational Botanical Congress, Edinburgh (2gjuly­
t2 August 1963) he was Chairman of the Symposium on 'Criteria for classification 
in the Higher Basidiomycetes' ; he was President of the Third European Mycological 
Congress, Glasgow ( r-7 September rg63) ; from 1963 to 1966 he was a Member of 
the Advisory Board for Biological Sciences of the 'Netherlands Organization for the 
Advancement of Pure Research (Z.W.O.) '; in rg64 he became Chairman of the 
I nternational Commission for the European Mycological Congresses, IUBS; in the 
same year he was elected H onorary \{ember of the British Mycological Society; 
from 1966 until his death he was a Member of the Board of Trustees of the 'Centraal­
bureau voor Schimmclcultures', Baarn ; he was an Invited Participant in the 'L. R. 
Hesler Symposium' held in 1968 at Knoxville, Tennessee; in 197 1 he was Chairman 
of a Symposium on H eterobasidiomycetes at tl1e Fi rst International Mycological 
Congress, Exeter. 

Apart from the numbered publications listed below, tJ1crc arc several others, to 
which Dr. F. A. StaOeu kindly drew my auention . These were published in Taxon 
3 : 25, 68, 75· 1954; 9 : 56-57, 267 268. 196o; 12: 37- 38. 1963; 13: q8 18o. 1964. 
Finally the generic name Flagelloscypha Donk was published apud Singer in Lilloa 
22 : 312. 195 1 ["1949"]. 

Donk maintained a detailed registry of his publications. It is inconceivable that 
he should have forgotten about those in Taxon or about the book reviews published 
from time to time in Persoonia. He simply did not put them on the same level with 
those enumerated below. 

The following list of publications bears witness to the magnitude of his mycological 
work. This list is followed by a number of papers, mainly from au thors abroad, 
collected in this ~femorial Number as a lasting tribute. ' 

The publications of M. A. Dook 

Mycological (and related) publicaliotiS. 

Ig28 

1. De geslachten Cantharellus, Cralerellus en Dictyolus in Nederland. In :\fcded. Ned. 
mycol. Ver. 16- 17 : 163 183. 

1930 
2. Nederlandse Ba idiomyceten !. In cd. kruidk. Arch. 1930 : 65-84. 

1 Although a certain uniformity in the arrangement of the diverse paper$ is essential, the 
author$ have been given considerable freedom. They have also been left free in their choice 
between the usc of p., or J.tm. 
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1931 
3· Rcvisic van de Ncdcrlandsc Hcterobasidiomycetac (uitgez. Urcdinales en 

Ustilaginales) en Homobasidiomycetae-Aphyllophoraceae. Dee! I. In 
:\feded. Ned. mycol. Vcr. dHzo : 65-200. (Reprinted, together with No. 4, 
in Bibliotheca mycologica 21, 1g6g.) 

1933 
4· Revision dcr nicderlandischcn Homobasidiomycetae-Aphyllophoraceae II. 

In Meded. Ned. mycol. Ver. 22. (Reprinted, together with No. 3, in BibUo­
theca mycologica 21 , 1969.) 

1941 
5· . omina gcnerica conservanda and confusa for Basidiomycetes (Fungi). In 

Bull. bot. Cdns, Buitenz. Ill 17: 155-197· 

1948 
6. Notes on ~1alesian fungi. I. In Bull. bot. Cdns, Buitenz. III 17 : 473 -482. 
7· ='l'on-mycologiral. 

1949 
8. cw and revised nomina gencrica conservanda proposed for Basidiomycetes 

{Fungi ). In Bull. bot. Gdns, Buitenz. Ill 18: 83- 168. 
9· Cpomilra F. versus Gyroceplwlu.r Pers. (Fungi: H clvcllaccac). In Bull. bot. Gdns, 

Builenz. Ill 18 : 16g- qo. 
10 11. ~on-mycological. 
12. ~omenclatural no1es on generic names of agarics (Fungi: Agaricales). In 

Bull. bot. Cdns, 13uitcnz. Ill 18: 271 - 402. 

1950 
•3· Summary of proposals. An annotated compilation of proposed nomina gencrica 

and nomina confusa relating to Hymenomycetes (Fungi) , compiled from 
previous publicatiom (~fimeographed ) . 

1951 
14. The generic names proposed for H ymenomycetes- I. "Cyphellaceae." In 

Reinwardtia 1 : 199-220. 

1952 
15. On generic type species indicated by misapplied names. / 11 Reinwardtia 1: 

483- 486. 
16. Notes on 'r-.£alesian fungi II . On 1 he genera Auricularia, Hirneola, and La.rchia. 

In Reinwardtia 1 : 487- 500. 
17. The status of the generic name Ox;•donlia L. W. Miller ("Hydnaceac"). In 

Mycologia 44 : 262- 263. 
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1953 
18. Proposal for conservation ofCalocera (Fr.) Fr. vs. Corynoidts S . .F. Gray ().fimeo­

graphcd). 
19. Proposal for conservation of Laclmocladium Lev. and Ramaria (Fr.) Bonord. 

(Mimeographed). 

1 954 
20. Non-mycological. 
21. Notes on resupinate Hymcnomycctcs-1. On Pellicularia Cooke. In Rcin­

wardtia 2 : 425- 434. 
22. The generic names proposed for H ymenomycetes-11. Hymenolichencs. In 

Rcinwardtia 2 : 435- 440. 
23. The generic names proposed for Hymenomycetcs-UI. "Ciavariaccac." In 

Reinwardtia 2 : 441- 493. 
24. On Staude's new generic names for agarics. In Rcinward tia 2 : 495 ·498. 
25. A note on sterigmata in general. In Bothalia 6: 301 -302. 

1955 
26. The generic names proposed for Hymcnomyc~;t~;s-I V. Boletaceae. In Rcin-

wardtia 3 : 275- 313. 

1956 
27. Notes on resupinate Hymenomycetcs- I I. The tulasnelloid fungi. In Rein­

wardt.ia 3 : 363-379. 
28. The generic names proposed for Hymenomycctcs- V. "Ilydnaceae." In 

Taxon 5 : 69-80, 95- 115. 
29. The generic names proposed for Hymenomycetes- VI. Brachybasidiaceae, 

Cryptobasidiaccae, Exobasidiaceae. Jn R einwardtia 4 : 1 13- 1 r8. 
30. ·otes on resupinate Hymenomycetes- III . In Fungus 26 : 3- 24. 

1957 
31. The generic names proposed for Hymenomycetcs- VII. "Thelephoraceae." 

ln Taxon 6 : 17- 28, 68-85, to&-123. 
32. Typification and later starting-points. Jn Taxon 6: 245- 256. 
33· Notes on resupinate Hymenomycetes- JV. In Fungus 27 : 1 29. 

•958 
34· Typification of the name I lydnum (Fungi) . In Ta.'Con 7 : 96 97· 
35· The generic names proposed for Hymcnomycctcs--VIIJ. Auriculariaccac, 

Septobasidiaceae, Tremellaceae, Dacrymycetaceae. In Taxon 7: 164- 178, 
' 93- 207, 236-250. 

36. Notes on the basidium. In Blumca, Suppl. 4: g6 105. 
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37· The generic names proposed for H ymenomycetes IX. ""Meruliaceae" and 
Cantharellus s. str. In Fungus 28 : 7- 15. 

38. l otes on resupinate Hymenomycetes- V. In Fungus 28 : 16 36. 

1959 
39· :"'otcs on 'Cyphellaceae"- 1. In Persoonia I : 25 110. 

I gOO 
40. T he generic names proposed for Polyporaceae [ = The generic names proposed 

for lfymenomyeetes X] . br Pcrsoonia I : 173 302. (Reprinted in Biblio­
theca mycologica rr , 1968.) 

4 1. Nomenclature of conventional systems. In T a.xon 9 : 103- 104. 
42. On nomina anamorphosium- 1. In T axon 9 : ' 171- 174· 
43· T;·lospora nom. nov. In Ta.xon 9 : 220. 

Ig6I 
44· T he cita tion of authors of revalidated names. In Taxon xo : 66-6g. 
45· Four new families of Hymenomycetcs. In Persoonia I : 405- 407. 

1962 
46. T he generic names proposed for Polyporaccac. Addi tions and corrections 

[ = The generic names proposed for Hymenomycetcs- XIV] . In Persoonia 
2 : 201-2 10. 

47· l\otcs on the basidium- 11. In Persoonia 2 : 2 11-2 16. 
48. Notes on resupinate Hymcnomycetes-Vr. In Persoonia 2 : 217-238. 
49· T he generic names proposed for Hymcnomycetcs- XII. Deutcromycctes. In 

T a.xon n : 75-104. 
50. Confusion. In T axon II : 12o-122 . 
5 1. On Secrctan's fungus names. In T a.xon II : 1 70 1 73· 
52. The generic names proposed for Agaricaceae [ '-- The generic names proposed 

for Hymenomycetes- XI) . In Beih. Nova Hedwigia 5· 

1962 
53· O n nomina anamorphosium II. In Taxon II : 243-245. 
54 otcs on 'Cyphellaceae'- 11. In Persoonia 2 : 331- 348. 

1963 
55· The generic names proposed for Hymenomycctes- XHI. Additions and 

corrections to pan s J- JX, XII. In Ta.xon 12 : 113- 123, 153- 168. 
56. Claoiups L. T ul. (1853) not illegitima te. In T a.xon 12: 264-266. 
57· Proposals for conservation of some names of fungi- !. Monilia 'Bon.' (Deutcro­

mycctes). in Taxon 12 : 266- 27 1. 
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58. Introductory note. From '. Patouillard, Essai taxonornique sur Jes families 
et les genres des Hymenomyc~tes. Reprint-edition. 

59· Bibliographical note. From L. Quclct, Les champignons dujura et des Vosges. 
Reprint-edition (It should be noted that Dr. Donk indicated 1963 as the 
year of publication of this note. The publishers recently assured me that 1964 
as mentioned in their reprint-edition was an error]. 

6o. The riddle of the Sphinx. In Taxon 12 : 309- 314. 
61. A conspectus of the nomenclatural status of names. In Ta.xon 12 : 314 31 g. 
62. On superfluous names. In T axon 12 : 319- 329. 
63. On the status of later homonyms. In Taxon 12 : 329-332. 

1964 
64. On nomina anamorphosi um- 111. In Taxon 13: 14- •7. 
65. On some old species of Dacrymycetaceae. In Proc. K . Ned. Akad. Wet. (C) 

67: 85- 102. 
66. Nomina conservanda proposita. I. Proposals in fungi (Deuteromycctes, 

Pyrenomycetes, H ymenomycetes). In Regnum vcg. 34: 7 43· 
67. A conspectus of the families of Aphyllophorales. In Pcrsoonia 3 : •99-324. 
68. [Index to) The generic names proposed for Hymenomycetcs I IX, X li , 

Xlll. Weinheim. 

1965 
6g. The mycological publications of K. B. Boedijn. in Persoonia 3 : 325 330. 
70. Veelvoudige overeenkomsten bij Hymenomyceten. In Versl. K .. ed. Akacl. 

Wet. {Afd. Natuurk.) 74 : 24 32. 

1966 
71. A reassessment of the Cyphellaceae. In Acta bot. neerl. 15: 95- 1 o 1. 
72. Cicitmobolus Bary (Fungi, Sphaeropsidalcs). In Ta.xon 15: 149 151. 
73· Osteina, a new genus of 'Polyporaccae. lt1 Schweiz. Z. Pilzk. 44 : 83-87. 
74· Check list of European hymenomycetous Ilctcrobasidiac. In Persoonia 4 : 

145-335· 
75· Notes on European polypores - I. In Persoonia 4 : 337- 343· 

1 967 
76. otes on European polypores- 11. Notes on Pon·a. In Pcrsoonia 5 : 47- 130. 

1968 
77· On Crist ella. In Taxon 17: 277-'1.78. 
78. Report of the Committee for fungi and lichens •964-1969. In Taxon 17 : 

578-581. 
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lg6g 
79· Notes on European polypores- Ill. Notes on species with stalked fruitbody. 

In Pcrsoonia 5 : 237- 263. 
So. otcs on Canlharellus sect. Leptocanlharellus. In Pcrsoonia 5 : 265- 284. 
81. Introd uctory note. From M. J. Berkeley, Decades of fungi. Reprint-edition. 
82. Notes on European polypores lV. On some species of Ganoderma. In Proc. K . 

cd. Akad. 'v\'ct (C) 72 : 273-282. 
83. On the typification of llexagonia Pollini per Fr. In Taxon 18 : 663 666 [ = Notes 

on European polyporcs- V). 

1971 
84. Paullicorlicium curiosum, presumably an imperfect state. In Gorteria 5: 134-136. 
85. otes on European polyporcs- VI. In Proc. K. Ned. Akad. Wet. (C) 74 : 1--24. 
86. otcs on European polypores- VII. In Proc. K. :\fed. Akad. Wet. (C) 74 : 

25- 4 1· 
87. Progress in the study of the classification of the Higher Basidiomycetes. In 

Evolution in t.he Higher Basidiomycetes. An international Symposium (Ed. 
R . H . Petersen) 3--25. 

88. lvlultiple convergence in t.he polyporaceous fungi. In Evolution in t.he Higher 
Basidiomycetes. An international Symposium (Ed. R. H. Petersen) 393- 420. 

89. Xotes on European polypores- VJII . In Persoonia 6 : 201--2 18. 
go. otcs on European polypores- IX. On some species ofHymenochaetaccae. In 

Proc. K. Ked. Akad. Wet. (C) 74 : 405- 42 1. 

1972 
91. otcs on European polyporcs- X. In Proc. K. Ned. Akad. Wet. (C) 75 : 

165- 178. 
92. otcs on European polyporcs- XI. On some species of Tyromyces. In Proc. 

K. Ned. Akad. Wet. (C) 75 : 287- 304. 
93· The Heterobasidiomycctcs: a reconnaissance- !. A restricted emendation. In 

Proc. K. Ned. Akad. Wet. (C) 75 : 365- 375. 
94· The Heterohasidiomycetcs: a reconnaissance- H. Some problems connected 

with the restricted emendation. In Proc. K. Ned. Akad. Wet. {C) 75 :376-390. 

1973 
95· The I Ieterobasidiomycetes- 111 . How to recognize a Basidiomycete. In Proc. 

K. Ned. Akad. v\'ct. (C). 
g6. TheHeterobasidiomycetcs IV. In Proc. K. Ned. Akad. Wet. (C) ']6:109- 125. 
97· The Heterobasidiomycetes-V. i n Proc. K. Ned. Akad. Wet. (C) 76 :126-140. 
98. :'.1aratti's generic names for fungi. in Taxon. 
99· Racodium Pers. not a genus of Lichens. in Taxon. 

100. Notes on European polypores- XIJ. in Proc. K. Ned. Akad. Wet. (C). 
101. Check list of European polypores. 
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1974 
102. Check list of European hymenomycctous Hetcrobasidiae. Supplement and 

corrections. In Persoonia 7 {4) . 

.Non-mycological publicalio11s. 

•948 
7· Genera Filicum {The Genera of Ferns) by E. B. Copeland (Review). In 

Chronica Na turae 104: 28 1 282. 

1 949 
10. Dr. 0. Posthumus as a pteridologist. In memoriam. In Bull. bot. Gdns, Buitenz. 

I II 18 : 171- 177· 
1 1. List of Dr. 0. Posthumus' palaeontological publications. In Bull. bot. Cdns, 

Buitenz. I li 18: 1 78 1 So. 

1 954 
20. Notes on 1i alcsian fcrns- I. On the genus ummaphyllum Prcsl. In Rcinwardtia 

2 : 403-,po. 
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FURTHER OBSERVATIONS ON SPOROTRICHUM 

AND SOME SIMILAR FUNGI 

J. A. VON ARX 

Cenlraalbureau 1100r Scllimmekultures, Baam 

(With four Tc.xt-ligures) 

Sf/Orotrichum (U.umnn Wright & v. Arx, isolated from wood in Argentina, 
is described and illustrated. The relationship o~ the genus Sf/Orolriduwl 
with Ptydwgasltr is discuss<.-d, both may represent conidial states of basidio-

mycetes (Tyrom;us, Oligopoms) . 

The redescription of the genus Sporotrichum Link ex Fr. with S. aureum Link ex 
S. F. Gray as type was based on a comparison of the type pccimcn with a recently 
isolated strain ( 1icot, 1970; von Arx, 1971 ). orne more strains belonging to the 
genus and to similar taxa became available in the meantime. Among them a second 
strain of the species described as Sporotrichum dimorphosporum v. Arx was sent by Dr. 
J. Boidin (Lyon). Other strains proved to be a fu ngus known as Pt;·cl10gaster rubescens 
Brcfeld, while a further culture could not be identified with any known species. 
This will be described below. 

The genus Sporotriclwm is characterized by the for mation of basidiomycete-l ikc 
hyphae which mostly have clamp connexions on the septa and by one-celled conidia 
with a thick, strikingly pigmented wall. The COilidia arc separated from the conidio­
gcnous cell by a crosswall without constriction and have a truncate, broad base. 
They arc liberated by histolysis of the stalk cell, remnants of which often remain 
attached to tile base of the conidia. The conidia form powdery masses. 

1. Sporotrichw:n azurew:n Wright & v. Arx, spec. nov.- Fig. 1 

Hyphae progredicntes fcre tcnuitunicatac, hyalinac, 2-3 Jt crassac, fibulis amplis ("medal­
lion" ) pracditae, ramis e fibulis oriundis; rami latcrales aerii hyalini, 1.2- 2.8 f' crassi; hyphae 
conidiogenae sacpe erectae, plerumque e fibulis oriundae, saepe ramosae; conidia terminalia, 
saepe acervata, raro intercalaria, obovoidea vel pyriformia, sursum late rotundata, a cellula 
conidiogcna septa 2- 3 fL Jato scparata, hyalina vel caeruleo-incrustata, glabra vel irrcgularitcr 
verrucosa, 10 16 X 5·5 Bft. 

Coloniae in ngnro extracto cerasi addito 1.2 2 nun uno die 24 °C crescunt, velutinae, 
conidiis pulverulentis caeruleo-griscae. 

Typus CB 6og.71, isolatus e ligno, Argc1uinia, Llavallol, 27 Apr. 1971, a J. E. Wright. 

Advancing hyphae relatively Lhin-walled , hyaline, 2 3 f' wide, wi th rounded 
medallion clamp connexions (with a central space), branched at the clamps; lateral 
branches forming an aerial mycelium of hyaline, 1.2- 2.8 f' wide hyphae; conidio-
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genous hyphae often upright, mostly arising from clamp conncxions, often branched; 
conidia borne terminally, often in brushes, rarely intercalary, obovoid or pyriform, 
broadly rounded above, separated from the conidiogcnous cell by formation of a 
crosswall , 2 3 p. wide at the truncate base, hyaline or with a bluish encrustation 
of the wall, glabrous or irregularly verrucose, 1o-r6 X 5·5 8 p in size. 

The daily growth of the colonies on cherry-decoct-agar at 24 Cis 1.2- 2 mm. The 
colonies become velvety and Deep Green-Blue Gray or Medici Blue (Ridgway, pl. 
XL VIII ) owing to the powdery conidial masses. 

Type: CDS bog. 71, isolated from wood, Argentina, Llavallol, Santa Catalina, 
27 Apr. 1971 , by J. E. Wright. 

The fungus grows well only on acidic fructose-rich cherry- or prune-decoct agar. 
At the C13S also dried cultures and a part of the original specimen are preserved. 

2. PTvCIIOGASTF.R RUDF.SCENS Doud. - f'ig. 2. 

Prychogaster rubescms Boud. in.J. Bot., Paris 1: 10. 1887. - Ceriomyces rubeswzs (Boud.) 
Sacc., Syll. Fung. 6 : 387, 1888. 

Mycelwphlhorafusca Doyer in .\·fcded. phytopath. Lab. Willie Commclin Scholten 
10: 32- 1927-

Advancing hyphae 3- 411 wide, hyaline, regularly provided with round medallion 
clamp connc.'tions, branched at the clamps; lateral branches forming an aerial 
mycelium, at first Ianose and hyaline, in age funiculose or fasciculate, soon becoming 
Purple Drab or Vinaccous Drab (Ridgway, PI. XLV) owing to the powdery conidial 
masses; conidia borne terminally, laterally or intcrcalarily, mostly in branched 
chains, on branched hyphae with clamp connexions, obovoid or broadly clavate, 
with a truncate, 2- 3 p. w1de base or truncate at both ends, separated from each other 
by clamp connexions, rather thick-walled, at first hyaline, soon becoming reddish 
or rust brown, smooth or finely verrucose, 5.5-8.5 X 4-6 J.l in size. 

The daily growtlt rate on malt or cherry agar at 24 °C is 4-6 mm. The aerial 
mycelium may become dense and may form a thick, cushion-like, prosenchymatic 
mat. 
STRAINS EXAMINED: 

CBS 190.25, found in a cultu&e of Serpula lacrymans, type of MJ•celiophlhorafusca, 1925. 
CBS 259.38, isolated from mine timber, Transvaal, S. Africa, 1938. 
CBS 407.72, isolated from an unidentified fruitbody probably of a polyporc 

on wood, Bareilly, U.P., India, by J. . Kapoor, 1971. 

This fungus has been discussed in detail by Brefeld ( 1888) and by Falck & Falck 
(1937) as a wood-attacking organism in buildings. Fidalgo (1958) considered this 
fungus to be the conidial state of Polyporus guUulalus Peck - Tyrom;·ces gutlulalus 
(Peck) ).lurrill. A comparison of 2 strains (CBS 371.29 and CDS 358.33) with 
Pl)·clwgasler rubescerzs, however, revealed differences in growth rate, colour of the 
colony, and other characters, as indicated by Davidson & al. ( 1946). 

The genus Pt.yclwgasler was described by Corda ( 1838) for Prychogasler albus Corda 
= Ceriomyces albus (Corda) Sacc. ( 1888) P!.Jchogaster Juliginoides (Pcrs. ex Steudel) 
Donk ( 1972 ). It is the conidial state of Oligoporus ustilaginoides Bref. ( 1888) = Tyro-



vo:-: ARx : Oburii<Jtions 011 Sporotrichum 129 

myces pl)·clzogasltr (Ludwig) Donk ( 1 933). Both states were described and illustrated 
by Brcfdd ( 1888). 

Morphologically similar is Ptychogasler citrinus Boudicr ( 1 887) = CtriOII!)'Ces citrinus 
(Boudicr) Sacc., which was also studied by Brcfcld (1888), and of which the basiclii­
ferous state Oligo porus mmyi (Berk. & Br.) Donk ( 1971 ) was described as Polyparus 

Q 

3 4 
Figs. 1-4. Conidiogcnous cclls and conidia. - 1. Sporotrichum a.t.urtum. - 2. Ptychogtuttr 

rubtS«11S. - 3· M;·uliophthora lulta. - 4· ChryS()sporium mtrdarium. 
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remryi Bcrk. & Br. ( 1875) = Oligo porus Jarirwsus Bref. = Oligopoms citn'nus Falck & 
Falck ( 1937) = ? 0/igoporus friesii Falck & Falck (1937). 

The genus Ptychogaster Corda has been identified with Ceriom.yces Corda by Saccardo 
( 1888). According to Donk ( 1972), however, the type species Ceriom;•ces jischeri Corda 
has been based on a gal l. The genus Ptychogaster without doubt is very closely related 
to Sporotrichum. It can be distinguished especial ly by the conidia, which in Pt)'cho­
gaster are mostly formed in chains and are separated from each other by clamp 
conncxions. 

Another related fungus with la rger, non-catenulate conidia, and forming also 
basidia in pure culture on wood has been described by Falck & Falck (1937) as 
Multiporus chlamydofonnans. No material of it is preserved , but it may be identical 
with Tyronryces destructor (Schrad. ex Fr.) Bond. & Singer. 

Sporotrichum-like fungi with hyphae lacking clamp connexions should be classified 
in Chrysosporium Corda. uch a fungus is Sporotrichum thermophilum Apinis. Typical 
species of the genus Chrysosporium, however, represent conidial states of Ascomycetes, 
especially of Gymnoascaccac. The small, hyaline conidia are separated from the 
conidiogenous cell by a crosswall ; the conidia therefore arc clavate (or cylindrical 
when catenulate) and have a broad, truncate base (Fig. 4) . 

Carmichael ( 1962) accepted Chrysosporium in a wider sense comprising also fungi 
forrning conidia with a narrow, often apiculatc base, hitherto classified in the genera 
M;·celiophthora Costalllin (Costantin & Matruchot, 1894) and Enm1or1Sia Cifcrri & 
:'-.fontemartini {t959). The two genera are closely related to each other and also to 
Chrysosporium, but can be easily distinguished from the Iauer by the formation of 
'blastoconidia' with a narrow base and by the presence of thick-walled chlamy­
dospore-like cells. Myceliophthora lutea Cost. (fig. 3) is a parasite of the cultivated 
mushroom ; EmmoriSia parva (Emmons & Ashburn) Cif. & Montem. and EmmoMia 
cresceTIS Emmons & .Jellison arc parasites in the lungs of animals. 
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REMARKS ON SPECIES OF PHOMA REFERRED 

TO PEYRONELLAEA-IV 
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Planten<,itktenkundige Dienst ( P D), ll 'agmingen 

The new combination Chtiromyctlla chomatospqra (Corda) is proposed for the 
species described by Corda as Coniolhtcium chomalospornm, a name later often 
misapplied. The new combination PJwma sorghina ( ace.) is imroduced for 
the species discussed in a former paper under the misapplied name Phoma 

Jllumarnm Ell. & Tracy. 

Questions of synonymy and misapplications arc the greatest obstacles to the revision 
of the taxonomy of PMma-like fungi. In this fourtl1 article on 'Peyronellaea' (compare 
Bocrema & al., 1965, rg68, •97•) certajn misapplicd names and additional synonyms 
arc discussed. 

PHOMA OLOMERATA (Corda) Wollenw. & l Iochapf. 

MrsroP.:O.Ili'ICATIO~s: Coniothtcium chomatosporum Corda not sensu Corda: Tryon apud Jarvis 
in Qd agric. J. 18 : 26g-27 r. 1922.- Ptyronellaea chomatospora (Corda not sensu Corda) Goid. 
in Atli Accad. uaz. l.incci Rc. Vlll 1: 455· 1946 (as 'cromalospora', not validly published). 

Coniothtcium swbrum McAip. not sensu McAip. : Wiltshire apud Mason in Mycol. Pap. 2 

(2) : r- 14. ' 933· - Peyrontllata swbra (McAip. not sensu McAlp.) Goid. in Atti Accad. naz. 
Lincei Rc. VTJl 1 : 455· 1946 (not validly published). 

DrACNOSTIC CIIARAcrERJSTrcs rN VITRO: described in Pcrsoonia 4 : 53-54. 1965. 

In our first paper on dictyochlarnydospore-producing species of Phoma (Bocrema 
& al., r 965) it was pointed out that Goidflnich ( 1946) had incorrectly interpreted 
Coniothecium chomalosfJorrun Corda and Coniothecium scabnmr M'cAip. as members of 
·Peyronellaca'. Further study of the literature has confirmed this. 

In various parts of the world Coniolhtcium clromatosporum was formerly regarded as 
a serious pathogen of apple (1\rgcntina: Fernandez Valicla & al., 1954; Australia: 
Osborn & Samuel, 1922; Ceylon: Park, 1941; Denmark: Gram & al., 1927; England: 
Ma.ssee, ' 9 '5• Pethybridgc, rg26, Wormald, 1929, 1930, Moore, 1931; India: 
Khcswalla, 1936, Dey & Singh, 1939, Singh, 1942, 1943, Padwick, 1945; New 
Zealand: Cunningham, 1925; Rhodesia: Hopkins, t937; South Africa: Anonymous, 
1921, 1922) and, in milder form, also of pear (Argentina: Fernandez Valicla & al, 
1954; Australia: Osborn & Samuel, 1922;) and plum (India: Khcswalla, 1936; 
Padwick, 1945). The fungus was said to cause symptoms of scab, canker and blister 
on twigs and stems (' rough scab', 'apple bark can ker', ' apple branch blister', 'apple 
blackstem'), often resulting in the death of the trees. Cracking, russeting, spotting 
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and rot of apple fruits were also ascribed to this fungus. All these disease symptoms 
are now considered to be non-parasitic in origin (Wormald 1934, 1935; "Yfoore & al., 
1939 ; Moore & Bennett, 1952; Mathur, 1968) ; they are caused by rootstock and 
soil conditions (e.g. by soils deficient in water and potash). 

Coniolhecium chomawsporum is now known to be a very common dematiaceous hypho­
myccte, widespread, and occurring on dead bark and wood of trees. The original 
description and figures of C. chomawsporum (Corda, 1837) on dead wood of pine 
demonstrate that it is conspecific with the type species of Chtirorll)·cella Hahn., Ch. 
speiroidea (Hohn.) H ohn. ( 1910), described from dead wood of conifers and at 
present known as Ch. microscopica (P. Karst.) H ughes ( 1958). Since the specific 
epithet chomawsporum antedates all other names of this species (sec Hughes, 1958) we 
propose the following recombination: Cheiromycella chomatospora (Corda) 
Boerema, Dorenb. & v. Kest., comb. nou. (basionym, Coniothecium chomalosporum 
Corda, Icon. Fung. 1: 2, pl. 1 fig. 22. 1837). The characteristic fea tures of the fungus 
in vivo have recently been illustrated by Ellis ( 1971: 325). For its characters in 
culture see Dey & Singh (1939). 

In Australia a d ictyochlamydospore-producing Plroma species was erroneously 
identified as Coniolhecium chomawsporum (T ryon apud J arvis, 1922). Based on this 
misidentification Goid~nich appears to have proposed the recombination Peyro­
tztllaea chomawspora, but without validly publishing it. From the studies of T ogliani 
( 1952), Foschi ( 1956), Porreyc ( 1961), and "Yfa thur ( ag68) it is known that the 
ubiquitous Phomaglomeratavcry often occurs in association with the disease symptom:, 
of apple mentioned above. It would therefore seem plausible to assume that Tryon's 
dictyochlarnydosporc-producing Phoma species is referable to P. glomga/(). 

1 n South Africa van der Bijl ( tgt6) also obtained a dictyochlamydospore-producing 
Phoma species from apple twigs with disease symptoms ascribed to Coniollrecium clwma­
losporum. The cultural and morphological characters of van der Bijl's fungus agree 
completely with those of Phoma pomorum (sec below), incidentally a species also found 
by Yfathur ( ag68 and personal communication) in association with the above mention­
ed d isease. 

Coniotlrecium scabrum has been described as the causal organism of a certain type 
of injury of the skin of Citrus fruits, called 'black scurf' (Australia : McAlpine, 1 899; 
Samuel, 1925; S. Africa: Puuerill, 1923). It is now known that the relevant faint 
scabbing or russeting of the skin is due to thrips or other injury while the fruit is 
developing and subsequently to the growth of secondary fungi which emphasize 
and discolor the injured a reas (Fawcett , 1936: 56•, 572). 

The original description and figures of Coniolltecium scabrum YfcA1p. ( 1 8gg) do not 
differ essentially from the characteristics of tl1c widespread Clztiromycella clwmawspora 
( = Coniolhtcium chomawsporum); according to Fawcett I.e. this may also be found in 
association witl1 tl1c 'black scurf' of Citrus. In our opinion therefore it seems quite 
possible that Coniothtcium scabrum is conspccific with Clreiromycella chomawspora. 

In a paper by Mason ( 1933) Wiltshire misapplied the name Coniothecium scabrum 
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to a dictyochlamydosporc-producing species of Phoma isolated from orange fru it. 
On this misidentifica tion Goidanich based the combination Peyronelltua scabra, but 
this was not validly published. Close examjnation of the figures in ~~fason's paper 
convinced us that it is beyond doubt that Wiltshire's fungus perta ins to Phoma 
glomerata. The study of Pupillo (1952) has proved that P. glomerata occurs on Citrus 
frui ts (sec Bocrcma & al. , 1965: 59) . 

PnOMA POMORUM Thiim. 

MISlDENTTI'ICATIONS: Ascochyta gossypii H. Syd. not sensu H .. yd.; Chippendale in Trans. 
Br. mycol. Soc. 14 : 201- 214. 1929. 

Omiothtcium chomalosporum Corda not sensu Corda; Bijl in Rep. S. Afr. Ass. Advmt Sd. 1915 
(13\b annua.l meedng) : 649 657. 1916. 

Phoma mali Schulzer & Sacc. not sensu Schulzer & ace.; Bijl in Rep. S. Afr. Ass. Advmt 
Sci. 1915 (13th annual meeting) : 649-657. 1916. 
DtACNOSTJC CHARACTERS IN VITRO : described in Pcrsoonia 4 : 6o. 1965 under the synonym 
Phoma prunitola (Opiz) Wollenw. & Hochapf. 

Ascochyta gossypii \Voronich. ( = A. gossypii H. Syd.) is the causal organjsm of the 
'wet weather blight' of colton (leaf spot and stem canker) . In our first paper in this 
series (Bocrema & al., 1 965) it was pointed out that isolates of this species do not 
produce dic tyoehlamydospores like those described and illustrated by Chippendale 
( 1929) . Further studies showed that the 'wet weather blight'-fungus deviates com­
pletely from the fungus described by Chippendale, not only in cultural (see Thomp­
son, 1950) but also in morphological characters. Cruppcndale had based his studies 
on a single tube culture (" having alread y been opened") made from a diseased 
colton plant he had received from orth Carolina, U.S.A. Inoculation of the fungus 
on cotton plants was stated to be " uniformly unsuccessful ," whereas the true A. 
gossypii is known to he strongly pathogenic to cotton (compare Holliday & Puni­
thalingam, 1970). The true A . goss;-pii is characterized by, among other things, 
relatively large pycnidiosporcs, 8-12 ;t (mostly 1 o-1 2 p ) long and 2.5-4 It broad. 
Chippendale's fungus produced much smaller spores : 5· 7 x 3 p. These spore dimen­
sions as well as the d el cription and figures of pycnidia, chla mydosporcs and dicty­
ochlamydospores ("hypocysts") given by Cruppcndale fully agree with those of 
Plutma J)()m()rum. Furthermore the growth characteristics on various media of Chip­
pendale's fungus proved to be in accordance with those of P. pomorum on the same 
media. In our experience plurivorous weakly parasitic species of Plwma arc ofien 
confused with the specialized parasites among the species of Phoma. Phoma pomorum, 
a ubiquitous weak parasite, is a case in point [compare Maas, 1965: t 16; confusion 
between P. pomorum (syn. Peyronelltua nicotitu Leduc) and the foot rot fungus of flax: 
Phoma exigua var. linicola (Naoum. & Vass.) ~aas (syn. Ascochyta linicola Naoum. & 
Vass.)). Another ubiquitous weak or wound parasite is Plloma exigua Dcsm. (Bocrema 
& H Oweler, 1967). I n our opinion some of the supposed " Ascochyta gossypii"-isolates 
made in North Carolina by Crossan ( 1 958) are likewise different from the true A. 
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gossypii and arc very probably referable to this Phoma exigua Dcsm. (compare Bocrcma, 
'972) . 

Another species which has also been confused wi th Phoma pomorum is Chtirom;•cella 
chomaJospora ( = Coniothecium chomatosporum), discussed above under P. glomerata. This 
is apparent from a study by van dcr Bijl ( 1916) in South Africa. Van dcr Bijl gave de­
scriptions and illustra tions of"Clmiothecium c/zomal(}sporium Corda, isolated from diseased 
apple twigs, where the fungus produces a blister disease," that agree completely 
with those of P. pomorum. Apart from Phoma-pycnidia the cultures showed "intercalary 
chlarnydosporcs," "Altmtaria-like spores" and " packets of Coniothecium-sporcs," which 
areintcrmediate stages between chlamydosporcs and dictyochlamydospores. Vander 
Bijl (I.e.) stated tha t the pycnidia, ·'judging by the spore characters, evidently belong 
tO Phoma mali Schulz. & Sacc." This name was obviously adopted from a paper by 
Massee ( rgrs), who believed that Coniothecium is a stage in the life cycle of Diaporthe 
ambigua 1itschke (= D. eres Nitschke, fide Wchcmycr , 1933). At that time this pycnid­
ial state was known as Phoma mali Schulzer & Sacc. The latter i a typical Plzomopsi.s 
and was accordingly named Phomopsj; mali (Schulzer & Sacc.) Died., a later homo­
nym and synonym of Plzomopsis mali Roberts (see Bocrema & Verhoeven, 1973) . The 
pycnidia described and illustrated by van der Bij l (I.e. ) are true Phoma-pycnidia with 
undifferentiated sporogenous cells, corresponding completely with those of P. pomorum 
lncidcntally Mathur ( 1968 andpersonal communicat ion) a lso isolated P.pomorum 
[ = P. prunicola (Opiz) v\'ollenw. & H ochapf.] from apple branch blister in Iraq 
(appel black stem). 

PHOMi\ JOLYi\Ni\ Pirozynski & Morgan-Jones 

Aoom0:-11\L SV!':OI'YM : Phomo jolyi Morelet in Bull. oc. Sci. nat. Arch~ol. Toulon Var 177 : 

9· •g68. 
Oti\CNOSTIC CJ II\RI\CTERS IN VITRO: described in Pcrsoonia 4 : 63. 1965 under the synonym 

P/zoma musae (Joly) Bocrcma & al. 

Almost simultaneously with Pirozynski & ~{organ-Jones' publication of Phoma 
jolyana M orelet proposed the' new name Plzoma jolyi to replace Phoma musae (Joly) 
Boercma & at. (non Phoma musae Sace. ). The binomial Phoma jolyana dates from 25 
J une tg68, whereas Plzomajolyi was published in July 1968 (personal communicaLion 
Dr. Morclct). 

PhoDla sorghina (Saec.) Bocrema, Dorenb. & v. Kest., comb. nov. 

Phyl/oslicla sorghina ace. in Michclia r (2) : 140, 1878 (basionym). 
Phyllorticla souhari Speg. in Rcv1a Fac. Agron. niv. naz. La Plaia 2 : 239· r8g6. 
PhonUl insidioso Tassi in Boll. R. Orto bot. Siena 1 : 8. r8g8. 
Phy/loslicla stlariae Ferr. in Malpighia r6 : 18. 1902. 
Phy /loslicla g/umarum-sorghi P. Hcnn. in Annis lllus. r. Congo beige SCr. 410, Bot. V 2 : 

101. '907· 
Ph£1/osticta glumamm-selariae P. Hcnn. in Annl! Mus. 2. Congo beige SCr. 4to, Bot. V 2 : 

101. '907· 
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Ph;·llostictaphariSpcg. in An. Mw. nac. Hist. nat. n. Aires Ill 13 { ~o) : 337· 1910 (pre­
print; vol. dated •9 ••). 

PhJilosticta pnricil/ariac Speg. in An. Mw. nac. Hist. nat. B. Aires ~6 : 129. 1914 {prcprint; 
vol. dated 1915). 

Phyllosticta hawaiinr.sU Caum in Hawaii Plrs' Rec. ~o ; 278. 1919. 
l'l'!tSAI'PI.ICATION: Plloma glwnarum Ellis & Tracy not sensu Ellis & Trncy: Boerema, Doren­

hosch &. van Kcstcren in Persoonia 6 : 174- 176. 1971. 
0tAONOSTIC CIIARACTERS IN VITRO: described in Persoonia 5: 203. 1968 under the synonym 

Phoma indinmnsi.J (Dcshpande & Mantri) Boercma & al. 

This is a ubiquitous species in tropical and subtropical regions. ll may occur 
on all kinds of plants and other substrata (Boercma & al., 1968 under the synonym 
Plwma i1tdwne11Sis), but more particularly the fungus appears to be a common weak 
parasite of Cramineae. It is not only well known from rice ( Ory~a saliva) (Bocrema & 
al., t971 under the misapplied name ' Phoma glumarum' ) but it also attacks such 
important gramineous crops as sorghum (Sorghum vulgare), with its varieties (e.g. 
'Brown durra', 'Sudan grass', 'Sweet sorghum'}, sugar cane (Saccharum o.flicinarum) 
and wheat (Triticum ae.rtivum). In phytopathological Literature on these crops the fun­
gus is usually treated under the names Phoma insidiosa Tassi (e.g. Koch & Rumbold, 
192 1; Rumbold & Tisdale, 192 1a,b; Saceas, 1954; Nema & al., •97 '; Punithalingam 
& H olliday, 1972) and Phyllosticla sorghina Sacc. (e.g. Bourne, 1934; Sprague •941 , 
t950 and Anonymous, 196o). Two isolates from sorghum (nn 139349 and IMI 
14o622 under the name Phoma insidiosa), one isolate from sugar cane (CBS 288.35 = 
ATCC 12 1 15 under the name Ph,yllosticta sorghina, isol. made by Bourne, 1934) and 
two isola tes from wheat obtained from Prof. K. C. Ncma, J. N. Agricultural Univer­
sity, Jabalpur, India (see Nema & al., 1971) and Dr. W. F. 0 . ).{arasas, Plant 
Protection Research Institute, Pretoria, S. Africa, showed the typical cultural 
characters we described earlier (Bocrema & al., 1968, under the synonym Phoma 
indianellSis). The cultural characters described by Koch & Rumbold (I.e. ) for Plwma 
in.sidiosa and by Bourne (I.e. ) for Ph;•llosticta sorghina also accord with our observations 
of the fungus in vitro. 

Saccardo's Phyllosticta sorghina antedates Phoma illSidiosa T assi; further it turned 
out that so far it is the oldest known valid name for this typical dictyochlamydospore­
producing Phoma-spccics. Consequently it has been transferred to the genus Plwma. 

The other synonyms listed above arc adopted from the comparative cultural and 
morphological studies by Bourne (I.e.) and Sprague ( 1941 ). They can be added to 
the synonyms discussed in our previous papers (Bocrema & al., 1968, •97 1}, viz. 
Phoma glumicola Spcg. = Phyllosticta glumicola (Speg.) Ha ra, Phyllosticta glumarum 
Sacc. = Phyllosticla ory~ina Padw., Phoma depressilheca Bub., Phoma chartae Verona, 
Peyronelltua irulianetuis Dcshpande & 'Mantri = Phoma indiar1ensis (Deshpande & 
).{amri) Boerema & al. 

Apart from rice, sorghum, sugar cane and wheat various other gramineous hosts 
are mentioned in literature (generally under Phylloslicla sorghina), e.g.: common 
reed (Phragmites communis), 'J ohnson grass' (Sorghum hakpmse), maize (.('ea mays), 
millet (Pennisetum l)•phoides), and species of Eragroslis, Chloris, Panicum, Pharus, Setaria, 

2 
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Rhynchelytium and Triclwlaena (Anonymous, 196o; Boughey, 1946, Bourne, I.e.; 
Koch & Rumbold, I.e. and Sprague, 1941, 1950, 1958, 1960, 1962). The disease 
symptoms on these gramineous hosts a re generally similar: infection of the seeds 
('glume blotch', -blight') and spots on leaves and stems (compare Bocrema & al., 
197 1, Nema & al., 1971 and Punithalingam & Holliday, 197!:!) . 

The binomial Phoma glumarum as used in our previous paper (Bocrema & al., 1971 ) 
for this fungus is not correct. Plwma glumarom had been described by Ellis & Tracy 
(apud Ell. & Ev., 1888: 1!23) but as we were under the impression that the original 
material was no longer in existence we chose another collection as neotype (Boerema 
& a!., 1971 ) . This is the specimen "on glumes of Oryza satioa, Ocean Springs, Missis­
sippi, Sept. 188g," identified by S. M . Tracy himself and preserved at BKL. There 
is no doubt that this materia l and the fungus we described represent the same species 
but the choice of a neotype was superfluous. Dr. C. T. Rogerson kindly informed 
us (letter of January 1972) that the Ellis herbarium (N Y) contained " two packets 
bearing the holotype data exactly as publi hed: Phoma glumarom Ell. & Tracy, on 
Living glumcs of Ory~a satioa, Starkville, Miss., O ct. 1888, Tracy No. 122."Unfor­
tunately this material docs not conform with the collect ion in BKL; it represents a 
species of Coniothyrium. Hence the binomia l used in our paper (I.e.) is a misappli­
cation. 
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PODOSCYPHA INVOLUTA (KLOTZSCH) IMAZ. EST UNE ESPECE 

COMPOSITE (BASIDIOMYCETES, PODOSCYPHACEAE) 
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Loboratoire de M;·cologie associl au C.N.R.S. 
Urtir:ersiti Claude Berntud (l-J'On 1 ) , Villeurbanne, France 

(Avec 2 tableaux et 2 figures) 

En Afrique intcrtropicale trois cspeccs au moins, ' intcrstcriles entre elles, 
sont r:ourammcn t con fondues so us le nom de P. inuoluta: P. inuoluta (KlotzSCh 
apud Fr.) l mazeki, P. otspillonto ( lkrk.) nov. comb. ct P. gi/le.sii nov. sp. 

PodosC)plta inuolu/a est un representant quclque peu atypique du grand genre 
tropical Podoscyp!ta Pat. Sa place pourrait aussi bien etre parmi les Cymatoderma 
cystidics du sous-genre Cladoderris (cf. Boidin, 1966: 100; Berthel & Boidin, 1966: 
4 1 en bas) mais it n'en posscde pas l'ornementation hym~niale, vcincs ou (ct) 
verrucs. 

Si commc il est d'usage pour lcs champignons tropicaux asscz apparcnts et a 
conservation facile en herbier, de nombreuses recoltes ont ete denommees differem­
ment de 1832 a 1925, l'etude plus attentive des exsiccata j ointe a l'emploi des 
caractercs microscopiques a reduit peu a peu le nombre de «bonnes espcces>>. C'est 
ainsi que se basant sur lc port, Ia presence de cystidcs et Ia petitcsse des spores 
nous donnions en 196o, to synonymes et que R eid dans sa belle monographic 
recente ( 1965: 183) en cite 13. 

On serait tcntc de dire que Ia microscopic a conduit a regroupcr sur t ou 2 noms 
ce que des etudes physionomiques superficielles avaicnt disperse sous de nom­
breuscs denominations spccifiques. 

Remarquons toutefois que dans les mises au point citces ci-dessus, et ou sont 
proposees les divcrses synonymies, les auteurs signalent Ia diversitc d'aspccl des 
rccoltes : <<Podoscyplul irtvolula is one of the most variable of all stipitate stereoid fungi )) 
ccrit Reid ( 1965: 189). 

On est en droit de se demander si !'on n'est pas tombc d 'un cxcl!s dans l'autre. 
Nous n'cntrevoyons que deux moyens d'aborder le probleme: effcctuer dans son 
ere tr~ large de repartition a l' interieur d u triangle Afrique-Philippines Australie 
de nombreu cs recoltcs et les decrire a ussi exactement que possible sur lc frais aux 
divers stades du dcveloppcment. Ceei n'a pu ctre esquisse qu'cn Afrique par l'un 
des auteurs (st':jours en R epublique Cemrafricaine en 1965 et 1967), mais de for t 
precieuscs collaborations lui ont ete apportees par 'Yfadame A. David (sejour au 
Gabon en 1970) et par ~vf. G. Gilles (au Gabon de 1968 a 1972, en Cote d'lvoire 
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depuis 1972). lsoler des cul tures monospermesdediverses rccoltes et Jes confronter 
dans des tests systcmatiques, ce fut le travail du second a uteur (P.L.). 

L'aspect des carpophores a leur arrivce, les notes des recolteurs et sunout lcs 
resultats des confrontations amenent a Ia conclusion que trois especcs au mains 
du <<complexe involuta» coexistent en Afrique intertropicale. Cctte cert itude acquise, 
il est par contre bcaucoup plus delicat de rapporter lcs divers synonymes, ml!me 
apres Ctude des types, a ('une des 3 cspeces et de choisir pour chacune d'ellcs (es 
noms prioritaires en accord avec les rcglcs de nomenclature. 

P oooscvPHA INVOLUTA (Klotzsch a pud Fr.) Imazcki, se11su stricto 

Steramt inoolutum KJ. apud Fr. , Epicr. 546. 1838. - PodoJcyplw irwoluta (KJ. apud Fr.) lmazcki 
in Bull. Govt Forest Exp. Stn ~eguro 57: 98. 1952. 

Sterrompulchtllum. ace. & lkrl. in Revue mycol. n : 203. 188g (TYPE, PAD!). 
Stertunrlwllandii Lloyd, Mycol. Writ. 4 (Syn. Stip. Stcr.) : 30, fig. 549· 1913 (TYPE, BPL!). 
Stcrtum proximum Lloyd, :..1ycol. Writ. 4 (Syn. Stip. Ster.) : 40. ' 9 ' 3 (TYPE, BPI !). 
Stmum bresadoltanum Lloyd, Mycol. Writ. 4 ( yn. tip. Stcr.) : 41. 1913 (TYI'E, BPl!). 
? Stmumnigroba.sum Lloyd, ?.fycol. Writ. 7: 1339, pl. 325 fig. 3112. 1925 (TYPE, BPI !). 

Tres gencralemcnt pctaloide, exceptionnellement subinfundibuliforme ou vrai-
ment en entonnoir complet, atteignant 8 em de hauteur. Sur un disque mycclicn 
apJ?liquc, stipe gcnc:alement court et aplati, peu differcncic cote stc~ilc, micux 
delim1te cote hymcmcn par un tomentum formant bourrclet transgress1f sur l'hy­
mc•lium. 

Sur lc frais Ia face supcricure tomcntcusc un pcu zonce, un peu strigueusc sous 
Ia Ioupe dans Ia moitic agee, presque blanche a Ia marge, creme pale (2,5 Y 9,25/4)• 
passe a chamois pale (2,5 Y g/8) ou isabelle (7.5 YR 7{4), alutacc clair ( 10 YR 8,5/4 
a 8/6) Ct pcut a ttcindrc chamois ( I 0 YR 7/8) ou me me, vers lc Stipe, isabelle oerc 
(7,5 YR 7/8). Le stipe lui ml!mc est chamois ( 10 YR 7/6 et 7/8) et peut s'assombrir 
jusque chocolat (5 YR 3,5/5). L'hymcnium blanc ou blanchatre a Ia marge dcvient 
vitc ocrc pale ( ro YR 8/6). rsabclle ocrc (7,5 YR 718), fauvc dore (7,5 YR 8{10 cl 
7{10) ct sur lcs plus grands specimens attcint, pr~ du stipc, bai (2,5 YR 4/8). 

Apres quelques a nnces d 'hcrbier, l'hymcnium des petits specimens pcut rester 
I?ii lc vers le stipe: rose saumon tcrnc (5 YR 8/4) ou aueindre «vinaceous fawm> R. 
{2,5 YR 7/6 a 6/4), mais ccLLx qui dcpassent 2,5 em de rayon ont des teintes bcaucoup 
plus soutenues, isabelle ocrc (7,5 YR 7/8) fauvc dore (7,5 YR 7/ •o), fauvc (5 YR 
6/8) ou mcme bai clair (vers 2,5 YR 5/6) ct aucignant chatain ( 10 R 4/4)· La face 
sterile, va de meme de couleurs pales sur les petits specimens, depuis alutacc clair 
( 10 YR 8/4), isabelle ocrc (7.5 YR 7/8) a ombre (5 YR 4/4) sur lcs plus grands. 

La microscopic a etc bien prcciscc (Boidin, 196o; Reid, 1965) ct il est inutile d 'y 
rcvenir. Ellc n'est d 'ailleurs pas diffcrcntc chez P. vtSpillonea (cf. plus loi n) confondu 
jusqu'ici avec P. irwoluta. ' 

R a ppelons simplcmcnt que sur unc crofHc pcu diffcrencicc et faiblcmcnt tcintcc 
sur lcs coupes tres minces, naissent des poils longs jusqu' a 300-350 11 a paroi cpaissc 
mcmc a l'extrcmite; lc contexte, dimitiquc, est conslituc d'hyphcs squclcttiqucs a 

I Ccs notations rcnvoicnt aux Codes de Ia Munsell Color Company, Baltimore, C.S.i\., 
notamment ·oil Color Charts de 1954; Ia lcttrc R. renvoic au Color tandards and Color 
nomenclature de Ridgway, Washington, 1912. 
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lumen etroit ~ subnul (dans KOH 3 %) et d'hyphes generatrices bouclees; que 
J'hymtnium forme d'hyphcs grclcs ct serrces terminces par des basides petites et 
ctroites est parcouru par de nombrcuscs ct longues glococystides au contcnu homo­
gene, el pcut montrcr a lOllS niveaux des cystides fusiformcs a paroi epaisse, hyalines, 
un peu mcrustees surtout lorsque leur sommet emerge. Spore 2, 75- 3 x 2-2,2 J' 
(sur sporces). 

R.tcoLTES EXAMINEES. - LY 6035, tronc abauu dans une plantation de cafe, Bouba­
kiti (RCA) 27 Sept. 1967; LV 6074, La Mabokc (RCA) lcr Oct. 1967; LY 6503, 
\llakoku (Gabon) Juil. 1970, leg. A. David; LY 3952, Bangassou (R CA) Juil. 1961 
et LY 4300, id. 1\lai 1962, leg. Cantournet; LY 6914, forct du Banco, Abidjan (Cote 
d' l voire), tcr Juil. 1972, leg. G. Gi lles. On pcut ajouter Eala (Zaire) Juin 1923, leg. 
Goossens-Fontana 224 (BR) ; De WiLLe 10990, forct ombrophile, a lt. Boom, Abyalou, 
Pare National Albert, 20 Aoi'lt 1954 (BR) ; J. Louis 15] 1 1, xylophage dans Ia liticrc, 
25 km NE Yambao (Zaire), alt. 470m, 22 Juin 1939 (BR). 

Fig. 1. PodiJJcyplw inuoluta, L Y 6o74, culture. - a. Hyphes differenciees du mycelium jcunc 
a 1 em de Ia marge. - b. du mycelium superficiel age de 6 semaines. 

II faut encore citcr les types de l'espccc ct des synonym cs figurant plus haut: 
Stereum involulum Ins. Y[auritius no. 4, Telfair ; Stnewn pui&hellum Sacc.& Bcrlese, I. de 
Principe (Afrique occid.) ; St.mum hollandii Lloyd, Cross River Exp. overland to 
Okuni, Old Calabar (Nigeria), 21 Mars 1900, leg.J. H . Holland 40; St.ereum proximum 
Lloyd, (Samoa), leg. C. G. Lloyd 1904- 1905. 

I LLVSTRATIONS. - a) couleurs: Boidin 1961 , Flore iconographique des champignons 
du Congo fase. 10, pl. 34, fig. 6 a (it faut ajouter les lettres suivantes ~ Ia figure : a, 
pour aquarcllc; b, pour le specimen figure recto et verso en bas; d. pour les specimens 
recto et verso au-dessus; c, pour les spores). 

II est possible que les aquarclles de Comer s'y rapponent (in Reid, 1965: pl. t 
fig. 3, 4, specimens de Malaisie) . 

b) microscopiques: Boidin ( 196o: fig. 45) . 

Podoscypha vespiUonea (Berk.) nov. comb. 

Stmum VtJf!illlmtwn Bcrk. in J. Linn. Soc. (Bot. ) 16 : 44· 1877 (b;uionyme; TYPE, K!). 
Stmum maculatum Beeli in Bull. Soc. r. Bo1. Bclg. 58 : 2o8. 1925 (TYPE, BRI). 
? Sttrtum prolificans Berk. in J. Linn. Soc. (Bot.) r6: 41. 1877 (TYPE, K!). 
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Sessile, A nettement stipite, ftabelliforme parfois soude par les bords a infundibuli­
forme. Chez les stipites, sur un disque mycCJ ien s'cl~vc un stipe plus ou moins 
individualisc, aplati et court ou plus differencic, d 'abord a section circulairc, haut 
jusqu'A 7 mm mais s'aplatissant pour faire passage progressif a Ia face sterile mate, 
vcloutce, un peu strigueuse sous Ia Ioupe, zonee par alternance de zones claires, 
ocre pale ( to YR 8/6) et de zones sombres, brun havane (7,5 YR 7/4} a ombre 
olivace (5 YR 4/3). Marge cnti~rc pli.Je; hymenium sublisse, pale, puis chaume 
(5 Y 8/4), chamois clair (2,5 Y 8/6, j a une de Naples R. ) miel argillacc (7/6}, fon~nt 
davantage encore vers le pied, ou par Me/us, brun havane (7,5 YR 4/4) et meme 
ombre (5 YR 3,5/4) comme le stipe. Sur de plus vieux specimens, l'hymenium qui 
vers Ia marge est encore a.Jutace chamois (2,5 Y 8/s }, argillacc miel (7/6), passe 
ensuite a ocre pale ( 10 YR 8/8}, a chamois ( to YR 7/8, 7/6 et mcme 6/6, 6,5/4) 
puis se ~che de brun rouge tres fonce. 

En herbier, Ia face sterile pale a Ia marge (creme a lutace 2,5 Y 8/4 a alutace 
clair 10 YR 8,5/6) , encore zonee, Und a brunir (brun ombre de 5 YR 4,5/4, jusqu'a 
3,5/2,5) par ~onesou laches a dioeloppemml radial, Ia zona tion s'estompant peu a peu a 
partir du pied. L'hymenium plus ou mois pruineux a, de Ia marge au pted, l'echelle 
des teintes suivames: creme alutaee (2,5 Y 8/4) , alutace ( •o YR 8/6), chamois 
(7/6}, ou oerace pale (7.5 YR 8/6), ocre isabelle (7.5 YR 7/8) a cancllc (6/6}, 
passant enfin soiL par plage soiL vers lc Stipe a bai (2,5 YR 4/4) el a chatain (3/4)· 

L'aspect de Ia face sterile est lc principal caract ~re distinctif; mcmc sur d'asscz 
petits cxemplaires lc brunissement par taches ou plages est souvent deja sensible et 
contrastc avec lc tomentum plus ou moins clair ou fonce scion l'age mais toujours 
beaucoup plus unicolore de P. involuta. Sur specimens ages, tres developpes et 
colores Ia distinction est moins aisee. 

Meme microscopic que P. involuta. Les variations qui peuvcnt etrc notees entre 
rcpresentants d 'une meme esp~ce et qu i portent surtout sur lc port (stipitc a sub­
resupine) l'epaisseur, Ia richesse en cystides ou glococystides sont tclles qu'aucun 
caracthe microscopiquc mcme quantitatif ne peul ctrc retenu pour les differencier. 
Rcmarquons ccpendant que les hyphes squclettiques de P. vespillonea semblent 
atteindre un diamctre un pcu moins large et que les basidiospores apparaissem 
aussi un pcu plus etroites, mais ccs differences som si faiblcs qu'ellcs ne sont pas 
sensiblcs dans les mcsures fai,tes en scrie. 

On peut seulement souligner- mais ceci est dircctement lie aux differences 
d 'aspect des deux especes que le contexte et Ia base de l'hymcnium nc gardent 
pas avec l'agc Ia blanchcur des sections de P. involuta : lc contexte sc tcinte de paillc, 
et peut montrer de chaque cote un liseret brun (base de l'hymcnium, et croute) . Au 
microscope cela sc traduit par un brunissement (coupe dans KOH phloxine) moderc 
du contexte el notamment des parois des hyphes squclettiqucs, de Ia croilte et des 
parois des poi ls qui pcuvent ctre neucmcnt brunis; de mcmc lcs cystides lcs plus 
profondes sont souvent brunatres. 

R~COLTES EXJ\MlNEES. La description sur le frais a ete donnee d'apres LY 5429, sur 
bois en partie enfoui, forct de Lolomo (RCA} 15 1\fai 1965 ; LY 5557, sur tronc 
pourri , La :\1laboke (RCA) 25 :Vlai 1965; et LY 6733, sur branche morte de Baphia 
sp., forc t de La Mondah, Libreville (Gabon) 31 J anv. 1972, leg. G. Gilles 82, tous 
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trois imcrfcrtiles. Pour l'allure des specimens d 'herbier nous avons tenu compte de 
LY 6501, Makoku (Gabon) .Juil. 1970, leg. A. David, lui aussi interfertile. 

Citons en outre comme recolte de notre herbier sc rapportant a cc Podoscypha: 
L Y 31 o8, route de Douala a Edea, km 16 (Cameroun) 3 Aout 1958, leg. P. l3cnhet 
236; LY 311 3, bois mort pres dejapoma (Cameroun), 15 i\lai 1958, leg. P. Bcrthct 
211 ; LY 311 5, route de Douala a Edea, km 32 (Cameroun) 29 Sept. 1958, leg. P. 
Bcrthet 26o; LY 3569, bois des Singes pres Douala (Cameroun) ' 7 Ao(tt 1959, leg. 
P. Berthet 316; LY 4129, Bangassou (RCA) Juil. 1961 leg. Cantournet; LY 4301, id. 
Yfai 1962; LY 557 ' • sur PetaTsia qfricana, M'Bale (RCA), 28 Mai 1965; LY 6o26, 
sur tronc couche, route de M 'Bale (RCA) 25 Sept. 1967 ; L Y 651 1, Makoku (Gabon) 
Juil. 1970, leg. A. David; LY 6533, id. A. David ; LY 6854, forct du Banco, Abidjan 
(Cote d' Ivoire), 11 Juin 1972, leg. G. Gilles 40; LY 6g1g, id. 8 Juil. 1972, leg. G. 
Gilles 106; ainsi que LY 3095, Aningcjc, Calabar Province (Nigeria), 27 Juin 1953, 
leg. R . Harries, det. D . Reid comme St. involutum. Pour Ia repartition geographiquc 
certaine, on peut ajoutcr les types de St. oespi/loneum Bcrk., Challenger Exp. {Aru 
Islands, Oceanic) 22 Sept. 1874, ct de St. maculaJum Becli, en groupe sur arbre mort 
en foret inondee, Eala (Zaire) Juin 1923, leg. :VL Coossens-Fontana 227 (BR). 

l t.LUSTRATIONS.- Coulcur: Bcrthct & Boidin, 1966: pl. IV fig. 1 ct 2. 

Podoscypha gilles ii, twv. sp.- Fig. 2. 

pecics affini.ol P. involulot ct P. uespillontoe; diffcrt dissimilis propter colorcs non splcndidos; 
superficies superior brunnca prnctcr margincm; hymcnium p rimum album, fit alutaccum 
dcindc brunncum. Insignia microscopica simillima, tamcn hyphae skclctalcs servant lumen 
satis ta tum ct pilis fac ici stcrilis est brunncsccns paries. Lignicola, in Africa crcscit. 

Attache P.ar un point, flabclliforme a subinfundibuliforme a marge souvent 
lebec, sesstle ou a tres court slipe aplati. Face sterile blanchatrc a Ia marge, 
gris rosatre (5 YR 8/1-2) sur 0,5 a I mm, puis veloutc tomenteux, obscurement zone 
car de tcinte asscz unifonne, brun tabac, ombrc (5 YR 4/5, 5/4, ou fawn R. ), plus 
sombre au pied, chocolat (5 YR 3/3). Hymenium sublissc blanchatre sur le jeune, 
beige rosatre (7.5 YR 7/2 a 6/2) puis bistre pale (5/2), il peut ensuitc brunir (5 YR 
5/4, fawn R. , a 3/4 pres du stipc). 

En herbier, l'hymenium vade blanc pruineux a ecru (10 YR 8/3), puis alutacc 
(8/4), bei~e (7/3), brun fuliginelL'c (7,5 YR 5/2), atteignant parfois brun grisatre 
pruineux {5 YR 5/I a benzo brown R.). La face sterile, tres caractcri tique, etroi te­
mcm zonec dans lcs bruns, tabac, ombre (5 YR 5/3, 4/3), avec quelques I ignes plus 
sombres, tres eontrastantes avec le liseret clair sur 0,5 2 mm a Ia marge (vers ecru 
10 YR 8/3, 8/3,5), s'estompant peu a peu avec le temps. 

Sur unc coupe fhpnlnium est hyalin landis que Ia croute est bru11e et porte des poils 
sombres. Le contexte pcut aussi sc tcintcr l(;gcrcmcnt. 

On retrouve ici encore les caracthes microscopiques de P. involuta. Notons toute­
fois que si lcs spores (2,5 ·3 x 2- 2,2 fl ), basidcs, eystides et gloeocystides sent celles 
des 2 espcces prcccdentes, lcs hyphes squclettiques larges de 3-4,8 1-l• ont presque 
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toujours gardc un lumen assez large (par exemple 1 l-' pour une hyphc de 3 f.t) 
memc apres 30 minutes d'observalion dans Ia potasse (KOH 3 %). 

Les poils de Ia face sterile ont toujou rs une paroi jaune a brunalre sous le micros­
cope, un lumen net; les parois bien qu'epaisses s'am.incissent generalement vers le 
sommet. 

RtcoLTES EXAMil\'tES.- LY6 6g8, forct de Ia Mondah, km. 17, pres Libreville 
(Gabon) 20 Nov. 1971, leg. G. Gilles, Type; LV 6827, sur petit bois mort en forcl 
humide, Foret du Banco pres Abidjan (Cote d ' lvoire), 21 ":-.ifai 1972, leg. G. Gilles 
13; LV 6go6, idem, 2gjuin 1972, leg. C. Gilles 8s; LV 6920, idem, 8juil. 1972, 
leg. C. Gilles 110. 

II semble possible de rattacher a ceue espcce une autre rccolte non cultivee: 
LY 3096, on dead trunk of Terminalia ioorensis (Sierra Leone), 2 Avril 1954,leg. F. C. 
Deighton "M 5665 (l'un des 2 specimens est ncuement infundibuliforme). 

Quelques aut res recoltes de Podoscypha africains de ce groupe n'ont pu etre placees 
parmi ces 3 especes. 

Ce sont par cxemple: LV 5285, sur tronc de Croton aubrevillei, Ia ":\(aboke(RCA}, 
30 Avril 1965; LY 31 14, Douala (Cameroun), ' 5 Oct. 1958, leg. P. Berthet 265; 

Fig. 2. Podoscyplw gil/uii, A a D, LY 6g2o ( x 500). A. Poils bruns. B. 1 Jyphes squelet-
ljques. - C. C loeocystidcs. - D. Cystides. - E. Spores du type LV 6698 (X 1000). 

citons encore L Y 5373, sur bois, Ia 1\!aboke (RCA) 1 o mai 1965, dont nous possi:dons 
cependant une culture polysperrne qui confrontee en phenomc'!ne de Buller a P. 
inooluta 6503 et 6035. a P. vespillonea 5429 et 6so I, et a P. gillesii 66g8, a toujours 
donne des resultalS negatifs. 

Dlscusslo:o~.-Macroscopiquement ce champignon se differencie bien de P. inooluta 
et P. vespillonea par ('absence de coulcurs vivcs allant du jaunc au bai. Par ses couleurs 
brunes de Ia face sterile et blanche de l'hymenium jeune et de Ia marge, it evoque 
parfois certains specimens de Laxitatum du complexe bicolor, mais Ia mollcsse des 
carpophores de ces dernicrs, leur hymenium qui reste blanc laitcux permettent sur le 
terrain unc diflcrcnciation aisee. 

P. gillesii se rapproche indiscutablement de P. moselei (Berk.) Reid, ma.is les deux 
rcmarqucs de Reid, qui le compare avec raison a P. involuta sorll que P. moselei 
«have rather long, slender, erect supes . .. especially when growing on the lower 
portions of stout sticks» ct que «surface tomentum of P. nwselei is much less evident 
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than in the vasr majority of collections of P. involula . .. P. moselei appears pulverulenr 
to the naked eye)). 

Le type de P. gillesii, et les recoltes que nous croyons devoir lui rapporter, sont 
presque toutes scssiles et avec un tomentum plus grassier en tous cas plus visible 
que cclui de P. involuta. Identifier les recoltcs africaincs a P. moselei risque de crecr 
d' inutiles confusions. II faudra attcndrc de nouvelles cueillettes fraiches de cc cham­
pignon, connu par lint: ·eulc rccolte des Phil ippines, et attendre de meme le rc ultat 
de tests d ' interfertilites.! 

La repartition gc!ographique de ces 3 especes nc peut etre a cejour qu'esquissce, et 
encore pour unc panic de !'Afrique seulement. 

P. involula est certain en Afrique: de I' ftc Maurice, de I ' Jle de Principe et pour les 
recoltes en notre possession du Gabon, du Zaire, de ~epublique Centrafricaine,de 

igcria Ct de Ia Cote d' l voirc,c'est a dire de tOllS les etats ou des recherches Ont 
etc effectuees par nous ou en liaison avec nous depuis 1958, a !'exception du Came­
roun. 

P. vespillonea s'est montre plus abondant dans ees memes erats, nous l'avions scul 
rccoltc lors de notre sejour en RCA de U ai-Juin 1965, comme P. Bcrthct au 
Cameroun en 1958- 59· 

Tous detLx om done, a notre connaissancc, une repartition similaire le second 
appa1-aissant plus frequent. 

P. gilksii, beaucoup plus rare, semble-t-il, n'est a citer aujourd'hui avec certitude 
que du Gabon ct de Cote d ' [voire; nous y rapportons une recoltc plus ancicnnc 
du Sierra Leone. Ni nos recolles de 1965 et 67 en RCA, ni Ia collection des specimens 
congolais accumules dans l'herbicr de Bruxcllcs ne comportcnt de Podoscy,plta gillesii. 
L'aire de repartition de ces demiers semble done a ce jour moins meridionale: 
absence au Zaire mais ccla restc bien sur a prouvcr. 

Etude des Myceliums 

Sous le nom de P. involuta, nous avons decrit en 1966Ies caraeteres culruraux et de 
polaritc du L Y 5429, qui est en fait P. vespillorua. Comme pour les carpophores, les 
caracteres microscopiques sont de faible utilitc pour Ia distinction des 3 especes, 
par contre les couleurs des myceliums jeunes sont caractcristiques: cf. Tableau I. 

P. tNVOt.LrrA (L Y 6035, L Y 6074, L Y 6503) 

Croissat1ce: extrcmemem lente (R. atte int au maximum 45 mm a 6 semaines). 
Aspect: marge blanche peu rcguliere, appliquee ou submergee sur quelques mm, 

puis mycelium aerien uniformement feutrc, colore, d es Ia I ere semained 'ocre pale 

t Le specimen type de P. mostlti ne nous ayant pas ete communique, nous :woos eu recours 
a l'amabilitt! de D. A. REID qui nous ecrit au sujet de L Y 6827 (in liu. 7 "Nov. 72) «I do not 
think it can be referred toP. mosdti. which has rather different appearance, especially as when 
stipitate the slipcs are relatively long and gracile>•. 
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TABLEAU I 

Prlncipaux caracteres dis tinctils 

P. inuo/uta P. oupiiJQnw P. gilUsii 

Hymenium couleurs vives, j aune jaune chamois clair blanc puis beige rose 
devient orange, fauve puis bruni!sant puis brunissnnt 
puis bai. jarnais de tcintes viva 

Face sterile alutace clair a ombre tend a brunir par brun tabac avec 
vers le pied tAches marge pAle 

Chair pale, croute jaun:h re pale puis sc teinte croOte brune por-
avec !'Age not am- tant des poils a paroi 
mcnt les hyphes de suite teintec 
sq uelct tiq uc:s, les 
cystides profondes 

Culture j cunc orangcc jaunc soufrc blanche 

Croissance cxtrememcnt lcntc lente trb lentc 

Microscopic des Clements rcnflbs a non non 
cultures paroi tres epaissc 

non non hypes formant 
puzzle 

-

( I 0 YR 8/7 a 8/8) ; a 6 semaincs, le mycelium a(:rien toujours blanc a Ia marge, sc 
teinte sur quelques mm d'alutace (2,5 Y 8/4), puis d'ocre ( to YR 8/ to), ensuite il 
fonnc unc peau tres coriacc, orange (7,5 YR 7/ t4), avec plages plus rouges (2,5 YR 
7/ 10, attcignant 2,5 YR 6/ t6). 

Microscopie: ne d ifferc de cellc de P. vespillonea (cf. Doidin, tg66b) que par Ia pre­
sence d '(:Jemcnts irreguJicrs, renflcs, pa rfois ramifies, a paroi trCs (:paissc de I a 3 J.l 
(cf. fig. 1 ) . 

Nous resumcrons les caractcres culturaux scion lc code de Nobles, •965 modi fie 
(cf. Boidin, 1966 a). 

Codt : 2-3c- 8 - •3-•5 - 32 - 3G-38 - 47-54 - 58 - 6t. 

P. VESPtLLON'EA (LY 5429, LY 6501 , LY 6511, LY 6733) 

Croissame: lcntc (Ia culture rcmplit Ia boitc a Ia 5c scmainc). 
Aspect: marge appliquee ; le mycelium aerien est parfois localcment aranceux, 

cachant mal lc milieu, mais lc plus sou vent cotonncux dense, subfcutrc, de surface 
irrcgulicrc, grumcleuse dans lap artie agee. Lejeune mycelium acrien, blanc, se teintc 
rapidemcnt de jaune pa le (7,5 Y 9,25/2 a 9,25/4). Apparaissent ensuite de grandes 
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pi ages subfeutrtes creme (5 Y 8,5/4) avec quelques petites touches plus vives,chamois 
pale (2,5 Y 9,25/4 a g/8), dans Ia partie agee. Vers Ia bouture, il aueint parfois ocre 
pale ( 10 YR 8/8), ou isabelle saumon {7,5 YR 7,5/4). 

Code: 2 - 3c - 8 - 15 -32-36-38-45-54-60-61. 

P. OILLESII (L Y 6698 - 6906 - 6920) 

Croissance: trcs lente (rayon entre 45 et go mm en 6 semaines). 
Arpecl: marge rcgulihe, courtement appliquee, puis mycelium duveteux, peu 

clevc, blanc pur devenant rapidement feutrc, dense, de surface irregulieremcnt clevee, 
toujours blanc pur. A 6 semaines, une culture sur 3 presente quelques petites plages 
saumon tres pale (5 YR 7/3). Ceue teinte apparait dans toutes les cultures plus 
gees, laissees a Ia lumicre du jour. 

Microscopie: ne diffcre de celle de P. vespillonea que par Ia presence d'unc croute 
blanche formee d 'hyphes a paroi tres cpaisse, fortemcnt imbriquees et soudees 
comme dans un puzzle. 

Po/ariU: La tetrapolaritc de P. gillesii a etc determince a partir de LV 66gB. 
Al Bl: I - 2 - 5 
AI B2: 6- 9 
A2 B2 : 7 - 10 
At B.: 3-4 - 8 

Des fausscs boucles et des crochets en serie sont observes dans quelques confron­
tations A 1 B1 x At B1 et A 1B1 x At B2 

Code: 2 - 3c - 8 - t1 - 15 32 - 36 - 38 - 47 54 - 60 - 6 1. 

loterfertilites 

Des cultures ont etc obtenues a partir d'un certain nombre de rccoltes. Les resultats 
des croiscments sont consign& dans le tableau 11. 

Dans cc tableau lcs signes + ou - indiqucnt un resultat obtenu sur un nombrc 
de confrontations aiJant de 6 a 12 pour chaque type de croiscment. Lcs croiscments 
Ont ete effcctues entre haplontes sauf pour L y 651 I et L y 6o74· Pour ces rccoltes, 
ne disposant que d'une culture polysperme, nous avons fait appcl au phenomene 
de Buller {cf. Tableau II ). La parfaite coherence des resultats prouve une fois encore 
lc grand interet pratique de ces confrontations et souligne !'apport capital que lcs 
cultures mono- et polyspcrmes foumissent au systematicien modeme. 

Resume 

At least three intersterile species have usually been confused in intertropical 
Africa under the name of P. involuta: P. inooll1ta (K.lotzsch apud. Fr.) lmazeki, P. 
uespillonea (Berk.) nov. comb. and P. gillesii nov. sp. 
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TAIILEAU Jl 
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DEFINITION AND TYPIFICATION OF THE GENUS 

LYCOPERDON TOURN. PER PERS. (GASTEROMYCETES) 

Dipar/ement de Botanique de l' Uniuerriti de Liege, Belgium 

An account of the history of the variations in delimitation of the genus 
Lycopudon is presented and the L)•pi!ication of the genus is discussed. 1t is 
pointed out that in application of art. 43 of the Code of nomenclature no 
Myxomycete has been validly published as L)'a!furdon between 1 753 

and 18o1. 

The genus L)coperdon was inltoduced by Tournefort ( I 700 : s63) and the name 
was used during the eighteenth century to refer to the more or less globo e fungi 
with a pulverulent content.This concept allowed the inclusion of most Gasteromy­
cetcs and also of ).fyxomycetes, Pyrenomycetes, Tuberales, Elaphomycetales, Ure­
dinalcs as one may for example find by Linnaeus ( 1753 : 1 183-1 185). As long as the 
genus is considered to belong to the Casteromycctes its valid publication is to be 
found in Persoon's Synopsis Fungorum (•So• : 140). Persoon's diagnosis is rather 
elliptic: " Peridium caulcsccns, apicc de mum ruptum, vcrrucis squamulosis, aut 
spinulosis ob itum. (Pulois semimnlis oiridis)" However the enumeration of included 
species (L. giganleum, L. booista, L. praltnse, L. utrifonne, L. mammaejorme, L. exeipuli­
jonnt, L. perlatum, L. candidum, L. tcllinatum, L. umbrinum, L. quercirwm, L. pyrijormt, L. 
gossypinum) shows a concept of the genus somewhat wider than the one in current 
usc but very natural, including only Ga~teromycctes that are still retained in the 
same family Lycoperdaceae. 

Some radically conservat ive authors still used the genus L;·coptrdon in a very 
wide sense during the first quarter of the nineteenth century. Some of them like 
Poi ret ( t8o8) even recombined in J_,coperdon species described by Persoon in Sclero­
derma or Gea.strum. For example Poirer ( 1808 : 588) combined Scleroderma spadiceum 
Schacff. trans Pers. in the genus Lycoperdon with the unfortunate consequence that it 
turned l.ycoptrdtm spadiceum Pcrs. ( •Bog : 20) into a later homonym. So this classica l 
name must be replaced by the contemporary but little used L. lioidw11 Pers. ( •Bog: 18). 

\'\lith the Friesian era however Persoon's concept of the genus was definitively 
admitted and a tendency appeared even to resltict it further. Rostkovius ( 1839) 
was the first to emend l~·coperdon by excluding species whose opening is irregular 
and not through a pore. This conception was generally accepted after the paper of 
').~[organ ( 1890), who brought in common usc Fries's ( 1849 : 442) little noticed genus 
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Calvatia. This genus is to be conserved against Langermannia of Rostkovius (StaRcu & 
al., 1972 : 254); though the type species arc widely different, the genus Langermannia 
is frequently used by authors subdividing Calvatia (cf. Kreisel, 1962). 

Quclct ( 1 873) abandoned previous genera l~coperdon and Bovi.sta and created 
instead Utraria and Clobaria, two fully superfluous names that would have had no 
consequences had not Clobaria been adopted by Schroeter ( 188g) and Fisher ( agoo) 
in an emended sense to refer to species with a poorly developed subgleba but without 
the Bovi.rta type capillit.ium. The e..xclusion of those species from Lycoperdon was taken 
up again by Kreisel ( 1964, rg67) who treated them as the subgenus Clobaria of 
Bovi.rta. The name Clobaria cannot be used at the generic rank for either is it attributed 
to Quclet and illegitimate because it is uperfiuous (Art. 63) or it is attributed to 
Schroeter and then illegitimate because it is homonymous (Art. 64). However as a 
subgenus of Bovi.rta it can certainly be used but its paterni ty muM then be given to 
Kreisel (Art. 72, note) . 

Lloyd ( agoG) made an attempt to exclude from I ; ·coperdon all species with pedi­
cellate spores, but he was never followed. 

The latest emendation of Lycoperdon comes from 1 he exclusion of species devoid 
of capi llitium witll the creation of the genera Vascellt1m by Smarda ( 1958) and 
Morganella by Kreisel & Dring ( 1967). 

The actual concept of the genus can be considered tl1c one developed by Kreisel 
in his study of Lycoperdaccae culminating in his monograph of Bovi.rla of 1967. 
According to that concept Lycoperdon should conta in species witlr an cndoperidium 
opening by a pore, having a subgleba with large cells, a pscudocolumella and a 
capillitium, tlle latter not of the Bovi.rta type. So defined tlre genus is fairly homo­
geneous and, with the exception of a few species like L. rimulalum Peck, whose capil­
litium docs not exactly lit the usual type, easy to separate from neighbouring ta.xa. 
However as 'Malencton (1969) already noted, by transferring the borderline between 
I-.Jcoperdon and Bovista this conception makes the genus Bovisla less homogeneous. 
Personally I also consider tlrat the subgleba character used to separate Bovista from 
Lycoperdon is of little taxonomic weight. Similarly the character of breaking up of 
the cndopcridium, diagnostic' of Calvalia, does not appear to me a good one in 
a natural classificat.ion. I believe that an analysis of Lycopcrdaccae based on 
various characters and taking into account the world flora would lead us to signif­
icant remodelling of our generic concept. It is probable then that we would have 
to follow Smith ( rg68) and usc again larger genera. For the present, however, I 
consider t11at Kreisel's conceptions of genera offer tlte best possible framework for 
studying Lycoperdaccae and 1 think that only after all those genera arc adequately 
monographed can their limits be discussed again. 

Typification of the genus 

Lycoperdon perlatum Pers. per Pcrs. is currently conJ>idcred the type of the genus 
Lycoperdo11. This tradition seems to go back to Cunningham (1942) or in some way 
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to Clements & Shear ( 1931 ) who cite the devalidated synonym L. gemmalum Batsch. 
This typification should be accepted following Art. 8 (first choice of a lccLOtypc), 

Recommendation 7 B (preservation of current use) and Guide for the determinat ion 
of types § 4 C (respect of segregations). 

A possible reason to oppose the designation of L. perlatum as type is to admit 
that since the genus Lycoperdon included "Myxomycetes for eighteenth century 
authors, it was validly published by Linnacus in 1 753 since this is the starting point 
for the nomenclature of ~f yxomycetes (Art. 13) and so that it must be typified 
according to Linnacus' conceptions. 

This hypothesis is self destructive. Linnacus' diagnosis published in the Genera 
Plantarum, ed. 5: 493· 1754 (cf. Art. 13, Note •) runs as follows: 

1o82. Lycoperdon. •Toumif. 33 1. Mich. 97· Vail/. B.P. XVI: 4- 10. Bouista Dill. L;·coptrdoidu 
Mich. 98. L;v:opndastrum Mich. 99· Gtasltr Mich. tOO. Carpobolus Mich 101. 

Furtgll.'l subrotundw, Scminibw farinaccus impalpabilibus repletu3, ab apicc dehi3ccns. 

This is of course vague but the reference to Tournefort is explicit and is only 
made to Plate 33 1 which only represents Gasteromycetes. Genera cited as synonyms 
arc also Gastcromycetes. As a matter of fact it seems that to pre-linnean authors, 
L;ocoper®n is the scientific name for puff-balls and that Myxomycetes, mainly L;·cogala 
epidendrum, arc only accessori ly added. Linnaeus was probably the first to enlarge 
considerably the genus with his section " Parasitica in farinarn fatisccntia." It does 
not appear he in tented to treat this section as essential for the definition of the genus. 
Fries summarises well this situation ( 1829 : 28) : "Genus Lycoperdon (h.e. Crepitus 
Lupi Patrum) constituit Tournefort, optimc limitavit \oficheli dein latissime fiuctuans, 
praescnte angusto, nimis fcre angusto, constrixit Pcrsoon." 

If the genus L;·coperdon of Linnaeus is to be typified it seems that following already 
mentioned principles (Rcc. 7 B, Guide for the determination of types) as well 
as according to the attention one should obviously give to the concepts ofTournefort 
and other authors to whom Linnaeus refers, the type must be L. bouista L. This 
species practically encompasses the whole family Lycoperdaccac. Consequently 
the genus Lycoperdon is a genus of Casteromycctes and cannot have been validly 
published before Persoon. 

An apparently unnoticed consequence of this is that Myxomycetes published in 
the genus Lycoperdon between 1753 and 18o1 arc not validly published (Art. 43) . 
I leave it to specialists of Myxomycetes to work out the nomenclatural consequences 
of this which affect at least some twenty names listed in Martin & Alexopoulos 
(rg6g). 
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PORIA ELONGATA OVERH. IN POLAND 

S. DoMANSKl 

, lcadtrT!)' of Agriculture, Krak6w, Poland 

(\\'ith six Text-figures) 

A descriplion is given of Porta clon!(ala based on fruit bodies found in Poland. 
The new combination Ptrtnniporia tlongata is proposed for this species and its 

relationships arc extensively disc\lsscd. 

Until reccnlly the saprobic polyporaccous fungus Poria elongala Ovcrh. was known 
only from the United States ('Michigan, New York, a nd Pennsylvania), where it 
occurs on wood of angiosperms, causing a white rot (Lowe, 1966: t 21 ) . 

In Poland a number of fruitbodies were found on a fallen log of Fagus silvalica, 
covering a rather extensive surface of the wood, which showed symptoms of white rot. 

The present paper deals with the results of my studies on this fungus carried out 
mainly with the view to establish its possible relationships. For this purpose the 
following material was examined: -

PoLANo : Carpathian ~fountains, distr. strzyki Dolne, Zatwarnica, on Fagus 
silvatica, Aug. 1965, . Domanski (H~fiPC 4820). 

USA: ·ew York, White Lake ncar Jamesville, on Acer (?), 27 Sept. 195•, J. L. Lowe 
(SYRF 5208). 

The description given below was drawn up from the Polish material; microscopic 
observations, measurements, and drawings were made from sections mounted in 
Melzer's reagent. 

Fruitbody annual, effused, a t first more or less circular, 2- 3 em in d iameter, 
o.2-o.3 em thick, white with shallow tubes, subsequently confluent with adjoining 
fruitbodics to form large, flat-pulvinate, resupinate patches up to 30 em in diameter 
and up to 0.5- 1 em thick, soft-fibrous, firml y attached to the substratum, white, 
with fimbriate-fibrous, o.r-o.3 em wide, sterile, white margin. When dry and old 
the colour of the fruitbody turns cream or wood-colour or somewhat )'CIIowisb­
brown, the margin often a brownish-red, soft leathery, up to several em wide, 
sterile. Context thin, up to o.r-o.3 em thick, white, soft-fibrou , becoming wood­
colour and somewhat tough with age and when dry, taste mild. Tubes of the same 
colour and consistency as the context, t-layered, 0.2 o. 7 em long, the dissepiments 
thin, with entire edges, finally becoming fimbriate. Pores small, rather regular, 
circular to angular, 3- 4(-5) per mm. Hypha! system trimilic. Generative hyphae 
hyaline, thin- to somewhat thick-walled, nodose-septa te, branched , 3- 5 I' in dia­
meter, sparse, comparatively most numerous in the marginal area. Skeletal hyphae 
slightly to rather thick-walled (with thin-walled apical portions in the edge of the 
disscp1ments), of equal diameter or gradually tapering towards the base or, often 
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figs. 1- 5. Poria e[Qngata Overh. - 1. Generative hypha. - 2. Skeletal hyphae from disscp­
piment. - 3· . kele1al hyphae fairly numerous in the context. - 4· Binding hyphae from 
conlc.'<l. - 5· porC3. (Figs 1 4, X 8oo; Fig. s, X 1600.) 
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mainly in the context, irregularly and repeatedly contracted, 1.5-5 f in diameter, 
rarely branched, often flexuous, non-septate or rarely septate, wtthout clamps, 
acyanophilous, dcxtrinoid in the subhymenium, slightly amyloid both in the dissc­
piments and the context, quickly dissolved in KOH solution. Skeletal hyphae making 
up the bulk of both the context and the dissepiments, interwoven in the former, 
predominantly parallel in the Iauer. Binding hyphae scarce, relatively more numer­
ous in the context, slightly thick-walled to thick-walled, non-septate, strongly 
twisted and intricately branched, 1-3 fl. in diameter. Hymenium composed of cystidia 
and basidia. Cystidia not numerous, usually variable, slightly projecting or mostly 
immersed, thin-walled, subulate to clavate, sometimes with a bulbous base, 15-17.5 
X 5-71:'· Basidia broadly clavate, IQ-12(-15) X 6-8 f• with 4 sterigmata. Spores 

ellipsoid to broadly ellipsoid, sometimes as if indisunctly truncate at one end , 
4-5.5 X 3- 3.5 f', thin-walled, rarely with thickened cell-walls which arc hyaline, 
smooth, cyanoph ilous, slightly dextrinoid, inamyloid. 

r n trying to determine whether the present species is related to one of the 'natura l' 
groups of polyporaceous fungi thus far known, I paid auemion to four elements 
generally considered to be an index of the rank of evolution or of the relat ionship 
of polypores, at least of those associated with rot in wood: (i) the type of rot since 
this may indicate the rate of physiological evolution in a wood-rouer ( oblcs, 1958: 
888; 1965: 11 03) ; (ii) the shape of the fruitbody since this shows the rate of the 
external evolution in this important organ (Kreisel, 1967) ; (iii) the hypha! con­
struction which tO a high degree determines the characteristics of context and disse­
piment trama; and lina.lly (iv) the composition of the hymenium a nd the features 
of its clements. 

Considering the data enumerated above, the possible relationships of P. elongata 
have to be looked for among the polypores, which (i) cause white rot in wood, 
showing them to be physiologically more advanced, (ii) produce resupinate fruit­
bodies, and (iii ) have a trimitic hypha! system consisting of hyaline hyphae, with 
nodose-septate generative hyphae. Thus far only eight species of polypores are 
known to answer this set of characters, seven of which are 'resupinate' and one 
'effused-reflexed' with tendency to form resupinate portions. These are: -

I. Pachykytospora tuberculnsa (DC. ex. Fr.) Kotl. & Pouz., Poria alabanuu (Bcrk. 
& Cooke) Cooke, and Poria papyracea (Schw.) Cooke. The first is the type species of 
the natural monotypic genus Paeh;•kytospora K otl. & Pouz.; the other two species, 
although probably related to this genus, a re as yet retained in the artificial genus 
Poria Pcrs. ex S. F. Gray. All three species differ sharply from P. elongata in thei r 
peculiar spores which arc characterized by oblong-cylindric shape, large dimen­
sions (7 17fl long) and, often, t.he possession of echinulae. 'Moreover, as pointed 
out. by Kotlaba & Pouzar ( 1963: 27), the walls of the spores of P. tuberculosa arc not 
only cyanophilous, but also double and of a specific structure. 

I I. Leptotrimitu.s semipileatu.s (Peck) Pouzar, the type species of the monot ypic 
genus Leptolrimitu.s Pouzar, is the fourth species to be discussed. Its fru itbody is 
effuso-rcflcxed, more rarely resupinate, and its context is trimitic. Notwithstanding 
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Fig. 6. Poria tlonga/a Overt.. - Disscpimcm in vcrlical scc1ion, from Polish collection 
(X 8oo). 
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this, the species was recently transferred by Donk ( 1971 : 39) to lncruslo/JQria Domanski, 
a genus of resupinate species with dimitic context. The arguments for this transfer 
were found in a set of characters that connect L. semipileatus with bu:ruslQf>oria, such 
as the composition of the hymenium, the very small, allantoid spores which are 
neither cyanophilous nor dextrinoid, the incrusted hyphal ends a t the edge of the 
dissepirnents (an important feature by which the species can be distinguished from 
P. ewnga/4), and the cultural behaviour of the mycelium. T hese characters have 
so much weight that 1 am inclined to agree with Donk's point of view in regarding, 
in this case, the trimitic hypha! structure of/,. semifJileatus as a feature of infrageneric 
importance. 1t is necessary, however, to emphasize the structural difference between 
the hypha! systems within the genus lncruslQ/JOna Domanski em. Donk ( 197 t: 37) by 
introducing the following two subgenera:-

!. Subgenus /ncrusloporia, comprising such 'resupinate' pccies with dimitic 
context like / . sttllae {Pilat ex Pila t) Domanski , / . tschulymica (Pil at) Domanski, /. 
suhincamala {Peck) Domanski, and / . alulacea {Lowe) R eid. 

2. Subgenus Leptotrim.itus (Pouzar) Domanski, comb. nov. {basionym, Lepto­
lrimilus Pouzar ;,, Ceska 'Yfykol. 20 : t75· tg66) with the 'effused-reftexed' species 
1. semipi/(ala {Peck) Donk whose context is trimitic. 

II I. Of the a rtificial genus Poria the two species P. linearis ~furrill and P. cineras­
uns (Bres.) Sacc. & Syd. require a discussion. 

Poria /ill(aris I find difficult to regard as clo ely related to P. e/Qngata because the 
former has oblong-cyl indric spores and a hypha! system, in which the binding 
hyphae arc abundant and t.he skeletals more sparsely reprcsent.cd. 

On the other hand Poria cinerasuriS seems to be more closely related to P. e/Qngala 
even in spite of its spores being narrow, allantoid, and neither cyanophilous nor 
dcxtrinoid. It is not only tl1at tltc two species, P. cinerascens and P. elongata, do not 
differ in the strucLUre and number of skeletal hyphae in context and dissepiment 
trama, but. more in particular do they resemble each other in having in common 
skeletals that dissolve quickly in a KOH solution. In most. specimens of P. cinerascens, 
moreover, e.g. those from the Bialowicza virgin forest in Poland, the walls of these 
skeletals are sl ightly amyloid like tltose in P. t/Qngata. Their amyloidity, however, is 
hard to sec in individual skeleta ls and best observed where these hyphae form 
compact masses, e.g. in longitudinal sections of dissepimcnts. 

IV. PerennifJOna medulla-panis (Jacq. ex Fr.) Donk is the type species of the nat.ural 
genus PercrmiJx;ria ?-. rurrill. The generic name has recently been reintroduced by 
Donk {1967: 74) to replace Poria Pcrs. ex S. F. Gray. Jn order to avoid funher 
ta.xonomic complications, Donk rightly suggested ( t g6o: 269 and 1967: 5 1) that 
t.he name Poria, although a valid name for a natural group of polypores, be retained 
for the artificial (residual) genus, in which a large number {more than one hundred) 
of miscellaneous species of resupi1tate polypores must find a place as long as their 
natural classification is being elaborated. 

In this genus PmrmifJOria Uonk also included P. subacida (Peck) Donk, a species to 
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which Poria el.ongata shows great affinity. This is apparent above all from the compo­
sition of the hymcnium and certain features of its c lements: (i) the spores are broadly 
ellipsoid, sometimes slightly truncate, especially in the Polish material, fairly thick­
walled, and cyanophilous as well as dcxtrinoid; (ii) the cystidia are small, thin­
walled, subulatc to clavate, and thus far only in the Pol ish material seen to projec t 
somewhat beyond the basidia; (iii) the basidia are broadly clavate to subovate. 
Moreover, the hyphal structure of the fruitbody in both species is very similar : the 
skeletal hyphae with somewhat thickened to fairly thick walls are by far the dominant 
type, whereas the generative and binding hyphae arc very rare and similarly shaped 
(cf. Domanski, 1964: fig. 2). Lowe (1966: 120) described Poria elongata as dimitic, 
and it is certainly true that the binding h yphae in the American specimen examined 
were exceedingly difficult to find. 

Taking together the data mentioned above, Poria elongata a ppears to be a species 
with features partly intermedia te between those of Poria ci11era.scens and Perewtiporia 
subacida, but with a distinctly more pronounced affinity with the latter. This affinity 
is c.~presscd in the removal of the species from the artificial genus Poria and the 
proposal of the recombination Perenniporia eloogata (Ovcrh.) Domanski, comb. 
11ou. (basionym, Poria elo11gata Overh. i11 Techn. Bull. Pa. agric. Exp. Stn 418 : 28. 
1942). 

Permniporia elongata differs from both P. medulla-pa11is and P. subacida particularly 
in (i) having skeletals whose slightly amyloid wa lls dissolve quickly in a KOH 
solution, and (ii) producing annual fruitbodies. 
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PIDALIDES WITH SOLITARY CONIDIA? 

Remarks on condinm ontogeny in some hyphomycetes 

w. CAMS 

Cmlraa[bureau voor Schimmelcullures, Baam 

(With six Text-figures) 

Conidium formation in some species of AphtJJWCiadium W. Cams, Ver­
ticimonosporium Matsushima, Sibirina Arnold, Psflulofusarium Matsushima 
and Craspedodidymmn Hol.-Jech. is discussed and compared wilh olher 
CXBmplcs. Conidiogcnous cells wilh solitary and wilh scria.l conidia may 
occur in apparcnliy closely related spec.ies. It is questionable, whelher 
the term phia.lides has to be restricted to Lhe latter group. 

The new species Aphanodadium sputabiu and Sibirino orthospora arc 
described. 

Conidium ontogeny is becoming the dominating criterium in the taxonomy of 
hyphomycetes. One of the most common propagative structures is the ph.ialide, 
which since Hughes ( 1951 and 1953) and more explicitly in Kendrick ( 1971 ) is 
defined as a 'cell producing from a fi.xed locus a basipetal succession of conidia 

· whose walls arise de novo'. In the introduction to the monograph ofCep/uWJsporium­
like hyphomycetes (Cams, 1971 a) several morphological types of phialides were 
distinguished according to the insertion in the subtending hyphae and designated 
with the nouns orthophialidc, plagiophialide, schizophialidc, etc. Although an 
adjectivic tenrunology is now preferable (Kendrick, 1971 }, the distinctions introduced 
have proved their usefulness. 

The term ph.ialide was introduced in a rather vague circumscription by Vuillemin 
(1910) to include also fu ngi with solitary conjdia, such as Beauveria (cf. Mason, 1933). 
Whereas this type of conidium formation is now considered as holoblastic, some 
other fungi exist whose conidiogenous cells very strongly resemble phia lidcs but 
produce only solitary conidia; they will be discussed in this contribution. 

A. Aphanocladium W. Cams 

The genus Ap!tarwcwdium (Cams, 1971a) was defined as having ph.ialoconidia 
borne on either fu lly differentia ted swollen phialides or on reduced narrow thread­
like outgrowths ('aphanophialides') in heads or in chains. Further examination of 
numerous strains has, however, shown thal in the type species A. album (Preuss) 
W. Carns conidia arc always solitary; head-like agglomerations can arise when lhe 
conidia from neighbouring dcnticles contact one another. In thls respect the generic 
diagnosis has to be corrected. 
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A similar and much more pronounced example of solitary conidia borne on 
phial ide-like conidiogenous cells is found in the strain CBS 340.70, obta ined from 
:vfme J. Nicot, Paris, as ' Charpin 2' and originating from the atmosphere in Mar­
sei lle; it will be described as a new species of Ap!tmwcltulium. The species with catenate 
conidia hitherto included in this genus will have to be accommodated in a new genus. 

Aphanocladium spectabile W. Cams, spec. nov.-Fig. 1 

Coloniac fcrc cclcri tcr crcscunt , ad 35 mm diamctro post 10 dies, albae vel pallidc roscac, 
floccosae-lanosac ct cooidiis pulvcrulcntac; hyphae vcgctalivac 1.5- 1.8ft crassac, byalinac, 
!eves, sacpe fasciculatac. Cellulae conidiogcnac e hyphis acriis singulac vel 3- 5 vcrticillatac 
fcrc rcctangularitcr oriumur, 9-11 I' longac, c basi 2.~.8,u crassa sursum ad o.s-o.8~t 
a llcnuatac; nonnumquam prolifcrunt; raro conidiophora latcralia composita adsunt. Conidia 
semper singula, cllipsoidea, basi modicc apiculata, h)•alina. fere crassitunicata, lcvia, 7·2--9·2 
X 2·9-3·31-'· Chlamydosporne absunt. 

TYPUS CBS 340·70, isolatus ex acre. Massiliac in Callia . 

Colonies on 2 % malt extract agar (and other media) spreading rather rapidly, 
attaining at room temperature a diameter of 30- 35 mm within 10 days; white to 
very pale pink, deeply fiocco c-lanose and powdery from abundant conidia; margin 
lobulate, reverse pinkish. Hyphae of the aerial mycelium 1.5 1.8 I' wide, hyaline, 
smooth-walled. Hyphae bearing phialides nematogcnous or plectonematogenous; 

Fig. 1. llplumocladium spectabile, from colony on malt- extract-agar ( 1000 : 1 ) . 

conidiogcnous cells solitary or usually 3-5 in whorls, arising a t almo 1 right angles 
from the supporting hyphae, g- 11 I' long, tapering from a swollen, 2.0- 2.8 p. wide 
base sigmoidally towards a narrow tip, 0.5 o.8 11 wide. Sometimes a proliferation 
occurs below the tip; rarely short lateral compound conidiophores a rc formed. 
Conidia always solitary, deciduous, ellipsoidal with slightly apiculate base, hyaline, 
rather thick-walled, smooth, 7.2-9.2 X 2.g-3.3 p, length/wid th ratio 2.4- 3.0. 
Chlamydo pores not observed. 
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Although the conidiogenous cells are never reduced to conidium-bearing necks, 
this species is placed in Aphanocladium rather than in Verticimonosporium because of 
its spreading growth habit. 

B. Vertic i m. o o o s pori u m. ~fatSushima 

The genus Verticimonosporium is characterized by ~fatsushima ( 1971 ) as having 
verticillate conidiogcnous cells (not phialides) with solitary conidia. The type strain 
of V. diffractum Matsushima (CBS 3 1 o. 72) kindly supplied by T. Matsushima does 
not show much affinity with Aphanocladium. The growlh is more restricted with a 
diameter Jess than 5 mm aller 7 days; sporulation is rather scanty; conidiogenous 
cells arc always fully diffcrent.iated and separated from the support.ing hypha by a 
septum. The genus therefore is considered as sufficie11tly distinct ; its affinities arc 
not yet known. 

C. S i b i r i o a Arnold 

Arnold ( 1970) described the genus Sibirina with the type species S. fungicola 
Arnold ( Fig. 2) explicitly as producing conidia in slimy heads. Examinition of Lhc 
type strain (CBS 458.71) and another isolate (CBS 821. 70) collected on Polyporus 
11arius J>ers. ex Fr. ncar Abisko, Swedish Lappland, showed that conidia arc strictly 
solitary; for each new conidium a new phial idc is successively formed, leading 
eventually to ext raordinarily dense vcrticils. By contact of neighbouring phialidc;s, 
conidia may appear as if formed in heads. The phialidcs are 1.0- 1.3 p. wide at the 
tip and a lmost impcrceptably plugged wiu1 wall material. The conidia arc two­
celled, slightly curved and typically show a wall- thickening at the base and some­
times also at u1e tip. The smell is reminiscent of some agarics. 

Another somewhat different strain, CBS 145.7 1, isolated by J. A. Stalpcrs from 
decaying wood a t Schovcnhorst ncar Puttcn, shows great similarity to S. fungicola, 
but has phialidcs with more than one conidium. Nevertheless, since no other appro­
priate genus and species name is available, it is described as a new species of Sibirina. 

Sibirioa orthospora W. Cams, spic. nov. Fig. 3 

Coloniae celcritcr crcscunt, ad 45 mm diam. post 5 dies, albidac, !axe floccosac-lanosac ; 
conidiophora creeta e hyph~ aeri~ oriuntur. Hyphae aeriae hyalinac, !eves, 2-3·5,U crassac; 
conidiophora ad 400 fL alta, dcorsum 4-4-5,u crassa, sursum rcpctitc vcnicillata, praecipuc 
in ultimo venicillo ad 10 phial ides fcrunt. Phial ides 2o-261-t longac, c 2.o-2.5,u gradatim ad 
0-7-; t.Op.. anenuatae, conidia singula, rarius bina vcltcma ferunt. Conidia cylindriea, recta, 
biccllularia, a pice r01unda1a, basi fere apieulata, truncata, levia, hyalina, 16-21 x 4.o-S.o fl · 
Chlamydosporac absunt. 

TvPus CBS 145·7 1, isolatus c ligno putrido, Puncn. 

Colonies spreading rapidly, on 2 % malt extract agar reaching a diameter of 
45 mm within 5 days, whitish, loosely floccose-cottony. Odour absent. Moderately 
sporulating on erect conidiophorcs which arise from ae rial hyphae. Aerial hyphae 
hyaline, 2- 3.5 It wide, smooth-walled. Conidiophorcs up to 400 p.. high, 4- 4.5 fl 
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Fig. 2. Sibirina fungirola, CBS 821.70, conidiophorcs and conidia (Len 500 : r, right 
1000: 1). 

Fig. 3· Sibirinaorthospora,conidiophorcs and conidia ( rooo: r). 
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wide at the base, in the upper part repeatedly verticillately branched, especially in 
the uppermost whorl bearing up to 10 phialidcs. Phialides 20-26 p long, gradually 
tapenng from 2.0-2.5 p towards o. 7- 1.0 p at the tip, bearing usually one, rarely 
2 or 3 conidia. Conidia cylindrical , straight, two-celled, with rounded tip and 
sli~htly apiculatc and lruneatc base, smooth-walled, hyaline; a very slight wall ­
thickening may be present only at the basal end; they measure 16 21 x 4.0- 6.0 p. 
Chlamydospores absent. 

S. orthospora differs from S.Jungicola not only by multiple conidium formation, but 
also by non-pigmented colonies and perfectly straight conidia without apical wall­
thickening. 

D. P se udo fu s ari u 1n 1fatsushima 

Matsushima ( 1971 ) defined the genus Pseudofusan'um as having sympodially 
elongating, geniculate, denticulate, often proliferating conicliogenous cells and 
solitary septate conidia. These details would approach the genus tO Dactylaria as 
rcdescribcd by Bhatt & Kendrick ( 1968). The spreading growth habit, however, 
besides the sometimes sickle-shaped conidia, is sufficient evidence of an affinity 
with Fusarium. In this genus, F. chlamyMspomm Wollcnw. & Reinking has a similar 
structure with one-celled solitary microconidia borne on proliferating denticulate 
conidiogenous cells, while macroconidia arc procuccd at a very late stage serially on 
true phialides (ScemUiler, 1968; Booth, 1971 ). In related species, such as F. sporo­
triehioides Sherb., similarly proliferating conidiogenous cells produce serial conidia. 
On the other hand there arc strains with septate solitary conidia in which serial 
conidia have not yet been observed. It is likely that the conidium-bearing denticles 
in these PseudJJfusarium species and in F. chlamydJJsporum arc homologous to the 
phialide openings in F. sporotricltioides. 

E. C rasped o did y ID u m. Hol.-Jcch. 

The genus Craspedodidymum was recen tly described by Holubova-Jechova ( 1972). 
The author regards the conidiogcnous cells as phialides although they bear only 
solitary conidia. While releasing the conidium, the conidiogenous cell forms a cup­
shaped eollarcttc; after a subapical swelling the conidiogenous cell is somewhat 
constricted to 5 6 pouter diameter with an internal wall-thickening and subsequently 
opens with Aaring lips up to 12 fL in diam. The conidium develops endogenously. 
This may constitute a dematiaccous example of phialides with solitary conidia. 

Discussion 

ln several eases a relationship between species with phialidcs producing serial 
conidia and others with solitary coniclia can be demonslratcd. In phialidic hypho­
mycctcs so far investigated according to modem criteria the first formed conidium 
has a wall continuous with that of the conidiogenous cell , while the subsequently 
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formed conidia obtain a wal l de novo. It would be attractive to assume that for 
some reason subsequent conidium formation has stopped, so that species with 
sol itary conidia may be thought to be descendants from others with serial conidia. 
A possible mechanism for this interruption may be that the conidii ferous opening 
is too narrow and becomes blocked immediately; moreover it is a common phenom­
enon in phialidic fungi that the phialidc opening is gradually plugged because 
with each subsequent conidium some wall material is left behind. In Sibiri11a such 
a plugging may occur already during the development of the first-formed conidium. 
This mechanism will require further study of the fine structure. 

The relationship of Aplzmwcladium is unknown and it is premature to argue for or· 
against a phialide nature of the conidiogcnous cells. A similar genus with true 
phial ides is Tolypocladium (Cams, 1971 b) , whereas holoblastic conidia arc formed 
on geniculate conidiogcnous cells in Beauueria (de Hoog, 1972). A relationship 
between these genera cannot theoretically be excluded; entomo-(aranco-)genous 
species or strains occur in all of them, and the growth pauern is similar. In the myco-

Fig. 4· lAsiosphama hirsuta and 
fig. 5· IASiosphama ouina. Germinating ascosporcs in fresh collections from the Tcuto­

burger Wald, W.-Gcrmany, 1972 ( rooo: r) . 
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and entomogenous genus Cordycep.r conidial states of V,-ticillium (Cams, 197 1 a) and 
of other phialidic genera are known, while in Ophiocorfiyceps davulata (Schw.) Petch 
a conidial state with sympod ial conidiogenous cells and soli tary (?) conidia has been 
observed. It was placed l>y Petch ( 1933) and Balazy ( 1971 ) in Hirsutella as II. 
lecaniicola (Jaap) Pctch because of the conidiogcnous cells with a strongly swollen 
basal pan and slender apical elongations. Mains (1950) accommodated the species 
in 11;-menostilbe Petch because of lhe absence of a sl imy sheath on lhe conidia. The 
type species of this genus H. muscaria Pctch, however, has conidiogenous cells of 
constant width with closely aggregated slightly prominent conidiiferous scars at lhe 
tip, and forms blastoconidia. Moreover, Balazy (I.e.) observed a thin sl ime sheath on 
the conidia in pure culture. Typical species of llirsuulla have non-proliferating 
phial idcs with usually more than one conidium. But more information from pure 
cultures is still lacking. ' 

Another ease of closely related species with phia l ides and with sympodia l conidio­
genous cells with holoblastic conidium formation has been found in the ascomycete 
genus l.asiosphama. In L. hirsula (Fr.) Ces. & de Not. (Hughes, 195 1; Fig. 4) and 
L. ovina (Fr.) Ccs. & de Not. (Fig. 5) lhe germinating ascosporcs form Phialophora­
li ke phialides, whereas in L. spermoides (Hoffm. ex Fr.) Ces. & de Not. (Fig. 6) the 
conidiogcnous cells proliferate in a densely sympodia l manner and each denticle 
apparenlly forms only a single conidium . 

In this paper two species with solitary and serial phialoconidia have been merged 
into one genus. On the olher hand it seems questionable, whether lhe species with 
solitary conidia borne on denticlcs placed by Deighton & Pirozynski ( 1972) in lhe 
genus Sympodiophora Arnold arc really congeneric with the type species S. slereicola 
Arnold, the conidial sta te of 1/ypouv•ces umitrmulucens Arnold; in this species lhc 
acrotonously proliferating conidiogcnous cells bear star-like clusters of conidia on 
each opening (cf. Cams & IIoozemans, 1970, under Cladobotryum spec.) . Some of 

Fig. 6. LAsiosphama spermoidu. Germinating ascosporcs in fresh collection from Rosen­
fcldcr ee, Kr. PIOn, W.-Cermany ( rooo: t ). 

4 
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the species described by Deighton & Pirozynski might be better accommodated in 
Pseudofu.rarium. 

The examples of the present study show a great deal of similarity between species 
with phialides forming serial conidia and others with solitary conidia. Further 
investigations are required to determine whether the term phialidc should be 
refused to the Iauer group. Especially in the ease of Sibirinafungicola the conidioge­
nous cells cannot be regarded as being of the holoblastic type. 

Moreover, these examples show that conidium ontogeny is only one criterium 
amongst others which cannot be neglected in constructing a natural classification of 
H yphomycetes. An illustrative example supporting this view is the genus Cladobo­
tryum as redefined by Carns & H oozcmans ( 1970) in which conidial states of related 
Hypom;·ces species arc combined. Study of conidium ontogeny, however, has shown 
(Cole & Kendrick, •97 1) , that in the type species C. varium 1 ccs per Duby [ ­
Hypomyces auranliu.r (Pcrs. per S. F. Gray) Tul., sial. con.J the conidia arc abstrictcd 
in a retrogressive way, while in C. 711JCOphilum (Oudcm.) W. Cams & Hoozem. 
(= Hyp0711JetS odoratu.r Arnold, sial. co11.) the conidiogcnous locus rcmaiJLs stable, 
and in the most closely related C. dmdroidu (Bull. per Mtrat) \V. Cams & Hoozcm. 
[ = Hypomyces rosellu.r (Alb. & Schw. per Fr.) Tul., slat. con.] it is progressive. Dis­
tribution of these species over different genera does not seem desirable not only for 
reasons of affinity in the perfect states, but also because of their great similarity in 
many other characters, such as pigmentation, mycelium structure and ramification 
of the conidiophorcs. 

I would like to thank Mme.]. Nicot, Paris, and :\fr. J. A. Stalpers, Baarn, for 
supplying strains of the new species described. ~vfr. R. A. Samson kindly contributed 
some informations on emomogenous fungi. Dr. J. A. von Arx and Dr. K. :\1. Old 
gave helpfu l suggestions regarding the manuscript , a nd :\•I iss J. E. Sytema inked the 
drawings. 
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NOTES ON SOME CORTICIOID UGNICOLOUS FUNGI ASSOCIATED 

WITH SNOWBANKS IN SOUTHERN ARIZONA1 

R. L. GILBERTSON 

Departwnt of Plant Patlww.v ·, University of Ari<.Oilll, T uc.son 85 72 1, U.S.A. 

(\Vith seven Text-figures) 

Seven species of corlicioid 1-iymcnomycctcs tha t, fruit on wood in snow 
or ncar the edges of snowbanks in soulhcrn Arizona arc discussed. Basidia­
carps of Coniopllora rorrugis and Corticium lepidum apparently develop only in 
snow. Athtlia dtcifJims, A. tpiphylla, uptosporom.J«J gal~inii, Confertoba.sidium 
olioauo-albwn, and Byssomtruliu.r ltirlellu.r produce actively sporulating 
basidiocarps in snow, but also fruit readily during lhc late summer and fall 

rainy season. 

One of the most fascinating clements of the fungal biota of western _ orth America 
consists of species with fruiting bodies developing in snow or in close proximity to 
it. A large and diverse group of fungi has been observed to occupy this ecologica l 
habital. Cooke ( •944, 1955) and 1illcr ( rg6s, 1967) have published accoun ts of 
snowbank fungi in western North America. Few corticioid fungi have been reported 
to fruit under these conditions. 

This paper concerns observations on seven tignicolous corticioid Basidiomycetes, 
al l found fmiting in snow or ncar the edges of snowbanks in southern Arizona. 
Although two of the mountain ranges in the area exceed 10,000 feet (3048 meters) 
in elevation and several arc over 9,000 fee t (2743 meters), snowfall is generally 
much less than at more northern lati tudes in -orth America and the snow persists 
for a shorter time. Consequently, snowbank fungi in southern Arizona must be 
collected from J anuary to May. In the northern R ocky Mountains snowbank fungi 
may be found throughout the summer at higher elevations. 

One of the striking features of the complex of snowbank fungi in southern Arizona 
is the relative scarcity of agarics. Species such as L,)(Jphyllum montanum A. H. Smith 
and l.entiuellus moutorms 0 . K . .Miller, so prominent ncar snowbanks in the northern 
Rocky Mts., have not been found here. 

Morphological data were obtained from free hand sections or crushed tissue 
mounted in 2 % KOH and stained with phloxine. Sections were also mounted in 
~1elzcr's reagent to disclose amyloid or dcxlrinoid reactions. Drawings were made 
wilh the aid of a camera Iucida. Capitalized color names a re from Ridgway ( 1912). 

I University of Arizona Agricultural Experiment Station J ournal Article :-lo. 2036. 
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Fig. 1. Microscopic charactc~ of Athelia drcipiens (RLG 8512). a. Subicular hyphae.-
b. Basidia. - c. Basidiospores. 

Fig. 2. Microscopic charactc~ of Athelia epiphylla (RI.G 8527). - a. Simple-septate 
subicular hyphae.- b. Subicular hyphae with clamp connections.- c. Basidia.-d. Basidia­
spores. 
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ATIIE.I.IA uE.CIPI£NS (Holm. & Litsch.) J. Erikss.-Fig. I 

Corticium duipimr H Ohn. & l.iJ.Sch. in Sbcr. Akad. \>Viss. Wicn (M:uh.-natunv. Kl.) 117 ( 1) : 
1116. 1go8. Athtlia dtcipim.~ (Hilhn. & Litsch.) J. Erikss. in Symb. bot. upsal. 16 ( 1) : 86. 1958. 

Basidiocarps resupinate, becoming widely effused, thin, fragile, easily separable 
from substratum; hymenial surface white to grayish-white, smooth, crack in~ on 
drying; hymenial layer a very thin, discontinuous pellicle on a delicate wh1tish, 
arachnoid subiculum; in some areas the subiculum so inconspicuous the hymcnial 
layer appears to be directly on the substratum. 

Hypha! system monomitic; subicular hyphae simple-septate with no clamp 
connections, thin- to moderately thick-walled, often incrusted, with frequent 
branching, 2 51' in diam., branches usually at a right angle or nearly so (Fig. 1a) ; 
cystidia lacking; basidia in candelabrums, compactly arranged in a euhymenium, 
clavate, 1 o-14 X 4- 5 p, 4-sterigmate, with a basal septum {f'ig. 1 b) ; basidiosporcs 
oblong to ellipsoid, hyaline, smooth, negative in ~ lclzcr's reagent, (4-)s-6.~ X 2-3 p, 
with a small but prominent apiculus (Fig. 1c). Associated with a wh1te rot . 

• llhdia dteipims is also found fruiting on conifers and hardwoods during the late 
summer fruiting season in Arizona. It is characterized by tl1e very thin, grayi h­
white basidiocarp, simple-septate hyphae with no clamps and the oblong, apiculate 
basid iospores. 

SPt-:CIMENS EXAMINE I>: RLG 8512 on log of ponderosa pine (Pinus ponderosa Laws. ) 
in snow, Rustler Park, Chirirahua ~fts., Cochise County, Arizona, April 25, 1969; 
RLG 7571. on ponderosa pine log, Rustler Park, October 5, 1967; RLG 8201, on 
ponderosa pine log, Rustler Park, August 27, 1968; RLG 7930, on ponderosa pine 
log, Rustler Park, July 25, 1968. 

ATIIELIA EPIPI!YLLA Pers.- Fig. 2 

Athtlia tpiphyl/a Pcrs., ~1ycol. curop. 1: 84. 1822. 

Basidiocarps resupinate, becoming widely effused, thin, fragile, easily separated 
from substratum; hymenial surface white to grayish or bluish-white, smooth; 
hymcnial layer very thin, pelliculosc, discontinuous over a very thin, arachnoid 
subiculum or appearing to develop directly on the substratum. 

Hypha! system monomitic; subicular hyphae hyaline, mostly simple-septate, 
with frequcm branching, 2.5- 4.5 p. in diam. , some lightly incrusted with fine crystal­
line material (Fig. 2a) ; also some larger hyphae with clamp connections, these 
moderately thick-walled, 4-6 p. in diam., also with frequent branching (Fig. 2b); 
cystidia lacking; basidia in candelabrums, cylindric to clavate, mostly 4-sterigmate, 
but some 2-sterigmate, 12 15 X 5 8 t'• with a basal septum {Fig. 2c) ; basidiospores 
cylindric or slightly fusiform, hyaline, smooth, negative in Melzer's reagent, 5-7 X 
2.5- 3 p. (Fig. 2d). Associated with a white rot. 

Alhtlia epiphylla is similar to A. decipims, but the Iauer species has no clamp connec­
tions on any hyphae and has slightly smaller basidiospores. The incidence of clamp 
connections seems to vary considerably among specimens of A. epiphylla from rela­
tively ra re to rather frequent and conspicuous. 
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SPECIM£1\'S EXAMI!I:£0: RLC 7796, on dead, fallen, silver leaf oak (Q!1ercus hypo­
leucoitks Camus), in snow, General Hitchcock Picnic Area, Santa Catalina :V(ts., 

Pima County, Arizona, January 31, 1969; RLC 7864, on ponderosa pine (Pinus 
ponderosa Laws.) log, East Side Game Road, Kaibab Plateau, Coconino County, 
Arizona, June 5, 1968; RLG 8527, on Arizona alder (Alnus oblongi.folia Torr.) log, 
Palisades, Santa Catalina \fts., Pima County, Arizona, May 8, 1969. 

0 10 20 

Fig. 3· Microscopic characters of Leptosporomyces gakinii (RI.G 9370). - a. ubicular 
hyphae. - b. Basidia. - c. Basidiosporcs. 

Fig. 4· Microscopic characters of Dmfertobasidium oliuaao-album (ABB 14!}8). - a. Sub­
icular hyphae. - b. Basidia. - c. Basidiosporcs. 
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LEPTOSPOROMYCES CALZINII (J3ourd.) jiiJich- Fig. 3 

Corticium gakinii Bourd. in Revue scient . Bourbon. Cent. Fr. ~3 : 1 1. 191 o. - Athdw gakinii 
(Bourd.) Donk in Fungus ~7, : 12. 1957.- l4Jtosporom;·ces gakinii (Bourd.) Julich in Willdc­
nowia Bcih. 7: 192. 1972. 

Basidiocarps resupinate, becoming widely effused , very thin, fragile, easily sepa­
rated from substratum; hymcnial surface white to grayish or slightly bluish-wh1te, 
hymenial layer loosely pelliculose or finely tomcntose, interrupted, very thin; 
subiculum inconspicuous in some specimens or virtually lacking with the hymcnial 
layer appearing to develop directly on the substratum. 

Hyphal system monomttic; subicular and subhymcnial hyphae with clamp 
connections at all septa, hyaline, thin-walled, with frequent branching, oflen 
branching from a clamp, 2- 4/' in diam. (Fig. 3a); cysl.idia lacking; basidia in can­
delabrums, cylindric to clavate, mostly 4-steri~atc but a few 2-stcrigmatc, with a 
basal clamp connection, compact ly arranged m a euhymenium, 9-12 X 3.5-4 p.. 
(Fig. gb); basidiosporcs hyaline, smooth, cylindric to obion~, negative in Melze r's 
reagent, with a small apiculus, 4- 4.5 x 2 I' (Fig. 3c) . Assoctatcd with a white rot. 

Three macroscopically similar athclioid fungi are common in Arizona forests. 
These arc Athelia decipiens, A. epiphylla, and L. gal<;inii. The latter can be recognized 
by the clamp connections at a ll septa and at the base of the basidia, and the smaller 
basidiosporcs. l.eptosporom;·ces galz inii is also found during the rainy season in late 
summer. 

SPECIMENS EXAMINED : RLG 8370, on crustosc vegetative tissue of Fomes atmosus 
(Fr. ) Karst. on white fir [Abies concolor (Cord. & Glend.) Lind I.) log in snow, Summer­
haven, Santa Catalina :\(ts., Pima County, Arizona, M ay tg, 1970; RLG 7784, on 
silver leaf oak ((bercus h;•poleucoides Camus), General Hitchcock Picnic Area, Santa 
Catalina M ts., June 3 1, tg68; RLG 8r77, on white fir log, Marshall Gulch, Santa 
Catalina Mts., August 26, tg68. 

CoNI'ERTOBASIDtUM OLIVACEO· ALDUM (Bourd. & Galz.) J iilich- Fig. 4 

Corticium olioaao-album Bourd. & Calz. in Bull. trimest. oc. mycol. Fr. ~7 : 239.1911. -
A/Julia oliuauo-alba (Bourd. & Calz.) Donk in Fungus ~7 : 12. 1957. - Confntobasidium oliuatto­
album (Dourd. & Calz.) J illich in Willdcnowia Bcih. 7: 167. 1972. 

Corticiumfu.rcostratum Burt;, Ann. Mo. bot. Gdn 13 : 299. 1926. - Athtliafuscoslrata (Bun ) 
Donk ;, Fungus 27: 12. 1957· 

Basidiocarps resupinate, becoming widely effused, soft, easily separated from 
substratum; hyrncniallaycr a thin, compact, Light Duff to Ivory Yellow (Cinnamon 
Buff to Clay Color) colored pellicle, cracking on drying to expose the pale-brownish 
to pale buff, arachnoid sub1culum; margin thinning out, usually wi th fine cream­
colored rhizomorphs. 

H y{>hal system monomitic; subicular hyphae with abundant clamp connections, 
those m the subhymcnial layer hyaline, thm-walled, loosely arranged, with frequent 
branching, hyaline to pale yellowish in KOH, 2- 3 I' in diam.; those in the basal 
brown layer with thin to moderately thickened walls, light brown in KOH, 3-~ I' 
in diam., some lightly to heavi ly incrusted with a fine, pale brownish crystalhne 
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material (Fig. 4a) ; cystidia lacking; basidia clavate, 4-sterigmate, 1o-12 X 4- 4·51' 
(Fig. 4b) ; basidiospore hyaline, smooth, negative in Melzer's reagent, ell ipsoid to 
short-cylindric, nauencd on one side, ~-4 x 2~.5 I' (Fig. 4c). Associated with a 
white rot. Gum guaiac reaction positive on fresh hymenial surface. 

Conferwbasidium olivaceo-album is also found fruiting in late summer. It is distin­
guished by the cream to buff, pellicular hymcnia.l layer, the pa.lc brownish arachnoid 
subiculum, and nodose-septate subicular hyphae. 

SPECIMENS EXA~II>"ED: RLG 9363, on cork bark fir log rAbies la.riocarpa var. a monica 
(:Merriam) Lemm.] under snow, Mt. Lemmon, Santa Catalina ~fts., Pima County, 
Arizona, May 8, 1970; ABB 1496, on Rocky 'Mountain maple (Acer glabrum Torr. ), 
in snow, Mt. Bigelow, Santa Catalina Mts.,January 29, 1970; ABB 14g8, on quaking 

Fig. 5· Microscopic characters of Conioplrora corrugis (RLG 5988). - a. Subicular hyphae· 
- IJ. Cystidia. - c. Basidia. - d. llasidiosporcs. 
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aspen (Populus tremuloides ).lichx. ) log, Mt. Lemmon, Santa Catalina ).fts., ~{ay 
28, 1970; ABB 1002 and 1003, on ponderosa pine, Pali adcs, Santa Catalina l\fts., 
May 11, 1g6g; ABB 11 06 on ponderosa pine, Schultz Pass. Rd. , San Francisco 
Peaks, Coconino Ccmmy, Arizona, Augu.~t 7, 1g6g; ABB 1135, on Douglas fir 
[Pseudotsuga men-<.iesii (Mirb.) Francol , Snow Bowl Rd. , San Francisco Peaks, 
August 7, 1968. 

CONIOPHORA CORRUCIS Bun Fig. 5 
Coniophora corrugi.s Burt in Ann. ~fo. bot. Gdn 13 : 310. 1926. 

Basidiocarps resupinate, becoming widely effused, easily separated; hymenial 
surface merulioid to smooth, pale tan to darker brown (Ochraceous-Tawny to 
Cinnamon-Brown), hymenial layer compact and pclliculosc on a thin, soft, white, 
floccose to arachnoid subiculum which extends beyond the hymenial layer at the 
margin. · 

H ypha! system monomitic; subicular hyphae thin-walled, with occasional branch­
ing, with abundant clamp connections and also simple septa, 4-6 l' in diam., 
some lightly to heavily incrusted with coarse crystall ine ma terial (Fig. sa) ; cystidia 
broadly clavate with a greatly expanded apex with distinctly thickened wall, 
hyaline, projecting slightly or imbedded; 4o-45 f.t long and up to 181.1 in diam. at 
apex (Fig. 5h) ; ha.~idia compactly arranged in a typical cuhymenium, clavate, 
4-sterigmate, with a basal clamp connection, up to 6o ,,~. long and 8- 12 I ' in diam. 
(Fig. sc) ; basidiosporcs broadly ellipsoid, hyaline, or slightly yellowish in KOH 
when mature, nega tive in Melzer's reagent, 7 10 X 5- 7 f' {Fig. 5d ). Associated 
with a white rot. 

Conioplulra corrugis was placed in that genus by Burt because of a slight pigmen­
tation of mature spores apparently observed in only one of severa l specimens. H ow­
ever, the basidial ands pore characters are not typical of Coniophora as exemplified by 
Conioplwra puteana (Schum. ex Fr.) Kars1. or Coniophora arida (Fr.) Karst., common 
species in Arizona. Rogers & Jackson ( 1943) state that C. corrugis " is probably a 
member of Rourdot and Gab'.in's sec1ion Mcmbranact·a." Burt (1926) also stated 
that C. coTTugis "seemed related to C. po(yporoidea", a reference to Corlicium polypo­
roideum 13cl'k. & Curt. Howe vel', Petersen ( 197 1) has concluded tha t C. polyporoideum 
should be placed in 1hc genus Crislella Pat., and Conil)phora corrugis docs not show 
close relationships to species of Cristella. Conioplzora corrugis commonly develops 
profusely in snow over the surfaces of living plants and foliage of fallen conifers as 
well as on dead branches and other dead wood on the ground. It is a common 
fungus in and around snowbanks at high elevations throughout the coniferous 
forests of western North America. 

SPECIMENS EXAMINED: RLG 788 1, on spmce twigs (Picea sp.), in snow, East Side 
Game Rd., Kaibab Plateau, Coconino County, June 6, 1968; ABB 101 6 and 1021, 
on quaking aspen (Populrts tremuloides 1fichx.), Snow Bowl Rd., San Francisco Pks., 
Coconino County, June 17, 1968; RLG 7858, on R ocky \-fountain maple (Acer 
glabrum Torr. ), Mt. Lemmon, Santa Calalina 11ts., Pima County, 1fay 15, 1968; 
P. D. Keener, on corkbark fir [Abies lasiocarpa var. ari<:onica (:\fcl'riam) Lcmm.), Pt. 
Sublime Rd., 'orth Rim, Grand Canyon ~at. Park, June 25, 1957. 
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Fig. 6. Microscopic characters of Corticium lepidwn (RLG 9356). a. ubicular hyphae. 
- b. Imbedded sterile elements from hymenial region. - c. Basidiolcs. - d. Basidia. - c. 
Basidiosporcs. 



Gn.u&RTSON: C.orticioid snowbank fungi from A~ono 179 

CORTICIUM LEPlDUM (Rom.) Bourd. & Galz.- Fig. 6 

Mmdius lepidus Rom. in Ark. Bot. 11 (3): 29. 191 1.- Corticium lejiidum (Rom.) Bourd. & 
Galz., Hym. Fr. 187. 1928. 

Basidiocarps resupinate, developing under snow, enveloping twigs, conifer 
needles, and other litter and growing over logs, stumps and on the base of standing 
living trees; in small patches or becoming widely effused; hymenial surface bright 
orange when fresh (Apricot-Orange to Light Salmon-Orange), fading slightly on 
drying, shallowly mcrulioid to smooth, hymcniallayer pclliculosc on a loose, white, 
conony subiculum which extends beyond the hymenial layer to form a white, 
couony, sterile, margin. 

Subtcular hyphae loosely arranged, with abundant septa but no clamp connections, 
with frequent branching, thin- to thick-walled, 3- 5.5 ,u in diam (Fig. 6a) ; cystidia 
not present ; imbedded, elongated sterile clements abundant in hymemal region, 
very irregular in shape, 4- 10 p in diam. (Fig. 6b) ; basidia developing in a cata­
hymenium, originating as imbedded spherical to pyriform basidioles (Fig. 6c), these 
giving rise to mature basidia that are utriform to clavate, elongated and often con­
torted, 4-sterigmate, 6o-85 p long and 8-12 p. wide at the e-xpanded apex {Fig. 6d) ; 
basidiospores hyal ine, smooth, negative in Melzer's reagent, ellipsoid to ovoid, 
some slightly curved, with a large blunt apiculus, highly variable in size 9 t9 X 
5 12 p. {Fig. 6c) . 

The basidiocarps of C. lepidum develop under snow in the winter or early spring 
in Lhe mountains of southern Arizona and a rc associated with copious white mycelium 
growing over conifer needles and wood on the ground. They deteriorate rather 
rapidly and cannot be found by midsummer. 

Penioplwra laurentii Lundell , as discussed by Eriksson (1950), is very similar to our 
Arizona fungus but has incrusted cystidia. Eriksson states that C. Lepidum is a synonym 
of P. Laurmtii. If this is the case, Romell 's name would be the correct basionym. No 
incrusted cystidia could be found in our Arizona specimens. The catahymenial 
strucwrc of C. Lepidum and the large ellipsoid to ovoid basidiospores with larger 
apiculus are characters found in the genus Laeticorlicium Donk. However, the absence 
of typical dendrohyphidia and clamp connections in C. Lepidum mitigate against 
placing it in Laeticorticium. 

SPEC1Mt:NS EXAM11\'"ED: RLG 7886, on base of living Douglas fir r Pseudotsuga 
men<:itsii (::0.1irb.) Franco], Treasure Park, Pinaleno Mts., Graham County, June 16, 
t968; RLG 7883, on conifer needles on the ground, Riggs Flat Lake, Pinalcno Mts., 
June 15, 1968; RLG 9356, on Douglas fir twigs on ground, Summerhaven, Santa 
Catalina M ts., Pima County, May 18, 1970; RLG 9393, on base of living Douglas 
fir, Riggs Flat Lake, june 5, 1970; RLG 7839, on Douglas fir branches under snow, 
Bear Wallow, Santa Catalina Mts. , Apdl 29, 1968; ABB 1499, on quaking aspen 
(Populus tremuloitles Michx. ), )J{t, Lemmon, Santa Catalina ~fts., May 28, 1970. 

Bvsso~tERULtus H1RTELLUS (Burt) Parm.- Fig. 7 

Mn-ulius ltirttltus Burt in Ann. Mo. bot. Gdn 4 : 335· 1917.- ByssommJiius ltirteltus (Burt. ) 
Parm. in Eesti NSV Tcad. Akad. Toim. (Bioi.) 16 : 384. 1g67. 
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Basidiocarps resupinate, soft, becoming widely effused; hymenial surface becoming 
distinctly merulioid, white to very pale pinkish or cinereous, distinctly cystidiatc at 
30 X ; sterile margin white to pale pinkish, soft, cottony; subiculum very thin, 
white, soft-cottony to almost arachnoid; ba.sidiocarps associated with abundant 
sterile, pinkish (Rhodonite Pink to Pale Rhodonite Pink) cottony mycelium growing 
over twigs, leaves and other litter under snow. 

Hypha! system monornitic; hyphae of sterile pink mycelium incrusted, 3- 5 p in 
diam., a few with constricted portions with greatly thickened to almost solid walls; 
subicular hyphae with abundant simple septa, thin- to moderately thick-walled, 
with occasional branching, 3- 4p in diam., some lightly to heavily incrusted (Fig. 7a) ; 
cystidia abundant, cylindric, or rarely swollen at the apex, thin-walled, 3- 4 p in 
diam. and projecting to 35 f' (Fig. 7b) ; basidia clavate, 4- stcrigrnatc, with a basal 
septum, in candelabrums, 20 25 X 3 4/l (Fig. 7c) ; basidiospores hyaline, smooth, 
ne~tive in :\!felzer's reagent, short-cylindnc, slightly curved, 4 5 X 2- 2.5 p (Fig. 
7d). Associated with a white rot. Gum guaiac reactlon negative on fresh hymenial 
surface after 15 minutes. 

Fig. 7· Microscopic charactcn of Byssomuuliw lzirldlw (RLG 9375). - a. Subicular 
hyphae. - b. CysLidia. - c. Basidia. - d. Uasidiosporcs. 
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The application of l.his name to the specimens cited is made with some reservations. 
Cinns (1968) has provided a description ba~ed on l.he holotype (BPI) and isotype 
(FH) of M. hirlellus and my observations of those specimens arc in agreement wil.h 
his. The basidiospores in our Arizona collections arc slightly narrower and more 
distinctly curved than in the types of M. !tirlellus and in a collection of mine from 
New York (RLC 5477, on Piceo ruben.s Sarg., Saranac Lake, Sept. 11, 1965). The 
basidiosporcs a~ d~cribed and illustrated in this paper arc more like t11osc of Meru­
/ius armmiocus Bres., a species also placed in Byssomerulitu by Parmasto. H owever, we 
have spccimrns of At/. anneniaau in our Ari7.ona collections that agree very well 
wil.h the type of that species (BPI , Weir 15306). They differ from the specimens 
identified here as M. hirlellus in having a brightly colored hymenial surface (Vina­
ccous-Rufous to Hay's Russet) and a gelatinizing layer in the subhymcnium. Until 
the range of variation in B. hirle/lus and B. armeniocus·is better understood, we will 
refer our Arizona specimens with pale pinkish to cincreous hymenial surface and 
non-gelatinized subhymcnial layer to B. !tirlellus. 

B;•ssomerulius llirlellus also fruits in abundance in tl1c summer rainy season in 
southern Arizona. The pinkish to gray colors and lhc strongly cystidiatc hymenium 
arc diagnostic characters. 

SPECIMENS EXAMII'ED: RLG 9368 and 9375, on fallen rwigs and branches of 
corkbark fir in snow, f>.(L. Lemmon, Santa Catalina ?vhs., Pima County, 1\lfay g, 
1970; RLC 8375, on ponderosa pine, Long Park, Chiricahua Mts., Cochise County, 
Arizona, August 30, 1968; RLG 10626, on Douglas fir log, :\.fr. Bigelow, Santa 
Catalina :\-fts., J uly 26, 1972; RLG 1o62r, on Engelmann spruce log (Picea engel­
mannii Parry), Treasure Park, Pinaleno }.fts .. Graham County, Arizona, July 19, 
1972. 
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{With ten Text-figures) 

Critical rcv1S1on of Botrytis-likc genera leads to rccogmllon of Botrytis, 
Chromtlosporium, Clischrodermo and OstraCO<km1o. Phymolotrichum is synony­
mized with Botrytis, and previously assigned species arc rc::considercd. Six 
new genera arc recognized : Pulchromyces {for Phymalotrichum fimicola Dring); 
Phymalotrichopsis (for Phymatotrichum omnioorum Duggar) ; Streptobolrys, 
AmfJhobotrys, and Vurocobot rys (for conidial slates of the Scleroliniaccae); 
Dichobotrys (for lhc conidial state of Operculate Discomycetcs of Lite genus 
T richophaea). 

Hyphelio tmu tris Fr. and related species, including conidial states of 
some Operculate Dillcomycctcs of the genus Ptril.a, arc placed in Chrome­
/osporiwn. Pcridiatc fungi wilh a similar conidial apparatus, described in 
Lytopndtflon, are transferred to Ostracodtnna, while G/ischroden11a is kept 
di~t inct. 

Thirteen new species arc proposed, and 16 new combinations arc made 
for the species discussed. 

The aim of this paper is to review the existing genera and to propose new ones in the 
classification of Ute Botrytis-likc fungi. These fungi, including Botrytis, produce 
simultaneous, solitary, holoblastic conidia at the ends of conidiophore branches. 
All belong to Hughes' ( 1953) conidiogcnetic section I B. 

:\ fic.heli's old genus, validatcd2 by Persoon ( 1801 ) w1de1· the name Botrytis Pcrs., 
and lectotypified by B. cinerea Pers. (ClementS & Shear, 193 1), has accommodated 
a till increasing number of related as well as unrelated fungi, exhibiting a lmost all 
of the kinds of conidiogenesis described by H ughes (1953) and Tubaki (1958). The 
number of taxa whic.h have been a ·igned to the genus has increased from 5 originally 
(Persoon, 1801 ) to 128 (Saccardo, 1886), and has reached 380 today. 

The need for a revision of the genus has been pointed out and initiated by several 
workers already. Even Nees (1817) described two new genera, Virgaria and Cladobo­
lryum. to accommodate two species Link (18og) had erroneously referred to Botrytis. 
De Bary ( 1863) excluded from Botryti.s most of the members that actually belong to 

I Based in part on a paper presented in a srmposium at the First International :O.iycological 
Congress, Exeter, Scptcrnbcr, 1971. 

1 1 am reviving Hughes' ( 1958) proposal lo begin nomenclature of the Hyphomycetcs 
with Dec. 31, 18o1, if May 1, 1753 is not te be chosen. 

183 
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the Pcronosporalcs that Pcrsoon and others had included. He transferred them to 
Pmnospora Corda and to Phytophthora DeBary. In more recent times, Hughes ( 1958) 
removed from the genus a number ofspceics belonging to his sections 11 , JJI, and 
IV, and to section IX of Tubaki ( 1958). 

The segregation of Botrytis-likc fungi from Botrytis Pers. requires an exact under­
standing of the type species of that genus, Botrytis cinerea. DeBary ( 1864) demon­
strated the connection of B. cinerea with its sclerotia! ~tat~:, Sckrotium durum Pcrs., 
and with its apothccial state, Pe~iza fuckeliana De Bary, a member of the Sclero­
tiniaccae. De Bary ( 186g) then provided the earliest complete description of the 
conidial apparatus, as well as of the other states. The same author (DeBary, 1884) 
finally pointed out the production by the same fungus of a spermatial state. Whetzel 
( 1945, completed by Fitzpatrick) intended, on principlt:, to accept in Botr;tis only 
those species which arc, according to Smith's ( 1902 ) expression, "Botrytis of the 
cinerea type." He thus excluded intentionally from that restricted concept of Botryti.s 
the group of "streptiform" Botrytis species and the "botryose conidiophores" of 
Seauerinia. Buchwald ( 1949) adopted almost exactly Whetzel's view, still calling 
for exclusion of any unrelated species, and particularly such species as B. epigaea 
Link (,.,. Hyphelia terrestris Fr.) . 

From the early stage of development of its conidiophore to the point of full matu­
rity, Botryti.s cinerea presents many diffcrem aspects. These have even been taken 
for representatives of distinct genera. Pol;•actis Link and Plrymatotrichum Bon. (lccto­
typified by P. gemellum Bon.) arc both based on an immature stage of development 
of the firs t conidial head, still showing turgescent ampullae bearing conidia. Haplaria 
Link, on the contrary, is based on mature ronidiophores, bifurcate or trifu rcate by 
proliferation of branches from the first mature head, with several, successively 
developed clusters of conidia borne along these proliferations. /lap/aria and Polyacti.s 
were correctly merged in Botr;·tis hy Fries ( 1832), this synonymy confirmed by 
Hughes ( 1958) after study of the type material , and Phymatotriclwm was correctly 
synonymized in Botr;ti.s by Saccardo ( 1886). Sinct: Pkrma/l)triclwm was reccmly 
revived by Bloss ( 1970), who se,ems to accept any assigned species, a critical conside­
ration of the species formerly placed in that genus is also presented in this paper. 
Two of these serve as the type species of two new genera, Phymatolrichopsis and 
Pulchromyas. 

Data publ ished after De Bary's studies demonstrate that a number of other 
Botryti.s and Botryti.s-like fungi are states of Discomycctes. 1 [ere two groups are to be 
distinguished. ln the first group, all members of the Sckrotiniaccac ( I nopcrculatc 
Discomyeetcs), Botrytis, Streptobotr;•s and Amphobotr;•s produce true plano-convex 
sclerotia, while Verrucobolrys produces a substrata! strom a. The other group is 
representative of the Pezizales (Operculate Discomycetes). Two kinds of conidial 
states are distinguished and connect to distinct perfect generd. The new genus 
Dichobotrys, with globose conidiogcnous cells, has its perfect state in Trichophaea in 
the broad sense (Korf, 1972), inclu~ivc of Sphaerospora ( Sphaerosporella ), while 
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Chromelosporium Corda, with cylindrical conidiogenous cell.!., connects to some 
species of Pe<:i~a . a 

Those Botrytis-likc fungi having a close similarity to Cltromelosporium in producing 
numerous conidia on cylindrical, dichotomous conidiogenous cells have often been 
assigned to Botrytis, P!rymatotridmm, llyp!telia Fr. 18~5 or 1849, or Ostracodmna Fr. 
The genus H;·phelia Fr. 18~5. based on Trichoderma rouum Pers., docs not belong to 
this group. l lyphelia Fr. 18+9 (lectotype, 11. lerrestris Fr. ) and Ostracoderma (type, 
0. pulvinatum Fr.) arc very close, having similar fertile hyphae, but arc dissimilar in 
that the latter has a true peridiate fruitbody. This is precisely the distinction already 
made by Fries ( 1825, 18~9. 1849). jucl ( 19~0) merged the two genera under the 
name 1/yphelia Fr. 1849, stressing the similarity in fertile hyphae. Hughes (1958) 
and Lundell & ·annfcldt ( 1959) adopted Ostracoderma as the correct name since 
I (yphelia Fr. 1849 is illegitimate. The oldest generic name available for 11. terrestris 
and ill> non-peridiate allies is Chromelosporium Corda (type, C. ochraceum Corda). 
Ostracoderma is retained for the pcridiate species, and L;·coperdellon Torrend is treated 
as a synonym of it. Another peridiatc genus, Cliscltroderma Fuckcl, though closely 
related to Ostracoderma, is provisionally kept separate. 

Species of Chromelosporium, as understood here, have also been thought to be 
connected with Basidiomycetes of the genus Tomentella Bref. (Brefeld, 1888; von 
H<ihnel , 1907). Ostracoderma (- Lycoperdellon) species have been presumed members of 
the CasiCromycctes (Hcim & .\falen~on 1933 : Hcim, 1949), and Clischroderma was 
originally assigned to the Gasteromycctes by Fuckel (1870). Plrymatolrichum onmivorum 
Duggar, here referred as Phymalotrichopsis omnivora, has been said to connect to 
1/;·dnum om11ivorum Shear (Shear, 19~5) , or to Trechispora brinkmannii (Bres. ) Rogers & 
Jackson (Ba1liccki & Rloss, 1970). None of these assumptions has been confirmed. 

The segregation presented here of new form genera for the Botrytis-likc fungi is 
primarily ba~cd on the morphology of the conidial state, in which sufficient diag­
nostic features can be observed even in the absence of other imperfect or perfect 
states. Such accompanying states (stromata, apothecia, spcrmatia), cultural charac­
lCN, or any ecological features may serve, however, as additonal guides. These 
corroborate the classification to the point that, 1 believe, natural genera have been 
segregated. These genera can be grouped as follows, in part based on their connection 
to known perfect state families: 

f. Fonn genera of the family llOTRYTIDM:E.AI! Lindley ( eetion Ill) 
A. Genera connected to lnopereulate Discomyeetes of the family Sci.P.ROTINIACeA& 

\\'heucl 
1. BoiiJIU Pers. Bolryolinia 'Whetzel 
2. Slrtftlobolrys n.g. - Slrt/Jwlinia Whetzel 
3· Amphobolry•s n.g. - Bolr;yotinia Whetzel 
4· Vurocobolrys n.g. - Stavmnia Whetzel 

• Other Pu~a species arc known to produce an Otdocephalum conjdjaJ state; although it 
abo belongs to 1Jughes' section Ill, that genus is not considered here, the conidiophore bcing 
unbranched. 
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Figs. 1- 10. Diagrammatic illlljtratioru of the conidiophores (about X 5), of conidiogcnollj 
cells and conidia (about X 250), and of the sclerotium, stroma, or peridiate fruitbody when 
present {about X 3), numbered to correspond with the generic numbers ~ in the synoptic 
key and the arrangement in the text. - 1. Botrytis. - 2. Slrtf!lobotrys. - 3· Amplzobotrys. - 4· 
Vnrua~botrys.- 5· Didrobotrys.- 6. Chromtlosporium. - 7· Pulchrom;·us. - 8. Phymalotricllopsis. 
- 9· Ostracodmna. - 10. Glischrodmna. 



HENNEBERT: Botrylis ami Dolrytis-like gmera 

B. GenU$ connected to Operculate Discomycetes of Lhe family PvRo:-rEMATACEAE Corda 
5· Dichobotrys n.g. - Tri,hophata lloud. 

C. Genus connected to the Operculate Oiscomycetes of the fami ly PEzrzACEAE Fries 
6. Chromewsporium Corda - Puka Pers. 

D. Genera with no known perfect state 
7· Pulchromycu n.g. 
8. Phymatotrichopsis n.g. 

11. form genera of the family GLJSCHRODERMATACEAE Rca (Section IB) ; with no known 
perfect stale 

g. Ostrocodtrmo fries 
to. Clischrodtrma Fuckcl 

To aid in the rapid keying out of specimens to the correct genus, a synoptic key 
and a schematic chart (Figs. t- to) arc presented, based on the most useful generic 
characters. Korf ( 1972) indicated the way of using su'ch a key. Each character is a 
possible first entry leading to candidate genera listed by the same numbers as above. 
The examination of additional characters finally selects one particular genus. I am 
following Lecnhouts' ( t973) modified method, in which boldface type is used to 
indicate genera showing only one of the alternatives in any character grouping. 

SYNOPTIC K£Y TO THE CENERA 

Criteria of the conidial slate. 
Peridiwn enclosing conidiophorCl!: 

Arrangement of conidiophores: 

Branching of conidiopbores: 

Contour of branches: 

Proliferation of conidiophores: 

Conidial shape: 

Conidial wall ornamentation: 

Colour of spore mass: 

Characltrs of the stromatal stole. 
Stroma: 

present, non-osliolate: 9 
present, ostiolate: IO 

absent: I 2 3 4 5 6 7 8 
mononematous, solitary or in groups: 1 2 3 4 5 6 7 8 
synnemaloU$: 6 8 9 10 

alternate: 1 2 4 
regularly dichotomoU$: 3 5 6 7 
irregularly dichotomOU$ or coralloid: 6 9 IO 

absent to irregularly alternate: 8 
straight: 1 3 4 5 6 7 8 9 10 

twisted: 2 

present : I 4 
absent: 2 3 5 6 7 8 9 ro 
globose: • 2 3 4 5 6 7 8 9 10 

ovate or elliptical: t 4 6 8 9 
napiform: 5 
absent: 1 2 3 5 6 8 9 
verrucose or spinulosc: 4 6 IO 

reticulate: 7 
grey turning brown: 1 2 3 4 
white turning ochre-yellow to tawny or clay-brown: 5 

6 7 8 9 10 

rose, violet or blue when young: 6 9 10 

sclcrot ial : I 2 3 
substrata!: 4 
absent: 5 6 7 8 9 10 
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Each generic name is provided below with its synonymy,• a description and a 
Latin diagnosis or a redescription, a list of selected known species, with Latin 
diagnoses if newly named, and fina lly a list of excluded species. These lists of excluded 
and accepted species, as well as the synonymies, do not pretend to be exhaustive 
now. ~{ore species of which I am aware have to be described or redescribcd in 
most of these gcnet·a, and will be included in a more detailed monograph. 

I. B oT R v T 1 s Pers., Syn. meth. Fung. 690. 1801. 

Botrytis Micheli, ov. Gen. Pl. 212. I. 9 1 f 1 4· 1729 (pre-linnean name). = Botrytis Micheli 
in Adanson, Families plan\. 2 : 3· 1763 (post-linnean, dcvalidated name) . = Bolf)lir Pers. 
subgcn. Eubotrytis Buchw. in K . Vet.- og l.andbohojsk. Aars.~kr. 1949 : 146. 1949 (no Latin 
diagnosis) . = Botrytis Pers. sect. Macrosclerolioplwrat Buchw. irl K. Vet. og Landbohojsk . 
Aarsskr. 1949 : 146. 1949 (no Latin diagnosis). - Type species: 8. cinerea Pers. (lectotype, 
selected by Clements & Shear, 1931 ) . 

Haplaria Link in Mag. Gcs. naturf. Freundc. Berlin 3 : 11. t8og. = Botrytis Pers. 'tribus' 
Spicatae Fr., Syst. mycol. 3 (2) : 396. 1832.- Type species: H. grisea Link (monotype) B. 
cinerea Pers. 

Polytu:tis Link in Mag. Ges. naturf. freunde, 13erlin 3 : 16. t80!); not Pol;•aclis Link l'l 1.. , 
p. Pl. , Ed. 'h 6 (1) : 62. 1824. = Monilia Pcrs. [subgcn.?J •Pn/yiUtis ( Link) Pc-rs., ~ycol. cur. 

1 : 3 1. 1822. = Botrytis Pers. ' tr ibus' Cyuwsae Fr., S}'St. mycol. 3(2) : 397· 1832. = Botrytis Pen. 
[subgcn.?) B. Polyactis ( Link) Sacc., Syll. Fung. 4: 128. 1886. - T}•pc species: P. uuf.s:aris Link 
(monotype) = B. cirurta Pers. 

Phyml11otrichum Bon., Handb. 1\fykol. 116. f 138. 1851. = Botr_l'tis Pc-rs. [subg1m.?j D 
Phymatotrichum ( Bon.) Sace. , Syll. Fung. 4 : 134· 1886. - T ype species: P. gmullum Bon. 
(lecto\)'pe, selected by Clements & hear, 1931) = 8. cinerea Pers. 

Botrytis Pen. sect. MicroJdtrotiophorat 13uchw., K. Vet. or;; Lnndbohojsk. ,\arukr. 1949 : 
146. •91-9 (no Latin diagnosis). -Type species: B. tulipat Lind (lecrotype, sclccted here). 

Colonies effuse, at first white to greyish, then dark brown; hyphae hyaline to 
brown, septa te. Conidiophores erect, solitary or in groups of 2 to 5 borne on a cluster 
of hypha I cells, basal cell often inflated; stipe straight, subhyaline to brown, septate, 
branched towards the apex, branches lateral, alternate, at a wide angle to the 
a.xis, successively developed from the base to the apex, branching again alternately, 
forming at each end a globose, swollen conidiogenous cell bearing simultaneous 
conidia on pedicels, becoming septa te and collapsing accordion-like at conidium 
maturi ty, afte r ab~cission leaving a promincnt, flat , rounded scar at the apex of the 
stipe or the ends of the branch stumps; stipe and branch stumps proli ferating from 
scars into new branches, septate, brown, producing new conidial heads; at maturity 
of these, proliferations occur again, making the resulting conidiophore monopodia!, 
d ichotomous or trichotomous, bearing one or more series of conrdial clusters along 
the stalks. Conidia holoblastic, globose, obovatc or elliptical, continuous, subhyalinc 
to brown, wi th smooth walls, separated from thc pedicel by a transverse septum, 
breaking off with a frill. Abnormal conidia with a median septum and a broadened 
base. 

Sclerotiai slale rcfcrred to Sclerotium Pcrs. Sclerotia black, plano-convex, flattened or 
pulvinate or cerebriform, rounded, lobate or elongate, with the surface smooth, 

• Rudakov's ( 1959) new infragcneric catq;orics of Rotr;·tis arc not validl)• published, nor 
is it now possible to assign them their correct positions in the synonymies. 



ifENSI'DI!RT : Botr;·tis 011d Botrytis-likt gtntra rSg 

nodulose or echinulate; cortex of lex LUra an&"lllaris, cells polygonal with walls thick 
and brown ; medulla of textura intricata, mterwoven hyphae with hyaline and 
gelatinous walls. Appressoria da rk brown to black, developed by repeated division 
of the growing hyphae as a Oat, palma te body of rectangular cells with walls be­
coming thick and brown, forming a cortex without a medulla. 

Spmnaliaf stale referred to Myrioconium H. Sydow. Spermodochium developed from 
sclerotia or hyphae, sometimes in collapsed hypha! cells, white to isabell inous, 
typically composed of a sessile or stalked , compact, penicillate cluster of phial ides 
or even of only a single phial ide, phial ides short, inOatcd towards the base, tapering 
at the apex, with or without a collarette ; spermatia phialidic, hyaline, globose, 
minute, thick-walled, uniguttulate, developed in chains and forming mucilaginous 
masses. 

Ptrjecl stale referred to Botr;·otinia Whetzel. 
Cultures arc readily obtained on standard culture media. Glucose favours stro­

matic production, while asparagine, hay extract, moderate temperature and near­
ultraviolet light favour conidiogenesis. Apothecia form in culture under special 
condition ~. 

SELECTED K.'IOWS SPECIES 

Botr;•tis adada Fresco., l.leitr. ~iycol. 1: r6. r85o - Botrytis a/Iii Munn in Bull. .Y. a!{ric. 
Exp. Stn 437 : 396. 1917. 

Bolryti.s b;•sJoidta Walker in Phytopatholog)' 15 : 709· 1925. 
BotrytiB caltbae Hcnncbcrt, sp. noo.; Latin diagnosis in Hcnncbcrt & Groves i11 Can. J. Bot. 

41 : :W3· rg63; holotypc: llerb. G.L.I I. 3094; conidial state of Botryotinia caltluu I lcnnebert 
& Ellioll in Ilennebcrt & Groves, toe. cit. 343· 1963. 

Botrytis cintrta Pers., rn. meth. Fung. 6go. r!Wr Hap/aria grista Link in Mag. Ges. naturf. 
freunde, Berlin 3 : rr. rBog. Polyactis vtdgari.s Link, loc. cit. r6. rBog = Ph)'TIIQtotrichwn 
gml(l/um Bon., Handb. l\fykol. 116. r85 r = Botr;•tis fuckeliOIIa Buchw. i11 K. Vet.- og 
Landbohojsk. Aarsskr. 1949 : 147. 1949; conidial state of Dotf)'Oiinia fiuktliana (De Bary) 
Whetzel in ~tycologia 37 : 679. 1945. 

Botr;•lir cctUXIluta Whetzel & Drayton in Myeologia 25 : 475· 1932, conidial state of Botryotinia 
wwoluta (Drayton) Whetzel in .:\1ycologia 37 : 679. 1945· 

Botrytis croci Cooke & Yfasscc in Cooke in Grevillea 16 : 6. r887. 
Botrytis tlliptica (lkrk.) Cooke ill Grdnrs' Chron. 30 : 58. I go I. 
Botrytis fabae • Ardii\a in Mems R. oc. esp. Hist. nat. 15 : 29 1. 1929. 
BotrytiB 6eariarum Hcnncbcrt, sp. nor . ; Latin diagnosis in Henncbcrt & Groves in Can. J . 

Bot. 41 : 335· 1963; holotypc: Herb. G.L.H. 11 14; conidial sta te of Botryotinia ficoriarum 
llennebert in llcnncbert & Groves, foe. cit. 355· 1963. 

Botr;•tis gaumthi11a (Berk. & Br.) ace., yll. Fung. 4 : 136. r886. 
Botrytis gladiowrom Timm. i11 Mrocd. I nst. Phytopath. Lab. BlocmbollOndcrl. Lissc 67 : t 5· 

1941; conid ial state of Botryotinia draytonii {Budd. & Wakcf. ) Seaver, North Am. cup-fungi 
{lnop. ) 62. 1951 ("Jraytoni" ). 

Botrytis gwbosa Rna be in Hedwigia 78 : 7 r. 1938; conidial state of Botr;'Otinia globosa Buchw. in 
Phytopath. 7.. 20 : 250. 1953. 

Botrytis hyacintlti Wcstcrd. & Bcyma i11 MedL-d. phytopath. Lab. W. C. Scholten 12 : 15. 1928. 
Botrytis narcissicola Kleb. ex \\'esterd. & Ucyma itr .:\ledcd. pbytopath. Lab. W. C. Scholten 

12 : 8. 1928; conidial state of Botryotinia narcissiccla (Gregory) Buchw. in K. Vet.- og 
Landbohojsk Aarsskr. 1949 : 137. 1919· 

Botrytis Jlatoniat Oud. in Verst. gewonc Vcrg. Afd. ·a tuurk. K. ='led. Akad. Wet. 18g7 : 455· 
18g7. 

Botrytis pcrlorRonii Rocd in .Blyttia 7: 77· 1949; conidial state of Botryolinia /Jlrlargonii Rocd in 
Blyttia 7: 77- 1949· 
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Botrytis polybla.stis Dawson in Trans. Br. mycol. oc. 13 : 102. 1928; conidial state of Botryotinia 
polybla.slis (Gregory) Buchw. in K. Vet.- og Landbohojsk. Aarsskr. 1949 : 137· 1949. 

Botrytis J-ri Buehw. in K. Vet.- og Landboh0jsk. Aars:skr. 1949 : •47· 1949; conidial state of 
Bolryotinia J-ri (Deyma) Whetzel in Myeologia 37 : 68o. •945· 

Botryti8 ranunculi JJenneben npud llenneben & Groves in Can . .J. Bot. 41 : 348. 1963; 
holotypc: H erb. DAO~vf 576go; conidial state of Botry"Otinia rammculi Hcnncbert & Groves, 
loc. cit. 348. 1963. 

Botrytis sphntrosperma Duchw. in K . Vet.- og Landbohejsk. Aarsskr. 1949 : 148. 1949; conidial 
state of Botry'()tinia sphntrosperma (Gregory) 13uchw., /()C. cit. 137. •949· 

Botrytis squamosa Walker in Phytopathology 15 : 71 o. 1925; conidial state of Botry"Otinin squamosa 
Viennot-Bourgin in Annis Epiphyt. 4: 38. •953· 

Botrytis tulipat Lind, Danish fungi 650. 1913 (often erroneously cit<.-d as " (Lib.) Lind") = 
Botrytis parosilica Cavara in Atti Tst. bot. Univ. Pavia 2( 1) : 432. 1888, not. B. parositica Pers., 
Mycol. cur. t : 35· 1822; sclcrotial state: Scurolium lulipae Lib., Crypt. ard. 36. 1830 :: 
Bolnlis lulipae (Lib.) Hopkins in Mcm. Comcll Univ. agric. Exp. Stn 45: 331. 1921 (later 
homonym). 

• OME NAMI'..S 'rO RE I'.XCL.UOP.Il 

Botrylis cameo chum., Enum. Pl. Sacll. 2 : 278. 18o3 is Chromtlosporium camll/m (Pcrs. ) Hcnnc­
bert. 

Bolrylis camta (Ehren b. ) Spreng. in L. Syst. Vcg., Ed. 16, 4( 1) : 551. 1827 (later homonym) 
is Chromelosporium camewn ( Pcrs.) Hcnnebert . 

Botrylis cryslallina (Bon.) Sacc., Syll. Fung. 4: •35· 1886 is Chromdosporium ollare (Pers.) Hcnne­
bert. 

Botrylis didwloma Corda, leon. Fung. 1 : 18. 1837 is Cl11omdosporium ochrauum Corda. 
Botrylis epigota Link in L., Sp. Pl., Ed. 4, 6 (1 ) : 53· 1824 is Chromdosponum lubmulaltml (Pers.) 

Hcnncbcrt. 
Botrylis epigata Link var. oehraua D. ace., Mycoth. ital. 1178. 1903 is CltromtlosJIOrium ochrauum 

Corda. 
Botrylis jilloa Link in L., p. Pl., Ed. 4. 6( I ) : s8. I 824 is Cltromtlosporium ollart (Pers.) llenne­

bert. 
Botrytis luteo-brunnta Krcm. & Bad. in Acta Soc. Bot. Pol. 23 : 727. 1954 is Chromewsporium 

ollare ( Pcrs.) H enncbcrt. 
Bolrylis spectnbilis Harz in Bull. oc. imp. Sci. nat. Moscou 44( 1) : 114. 1871 is Chromtlosporium 

ochraceum Corda. 
Botrytis lemstris (Link) Pcrs., ::\1ycol. cur. 1 : 38. 1822 is Coslanlinclla lerrulris (Link) Hughes. 
Botrylis lmulris Brunaud in Annls.Acad . 'ci . nat. Char. lnf. 24: ; 1. 1688 (later homonym) 

is Chromdosporium lubm:ulatum ( Pers.) Hcnnebcn. 
Botrylis lerrtslris J ensen in Bull. Cornell agric. Exp. Stn 315: 48g. 1912 (later hqmon)•m) is 

Cltrysosporium pannorwn (Link) Hughes. 

i\ TAXONOMIC REDISPOM riON OF TilE SI'I!CJES 

ASSICNEo TO PHrMATOTRJCHUM noN. 

Phymalolrichum baccamm Oud. in Vcrsl. gcwone Vcrgad. Afd. 'atuurk. K. ' ed. Akad. Wet. 
1900: 392. 1900 is Aurtobosidium pullulans (Bcrkh.) Arnaud. 

Phymalotrichum compactum Pat. in Bull. Soc. mycol. Fr. 7 : 162. 18g1 = Botrytis rompacla ( Pat.) 
Sacc., Syll. Fung. 10 : 536. 18g2 is Nodulisporium compactum (.Pat.) Hcnncbcrt, 
comb. nov. 

Phymalotrichum doryphomm (Pound & Ckm.) Lindau pro .rynon. in Rabcnh., KryptogFI., 
Ed. 2, 1(8) : 11 6. •904 = Bolrytis doryphora Pound & Clem. in Pound, Rep. Bot. Surv. 
1'\ebr. 3 : 11 . 18g4 is a Botryosporium species. 
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Phymotoln"chum t/Jigotum (Link) Oud. in Verh. K. :\kad. Wet. (. at. II) 11 : 493· 1904 = Botrytis 
epigoca Link 1824 is Chromtlospon"um tubtratlatum (Pers.) llennebcn. 

Ph.J1710iotn"chum fimicola Dring in Trans. 13r. mycol. oc. 42: 4o6. 1959 is Pulcltro111)'Cts fimicolo 
(Dring) Hcnncbcrt. 

Ph.J171alotn"chum fungicola Zeller in ~)•cologia 21 : 110. 1929 is Aegerita fungicola (Zeller) 
llenneben, comb. nov. 

Phymaloln"chum gcmeUum Bon., llandb. ~'[ykol. 116. 1851 "' Botrytis gemcUa (Bon.) ace. in 
Michclia 2 : 258. 1881 (iconotypc: Bon. , /oc. cit. f. 138; lectotype species of Phymatotrichum) 
is Botrytis cinma Pcrs. 

Phymalotrichum gossypinum (13res.) Troller in ace., Syll. Fung. 25: 6g7. 1931 = Botrytis gossypura 
Brcs. in Annis mycol. 18 : 57· 1920 is Tn"chodcnna polysporum (Link) Rifai. 

Phymatotrichum hamatum (Bon.) Oud. in ~cd. Kntidk. Arch. liT 2 : 9o8. 1903 = VerticiUium 
hamatum Bon., Handb. Mykol. 97· 1851 is Tn"chootT/1111 hamatum (Bon.) Bainicr. 

Phymatotrichum lontum Bon., llandb. ~fykol. 116. 1851 = Botrytis laneo (Bon.) ace., yll. 
Fung. 4 : 136. 1886 is Chromtlospon"um tubtrculotum ( Pcrs. ) llcnncbcrt. 

Phymatotrichum omnioorum Duggar in Ann. ~ro. bot. Gdn 3 : 22.' 191 6 is Phymatotridtopsis orm1ioora 
(Duggar) Hcnncbcrt. 

Pl!:ftiiOiotridrum fiotoniot (Oud.) Oud. in Verb. K. Akad. Wet. (:-lat. II ) 11 : 493· 1904 :::: 
Botrytis paconia~ Oud. , an accepted species of Botrytis. 

Phymatotriclmm pyramidale Bon., Handb. Mykol. 116. 1851 = Botrytis pyramidalis (13on.) . ace., 
Syll. Fung. 4 : 135· 1886 = Botr:;"OS/JOrium pyramidale (Bon.) Cost., Muccd. simp!. 45· 1888 is 
Botr;"Osporium pulchrum Corda. 

Phymalotrichum siloicola Tabcnh. & Watkins in Am. J. Bot. 24: 390. 1937 ("silvicolum" ) is 
Chromtlo.rporium tubtrculatum (Pcrs.) ltcnncbert. 

Phymototrichum tillttii (Desm.) Oud. in Vcrh. K. Akad. Wrt. (1'\at. 1 T) 11 : 493· 1904 = Botrytis 
tiUetii Dcsm. in Annis Sci. nat {Bot.) II ro: 3o8. 1838 ("tilktei" ) is CostantincUa termtris 
(Link) Hughes. 

2. S t rep to b o try s H ertnebert, ge11. 11ov. 

Type species: S. strcptothri.~ (Cooke & Ellis) Hcnncbcn. 

Coloniac effusae, gri.seac dcinde bmnncac, hyphis hyalinis seu brunneis, septati.s, ramosis. 
Conidiophori crecti, solitarii vel caespitosi, magni, la.xos raccmos conidiorum fercntes ; 
stipitcs cylindrici, brunnci, scplati , stricti, sursum ramosi, ramis longis, tortilibus, itcrum 
ramosis, ramulis extremis in apicc conidiogcnis, non inOati.s, simul conidia ad pcdiculos pro­
ducentibus, tarde dilabentibus. Conidia holoblastica, globosa, subhyalina vel brunnca, 
lacvia, cum basali vcstigio pediculi. clcrotia minuta. permatia phialidica hyalina. Species 
typica, Strefllobotrys slrtptothrix (Cooke & Ellis) Hcnnebert. 

Coloniu effuse, grey turning soon to dark grey and dark brown; hyphae hyal ine to 
brown, septate, branched and anastomosing. Co11idiophores erect, single or in groups 
of 2 or 3, tall, with large, lax conidial heads ; stipe cylindrical, brown, septate, often 
with a slight.ly swollen basal cell, wall straight, at about half height alternately 
branched a t a wide angle, branches long, with the wall tightly twisted and branched 
again several times, the last branchJets at right angles nea.r the ends, each apical 
cell of branches and branchlcts del imited by a septum, remaining unswollcn, 
conidiogenous, producing 2 to 6 simultaneous conidial buds on short pcdiccls, and 
collapsing at maturity, leaving the branches with terminal, perpendicular stumps 
which do not proliferate. Conidia holoblastic, regularly globose, subhyaline to 
brown, smooth , bearing an inconspicuous frill at the basal septum. 

Sckrotial slate referred to Sclerotium Pcrs. Sclerotia of small size and similar to those 
of Botrytis. 
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Spermaliai slate referred to Myrioconium Sydow. Spermodochium similar to that of 
Bolr;•lis. 

Per{ul slate referred to Strepiolinia Whetzel. 
Cultures arc readily obtained, fast growing, developing both conidia and sderotia 

on most standard media under daylight or ncar-ultraviolet light and moderate 
temperature. Perfect states have been obtained in culture (EIIion 1962, tg6g). 

0ESCR18EO SPEC11'.S 

Streptobotrys ari.saemae l lennebert, sp. 110u.; Latin diagnosis in Whetzel in Mycologin 37 : 
686. 1945; holotype: Herb. CUP 8377; conidial state of Streptotinin arisae171Qt Whetzel, UH:. cit. 

Streptobotrys caulojJirylli Hcnncbcrt sp. no~.; Latin diagnosis in Elliott in Can. J. Bot. 40: 1200. 
1962; holotype: I lerb. DAOM 755 14 ; conidi::ll state of Streptotinia caulophy//i Elliott, /oc. cit. 

Strepcobotrys streptothrix (Cooke & Ellis) Hcnnebert, comb. 11ou. = Polyactis streptothrix 
Cooke & Ellis i11 Grevillca 7 : 39· 1878 = Rotrytis strtJilothri.~ (Cooke & F.llis) Sacc., Syll. 
Fung. 4: 127. 1886. 

3· A m. p h o b o t r y s H enncbert, gen. nov. 

Botry tis Pcrs. subgcn. Sphatrobotrytis Buchw. in K. Vet.- og Landbohojsk. i\arsskr. 1949: 
146. 1949 pro parte typica (no Latin diagnosis).- T ype species: Amphobotrys ricini (Bucbw.) 
Henneben. 

Coloniae cffusae, ochro-griseae deinde brunncac, hyphis hyalinis, septa tis, ramosis. Conidio­
phori crceli, solitarii, magni, laxos raccmos conid iorum fcrcntcs; s1ipitcs cylindrici, pallidc 
brunnci, scptali, sursum dichotomicc bifurcati, m mis ~ymmctricis, divaricatis, longis, cylin­
dricis, repctjto bifurcatis, in apice geminatis globosis, inflatis ccllulis conidiogcnis, simul 
conidia ad pediculos fcremibus et deinde dilabentibus. Conidia holoblastica, globosa, sub­
hyalina vel brunnca, laevia, cum basali vcsligio pediculi. Sclerotia media et spennatia phja­
lidica hyalina. pccics typica, Amphobotrys ricini (Such".) Henncbcrt. 

Colonies effuse, white turning grcy-ochraccous to brown, hyphae hyaline, septate, 
branched. Conidiophow erect, single, tall, with large, lax conidial heads; slipc 
cyl indrical, light brown, septate, at about half height bifurcate at a wide angle, 
branches almost symmetrical, long, cylindrical, repetitively bifurcating a t shorter 
intervals to produce groups of paired, ~lobose, inflated, terminal conidiogenous 
cells, each developing simultaneous conidtal buds on short pediccls, then collapsing 
at maturity. Conidia holobla.~tic, regularly globose, subhyaline to brown, smooth, 
bearing an inconspicuous frill at the basa l septum. 

Sclerotia/ slate referred to Sclerotium Pers. Sclerotia of small size, similar to those of 
Botrytis. 

Spermaliai stale referred to Myrioconium Sydow, similar to that of /Jotrytis. 
Perfect slate referred to Bolryotinia Whetzel. 
Cullures readily obtained on standard culture media. Perfect slate unknown in 

culture. 

O ESCRI0£0 SPf.CSf.S 

Amphobotrys ricini (Buchw.) Hcnncbcn, comb. 110/J. = Botrytis ricini Buchw. in K. Vet. 
og Landbobojsk. Aarsskr. 1949: 148. 1949 (Latjn diagnosis by reference to Godfrey, 19 19) 
= Botrytis bifurcala Miller, Giddens & Foster in Mycologia 49 : 78g. 1957; conidial stntc of 
Bolryotinia ricini (Godfrey) Whetzel in Nfycologia 37 : 68o. 1945· 
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4· V e r r u c o b o t r y s Hennebert, gen. nov. 

Botrytis Pcrs, subgen. VtrruCllbotrytis Buchw. in K. Vet. og Landbohojsk. Aarsskr. 194.9 : 
(no Latin diagnosis). - Type species: Verruroboto•s geranii ( cavcr) Hcnncbcrt. 

Coloniac cffusac, brunncac, hyphis subhyalini3 vel brunncis, septa tis, ramosis. Conidiophori 
crccti, singuli, apicc ramosi; stipcs cylindrici, scptati, brunnci, crasso parictc; rami raccmum 
conidiorum formantcs latcralcs, alternati, tcrminalibus ccllulis non inflatis, conidiogenis, simul 
pauca conidia ad pcdiculos produccntibus, rami tarde pro magna pane dilabentcs, stipitcs c 
cicatricibus apicalibus ct latcralibus dcindc proliferantcs. C'.onidia holoblaSLica, pyriformia 
vel subglobosa, brunnca, basi applanata, crasso ct intcmo valdc puncta to parictc, cum obscuro 
vestigio pediculi dilabcntia. ' tromata in substrato dclineata. vecics typica, Vem1cobotrys 
gtronii ( eaver) llcnnebcrt. 

Colonur efii.•sc, white turning brown, hyphae subhyalinc to brown, branched, 
septate. Co11idiopllores erect, single, st ipe cylindrical, s,cptate, brown, thick-walled, 
wtth lateral, alternate branches ncar the apex, forming a tree-like conidial head, 
successively developed from the base to the ape.x and branched again as in Botrylis, 
each ter·mrnal cell of branches unswollcn, conidiogenous, producing 2 to 3 simul­
taneous conidial buds on short pediccls, the greater pan of tJ1e branches collapsing 
and breaking off at conidium maturity leaving scars on the main axis, which may 
proliferate axially and laterally to produce new conidial heads. Conidia holoblastic, 
pyriform to subglobosc, with a flattened base, mostly without a frill, brown, with 
thick walls, an inner wall layer heavily punctate. 

Stromatal slate not a true ~clerotium but a substrata! stroma, delimited by a black 
line formed of rind-like, dark, thick-walled cells and filled with medullary, inter­
woven, thin-walled hyphae mixed with host tissues; developing in vitro in irregular 
large areas of subhyahnc to brown hyphae delineated witl1 a dark line of compacted, 
thick-waUed, brown hypha! cells. 

Spermalial slat~ not observed. 
P~Ject slate referred to Seav~inia Whetzel. 
Cultures readily obtained on standard culture media. Perfect stale unknown in 

culture. 

0E.SCRIBED SPECIES 

Verrucobotrys geranU (Seaver· Hcnncbert, comb.11ou. = Botrylis gtranii caver in Mycologia 
39 : 116. 1947; conidial state of Su11Jtrinia gero11ii (Seaver & Home) Whetzel in Mycologia 
37 : 705. '945· 

5· D i c hobo t r y s Hennebert, gm. 1wv. 

Type species: /J. 11burtdofll Hcnncbcrt. 

Coloniae cffusae, ochraceac h)'Jlhis hyalinis, la.xis. Conidiophori crccLi, magni, rcpctito 
dichotomicc furcati; rami longi, divaricati, sursum curtiorcs, tcnninalibw gcminatis globosis 
inflati, conidiog<'ni3 ccllulis, simu1 conidia produccmes, dcmum collabcmibus. Conidia holo­
bla.stica, singula, scssilia vel pcdunculata, subglobosa vel napiformia, lacvia, supemc sacpc 
crassiori parite, infcmc •cnui parictc, cum vcstigio pediculi dilabentia. pccics typica, Dicho­
botr;•s abrmdons llcnncbert. 

Colonies large, eOusc, pale to dark ochraceous, creeping hyphae hyaline, loose. 
Conidioplwres erect, tall, dichotomously fureate at about half height, branches long, 
symmetrical, divergent, and fureating symmetrically several times at shorter lengths 
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up to the apex, terminal branches each bearing paired, round, inOated conidiogcnous 
cells developing simulta neous conidial buds, then collapsing at mawrity. Conidia 
holoblastic, single, sessiJe or on r edicels, subglobose to napiform with an equally 
thick wall or with a thicker wal on the upper half than on the lower half, wall 
smooth, with the basal septum often a t some distance down in the pedicel, breaking 
off at maturity by rupture of the pedicel under the septum, leaving a conspicuous 
friJI. 

Perfect stau referred to Trichophaea Boudier. 
Cultures readily obtained on standard culture media, both conidial and perfect 

states being produced. 

DescRmP.n ~PP-CJP.l> 

Die.hobotrys abundans Hcnncbcrt, sp. twv.; conidial state of Trichopluua abrmdans (Karst.) 
Boud., llist. class. Diseomyc. Eur. 61. 1907. 

Coloniac ciTusac, primum albae. dcmum ochraccac, hyphis hyalinis, prostratis. Conidio­
phori erccti, 7 10 f.tm crassi, scptati, dichotomicc furc.'lti, ram is primis 100- 200 f.tm longis, 
secondariis 50 - 65 ttm, tertii~ 20 - 30 pm, apical ibus cellulis rotundis innatis, conidiogcnis, 
10 - '5ttm diamctro, usque 10 vel 15 conidia fcrcntcs. Conidia ad pcdiculum 2- 3/tm longum, 
t 11m crassum cnnata, subglobosa vel napiformia, lacvia, supcmo parictc parcc crassiori, 
ochracca, pedicellata, cum pediculi vestic:io liberata , (5 ) 8- 11 (- 15) X 7 9 pm. llolo­
t)'pus: Herb. C.L.H. 3168, in sterilisato humo, alinas, California, 1. TIT. 1963, leg. E. E. 
Butler. 

Dichobotrys brunnea Hcnncbcrt , sp. nov.; conidial state of Trichophata brunnca (Alb. & 
Schw.) Batra i11 Batra & Batra in Kansas Univ. Sci. Bull. 44 : 167. 1963. 

:\{tSAPPLJ£0 KAME. - Splratrospora hin~~ulto (Bcrk. & Br.) Ma.sscc scmu Wolf in J. Elisha 
Mitchell scient. oc. 79 : '59· 1963 (fide R. P. Korf., pm. cqmm.). 

Coloniac c!Tusae, noccosae, primum albae, demum grisco-brunncae, hyphis hyalinis, 
scptatis, ramO.'Iis. Conidiophori magni, erccti, parcc ramosi, 2-3-repctite dichotomici, cellulis 
apicalibus ramorum inOatis rotundis, gcminalis, 6- 12 simul ennata conidia fcrenlibus. 
Conidia hyalina, globosa, 12 15 f'lll diamctro. Habitat in humo in viridicario. Holotypus 
(iconotypus); Wolf in J. Elisha :-lite hell scient. oc. 79 : 15 7. f. 1 F. 1963. 

Dichobotrys parvispora Henn,ebert, sp. nov.: conidial state of Trichoph.nea saccata 
(Evans) Korf, comb. nou. = Sphacrospora sauata Evans in Trans. Br. mycol. Soc. 57 : 244. ' 97'· 

Coloniac ciTusae, primum albae, demum ochraceac, hyphis hyalinis, prostratis, scptatis. 
Conidiophori crccli, eylindrici, 8-10 11m crassi. parcc scptati, dichotomicc ramosi, ramis 
primariis 1 oo-soo ttm long is, secondariis ct postt>rioribus curtioribus ult..imis 15 40 tLm, pluries 
scpta tis, terminalibus ccllulis rotundis innalis, conidiogenis, ID-14ttm diamctro, numerosa 
conidia ferentibus. Conidia singula ad 1 Jtlll crassum pediculum ennatn, napiformia vel sub­
globosa, raro cordata vel obovata, e visu latcrali, circularia e visu apicali, tarde supcmc 
crassiori paricte, in ferne dcpresso parietc, laevia, 4-6pm alta X 4-8 pm lata, cum vesligio 
pediculi dil:1bent..ia. Habitat propc thermis in cumulo deiccto carbonariorum. Holotypus: 
llerb. C.L.H . 11949, e.x CB 8o4.70, StaiTordshire, Angli:1, Maio rg68, leg. H. C. Evans. 

Dichobotrys sessilispora Hcnncbcrt, J/1. 1101•.: Latin diagnosis in Cain & Hastings in Can. J. 
llot. 34 : 36o. 1956; holotype: Herb. TRTC 30102; isorype: llerb. G.L.ll. 2221; type main­
tained as living culture, ATCC 188g7, M UCL 2221; conidial state of Trichophaea min uta 
(Cain) Korf, comb. nov. = Sphatrospora minula Cain in Cain & Hastings, loc. cit. 
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6. C 11 RoME Los Po R 1 u M Corda in Sturm, Deutschl. Fl. III (Pi lze), 3(13) : 
81. t. 41. 1833. - Type species: C. ochraceum Corda (monotype). 

Hyplulia Fr. , Summa Vcg. Scand. 447· 1849; not l lyphtlia Fr., Syst. Orb. Vcg. 149. 1825 
[holotype species, Trichodmna rostum Pcrs. = H. roua (Pcrs. ) Fr.]. = H;'fJhtlio. Fr. [subgcn. ?) .. 
Hyphom;octtoidta Fr., Syst. mycol. 3(1) : 213. 1829. = Hyphtlia Fr. [subgcn.?) Gtohypha Fr., 
Summa V<:g. Stand. 447· 1~9. - Type species: H. tmtslri.s Fr. (lectotype, selected by juel, 
1920). (Later homonym by exclusion of holotype: sec Donk, 1962a.) 

Botrytis Pers. ' tribus' Paniclllatat Fr. , Syst. mycol. 3(2) : 405. 1832. = Botryti.s Pcrs. [subgcn.?) 
A. Eubotryti.s ace. Syll. Fung. 4 : 1 16. 1886.- Type sp<.-cies: Botryti.s camta 'chum. (lectotype 
selected here for both taxa). 

Colonies efl'use or in small patches, velvety or tufted, at first white, then d iversely 
coloured, rose, purple, violet, li lac, blue, yellow, odtr<~ccous, grey or brown, devel­
opi~ on the substratum either a dense subiculum or. a loose network of creeping, 
hyahnc to fulvous, often broad, thin-walled, simple or aggregated, fas t growing 
hyphae, soon collapsing at maturity. Conidiophow erect, either mononematous, 
sohtary or cacspitose, or in fasciculate synnemata, very short to long, apically devel­
oping small, individual, radiate or pulvinate to la.-ger, compacted conidial heads; 
stipes hyali.ne to ochraceous fulvous, cylmdrical, septate, thin-walled, anastomosing 
when synnematous, dichotomously furcate at the apex; branches short or longer, 
repeatedly branched, regularly dichotomous to irregularly coralloid, with or without 
symmetrical septation, parallel or divergent, cylindrical, st raight, or slightly inflated 
wilh blunt Lips, hyaline, thin-walled, conidiogenous either on their terminal cell 
or along several dichotomies backwards, producing numerous, simultaneous, well­
spaced conidial buds on conspicuous pediccls, collapsing almost enti rely at conidium 
maturity. Conidia holoblastic, borne singly on pcdicels, globose, subglobose or 
ovate, at first smoolh and hyaline, diversely coloured in mass, wilh the inner wall 
finely punctate, verrucose, echmulate or coarsely warted, ornamentation cyano­
philic, and external wall smoolh and translucid. 

Perftct slau rcfcn·ed to Pe<.i<a Pcrs. 
Cultures readily obtained from ascosporcs, conidia and hyphae on standard media 

from species wilh known perfect states; from most unconnected species, germinat ion 
ofcon1rua fails to occur, as also reported by Brefeld ( t888), but growth from hypha! 
transfers has been obtained. 

:'-l'oTEs: Brefcld ( 1888) dC~>cribcd and illustrated basidial fungi obse1vcd by J ohan­
Olsen, his assistant, in connection wilh some of the species assigned here. Tommtella 
jltuJa Bref. [ - Botryohypoclmus isabellinus (Fr. ) J. Erikss.] was said to be associated with 
Botrytis argillac6a Cke. or B. gemella (Bon.) Sacc. smsu Saec. (i.e. Chromelosporium 
corneum of this treatment), and T. gr011ulata Brcf. with /3. epigaea Link (i.e., C. tuber­
culatum). H e confessed explicitely not to have seen conidial and basidial states in 
direct connection on the same hypha, but assumed Lhei r mutual relationship from 
the striking similarities of their hyphae and spores and from their regular concomi­
tance in nature. Von Hohnel (1907) added to these observations, connecting B. 
iJabellina Preuss (i.e. C. ocltraceum) to T . isabellina (Fr.) H ohn. ( T . Jlaua), and B. 
cornea Schum. ( = C. cameum) with T.fusca (Pers.) H olm. "o demonstration ofthesc 
connections has ever been provided. 

However, several authors have assumed the correctness of Brefeld 's and von 
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H ohncl's assertions. Juel (1920), whi le describing the similar conidial apparatus in 
Chromelosporium (as Hyphelia) and in Ostrcuoderma (also as Hyphelia) indicated the 
presumed basidial state, following Brefeld . I lcim & 'Malen~on (1933), and 'Malen~on 
( 196o), with the same faith in Brefeld's statement~, concluded these fungi were 
basidiomycetous. 

As Lohwag ( 1934) already foresaw, it is now establ ished that a number of species 
of this genus are conidial states of Operculate Discomycetes. Al l fall in the genus 
Peeiza in its broad sense, including spherical- and elliptical-spored species (Schneider, 
1954; Wolf, 1955, 1958 : Korf, 1961; Paden, 1972). 

Details of the ronidial apparatus a~ seen under the electron mirroscopc have 
been provided for Chromelosporium ollare (conidial Peziza ostracodmna) by Hughes & 
Bisalputra (1970). 

0ESCRIRt:D ~I' F.CII'.S 

Ch.romelosporium arenosum 1 lcnnebcrt, $ft. noo. 

Fungus imperfectus. Coloniae pellucidae, sporulantcs arcnosae, primum albae, demum 
cretaceac, hyphis tcncribus, sparsis, arancosis, parcc septa tis, 7-9 ,wn crassis, facile cvancs­
centibus, sacpe rcgencrantibus. Conidiophori mononcmati, brevissimi, crecti, spnrsi, solitnrii, 
stipcs 7o-1oo 1~m longi, 8-g Jtm Cl'a$l!i, basi innata, cylindracci sed ad septos corutricti, 2 
scptati, in a pice 1-3-dichotomice furcati; rami brcvcs, intcrmedii 1o-15 ttm longi, 6-7 IJ.m 
crassi, terminalcs usque ad 50 ttm longi, l3Jtm crassi, in tot a longitudinc conidiogcni. Conidia 
singula ad dcnticulum, globosa vel ovata, 3·5 ·5·5 X 3·5- 6·5/tm, crasso parictc, cxtcrno lacvi 
et hyalini, interno tubcrculato cum 6 10 rotundis cyanophilis vcrrucis in mcdiano visu. 
Habitat in putrido ligno. 1 lolot:ypus: Herb. K., Flora Vcnezuclac 2474, nd lignum putridum 
Es/ltltliae, 3550 m. alt ., Mucudaji, Sanicle anto Domingo, F.stado Mcsida. Venezurla, 22 

Julio 1958, leg. R. W. G. Dennis; isotypus: Herb. G. L.H. 2298, DAOM 83359. 

Chromelosporium canadense Hcnncbcrt, sp. 111/U. 

Fungus impcrfcctus. Coloniae cffusac, laxac. primum albae, dcmum fu lvac vel cinna­
momeae, hyphis crassis, tencribus, evancscentibus. Conidiophori mononcmati, erccti, singuli, 
fulvi, parce septati, stipitcs 2<><r300 ftm longi, cylindrici, 8-to ftm Cl'a$l!i, rcgulariter et 
repetite dichotomici, ramis vere divaricatis, longis, primariis t6o--~oo /).m longis, tcrmi­
nalibus conidiogenis, brcvibus, continuo geminatis vel quatcmis, symrnl'Lricis, 16-41! ttm 
longis, 1o-12 pm crassis. Conidia singula ad dcnticulum, fulva, globosa, 4-6.6 IJ.lll diarnetro, 
verrucosa, 10 20 verrucis in mediano visu. I £abitat in putrcscentibus muscis et ligna, autumno. 
Holotypus: Herb. DAOM 71947, and lignum putridum in sylvis, Gatincau Park, Catineau, 
Quebec, Canada, 25 Nov. t!)6o, leg. S. J. Hughes socio G. L. Hcnncbcrt; isolypus: Herb. 
G.L.H. t68g-A. 

NoTE: The fungus has been obtained several times in culture on Hagem's ~fedium, 
but remained steri le. 

Chromelosporium carncum (Pet'S.) Hcnucbcrt, comb. noo. 0:::: iJuriu umrta Pers., Syn. 
meth. Fung. 6g8. t8ot. - eotype specimen, dcsi'!nated here: llerb. G. L.ll. 12o8, on 
leaves of Qpercus pedunculalus and Fagus sylvatica, For~t de Soigncs, Tcrvuercn, lklgium, 18 
Aug. 196o, leg. G. L. Hennebcrt. 
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NoTE: This species forms synnematous conidiophores, and commonly develops 
on dead leaves in Europe, more rarely in America. A perfect state is unknown. 

Chromelosporiu.m coeruJescens (Bon.) Hcnnebert, romb. nov. = Polyoctis com,faans Bon. 
in Fre3en., Bcitr. Mykol. 1 : 14. 1850 = Botrytis cruruluunJ (Bon.) Sacc., Syll. Fung. 4 : 
132. 1886. l'icotypc specimen, selected here: Herb. G.L.H. 2323, on rotting leaves and 
humic debris of Aur sacdwrum, 8ttula /utta and Tsugo conadmsis in mixed woods, Bell's 
Comers, Ontario, Canada, 30 July 1961 , leg. G. L. H cnncbcrt. 

OTP..S: This specie is synnematous, and is intermediate between C. cam~um and 
C. lubmulalum. It is remarkable for its bright, crystal blue color, turning rose violet. 
It grows in large patches on decayed wood and mosses in the fores t, and is common 
in America, rare in Europe. A perfect state is unknown. 

Chrome.losporilUD macrospennlUD 1 [cnncbcrt, sp. nou. ' 

Coloniac arancosac, albae, dcmum sporulantcs fcrrugincac, hyphis tcncribw, !axis, 
intricatis, prostratis, hyalinis vel subhyalinis, producentibw laterales cellulas magnas, sphae­
ricas, 40-50 11m diametro, tcnui pariete. Conidiophori mononemati, ereeti, pallidi vel ferru­
ginci, cylindrici, septati, stipitcs 4oo-6oo X 15- 18Jtm, apice bis usque quater dichotomice 
furcati; rami cylindrici, 20 j.tm crassi, parce scptati, tcrminalcs crccti, radiati, cylindrici 
vel clavati, 130 t6o pm longi, 20 pm crassi, conidiogeni, tarde evane3Centes. Conidia singula 
ad pediculum, globosa, laevia, ferrugineae, 15~3 pm diametro. tatus perfcctus: Pu:~a sp. 
indet. Holotypw: Hrrb. G. I.. H. 1116, cultura sicca ex ascosporis Pu.~oe, in sterilisata terra 
in caldo viridicario, Heverlcc, Belgic, 2 Aprili 1g6o, leg. G. L. Hennebert. 

OTP.S: Thi~ ~pccics differ.; from C. ol/are in having conidia twice the d iameter 
of those in that species. The perfect state material represents an apparently undes­
cribed species, but is perhaps too fragmentary to serve as a type speci men (R. P. 
K orf, pers. comm.). 

Chromtlospon"um ochrauum Corda i11 Sturm, Deutsch!. Fl. Ill (Pilze), 3(13) : ll1, 1.41. 1833. 

·o-ri:'.S: The species is characterized by mononematous conidiophores with long, 
d ichotomous branches and verrucose conidia. It commonly develops on litter 
materials in deciduous forests. A perfect state is unknown, and attempts to culture 
it have failed. 

Chromelosporiwn ollare (Pens.) Henncbert, comb. nov. = f>tmotium o//are Pers., yn. 
mcth. Fung. Gg7. 18o1; conidial slate of Pt:t~a oslracodmno Korfin Mycologia 52 : 650. 1961 
("196o"). - l'ieotypc specimen, designated here: Herb. G.L.H. 1112, on damp, sterilized 
soil in greenhouse, 13crlin, March 1953, leg. R. Schneider; type maintai.ned as a living 
culture, CBS 382.54, MUCL 1112. 

~OTF.: T he conidial stale of thi common greenhouse fungus has, following the 
classification of Hughes ( 1958), been assigned to Oslracoderma (Korf, 1961; Fergus, 
1961; Barron, 1968; von Arx, 1970). 

Chromelosporlu.m trachycarpwn l lcnncbert, sp. nov. = ? Rhinolrichwn lroch;v:arpum 
WolfinJ. Elisha Mitchell scient. Soc. 74 : 166. 1958 (type not indicated) ; conidial state of 
Pu.i:ta tradi)Carpa Currey. 
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Colonise pcllucidae, primum albae, demum ochroleucae vel ochraccac, vclocitcr crcs­
ccntes, hyphis tencribus, prostratis, intricatis, nggrcgatis, hyalinis. Conidiophori crccti, 
breves, so-too ~m longi, in npice muhiplice dichotomice furcati; rami cylindraeei, breves, 
2o-ss 11m longi, 8-t o ~m erassi, apcrte diva ricati, conidiogeni toti, capita compacta pulvinata 
formantcs. Conidia singula ad pt.'<iiculum, pallidc luteo-ochracea, globosa vel breve ovata, 
cxtcmn laevia, interne granulata vel vcrruculosa, to- ts verrucis in mediano sectione, s 9 X 
s-7 ~m. Habitat in foci locis, in sylvis. Holotypus : Herb. G.L.ll. 2197, cultura siccn ex nscos­
poris Pa.kae trach;-carpae in foci loco in sylva, Campo undccimo, Alleghany State Park, N.Y., 
America sept., 11 Juno 1961, leg. G. L. Hcnnebcrt ; nscophoro stnto adjunte prcscrvato 
(Herb. DAOM 83.324, G.L. ll. 2197; dct. confirm. R. P. Korf). 

Chromelosporium. tuberculatum (Pcrs.) Hennebert, comb. noo. = Trichodtrma tuboculatum 
Pcrs., Syn. mcth. Fung. 234· t8o t - HJ'Jihtlitl/trmln".l Fr., Syst. mycol. 3(1): 213. 1829. 

NoTES: This common species develops byssoid patches on naked, loamy soil in the 
forest, and is characlCrized by synnema tous, compacted conidiophorcs of variable 
colour, bearing verrucose conidia. J\ perfect state is unknown. 

Chromtwsporium state of Pa.i~a tndocarpoidu Bcrk. in Hook. f. , Fl. "ov. Zeal. 2 : •99· t8ss 
Puka lriotarpa Curr. in Trans. Linn. oc. Lond. (Bot.) 24 : 493· 1864. 

NOTE: The state developed in artificial cuJture consists of compacted pa tches of 
conidiophores bearing g lobose to ohovate, vcrruculosc conidia in strains received 
from Dr. J. \ V. Pad en. 

7· P u 1 c h rom y c e s H ennebert, gen. nov. 

Type species: P. jimico/a (Dring) Hcnncbcrt. 

Fungi impcrfccti. Coloniac cfTusac, primum albae, sporulantcs fcrrugincac, vclocitcr cres­
ccntcs, pctalifonncs vel zonatae, hypbis hyalinis. Conidiophori mononemati, crccti, rnagni.s­
simi, singuli vel caespitosi, hyalini dcrnum brunncsccntes, parce scptati, crasso paricte, ex 
apicc stipitis spiraliter numerosos latcrales mmos formames; rami acquales, radiati , 2 ·4-fide 
dichotomkc furcati, tcrminalibus cclluli., longi~, cylindricis, conidiogcnis, fcrc simultanca 
conidia ad pt:diculos produccnlibus, practcr stcrilcm attcnuatam ct acutam apicalcm partem, 
totis ramis cvancsccntibus ct cadcntibus a stipitc in maturitntc. Conidia holoblastica, singula 
ad pediculum, sphacrica, juvcnia hyalina et laevia, matura fcrruginca ct rcticulata, crasso 
parictc, promincntc basi pracdita. Habitat in rosoris fimo, Africa, America. Species typica, 
Pulthromyus jimicola (Dring) Hcnncbcrt. 

Colonies effuse, at first white, then ferrugineous when sporulati n$, fast growing, 
petaloid to zonate, hyphae hya line, septate, often aggregated. Comdiophores mono­
nematous, e rec t, very tall, single or cac pito e, hyaline turning brown, sparingly 
septate, thick-walled, producing spira lly at the a pex of the stipe numerous lateral 
branches; branches of e~uallength, radiate, 2 to 4 times dichotomously furcate, with 
terminal cells longer, cylindrical, conidiogenous, producing a lmost simultaneous conid­
ia on pedicels, except at the sterile, ta pered and acute end, branches collapsing a nd 
brcakmg orr from the Stipe at conidium maturity. Conidia holoblastic, single on a 
pedicel, spherical, hyaline and smooth when young, then ferrugineous and reti­
culate, wtth a prominent base. Habitat in rodent dung. 

Perfect state unknown. 
Cultures readily obtained on sta ndard media. 
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D P.SCRIBP.D SPP.CJES 

Pulchromyces fitnicola (Dring) Hcnncbcrl, comb. rwv. _ Phymatotrichum fimicola Dring in 
Tram. Br. mycol. Soc. 42 : 4o6. 1959. 

8. P b y m a t o t ri c bop s i s Henncbert , gen. nov. 

Type species: P. omnivora (Duggar) Hcnncbcrt 

Fungi imperfccti. Coloniac arancosac, (Joccosac, hirsutac, implcxac vcJ compactac, lutco­
ochraccac vel brunncac. pcrsistcntcs. Mycelium ex hyphi.s scptatis, fibulis dcstitutis, ramosis, 
sacpc anastomosis ct multi.septatis in funiculos aggrcgatis, cum aerialibw cruciatis hirsutis 
sctis pracditi.s. Conidiophori latcrales in hyphil ennati, simplices vel ramosi, moniliformes, 
terminalibw et subterminalibus cellulis in(Jatis, g lobosis, conidiogeni.s, fere simultancitcr 
scssilia conidia produccntibus. Conidia holoblastica, globosa vel ovata, lacvia, tcnui parictc, 
ampla basi cum vcstigio praedita. Habitat ad vivcndarum •plantarum basim in terra. Pcr­
fcctw status incognitw. Species typica, Phymatotrichopsis omnioora (Duggar) Hcnnebert. 

Colonits araneose, floccose, b ristly, ma tted or compacted, ycllow-ochraceous to 
brown, persistent. M ycelium composed of septa te hyphae, without clamps, b ranched, 
often anastomosing, more closely septate and aggregated into funiclcs, provided 
wi th aerial, erucia te, hair-like setae. Conidiopllores borne latera lly on hyphae, simple 
or branched, monil iform, with terminal a nd subterminal cells inflated , globose, 
conidiogenous, prod ucing almost simultaneously sessile conidia . Conidia holoblastic, 
globose or ovate, smooth, thin-walled , with a broad base and a frill of a ttachment. 
Habitat at the base of li ving plants in soil. 

Perfect slate unknown. 
Cullum arc readily obtained from hyphae, bu t sporulate spa rsely on artificial 

med ia. 

D ESCRIBED SPECIES 

Phymatotrichopsis omnivora (Duggar) Henncbcrt, comb. nov. ::: Pltymololriclwm 011U1ioorum 
Duggar in Ann . .Mo. bot. Gdn 3 : 11. 1916; mycelial state: Ozonium o11mioon11n Shear in 
Bull. Torrey bot. Club 34: 305. 1907 Hydnum omnivomm Shear in J . agrie. Res. 30 : 476. 
1925 (illegitimate, perfect state name based on an imperfect state type). 

:\oTEs: A "perfect state" has been described by Shear (1925) as being p roduced 
by O.c;onium omnivorum, and was referred to as Hydnum omnivorum only on the basis of 
the external, hyd noid aspect of the mycelial state. No basid ia or basidiosporcs were 
observed by Shear, nor by Or. L. K. Weresub and myself when we studied the type 
collection. Another basidial state, associa ted with bulbils and identified as Trechis­
pora brinlcmarmii I i.e., Sistotrema brinkTTUllmii (Bref.) J. Erikss.l, has been indicated by 
Banicki & Bloss (1970) as being connected to Phymatotrichum onmivorum. Comparison 
of pure cul tures of S. brinlcmannii and Pllymalolrichopsis omnivora makes evident, as 
suggested by Wercsub & Leclair ( 1972), that the connect ion of these two fungi is 
most doubtful. 

6 

g. 0 s T R A coo eRMA Fr ies, Syst. O rb. Vcg. 1 : 150. 1825. 
T ype species: 0. pulvinntum Fries (monotypc). 
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L)W/I(rdtllon Torrcnd in Brotcria (Bot.) 11 : 911. 1913. - Type species: L. torrtndii ( Brcs.) 
Torrcnd. 

Fruilbodies solitary or gregarious, variable in size, emerging from a subiculum of 
septate hyphae, expandin~ from hemispherical to subglobose or globose, sessile or 
subpedicellate, covered wtth a crustaceous, diversely coloured peridiurn from pale 
grey to tcstaccous brown, and with a glcba composed of conidiophorcs which arc 
white, rose, grey or ochre-yellow in mass. Pmdium glabrous, pellicular, bri ttle, 
entirely covering the fruitbody, splitting or breaking down at maturity, composed 
of interwoven, septate, branched hyphae, the most external ones thick-walled and 
encrusted with some cementing material, the internal ones with a thinner wall and 
developing fe rtile granchcs inwards. Cuba composed of a subperidial layer of bran­
ched hyphae developed from the base of the fruitbody and producing apically 
numerous, dichotomous to coralloid branches filling the central cavicy; branches 
cylindrical to slightly swollen and sinuous, sparingly septate, conidiogenous much 
of their length, producing simultaneously numerous, well-spaced conidia on pediccls. 
Conidia holoblastic, single on each pedtcel, globose, ovate or elliptical, hyaline or 
pale coloured, with an external, smooth, lt-ansparent wall , the inner wall not orna­
mented but cyanophilic, breaking off with a scar of attachment. Habitat on soil 
surface. 

Perfect stale unknown. 
Cultures were not established when conidia were placed on artific ial media ; no 

germination occurred. 

NoTEs : The question has been raised, for the species of I.;·cofJtrdtllon, as to whether 
these fungi belong to the Basidiomycetes or the Ascomycetes. Since that genus is 
synonymous, the question now applir.s to Oslracoderma. Hcim & ':\falcnc;on ( 1933) 
first described the conidial nature of the spores in L;·coperdtllon. They argued, however, 
in favour of its assignment to the Casteromycetcs, a position which was opposed by 
Lohwag ( 1933) who favoured the Ascomycetes. While Fischer ( 1933), H cim ( 1949) 
and Malcn<ion ( tg6o, 1964a, 1964b) were still incl ined to regard them as Basidio­
mycetes, Zeller ( 1948) simply suggested to keep them in the Fungi Impcrfccti , as 
long as basidia or asci had not been found. Donk ( tg62a, tg62b) implied from the 
similarities between the conidial apparatus of L.)'coperdtllon ant! that of Pezi?.a oslra­
codmna that L;•coperdellon might well prove to be the conidial state of a Discomycetc. 

Recent electron micro copic ~tudics carried out by R . Bronchart and V. Demoulin 
of the Botany Department, University of Liege, Belgium, on Oslr(l(odtmla lorrmdii 
demonstra ted in this fungus the existence of a septal pore characteristic of the As­
comycetes (V. Demoulin, pers. comm.) . The paired bodies observed ncar the septa in 
0 . puluinaJum by Jucl ( 1920) and in L. lorrerufii by ':\{alcnt;on ( tg6o) arc pr<!l.umably 
Woronin bodies like those accompanying the septal pore in Bronchart and Demoulin's 
unpublished photOgraphic documents. 

0 P.SCRIIIEO SPRCIP.S 

Ostracoder m a nUnutwn (Heim) Henncbert, comb. nou. ; Lycoptrddfon minutum llcim in 
Trcb. Mus. Ci. nat. , Barcelona {Bot.) rs : 138. 1934. 

Ostracodtnna pufuinatum Fr., Syst. mycol. 3( 1) : 214. a811g. 
Ostracodenna sp haerosponun (Dissing & Lange Hcnncbcrt, comb. nov. ; L;·copcrdtUon 

sphaerosporum Dissing & Lange in Bull. Jard. bot. ~tat llrux. 311 : 4o8. rg62. 
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Ostracoderma torrendli (llres. ) Hennebcrt, comb. nov. = L;'Cogola torrmdii fires. in 
Torrcnd in Broteria (Bot. ) 7 : 28. 1!)08 = {~·coperdtllon tomndii (Bres. ) Torrend in Broteria 
(Bot.) 11 : 92. 1913. 

NAMES TO DE EXCLUDED 

Oslrocodamo conuum (Ehren b.) Hughes in Can. J. Bot. 36 : 792. 1958 is Chromtlosporium corneum 
(Pcrs. ) Hcnnebcrt. 

Ostracoderma rpigaeum (Link) I !ennebcrt ex 1 le!!mers in Horlicultura 19(5) : 72. 1965 belongs 
in the synonymy of Chromelosporium luberculalum (Pers.) Hcnnebcrt. The combination was 
made by Hc!!mcrs agairul my wishes, and misappli<.:d by him to the conidial state of PuU.a 
ostracodn-nra Korf, which he erroneously cited as a synonym of P. alrouinosa Cooke & Gerard. 

Ostracodtmlafossarunr (FauLrey) Hughes in Can. J. llot. 36: 792. 1958 is Chrome/osporium tubcr­
culatum (Pers.) llconebcrt. 

Ostracodemra isabel/inum (Preuss) Hughes in Can. J. Bot. 36 : 792. 1958 is Chromelosporium 
oehraccum Corda. 

Ostracodmna linl.ii (Duby) Hughes in Can . .J. Bot. 36 : 79i. 1958 is Chromtlosporium corneum 
(Pers.) IIennebcrt. 

Ostracodn-ma ochrauum (Corda) Hughes in Can. J. Bot. 36 : 792. 1958 is Chromdosporium ochra­
ceum Corda. 

Oslracodcrma spadiwml Schw. in Trans. Am. phil. Soc. 11 4 : 262. 1832 is Diet.;·diatlhalium plwn­
bmm Rost. 

Oslracodn-ma ltmstre (Fr.) ·ann f. in Lundell & 1'\annf., Fungi c.xs. succici, Fasc. 53- 54, Scht'dac 
40. 1959 is Chromtlosporium lubn-culatum (Pers.) Hcnoebcrt. 

Ostracodmna state of Pu.iza ostracodmna Korf is Chronulosporium ollare (Pcrs.) llennebcrt. 

tt. G L 1 s c 11 Roo E R M ,, Fuckcl in Jb. nas..~u. Vcr. Na!Urk. 23-24 : 34· 1870.­
Typc species: G. cinctum Fuckcl (monotype). 

NoTES : This genus is provisionally accepted for the only species to be described, 
C. cinctum. As fa r as I can understand from an examination of the type material 
(Fuckcl, Fungi rhen. 162. t863, as "? Ostracoderma puluinaJum Fr.," Herb. G), it 
differs from Ostracoderma mainly if not solely in the ornamentation of the conidial 
wall. Malenr;on ( ' g64b), describing a recent collection as G. cinclum, pointed to the 
presence of an apical ostiole in the peridium, a character that Fuckel denied for his 
fungus. A perfects tate is unknown, and cultures have apparently never been attempted. 

Clischroderma, Lycoperdellon, and Ostracoderma have also served as the bases for 
families and orders. Rca (1922) erected the family Glischrodcnnataccae to include 
Clischroderma. Heim (1934) proposed the family name Lycoperdellaceae for L; ·coper­
dellotJ. Malen~on ( 1964b) synonymized the two families, choosing the oldest, Clischro­
dermataceae, to include both genera. At the same time he erected a new family, Os­
tracodennataceae, for non-peridiate species which arc now to be classified in Chrome­
lospon'um; since the genus Ostracoderma docs have a peridium, Malen~on's second 
family is clearly synonymous with Glischrodermataceae. ln the meanwhile, Zeller 
( 1948) accepted the fami ly Lycoperdellaceae, even though no family diagnosis has 
apparently ever been published, excluded it from the Gasteromycetes, and added 
the genus Leucophlebs Harkn. He then proposed a new order for these fungi, Lycoper­
dellales, which he placed in the Fungi Imperfecti. )..falen~on's ( tg64b) order Gli­
schrodenna tales will fall in synonymy if such orders were to be recognized. 



202 P s R sooN 1 A - Vol. 7, Part 2, 1973 

A CKNOWL£DCEME:-ITS 

I wish to thank sincerely D r. Stanley J. Hughes, Plant R esearch Institute, Ouawa, 
for his great contribution and appreciated guidance in my study of these IIyphomy­
cetes and of the H yphomycetes in general, from tg6o to 1962. 

Dr. Richard P. Korf, Comell l,;niversity, 1972-73 FulbrightfHays Senior R esearch 
Scholar at the Universite Catholique d e Louvain, contributed much to my knowledge 
and interest in the Discomycetcs and to th e achievement of this paper. He wishes to 
acknowledge financial support for some of the work he reports here from (U.S.) 
National Science Foundation Grant G B-8548. 

I tl1ank also with pleasure those who contributed specimens or cultures used in 
this study, especially Dr. R . W. G. D ennis, Kew; Dr. V. Demoulin, Liege ; Dr. M. R. 
Ellis, Kcw; Dr. P. Lentz, Beltsville; Dr. G. ~falen~on, Valognes; and Dr. J. W. 
Pade.n, Victoria. I also wish to acknowledge the financial suppon obtained from the 
Fond National de Ia R echerche Scient ifique de Belgique, from the National R esearch 
Council of Canada ( tg6o 62), and from Cornell University ( 1962) , which rendered 
possible the prcsclll study. 

REFERENCES 

ARX, J. A. voN (1970). The genera of fungi sporula1ing in pure culture. Lehre. 
BANlECKI, J. F. & H. E. BLoss, (1970). The basidial stage of Phymatotrichum Ollmiwrum. In 

Mycologia 6r : 1054 1059. ["•969"J. 
BARRO:-<, G. L. ( 1968). The genera of llyphomycetes from soil. !Jaltimore. 
BLoss, H. E. (1970). Observations on species of Phymaloti"Uhtun. l 11 J. Arizona Aead. Sci. 6: 

102-108. 
BREPELD, 0. (1888). Untersuchungen nus dcm Gcsammtgebictc der :Mykologie. 8 (Basi­

diomyceten. iii. Autobasidiomyceten). Leipzig [" 188g"]. 
BucHWALD, N. F. (1949). Studies in the Sclerotiniaceae. 1. Taxonomy of 1he Sclerotiniaeeae. 

In K. Vet.- og l.andboh0jsk. Aamkr. 1949 : 75-191. 
CL&.\IENTS, F. £. & C. L. Stli!AR, (1931 ). The genera of fungi. ~ew York. 
De BARv, A. ( 1863). Recherches sur le developpement de quelques champignons parasites. 

In Annis Sci. nat. (13ot.) IV ~o : 5- 148. 
-- ( 1864). Bcitr'.igc zur ~forphologic und Physiologic dcr Pilzc. In 1\bh. st·nckcnb. naturf. 

Ges. s: 137. 
-- (186g.) Ueber Schimmel und llcfe.ln V1Rcuow, R. & F. vos IlouENDORI'. ammlung 

gemeinverstlindlicher wissenschaftlicher Vortrlige, IV 87-88 : 551-630. (Reprin t 
paged 1-78.) 

-- (1884). Vcrglcichcnde Morphologic und Biologic dcr Pilzc, Myc<'tozoen und Bacterien. 
Leipzig. 

DoNK, M.A. ( 1962a). The generic names proposed for Hymenomycetes. X II. Deuteromycetes. 
In Ta.'I:On 11 : 75- 104. 

-- (1962b). ·otcs on resupinate Hymcnomycctcs-V I. In Persoonia ~ : ~17-238. 
ELLtO'IT, M. E. ( 1962). Streptotinia cauloplrylli sp. nov. produced in culture. In Can. J. 13ot. 40 : 

11 97- 1201. 
-- (196g). Self-sterility in Slreptotinia caulophylli. l11 Can. J. Bot. 47 : 18g5 18g8. 
FERGus, C. L. (1962). A note on the occurrence of Pe;:J~a ostracodtnna. In :\fycologia s~ : 

95!)-961 [" 196o"). 



HeNsP.r!ERT: Batr;tis and Botrytis-like gmera 

Frscnu, E. (1933). Casteromycetes. i at. POfam., Ed. 2, 7· 
fRres, E. M. ( r825) . Sysrcma Orbis vegetabilis. Primas lineas novae eonstruetionis pcriclitatur. 

I. Plantae Homonernac. Lundar.. 
-- ( r82g) . Systema mycologicum. 3 (1) : r ·26o. Cryphiswaldac. 
-- (1832) . ystcma mycologium. 3(2): 261 524. Cryphiswaldae. 
- - (rl4g). Summa Vcgetabilium Scandinaviae. ectio posterior. Holmiae &. Lipsiac. 
FucKEL, L. 1870. Symbolac mycologicae. Beitr'.ige zur Kcnntniss der rheinischen Pilzc. In 

.)b. nassau. Ver. aturk. 23- 24: 1-459. 
IIErM, R. ( ' 934)· fungi iberici. Observations sur Ia nora mycologique catalane. In Treb. Mus. 

Ci. nat. Barcelona (Bot.) 15(3): 1- 146. 
-- (•949)· Lycaperddlon et Lycopcrdcllaccac. In Revue Myeol. 14: 126- 128. 
HErM, R. & 1\1. MALES({O~>, ( 1933) . Lc genre Lyccperdtllon: structure e t position taxonomiquc. 

In Revue gen. Bot. 45 : 53--69· 
HouNP.r., F. vos (1907). Fragmcnte zur Mykologie. (ITT. Mitteilung, r. 92 his 155). In 

Sbcr. Akad. Wills. Wien (Math.-nat. Kl., Abr. I) n6 : 83- 162. 
Hucues, C. C. & A. A. BLSALPUTRA, (1970). Ultrastructure of Hyphomycetes. Conidium 

ontogeny in Pe.tiza ostracoderma. lrr Can . .J . Bot. 48 : 361- 366. 
Hue: II If..~, S. J. (1953). C'.onidiophores, conidia, and classificarion. Irr Can. J. Bot. 31 : 577-659. 
-- (1958) . Re,•isioncs hyphomycetum aliquot cum appcndice d e nominibus rejieiendis. 

/rr Can . .). Bot. 36 : 727 836. 
j uEr., II. 0. ( 1920) . Obcr Hyplulia und Ostraeqcftmw, zwei von Fries aufgestellte Pib:gattungcn. 

In Svcnsk bot. Tidskr. 14: 212-222. 
KORP, R. P. ( 1961). l'>ornenclatural notes. IV. The generic name Plicaria. lrr Mycologia 52: 

648 65 t ("tg6o"l· 
-- ( 1972). ynoptic key to the genera of the Pe-~izales. In Myeologia 64: 937-994· 
l.eENIIOl n., P. W. ( 1973). A revision of Haplolobus (Burseraccae). In Blumea :to : 283-310. 
LrNK1 H. F. ( r8og). Obscrvationc:s in Orclincs Plantarum naturales. Disscrtatio I. In Mag. 

Gcs. naturf. Freunde. Berlin 3 : 3 42. 
l..onwAc, 11. {1934). Zu L;-coptrdtllorr. In Annis mycol. 32 : 244 255· 
l.uNDBLr., . & J. A. 'ANNPELDT1 (1959) . Fungi cxsiccati suecici, pracscrtim upsalicnscs. 

Fasc. 53- 54 (:-lr. 26oHl700) . Upp.~ala. 
~IAI.EN({ON, C. (196o). L;•wptrdtllon, HyJIIttlia et Phymalotrichum. In Dull. trimest. Soc. mycol. 

Fr. 76 : 217- 236. 
-- (rg64a). Le Phymalotrichum syluicolum Taubcnhaus ct Watkins au Maroc. In Bull. trimest. 

Soc. myeol. Fr. 79 : 476-482 ["1963"]. 
-- ( 1964b). Le G/ischraderma cinctum Fuck., sa structure e t ses affinites. In Dull. trimest. Soc. 

myeol. Fr. So : 197 211. 
='leP.s voN F.sENBECK1 C. E. ( r8r6) . Das System der Pilze und Schwammc. Wurzburg. 
PADEN, J. W. (1972). Imperfect states and the taxonomy of the Pczizalcs. In Persoooia 6 : 

405- 414. 
PsRSOO~>, C. H. (18or ). ynopsis mcthodica Funr;;orum. Cottingac. 
RBA, C. (1922) . Rritish Basidiomycctac. Cambridge. 
RuDAKOV, 0. 1.. (1959). [Riology and conditions of parasitism of the fungi of tl1e genus 

Botrytis. l ( In R ussian.) 192 pp. Acad. ci. Krigiz. S.S.R., Frunzc . 
. •\CCARDO, P. A. ( r886). Sylloge l'ungorum omnium hucusque cognitorum 4· Patavii. 
ScHNP.IDER, R . (1954). Plicariafuloa n. sp., cin bisher nicht bekannter Cewl!.chshausbcwohner. 

In Zbl. Hakt. Parasitkdc (IT. Abt.) roB : 147-153· 
SHEAR, C. L. ( 1925) . The life history of the Texas root rot fungus Ozonium omniuorum Shear. ln 

J. agric. Res. 30 : 475 477-
S&um, R. E. (1902) . The parasitism of Botrytis cinma. In Bot. Gaz. 33 : 421-436. 
TuBAKr, K. ( 1958) . Studies on the j apanese Hwhomycetcs. V. Leaf & stem g roup with a 

discussion of the classification of Hyphomycctcs and their perfect stages. In J. Hattori 
bot. Lab. :to: 142- 244. 



PER sooN 1 A - Vol. 7, Part 2, 1973 

WERESUB, L. K . & P.M. LECLAIR, ( •971 ) . On Papulaspora and bulbilliferous basidiomycetes 
Burgoa and Mimmtdusa. In Can. J. Bot. 49 : 2203-22 13. 

WHETZEL, II. II. (1945) . A synopsis of the genera and species of the Scleroliniaceae, a family 
of stromatic Inoperculate Discomycetcs. In Mycologia 37 : 648 714. 

WOLP, F. A. (1955) . Another M;·colyplw. In J. Elisha Mitchell scient. Soc. 7 1: 213 217. 

-- ( 1958) . The conidial stage of Lomprosporn trachycarpa (Currey) Seaver. bt J. Elisha 
Mitchell scient. Soc. 74 : t63- 166. 

ZELLER, S.M. ( 194B) . otcs on certain Gasteromycetcs, including two new orders. In Myco­
logia 40 : 63g-668. 



PERSOO ' ! A 
J>ublished by the Rijksherbarium, Leiden 

Volume 7, Part 2, pp. 205-212 ( 1973) 

ON BOUDIER'S GENUS LEPIDOTIA (PEZIZACEAE) 

RICHARD P. KORFI 

J.aboratoire de Mycologie SysUmatiqtU et Appliquee 
Universiti Catholique de Louvain, Belgium 

(Wilh two Text-ligures and Plates 17- 19) 

A stipitate Operculate Discomycete with asci that blue in iodine, upidotia 
hi.1pido, has been rediscovered growing on Sphagnum-pots in Xorth America. 
The species was first found nearly a ccrllury earlier by Quelet in france, 
and h:u not been reported since. It is the type species of the nearly forgotten 
generic name LLpidotin, which is not accepted here but placed in synonymy 
with Pu.~a. An unnam ed imperfect state is formed, and apothccia arc 
quickly and casil)· produced in pure culture. When treated as a species of 
Pu.~a, a new name is required, P. qutltpidotia Korf & O'Donnell, nom. nov. 

The genus Lepidotia Boudier ( t88s) was erected for one species (and possibly a 
~ccond ) of Operculate Discomycetes referred to the family Pezizes, "groupe" Alcuries. 
Boudicr characterized the group by asci blueing in iodine at the apex, and by apo­
thccia havinl{ furfuraceous or somewhat filamcntose, but never hairy, outer surfaces. 
Four of the six genera he included were charactcri1.cd by ellipsoidal ascospores; 
among these, LefJi®tia was distinguished by its ascospores lacking oil guttules and by 
distinctly stipitate or obconic apothecia bearing triangular, submcmbranaccous 
scales. 

Boudicr's ( 1907) later treatment of these genera with iodine-positive asci did not 
differ significantly, except in the exclusion of Spluwosoma Klotzsch in Dictr. and the 
inclusion of Pach;·ella Boud. in what he now termed the tribe Alcuriccs. Two species 
were listed under l..ejJi®tia, 1.. hispida (Qucl. ) Bond. and /,. subrepanda (Cooke & 
Phil!. ) Boud., neither combination having been formally proposed earlier. These 
were the same species originally mentioned by Boudier ( t88s), where in the notes 
under the generic name Lepidotia he wrote, " Comme especcs, Ia Pe~ita hispida Quel.2 

ct pcut-ctrc subrepanda Phil!." His exprcs.~ed doubt about the assignment of P. sub­
repanda to the genus automatically ftxcs P. hispida as the only possible type (i.e., 
originally designated type) of the generic name. When Eckblad ( tg68) listed upidotia 

1 Completed while holding a Fulbright ' I lays Senior Researcll Scholarship in Belgium, 
1972-73. The study was begun in the Plant Pathology Herbarium, Cornell University, 
Ithaca, Nrw York, and was supported in part by (U .. ) National cience foundation grant 
GU-8s~. 

' Neither Boudier nor Cooke used the accent mark on Quelel's name in their published 
accounts, spelling it "Quelet." l do not feel Lhe accent marks should be restored '"hile quoting 
these author.s. 
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under " Insufficiently known and excluded genera" (because he did not know of 
the Qu~lct specimen discussed below), he 'selected' Lachnea hi.spi<UJ as the type of the 
generic name. 

Neither species of upidotia appears to have been reported as being collected 
again after both were illustrated by Cooke (1877, 1879) nearly a century ago. And 
thus Boudicr's genus has remained forgotten, or a t least doubtful. 1\fme Lc Gal 
(1947) c.xcludcd it from her tribe Aleurieae as a doubtful genus: " N'ayant pu 
examiner aucune des deux espcccs que BOUDIER y fait rentrcr, nous nc saurions 
prendre position a leur suj et." 

In the absence of specimens, L. subrepanda seems indeed to be a 'lost' species, 
known only from Cooke's ( 1877: fig. 260) description and drawing reproduced here 
(Plate 17). The triangular ·cales arc shown to be composed or cohering, septate 
hyphae, and the spores are illustra ted as smooth, and without guttules. \Nhether 
or not the asci blue in iodine is not known. 

The other original species, Ltpidolia hi.spida, is more critical, since the generic name 
Lepidotia is tied to it nomenclaturally. Que let ( 1879) described it at the 'seance' of 
December 13, 1878, of the Soci~tc Botanique de France. Actual publication of the 
species, under the name Lach11ea hi.spida Qucl. , could not have appeared in print 
before June of the following year (sec Bull. Soc. bot. Fr. 25 : 3'7· "1878", where 
there is a "1 ote ajoutce pendant I' impression, juin 1879" referring to the same 
's~ancc') . In Quclct's description he refers specifically to "Cooke, Pe.r.i<.. f. 402," 
which identifies Cooke's ( 1879: fig. 402) plate published in March, or earlier, 1879. 
This drawing (reproduced here, Plate 1 7) i described on the accompanying page 
of the text, with the notations " Peziza hi.spida Quclet, in li tt." and " figured from 
specimens communicated by Dr. Quelet." 

Since Quclet published Lachnea hispida later than Cooke had published Pu.iza 
hi.spida Qucl. ex Cooke, one might consider the Quclet name to be a new combination, 
i.e., one would cite it as Lachnea hi.spida (Qu~l. ex Cooke) Qucl. However, Pe<.i.r.a 
hi.spida Qucl. ex Cooke is a later homonym of P. hi.spida Huds. per Purton, validly 
published in 1821, and is thus an invalid name. There being no obstacle to the usc 
of the epithet 'hispida' in the ~enus Lac/mea, Quclet's transfer should instead be 
treated as the proposal of a nomen nouum (Art. 72, I nternalional Code of Botanical 
Nomenclature) and he alone should be cited as the author of the name Lachnea 
hi.spida. 

Some twenty years ago, when I began my studies of generic names in the Pezizales 
that arc only now reaching fruition (Korf: 1972) , I obtained the Quclct specimen 
from which Cooke had drawn up his diagnosis and illustration of Peziza hi.spida 
on loan from the H erbarium of the Royal Rotanic Gardens, Kcw. I found that the 
asci indeed blued in iodine, and that there were few if any characters to separate it 
generically from Peziza St-Amans. 
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AN AMERICAN COLLECTION 

Approximately two years ago, ).fr. Kerry O'Donnell, a graduate studen t at 
:'vfichigan State University, sent me an interesting Operculate Discomycete for 
identification. The stipitate apothccia (Plate 18 Fig . a) and yellow-green colors 
exhibited by the fungus were unusual, and recalled to me the genus Gelati11odiscus 
Kanouse & Smith, where I tentatively assigned it. ~fr. O ' Donnell correctly pointed 
out to me features in which his fungus differed from the only species of that genus, 
G. jlavidus Kanouse & Smitl1. H e noted tl1at tl1e ascospores of his fungus were lightly 
marked (Fig. 1) and that the paraphyses were unbranched, as opposed to the smooth 
ascospores and branching paraphyses of G. jlavidus.3 Eventually I advised him that 
his fungus could best be referred to the very large and difficult genus Pez.il:a. I had, 

10e"" 
I 

Fig. 1. P~ir:a qutlepidotia ascosporcs; at lefi, young ascospore with cyanophilic pcrisporc 
and cyanophilic cytoplasm, with polar granules and spore wall not taking up cotton blue 
dye; in center, two mature ascosporcs devoid of guttulcs, view~:d in optical section; at right, 
mature ascospore in face view. - All from mounts in cotton blu<: dye in lactic acid, Specimen 
:-lo. Korf '#ON , drawn with the aid of a Wild drawing tube, X 1goo. 

at that Lime, little hope of being able to put a specific epithet on his fun!,'I.IS in view 
of our chaotic state of knowledge of the species of this genus. 

Quite as an afiertllought, I remembered having examined tl1c type specimen of 
Lepidotia hispida many years earlier. I consulted the slide I had prepared from that 
specimen, and to my surprise found that the sporell of D. hispida were not smooth, as 
reported by Cooke and by Quelet, but were lightly though densely marked and 
wholly indistinguishable from those of ).1r. O 'Donnell's collection. Likewise the 
hai rs and scales on the apothecium are indistinguishable between collections (Fig. 2). 

Two characters of the recent collection seem irreconcilable with Cooke's drawings 
(Plate 17) : the presence of a dist inct slipc, and ilic yellow-green colors recalling 
not only Gelatinodi.rcus but such lnoperculate Discomycetcs as 'Rtdstroemia' luteovires­
cell.! (Rob. ) White and its allies. Scarcely any stipe is visible in Cooke's drawing, who 

1 I have since had opportunity to examine a recent collection of C. j/auidus, which demon­
strated to me that it is not at all closely related to the PeziUiceae where I had assigned it 
(Korf, 1972). 
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in fact clearly indicated that the species was sessile. The colors of the plate, rendered 
in the description as " incarnato-pallida," scarcely agree at all with the O'Donnell 
fungus when it produces its apothecia in culture. 

It was particularly instructive for me to examine Quclet's (1879) description, and 
to compare it with Cooke's ( 1879) description and drawings. At once it becomes 
apparent that Cooke knew the fungus only from dried and rehydrated material. 
The stipe is easily broken off in dried specimens, and at the time 1 examined the 
Cooke H erbarium specimen, I made no note of the presence of any stipe. The very 
characteristic colors of the living fungus arc lost on drying, and a rehydrated apothe­
cium might indeed look as devoid of yellow or green tones as does the original Cooke 
plate. On the other hand, Quclct's description, drawn up from living material 
(probably the same collection), agrees remarkably well with the American collection 
in an respects c.xccpt for the in itial color of the apothccium, "blanche" according to 
Quclct. Ours, as it grows in culture, is initially yellow-green, but of course our 
substrate is not a natural one, which might influence the colors. Quclct's description 
of the fi nal color, "jaunc sale", is not inappropriate for the colors we sec; old apo­
thccia in culture are ol ive-brown. The two conflicting diagnoses are reprinted here to 
faci li tate the reader's under:.tanding:-

Cooke ( 1879: 238) : 

Scssilis, sparsa, incamato-pallida, dcmum cxplanata, cxtus marginiquc squamulis acutis 
obsita. 1\scis cylindraceis. Sporidiis cllipticis, hyalinis. J>araphysibus gracilibus. 

Pu.ka llispida Quclct, in lilt. 
Attached to mosses. 
France. 
Cups 1 em. diam. Sporidia .015 X .oo8 mm. calcs triangular, composed of parallel hyaline 

connate hairs. 
Figured from specimens communicated by Dr. Quclet. 

Quclct ( 1879: 29 1) : 

Cupule epaisse, globuleusc puis cyathiforme (om,ol ) et slipilit, ehamue, fragile, blanche 
puis jaune sale, herissec de poils sllads t1 rammx, sou vent connes en ecaille. Hymenium opal in. 
Spore ell ipsoide allongee (omm,ois), hyaline. (Cooke, Pa.k. f. 402) . 

Prinlcmp.r.--Sur !'humus man!cageu.-< des fori!ts de Ia plaine. 

Quclet italicized features which he considered diagno~tic, notably that the apo­
thecia were stipitate (Cooke, it should be recalled, described them as sessile) and 
that the apothecia were clothed with branching, setaceous hairs that were often 
grouped into scales. Cooke, on the contrctry, only illustrated hairs that were cemented 
together to form scales, not mentioning nor illustrating any separate hairs or any 
branching of these. In \fr. O'Donnell's fungus, not all of the hairs arc cemented 
into teeth, and branching of these also occurs (Fig. 2). I have no hesitancy in iden­
tifying the recent collection with Qu<-lct's species. 

i\fost of my observations on Lepidotia hispida have been made on apothceia pro­
duced in culture in the laboratory in petri dishtl> on a medium concocted by \[r. 
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O'Donnell, and which we call '"j iffy-7 Pellet agar." This is ea~i ly constituted by 
suspending two 'jiffy-7 Pellets,' a commercially ava ilable peat-moss product,' in a 
liter of water, to which is added 30 to so g agar, the mixture being autoclaved for 
fifteen to twenty minutes at 117 °C. The suspension is poured into petri dishes, and 
on solidification is seeded with a bit of the agar or a portion of an apothecium from a 
previous culture. If the dishes are placed under constant fluorescent lights a t normal 
laboratory temperature, apothecia begin development within four days to a week, 
and arc mature within ten days to two weeks. 

jiffy-7 pellets consist of a compacted Sphagnum-moss mixture which when placed 
in water expands to fonn a spongy mass held in place by a mesh net on the outSide; 
they arc then ready for planting seeds for eventual transfer to the garden. ).ifr. 

O 'Donnell's collection of L. hispida was originally brought into the JaboratOr)' at 
;\fichigan State University by a homeowner, who found a crop ofapothecia devel­
oping on his planted jifl'y-7 pellets. We bdicvc that the original source of the 
jiffy-7 pellet material is in Scandinavia, but whether L. hispida was imported along 
with the pellets or came from spores in America is impossible to ascertain. Quclet 
indicated that his species grew on swampy humus, while Cooke indicated that the 
apothecia of Quclet's specimen were attached to mos.ses. Our assumption is that 
Quclet's specimen grew on some decaying Sphagnum-like moss in a swampy area, 
surely a habitat not too dissimilar from a moistened jiffy-7 pellet. 

Mr. O'Donnell successfully isolated tltc fungus, and developed the .Jifly -7 Pellet 
agar as a fruiting medium (O 'Donnell & Rcnckc, 1973) . He was later a ble to 
isolate single ascosporcs and to prove that the species is homothallie (capable of 
developing a pothecia from a single ascospore), and to demonstrate that the ascos­
porcs arc uninucleate (Plate r8 Fig. c). 

).fy studies of L. ltispida in culture confirm my earl ier conclusion tltat the genus 
Lepidotia cannot satisfactorily be separated from Peziza, which r take in the broad 
sense (Korf, rg6 r) to include .!leuria sensu Boudicr (non Fuckcl}, Gaitulinia (Cooke) 
Boud. , and Plicaria Fuckel.~ The presence of a stipe docs not appear to be of generic 
significance among these iodine-positive species. Boudier ( 1904 t 1 : pl. 266) illus­
trated the distinctly stipitate Aleuria aJterigma Yuil l. (a Pezha in my sense) among the 
many sessile species he assigned to tha t genus. A portion of his plate is reproduced 
here (Plate rg). The illustration immediately recalls the gross morphology of L. 
ltispida. Here, however, tlte squamulcs on the outer surface arc composed of globose 

' The product is listed in the catalogues of all major s~:cdsmcn in Lhc U.S. , and is also 
available at garden supply stores. r found it also in the garden department of a supermarket 
in Bclgium, marketed by the: Jiffy-Pot Benelux S.A. company. 1t is said to consist of compacted 
peat-moss and added fcrtmzcr. 

' This is the same taxonomic group which Mmc Lc Gal (1953) tcntaLivcly propoocd and 
later adopted (Lc Gal , 1962) as GaUzcli11ia (Cooke) !loud. emend. LeGal. Puiza as conceived 
by Eckblad (rg68) differs in including two genera r consider amply distinct, Sarcosphalra 
Auersw. and Padl)'tlla Boud. emend. PfiSter. On the other hand, he recognized Plicaria for 
species of Puiza which essentially differ only in having spherical ascosporcs. 
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cells (Plate 19 Fig. m) and not of triangular scales composed of filaments, characters 
upon which Boucticr ( 1885) had established upidotia. While the apolhecia of L. 
llispida do possess hyphae which arc sometimes glued into more or less triangula r 
scales, best seen in dried specimens and overemphasized in Cooke's drawing, the 
hyphae arc very similar to those present in a number of species of Pu;i.za, and recently 
described well and in some detail by Svrcek ( 1970). The structure of the apolhecium 
is much as in other species of Pe.V.Za, with the outermost layers composed mainly of 
greatly enlarged, subglobosc to pyriform cells (Fig. 2; Plate 18 Fig. d). The asci 
a rc typically operculate (Plate 18 Fig. c), and the spores, though devoid of oil drops 
and with essentially homogeneous cytoplasm at maturity, do have small droplets 
and granulations aggregated into two polar groups at an early stage of development 
(Fig. 1; Plate 18 Fig. b) . The cytoplasm of young ascosporcs is cyanophilic, as is 
the perispore, but at matutity the cytoplasm no longer stains blue and distinct, 
closely spaced, cyanophil ic spor·c markings, scarcely visible in optical section but 
obvious in face view, develop (fig. r).' 

Some of the species of Pu.ha have been shown to produce an imperfect state. 
These are usually of the Bolrylis-1 ike genera Oedocephalum Preuss or Chromewsporium 
Corda (earlier called Oslracoderma Fr., but see the paper by H ennebert ( •973) in 
which the status of Ostracoderma as a pcridiatc genus - more recently called L;·co­
perdellon is at last made clear]. upidolia hispida also produces an imperfect state 
under certain conditions, but it is not of this type, and belongs perhaps to an unde­
scribed genus accorcting to Prof. Hcnncbert (Plate r8 Figs. f, g). 

l t is impossible to transfer the epi thet of l.epidotwllispidtl to Pe<.i;:a, or to accept 

f l·c\ -
. ~~ 

~'-{)( 
~-- __./ 

Fig. 2. Pe~ita qudepidolia ; at left, thin-walled, hraline, globose ro pyriform cells of the ectal 
cxcipulum a few cells in from the surface, interspersed with hypha! elements; at right, pale 
brown cxcipular cells giving rise to darker brown, hair-like process~, some of which branch, 
thar make up the tomentum and which cohere to form the scales on the apothecial surface. 
- from mounll> in 50 percent aqueous glycerine, Specimen l'\o. Korf 4074, drawn with the 
a id of a Wild drawing tube, X 250. 

• Mr. O'Donnell is proceeding wirh his Ph. 0. studies on this fungus, at rhe completion 
of which cultures will be deposired in the American Type Culture Collection and in the 
'Ccntraalburcau voor Schimmclculturcs' for the usc of others. It grows so easily in culture 
that its adaptability for usc in class work for students of mycology or even of general borany 
is readily apparent. 
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Cooke's name in that genus, because of the c:-.;istence of an earlier homonym. Since 
we arc unaware of any earlier epithet which can be applied, a new name for the 
species i~ hereby proposed :-

Peziza quelepidotia Korf & O'Donnell, nom. nov. 

Figs. 1--2, Plate 18 

[Pt.ei{a (SarcoscypluJ ) hispida Que!. tx Cooke, Mycographia 1: 238. 1879, ~farch or earlier 
(basionym); non Pu.i{a hisJ1ida Hucis. per Purtou, Append. Midl. Flora 3: 462. 1821.) -
Lochnca hisJtida Qu(:J. in Bull. Soc. bot. Fr. 25 : 291. ["1878"j 1879,june or later [nom. nov., sec 
Art. 72, Int. Code Bot. Nomcnel.). .Ntallidla llispida (Qu~l. ) ace., Syll. Fung. 8 : 192. 188g. 
- upidotia hispido (Que!.) Uoud., ll ist. classif. Oiscom. d'Eur. 43· tgo7. 

ETYMOLOGY: From Quelct and the generic name upidntia. 
ILLUSTRATION: Cooke, Mycogr. I: pl. 1121 fig. 402. 1879. 
HoLOTYP£: Q]Jllct, sine no., sine dat. , Herimoneoun, Doubs, France, Herb. M. C. Cooke (K ) 
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EXPLANATIOI'O 01' PLATES 17-19 

PLATE '7 

Cooke's (t877, 1879) illustrations of Pui.ta subrepanda (Fig. 26o) and of P. hiJpida (Fig. 402). 

Pt.ATE t8 

Pu.U.a qutltpidotia from specimens grO\\, on agar. - a. Apothccia in various stages OJ 
development. - b. Young ascospores in glyccrinc-Mc.lzcr's R eagent mount (t : t) showing 
polar aggregations of globules and granules.- c. Empty asci with the opercula thrown back. 
- d. Vertical section through a pon ion of an apothccium. - c. Young ascospores stained in 
propionic iron haematoxylin demonstrating the single nucleus in each spore. - f, g. Conidia 
and conidiophorcs. (Fig. a: X 3.8; Fig. b : X tooo; Figs. c, e: X 1330; Fig. d: X 20; Figs. 
f, g: X 535·) 

PLATE 19 

lloudier's ( 1904 tg tt ) ill ustration of Alturia a.stcrigmn, only a portion reproduced showing 
apothecia {a, b, d, eJ) and globose cells which make up the squamules (m). The apices of two 
paraphyses arc shown tJ<"twccn m and f. 



PERSOO 'lA 
Published by the Rijksberbarium, Leiden 

Volume 7, Part 2, pp. 213-216 (1973) 

DONKIOPORIA KOTL. & POUZ., A NEW GENUS FOR 

PORIA MEGALOPORA (PERS.) COOKE 

F. Kon.ABA and Z. PouzAR 

Botanical lnstituu of the Czechoslovak Acadm~y of Sciences 
PrUlwnice ntfLr Prague, C~ec!toslovnkia 

A new genus of resupinate polypores, n onkioporia Kotl. & Pouz., is proposed 
for the fungus chiefly known under the name of P.oria nugalopora (Pcrs.) 
Cooke. Since the oldest name of the species appears to be Boletus apansus 
Desm., the new combination Donkioporia apan.ra (Desm.) Kotl. & Pouz., 
is proposed. The genus is characterized microscopically by a trimitic 
hypha) system possessing both thin- and thick-walled generative hyphae 
with clamp-connections. The internal layer of the walls of some of the 

thick-walled generative hyphae gives an amyloid reaction. 

Poria megalopora (Pcrs.) Cooke, a resupinate polyporc, has also been reported in 
mycological li tera turt under various other names, uch as Boletus e:rpan:.us Desm., 
Pol;•porus expansus (Desm.) Dcsm., Phellinus cryptarum (Bull. ex Fr.) P. Karst. sensu 
Cattwr. & Find!., Fomitiporia ohien.ri.s ~fun ill, etc. This interel.ting polypore, which 
clearly prefers worked oak timbers, is a well-known inhabitant of structural members 
in houses, as well as in outside wooden structures such as bridges, fences etc. 

This fungus presents a taxonomic problem as regards its position in the natural 
system for this group of fungi. The genus Poria sensu Ia to is an artificial aggregate of 
unrelated species and there have been several attempts to reassess it in more natur<~l 
genera. Nevertheless, even in the more natural genera no position for Poria megalopora 
can be found. Some attempts have been made by several authon; to insert this 
species into the group of perennial xanthochroic polyporcs. In this connection 
mention should be made of ).'furrill ( 1907), who erected a new genus for this and 
similar polypores, describing the species under discussion anew as Fomitiporia olliensis 
).fun ill. Fomitiporia, which embraces various resupinate xanthocl1roic polypores, is 
now usually refcrTcd, together with the pilcate species, to Phellinus Q ucl. Hcim 
( 1942) transferred Poria megalopora to this genus, making the new combination 
Phellinus megawponu (Pcrs.) Hcim ; this recombination was also made by Bondarccv 
( 1953), who docs not appear to have been aware ofH cim's earlier binomial. However, 
as correctly noted by J aim ( 1967: 1 03), tltis poly pore docs not belong in Phellinus 
Qu~l. because of the presence of clamp-conncclions. Jahn (I.e.) left this species in 
the artificial genus Poria s.l., leaving its correct position for future study. 

Another attempt to place this species was made by Domanski & Orlicz {t967) 
who transferred it to the genus Fomes (Fr.) Fr. em. Tcix. However, we arc unable 

213 
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to substantiate this transfer because the species of this genus arc characterized by 
having thick-walled spores, whereas the spores of Poria nugalopora (- P. e,'(pansa) 
arc thin-walled. Another distinguishing character is the generative hyphae which 
arc all thin-walled in the species of Fornes but arc both thin- and thick-walled in the 
species under discussion. 

For this reason, we now return to the problem of the generic position of Poria 
megalopora ( = P. e,'(pansa). As our search for a suitable genus proved unsuccessful, 
we propose to establish a new genus, taking the liberty to name it in honour of the 
late Dr. M. A. Donk, who has contributed very considerably to the knowledge of 
polyporcs, and particularly to the p•·csent species. 

Don k i o pori a Kotl. & Pou7.., gen. nov. 

Carposomnta resupinata, percnnia, h)•menophoro poroideo instrueta, tramate tcnui, 
obscure brunnca, cum strato nigro inter carpophoro ct substrato seu inter contextu novo ct 
carpophoro vctuslO. Systc.matc hypharum trimitico: hyphis gcncrativis copiosis, ramificatis, 
tum tcnuiter tunicatis, hyalinis, fibulatis, inamyloidcis acyanophilisquc, tum crassc tunicatis, 
brunncu usque obscure brunncis, fibulatis, cum lamina pariete interiori saepe amyloidca; hyphis 
sccletiru haud ramjficatis absque fibuHs, moderatim crasse tun.icatis, Aavoferrugineis; hyphis 
ligativis abundantc ramificatis, tcnuitcr tunicatis, hyalinis, haud septatis absque fibulis, 
sacpc modo dichotomico ramificatis. Basidia clavata, tctrastcrigmatica. Sporac brcvitcr 
ellipsoidcae, haud truneatae, tenuitcr tunicatae, lacvcs, hyalinae, inamyloidenc. index­
trinoidene ct acyanophilac. 

TvPtiS: Poria expansa (Desm.) H . Jahn. 

Fruitbodies resupinate, perennial, with poroid hymenophorc, thin or thick dark 
brown context, and a thin black layer (i.e. appearing in section as a black line) 
between the carpophore and the wood or between the new context and the old 
carpophore. H ypha! system trimitic: generative hyphae abundant, branched, with 
clamp connections, some thin-walled, hyaline, inamyloid and acyanophilous, 
others thick-walled, b rown to dark brown, with the internal layer of the walls often 
amyloid; skeletal hyphae often with simple, secondary septa, slightly thick-walled, 
rusty yellow; ligauve (binding) hyphae richly, often dichotomously, branched, 
thin to thick-walled, hyaline , n"ot septate a nd clamplcss. Basidia clavate, tetrastcrig­
matic. Spores short-ellipsoid, not trw1cate, with thin, smoot11 , hyaline, inamyloid, 
inde.xtrinoid, acyanophi lous waiJs. 

TvP£: Poria expansa (Desm.) H. J a lm. 

At the present time, this genus contains only one species, which thus far is known 
in the mycological lite rature chiefly as Poria megalopora (Pers., 1825) Cooke, 1885. 
H owever, lhe oldest known name for this fungus is Bolelu.s expansus Dcsm., 1823, as 
ascertained by Donk (1933) and confirmed by the study of the original material by 
Jahn ( 1967). Therefore, we propose the following new combination:-

Donkioporia expansa (Desm.) K otl. & Pouz., comb. nov. Basionym: Boletus 
exfJaiiSUS Desmazicn:s, Catalogue des plantes omi 's, pl. 18, 1823 (for other ~ynomym , 
sec Jahn, 1967: 100) . 
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SPECIMENS STUDIED:-

BELGIUM 

Chateau de 13ormenvillc (Condroz) , on wood within house, 1. VII. 1962, V. 
Demoulin, dct. H. Jahn (PR). 

CzECIIOSLOVAKIA 

Prcn~ov (Central Slovakia), on roucn oak wood of bridge in front of the par­
sonage, VII. t888, A. K.mc[ (13RA) ; ibid., in the parish barn on dry wood of Qpmus, 
JX . •891, A. Kmct (BRA, 2 x ). - Babina ncar Krupina (Central Slovakia), on 
fallen trunk of Quercus cerris, 7· \1 1. 1965, Z. Pouzar, dct. F. Kotlaba & Z. Pouzar 
(herb. Kotlaba & Pouzar). - Praha ncar Lu~cncc (Southern Slovakia), on QJ1ercus 
wood in cave, VI. 1954, A. Prihoda, dct. Z. Pouzar & F. Kotlaba (PR 607, 130). 

Ct: RMANY 

R cmmighauscn ncar Octmold (Westphalia), on an old oak pole (Quercus) taken 
from the framework of a house, 5· XI I. tg66, H. Jahn (herb. Kotlaba & Pouzar) ; 
ibid., road to the cemetery on a fence post ncar meadow (oak wood from an old 
house), 2g. Xll. tg66 and 16.1.1967, H . Jahn (PR 654,340).- Mosel, castle Eltz 
ncar Moselkern (Rheinland), on a cei ling beam (probably Quercus) in an old half­
ruined stable, 31. lfl .1g67, M. A. & H. Jalm, det. H. Jahn (herb. Kotlaba & 
Pouzar) . 

ITAI.V 

Viuorio (Trcviso), on a pole of Abiu ("ad asscres abietinos") I X. tgoo; D. Saccardo, Mycot heca 
italica, 6o6, PorinjLrmginoJa (PR 704, 485). 

The genus Donlcioporia docs not seem to be closely related to any other resupinate 
polypores. However, we would like to place it in proximity to Fornes (Fr.) Fr. em. 
Teix. because of the trimitic hypha! system witl1 clamped generative hyphae, the 
brownish trama, and the amyloid internal layer of certain generative hyphae 
confined chiefly to the encrusted layer of the carpophores. The amyloidity of the 
hyphae forming the encrusted layer is rather widely distributed among the fungi of 
the fomitoid group (excluding xamhochroic Phellinus species) . Another interesting 
feature also connecting Donl.:-ioporifl expansa with the species of Fomesis the rudimcnt­
arily developed granular core which, however, we have only seen in one specimen 
of D. expansa. In this instance we also found that the internal wall of the ligative 
hyphae in the granular core gave an amyloid reaction. However, this seems to be 
quite an accidental phenomenon because nom1ally these ligative (binding) hyphae 
arc consistently inamyloid. 

Species of the genus Fomn differ from Donkioporia expa11sa by the absence of thick­
walled generative hyphae, so characteristic of the latter. These hyphae arc of special 
interest because, in cases when they arc in or ncar the encrusted layer of the fungus, 
the internal layer of the hypha( walls is often amyloid. Thick-walled hyphae with 
an amyloid internal layer also occur in species of the genus Fomes (being confined 
exclusively to the encrusted layer of the pileus) but, contrary to those of D. ~xpansa, 
they are not provided with clamp-com1ections. 

7 
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Donkioparia expansa is macroscopically sim ilar to some species of the genus Cloeophyl­
lum ( P. Ka rst.) P. Karst., especially to the resupinate form of Cloeophyllum /rabeum 
(Pers. ex Fr.) Murri ll PIU14ocoriolellus lrabeus (Pcrs. ex Fr. ) Koll. & Pouz. Never­
theless, the members of this genus differ in at least two important characters: (i) 
absence of thick-walled hyphae provided with clamp-connections, and (ii) absence 
of amyloidity of the hypha] walls. 

vVhi lst describing this new genus for Pon·a expansa, we would also like to d iscus.~ 

briefly the genus Spangioides Lazaro e Tbiza ( t g 16), to which our auention was 
drawn by Dr. U. A. Donk (personal communication). According to his opinion, 
Lazaro's description possibly covers two polypores: one pi lcate and one resupinate. 
After studying Lauro·s generic description of Spongioidu, we reached the conclusion 
that the major part of the description concerns a pileate fungus which may very 
well be either lleteroba.ridiorl amzosus (Fr.) Bref. or, beuer, Trameles serialis (Fr.) Fr. -
AnJrodw serinlis (Fr.) Donk, whilst a minor part could easily a lso cover Poria mega­
lopora = Donkioporia exparzsa. For this reason, it is in our opinion impossible to use the 
generic name Spongioides Lazaro(:. l biza to accommodate Poria megalopara. We made 
an auempt to obtain for study Lazaro's original material of Spongioidu cryptarum 
but Dr. F. Diego Ca longe of ~fadrid kindly informed us that there are no specimens 
of this fungus in L azaro's herbarium. ln consequence, we recommend that Spongwides 
L azaro (:. I biza be t-ypified by the pilcate part of the description, and placed in the 
synonymy of either Helerobasidion Bref. or Trameles Fr. (possibly Antrodia P. Karst.) 

Ac~'IOWLEDGEMENTS.-Wc a rc deeply indebted to the late Dr. )!f. A. Donk for 
placing at our disposal his manuscript notes dealing with the nomenclature of this 
fungus, and to Dr. H.Jahn (Detmold ) who kindly provided us with several fine, fertile 
specimens of Poria expansa. We also thank l\ Ir. J. T. Palmer (Sutton Weaver) fo r 
improving the English text. 
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ARCHITECTURE DE LA PAROl SPORIQ.UE 

DES HYMENOMYcETES ET DE SES DIFFERENCIATIONS 
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( Planchcs 20 a 23) 

:'\lise au point critique des eonnaissanccs actuelles acquiscs grilcc a Ia 
microscopic photoniquc ct a Ia microscopic electroniquc par transmission. 

1- 1 TRODUCT IOX 

Les mycologues ne d isposant que du microscope a lumihe Ont depuis longtemps 
distingue deux couches dans Ia paroi de nombreuses spores, couches qui ont etc 
baptisees endospore et ipi.rpore ou exospore pour rappclcr leurs positions respectives. II 
est rare que !'endospore soit facilement visible sur Ia spore fraichc; clle est naturelle­
ment indisccrnablc dans ces conditions lorsque l'cpispore est noinltre. 

Dans quelques cas on a pu distingucr, a l'cxtcrieur de I'cpispore, une couehc que 
)'on a appelee piri.rpore. Coprinus narcoticus (Batsch ex Fr.) Fr. montre, au tour de Ia 
couche noi re gencralement considcree comme cpispore, une pcrispore ucaucoup plus 
pale, c!paissc, qui, par dessiccation, se ratatine en se fripant. Chez d 'autrcs Agaricalcs 
a spores noiratres Ia pcrispore passe gc!ncralement inaper~ue lors des observations 
courantcs. V. Fayod, a qui revicnt lc mc!ri tc d 'avoir demomre son existence, l'a 
appclcc cx~porc, parcc que, n'ayant pas vu !'endospore cach(:e par l'cpisporc 
noiratrc, il a c!tc conduit a considcrer cette dcmi~re comme ctant !'endospore. 

Les recherches precises fai tcs en photonique dans Ia pcriode modcrne ont conduit 
a !'idee que, dans bien des cas, Ia paroi sporique comprcnd plus de trois couches; 
Ia terminologie ancienne que nous vcnons de rappeler est alors trop pauvre. Pour 
crcer le moirts possible de termes nouveaux on peut, comme l'ont fait '1--f. Locquin 
et J. Perreau-Bertrand par cxemple, utiliscr le mot exospore pour designer une 
couche situ(:e en tre l'cpispore et Ia p(:rispore, et non plus comme synonymc d'cpisporc. 
Des neologismcs sont ccpendant indispensables. L'obscrvation attentive de Ia 
pcrispore de Coprinus narcolicus montrc qu'ellc comprend, outre unc cpaissc couche 
interne, une fine pclliculc qui Ia limite du cote cxtcrnc. En microscopic clectroniquc, 
cettc pclliculc tranche brutalcmcnt sur les parties sous-jaccntes de Ia pcrisporc par 
sa trl!s grande opacite ; c'est l'ectospore de R. H eim. 

De grands progres dans Ia connaissancc de l'archi tecturc de Ia paroi sporiquc ont 
CtC real ises gnke a Ia microscopic elcctronique. Encore pcu nombrcux sont cepcndant 
les mcmoires ou Ia pa roi sporiquc des H ymcnomycctes est ctudi(:c avec ccue tech-
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nique sur des esp~ces suffisamment nombreuses et varices dans leurs affinites pour 
qu'on ait pu tenter de dcgagcr des idees generales et d'abordcr les dclicats problcmcs 
d'homologics. 

On doit tout d'abord citer trois Lh~es : cclle de H. A. P. Burge, malhcureuscment 
restcc incditc, portam sur Ia paroi des Russulacees et de genres supposes affines, 
celle de J. Perreau-Bertrand consacrce a Ia paroi d'esp~ces a spores ornces, cnfin 
cclle de L. ·~vf. }-(el(:ndez-Howcll ccnlrce sur !'etude des pores germinatifs. Les 
recherches qui Ont conduit a J'(:Jaboration des deux dcrn.icrs mcmoires ont C!C 
eHcctuces sous Ia direction du Professeur R oger Heim. 

Parmi les travaux plus recents, il faut citer une publication de H . Clcmen~on, 

qui etudie Ia paroi , non sculcmcnt chez des esp~ces a spores ornces, mais a ussi chez 
des esp~ces a spores lisses, et les nombreuses notes de Yt:lle M . Besson, dcvenue ~ [me 
1\moine, dont !'ensemble constituc Ia partie fonda mentalc d' unc Th~c ou sont 
etudi(:es lcs parois et leurs differenciations dans unc ccntainc d'csp~ccs. 

II est evident qu 'au fur et a mesurc que s'accumulaient de nouveaux resultats, 
certaines idees ont evolue. II eta it impossible qu'il en ftlt autremcnt; Ia scric de notes 
de M. Besson, dont Ia publication s'est echclonnce de 1969 a 1972, en fournit un 
exemple typique, qui montre Ia ncccssitc d 'unc syntll~C de !'ensemble des resultats. 
Si nous nous decidons aujourd'hui a presenter un raccourci des connaissances 
actuelles sur l'architeeture de Ia paroi sporiquc des Hymcnomyc~tcs, c'cst d'abord 
qu'ayant etc le Direeteur des recherches de 1\if. Besson-Antoine, nous avons pu 
suivre pas a pas le d (;roulement de ses recherches d'(;lectronique, mais c'cst aussi 
parce que, parall~lement, nous avons poursuivi des investigations en microscopic 
photonique sur lc mcmc Lhcrnc. 

Le pouvoir de resolution du microscope a lumi he etant bcaucoup plus fai ble que 
celui du microscope clectronique, on est tente de penser qu' il ne pcut etre d'un 
grand sccours lorsqu'il s'agit d'etudier un ensemble aussi peu (:pais que l'cst souvent 
une paroi sporique. 

II faut pourtant reconnaitre que, dans une foule de cas, Ia microscopic photoniquc 
a fourni d ' importamcs indications, plus particuli~rcment sur des spores soumises a 
des traitements convcnables. "n traitcment a chaud ( 120 °C par cxemple) par une 
lessive de base forte (par ex. KOH) s'est rl:vele paniculi ~rcmem utile dans une 
foule de cas (M. Besson & R . Kuhner, 1972a). Pour une concentration suffisante en 
KOH les spores des chromospores sont plus ou moins dccolorccs, cc qui permet 
alors de bien voir des couches profondcs qui, dans Ia spore non traitce, pcuvent 
etre difficilement visibles, voire lotalement invisiblcs au travers de couches pig­
mentces plus cxternes. 

II ne faut cependant pas oublier que les traitcments alcalins violents, tels que 
ceux qui dccolorent les spores de chromospores lysent souvent plus ou moins cenains 
constilUants morphologiques de Ia pa roi; il est facile de cons tater, par cxemple, que 
pour des concentrations asscz fortes le traitcmenL potassique elimine souvent com­
pl~tement lcs epines ou vermes qui ornent Ia surface de nombreus~ spores. Aussi, 
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pour tirer le meilleur parti de ceue technique, cst-il recommandc d'cssaycr des 
lessives de concentrations varices, entre 0,5 % et 10% par exemplc. 

'Mcme si Ia couche exteme de Ia paroi est incolore ou n'est que faiblement colorce 
sous le microscope, clle pcut empcchcr de bien voir les couches siwees au-dessous 
d'elle lorsque son indicc de refraction est pa rticulicrcmcnl clcvc. Si V. Fayod a 
considcrc que Ia paroi sporique des Rltodopllyllus est simple, c'cst qu 'il n'a vu que Ia 
couche supf'rficicllc, polycdriquc, de Ia paroi, parce qu'elle est si rcfringente que, 
malgre sa teinte a peine rosee sous le microscope, elle empcche d e bien voir Ia ou 
les couches qui sont au-dcssous. Des traitements alcalins convcnablcs mettent 
faci lcmcm ccs dernil:res en evidence, soit , s'ils sont violcnts, en lcs dcgagcant par 
suite de !'elimination de Ia couche polycdrique qui lcs envcloppa it (R. Kuhner, 1948}, 
soil s'ils sont plus modcrcs en gonflant celle-ci, en l'hydra tam, ct par suite en abaissant 
son indice de refraction ('M. Besson & R . Kuhner, 1 ~72c). D'une fa~on generate, 
chez les H ymenomycctes, les couches profondes de Ia paroi sont plus resistantes aux 
traitcmcnts alcalins violents que les couches superficielles. 

II est eviden t que tout traitement qui , a !'image du traitement potassiquc, gonfle 
cxclusivcment certaines couches ou Jcs gonfle plus que d 'autres, est susceptible de 
cri-er entre couches contigucs des differences d'ind ices de refraction, parfois conside­
rables, qui facilitent !'etude de Ia paroi. C'est ainsi, par excmple, qu'en soumcttant 
lcs spores des I.cpiotes de Ia section Procerae a !'action de l'ammoniaque puis a ccllc 
de l'acide acetique {trai tement a mmoniaco acctique), on gonflc bien plus certa ines 
couches de Ia paroi que d 'autres, comme ~L Locquin J'a reconnu le premier, ce qui 
permct de distinguer des details structurau.x indiscernablcs en photonique sans cc 
traitemcnt. 

II ne faut pas oublier que certains traitcments hydratants sont susccptibles de 
provoqucr d'importantes deformations lorsqu'i ls gonflent de fa~on inegale differcntes 
couches de Ia paroi. Si par cxemplc Ia paroi gonflc moins dans Ia rc&rion externe 
que dans sa region interne, lcs couches internes pourront sc plisser; en examinant 
par un bout, en microscopic phoLOnique, des spores ayant subi !'action de Ia potassc 
a !'autoclave, on rcmarque souvent que Ia face interne de Ia paroi, du cote du 
protoplasme, presentc quelques gros plis longitudinau.x dont Ia format ion ne pcut 
ctrc due qu'a des incgalites de gonflcment alcalin. 

II est clair que Ia deshydratation exigee par l'inclusion dans les resines pratiquce 
en vue des observations en clectroniquc peut cgalcmem donner a certaines structures 
unc allure fort d iffcrcmc de ccllc qu'clles ont sur lc frais. On sait que Ia pcrispore de 
Copri11us 11arcolicus sc contracte en scchant, de sorte que sur materiel d'hcrbier 
l'cctosporc est rataJincc comrc l'cpispore noire, fripcc-plisscc contrc clle. II est 
certain que lcs ondulations que montre, en clcctronique, l'cctesporc de CopriiWS 
cit~Ualus Que I. var rwdisporus KUhner ('~f. Besson & R . KUhner, •972b: PI I fig. I) I 
ont unc originc ana logue, a savoir Ia contraction, par deshydratation, de l'cpaissc 
couchc sous-jaccntc. 

Des clements morphologiques de Ia paroi, qui n'ont que 0,1 p_, voirc que o,05fL 
d'epaisscur sur lcs ultracoupc. de materiel indus dans lcs re ines, peuvcnt etre tres 
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facilem cnt disccrnes en microscopic photonique lorsqu'ils sont plu~ ou moins gonfi{:s 
d'cau d"imbibition, au m oins s'ils tranchent alors sur leur environncmcnt par une 
refringence plus forte ou si l'on parvient a lcs colorer cleclivemcnt. 

En ce qui eoncernc lcs colorations Ia microscopic clcctronique est d 'aillcurs trcs 
en retard sur Ia microscopic ordinairc, lcs soi-disant colorations n!alisecs pour 
l'clectronique sc situant uniquemcnt dans une gammc de~ (du gris clair au noir), 
dont les tonalites traduisent une plus ou moins grande transparence ou opacite aux 
electrons. Finalement c'cst uniqucmcnt par une proprictc de CCI ordre qu'cn clec­
tronique on pcut distingucr directement l' une de !'autre deux couches contigues. 

Les colora tions uti lisccs en photonique relevant pour Ia plupart de mccanismes 
fort dilfcrcms de ceux qui permettent lcs "colorations" d'clectronique, et les diffe­
rences d' indices de refract ion ne se manifestant pas en clectron iquc, on comprend 
qu' il soit parfois d clicat de faire lc raccord entre lcs donnees fournies par ces deux 
techniques d'etudc. 

Quoi q u' il en soit l'cxpericncc montrc q ue les resultats de Ia microscopic pho­
toniquc complctent fort utilcmcnt ccux de l'clcctroniquc; il n'est mcmc pas rare 
que plusicurs distinctions qui s' imposent en photoniquc soicnt bcaucoup plus 
subtiles en clcctroniquc. 

La microscopic photoniquc prescntc d 'ai llcurs sur l'clcctroniquc un avantage 
evident, Ia simplicite de nombre de ses techniques, simplicite telle qu'i l est possible 
d 'examincr un gr-and nombrc d 'espcccs en un temps court. Nous en avons tres 
largcmcm profite, et grace aux techniq ues evoquecs ci-dcssus, nous avons ctudic Ia 
paroi sporiquc dans d 'innombrablcs Agaricales de groupcs varies, cc qui a pcrmis a 
).f. Bcsson-Antoine d 'emrcprendrc ses recherches d'electroniquc, non sur des 
cspcces prises au hasard, mais bien sur des cspcces choisics en fonct ion des resultats 
qu 'cllcs avaicnt fourni en photoniquc. 

Parmi les auteurs ayant utilise Ia microscopic c lectroniquc, l'accord est loin d' etrc: 
realise au point de vue tcrrninologiquc. J. Pcrrcau-Bertrand a rcpris lcs tcrmes: 
endospore, episporc, exospore, perisporc, issus de Ia microscopic: photoniquc. R . 
Singer a propose une modi fi<;at ion Iegere de cctte terminologic, con~istant a rem­
placer Ia terminaison spore par Ia tc rminaison sporium car, scion lui, il n'cst pas 
logiquc d ' utiliser lc m cmc mot end ospore pour designer, ta ntol unc spore nee a 
l'interieur d'un article, comme !'ascospore des Ascomycetes, tantot unc couchc 
interne de Ia paroi sporique. L'abandon du termc endospore pour designer cc:lle-ci 
s'imposc paniculiercmcnt aux auteurs qui, commc H . Clcmcn~on, pcnscnt que Ia 
basidiospore est, comme !"ascospore, unc endospore, c t qu'cllc comprcnd de cc fait, 
outre Ia paroi qui appartient en proprc a Ia spore, unc envcloppc cxtcrne qui n'est 
que 1c prolongement , au tour d 'clle, de Ia paroi de Ia basidc; de fait, cet auteur a 
remplace tous lcs termes repris par J. Pcrrcau-Bcrtrand par des mots nouveaux. 

ous rcviendrons plus bas sur les changements terminologiques proposes par H. 
Clemen~on d 'une part , par ~[. Besson-Antoinc et nous-rn (;mcs d'au trc part. 
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II - LES GRANDS ENSE}.fBLES DE LA PAROl SPORlQUE 

A Ia suite de recherches cffcctuces en microscopic eleetroniquc par ).£. Bcsson­
Antoine ct en photonique par !"auteur de ces !ignes, nous distinguons (M . Besson­
Antoine & R. KUhner, 1972b) dans Ia pa roi sporique deux couches prineipales: 
le myxosporium a l"cxtcrieur, l'eu.sporium a l' intcrieur, chacune de ces couches com­
portant assez souvem plusieurs feuillets. 

La couchc que nous appclons myxosporium correspond indiscutablement a Ia 
perisporede certains au teurs, et si nous avons propose un nom nouveau pour elle, c'est 
uniquemem parcc que le mot pcrispore a etc utilise pour dtsil:,'llCr, soit not re myxo­
sporium dans son en tier, soit seulcment telle ou telle de ses diffcrenciat ions possibles, 
par exemple l'ectospore ou, dans Ia tcrminologie deJ. Perrcau-Bertrand et de L. M. 
).1clendcz-H owell, ce qui se trouve SOliS l'ectospore. Le mot myxosporium a etc 
choisi pour rappclcr qu 'a l'origine ceu c couche offr:e, au moins dans nombrc de 
families, une consistance mucilagineuse, consistance qui se traduit par lc fait que, 
chez plusieurs espcces, lorsquc des spores cntrcnt accidemellcment en comact au 
cours de leur dcvcloppemem, leurs myxosporiums confluent. L'un de nous (R. 
Kuhner, 1934 a) l'a montrc en photonique ct a figu re un resultat d 'une tellc con­
fluence chez Coprinus narcoticus: les quatrc spores issues d' une mcme baside peuvent 
sc trouver groupces dans unc enveloppc commune. Dans plusieurs espcces, un 
feuillct, gcncralement tres mince, semble scparcr le myxosporium de l'eusporium; 
pour rappc ler ceue situation intermcdiaire nous avons propose (M. Besson & R. 
KUhner, 1972a) de l'appcler mhliostratum. 

111- LA PAROl SPORIQCE ET SES DIFFERENCIATIONS SOM~HTALES 
CHEZ LES HVMENO~fYCETES A SPORES BLANCHES, OCRACEES, 

BRUr ES, NOIR ES OU VIOLACEES 

A- LES I'£UILL£TS 01!. L'I!.USPORIUM 

Dans l'eusporium, des differences d'opacitc~ au.x electrons permeuent souvent de 
distinguer deux ou trois fcuillets p1 incipaux. 

Comme l'a fait remarqucr pour Ia premihe fois j. Perreau-Bertra nd, on trouve, 
chez plusieurs cspcccs, un fcuillet qui se distingue de cctLX places en dehors de lui 
par sa gra nde transparence aux electrons et !'absence de structure apparente; on le 
voit bien, par cxemplc, sur des cliches publiCs par M. Besson & R . KUhner (notam­
ment 1972a: Pl. 2 fig. 3, ou, ici mcme, Pl. 20 fig. 1 ; Pl. 2 1 fig. 2; Pl. 23 
fig. 1 et 2). H. Clcmcnc;on l'appelle corium; il correspond indiscutablemem a !'endo­
spore de J. Perrcau-Bcrtrand. Comme nous avons longtemps cru, avec ces auteurs, 
que ce feuillct est tOujours au contact du protoplasme il nous a paru possible de 
conserver pour lui le mot endospore ou d'utiliser son derive endosporium. 

Nous nous demandons aujourd'hui s"i l est vrai que l'endosporium se trouve 
toujours au contact du protopla.sme; un cliche de t.r. Besson-Antoine (1972: Pl. 10 
fig. 3 Ct ici mcme Pl. 21 fig. 2) relatif a 1/ebeloma radicosum (Bull. ex Fr. ) Rieken, 
montre en effet, en dcdans de l'endosporium transparent, un tres mince feuillet 
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opaque, qui ne pcut corrcspondre a une differenciation cxtemc du protoplasme 
puisqu' il con flue avec Ia partie interne du bouchon qui obturc l'appcndicc apiculaire; 
c'est en somme un endocorium. 

Quoiqu'il en soit, au cours du devcloppemcnt de Ia paroi sporiquc, l'endosporium 
s'edifie plus ou moins tardivcment, toujours a pres Ia couche situec en dehors de lui; 
il peut done manquer chez les spores immaturcs. II semble que chez nombre d'cspcccs 
il n 'y aitjamais d 'cndosporium, mcme a maturitc. A. P. Burge n'ajamais vu d 'endo­
sporium chez lcs Russulacees qu'ellc a etudiees; c'cst pourquoi, ctiquetant lcs 
feuillets de Ia paroi sporiquc de A a F, en partant de l' intcrieur, clle a dcsigne par A 
le feuillet qui, chez lcs cspcccs edifiant un endosporium, sc situc immediatcment 
en dehors de ce dernicr. Ce fcuillet A, gcncralement cpa is, est limite du cote cxtcrnc 
par un feuillct au contraire tres mince, mais particulicrement opaque aux electrons, 
le feuillet B de Burge, Ia tunica de Clemen~on (Voir par exemple: "M. Beswn, 1970b: 
Pl. 2 fig. 3; M. Besson-Antoine, ' 972: Pl. 16 fig. I ou, ici me me, Pl. 20 fig. I et Pl. 21 
fig. t). 

Lc feuillet qui se trouve entre Ia tun ica ct lc corium (ou, lorsque celui-ci manque, 
entre Ia tunica et le pro10plasme) est caractcrisc par Ia coexistence de substance 
transparcnte ct de substa nce opaque, com me on le voit sur Ia fig. 17 clu mcmoirc de 
H. Clemen~on. Cet auteur l'appellc coriolunica, parcc qu 'il croit que Ia substance 
transpa rente et Ia substance opaque sont respecti v~:mt:IH de nature corialc et de 
nature tunicale. La couche pour laquelle J. Perreau-Ilcrtrand a repris le termc: 
ipi.spore, issu des vieillcs observations en photonique, correspond a Ia coriotunica ou a 
l'ensemble coriotunica T tunica. II est clifficile de lui conserver Ia denomination 
cpispore, d'abord paree que, chez lcs cspcccs qui n'ont pas d'endospore, c'cst Ia 
couche interne de Ia paroi, ensuite parce que ce que nombre d 'auteurs n'utilisant 
que Ia mjcroscopic photonique om appc le cpispore est souvent un feui llct plus 
proche de Ia surface, puisque nombre d 'entre eu.x ont considcrc que, chez lcs spores 
ornccs, lcs ornemcnts sont d'origine cpisporique alors que les chercheurs qw ont 
travaille en clcctronique s'accordent pour considcrer, depuis Burge et Perrcau­
Bertrand, qu'ils naissent d 'une couche placcc a l'cxtcrieur de ce que ce derruer 
auteur appclle cpispore. C'e~t pourquoi, avant que H . Clemcn~on n'ait propose 
sa nomenclature, ~r. Besson avait suggcre ( 197oa) pour l'cpispore de J. Pcrreau­
Bcrtrand !'etiquette sclbospore, que M. Besson & R . Kuhner ( 1 972a) ont transformee 
en sclbosporium; ces etiquettes no us scmblenl a voir le double a vantage de ne ricn 
prcjuger quant a Ia situation de cen c couche et d'exprimcr sa fermetc par rapport 
a Ia consista nce initialement mucilagineuse du myxosporium proche. 

L' importance prise par Ia substance opaque dans Ia constilutiou de Ia coriotunica 
et sa repartition dans celle-ci varicnt beaucoup d 'une espcce a ('autre. II peut arriver 
que Ia substance opaque soit cgalemenl abondante dan~ tou te l'cpaisscur de Ia 
coriotunica (Ciemen~on, fig. 20), majs il n'cst pas rare qu"elle soiL incgalem~:nt 

rcpartic; clle peut C:tre plus abondan te du cote in terne (Ciemenc;:on, fig. 23) , mais 
chez nombre d 'cspcces !' importance qu'elle prend croit de l'intericur vers l'cxtcrieur; 
cllc le fa it souvcnt si progrcssivemcnt (par ex. :\1. Besson & R. Kuhner, 1972b: Pl. 3 
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fig. 1), que l' individualite de Ia tunica peut ct re mise en doute. Enfin, dans des cas 
plus ra res, Ia coriotunica momre une alternance de zones opaques et de zones tra ns­
parcntes ; une tclle zonation, frappante chez Coprinus siluaticus Peck (M. Hesson & 
R. Killmer, 1972b: Pl. 1 fig. 2), complique l'interprctation de Ia structure de l'cuspo­
rium. 

Sur des spores aya nt subi un traitcmcnt convcnable Ia microscopic photonique 
permct souvcm, d ie aussi, de rcconnaitre une structu re stratifice de l'eusporium. 
Chez les cspcces de Naucoriacces, Coprinacees et Lcpiotacees qui posscdcnt un 
endosporium, cclui-ci est en genera l faci le a reconnait rc sur des spores ayam subi un 
traitcmcnt par Ia potassc a l'autoclavc ; iltranchc sur lc sclcrosporium qui l'entoure, 
par sa refringence alors beau coup plus forte ('~f. Besson-An LOine & R. Kuhner, 1972a) , 
cc qui tend a prouvcr que lc corium nc correspond pas simplcmcm a Ia partie 
interne de Ia coriotunica d 'ou Ia substa nce opaque a ux electrons scrait totalcmcm 
absente. s·it est vrai que le feuillet refringent, loujours trcs mince, que l'on observe 
SOUVCill a l'cxterieur du sclcrosporium de spores traitces par KOII a l'autoclave, 
correspond a Ia tunica et a elleseulernent,la diffcrenced 'indiee entre ce lcuillet cxterne 
et lc sclerosporium pi aide en faveur de l'idcc que Ia tunica est un feuillet individualist! 
de l'eusporium, au m cme tit re que le corium. 

Chez certaines leucosporees a paroi sporiquc epaissc , lc fcuillct interne de Ia 
spore se distingue de eeux situcs en dehors par le fa it qu'il est le seul de Ia paroi a sc 
colorer en poUJ·pre au Gicmsa. Loccaria tortilis (llolt. ex S. F. Gray) Cooke Cl lcs 
Lcpiotcs a pore gcrmina tif sont dans ce cas (R. Killmer, 1972) ; il semble que, chez 
ces demi cres, ce soiL lc rncme feuillct que le bleu de crcsyl colore en rougc-pourpre 
(R. Kuhner, 1934b et 1!)72). Chez les Lcpiotes OLJ il est pa rticulicrcment cpa is, 
l" utilisation de ces teintures montrc qu' il est en rcalite double, constitue de deux 
minces couches se colorant de fa~on un peu differeme (':OvL Locquin, 1943 ; R. 
Kuhner, 1972). 

Lorsquc le sclerosporium est epais il n'est pas rare qu 'aprl:s gonflement on y 
d istingue en photoniquc deux couches diffcrant par leur indice de refraction et 
parfois aussi par leurs affinites t inctoriales. On peut rcconnaitrc ces deux couches 
sur materiel de d ivcrses chromosporces traitc par KO H a l'autoclavc, mais ellcs onl 
etc tout d 'abord mises en evidence pa r Nf. Locquin sur des spores de Lcpiotcs de Ia 
section Procerae, gonfl(:es par le proc(:d (: arnmoniaco-acctique. Cet auteur appelait 
epispore et exospore lcs couches de Ia paroi sporiquc des Proct~·a! que nous avons consi­
dcrces depuis {R . Kuhner, 1972) comme representant respectivemcnt Ia sclbospore 
interne ct Ia scUrospore exter11e, et dom divers reactifs, iode ou blcu coLon par excmple, 
confi rmcnt l' individualitc, de fa~on parfois trl:s brillante. II est po ible qu 'endo-et 
exosclbospori11m puisscnt ctre encore distingucs l'un de l'autre par des differences 
d 'opacitc aux electrons; c'est ce que suggcre par exemplc un cliche de iVl. Bcsson­
Antoinc {1972: Pl. I fig. I ou, ici mcmc Pl. 23 fig. 2) rclatif a Lepiota procera (Scop. 
ex Fr.) S. F. Gray, ma is nous ne pcnsons pas que chaquc fois que des differences 
d 'opacitc permellcnt de distinguer deux couches dans un sclerosporium ces deux 
couches mcritent respecLivcmcnt lcs ctiqueu es cndo- ct exosclcrosporium ; pour nous 
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ellcs ne lcs mcritent pas si le passage d ' une opacitc a !'autre est progressif car, en 
photoniquc, cndo- ct cxosch!rosporium paraissent brutalement limit6, l'un par 
rapport a ('autre. 

B-MYXOSPORIUM ET M~DIOSTRATUM CIIEZ. LES ESPECES ;\ SPORES ORN~ES 

1. Le sporothecium et ses differeociatioos 

Dans les spores ornces, Ia disposition de l'ectospore par rapport aux ornements 
pcut varier d ' unc cspcce a unc autre c t deux dispositions extremes doivcnt ctre 
distinguces: ou bien l'ectosporc est tcndue au-dessus du sommct des orncmcnts, ou 
bien c llc est commc moulcc sur cu.x. 

Lcs Ganodermes ct Fayodia bispluurigera (J. E. Lange) Sing. illustrcnt le premier 
cas. En raison de l'opacite plus ou moins grande de Ia substance des orncments de 
ces cha mpignons, il est facile de voir que l'ectospore est douhlce intcricuremcnt par 
un mince fcuillct transparent; c'est ce dcrnicr qui repose sur lc sommct des ornc­
m ents; il est evident sur un cl iche d e Furtado, rclat if a un Ganodcrmc, et sur les 
cl iches d e Fa;·odia bisphaerigera publies par M. Besson ( 1969a: Pl. 1 fig. 2 ct 4 ou, ici 
rncmc, Pl. 2 I fig. 3). 

La ou l'cctospore opaque, au lieu d'ctrc tcnduc au-dcssus des orncmcnts, est 
comme moulec sur eux, on ne Ia distinguc bien q ue chez les especes ou Ia substance 
des ornemcnts est plus ou moins transparcntc aux electrons et chez ccl lcs, a omernents 
opaques, qui possedent un mince feuillet transparent doublant l'cctosporc du cote 
interne. Gomme l'a montr(: ~r. Besson ( tg69b: Pl. 2 fig. t a 4), Rlrodotus palmalus 
(Bull. ex Fr.) :\[a irc illustre ce cas d e fa<;on spectaculaire, car on y distinguc, sans Ia 
moindrc d ifficul tc, sous l'ectospore opaque, un mince feuillct transparent qui Ia 
double. Scion H. A. P. Burge, .\1. Besson et H . Clemcn<;on les R ussulacees sont 
da ns lc mcme cas; le fcu illct transparent est Loutcfois si m ince, qu'i ndiscutable sur 
certains cliches (Clcmcn<;on, fig. 14), il est bcaucoup moins evident sur d'autres. 

Clcmen<;on a propose lcs tcrmes ectosporotlricium e t endosporothlcium pour designer 
rcspcctivement lc feuillet extome opaque, correspondant a l'ectospore de Heim, et 
le feuillet interne transparent q ui lc double intcrieuremcnt. La ou seul le feuillet 
opaque pcut ctrc distingue, par cxemplc chez les cspcccs ou Ia substance des ornc­
ments est transparente, Clemen<;on parle seulement de sporothb:ium. 

2 . Le ~nediostratum 

Le feuillet que ~'1. Besson & R . KUhner ( 1972a) ont propose de nommer a insi 
resscmble a l'cndosporothccium par sa grande transparence aux electrons et gcne­
ralerncnt par sa minceur, mais au lieu d 'ctrc situc a l'cxtcricur des orncments, il est 
situc sous cux, immcdiatemcnt a l'extcrieur de Ia tunica opaque ou, si celle-ei 
n'est pas d iffercncice, de Ia coriotunica. Lc mcdiostratum n'cst cvidemment rccon­
na issable q ue Ia ou une opacitc plus ou moins grande de Ia couche myxosporialc qui 
le recouvrc permct d'cn tracer Ia limite cxternc. Ccttc condition est rcaliscc au plus 
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haut degrc chez lcs Russulacces et )'on comprend que ce soil dans des representanls 
de Celie familfe et dans des types reputes affines que fe mediostratum ail etc reconnu 
pour Ia premiere fois; Ia decouverte revicnt a Burge, qui designait par Ia lcurc C lc 
feuillet que nous appclons mediostratum (voir par ex. "YL Besson, 1970a: Pl. 1 fig. 1 
ou, ici mi:mc, Pl. 22 fig. 2 ) . 

II est certain que lc feuillet pour lequel 11. Clemcn~on a propose, d~ 1970, le 
nom ltclum corre!.pond a notre midioslratum ou lc comprend; il est par exemple 
evident que le feuillet des Russulacees que eel auteur appelle tectum secondaire, 
et dont il precise que c'est le tectum propremcnt dit, correspond cxactcment a Ia 
couche C de Burge et a notre mediostratum. 

Apres avoi r pcnse que lc mediostr.num constitue un fcuillet indcpendanL de 
l'eusporium et du myxosporium, nous croyons aujourd'hui qu'il ne constituc, au 
mcmc titre que le sporothecium, qu'une dilfcrenciation de ce demier; nous le cro­
yons, non seulement que nous n'avons pu reconnait re son e-xistence chez diverses 
especes a spores ornces, mais aussi parce que, chez nombre d 'especes a spores lisses, 
on ne trouve, a l'cxtcrieur de Ia tunica, qu'un (mince) feuillet transparent dont il 
est difficile de dire s'il correspond plut6L a un mediostratum qu'a un endosporo­
thecium; ce probleme sera envisage plus loin. Dans cettc optiquc, nous proposons 
d'appeler Eumyxosporium Ia partie du myxosporium qui ne correspond, ni au sporo­
thecium, ni au mcdiostratum. 

3· Origine myxosporiale des oroem eots 

Concernant l'origine des ornemcnts, !'accord est loin d'ctre realise entre les 
chercheurs ayant utilise l'electronique. H. Clcmen~on pense que Ia transparence ou 
l'opacite clectronique de Ia masse fondamentale d'un ornement pcut renscigner sur 
l'idcntitc de Ia couche dont it depend; lorsque Ia matiere fondamentale d'un orne­
men! eSt transparente aux electrOnS {fig. I a 5) COmmC (c fcuilfct qu'if appelle 
ltctum, il cstimc qu'il doit ctrc rattache a ce feuillet; it rat tache a une couchc dilfc­
rcnte qu'il appelle lpitunica, les ornements opaques aux electrons des Caterina et des 
Corlinarius (fig. 19). ous ne pouvons partager cette opinion .• ous ferons rcmarquer 
que les ornements transparents en clectronique sont gcn(;ralemcnt incolores en 
photonique alors que les ornements colores en photonique apparaissent gcnerale­
mcnt opaques en electronique; ce dernier cas est illustre, non seulement par les 
Cortinarius ct les Caltrina, mais egalcmcnt par les Hebeloma, Ies Coprinus, etc ... ri est 
vraisemblablc que l'opacitc d 'un ornemcnt, au lieu d'etre le signe d'une originc 
pa.rticulil:re, n'est due qu'a unc quclconque impregnation naturclle. 

Pour j . Pcrrcau-Bcrtrand, les orncments sont des cpaississements, vers l'extcrieur, 
d'un feuillet basal continu, qu'elle appcllc exospore ct qui, scion cite, sc distinguc de 
Ia pmspore lransparcnte alLX electrons situcc immediatcment en dehors par son 
opacitc. De fait les orncments apparaisscnt opaques aux electrons sur les cliches de 
J. Perreau-Bertrand, et ceci dans les genres les plus varies. II est certain que lcs ornc­
men ts nc sont pas toujours relies les uns aux autrcs par leurs bases, comme lc croyait 
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cct auteur. H . A. P. Burge avait deja reeonnu que les cpines des Laccaria sont indc­
pcndantes les unes des autres. Avant de cons idcrcr ec dcmier cas, nous cxarninerons 
cclui de quelques esp~ces qui prescntem un fcuillet basal continu, dom les orne­
rnents ne sont que des cpa i isscments ver.. l'extcricur; on verra que, sur plusieurs 
points, nous somrncs en desaccord , soit avec J. Perreau-Bertrand, soi t avec H. 
Clernen~on. 

Chez les Russulacees, Ia matihe fondamentale des ornements est en partie 
remarquablement opaque aux electrons, eommc !'est Ia couchc continue tout 
autour de Ia spore, qui rcunit lcs orncments par leurs bases ; cette couche basale 
opaque tranche brutalement sur le mince mtdiostratum (ou tectum secondaire) 
transparent situc au-dcssous (par ex. ~r. Besson, 1970a: Pl. 1 fig. 1), H . A. P. Burge, 
M. Besson et H. Clemen~on ont montrc que, du cote externe, un mince sporothccium 
tapisse ctroitemcm Ia masse fondamentale des ornements et, en tre cux, Ia couche 
contjnue qui les reurut par leurs bases. Ce sporothecium n'est bien rcconnais.~ab le 

que parce que l'ectosporotheeium opaque est separe de Ia masse opaque du reste de 
l'orncmcnt pa r un mince endosporothccium transparent (par ex. Clcmen~on, fig. 1 1 ). 
II est done evident que l'eumyxosporium des Russulacccs est entil:remcnt uti lise a Ia 
formation des omements et de Ia couehc qui les porte. 

Mais il ets non moins evident, com me lcs a uteurs rites et .J . Pcrreau-Bertrand I' om 
montrc, que Ia masse fondamentale de chaque ornement apparait clect roruqucment 
tres hctcrogcnc; outre une partie tres opaque, situcc juste sous le sporothceium, et 
qui se poursui t dans le feui llet qui rcunit les ornements par leurs bases, partie eti· 
quetec D par Burge et nommee inttrstralum par Clcmenc;:on, elle comportc une part ie 
profondc tres transparcnte (E de Burge, qui ctiquetait F le sporothccium; tectum 
primaire de Clcmen~on) . 

Plusicurs auteurs n'ayant utilise que Ia microscopic photonique, M . .Josscrand par 
exemple, avaiem remarque que, che7. diverses Russulacces, on voit cmerger, ~a et 
Ia, de l'ornementation a mylolde, des saillics qui ne le sont pas. C.: ' est pourquoi il est 
tentant de penser, avec J. Pcrrcau-Bertrand et II. Clcrnen~on, que Ia matil:re 
opaque aux electrons est Ia mati ere amylotde. II fiuu cependant reconnaitrc que 
cette hypothese est assez gratuite si !'on consid crc que lcs verrues amyloidcs des 
Ltucopaxillus el des Melanoltuca Olll assez transpa reniCS aux clcctrons pour que H. 
Clemen~on les aient rauachecs a son tectum (Ciemen~on, fig. 2 et s). 

Les mycologucs n'ayam utili (: que Ia photoniquc pcnsaicnt que lcs saillies non 
amyloides sont des epaississements d 'une couche conlinue a Ia surface de Ia spore . 
.J . Perrcau-Bcrtrand pensait de me me que Ia partie des ornements 1ra nsparente aux 
electrons est en cominuitc avec une fine couche basale continue, cgalemcnt trans­
pa rentc, couche qu'elle appelle c.xospore; a l'origine de Ia partie opaque des orne­
mcnts serah une a uLre couche, exterieurc par rapport a Ia prcccdcmc, Ia perisporc. 
Ccs vues, que .J . Perrcau-Bcrtrand a illu trees par ttn schema tres explicile, som en 
contradiction avec un passage des conclusions du mcmoire de ccl au teur, scion lcquel 
" Ia pcrisporc non pigmentcc s'oppose a )'exospore pigmentce"; elles sont par ailleurs 
en desaccord avec les cliches de H . A. P. Burge, :\f. Besson, H . Clemcn~on, et mf:mc 
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avec certaines des photographies .J. Perreau-Bertrand, qui montrent que, tr~ 
souvent, lcs parties transparentcs des ornemenLq som em ources de toutes parts, 
mcme en dessous, par de Ia matiere opaque. 

Une lecture superficielle du travail de H . Clcmen11on pourrait laisser croire que, 
com me J. Perreau-Benrand, il faisait deriver Ia matiere transparente et Ia matihe 
opaque d'un ornement de deux couches dislinctes; il d6igne en effet ces deux 
maticrcs, rcspeetivement par lcs termcs tectum et inter-stratum. Ce serait certainemcnt 
mal interpreter sa pensce puisque d'une part il precise que l'interstratum n'est pas 
a proprcment parlcr unc couchc de Ia paroi spol"ique ct que d 'autre part, ayam 
sui vi les premiers stades du developpemcnt de Ia paroi (fig. I I a I 3), il ecrit que Ia 
synthl::le de l' inter.;tratum et du tectum primaire est soumise a des variations locales, 
de sorte que des morccaux de substance tcctale primairc arrivcnt a se trouvcr sur 
et dans l'interstratum. La totalitc des ornements des Russulacccs et de Ia couche qui 
les porte derive done d'une sculc ct mcmc veritable couche de Ia paroi, pour nous 
l'cumy.xosporium. 

En dehors des Russulacccs on connait bien des espcces dont les ornements se pre­
sentent, au moins a un age convenablc de Ia spore, comme des cpaississemcnts 
localis6 d'unc mince couche continue tout au tour de Ia spore, !'exospore au scns de 
J. Perreau-Dertrand. 

Pour cct auteur ('exospore est une couche distincte de Ia perispore qui Ia surmonte, 
bien que les ornements exosporiques croissent a l'intcrieur de cette derniere. Pour 
:\•[. Bcsson-Antoi nc ct l'auteu1· de ccs !ignes !"exospore n'cxiste pas, du moins en 
tam que couche distincte de Ia perispore; !'exospore et les ornements derivcnt tous 
deux d 'une mcmc couche my.xosporiale et, en dehors d'cux, il n'y a rien autre que 
lc sporothecium qui les tapisse eventuellement. Pour justifier notre interpre­
tation nous alloru. examiner le cas de quelques H ymcnomycctcs a spores incolores 
sous lc microscope, amyloidcs, (MelaJ!oleuca, Leucopaxillus, Dmtipellis, Gloeotyslidilllum) 
ou 11011 ( Ltpisw.) 0 

L'ornementation de LepisUJ. panaeola (Fr.) Karst. rappelle cellc des Russulacces en 
ce scns qu'a maturitc de Ia spore, Ia masse fondamentale de chaquc verrue est 
clectroniquement hcterogcne, comprcnant une partie profonde que coiffc unc 
couche plus opaque, Ia limite entre lcs deux rtant brutalc. Ccci a etc reconnu, de 
fa\"on indcpendantc, par M. Besson ( 1970b: Pl. 1 fig. 1) et par H. Clemen<;on. Lc 
premier de ccs auteurs a montrc qu'une tellc hctcrogcncitc n'apparait que secon­
daircment; les verrues de Ia spore jcune sont clcctroniquemcnt homogenes (~1. 
Besson, 1970b: Pl. I fig. 2 ou, ici me me, Pl. 20 fig. 4) 0 

"Yf. Besson et H . Clcmeru;on om rcconnu que Ia couchc Ia plus opaque de Ia spore 
murc se poursuit entre lcs orncmcnts, qu'cllc rcunit lcs uns au..x autrcs par leurs 
bases. H . CIC.mcn~on a etc tentc de l'assimiler a l'intcrstratum des Russulacecs, mais 
il faut remarqucr que chez le upisla cUe n'cst pas amyloidc et que, contraircmcnt 
a l'interstratum des Russulacccs, ceue couchc nc passe pas sous Ia couche plus 
transparcnte. 

Sur Ia fig. 1, Pl. 1 de ";>.1. Besson, on distingue, sous Ia couche aux omcmcnts, un 
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mediost.ratum qui tranche sur clle aussi nettcment que chez les Russulacees; par sa 
transparence remarquable il contraste, non seulcmcnt avec Ia partie Ia plus opaque 
de Ia verrue, mais aussi avec Ia masse profonde de celle-ci , dont Ia transparence est 
bcaucoup moins grande. 

Si les verrues sont unies les unes les autrcs par leur couchc Ia plus opaque, le 
noyau moins opaque de chaque verrue est indcpcndant de celui de chaque vcrrue 
voisine, comme chez les Russulacees. 

Dans les cliches de Clemen~on (Fig. 3 et 4) le noyau de chaquc vcrrue est beau­
coup plus transparent que dans cclui de Besson; de ce fait il tranche mieu..x sur 
Ia couche opaque qui le coiffe, mais il se confond avec lc mediostratum (tectum 
de Clcmenryon), ce qui c.xplique que Clemcnryon ait considcrc que le noyau de 
chaque verrue de Lepista paJUuola n'est qu'un epaississement du tectum, cc qu'il est 
difficile d'admcure lorsqu'on jeue un coup d'oeil, memc rapide, au cliche de 
Besson. 

Clcmcnryon ad met que, chez lcs 1-eucopaxillus cgalcmcnt, Ia masse fondamentale de 
chaque verrue n 'est qu'un cpaississement du tectum ; }.f. Besson a montre ( 197oa) 
que si !'on a parfois ccttc impression sur Ia spore mure ( Pl. 4 fig. 1 ), les coupes de 
sporcsjeunes (Pl. 4 fig. 2) prouvent qu' il n'en est ricn. Lcs coupes dcjeunes spores de 
Leucopaxillus amarus (A. & S. c.-...: Fr.) KUhner montrcnt clairemcnt un fin mCdiostra­
tum transparent, a l'extcricur duqucl sc trouve unc couche grise continue, mince 
par cndroits, cpaisse au nivcau des vcrrucs. 

C'cst une structure du meme type queM. Besson a retrouvce chez Cloeocyslidiellum 
Juifuraceum (Bres.) Donk ( tgjoa: Pl. 4 fig. 3 ou, iei mcme, Pl. 22 fig. 2), C. porosum 
(Berk. ct Curt. ) Donk (ici meme Pl. 20 fig. 6) ct chez un Denlipellis indctcrrninc 
( 197oa: Pl. 4 fig. 5), trois espcces a spores amyloidcs commc celles des Leucopaxillus. 
Clcmcn~on pcnsc que, chez les espcces a vcrrucs sporiqucs amyloides que sont les 

Me/anoleuca, les vcrrues sont des fragments de tectum scpares les uns des autres (Fig. 
5) · Les photographies de M. Besson ( 1970a: Pl. 3 fig. 7 et 8) conduiscnt a penser 
que le cas des Melanoleuca n'est pas fondamentalement different de cclui des genres 
examines plus haut. H . Clcmcn~on a d 'aillcurs precise que, chez les Melano/euca, un 
sporothceium continu tapisse 'extcrieurcmcnt lcs orncments ct, emre eux, Ia couchc 
sur laquelle ils reposent. 

Alors que dans les types precedents Ia masse fondamentale du myxosporium (ou 
eumyxosporium) est cntieremem utilisee a !'edification des orncmcnts ct de Ia 
couche, de mcme nature, qui les rcunit par leurs bases, dans d 'autres espcces une 
partie seulement de ccue masse sert a construire les omements; on peut en effet voi r 
entre eux, au moins au debut, une cpa.isseur importante, parfois aussi grande que 
leur hauteur, de substance myxosporiale rlsiduelle. 

Bien souvent les ornements se presentent dans cc cas comme des piliers. S'il arrive 
qu'ils soient reunis par leurs bases, il n'est pas rare qu'ils le soient alors cgalement 
par leurs sommcts, par une couche continue tapissant lc sporothceium, commc on 
peut lc voir sur des cliches de M. Besson, par cxemple chez Coprinus verrucispermus 
J oss. (".\ 1. Besson, 1972: Pl. I fig. 6 ou, iei mcmc, Pl. 20 fig. 3). chez Fayodia bir-
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phi14Tigtra ().1. Besson: 1g6ga ou, ici mcme, Pl. 2 1 fig. 3) ou, encore mieux, chez 
Hebeloma ca/yjJlrosporum Bruchct (M. Besson & G. Bruchet, Pl. 1 fig. 4). 

Chez Tubulicium clematidis (B. & G.) Obcrw., les piliers semblent plus independants 
les uns des autres; leur independance vis a vis d'une couche sous-jaccnte est apparue 
avec une evidence particuliere sur certaines coupes ultrafines de spores ou lc myxo­
sporium avaiL ete arrache accidemellement de l'eusporium, entrainam les orne­
mcnts formes en son scin (M. Besson, 1g6gc: Pl. 2 fig. 2). 

Chez certaines especes il arrive qu'a maturite ne subsistent du myxosporium que 
les ornerncnts formes en son sein, le reste ayant diffiue; eel a arrive chez le Tubulicium 
cite. Dans de tels cas une troncature des ornements a leur extremite devenue libre 
trahit leur naissance au ~cin d'une couche myxosporiale d'epaisseur egalc. 

Cne independance des ornements les uns par rapport aux autres se retrouve dans 
le genre Laccaria, Otl cl le a et(: tout d'abord signalee par H . A. P. Burge. ~1". Besson 
( 1971 ) a confirme le fait, precisant en outre que Ia matil:re des ornements pr6ente 
une infrastructure longitudinalement fibrillaire. Elle a en outre montre que, malgre 
leur forme conique-pointuc, qui en fait de veritables (:pines, les orncments des 
Laccaria naissem au sein d 'un myxosporium dom unc panic scuJcmcnt est uti lisee 
a leur edification (Pl. 2 fig. I ) ; ce qui reste du myxosporium disparait ici t r~ rapide­
mcnt sans laisscr de traces. 

La hauteur des orncmcnts d'origine myxosporialc depend naturellcment de 
l'epaisscur du myxosporium. Dans bien des spores dont le sommet est largcmcnt 
arrondi, lcs omemcnt~ du dome apical ont mcmc hauteur que cetLx de Ia region 
equatoriale; ils SOill mcme parfois plus cleves que ceux-ci. Par contrc, on a dcpuis 
longtemps remarquc que lorsque lc sommet de Ia spore est attenuc ou ctirc en 
papille, Ia hauteur des ornements diminue souvent (progrcssivement) a !'approche 
de Ia papille, qui pcut parfois parailrc lissc en microscopic photonique; c'est que 
l'cpaisseur du myxosporium diminue dans Ia region apicale de ces cspeccs (par ex: 
M. Bcsson-Amoine & R. Kuhner, 1972b: Pl. 3 fig. 1). 

C MYXOSPORIUM ET MRDIOSTRATUM CHEZ J.ES ESPECES )1. SPORES LISSES 

De cc qui vient d 'ctrc dit du rapport entre Ia hauteur des ornements et l'cpaisseur 
du myxosporium, il ne faudrait pas conclure que chez lcs espC:ccs dont Ia spore est 
depourvue d'orncmems le myxosporium est forcement mince. Son epaisseur peut 
mcme ctre suflisamment grande pour qu' il puisse ctre facilement mis en evidence, 
en photonique; c'est le cas par exemple chez des Panaeolu.s; s'il est diffici le de voir 
le myxosporium sur des spores isol(:~ dans l'cau pure, parce qu'il est incolore et 
depourvu de pellicule limitante visible, on peut deja se douter de son existence en 
constatant que dans une ~~pension asscz dense de spores fraiches dans l'eau, les 
parties noires de Ia paroi sporiquc ne se touchentjamais; si l'eau renferme, avec les 
spores, de tr~ fines particules cu suspension, par cxcmple ccllcs d 'un fin prccipitc 
de colorant neutrc , on voi t celles-ci marquer Ia limite e.xterieure du myxosporium. 

Sur un cliche d 'clectroniquc de "M . Besson & R. Kuhner (1972a: Pl. 1 fig. 1) 
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relatif a Panaeolus campanulatus (Bull. ex Fr.) Qu~l., on voit que, m l!me a l'etat 
d (:shydrate, le myxosporium a encore une ~paisseur impona nte, puisqu'elle se 
situe entre 0,3 et o,4Jt. Le meme cliche montrc que l'cpaisseur du myxosporium 
diminue, progrcssivemelll mais rapidement, a )'approche du pore et qu'au dessus de 
celui-ci elle est tres faible, de l'ordre de o,o2p. 

De telles differences d'epaisseur du myxosporium d'une r~gion a l'aULre d'une 
meme spore ne sont sans doutc pas frequentcs chez les cspcccs i\ spores lisses, mcme 
chez les especes a pore germinatif. Le myxosporium de Coprinus cineratus est aussi cpa is 
au-dessus du pore qu'ailleurs ('M . Besson & R . K!ihner 1972; Pl. 1 fig. 1). Celui des 
Lepiotes porc~es, des Procerae par cxemple, apparait partout mince en clectronique; 
tout au plus est ilun peu moins mince au-dcssus du pore (~if. Bcsson-Antoine, 1972: 
Pl. 16 fig. I). 

Comme le montrenl les photographics d 'clectronique de M. Besson & R . Kilhner 
( 1972a) le myxosporium de Panaeolus ne montre, a l'extcrieur du fin m~diostratum, 

aucune diff~renciation ur Ia spore immature (Pl. I fig. 1), alors que plus tard une 
mince couche de substance opaque se depose a sa uase, conu·e le mcdiostratum (Pl. 2 
fig. 3), couche que nous avons rapportce a l'ipitunica de H. Clcmenc;on; son appar­
tenance au myxosporium est bien visible sur celle derniere figure ou l'on voit 
confiuer les cpilllnicas appartenant a deux spores proches. 

Dans de nombreux Hymcnomycctcs a spores lisses on ne trouvc, a l 'exL~rieur de 
Ia tunica opaque ou, si celle-ci n'cst pas distinete, de Ia coriotunica, que deux minces 
feuillets dont l'enscmble correspond a notre myxosporium : l'internc transparent, 
l'exteme, superficiel , opaque; ces deu.x feuillets, que L. M . Melendez-Howell 
appelle respcctivemcnl pirispore ct ecwspore, se voicnl bien par exemplc sur des 
cliches de cet auteur (Pl. 37 fig. 2 et 4) relatifs a de grandes U piotes; leur ensemble 
repose ici sur une tunica opaque (que Melcndcz-Howell appelle txosfJOre) particu­
lieremcnt reconnaissable au-dcssus du bouchon qui obture le pore germinatif de ces 
espcces. Lcs feuillcts reconnus par Melcndez-Howell au-dcssus du bouchon porique 
sont encore plus frappants, car plus contrast6, sur un cliche inedit de \f. Bcsson­
Antoine ( 1972 : Pl. 16 fig. I ' ou, ici mcme, Pl. 20 fig. I ) relat if a Lepiola procera. 

Un myxosporium constit~c seulement de deux minces fcuillets, l'interne trans­
parent, l'cx terne opaque, aCt~ reconnu chez bien d'autrcs Agaricalcs que les Upiotes, 
notammcnt chez de nombreuscs cspcces sans pore. H . Clcmenc;on a figure un tel 
myxosporium, aussi bien chez des chromosporccs, comme par exemple F/ammu/a 
carbonaria (Fr. ex Fr.) Kummer (fig. 2) que chez des leucospor~es des genres M;-cena 
(fig. 6) ou Collybia (fig. 7). ).If. Bcsson-Antoine ( 1972) a mis en !!vidence, avec beau­
coup de nettetc, lcs deu.x minces feuillcts myxosporiau.x chez deux especcs a spores 
blanches d 'affinites fort diff~rentcs: llspropaxi/lus giganteus (Sow. ex Fr.) K!ihner & 
M aire ( Pl. 6 fig. 6 ou, ici mcme, Pl. 20 fig. 5), proche des Cliwcybe et Amanita vagina/a 
(Bull. ex Fr.) Vitt. (Pl. 6 fig. 1 ou, ici mcme, Pl. 20 fig. 2); chez cctte derniere espcce 
une LUnica sombre, limitant l'eusporium du tc"ltc ex tcrne, soul igne nettement Ia 
mince couche transparente qui revet celui-ci. 

L'ensemblc de ee deux minces feuillets: un opaque a Ia sm-face, un transparant 
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le doublant vcrs l'intcricur ct accole d'autrc part a l'eusporium, constitue done une 
structure extremement repandue chez les H ymenomycctes a spores lisses et sur 
!' interpretation de laquellc il importerait de sc mettrc d 'accord. 

Le feuillet exteme, de par sa situation et son opacite, ne semble pas avoir pose 
ju'IC}u'ici de difficultc majeure; L. M. Melcndez-Howell le nomme eclosp:m et H. 
Clemen~on sporothicium, mais on sait que ces deux termes peuvent etre synonymes. 

Le feuillet sous-jacent rcssemblc par sa transparence au.x deux feuillets connus, 
chez les espcccs a spores ornces, sous les etiquettes respectives: endosporothkium et 
midioslralum. I I. Clcmen~on pense que le feuillct transparent des cspcces a spores 
lisscs nc peut ctrc un cndosporothccium; c'est pourquoi il a propose pour lc designer 
une denomination nouvelle: leclum. 

Lcs raisons invoquces par CCI auteur pour climiner ('interpretation endosporothc­
cium sont fort loin de nous convaincre. Elles sont basces sur !'hypothese scion 
laquelle lorsqu'un sporothecium est differencie en deux feuillets (cctosporothecium 
opaque et cndosporothccium transparent}, ces deux feuillets correspondent aux deu.x 
fcu illets qui constitueraient la totalit(: de Ia paroi de Ia baside, done que tout fcuillct 
plus interne de Ia spore lui appartient en propre, c'est a dire ne se poursui t pas de Ia 
spore dans lc stcrigmate. Scion Clcmcnc;on lc feuillct qu' il appcllc tectum diffcre du 
feuillet interne de Ia paroi de baside par son epaisseur et sa tonalite en clectronique; 
cet auteur en tire Ia conclusion qu'i l 11e peut s'agi t d'un fcui llct commun a Ia spore 
et a Ia baside, c'est a dire d'un cndosporothecium. Un tel raisonnemcnt nous parait 
absolumcnt sans valeur parcc qu'on peut fon bien imaginer qu'un feuillet com.mun 
a Ia spore et a Ia basidc subissc dans Ia spore des diffcrenciations qui n'ont pas lieu 
dans Ia baside. Si l'cpaisse couche opaque qui limite a l'extcrieur le myxosporium de 
Coprinus ciTieralus apparticnt au sporoUICcium, cc qu'il parait difficile de nicr, il faut 
bien reconnaitre qu'on ne trouve rien qui lui rcsscmble, par l'cpaisseur et l'opacite, 
dans Ia paroi de Ia basi de; un cliche de \f. Rcsson-Antoine & R . Kuhner ( 1972b: 
Pl. 1 fig. 3) montre que lcs diffcrenciations qui rcndent si frappant le sporothccium de 
cette espcce ccssent brutalement des Ia region apiculaire ct ne se poursuivent done 
pas sur Ia basidc. De mcme si Ia pellicule tendue au-dcssus des ornements de Ia 
spore de Fayodia bi.rphaerigera est un sporotltccium, ce qu'i l est d'autam plus difficile 
de nicr qu'cllc montre en clectronique une diffcrenciation en feuillet exteme opaque 
et feuillet interne transparent (\f. Besson, tg6ga}, it faut rcconnaitre qu'elle diffcre 
de Ia paroi de Ia basidc parcc qu'cllc est amylo'ide contraircmcnt a cclle-ci (R. 
KUhner, 1930). Ces deux exemples montrent que ce n'est pas en comparant les 
caractcres d'un fcuillet de Ia spore avec ceux des feuillcts de Ia paroi basidiale qu'on 
peut cspcrer decider qu'un feui llct observe dans Ia spore est ou non le prolongement 
d'un fcuillet de Ia haside; le seul moyen de trancher Ia question est de voir, en elec­
tronique, s'il y a ou non continuitc du feuillet de Ia spore au feuillet de Ia baside 
au travers de Ia paroi du stcrigmate, ce qui apparemmcnt n'a etc realise jusqu'ici 
que de fa~on tres exceptionnclle. 

A ('occasion de !'etude de Ia rrgion apicu laire de Ia spore, nous reviendrons sur 
cc problcmc ct nous verrons que plusieurs travau.x rcccnts ne sont pas en accord 
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avec l 'hypoth~e sur laquelle est basee !'interpretation de Clemenr;on. Remarquons 
cependant que d'autres arguments pourraient etre invoques a l'appui de Ia mani~re 
de voir de cet auteur, scion laquelle le feuillet transparent qui , chez les esp~ces a 
spores lisses, se trouve immediatement a l'exterieur de Ia tunica, ne peut ctre un 
endosporothccium. 

Les deux Corticiacees: Gloeocystidiellum furfuraceum et Scytinostroma hemidichophyticum 
Pouz. ont des spores apparemment tres comparables, tant en photonique (cl les sont 
amyloides dans les deux esp~ces) qu'en electronique comme le montrent les cliches de 
M . Besson-Antoine ( 1972) ; Ia seule difference apparente sur ces cliches reside dans 
le fait que Ia premi ere esp~ce a les spores verruqueuses (Pl. 12 fig. 5 ou, ici meme, 
Pl. 22 fig. 2) alors que Ia seconde ales spores lisses (Pl. 12 fig. 6 ou, ici meme, Pl. 22 

fig. I). Les verrues du Gloeocystidiel/um se presentent com me des epaississements 
d'une mince couehe continue reposant sur un mediostratum paniculi~rcment 
tranche; il n'y a pas de sporothceium visible. II est difficile d 'cchappcr a !'idee que le 
feuillet myxosporial transparent du Scytinostroma correspond au mediostratum du 
Gloeocystidullum. Mais cettc comparaison pose un autre problcme: le feuillet myxo­
sporial superficiel opaque de l'cspece a spore lisse, qui aurait certainement etc 
consider¢ comme ectospore par L. M. ~(clendcz-Howell, ou comme sporotheeium 
par H. Clemenr;on, ne corrcspond-il pas plutot a tout ce qui rcste du myxosporium 
apr~ differenciation du mediostratum, c'cst a dire a !'ensemble de Ia couche aux 
verrues d u Gloeocystidiellum? 

Ce que l'on sait de Ia spore de PaTiaeolus campanulatus (M. Besson & R . KUhner, 
1972a) plaide encore en faveur de Ia mani ere de voi r de Clcmen<;on. ~ous avons 
admis que Ia mince couehe transparente qui, chez cettc espece, tapisse l'exterieur 
de Ia tunica, est un mcdiostratum et non un endosporoth(:cium, d'abord parce que 
Ia couehe d 'un gris uniforme qui Ia recouvre au debut (Pl. 1 fig. 1) a une epaisseur 
beaucoup trop grande pour ctre considcrce comme un exosporothccium, ensuite 
parce que s' individualise plus tard, a u planchcr de cette couehe grise, une cpitunica 
bien plus sombre (Pl. 2 fig. 3). L 'cpaisse couche grise cstun Eumyxosporium typique. 
Or, a !'approche du pore, clle s'amincit rapidemcnt et, au-dcssus du pore, son 
epaisseur n'est gucre superieure a eelle du mcdiostratum. A ce nivcau !'aspect CSl 
proche de celui rcncontrc chez upiota procera. Si Ia couche grise qui recouvre le 
mediostratum transparent de ce Panaeolus n'etait pa.~ plus cpaisse sur le re!le de Ia 
spore qu'clle ne !'est au-dcssus du pore, lc mince feui llct transparent que nous 
appelons m~diostratum nous aurait pose lcs memes probl ~mes pour son interpri'tation 
que lc mince feuillct transparent de Lepiota procera par excmple. 

Mais si ce dernier est bien un mcdiostratum, c'est a dire si Ia comparaison entre lc 
Panaeole et Ia Lcpiotc est valable, lc feui llet sombre qui revet ce feuillet transparent 
chez Ia Upiote el lcs esp~ccs a spores lisscs d 'autrcs genres citees plus haul, doit il 
l:tre loujours consid&c commc un sporothccium ? N'cst-ce pas plutot tout cc qu i 
reste du myxosporium apr~ diffcrencia tion du mcdiostratum ? Comme on lc voit 
!'interpretation du feuillct myxosporial cxternc mince et opaque de nombre d'cspcces 
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a spores lisscs qui scmblait a premiere vue nc poser aucun problcme est en r~alit~ 
fort delicate. 

Quant au problcme que nous nous sommes pos6 au sujet de l'identit~ du feuillet 
interne transparem des espcces a spores lisses, on pcut sc demander s'i l nc s'agit pas 
d'un faux problcmc. II est en effet bien possible que Ia distinction entre endosporo­
thl-cium et mcdiostra tum chez plusieurs CSpCCCS a spores ornees ne soit due qu 'au 
d~vcloppement de Ia couche aux ornements plus ou moins opaque au sein d'un myxo­
sporium transparent: e'cst ee que suggcre lc cas de Coprinus cineratus; dans cette 
cspcce a spores lisscs se diffcrencie en effet, entre l'ectospore et Ia tunica opaques, 
une mince couche grise, plus ou moins confus~ment limit~e, qui scinde le myxospo­
rium transparent en deux parties, l'une extcrne, !'autre interne (M. Besson & R. 
Kohner, 1972b: Pl. 1 fig. 1). Nous assimilons cette couche grise a Ia couche opaque 
qui se depose a Ia base du myxo porium de Panaeolus campanulalus, y formant une 
cpitunica qui n'cst scpar~e de Ia tunica que par un mediostratum tenu. 

Chez lcs Coprinus a spores ornccs, eomme C. verrucispennus, Ia substance cpitunicale 
opaque s'accumule dans toute l '~paisseur du myxosporium et y forme les ornements, 
OU nc menage que deux fcuilleL~ transparents tenus, l' un sous l'ectospore, !'autre 
au-dcssus de Ia tunica. 

D- Lt.S OIFt'~RIONCIATIONS SO~I~IITALI:.S OJ:: L'IOLSPORlU~I t:T CELLI:.S Q.UI LI:.S 

ACCOMPAGNEI\.,. EVEI\.,.UELLEMENT 

1. Le pore gerrninatif 

L'~lcctronique montre de fa~on indiscutable que cc qu'on appelle pore germinatif 
n'cst pas une cavi1c; a !'emplacement du soi disant pore se trouve ce que nous 
a ppclons Ia mldulla (:\f. Besson & R. Kuhner, 1972a), qui est une colonne d'une 
substance plus ou moins diffcrente par son aspect de celle qui constitue l'eusporium 
cnvironnant et qui " traverse" ce dernicr, au moins sur une partie de son ~paisseur. 

Bien que le mode de dcveloppement de Ia medulla n'ait etc clucidc que dans de 
tres rares cas, on sait deja qu' il peut varier beaucoup d'une especc a une autre. 
Chez les Panaealus (M . Be ··on & R. KUhner, •972a) l'cusporium rcstc mince au 
sommet de Ia spore, alors que partout ailleurs il s'~paissit fortement en direction 
centripete ; ainsi nait une excavation, d 'abord occupce par du protoplasme (Pl. 1 
fig. 1) ct que viendra remplir Ia matiere constituant Ia m~dulla (Pl. 1 fig. 3); cctte 
dernicre a une origine comparable a celle que nous dccrirons plus loin pour le 
bouchon apiculairc, en ce sens qu'elle est formec de materiel comblant unc exca­
vation. 

II n 'y a jamais d'excavation interne au sommet de Ia spore de Coprinus ciMralus 
parce que, lorsque l'cusporium s'cpaissit, il le fait autant au sommet qu'ailleurs; Ia 
colonnc mcdullairc correspond ici a unc diffcrcnciation de l'eusporium dans Ia 
region du dome apical; clle s'allonge vcrs l 'int~ieur de Ia spore au fur et a mesure 
que les autres parties de l'cusporium s'cpaississcnt (R . Hugucney); au nivcau de Ia 
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m~dulla, l'cpaississcmcnt de l'eusporium peut m<:me ctre un pcu en avancc sur ce 
qu 'i l est ailleurs. 

Chez les espcces a pore germinatif it y a tres sou vent un endosporium ou corium 
distinct. 11 arrive, par exemple chez des Lepiotcs de Ia section Arwulosae, que Ia 
differenciation d' une colonne mcdullaire se poursuive jusque dans ce feuillet, par 
e.xemple chez Lepiola brebissonii Godey apud Gillet (~f. Bcsson-Antoine, 1972: Pl. 16 
fig. 3 ou, ici mcmc, Pl. 23 fig. I; R. KUhner, 1972). ~fais il semble que, dans Ia 
plupart des especes a pore germinatif, Ia matiere de l"endosporium ne presente 
aucune hetcrogcnCitc dans Ia region sommitale, contra ircment a Ia ma tiere du 
sclcrosporium; aJors, commc ce dernier, la medulla porique finit par ctre scparce du 
protoplasme par l'endosporium. 

La colonne mcdullaire peut l:tre a pcu pres cylindrique, mais dans nombre 
d 'cspeccs, elle s'epaissit ou, si l'on prefcre s'elargit, dans sa partie externe. Cet 
epaississemcnt peul ctre Ieger, comme par cxcmple chez CopririUS cineratus (M. 
Besson & R. KUhner, t972b: Pl. I fig. 1}, mais il peut C:tre beaucoup plus accuse 
da.n.s certaines cspcces ou Ia medulla prcnd Ia forme de Ia chair d'un champignon, 
avec un chapeau plus ou moins large, tres large par exemplc chez Coprinus silvalicus 
(fbid, Pl. 1 fig. 2}, porte par un pied tantot court comme chez ccnc especc, tant6t 
plus allonge, chez Lepiola brebissonii et L. naucirra (Fr.) Kummer par exemple. C'est a 
Yfelendez-Howell que revient le merite d'avoir mis en evidence, pour Ia premiere fois, 
Ia diversite des formes que peut affccter Ia medulla. 

L'allure de Ia matiere de Ia medulla en electronique semble varier passablement 
d'une espcce a !'autre. Melendcz-Howell a montre (Pl. 37 fig. 2 et 3) que, chez les 
Lepiotes de Ia section Procerae, Ia medulla qui obture le pore et qu 'elle appelle 
boucllon porique est fortemcnt heterogene en elcctroniquc, ~tant constituee par un 
melange de parties transparcnteS Ct de parties franchcmcnt opaques; ce bouchon 
porique tranche alors avec l'cndosporium sur lequcl repose sa base, l'endosporium 
etant homogene, ne comprenant que du materiel transparent aux electrons. Toutes 
ces panicularites sc voient particulihcment bien sur un cliche de M. Besson-Antoine 
( 1972: Pl. t6 fig. I ou, ici me me, Pl. 20 fig. I) relatif a 1-lpiola procera. 

Scion D. A. Griffiths com me' scion M . Besson & R . KUhner ( 1972a: Pl. 1 fig. 2 et 
3) Ia m~dulla des Panaeolus est egalcment heterogene, sc momrant spongieuse ou 
maculee de flacons opaques sur fond transparent, alors que l'endosporium est 
cnticrcmcnt transparent. .Yiais parmi les cspeces qui cdifient un endosporium, on en 
connait pas mal chez lesquelles Ia substance medullaire se prescntc, en clectr·oniquc, 
avec un aspect au moins tres voisin de celui de l'cndosporium (par ex. M . Bcsson­
Amoine & R. Kuhner, 1972b: Pl . 1 fig. 2) ; Ia medulla se presente alors com me un 
prolo11gement e11dosporique au travers du sclerosporium, et "Melendez-Howell l'a consi­
derce comme tellc chez unc foule de champignons. 

Cct auteur pcnse done que le pore est obturc, chez certaines espcces, par un 
boucho11 porique, cl1ez d 'autrcs par un prolongemml endosporique ; ellc a mcmc signaJe de 
rares cas ou Ia partie proximate du pore serait obturce par un prolongement endos­
porique alors que Ia panic distale le scrait par un bouchon poriquc. 
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C'est parce que ~fclendez-Howell a utilise !'expression bouchon poriquc dans un 
sens qu'elle croyait tres special que nous avons rcnoncc a u tili~cr ceu e denomination 
simple et evocatrice pour designer ce que nous avons appele medulla. Precisons 
que nous ne croyons pas cependant a !'opposition bouchon poriquefprolongement 
endosporique, essentiellement pour Ia raison que dans trop de cas oil l'electronique 
nous presente Ia medulla comme un prolongemem endosporique, le photonique 
nous a permis de voir qu'il n'en est rien. 

Chez plusieurs des espeees ou Ia forme de Ia medulla cvoque celle de Ia chair d 'un 
ehampignon a chapea u, Ia substa nce du chapeau est diffcrentc de ccllc du stipe, 
pouvant ctrc par exemplc bien plus transparente aux electrons, comme le montrent 
notamment des cl iches de ~l. Besson & R. Ki.ihncr ( 1972b) rclat ifs a Lacrymaria 
pyrolricha (Holmsk. ex Fr.) Konr. & :vraubl. (Pl. 2 fig. I) et a Coprinus picaceus (Bull. 
ex Fr.) S. F. Gray (Pl. 2 fig. 3) . 

Chez Ia demicre espcce ceue diffcreneiation semble en rapport etroit avec Ia 
d iffcrenciation de deux couchc.~ dans le sclcrosporium environnant. Lorsque, comme 
dans les deux excmplcs cites, on passe assez brutalement de Ia substance du chapeau 
a celle du Stipe, iJ pcut ctre commode de parJer rcspectivement de piliomidulla et de 
caulomidulla. 

La differeneia tion pileomcdulla caulomcdulla s'impose encore davantage chez 
certains Coprins, Coprinus verrucispermus par exemple, ol! un feui llet tres opaque, Ia 
niotunica, separc Ia pilcomcdulla, qui a Ia forme d 'unc cpa isse lentille biconvexe, de 
Ia caulomcdulla (:-.f. Besson & R. Ki.ihner, 1972b : Pl. 3 fig. r) . 

.Yfelendez-TTowell a montre que le few llet opaque qu'elle nomme exospore et que 
nous appelons tunica se poursuit sans modification au-dcssus de Ia medulla; nous 
l'avons maintcs fois verifie. II arrive que Ia substance medullairc subisse a son 
extrcmitc externe, juste sous Ia tunica, ct sur une tres faible longueur, des diffcren­
ciations particulicrcs. Par exemple, chez Coprinus cineralus, }.f. Besson & R . K i.ihner 
( 1972b: Pl. 1 fig. 1) ont figure un feuillet assez clair puis, un peu plus profondcment un 
feuillct opaque; un ensemble analogue a cte figure par ~(clcndez-Howell chez 
Lacrymaria velutina. 

ous avons dit plus haut que !'ensemble situc a l'cxterieur de Ia tunica opaque et 
que nous considcrons ici eomme myxosporium au sens large, est, chez une foule 
d'Agaricales a spores lisses, reduit a deux minces feuillets : l'interieur transparent 
(Pcrispore de Melendez-Rowell. Tectum de Clemenc;:on), le superficiel opaque 
(F.etosporc de ~ rcl~ndcz-Howel l. Sporothecium de Clcmcn~on} . :'.(clcndez-Howell 
a montrc que ces deux feuillets se rctrouvcnt au-dcssus du pore gerrninatif. Chez 
plusicurs Lcpiotcs a pore germinatif, cct auteur a dccrit une lcntillc "form(:c par Ia 
pcrisporc Ct J'ectOspore", dont !'ensemble serait un peu plus cpais au-dessus du 
pore que sur le reste de Ia spore. L'cpaississcmcnt du fcuillct transparent semble 
surtout notable chez Ics Annulosae. Dans !'etude des pores germinatifs, commc dans 
cclles des autres parties de Ia spore, !'apport de Ia microscopic photoniquc est loin 
d'ctre negligeable. La medulla porique est remarquablcment mise en evidence chez 
diverses Lcpiotes par le Gicmsa qui Ia colore en rougc-pourprc (R. KUhner, 1972). 



PER s ooN 1 A - Vol. 7, Part 2, 1973 

Ccuc particularitc tinctorialc est peut-ctrc largcmcnt rcpanduc puisquc R. Hugucncy 
(inedit) l'a retrouvee sur les spores immatures de plusieurs Coprins. 

Chez lcs Lcpiotes de Ia section Procerae Ia difference d' infrastrucLUrc mise en 
evidence par ~elendez-Howell entre lc bouchon poriquc et l'endosporium est a 
mcure en parall cle avec Ia difference de colorabilite au blcu de cresyl, l'endosporium 
seul se colorant en rouge-pourpre (R . Kohner, 1934b). 

Chez les Lepiotes de Ia section Annulosae Ia ressemblance infras trueturalc entre 
l'endosporium et Ia medulla, qui a conduit }.felendez-Howell a Ia conclusion que Ia 
medulla n'est ici qu'un prolongement cndosporiquc, est a meurc en parallclc avec 
le fait que Ia medulla sc colore en rouge-pourpre par le bleu de cresyl tout commc 
l'endosporium (R. K Ohner, 1934b). 

L'accord entre elcctronique et photanique est loin d 'ctrc toujours aussi parfait. 
Par excmple, en electronique Ia medulla porique de Coprinus sterquilinus (Fr. ) Fr. se 
presente comme un prolongement endosporiquc (M . Besson Antoine & R. KUhner, 
'972b: Pl. I fig. 2). Le photanique, sur spores decolorees par KOH a l'autoclave, 
montrc que ce n'cst qu' illusion; l'cndosporium tranche brutalcmcnt ~ur Ia medulla 
qui le surmonte par sa refringence beaucoup plus forte; il peut d'ailleurs en ctre 
separe mecaniquemcnt, a Ia fois facilcment ct ncllcment. Chez divcrscs :\aueoriacccs 
porees le traitement par KOH a l'autoclave rcvcle egalement des differences entre 
medulla et cndosporium (M . Besson Antoine & R. Kohner, 19]2a) ; dans certaines 
cspcccs Ia medulla est alors beaucoup moins rcfringente que l'endosporium, comme 
che7. Coprinus slerquilinus; dans d 'autrcs ellc est en ticrement lysee a des concentra­
tions pour lesquelles l'endosporium semble intact. 

Sur du materiel traitc par KOH a !'autoclave Oll Ia medulla porique a sub istc, on 
reconnait chez certaines espcces un mince disque beaucoup plus refringent qu'elle et 
qui en recouvrc l'extremite cxtemc nous l'avons nomme opercule ().l. Besson & R. 
Kohner, t972a). R. Hugucncy pensc que l'opcrculc correspond a Ia couchc differcncice 
que revclc l'clectronique entre l'cxtremite de Ia medulla Cl Ia tunica de certaines 
espcccs, comme Coprinus cir!Malus, e'est a dire a l'ensemble de l'hypotunica et de 
l' imertunica de M. Besson & R .Kohner ( 1972b) ; l'opercule de ce Coprin doit sans 
doute ctre rattaehc a Ia medulla puisque R . Hugueney a reconnu (incdit) que sur de 
spores immatures il se colore en rouge-poupre pa r le Gicrnsa, a peu pres comme Ia 
medulla. L'opercule que le Giemsa met plus ou moins en evidence au-dcssus du pore 
deLepiota procera ne peut guhe etre qu'une differentiation du feuillet superficicl opaue 
du myxosporium. Jl faudrait done distinguer entre opercu lcs profonds ct opcrculcs 
superficiels. 

L'emploi du bleu de cresyl ou du Gicmsa pcnnct, dans certains cas, de prcciser 
l'architecture de Ia mince couche scparant l'cxtremitc de Ia medulla de Ia surface de 
la spore. Nous avons obtcnu des resultats partieuli l!remcnt brillants avec lcs LCpi­
otcs de Ia section Annulosae (R . KUhner, 1972), en observant les preparations 
colorces par ccs tcintures, soit dans l'ammoniaquc, soit dans de l'cau acctificc et 
lcgcrcment iod(:c, cc dcrnicr milieu d'obscrvation fa isant virer au noir{\lrc lcs colo­
rations pourprcs communiqu<!es par le blcu de cresyl ou le Giemsa. Grace a ces 
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techniques nous avons pu rcconnaitrc qu·au dcla de Ia medulla metachromatiquc, 
Ia paroi sporiquc de ces Lcpiotes comprend deux minces feuillets: rimerne non 
colorable, lc supcrficiel metachromatiquc comme Ia medulla. ~ous avons etc tentes 
de pcnser que Ia partie non colorable reprC:sente un tres mince bouchon porique au 
scns de L. 1\f. ?vfclendcz-Howcll, mais, si l'on en croit cct auteur, il n'y a pas de 
bouchon porique chez les Lepiotes de Ia section Annulosae. S'il en est bien ainsi les 
deux minces fcuillcts reconnw. par nous en photoniquc au-dessus de Ia mMulla de 
ces especes correspondraient a Ia perispore et a l'ectospore de ~felendez-Howell ou 
ce qui rcvient au mcme a u tectum et au sporothecium de Clcmens;on. 

Aux differenciations dans l'epaisseur de Ia pa roi sporique de Ia region somrnitale 
de Ia spore correspondent souvent, dans Ia mcme region, des particularites dans Ia 
forme du contour de Ia spore, mais il est diffieile de conclure de cette seule forme a 
Ia nature de Ia diffcrencia tion au sein de Ia paroi. Si )-llle troncature dans Ia region 
apicale correspond toujours a !'existence d'un pore germinatif, ellc n'existe pas 
dans une minoritc d 'especes porce.~, ou elle est au contraire remplacee par unc saillie 
en forme de papille; il ne saurait en ctre autrcment chez les especcs, tclles les Lacry­
maria ou Coprinus vmucispmnus, dont Ia pi lcomcdulla est tres bombee du cote externe, 
car cellc-ci refoulc lcs minces fcuillcts qui peuvcnt se trouver au-dcssus, le myxo­
sporium en paniculier. 

2 . Le cal 

Tel qu'il a ete redefini parR. inger, le cal correspond a une diffc rencia lion som­
mitale caractcri~cc par un amincisscment de Ia paroi ct qui n'estjamais accompagnee 
par une troncaturc du profil; souvent au contraire, le sommet de Ia spore est plus 
ou moins bombC ou cure en papillc dans Ia region du cal. 

11 s'agit d 'unc diffcrcnciation sommitale tres rcpanduc chez les Caterina, Otl nous 
l'avons panicu li erement ctudicc. L'r lectronique nous a montrc (M. Bcsson-Antoine 
& R . KUhner, 1972a: fig. 8) que l'arnincisscment porte avant tout sur lc sclcrosporium; 
l'endosporium, present dans toutes les cspeces a cal Ctudiccs par nous, peut ne pas €trc 
aminci au sommct commc le montrcnt nos cliches d'elcctronique, mais, d'apres des 
observations en photoniquc, il n'est pas c.xclu qu'il soit lui aussi aminci au som­
met dans plusicurs cspeccs. 

R emarquons que R. Heim a etc le premier a proposer le mot cal pour designer unc 
diffcrcnciat ion de Ia paroi a !'apex de certaines spores ct que Ia defini tion qu'il en a 
donnee s·ecanc de celle ulterieurement proposee par Singer. Pour H eim lc cal 
correspond a unc refringence difltrcnte dans Ia membrane "accompagnant proba­
blement unc heterogenci te dans Ia nature de Ia substance constituante, pcut ctre 
('existence d'un bouchon apical". Totrc cliche relalif a c. udrelorum R. ?vfaire montre 
qu'au nivcau ducal il y a un amincisscment de Ia paroi, conformement a Ia definit ion 
de Singer, mais il montrc a ussi que Ia couchc qui en est l'objet - et qui correspond a 
notre sclcrosporium - preseme, dans Ia region amincie, une hCterogcncitc dans Ia 
nature de Ia substance consti tuantc, com me lc supposait H eim ; ceue heterogeneite 
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se manifeste encore par une plus grande sensibilitc de Ia partie amincie du sclcros­
porium aux traitements alcalins; chez Ia plupart des Caterina dont Ia spore prescntc 
un cal, un traitement par KOH a 120 ° climine cettc partie, de sorte que l'exlic­
mitc de Ia papille endosporique affleure a Ia surface. Dans de tcls cas lcs definitions 
fort differentes donnees du cal par Heim puis par Singer se compll:tent utilement, 
chacun de ces auteurs ne mentionnant qu 'une des dilferenciations possibles de Ia 
paroi dartS Ia region du cal. Mais il est clair que, si l'on conserve le mot cal, cc ne 
peut ctre que pour une dilferenciation presentant les caracthcs indiques par Singer ; 
en effet, aujourd'hui qu'on sait que le pore germinatif n'est pas une cavite vide, on 
ne voit pas en quoi le cal, tel qu'il a etc dcfini par Heim, di fl'cre du pore germinatif. 

"Meme entre le cal sensu Singer et le pore Ia limite n'cst pas facile a tracer, meme 
en utilisant l'clectronique. On pourra peut l-tre s'aider de Ia remarque suivante, due 
a :vi. Besson-Antoine ( 1972) : alors qu'en electronique on a souvent !'impression que 
Ia medulla porique passe progressivemcnt a l'endosporium, ee qui a conduit certains 
auteurs a considerer que Ia medulla est un prolongement cndosporiquc, Ia limite 
entre l'endosporium et Ia couche situce immcdiatcmcnt en dehors semble toujours 
nettc chez les espcccs a cal, mcme au niveau de ce dernier. Kous pcnsons neanmoins 
que, com me l'ont ccri t Smith & Singer a Ia suite de leurs observations, toutes faites 
en photonique, il y a tous les intermediaires entre le pore germinatif et le cal. 

3· La papillc plcinc 

Chez quelques Cortinarius, llebeloma ct Alnuola dont Ia spore presente une papille 
apicale, celle-ci est occupee par un bouchon hemispherique ou campanule provenant 
d 'un brusque epaississement du sclero porium au sommct (voir par ex. :V£. Bcsson­
Antoine & R . Ki.ihner 1972a: fig. g) ; si CCL epaississcment pcut, dans une certaine 
mesure, ctre compare a Ia medulla des champignons a pore papilleu:-c, on ne saurait 
parlcr de pore germinatif pour ces espcces car Ia pigmentation des couches extcrnes 
de Ia paroi, si elle s'attcnue en passant a Ia papille, le fait de fa<;on tres progressive, 
alors que chez les chromosporees a pore germinatif, qu 'iJ soit tronquc ou papillcux, 
Ia pigmentation diminue ou ccsse de fa~·on tres brusque lorsqu 'on arrive a Ia region 
du pore, qui se presente lorsqu' il est examine par sa face externe, comme un disque 
clair par rapport au reste de Ia spore et brutalement delimitc. 

IV- LA PAROl SPORIQ E CHEZ LES ACARI CALES A SPORES ROSES 

OU ROUGEATRES 

A premiere vue lcs deux grandes families d'Agaricales a spores roses: Volvariacees 
et Rhodophyllacccs, semblent ne pas avoir grand chose en commun. Lcs Volvaria­
cces s'ccartent des Rhodophyllacces par lc Stipe separable du chapeau, les lames 
librcs, lcs spores a contour rcgulierement arrondi et Lissc ct Ia tramc inverscc de 
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leurs lames; ceue structure de Ia tramc des lames les cloigne d'aillcurs de toutes lcs 
autres families d'Agaricales. 

Aussi avons nous etc fort surpris de constatcr que Ia spore des Rhodophyllacces esr 
parfaitcmcnt comparable a ccllc des Volvariacces. on sculcment Ia paroi n'y offre 
aucunc diffcrcnciation apicale frappante (pore ou cal par cxemple), ce que )'on 
sait depuis longtcmps, mais encore ct surtout l'architccLUre de ceue paroi est, a des 
details pres, Ia meme dans ces deux families ct suffisamment originale pour qu' il nc 
soit pas facile d 'cn homologucr lcs divers fcuillcts a ccux des autres Agaricales. 

En photoniquc, ccttc originalite sc manifcstc sur materiel traite par unc lessive de 
KOl [ ;\ 120 (30 minutes) ct colore ensuitc par lc rouge Congo ammoniacal. Pour 
unc concentration convenable de Ia lcssive potassique (souvcnt 2 a 3 %) Ia paroi 
se montre constitute par deux enveloppcs brutalemcnt distinctes, dont !'interne est 
sculc congophilc (M. Besson-Antoine & R. Kuhner, 1972c et d ). 

Alors que l'envcloppe interne rcsistc a des lcssives potassiqucs bien plus conccn­
trces (entre 5 ct 10 % par excmple), l'cnvcloppc cxtcrnc non congophilc est cnticre­
ment lysee par celles-ci (R. Kuhner, 1948). Parmi les lessives de KOH qui laisscnt 
sub istcr l'cnvcloppc cxtcrnc non congophilc, les plus conccntrees scmblcnt dccollcr 
ccue demi~rc de l'cnveloppe imeme congophile, ct ceci parfois tres largement; 
nous pensons que, au moins lorsque le decollement est Ieger, il ne s'agit pas d'un 
veritable decollement, mais d"une transformation de Ia couehe interne de l'envcloppc 
non congophilc, qui abaissc l' indice de refraction de cette couchc; cct abaissement 
est scion toutc vra isemblancc lie a u gonflcmcnt a lcalin qui, pour des concentrations 
plus fo1·tcs, conduirait a Ia lyse; Ia couchc superficielle de l'enveloppc cxtcrne serai t 
plus resistantc aux traitemcnts alcalins. Quoi qu' il en soit Ia separation des deux 
enveloppes de Ia spore est causcc par lc gonOement de l'cnveloppc externe, qui 
'lugmcntc considerablcmcnt de surface ct d 'epaisseur sous !'action de Ia potassc. 
~[erne lorsqu'i ) est LrCs accuse ce gonflemcnt a]caJin est reversible; il disparait tres 
vite en presence de solutions diluces d'acide acctique; on voit alors l'envcloppe 
externe se rapprocher de I' interne, puis se coller ctroitement a elle et enfin diminuer 
d'epaisseur de fa~on tcllc que Ia paroi sporiquc parait simple. L'cnvcloppe cxternc 
des Rhodosporces se comporte en somme, vis a vis de Ia potasse ct de l'acide acctiquc, 
comme le myxosporium de Coprinus narcoticus, lcqucl, scion .\If. Bcsson-Antoine & 
R. KUhner ( 1972b) se ratatine dans l'eau acetique a pres a voir subi un gonflcmcnt 
considerable par Ia potasse a !'autoclave. 

Nous pcnsons que l'envcloppc e..xterne des Rhodosporees est un myxosporium, non 
sculemcnt pour cettc raison, ma is aussi parcc qu'ellc est faci lement lysce par Ia 
potassc, et naturellement a cause de sa situation. Nous pcnsons que scule l'enveloppe 
interne congophilc correspond a l'eusporium. 

Apparemment une spore de Rhodophyllacee ne differc d'une spore de Volvariacce 
que par Ia presence d'orncmcnts portes par l'enveloppe congophile; ce sont ces 
orncments profonds, sur lesquels sc moulc l'envcloppe cxteme, qui, par leur forme 
et leur disposition, dcterminenL !'aspect de Ia surface de Ia spore, seul connu des 
systcmaticiens classiqucs: polytdrique chez lcs Rhodophyllus, a cotes meridicnncs 
chez les Clitopilus, verruqueux chez les Rhodocybe. 
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2 . Rhodosporees a spores ornees 

II ~'agit des espt':ces appartenant a Ia fa mille des Rhcx:lophyllacccs, fa mille pour 
laquelle nous possedons acLUellement le plus de documents. 

Lcs phoLOgraphies, en clectronique, d 'ultracoupcs de spores, donL Jes prcmii:res 
SOill dues, pour les Clitopilus, a J. Perreau-Bertrand (Pl. 5 fig. D) et pour les Rhodo­
phyllus a H. Clemen~on (fig. 8 a 10}, om confirmc ce que nous avaiL a ppris le photo­
nique; en outre clles nous ont montrc que l'envcloppe cxterne est tr~ opaque a u.x 
electrons et generaJement Cpaisse, aJors que J'enveJoppe interne CSL transparcntc et 
rcduite a un mince feuillet. 

Si nous n'avions dispose que de ces premi~res photographies en clectronique pour 
interpreter l'a rehitceture de Ia paroi des Rhodophyllaeces, nous aurions sans doute 
considere, avec J. Perreau-Bertrand et H. Cl6nen~on, que le feuillet interne est 
!'endospore ou corium, tou t en nous ctonnant de voir un tel feuillct porter des 
omemcnts. Nous avons montrc depuis (M . Bcsson-Antoine & R. K Uhner, 1972d), 
d 'abord en photonique, puis en cleetronique, que le feuillet qui porte lcs omemen!S, 
s'il est lc plus interne de Ia paroi chez nombre d'csp~ccs, ne l'est pas touj ours. Chez 
plusieurs Rlzodoph;•llus on trouve, nus Ia zone aux ornements profonds, un ou deux 
fcuillets, parfois fort cpais, qui , en electronique, presentent Ia structure heterogcne 
(Pl. 2 fig. 1) de cc que, dans d'autrcs familles,.J . Perreau-Bertrand et H. Clemen~n 
appcllcnt rcspcetivemcnt cpisporc ou coriotunica, ces deux tcrmes ctant synonymes. 
Le feuillet qui porte les ornements profonds ne peut done etrc un corium ; nous 
avons propose de l'appeler pseudocorium. 

ll est frequent que Ia matiere des ornements profonds presen te, en electronique, 
un aspect plus ou moins diOc rent du pseudocorium. H. Clemenc;on, qui l'a sou lignc 
pour Ia premi~re fois, en a conclu que les ornements appaniennent a une couche 
diffcrente de son corium (c'est il dire de notre pseudocorium), couche qu' il nomme 
epicorium. Nous avons montre (~!f. Bcsson-Antoine & R. K Uhner, 1972c et d) que ces 
differences d'aspect n'apparaissent que secOilda irement, ct qu 'a l'origine les ornc­
ments nc sc presentent que comme des cpaississements du pscudocorium; leur 
dcveloppement ( 1972c: Pl. 2) est fort curieux puisqu'avant de sai lli r essentiellement 
vers l'extcrieur, ils saillent su'r les deux faces du pseudocorium, se presentant alors 
com me des lemilles biconvexes et que, tout a fait au debut, ils saillent cssentiellement 
du cote interne, en direction du centre de Ia spore. Les orncmcnts profonds des 
Rhodophyllacees se presentent done comme des cpaississements localises du pseudo­
corium ; Mme Perreau-Bertrand n'a pas interpret<! les ornements profonds des 
Clitopilus, mais il est bon de ra ppcler qu 'elle a pretendu que, dans les families autres 
que lcs Rhodophyllacccs, lcs orncmcnts (au moins dans leur part ie fondamenta le) 
se presement comme des cpaississements d 'un feuillet eominu, qu'elle appclle 
exospore. A Ia suj te de nos observations, il ne parait plus possible de eonsidcrer 
l'cpaisse enveloppc superficielle opaque, moulce sur Ia face externe des orncments 
profonds, comme corrcspondant a l'cpisporc, ce que.J. Pcrreau-Bertrand a prctendu 
apr cs nous, ou a Ia tunica des Agaricales d 'autres families comme semble le croire 
Clcmen~on. A Ia suite de scs premit':res recherches, M. Besson ( tg6gb) a suggcrc 
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qu'il pourrait s'agir d'une ectospore, simplemcnl d'une cpaisseur plutot excep­
tionnelle. II fam rcconnaitrc que plusicurs photographics de Ia note citl:e plaidaient 
fortcmcnt en faveur d'une telle manihe de voir, en particulier Ia fig. 1 Pl. 1, relative 
fl R11odocybe lruncata (Schaeff. ex Fr.) Sing., ou l'on voit lcs ornements profonds se 
former au sein d'une couche myxosporiale, com me dans les aut res families d' Agari­
cales. 

Tout rl:ccmmcnt "1\ f. Bcsson-Antoine & R. Kuhner ( 1972d) om ccpendant etc 
amen6 a une conception un peu differente, le premier de ces auteurs ayant reussi a 
menre en evidence, chez quelques cspeces, a Ia surface externe de l'l:paisse couehe 
sombre qui tapisse les ornements profonds, une fine pellieule particulicrement 
opaque, qui ne peut ctre que Ia veritable ectospore ou, si l'on prcfcre, le sporothc­
cium (Pl. 2 fig. 1 et Pl. 3 fig. 4) . 

Les Rhodophyllaeces diffcreraiem done des autrcs Agaricalcs a spores omces par 
le fait que, chez cl les, il y aurait unc differenciation myxosporialc suppll:mcntaire; 
au lieu d'ctre seulement a l'origine du porothccium et de Ia couche au sein de 
laquellc sc forment lcs orncments, le myxosporium differcncicrait une couche 
supplcmentaire situee entre Ia couche aux ornements et lc sporothccium; celle 
couche tres opaque viem doubler le sporothl:cium qu'ellc rcnforcc considcrablemem 
lorsqu'elle est tres epaisse, commc c'est le cas habitue!. 

Par son opacilc aux electrons et son {:paisseur uniformc, cllc fait penser a l'epilwlica 
signalec plus haut chez les Panaeolus a spores lisses, mais au lieu de se differencier a 
Ia base du myxosporium commc dans cc dcrnier genre, clle se diffcrencie dans sa 
partie superieure, contre le sporothl:cium. 

Apparemment eel ensemble myxosporial extcrne opaque devient de bonne heure 
rigidc, car nous n'avons jam a is trouvl:, chez lcs Rl1odophyllus, plusieurs spores englo­
bl:es dans une envcloppc commune ou mcmc simplcrnent colll:cs ensemble commc 
cela se produit (par accident) dans maintes cspcccs d'autres families. 

C'cst sans doutc Ia protection assurce par Ia partie externe du myxosporium des 
Rhodophyllacl:cs qui a pcrmis que, chez nombre d'cntrc clles, l'eusporium se rCduise, 
au point de devenir parfois ml:connaissable. 

II est sanl cloutc raiso1mable de ne considl:rer certaines des conclusions qui prccMent 
que comme des hypotheses de travaiL Pour arriver a plus de certitude, il sera 
neccssaire, d'une part de suivre le dcvcloppcment de Ia paroi de leur spore depuis le 
moment ou celle-ci s'l:bauche sur le stl:rigmate, et d'autre part d'etudier en parallclc 
Ia paroi sporiquc clans le groupe cl'Agaricalcs apparcmmcnt le plus proche des 
Rhodophyllacl:es, Ia tribu des Lepistecs, qui renferme, a cote d'especes a sporee 
blanche, des espcccs a sporl:e rose commc celle des Rhodophyllacl:cs. L'une des 
photographics consacrl:es a Lepista panaeola par ~f. Besson ( 1970b: Pl. 1 fig. 1) montre 
clairement une differcnciation de Ia matiere des verrues de ccttc cspecc, aboutissant 
a Ia formation d'un omement profond coiffe par une couche epaisse, beaucoup plus 
opaque, qui correspond pcut ctre a Ia couchc opaque des Rhodophyllacccs. U nc com­
paraison avec Ia photographic de M. Besson relative a Ia Rhodophyllacee Rhodocybe 
fallax (Que!. ) Sing. ( 196gb: Pl. 1 fig. 3) soulignc bien !' interet d'unc telle demarche. 
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3· Rhodosporees a s pores lisses 
a. Vo/oariades. 

A notre connaissance n'existc aueun document d'electroniquc concernant ceue 
famille et ce sont seulement des recherches inedites en photonique sur les spores de 
P/uteus cinereofuscus ] . E. Lange, P. poliocnemis Kuhner, Volvam//a bombycina (Schaclf. 
ex Fr.) Sing. et V. speciosa (Fr. ex Fr. ) Sing., qui nous conduisent ~ !'idee que Ia 
seule difference importante entre Ia paroi des Volvariac(:cs ct cellc des Rhodophyl­
laeecs est !'absence d'omcments sur l'envcloppe interne congophile. 

Comme chez Ia plupart des Rhodophyllacces celle-ci parait rcduite a un mince 
feuillet; cepcndant chez P. cinereofuscus nous avons trouve de rares spores dont 
l'envcloppc congophile etait un peu plus colorable que d'habitude et clairement 
constitucc de troi minces lamellcs tres rapprochecs, Ia moyenne moins refringente 
que les deux qui l'enserrent, commc nous l'avions remarque chez quelques Rhodo­
phylles. 

L'ctude de materiel de Vo/variel/a speciosa, traitc par KOH a !'autoclave puis 
observe dans le rouge Congo ammoniacal, nous a fourni un argument que nous 
est imons decisif en faveur de !'idee scion laquelle l'envcloppe non eongophile des 
rhodosporces est leur myxosporium: nous avons trouvc, incluses dans une epaisse 
masse de gelce commune non colorec, une fois deux, une fois quatre enveloppcs 
congophiles, tres ccartces l'une de !'autre; l'acide acetique dilul-, en contractant le 
mucilage de favon considerable, le rendait presque indiscernable et amenait au 
comact les diverses enveloppcs eongophiles. 

Nous avons dit plus haut qu'il est vraisemblable que le myxosporium de.~ Agari­
calcs a spores roses est consti tue de deux couches dont !'interne, plus sensible que 
l'externc au.x lcssivcs alcalincs, y perd vite sa refringence, faisant rcssortir Ia couchc 
externe qui a pparait alors commc dccollee de l'cnveloppe congophile. Chez Vol­
varie//a bomb;·cinn, eette couche cxterne "dccollec" montre elle mcme un feuille t in­
terne plus refringent que eelui qui l'cnveloppe. D'importantes dilfcrenciations 
peuvent done survenir dans l'cpaisseur du myxosporium des Agaricales rhodospor(:cs. 

b. Macrocystidia cucwnis (Pers. 'ex Fr. ) Heim. 

R. Singer (:crit que Macrocystidia est un genre assez i oU: parmi tous les groupcs 
d 'Agarics. I lie range dans sa tribu des 'Marasmiecs alors que Fries, suivi par nombre 
d'auteurs, pla~il Agaricus cucumis dans sa coupure Naucoria. C'cst dans sa coupure 

o/anea, qui fait aujourd 'hui partie des Rhodophyllacecs, qu'il rangcait par contre 
Agaricus pisciodoru.s Cesati qu'i l cr-oyait n'avoir jamais reneontrc et que Quelet a 
synonymise a cuwmis. 1ous pensons apporter aujourd'hui une solution dcfiniLive au 
probleme de Ia position La.xinomique du genre Macrocystidia. Observees dans le 
Congo ammoniacal aprcs action de KOH a '2 Oll 3 %, a l'autoclavc, les spores de 
M. cucumis se presentent, en photonique, exactement comme des spores de P/uteus. 
Sur un cliche inedit d'elcct ronique de .M. Bcsson-Antoine ( 1972: pl. •3 fig. 5) Ia 
paroi sporique se montre formee de deux couches; !'interne tr~ transparcnte, l'extcmc 
remarquablcment opaque et epaissc (o, •6~t) . II est pour nou~ ab~olument evident que 
Macrocystidia cucumis est une Rhodophyllacee a pseudocorium lisse. 
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V- L'APICULF. ET J.ES RAPPORTS E:'ITRE LA PAROl DE LA SPORE ET 
CELLE DE LA BASIDE 

A - GE:-IERALITEs 

l .'apicule est Ia premi~re partie de Ia spore a s'cbaucher; a son originc est l'apo­
physe de G. ~falen~on, ampoule plus ou moins globuleuse qui se forme a rextr~mitc 
du Slcrigmate; le restc de Ia spore resulte du dcveloppcment d'une gibbositc qui 
nail du Cole de l'apophysc oppose a l'axe de Ia basidc. Parce que l'apiculc se d~vc­
loppe pcu par rapport a ccllc gibbosi te, c'est paradoxalement lui qui, a maturitc, 
sc prescntc commc un appendice de Ia spore. La gibbosit~ apiculairc de Ia spore 
murc comprcnd unc paroi latcralc qui n'est que Ia paroi de transition entre ccllc 
du restc de Ia spore ct ccllc du stcrigmatc, ct un dispositif obturatcur, evidcmmcnt 
destin~ a protcger lc cytOplasme du milieu extcrieur lorsque Ia spore se sera detachce 
du stcrigmatc. 

Dans nombre d'cspcccs cc dispositif obturateur presente un bouchon trl:s dcve­
lopp<: qui comblc Ia gibbosi t(: apiculairc sur toutc sa longueur, commc le montrc 
par cxemplc un cliche de M . Bcsson-Antoinc ( t 972: Pl. 1 o fig. 3 ou, ici mcme, 
Pl. 21 fig. 2) relatif a flebeloma radicosum. II est tottiours faci le de rcconnaitrc ['exis­
tence d'un bouchon et de le distinguer de Ia paroi apiculaire, ceci mcme en micro­
scopic photonique, au moins sur des spores ayant subi un traitcmcnt alcalin conve­
nable. Bien des points de Ia structure fine de Ia region apiculairc ne peuvent cependant 
etrc abordes avec fruit qu'en electronique; it est etonnant que Ia st ructure de cette 
region ail ~i peu attire ['attention des chercheurs; sans les resulta ts obtcnus en electro­
nique par \f. Besson-Antoinc, it nous aurait etc impossible de rcdiger les !ignes 
qui suivcnt. 

B-Les FEUILLI?.TS Q.UI CONSTITUENT LA I'AROI APICULAIR£ 

Tous lcs fcuill ct..~ de Ia paroi du corps de Ia spore pcuvent contribucr a former Ia 
paroi apiculaire; en r~gle gcn~rale lorsqu'un feuillet est epais sur lc corps de Ia 
spore, it s'amincit de Ia base vers ll: sommct de l'apiculc; l'aminci cmcnt du sclcro­
sporium est souvent particulicrement frappant, comme on peut le voir par cxcmplc, 
chez une Russule ou un Melan.oleuca (1\f. Besson, 1970a: Pl. 1 fig. 1 et Pl. 2 fig. 1) ; 
lorsque le myxosporium est <!pais, il s'amincit de mC:mc dans Ia paroi apiculairc 
(Pl. I fig. I ), parfois memc d(:ja dans Ia region pcriapiculaire, comme on peut le 
voir par excmple chez Laccaria amelhysua (Bull. ex ~Ural) Nfurrill (M. Besson, 1971: 
Pl. 2 fig. 1 ) , cc qui cxpliquc que lcs orncmcnts formes au sein du myxosporium soient 
plus bas, plus petits dans Ia region pcriapiculairc des Laccaria (M. Locquin, 1945) et, 
d'unc fa~on presque generale, qu'il n'y ait pas d'orncmcnts sur l'apiculc. 

Pour interpreter corrcctemcnt certains fcuillcts de Ia paroi apiculairc, it pcut 
etre necessaire de les suivre dans Ia paroi du corps principal de Ia spore. Par excmple 
dans l'cpaisscur de Ia paroi apiculairc de Russula macula/a Que I. ( ~1. Besson, 1970a: Pl.1 
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fig. I ) Cl de Rhodotus palmatus (M. Besson-Antoinc, '972: Pl. I 3 fig. 2 ou, ici marne, 
Pl. 22 fig. 4), on rcmarque facilcmcnt un mince fcuillct qui tranche sur ceux qui 
l'enserrent par sa grande transparence aux electrons; or si !'on suit ce feuillct dans 
lc corps de Ia spore, on s'apcn;oit qu' il passe sous les omcmcnts dans Ia premiere 
esp l:ce alors qu'iJ se moule etroitement sur leur face externe dans Ia seconde; autre­
ment dit c'est un mediostratum chez Ia Russule, un endosporothecium chez lc 
Rhodotus. On comprcnd que s'il s'ctait agi de spores cntil:rcmcnt depourvucs d'ornc­
ments !'interpretation de ce feuillet transparent ne se serait pas imposee de fac;on 
aussi evidente. Cene difficultc a deja cu! cvoquec plus haut a propos des champignons 
a spores lisses autres que les Volvariacees. 

Lorsqu'il y a un cndosporium il sc comportc souvent , au nivcau de l'apieulc, 
comme le sclerosporium, c'est a dire qu' il contribuc, en s'amincissant bcaucoup, a 
fonner Ia paroi de Ia gibbositc qu'cst l'apiculc. Nous connaissons cependant des cas 
ou le fewllet de l'cusporium qui se trouve au contact du protoplasme tapisse Ia face 
interne du bouchon apiculaire; lorsqu'un feuillet se comportc ainsi nous disons 
qu'il est d'origine secondaire, par opposition aux feuillets qui forment Ia paroi de Ia 
gibbositc apiculaire. Laccaria tor til is (M. Besson, 197 1: Pl. 1 fig. 1) foumit un e.xemple 
de feuillct interne secondaire particulil:rcmcnt spcctaculairc, mcmc en photoniquc 
car, sur le frais, ce feuillet secondaire est seul a se colorer en pourpre par le Giernsa. 

G-L 'OBTURATION DE L 'APP ENJ)ICE APICUJ.AIRE 

Dans des Agaricales de genres varies le sclerosporium pcut ctre sui vi tout au tour de 
l'extremite de l'appcndicc a piculairc. A l'extremite mcmc il pcut ctrc bcaucoup plus 
mince qu'ailleurs eomme on le voit sur des cliches de 1\f. Besson relatifs a un Melano­
leuca ( 1970a: Pl. 3 fig. I ) ou a Laccaria tortilis ( 1971 : Pl. I fig. I ) ; il pcul au contrairc 
y etre plus cpa is com me l'a montrc \f. Besson-Antoine ( I 972) , soit un pcu plus 
cpais, chez Amanita uaginata par cxcmplc (Pl. 13 fig. I ou, ici mcmc, Pl. 22 fig. 3), 
soit nettcment plus, com me chez Rhodotus palma/us (Pl. 13, fig. 2 ou, ici me me, Pl. 22 
fig. 4). 

On peut appclcr obturaleur primaire, ce prolongement de Ia paroi sclcrosporialc de 
('appcndiCC apinrlairc, autour de ('cxtr(:mitC de ce(ui-ci. Qu' i( SOil mince OU cpais, 
cet obturatcur est generalemcnt concave du cote tournc vcrs lc corps clc Ia spore. ll 
semble que chez Amanita uaginata !'obturation de l'appcndice apiculaire n'aille pas 
plus loin, que cct appendice restc done creux (rcmpli de protoplasma) sur Ia plus 
grande partie de sa longueur. 

\1ais dans unc foulc d 'Agaricalcs, apres edification de l'oburrateur primairc, Ia 
cavitc de Ia gibbositc apiculaire se rcmplit par un materiel fonnant bouchon. Chez 
les Rhodophyllus on distingue facilcmcnt, en photonique, sur des spores ayant subi un 
trai tement modcre par KOII a l'autoclave, le petit obturateur trl:s r6fringcnt du 
gros bouchon, qui !'est bcaucoup moins. 

En electronique Ia matiere du bouchon apiculaire pcut offrir le mcme aspect 
d'un bout a !'autre, rna is il n'est pas rare qu 'cllc prrsentc au contrairc des differences 
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d 'aspcct qui pcrmcttcm d 'y distinguer plus ou mains ncttemcnt deux ou trois 
tronc;ons; c'cst le cas, par cxcmplc, chez Hebeloma radicosum (ici mcmc Pl. 21 fig. 2). 
Tr~s souvcnt , sur une partie au mains de sa longueur, le bouchon est form~ d'un 

materiel transparent, mouchetc de nocons opaques, sa structure rappclant plus ou 
mains cellc du bouchon qui obture le pore des Lepiotes de Ia section Procertll. Les 
photOgraphies relatives a Russula macula/a (M. Besson, 1970a: Pl. I fig. I ) Cl a 
Loccaria torlilis (M. Besson, 1971 : Pl. 1 fig. 1) illustrent cette structure. Dans les 
images citees, on voit le ma tl:riel opaque prendre de plus en plus d ' importancc a 
!'approche du corps de Ia spore. 

~(ais il arrive aussi que Ia demiere partie du bouchon qui se forme ait une structure 
feuillctce, a fcuillets concaves en direction du centre de Ia spore. Des figures relatives 
a Melanoleuca grammopodia (Bull. ex Fr. ) Pat. (\If. Besson, 1970a, Pl. 3 fig. I) et a 
IACcaria amethystea (M . Besson, 197 1 : Pl. 2 fig. 1) mcmtrcn t un bouchon a deux 
tron~ons, dont le plus proche de Ia spore pr6ente seul une structure feuilletee. Dans 
Ia seconde de ccs espl!ces, lcs feui llets de Ia partie interne du bouehon e raccorderu 
lateralement a ceux qui constituent Ia partie profondc de Ia pa roi du corps de Ia 
spore. 

Deja en microscopic photonique, il est possible de dist inguer plusieurs tron~ons 
dans le bouchon apiculaire de certaines esp~ces, grace notamment a des differences 
de refringence ou d'affinitc vis-a-vis du bleu eaton. 

D- LES RAI' I'OR"rs J::NTRE LES DIVERS FEUILLJ::"rs DE LA I'AROI SPORIQ.UJ:: J::T CJ::UX DU 

CORPS DE LA RASrDE 

II s'agit d 'un probl ~me delicat, qui ne peut gu~re ctre resolu qu'cn elcctronique 
ou il offrc les difTicultcs techniques que !'on devine, ce qui expl ique le nombre Lrl!s 
reduit d"espcccs ou il a etc a borde a ce jour. D u point de vue theorique, c'cst pourtant 
un problcme tres important aux yeLLx de plusieurs auteurs qui , admenam que 
l'enscmblc des Basidiomyc~tes est derive d 'ancctres a asques, irnaginent que Ia 
basidiospore est, comme !'ascospore, une spore interne; si Ia basidiospore se presente 
a premiere vue comme une spore externe, ce serai t d 'une part qu'elle ne se forme 
pas a l' intcrieur du corps de Ia baside, ma.is dans l'extrcmitc d'un divertieu le de 
ce lle-ci, divcrticule dont Ia region inferieure est le sterigmatc, ct d'autrc part que sa 
paroi s'Mifie intimcmcnt soudce a Ia paroi du d iverticule de Ia basidc. 

Admeltant que Ia paroi de Ia baside comporte deLLx feuillets, Clcmen~on est 
conduit a pcnscr que le sporothecium, qui, lui aussi peut comporter deux feuillets, 
represente le prolongement de Ia paroi de Ia baside autour de Ia spore. Une telle 
intcrprbation du sporothccium, certes seduisante par sa simplicitc, rencontre ccpen­
dant des difficuhes d 'ordrcs varies. 

Tout d'abord, on connait des cas ou un seul fcuillet , le feuille t opaque, a pu ctre 
mis en evidence dans le sporothCcium, Cl d 'autres OU mcme le feuillet opaque du 
sporoth(:cium n'a pu ctrc reconnu en toute certitude; on ne saurait evidemment 
l' affirmer sans avoir suivi le d(:veloppement de Ia spore, s'il est vrai, comme lc 
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pretend Clemen~on, que dans plusieurs esp~ces le sporothccium peut s'cvanouir a 
maturitc. 

Mais on peut aussi se demander si le feuillet opaque du sporothecium, l'ectospore 
de H eim, est un feuillet fondamental de Ia paroi sporique; il est possible qu' il nc 
repr6sente qu'une differenciation survenue plus ou moins tardivement a Ia surface 
du myxosporium. Bien que celui-ci soil fort cpais et gris clair sur Ia spore immature 
(excavation porique accusee mais encore occupee par lc protoplasma) que ~L 
Besson et R. KUhner figurent de Panaeolus campanulalus ( 1972a: Pl. 1 fig. 1 ), on ne voit 
aucune trace d 'ectosporium a sa surface. Les images d'elcctronique que R . Hugueney 
a donnees du developpement de Ia spore de Coprinus cineratus, esp~ce dont l'ectos­
porium opaque est anormalcment cpais a maturitc, ne sont pas defavorables a 
cette mani~re de voir; en effet, sur les spores tr~jeunes Ia presence d'un cctosporium 
ne s'impose pas comme sur les spores murcs. 

Est-il certa in d 'autre part, comme l'admet H. Clemen~on, que les fcuillets du 
sporothceium soient lcs seuls que Ia spore a it en eommun avec Ia basidc? Pour J. 
Perreau-Bertrand, se poursuivent de Ia spore a Ia baside: l'ectospore, c'est a dire 
Ia panic opaque du sporothccium, et en outre Ia couche sous-jaccnte transparente 
qu'elle appelle perispore. En somme pour ces deux a uteurs ne se poursuivent de Ia 
spore a Ia baside que des feuillets appartenant ace que nous appelons myxosporium. 

Pourtant il ne parait gu~re douteux que, dans certaines esp~ccs, Ia partie cxtcrnc 
de l'eusporium, au moins Ia tunica, soiL commune a Ia spore ct au stcrigmate; R. 
H ugueney l'a dcmontrc rccemmcnt pour Coprinus cineratus, ct Burge pensait deja que, 
chez les R ussulacees, son feuillet B de Ia paroi sporique, qui est Ia tunica a notre 
sens, peut ctre suivi de Ia spore a Ia baside. 

E-L E P UN<."TUM l.ACRY~IANS 

On sail que A. H. R . Buller a montrc que Ia projection de Ia basidiospore est 
precedee par !'emission d'une goutte liquide par Ia face de l'apicule qui regarde 
l'axe de Ia baside. 

BuJler a reconnu que ceue ~mission se fait par un point ctroit, mais que plus tard 
Ia gotllte peut s'applique1· sur Ia partie illfericure du corps de Ia spore, naturellcment 
sur Ia face ou el le a etc cmise a l'origine; il est possible qu'elle influe alors sur Ia 
differenciation des couches supe rficielles de Ia paroi dans cettc region, notamment 
qu'elle soit a l'origine de Ia plage lisse que l'on y observe dans maintes esp~ces a 
spores ornces. 

R . Hugucney a montrc rcccmmcm, qu'au niveau du point qui est le si ~ge de 
I' excretion d 'cau, point qu'i l appelle ·'punctum lacr;•nzatu", Ia st ructure fine de Ia paroi 
apiculaire telle que Ia rcv~lc l'clcctroniquc pcut ctre modificc par rapport a ce 
qu'elle est ailleurs. Chez Coprinus ci11eralus par exemple, il a note en ce point une 
interruption de Ia diffcrenciation de Ia tunica. 

Des differenciations de Ia paroi apiculaire dans Ia region du punctum lacrymans 
pcuvcnt cgalcment sc rcncon trcr chez des Champignons dont Ia paroi sporique est 
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mince Ct incolorc. En rcalisant une coloration nuclcaire par Ia methode de Gicmsa 
sur du materiel frais, fixe au sublime acetiquc, de M;·wuz suhalpina H ohn., nous 
avons remarquc !'existence d'un brusque epaississcment Mrnispherique de Ia paroi 
de l'apicule, du cot(: dorsal de Ia spore, c'cst A dire en direction de !'axe de Ia baside; 
cet epaississcmem, frappam par Ia coloration pourpre imense a pourpre-noir qu'i l 
prend, cxistc, non sculcmcnt sur les spores chues, mais cgalcmcnl sur les spores en 
place sur le stl:rigmatc, ct dcj a sur de jeunes spores dom les dimensions et Ia forme 
soot encore loin de cc qu'ellcs scront a maturite. 
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L£CENOE DES PLANCHES 20 A 23 

1\BREVLATIO~>S: Ect, Ec tosporium. - Ect S, Eetosporothccium. - End, Endosporium. -
End S, Endosporothccium. - ET, Epitunica. - Md, Medulla. - Ms, Mediostratum. -
Mx, Myxosporium. - PC, Pscudocorium. - cl, SciC:rosporium. - M, SMx, ubstancc 
myxosporiale residuellc. - T , t;unica. 

Pl.I\I>CHE 1!0 

t . Lepiola proura, sporce. - 2. Aflllllliln vaginnla, sporce. - 3· Ccprinus vcmlci.spmnus. -
4· upisla panacolus. spore jeune. - 5· Aspropaxillus giganlntS, sporcc. 6. Clococyslididlum 
porosum. Cliches M. Besson-Antoine ('lbble). 

PLA~>cm: 21 
t. Colocybt C<IIUiriclo. - 2. lfebclomo radicosum, cxsiccatum NH 40H. - 3· Foyodia bispllamgcro. 

- 4· Tubulicium clemolidis. Cliches M. Bcsson-Antoine (TI1bc) . 

P l.I\NCHP. 22 

1. Scylinoslroma htmidithaph;•licum. - 2. Clotocystiditllum furfurauum. - 3· A manila vagina Ia, 
sporec, apiculc. - 4· Rltodotus palmalus, apicule. C liches M . Besson-Amoinc (Thbc) . 

Pt-ANCIIE 23 
1. Lepiola brcbissonii, liCI puis )fi 140H. - 2. Lepiota procero, sporce. - 3· Mncrocyslidin 

cucumis. Cliche's )1:. Bcsson-Antoinc (Thb!c) . 
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What then arc the biological processes lhat influence fungal speciation? 
Three aspects of fungal biology d iscussed herein deserved to be reempha­
sized. First, the great majority of fungi are haploid org::mi.srns. · ccondly, 
fungi have expended a considerable amount of genetic energy to control 
the formation and maintenance of specific hctcrokaryons. Thirdly, lhe 
fun~i taken as a group arc paradoxical; against a background of extra­
vagant and varied sexual cycles, fungi have a tendency to restrict gene flow 
and recombination. 

The prevalence of haploidy, the strict control of heterokaryosis, and an 
irrc~lar but definite trend toward apomixis arc auributcs of fungal biology. 
These phenomena undoubtedly influence the operational details of fungal 
evolution and must be accommodated by any model which intends to 
explain lhe origin of fungal species. 

Virtually nothing is known about rates of evolution in fungal populations. 
l lo\•ever, at least three pauerns are now evident among fungi with regard 
to their potential for change in gene frequency through time. The first 
pattern is that exhibited by imperfect fungi. Evolution in these fungi 
would be dependent largely upon mutation and selection with, at best, some 
parasexual activity but generally impail'ed gene How. The second pauem 
is typified b}' Sch~qphyllum &~~mmune. This pauem includes sexuality; gene 
flow is continuous and controlled through homogcnic incompatibility. The 
third pauem is recognized in PodDspqra anserina as well as in several basidio­
m)·cetes, Sittotrema brinkmatmii, Myt«alia dmudata, and Fomes pinicq{a. These 
species combine opposite effects for recombination, and gene flow within 
the species is discontinuous. Evolution in species of the third pauem 
should occur in quantum jumps rather than as a continuum. Sewall 
Wright ( t 931, 1932) in considering rates of evolution among populations 
has suggested that most rapid evolution might progress tluough sub­
populations partially i.wlated which only occasionally or indirectly exchange 
genetic material. We simply do not now have sufficient data from fungal 

populations to integrate the fungi into such evolutionary theory. 

I Commentary and summary presented at the symposium on "Speciation Phenomena 
in Fungi" during thr First International .Mycological Congress, September 8, 197 1 in Exeter, 
England. 
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Nature abhors categories. Of all categories, the one most difficult to reconcile with 
nature is Lhc biological species. The fungal species is no exception, and in certain 
respects the fungi pose special problems for species delimitation. These problems 
arc Lhe subject of Lhis symposium. 

The mot objective and widely accepted definition of the species is based on 
genetic homology. Simply defined, the species is an integral system for genetic 
recombination, and members of a given species arc expected to share in a common 
gene pool. 

It is apparent from what has been said here today that not all species of fungi 
conform with this definition. Gene Row wilhin a fungal species may be discontin­
uous or even negligible. Moreover, related species of fungi may hybridize and 
thereby lose their specific iden tity. Sterility barriers within species and hybridi1.ation 
between species undermine the concept of the species as a well-integrated, reproduc­
tively isolated system for gene flow. 

1 onconformity wilh the common-gene-pool concept of the species has long been 
recogni1.ed in nonfungallife-forms, principally in Lhe higher planL~ (Stebbins, 1950), 
and is considered to be indicative evidence that speciation is the result of divergent 
and convergent evolution of existing populations through change in gene frequency. 
Clearly in fungi, as in olher organisms, the population, not the species, is the unit 
of evolution. Populations that constitu te a species embody change, and that change 
is brought about pri ncipally through three phenomena: mutation, selection, and 
recombination. 

Mutation induction and selective pressures arc largely extrinsic phenomena­
influences of the environment. The characteristic intrinsic feature of a species is its 
potential for recombination of genetic material. In this regard, fungi display consi­
derable diversity ranging from sexual dimorphism to apomixis. Recombination in 
most fungi is under strict genetic control Lhrough systems of incompatibility. Systems 
of incompatibility determine the breeding potential of a species in the absence of 
cxual dimorphism. Two functional types of incompatibility are now recognized in 

fungi , and these should not be confused, since one promotes outbreeding and the 
other promotes inbreeding. Th~ first type is common-factor or homogcnic incom­
patibility, commonly referred to as heterothallism (Blakcslcc, 1904a, 1904b; White­
house, 1949a, 1949b). Homogenic incompatibility favors recombination through 
association of dissimilar alle les. The mating-type factors of bipolar and tctra polar 
fungi are Lhe elements of homogenic incompatibility. Homogenic incompatibility is 
analogous to sexuality only insofar as it confers self-sterility, cross-ferti lity upon 
individuals in a population. Schizophyllum commune demonstrates homogcnic incom­
pa tibility a t its best (R aper, tg66). This fungus wi th a two-factor, multiple-allelic 
system of incompatibility enjoys considerable potential for outbreeding. Schi(.o­
phyllum fit~ wel l the concept of the species as an integral system f01 gene flow, since 
allopatric isolates of S. commune are panmictic, and incompatibility in that fungus is 
predictable on the basis of common mating-type factors. Sclli(.oph;•llum commune, the 
most extensively studied of fungi. may not be typical of fungi with regard to their 
potentia l for recombination. 
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Some fungi arc in breeders and arc not preoccupied with recombination. Ecological 
barriers a ndtor genetic factors operate in these fungi as isolating mechanisms to 
delimit gene flow. Although fungal populations have not been Studied extensive ly in 
this regard, there is already sufficient evidence to indica te that isolating mechanisms 
act not only between species of fungi but within species of fungi as well. 

This brings us to a second functional rype of incompatibility now evident in fungi 
(Biggs, t937; Rurnett & Bouher, t963 ; Esser, t965, t97 t ; Grindle, t963; Lemke, 
t969; Mounce & ~1acrae, 1938). This type of incompatibility is heterogenic (Esser, 
tg6s). Heterogenic incompatibility, in contrast with homogenic incompatibility 
restricts recombination when alleles differ. It therefore promotes inbreeding and 
homozygosity. ·Many of the sterility barriers recognized in species of fungi apparently 
have a genetic basis in heterogenic incompatibility. H eterogenic incompatibility 
may be superimposed on homogettic incompatibility as it is in Podospora a11serina 
(Bernet, tg63; Bernet & al., t96o; R izet & Esser, t953). As Bernet has pointed out, 
allelic differences at several loci arc involved in producing partial or complete 
intersterility among isolates of P. ll!ISerina. Heterogenic incompatibility operates at 
different stages of the life cycle. lt may influence heterokaryon formation or any of 
several sexual events leading to the formation of a 7.ygotc. H eterogenic incompati­
bility may function in the absence of homogenic incompatibility, as it does in 
certain homothallic and imperfect species of Aspergillus (Grindle, tg63 ; Jinks & al., 
1963; Caten, 197 1). 

Reduced potential for gene flow in fungi can be influenced by genetic factors 
other than those underlying heterogenic incompatibility. Homothallism in its 
various forms restricts recombination. Secondary or heterokaryotic homothallism 
promotes inbreeding in heterothallic fungi . Primary or homokaryotic homothall ism 
is de facto loss of sexual competence, since no recombination is effected through 
meiosis from a homozygote. The formal absence of sexuality in the imperfect fungi 
represents considerable, if not complete loss of potential for recombination. Para­
sexuality in natural populations of these fungi doubtfully compensates for this loss 
(Caten, t97 1 ). 

Cytogenetic mechanisms, principally inversions and translocations, are known 
to control genetic recombination in higher plants and animals (for review sec 
Stebbins, tgso; Ehrlich & Holm, tg6s) . Fungal populations are poorly understood 
in this regard. Since chromosomal abbcrations opera te as underlying mechanisms 
for postzygotic isolation in other organisms, such mecha nisms conceivably could also 
fractionate natural populations of fungal species.' 

Prezygotic isolation, however, appears to be more characteristic of fungi and is 

• Recently, Perkins (t972) has shown that a translocation involving the mating-type 
locus of Nturospcro rrosso can lead to inviable progeny or to progeny inhibited for growth. The 
latter progeny arr hetcrozygou! for mating-type and contain duplications of the translocated 
region. T he former progeny represent corresponding lctltal deficiencies of the translocated 
region. 
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directed frequently toward the formation and maintenance of heterokaryons. 
R egulation of heterokaryosis provides fungi with a unique opportuni ty to experiment 
with genetic isolation, much as behavioral pauerns in animals enforce species 
recognition and prevent gene wastage C~layr, 1970). Heterogenic controls of hetero­
karyosis and of sexual events subsequent to heterokaryosis clearly operate not only 
betwem species but also within certain species of fungi. In Podospora anserina such 
controls arc polygenic. It is reasonable to assume tJrat incompatibility between species 
of fungi is also heterogenic and determined through numerous genetic loci. Fungi, 
relative to higher plants, have a limi ted potential for interspecific hybridization. 
As a rule, restrictions to heterokaryon formation between fungal species arc stringent. 
Confirmed examples of interspecific hybridization in the fungi, ahhough indeed 
rare, arc available for all major ta-xonomic groups of the true fungi. Undoubted 
instances of such interactions have been repon ed in phycomycetes, principally 
Alwmycu (Emerson & Wilson, 1954) ; in ascomycetes, both in yeasts (Winge & 
Roberts, 1949) and filamentous genera, Neurospora (Dodge, 1927; Howe & Haysman, 
1966) and Cochliobolus (Nelson, 1963) ; and finally in basidiomycetes, notably in 
smuts (Holton, 193 1; Holton & Fil.chcr, 1941; Holton & Kcndric, 1956) and recently 
in Siswtrema of the homobasidiomycetes (Lemke, rg66, rg6g). 

Interspecific hybridization, when it docs occur in fungi, docs not occur with 
impunity. H ybrid progeny show reduced viability, an indication that posrzygotic 
isolation may operate as well in fungi to maintain separate species. 

The resupinate basidiomycctc Sistolrema brirlicmannii embodies several of the specia­
tion phenomena discussed in tlus symposium. Biggs ( 1937) recognized six intersterile 
group among fourteen isola tes of this fungus. Two group~ were bipola r, three group~ 
were tetrapolar, and the remaining group was homothallic. All six groups were 
sympatric and morphologically similar on the basis of hymenial structures. Biggs 
in 1937 suggested that S. brinkmamrii represented a minimum of three cryptic species, 
a homothallic species, a bipolar species, and a tetrapola r species; and t.hat sterility 
barriers were present in the two heterothallic species. Betwecr\ 1963- •966 I rein­
vestigated this system and essentially confirmed Biggs' earlier observations (Lemke, 
rg66, rg6g). Sterility barriers ·for heterokaryon formation exist in all three com­
ponent species, tJ1e homothallic as well as both heterothallic species. The homo­
t.hallic species exhibits primary or homokaryotic homothall ism, and homokaryons 
are phenotypically dikaryotic with clamp connections. Dikaryosis in heterothallic 
species is heterokaryotic and controlled tl1rough multiple-allelic incompatibility. 

H omothallic strains were paired with heterothallic strains, and genetic evidence 
for heterokaryosis (allothallism) was obtained in one instance (Fig. 1 ). This nutri­
tionally forced heterokaryon between a homothallic (I ) stra in and bipolar (I I) 
strain proved to be dikaryotic in phenotype a nd was brought to sporulation after 
eleven weeks' incubation. From the specific cross a sample of 109 germinating 
basidiospores was isolated. From this sample only eight mycelia developed, a nd an 
analysis of these sparse progeny revealed a number of interesting poin ts: (a) seven 
of the eight progeny were recombinant, (b) only one of eight progeny was homo-
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CROSS 

/nos X II A1 meth 

PROGENY 

4 II A1 /nos meth 
II A3 /nos mech 
II A1 meth (parental) 
II A1 /nos 
I meth 

"I = homothalllc homokaryon; II = bipolar homokaryon; /nos= Inositol-less; meth 
= methionine-less (for details see Lemke, 1969). 

Fig. 1. Hybridization in Sistolrema brinkmmmii0 

thallic (phenotypically dikaryotic) and this strain was recombinant for both nutri­
tional markers, it sporulated and appeared normal in a ll respects, (c) all seven 
bipolar (nondikaryotic) progeny were compatible with a nonparental bipolar strain 
of A2 mating-type, (d) only six of these bipolar progeny were incompatible with the 
parental bipolar strain, A 1, (c) the aberrant strain was compatible with both the 
partntal, A 1, and nonpar~mlal, A2, strains. This atypical stra in, designated A3, appa­
rently obtained a new mating-type specificity through recombination with its 
homothallic parent. This result is subject to further testing but provides evidence 
for latent genet ic structure for incompatibility in the homothallic strain. 

In higher basidiomycetes the homothallic and heterothallic conditions may not be 
phylogenetically as distinct as they outwardly appear to be. Raper and coworkers 
(1965) and Parag ( 1962) have demonstrated tha t the A and B incompatibility 
factors in the tctrapolar Schi.;:ophyllum commU/14 arc subject to mutational impairment. 
The homokaryon of Schi<.ophyllum carrying mutations for both factors, A mut B mut, 
is phenotypically dikaryotic and fertile (Koltin, 1970). Thi doubly mutant homo­
karyon provides experimental evidence for derivation of a homothallic condition 
from a hcterothallic one. The idea that homothallism evolved from heterothallism 
in higher basidiomycetes through specific mutations is at least mechanistically 
feasible. 

The homothallie (homodikaryot ic) species of Sistotrema brinkmannii has been inves­
tigated further (Lemke, tg66). Mutations that lead to self-sterility in homokaryons 
were obtained readily and these often disrupted dikaryosis. Four distinct pheno­
types were observed among self-sterile homokaryons. Hyphae were either (a) 
simple-septate, (b) irregularly clamped with scattered pseudoclamp-eonncetions, 
(c) regularly clamped and dikaryotic or (d ) dikaryotie with aborted or immature 
basidia. Forty of the sel f-sterile mutations were analyzed through complementation 
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analysis. In this analysis for cross-fcrtiljty, only one of the forty mutations proved to 
be dominant , and all crosses involving it exhibited heterokaryon incompatibility. 
Otherwise, the mutations to self-sterility were recessive and crosses resulted in normal 
dikaryosis and sporulation in practically all cases. ix of the self-steri li ty mutations 
were genetically mapped and arc dist ributed on three linkage groups. 

These results with a homothallic st rain of SislclremJJ are comparable to those from 
studies conducted with homothallic ascomycetes by other investigators (El Ani & 
Olive, 1962; Olive 1958; \ Vhceler, 1954) . Studies with both groups of homothallic 
fungi indicate that sexual progression in a homothallic homokaryon comprises a 
large number of distinct stages subject to mutational impairment. In Sistotrema the 
loci for forty such mutations arc scauered and thei r number, although uncertain, 
is a rrunimum of six and a maximum of thirty-si.x, probably closer to the latter 
number. It should be emphasized tha t none of the mutations to self-sterility in 
Sislolrema formed a pattern of hctcrothallism comparable to bipolarity or tetra­
polarity of higher basidiomycetes. These muta tions rather constitute a separate order 
of phenomena leading to self-sterility-cross-fer tility. They arc unrelated to multiple­
allelic hctcrothallism and most likely rcpre cnt mutation.., that modify any of the 
many struclllral genes that encode for dikaryosis and sporulation in a basidiomycetc. 

The relatively simple biallclic form of heterothallism present in the ascomycetes 
may have been derived from homot11allic ancestry tltrough complementary muta­
tions to self-steri li ty. This hypothesis has been proposed independently by Olive 
( 1958) and Wheeler ( 1954) a nd is supported principally by studies with Sordario 
jimicola (El Aru & Olive, 1962) . In that homothallic fw1gus, two very closely linked 
mutations to sclfsterility have been obtained which exllibit complementation for 
crossfcrtiljty. Two complementary, nonrecombinablc muta tions for se lf-sterility 
would, in essence, constitute the biallclism characteristic of bipolarity in ascomycetes. 
The suggestion that hctcrothallism in ascomycetes evolved repeatedly from homo­
thallic forms through intragenic self-sterility muta tions is at least plausible. 

Isolation among fungi can be brought about by ecological factors-microccological 
as well as macroccologieal (Kukkonen, 1971 ). The physiologica l races of rust fungi 
demonstrate intraspecific isola(ion imposed through host specialization {Stakman 
& Harrar, 1957). Host and parasite arc genelically balanced with respect to resis­
tance and virulence. This ba.lance is restrictive for outbreeding and mainta ins the 
physiological race, (Flor, 1956 ; Person, 1966). Although host-parasite associations 
are not, strictJy speaking, heterokaryotic, they do involve a highly specia lized form 
of genetic "complementation". 

Ecologica l barriers presumably operate but arc not alway~ apparent in saprobic 
species. Intersterile races have been recognized among North American isolates of 
Fome.r pinicola, a wood-rotting basidiomyccte. Isolates from the same tree may belong 
to separate races (~tfouncc & ~facrae, 1938). An extreme case for the presence of a 
sterility barrier within a single ecotypc of a given species involves M;·cocalia dmudata, 
a bipolar gasteromycete (Burnett & Boulter, 1963) . Two genetically isolated races 
of this fungus were obtained from a single fructification. In this instance, the one 
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apparent fructification encompassed two confluent but reproductively isolated 
basidiocarps. Mycocofia denudata illustra tes well a problem inherent in tlu~ study of 
fungal populations. A fungus in nature may represent a genetic mosaic. The inter­
mingling of genetically distinct heterokaryons complicates resolu tion of fungal 
populations in to individual phenotypes. Any statistical analysis of gene frequencies 
within fungal populations must take into consideration. 

Little has been said during this ~ymposiurn about a rather large group of fungi, 
the imperfect or azygotic fungi, and of their potential for speciation. The dcutero­
mycctes arc considered to be the derived or relic species of perfect a ncestors, and 
there is ample taxonomic evidence to support tltis conclusion. The imperfect fungi 
have yet retained speci fi c identity in the formal absence of exuality. The large 
number of imperfect species and their diversity provide convincing testimony for 
successful exploitation of prc-t.ygotic, or more correctly azygotic, isolation by fungi 
to maintain the integrity of species. 

Parasexual or somatic recombination was discovered twenty years ago in Asper­
gillus nidula11s ( Pontecorvo & al., 1953) and has been recognized experimentally in 
several fungi . Parasexuality offers a recourse for some recombination in the absence 
of meiosis, and, in view of tl1is, the par<LSexual process should have specia l significance 
among populations of imperfect fungi. This, however, does not appear to be the 
case in Aspergillus (Caten, 1971; Grindle, 1963; J inks & al., 1966). Conspecific 
isolates of Aspergillus have been examined in considerable detail for competence to 
form heterokaryons. Heterokaryon incompatibility has proven to be rampant among 
wild-type isolates of a given species. For example, Catcn ( 1971 ) reported that among 
126 combinations involving 21 isolates of II. wrsicolor only three combinations or 
about 2 percent of the sample formed hcterokaryons. Heterokaryon incompatibility 
effectively precludes parasexual recombination. Thus, parasexuality may simply be 
an incidental derangement of m itosis with no rea l significance for genetic recombi­
nation in natural populations. 

The trend to restrict recombination is not exclusively that of imperfect fungi. ~any 
fungi with known perfect states are essentially asexual species in nature. The inci­
dence of sexual reproduction in the Uucorales is recognized to be low because of 
the poor frequency for germination of zygotes and the common occurrence within the 
order of sexually neutral strains (Blakeslee & al. , 1927). Even in higher fungi, sex is 
often vestigial. \'\fitness such species as Emericella (Aspergillus) 11idula11s, Neurospora 
(Monilia) sitofJhila, or Thanatephoms cucumeris (= Rhizocumia solani). Although these 
fungi exhibit metagenesis, they arc for all intents and purposes deuteromycetes. 

The following figure (Fig. 2) is an a ttempt to provide a synoptic outline of spe­
ciation phenomena in fungi. Three basic phenomena underlie speciation in fungi, 
as in other biological systems. These arc mutation, selection, a nd recombination. 
Although the induction of mutations and the pressures of selection arc acknowledged 
as significant factors in fungal speciation, these phenomena have not been discussed 
extensively here today. This symposium has been concerned rather with the compe­
tence of fungal populations to exchange genetic material. 
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SPECIATION PHENOMENA IN FUNGI 

mutation 

decreased gene flow 
divergence 

HETEROGENIC INCOMPATIBILITY 
prezygotic 
zygotic 
postzygotlc 

HOMOTHALLISM 
heterokaryotic 
homokaryotic 

ECOLOGICAL BARRIERS 
mlcroecologlcal 
macroecologlcal 
host specialization 
geographical Isolation 

LOSS OF SEXUALITY (apomixis) 

recombination se lection 

/ 
increased gene flow 

convergence 

HOMOGENIC INCOMPATIBILITY (heterotha/1/sm) 
bipolarity 
tetrapolorlty 

MORPHOLOGICAL DIFFERENTIATION 
(sexual dimorphism) 

HYBRIDIZATION 
interspeci(lc 
lntrogresslve 
al/othal/lsm 

PANMIXIS 

PARASEXUALITY 

Fig. 2 . 

1t has been pointed out that fungal species vary considerably in this regard. 
Certain fungi are in breeders and limit gene flow through any of several mechanisms­
i.e., heterogenic incompatibility, homothallism, apomixis, or restrictive ecological 
adaptations. On the other siqe of this ledger a rc fungi that typically out breed and 
recombine efficiently through homogenie incompatibility and panmixis. A few 
fungal species exhibit morphological differentiation a.r ptr sexual dimorphism, and 
even fewer fungal species are known to converge through hybridization. The best 
documented case of interspecific hybridization in fungi involves formation of the 
natural hybrid , !11/omyce.r jauaflicu.s, in a cross between related species of clifferent 
ploidy (Emerson & Wilson, 1954). Among viable hybrids from the cross were forms 
intermediate between the two parents, A. arbu.scula x A. macrogyflu.s, and karyological 
data confirmed the hybrid nature of these progeny. 

In another study of hybridization, ~elson ( •963, 1964) crossed sixteen species 
of Cochliobolu.s (Helmifllhosporium) in all combinations. The majority of crosses were 
either completely infenile or produced only immature or sterile asci. However, 
thirteen out of 120 crosses yielded progeny, but the viability of ascospores was, in 
all instances, low. A few of the surviving hybrid progeny were subsequently bar.k-
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crossed or outcrossed, and in some instances, second generation progeny from these 
crosses exhihited increased viability (Nelson, 1964). Improved viability of hyhrid 
progeny through backcrossing or omcrossing has been observed in higher plants 
and is known as introgressive hybridization (Stebbins, 1950). 

Some fungi arc clearly paradoxical with regard to their potential for gene flow, 
as populations often combine genetic systems tl1at have opposite eCfccts on recombi­
nation. Secondary or heterokaryotic homothallism is often superimposed on homo­
genic incompatibility. In tl1c bipolar M;·cocalia dmudata secondary homothallism is 
determined by a dominant allele (Pd) for precocious mitotic division of tlle four 
meiotic products in the basidium (Burnett & Boulter, 1963). The resultant eight 
nuclei arc distributed a t random into four basidiospores. Thus, so percent of spores 
arc heterokaryotic with respect to mating-type factors. In the absence of the dominant 
allele for precocious division (pd), basidia of M. delfudata regularly contain four 
nuclei and basidiospores arc uninucleate upon their inception. Basidiospores at 
maturity arc binucleate but homokaryotic. In Coprinus bisporu.r secondary homo­
thallism is brought about in yet another way- by reduction of spore number per 
basidium. The selective pressures for secondary Jl0motl1allism in this species may 
be related to genetic restriction upon hyphal anastomosis and nuclear migration 
(Kemp, 1971 ) . 

As mentioned earlier, heterogenic incompatibility and homogcnic incompatibility 
can coexist in the same species. Podospora ansmno demonstrates this paradoxical 
association, and gene flow in this species is further complicated by secondary homo­
thallism. 

In view of the diversity among fungi for the control of recombination, it is indeed 
difficult to generalize as to the significance of gene flow in fungal speciation. "Yfuch 
has been said in the past about the importance of sexuality and of recombination 
in fungal evolution (Kniep, 1928; Hartman, 1943; Whitehouse, 1949a, 1949b; 
Raper, 1966), but tllcrc has been relatively little di cussion concerning selective 
pressures for asexuality and for nonrccombination in fungi. Sex and recombination 
are clearly dispensable commodities in a great many fungi, and the selective advan­
tage for their dispensation is not now apparent. 

In the absence of recombination, speciation should be brought about principall}' 
through tlle interplay of mutation and selection. Fungi arc predominantly haploid 
organisms, and mutant genotypes in haploid populations can be conserved or eli­
minated directly through selection. Thus, fungi, relative to higher diploid organisms, 
should be more readily susceptible to the arTects of mutation and selection (Raper, 
lg68). 

Forty years ago, H. J. Muller (1932) suggested tllat there was no basic biological 
reason why evolution, ~peeially in haploid forms, could not go on indefinitely 
without sexual ity. l n his opinion, "Sex is not an absolute necessity, it is a luxury. 
It is necessary only in a relativistic sense, for sexless beings, although often at a 
temporary advantage, cannot keep up the pace of evolution set by sexual beings. 
In an evolutionary race between competitive species, tl1e sexless must eventually 
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lose out." Stebbins ( •950) extends this dialectic with two further generalizations. 
First, "in rapidly reproducing organisms the genetic system that operates is usually 
one which favors fitness at the expense of flexibility." Secondly, "that genetic 
system most strongly promoting immediate fitness at the expense of flexibility is one 
in which sex is absent." Organisms committed to immediate fitness arc prone to 
compromise recombination for the safety of numbers and resort to proliferous 
asexual multiplication. 

Spores and vegetative propagules of several types arc formed by fungi in great 
profusion. The c cells represent a vast collection of haploid genotypes which, subject 
to mutation and selection, could be channelled into a wide variety of spcciali.,ed 
ecological si tuations. Divergent speciation could thus occur in haploid organisms 
without recombinat ion. However, species generated in this fashion would probably 
be highly specialized, isolated entities, filling extremely narrow ecological niches. 
The physiological races of parasitic fungi and the heterogenic races of imperfect 
and perfect fungi conceivably have arisen through such divergence and may repre­
sent incipient species. 
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CHAMPIGNONS HYPOGEs DU NORD DE L' AFRIQ.UE-1 

Asco~nycetes 

G. MALEN<;:ON 

Vologms, Fronu 

Compte tcnu de l'influcncc du climat sur Ia composition de Ia Flore des 
Champignons sou trrrains (Fungi Hypogaci), Ia prescnte ~tude s'auache 
a une quinzaine d'Hypoges ascospores, rccueillis dans le 2'1ord de I' Afrique 
et rcpartis dans lcs genres: H;:dnocystis, CtOpora, Balsamia, Lobyrinthomyces, 
Tuber, Dtlastria, Tcrfu.ia et Tirmania. Deu.x d'en1r'cux: Lob)'rinlhom)'CtS 
donkii Mal~n. et Terfu.ia trtmita Mal~n. sont d~crits comme nouveaux, 
ainsi qu'unt· varict<! : Tuber borchii var. sphacrosperma Mal~ .• en memc 
temps que Ia diagnose du genre Lobyrinlhomyces Bocdijn csl assouplie. Lc 
Tcrfu.ia pinoyi Maire est verse au genre Tinnat1ia el son omementation 

sporale prcc~e. 

Tout comme il en est pour les Agarics tcrricoles, lc climat de !'Afrique septentrionale 
impose une severe contrainte aux formes hypogees qui s'aventurent dans son 
domainc. Scs <:tes br(Jiants, lcs fortes tcmperaLUres au sol qui s'cnsuivcnt, sa sccheresse 
mediterraneenne de quatre a six mois conseculifs, frappcnt leur mycelium des 
memes dcstructiom pcriodiques ctlui posentlcs mcmc.~ problcmcs de survic, resolus 
d'aillcurs de Ia meme manicre par des refuges mycorrhiziens, combines a une 
active reconstruction automnalc ou printanicre. :O.foycnnant quoi, its existent. 

Cependant, si l'on peut admcttrc que ce schema d'adaptalion suffit pour les 
Agarics tcrricoles ou !'evolution rclativement fugitive du carpophorc ccarte cclui-ci 
du conflit climatiquc dont a pcu pres toute Ia charge est laissec au mycclium1, il n'en 
va plus tout a fait de mcme avec lcs Hypoges. Qu'ils soient ascomycetes ou basidia­
spores, lc carpophorc s'clabore chez eux lentement, par constructions tissulaires 
accumulces, sans connaitre lcs dchiscences et lcs epanouisscmcnts rapidcs d'un 
primordium, qui sont Ia regie chez Ia plupart des Agarics. Sous l'abri bien illusoirc 
du peu de terre qui le recouvrc, le fruit en formation demeure alors de longucs 
scmaincs - parfois davantage- a Ia mcrci des a leas du milieu cnvironnant auxqucls 
il ne pcut en aucune manicre echapper. A l'epreuve initiale commune du mycelium 
s'ajoute done, pour lcs H ypoges, unc selection du second dcgre au nivcau du fnrit, 
ou s'climincnt a leur tour les cspeces trop delicates sous forme embryonnaire ou tout 
au moin. juvenile. 

Ce double barrage ferme !'Afrique du ~ord a de nombreuses especes de !'Europe 
Lempcrce, tout en pcrmcuant, en retour, !'implantation de formes xcrothcrmophiles 
qui modifient scnsiblemcnt Ia physionomie d'enscmblc de cc monde mycologique 

l Cfr. Malcn~on & Beriault, 1970: 9- 16. 
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soutcrrain. Et ccla d'unc fas:on plus apparcnte encore que chez lcs Agarics ou 
n'intervicnt guhc que Ia selection mycelienne et chez lesquels les formes 
de rcmplaccment paraisscnt en defini tive comparativement moins nombreuscs. 
Pourtant, aussi paniculiere puisse-t-elle semblcr, Ia Flore des champignons hypoges 
nord-africains restc etroitemcntlicc a cellcdu continent europecn.Si l'on prend com me 
point de depart son homologue des regions nord-occidentales d'Europc, clle resulte 
d'une lente transformation de cellc-ci sous l'inOuence de Ia latitude, transformation 
dont les premiers indices sc decelent en France a hauteur de !'embouchure de Ia 
Loi re, vers lc 47° parallelc -ord, et qui sc multiplicnt a mesure que !'on descend 
vers les rivages mCdiLerraneens. Les petites Truffes blanches du type puberulum, ou 
1' Hydnoboliw cerebrifonnis, par exemple, se rarefient puis disparaissent, de mcme 
certains CtTIUl (C. lti.spidula ) ou Pachypllloeus (P. citrinus), mais lcs plus touches restcnt 
encore lcs Elaphom;·ces-d'abord lcs roux puis lcs noirs qui aueignent bien Ia mer 
mais dont aucun ne Ia franchit, au point q ue nul representant de ce genre n'a etc 
jusqu'a-prescm observe en Afrique du Nord~. A mesure que Ia latitude s'abaissc ct 
que les defections s'accumulent, l'arrivce de formes xcrothermophiles comblc le" 
vides en modifiant a proportion Ia physionomic primitive de CCllC Flore nordique, 
qui devicm bientot mcditerrancennc, puis africainc. Elle acquicn alors, au cours de 
ce trajet, son plein epanouisscment et sa p lus grande diversite dans le Midi de Ia 
France ( Perigord, Languedoc, Provence) et !' Italic du Nord (Picmont, Ligurie, 
Lombardie, Toscane) avec Ia multiplicitc des Truffes noires et l'cclosion de genres 
nouveaux: Delastria, Delastropsis, Gt~~abea, l f;·dnocystis, Terft<.ia, etc .... De Ia, elle 
Ionge avec plus ou moins de succes les coles orientales de I'Espagne ct ccllcs d'une 
bonne part ie du Portugal, descend en ftalie pcninsulaire, en Sici le, c t parvien t enfin 
en Afrique du ord, appauvrie en Truffes noircs-ct meme d'unc fa ryon plus gcncralc 
en Tuber quels qu' ils soiem- dcposscdce semble-t-il de quelques genres (Cenabea, 
Picoa), mais sensiblcment plus gcncrcuse en Terfu.ia qui trouvent Ia leur veritable 
territoire et forment l'csscntiel de Ia production hydnologique de CClle partie meri­
d ionale de Ia eeinturc mesogcenne. Plus bas, ve1 le ahara, tmn ceci disparait, 
sauf pourtant quelques Terft<.ia ou Tirmania qui, loin dans lc Sud, peuvent se main­
tcn ir auprCs des points de vcg'ctation, quallll il yen a, et fructifier de temps a autre 
a Ia favcurdcs pluics qui s'abattent parfois sur ces contrces singuliercment deshcritces3. 

s En mars 1931 , nous avoru observe I' Elapltom;·ces antltratinu.r dans lc ud du Portugal 
(Aiga.rvc). C'est, pcnsons-nous, lc poimagc lc plus meridional du genre daJU le domaine 
mediterraneen. 

a Dans les regions tres ccartces du Sahara central, unc vegetation ligncuse au S)'Sl Cffi(' 

radiculairc dimorphc particulihcmcnt ada pte (cfr. Th. Monod : Mlltnrlu) pcut subsistcr ~~~ cl 
Ia dans lcs dcprCS3ions ou les lits d'oucds lemporaircs, grace au ruisscllcmcnl soutcrrain d'un 
undtrjlow perm:mcnl. Quelques Gasteromycetes (Ballaffata, Dici)'OUphalus) ou Hypoges (Ttr­
fa.ia, Tinnania ) sc mainlicnncnl parfois Ill, en profondcur, a proximilc des ces r:tcines Oll ('11 

associalion avec ccnaines d'cnlr'ellcs (Tamarix, Plantago, Htlianlhtmum ) sous une forme vege­
tative conlraclce, cl sans presque jamais fructificr. auf quand intcrvicnl l'apporl supplcmc:n-
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En bref, ct forcemcnt schematisee, telle est done Ia situation d'cnsemblc des 
champigl)ons hypogcs dans Ies regions du ord de !'Afrique. Ceei dit, il faut bien 
constatcr qu'ils y sont assez pcu nombrcux et-mis a-part Ics Terft<;ia recherches 
pour des fins alimcntaircs- rcconnaitre en meme temps que nos connaissances a leur 
egard resultcnt beau coup plus de decouvertes fortuitcs que d'observations poursuivics 
de fa~on rationnelle. Nous avons alors tente, surtout au Yfaroc, de pallier cette 
carenee dans Ia mesure de nos possibilites, et ceci va nous pcrmettre, dans les !ignes 
qui vont suivre, de donner unc premiere liste des formes ascosporees que nous avons 
cues entre lcs mains, tant a Ia suite de son prospcctions personnelles que grace aux 
envois d 'obligeams collccteurs, en pan iculier ~[Mrs. R. Bcrtault, Ch. Chabrolin, 
T h. :vlonod, qui voudront bien trouvcr iei !'expression de notre trl:s vive et amicale 
gratitude. 

H v o N o c v s T 1 s Tulasne, 1845 

HydnOCJ•Slis clausa {Tul. ) Ccruti, tg6o. 
Genea clau.sa Tul., 1844. - Geopora clausa (Tul. ) Burdsall, tg68. 
1/ydnocyslis armaria Tul., 1851. 
Hydnocyslis beccarii Mauirolo, tgoo. 

Espcce circum-mcditerrancenne observce de temps a autre, emre novcmbre et 
mars, dans lcs maquis arbor<:s et les forets claires de Ia cote marocaine, sous les 
chenes-licges et les pins (Pinus halepmsis, Pinus pinea). Nous l'avons aussi recueillie 
dans lc Sud du Portugal (Serra de ~fonchique) , en mars 193•, dans un maquis 
denude. 

Peridium (cxcipulum) parenchymatcux a surface brunie et craquelee en fines 
vcrrues pyramidales surbaissees, au sommet desquelles s'attachcnt de longs poils 
bruns Cpars, fieXUCUX et SCptCs, farges de 12-14,U, a parois cpaissies Ct base g(:n(:raJc­
mcnt renfiee. Vers l' interieur Ia structure fait place a un tissu d '(:l(:ments allantoides 

tairc d'unc pluic occasionnelle t1 sufflsante; cc qui en fait en definitive des champignons tres 
rarcs m:W qui, neanmoins, vioent !a-bas. 

Au rcste, si lc Sahara est souvcn t muet, est-il bcaucoup mains mort qu'on !'imagine. Au 
cours de nos randonnces :'t travers lc Tidikelt ct lc Tadcmait, il nous est arrive de parcourir 
duram des hcures un pnysage en apparcnce in tegralcment minb-al, forme d'un " reg" caillou­
teu:oc parfnitemcnt plan et non mains parfaitement azoique, sans vegetation, sans oiseaux, 
sans insectes, avant de nous trouver soudain en presence d'un humble brin d'herbe, bien vert, 
innocemment gcrme - tout scul - au milieu de Ia picrraille. Quelques kilomttrcs plus loin, 
on en rcncontrait un second, ct gucre plus :'t de lnrgcs dutances a Ia ronde. Comme il s'agissait 
de germinations et non de reprises d'activite d'une Gramin4!e vivace, l'underAow ne pouvait 
ctrc invoque pour justifier le phenomcnc. La seule explication etai t qu'un orage tres local 
avait revcill~ ici Ia dormance h~tcrochroniquc de quelques graincs d isseminees dans Ia region, 
revclant par Ia leur pn!scnce et en meme temps lOUt l'illusoire de Ia "mort" du desert, qu'une 
simple pluic sufftsait a demcntir. 

La decouverte d'un Podaxon on d'un Phellorinia est parfois tout aussi demonstrative. 

10 
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hyalins, d'abord confus puis couche-pericline, qui engendre un hymenium mono­
stratc palissadiquc tapissant !'unique et ample cavite du fruit. 

Thcques octospores, cylindracces, non amyloidcs ct depourvucs gencralcmcnt 
d'operculc apparent: 225- 280 X 19 21p.. Spores ovoidcs, hya.lines, lisscs, non 
amy.loides, a gros globule oleagineux central accompagne de nombreuscs gouue­
lettes beaucoup plus petites : 22---!25 X (16-) •7,s-•gp. rarcment 30 X 20p. et, dans 
cc cas, avec deux gros globules internes. 

Paraphyses nombreuses simples ou seulemcnt fourchues vcrs Ia base, grcles (3p 
crass.), egales on a peine elargies au sommet, hautes d'cnviron 350 a 400f1., depassant 
par consequent les theques d 'a pcu pres Ia moilie de leur hauteur et formant au­
dessus d'elles un fin veloute blanc qui s'ctcnd sur !'ensemble de l'hymcnium. 

H . H . Burdsall J r. ( tg68: 509) indiquc chez ccttc espece des thCques opcrcu lees. 
La presence de cct apparcil de dehiscence est ici tout a fait vraiscmblablc mais nous 
n'avons jamais eu !'occasion de !'observer sur lc materiel frais dont nous avons 
dispose. Ccci semble indiquer qu 'il est davantagc un tcmoin phylctiquc qu'un 
dispositiffonctionnel cfficace et que Ia liberation des spores s'effectue plus habitucllc­
mcnt par destruction de Ia paroi des Ul cqucs. 

G Eo Po R ' ' Harknr:.s, 1885 

Geopora cooperi Harkness, 1885. 
Pseudohydnotria hark11tSsii E. Fischer, 1897. Geopora harknmii (E. Fischer) E. 

Fischer, tgo8. 
Geopora magnifica Gilkey, 1916. 

Une dizainc d'cxcmplaires sous Pinus laricio au sommct du versant Sud du Jbcl 
Tisuka, dans Ia chaine calcairc du Rif (~[aroc, alt. 2000 m env.), lc 19 novcmbrc 
•957· Premi ere ct unique rccolte de cctte cspcce sur le continent africain, d'ailleurs 
entihement conformc aux specimens d 'Europe et d'Amcriquc du Nord. 

Thcques cylindracccs ou ctroi tement claviformes, octospores, non amyloides: 
165-200 X 22-25p., dont certaines peuvent s'ouvrir par un opcrcule sommital par­
fa itement net. Spores uniserices, hyalines, lisses, ellipsoides, 3 deux gros globules 
oleagineu.x internes accompagnes de plus petits : 23,5 -28 x 13,5 •s.sp. lcllus 
sou vent 24- 25 X •4-15f1.· Nombrcuscs paraphyses simples, scptccs, larges de 3,5 ,5,« 
a SOmmet Jcgcrcment cJa rgi (6- IIJt), aUSSi hautes que Jcs thCqUeS OU Jes dcpassant 
a peine. 

H . H. Burdsall Jr. ( tg68: 513 et s •8) donne a Ia forme longisporee typiquc lc 
nom de Geopora cooperi Hark. f. cooperi, et crcc une f. gilkeytu pour des specimens a 
spores globule uses ou subglobulcuses de ( 19 )20 25( 28) X ( 15 ) 16 21 ( 24) 11 
0~ Je rapport Jongucur{Jargeur tom be a I ,25, COiltrC I ,5- 1 ,8 chez Je type. 

B A 1. sA~~ 1 A Viuadini, 1831 

Balsamia plat)'Spora Berkeley, 1844. 

Un unique specimen sous les Quercus lusitanica, a proximite de cedrcs, dans lc haut 
de Ia foret d'Azrou (Moyen Atlas, alt, 1650 m), lc 6 mai 1941. 
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L A B Y R I N T II 0 M Y C E S Boedijn, 1939 

Labyrinthomyces dookii :Vfalen~on, n. sp.-Fig. 1 

Entierement hypogc mais enfoui a quelques centimetres seulcmcnt de profondeur. 
Typiqucmcnt sous Eucalyptus purs (E. camaldulensis, E. gomplwcephala, E. roslrala, etc.) ; 
par exception, et de fa<;on plutot accidcntcllc, sous Acacia c;·anophylla et Olea europaea. 
R~pandu et parfois al>ondant dans toutc l'ctcnduc de Ia Meseta marocaine (T anger, 
Rabat, Casablanca, El J adida, Scnat, Safi, Essaouira, Skhour des Rehamna, etc.) ; 
murit en avril mais commence a sc former des le mois de janvier. 

T ubcrculis camosis ac lcntis, globosis vel pulvinatis, subregularibus, ao-30 X 10- 20 mm, 
basi adhacrcntibus; tot is clausis, neque gclatis, ncque diffiuentibus, sed diffraet.is ae mat uris 
sponte sua desaggre. Pcridio simpliei, albo vel crcmco, lcvi,,glabro, impolite, adnato, prosen­
chymatoso-periclini, 8o too p. crasso. Gleba albida, sicca, e basi ramoso-venosa; loculis 
angustis clongatis, modice sinuosis, parte cava rcdueta ac elausa, hymcnio rufo vel fulvo, 
trama filamcn tosa subn-gulari. Thccis fusiformibus vel claviformibus, 2- 3 sporis, 25o-300 X 
47 55lt i paraphysibus multis, simplicibus, scptatis, summis haud incrassatis tam altis quam 
thccis. 'poris haud amyloidcis, maturis ochmccis. globosis (34 )4<>-47,U. guttulis olcaginosis 
confcrtis, grandibus vcrrucis hcmispbacricis cxtrinsccus tubcrculatis. Odore fungo debili, 
interdum levitcr sicut apud Tubera; sapore miti ; vcrisimilitcr edibilis. 

Hab. - Sub Eucalypto sp. sp., rnro sub Acacia cyanophyl/a et Olw tuTOpata, vcrc vulgatissimus 
in tota ~1cscta maroccana. 

Tva•us : ~o 2938, llcrb. MAROC G. Malcn(On, lnst. 8ot. Monspcliensis. 

Fructifications chamues-elastiques, globuleuses ou pulvinces, quclquefois un peu 
bossuees ou allongecs mais d'ordinaire peu deformces: tO 30 x 10- 20 mm, le 
plus souvcnt 15- 19 x 14 mm, a petite base de fixation lcgcremcnt procminente et 
plissce, parfois peu distincte; glabres, ma tes, d'apparencc feutrce, blanches ou 
creme et lisses sur lc frais, rousscs et fripees en herbier; de structure seche et long­
temps closes mais s'cclatant Ct se fragrnentant spontancment et de fa~on irrcguJiere a 
complete maturite, sans intervention de gelification ou de diffiuence. 

Odeur fongique Iegere, banalc, a laquelle peut se superpo er un faible parfum de 
Trull'e ( Tuber nulaJw.rporum) ct un relent acctyleniquc; saveur douce. Serait comes­
tible. 

Peridium adnc, cpais de8o-tOOft, construit en prosenchyme pcricline dense, au.x 
parois coalcsccntcs faiblemcnt jaunics, passant vers l' int(:ricur a une structure 
moins compacte, plus visiblement filamenteuse, couchcc et hyaline, qui se raccorde 
a Ia gleba. Gleba blanche ou blanchatre, seche, parcourue de veines peu serrces, 
soycuses chez Ia plantc ressuycc et aqueuses quand ellc est imbue, s'elcvant de Ia 
base du fruit. Logettcs closes, indcpendantes, modcrcment sinueuses, disposccs sans 
ordrc apparent ou parfois subrayonnantcs, a cavitc manifcste mais le plus souvent 
tr~ ctrolte et tapissce par un hymcnium roux ou fauve (a maturitc !) ; trame de 
fi laments larges de 5-8ft, aux parois minces et fragiles, organises en mcdiostratc a 
pcu pres rcgulier bord~ d'une zone plus confuse et subvesiculcuse sous l'hymcnium. 

Hymcnium blanc hyalin dans Iajeunesse, devcnant a maturitc roux ou fauvc par 
les spores, palissadique et monostrate. Theques 2- 3-spores, fusoides ou claviformes, 
souvent arquces, a base grele pedonculee, a membrane non amyloide epaisse de 
1 ,5p. rna is amincie a l'extrcme sommet: 25o-goo X 4 7-ss,u. Paraphyses abondantes 
et denses, droitcs, non OU a peine cpaissies a leur extrcmitc, groupccs en cpais 
fasciculcs qui s'interposent entre les th equcs, hyalines, scptces, simples mais souvent 
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anastomos~es, larges de 3- 5p, hautes de 250p et davantage, aueignant par consequent 
lc sommct des thequcs ou pouvant m emc le depasser. 

Spores longtemps hyalincs puis ocre clair a maturitc complete, avec une mem­
brane de 8Jt d'epaisseur; spheriques, volumineuses: (34-)4-o-47/' diam., le plus 
souvent bourrees de globules oleagmeux, et entieremem couvertes de grosses verrues 
arrondies serr~es les unes comre les autres. 

A premier cxamcn, ct che7. lcs clements subaduhc, l'cnveloppc de ccs spores 
parait simplcment formee d'unc epispore d 'cnviron 3 Jl recouvene d'une grosse 
ptlrispore homogcne cpaisse de 71t4 • Apres une heure ou deux de contact, l'ammo­
niaquc (NH3) y provoque cependant des gonflcmcnts et des clivages. L'epispore se 
dcdouble en deux couches conccntriques d 'cpaisseur incgale, Ia plus forte demeure 
au contact irnmediat du contenu sporal et represente semble-t-il l'epispore vraie, 
bien qu'on puisse a !'occasion Ia voir se dcdoubler a son tour et mettre en evidence 
une mince endospore ordinairement ind~celable. A !'oppose, Ia couche superficielle, 
plus tenue, se detache de Ia pn!ccdente et se distend sous l'effet du rcactif. Elle 
entraine alors dans son extension Ia grosse coque pcrisporique a laquelle ellc adhere 
et dom ellc est en realite le support. C'est l'assise sous-pmsJMrique de Ia terminologique 
de Mme. M . LeGal ( 1947: 82), autremcnt dit Ia membrane de base de tout !'en­
semble perisporique. Autour d'elle s'etend l'cpaisse couche molle et hyaline de Ia 
"coque interptrisporique" gonOce par le rcactif avec, en extreme periphcrie, un mince 
''jeuilkt perisporique" tenacc qui reticm ct limite tout !'ensemble. En tout cinq 
teguments superposes. 

D'aulre pa rt , ct sans qu'il soit bcsoin cetle fois de recourir a des proc(:d~s artificicls, 
l'examen direct dans l'cau pure permet de constater·, un peu avant Ia maturite 
compl ete de Ia spore, quand son contour est encore lisse, que Ia coquc intcrpcri­
sporique est travcrsee dans toute son epaisseur par d 'innombrables bagueues radiantes, 
incolores comme elle mais moins rcfringentes, appuyccs sur l'assise sous-p(:risporique, 
et rayonnantjusqu'au feuille t p(:risporique qu'elles atteignent ma is ne depassent pas. 
A ce stade, Ia spore parait a lors denscmem hcrissce de fins aiguillons indus dont Ia 
position intrategumemaire laisse parfaitement lisse le profil general. Puis le feuillet 
perisporique se rompt sous l'offet de Ia contraction de Ia p(:rispore qui se craqucle 
en blocs tronc-coniques dresses, assez reguliers, ebauchant les verrues tuberculcuses 
de l'organe mur, et dans lesquels on distingue encore quclque temps les aiguillons 
ind us, jusqu'a ce que Ia contraction et Ia coloration fi nales les obliterent pcu a peu. 

Nous dedions a Ia mcmoire du tres regreuc Dr. :"vf. A. DONK cette remarquable 
esp ecc dont Ia premihe rccoltc a etc effectuee au ~faroc par Mr. le Dr. ] . Fom­
vieille, au Skhour des R ehamna5, ou elle croissait en multitude dans url petit bois 
d ' Eucalyptus. Par ses traits gcncraux, en particulicr par scs spores, clle entre de toutc 
evidence dans le genre LabyriTIIltom;-ces Bocdijn ( 1939= 238 240}, tout en etant bien 

• Cc total de IOJl se rcduira a 8Jl chez Ia spore murc, quand l'cnvcloppe se sera indurec, 
coloree et quclque pcu contractcc. 

• Approximativcmc:nt a mi-c:hemin entre Casablanca c:t Marrakech. 
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distincte du L. steenisii Bocd. (Fig. 2) seul represemantjusqu'ici de ee genre d'Hypoge 
d'Extrcmc-OrienL 

Decrit en •939 par lc Dr. Boedijn (I.e.), le LabyrintiiOmJ·us steenisii a etc en effet 
decouvert initialement a Java au milieu de cultures ("between fields planted with 
tobacco and cabbage.'), puis rcvu quelques annccs plus lard ( 1953) en Austr-.tlie, 
pres de Sydney, par ~. "M. 'White6, ceue fois en terres vierges et sous le couvert 
d'Euwlyptu.r (E. pilularis et £. saligna). En tout deux r(:coltes, Ia secondc limitcc a un 
seul cxemplairc, qui constituent croyons-nous tout le materiel que l'on possede de 
cct intcrcssant champignon. 

Grace a l'amabilitc des )Jfiss H. M. Gilkey, rccernmem disparue, il nous a etc 
possible de disposer d'un fragment de l'cchantillon austral ien, chez lcquel nous 
avons rctrouvc tous les caraetcrcs de Ia recolte de Java mentionnes dans rexccllcntc 
description de Bocdijn. Scion ce que nous avons const.atc l'espcce posscdc un cortex 
d'un brun foncc, epais de 6oo a 700 fl , proscnchymatcux-confus quoique d'oricn­
tation generate pcricline. ll cntourc unc glcba atLx logcttes peu nombrcuses et 
moderfmcnt sinuces, a caviL(: tres Ctroite tapissce d'un hymcnium de thcques OCtO­
spores, cylindracces a base au enuce, mesurant 380- 420 X 30- 35 fJ, a membrane 
cpaisse jusqu'a 2ft mais amincie a 0,751-' au sommel. Paraphyses nombrcuses, 
hyalines, rigides, simples, septces, larges d'environ 3 fJ, a peine epaissies au sommet 
et remarquablement courtes puisqu'elles ne mesurent que 1 70 a 200 I' de haul, soit tout 
au plus Ia moitie de Ia hauteur des thcques. Spores encore hyalines dans le specimen 
examine, sphcriques: 20- 2211 diam., rcmplies de gouucleues ol(:agineuses et couver­
tes de grosses verrues arrondies, tamot tres serrees comme lcs represente Bocdijn 
( 1939: fig. 2), tantot au contraire clairscmees7• 

En regard, lc Labyrinthomyces donkii apparait, commc on l'a vu, avec un cortex 
mince de couleur claire, des thcques 2- 3-spores, fusoides ct relativement petites, des 
spores par contre bcaucoup plus volumincuses, ct des paraphyses aucignant aiscment 
Ia hauteur des thcques. Ce qui justifie amplement Ia creation d'une cpithcte speci­
fique particulierc. 

Quant au genre Labyrinthonv•ces lui-mcme, les enseignements apportes par l'analysc 
du / ,. donkii rendcnt nccessairc d'en assouplir lcgcrcmcnt Ia diagnose, qui fait ctat 
de thcqucs cylindracces octospores ct de paraphyses "brevissimis" uniquement 
prop res au L. steenisii. On le d(:finira done desormais de Ia fa~on suivante : 

LA BYRINTIIOMYCES Bocdijn emend. 

Carpophoris hypogacis, globosis, pulvinalis vel oblongis, carnosis, pcridio adnato. Gleba e 
loculis angustis, modice gyroso-labyrinthiformibus, cxtus non apcrtis. Thccis elongatis, 

' cfr. In Trans. Dr. mycol. Soc. 39 : 341- 342. 1956. 
' 'os dimensions concordcnt de fas;on salisfa isante avec ccllcs foumics par Bocdijn dans 

son textc, mais lcs grossisscmcnl$ indiques sur sa fig. 2 sont crrones. Au lieu de "asci and 
paraphyses X 150; spores X 675" il convient de lire respcclivemcnt : X 300 ct x 1350. 
Sinon ces ~h!ments ressortent deux fois plus gros qu'ils ne sont en rCalite ! 
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Fig I Lab . U · · IJ!rmlhomyces d nJ.: •• · Coupe verlicale d'un s 0 ~~ Malt;n. - A. Fructifi. · . 
0. Qualre spores, dont r:r:~~ a~~;e (X 2) . - ~~:-~~ •solccs ou grol•Jx'es (X I) 

re •e et deux en si lhoueu~es( ~ ~a;;:,~yses ( x 300): = 
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cylindr:~cc is V<'l fusiformibus. 2-8 sporis. Sporis 1-scria tis, hyalinis, dcin tarde coloratis, 
lulx·rculatis. Paraphysibus multis, simplir.ibus, ~cptatis, brevissi.nis, vel thecis acqualibus. 

Typus: L. st~misii Bocdijn, •939· 

Ainsi precise, ce genre vient semble-t-i l se placer au votsmage de Choirot11)'Ces 
Vitt. et surtout de l f;·dnotrin Berk. Oll les fructifica tions sont cvidemment plus tourmen­
tecs, lcs logcttes plus a mples et parfois ouvcrtes vcrs l'cxtericur, et Ia texture plus 
tenacc, mais en fait d'organisation fondamcntale tr~ similai rc . Avec, pa r surcroit 
chez II. tula.mei Bcrk. & Br., des spores spheriques entourees d'unc forte perispore, 
qui ne sc fragmente pas en verrues et se contracte simplement de fa~on irreguliere, 
mais dans l'cpaisseur de laquelle on distingue longtcmps, comme chez le L. donkii, 
une striation radiante de lines colonncues plus mates qui s'oblitcrcnt seulement a 
maturit(:8• 

D~ lc debut de sa decouverte, le L. donkii s'est m'ontre etroitemcnt lie aux Euca­
L;·ptus, ct Ia c<>nstancc de cette association s'cst confirmcc au cours des nombreuses 
recherches effectuees par nous dans les annces qui ont suivi. En particulier, au prin­
temps de rg6o et de rg6r ou, pour connaitre sa reparti tion au Maroc nous avons 
visit(: de fa~on mcthodique un grand nombre de plantations disseminees dans les 
regions lcs plus varices de Ia :\[escta , nous l'avons rcncontr(: partout- clairseme ou 
abonda nt - , mais inevitablement present chaque fois qu'il s'agissait d' Eucalyptus. 
Par contrc, les formations arbustivcs a rtificicllcs ou nature lies (planta tions d' Acacia 
ou de Pinus, callitraies, subcraies, maquis divers) visitccs de Ia meme mani erc ct 
aux memes cpoques, ne nous ont jamais rien foumi. A !'exception toutefois de 
deux maigrcs rccoltcs sous Acacia cyanophylla a El jadida et Essaouira, plus unc 
troisiemc sous un bouquet d'oliviers pr~ de Tanger (Chcrf-el-Akab), qui sont 
venues rompre cctte uniformi tc. 1\1ais, commc !'Eucalyptus est partout rcpandu au 
\1aroc, notamment dans ces localites, et qu 'a El Jadida ses plantations longent celles 
de I' Acacia cyanophylla ou nous avons cffcctuc une de nos rccoltes a berrantcs, il est 
permis de croire que ces exceptions stationncllcs ont etc lc fait d'accommodats 
fo rtuits par voisinage, ou mcme peut-ct re de simples apparcnces. De toute manierc 
clles ne peuvent suffire a contredire !'extreme et evidcnte affinit(: du L. donkii pour 
les Eucalyptus do•u il est vraiscmblablcment un symbiontc. Aussi, malgre sa decou­
verte au 'Yfaroc Otl il arrive a pulluler en certaines stations, doit-on voir en lui un 
champignon originai rc des memes regions que ses hotes, c'est a dire d'Exrreme­
Orient. II en a etc sans doutc transportc avec eux et s'cst particuliercment bien 
acclimate au milieu mcditerrancen, com me l'ont fait I' Urnula. platm.ris Spcg., lc 
l~ophyllum buxeum R . \faire, ct lc Naucoria rhtoplrylla Ben. & \1alc;n. alors que lc 
L. stunirii, aux cxigenccs ans doutc diffcrentcs, nc l'a pas suivi. 

1 La comparaison discriminatoire de II. 11. Uurdsall Jr. ( tg68: 523) entre Hydnocystis 
singm Gilkey ct Lab;•rinthomJUS sltmi.rii Bocdijn, apparait sans objet et repose sur une con­
ception toutc thooriquc ct artificielle du genre de Bocdijn. 
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Fig. 2. Labyrinlhom;·w sltmisii Bocdijn - A. Thcques ct paraphyses (X 300). - B. Deux 
spores (X 1000). - C. Unc spore en coupe optiquc (X 1000) . 

T u s 1::: R Micheli ex Hooker, 1821 

Tuber asa T ulasnc, 1851. 
Tuber wcwzosllm ~fattirolo, 1 goo. 
Terfu.ia gemuulii Chatin, 18g6. Tuber gnmadii (Chat. ) Patoui llard, 1903. 

A'ISez commun au premier printcmps (mars-avril) au Maroc; rccoltc par nous 
pr~ de Rabat, en forct de Mamora (Q.uercu.r suber), ct observe de temps a autre 
sur les marches locaux, en melange avec les Terf~ q u'on y apporte. 

Fructifications de taille modeste, dcpassant raremenl celle d'une noix, gros­
sicremcnL arrondies a base un peu dcprimcc; fcrmes, dures, cornces a sec, extcricurc­
ment mates, puberulentes ou cotonneuses-feutrees, blanches sur lc frais et encore 
j euncs mais se salissant de jaunatre avec !'age et finalement ocracc ternc. Gleba 
marbrcc de blanc j aunatre sale, d'ocracc puis de gris violacc, parcouruc de vcincs 
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acrifcres plus claircs, nombreu~cs, compliquccs, rayonnant de fa~on plus ou moins 
neue a partir de Ia base vers Ia J)Cripherie et s'ouvrant s:a et la sur l'extcrieur; com­
pacte sur le frais, exceptionnellement s:a et Ia lacuneuse (T. lacunosum ).[au.}, 
retractee en s~chant et parfois mcmc ouverte en fissures au niveau des veincs. Odeur 
easeeuse ou de levure de bicre. 
Th~qucs largemenL clavi formes ou subpiriformes a I 4-Spores: I 30- 170 X 6o 651'· 

entources de paraphyses claviformes dressces, septees, plus courtes qu'elles (8o-go,u). 
Spores brun clair translucide a maturitc, typiquement ellipsoidcs-limoniformcs a 
deux mucrons polaircs (ophta lmiformcs), mais aussi souvent melees d'clcmenL~ 
spheriques dans le meme cchantillon, ornecs d'un rcscau d'alvcoles penta- ou 
hexagonaux largcs de 7- 12ft (5 a 7 alveoles par demi-spore), mesurant 5o-55 X 
43-SOft (reseau compris) pour les clements ophtalmiformes, et 33-441' pour ccux 
de contour circulairc. 

TuBER B oRCIJJI Vitt. var. sphaerosperma :Vlalen~on, 11. uar. 

Pcu cnfoui ou partiellement emergent et pas tres rare vers avril-mai, en sols 
sableux, dans les plantations de Pinus halepmsi.s et Pinus pinea du Iiuoral atlantique 
marocain (Temara, Rabat, l.arachc). 

A typo diffcrt sporidiis pcrfcctc ct constantcr sphacrieis. I lab.- In pinctis sabulosis Mau­
ritaniac; vcrc. 

Tvrvs: ~o. 437, llcrb. MAROC G. Malen~on, fnst. Bot. Monspeliensis. 

Fructifications de 30-55 mm diam., fermcs, globuleuscs, ellipsoide ou difformcs, 
rarcment rcgul icrcs, en general bossuees, tubcrculccs ou sillonnccs, fortcment 
crevassces avec l'age et d'ordinairc sans base dccelable; blanches et bricvemenL 
puberulentes dans Ia jcuncsse, vite glabres, mates et envahies d 'ocre rose, a Ia fin 
d'une teinte alutacc terne uniforme. Odcur faible, non caracteristique, au moins 
chez lcs specimens jeuncs. 

Peridium li s.~e, adnc, mal dclini, epais de 350 a 400Jt, parcnchymateux dans sa 
region corticalc sur une epaisseur de go 1 I OJ' ou il montre des Clements arrondis ou 
ovalaires larges de 7-•2;t, a membrane cyanophile rcnforcce jusqu'a pres de •,u, 
et accoles sans cxces. La structure passe ensuite, en profondeur, a un prosenchyme 
confus, coherent, d'hyphcs largcs de s-71'· a parois minces, qui sc poursuit sans 
changement jusqu'au contact de Ia gleba et duquel se dcgagent, sans autre modi­
fication qu'une disposition un peu plus etiree, les veines dont celle-ci est traversee. 

Gleba fermc, compacte, blanche puis marbrce de jaunatre, de gris clair oerc, de 
brunatre plus Oll moins fonce, parcourue d'un rCseau de veines plus ~ales nees, 
comme dit plus hau t, du peridium. De part et d'autre de ces vemcs s etablit un 
hymcnium de thcqucs et de paraphyses, net et regulier dans les formes jcuncs, mais 
insensiblemcnt degrade et ehaouque avec l'agc. 

Thcques •-~ spores, ubglobuleuses ou bricvcment piriformcs, de 75 X 60JL et 
davantage, natssant d~s Ia base de l'hymenium et mcme parfois en partie incluses 
dans Ia tramc, puis de~agees ct superposecs sans ordre. Entr'elles s'clcvem de nom­
brcuses paraphyses grclcs, ramulcuscs, septees, qui les cnvcloppent de tous cotes, 
finissent par lcs dcpasscr ct forment au-dessus d'cllcs, avec leurs ext remitcs peu 
renflecs et fastigiecs, un gazon palis.~adique rcgulier qui tapi. se l'etroi te cavite des 
veines. Decestade, et de plus en plus nombrcuses a mesure que Ia plante avance en 
age, ccs cxtrcmitcs prol ifcrent en longs poi ls flcxueu.x irrcguliers, cloisonnes, bientot 
enchcvctres en tissu acrifcre cotonncux. 

Spores d'un jaunc-brun translueide s. 1., parfailemenl el cotLSiammenl spMriques ( !), 
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OrnCCS d 'un r·escau d 'alvcoles 5-6-goncs hauts de 3,5- 511 Cl larges de 5- 7Jl (cxcep· 
tionnellemcnt 7- 101l). Scion qu'ellcs sont issues de theques 3- 2- ou 1-spores, ellcs 
mesurent 26-38/l diam. sans l'omcmentation, et de 32 a 48/i rescau compris. 

A Ia suite d'unc identification trop ra pidc ct qui n'avait pas cte remise en cause, 
nous avons longtcmps considcrc cettc cspccc comme ctant lc Delastreopsi.r oligosperma 
)1att. et l'avons signalcc sous cc nom, alors que son organisation hymcnicnnc 
tcmoigne qu' il s'agi t bien d' unc truffe. Ellc ne pcut alors ctre rapportee qu'au Tuber 
borchii Vitt., cspccc prcciscmcnt printanicrc cornmc cl le dont clle rcunit par 
ailleurs tous les autres caracteres, hormis ses spores invariablemcnt sphcriques. En 
nous basant sur ccttc constante nous creon.~ done pour clle une designa tion varictalc 
particulicre ; et nous le faisons d 'autant plus volontiers que lc T. borchii cllipsosporc 
typique n'a jamais etc rencontrc en Afrique du ord , alors qu'on le trouve en 
Europe jusqu'a Ia latitude de l'Angleterre0• 11 se pourra it done que Ia sphcri citc 
sporalc soit ici l'extcriorisation morphologique d'un jordanisme meridional accom­
modC a des conditions climatiques trop scvcrcs pour le type Europecn. 

Tuber excaualum Viuadini , 1831. 

Da rtS le courant du mois d 'avril , c'est a d ire vers Ia fin de Ia saison humidc, on 
recoltc de temps a autre au ~{aroc, dans Ia region d'Azrou (:\1oycn Atlas, alt. 
1550 m), quelques specimens a pcinc cbauch(:s de celle C.\pCce, qui ~c ion LOUie 
vraisemblance ne parviendront pas a achever leur cycle cvolu ti f. En fat t it semble 
bien QUC le T. tXCOIJOIUIIl ne parvient a sporuler qu'a u COUTS d 'annces O t't l e.~ pluies de 
printcmps sc prolongcm au-dela des limites habitucllcs, ct qu'il sc mainticnt lc plus 
souvent sous sa forme uniquement mycelicnne. 

Tuber rufum Pico ex Fr., 1823. 

De temps a autre , au ). faroc, dans lc :\foyen ALias (Dayctc Ahoua, J bcl Hcbbri, 
Azrou) jusqu'a 2000 m d 'altidudc, de juin a novcmhrc, sous Qyercus iltx . . on 
signalc j usqu'a ce jour en Afrique du ).lord. 

Tuber uncinatum Chatin, 1887 

Une rccoltc fortuite da ns des tcrrcs rctoumccs ct fouillccs par lcs sangl icrs, en 
Foret dejaaba, pres !franc (). faroc: \foyen Atlas, alt. 16oo m.), en novembre 1g6o. 

D £LAsT R 1 ,, Tulasne, 1843 

Dtlastria rosea Tulasne, 1843. Terftzia rosen (Tul. ) T orrcnd, 1907. 

De temps a autre au :\faroc (R a bat, Larachc) entre dccembre ct mars, semi­
cpigc Olt peu cnfoui dans lcs pin Cdes arcnacces a Pinus halepensis et Pinus pinea. Peu 
commun et non encore signalc en Afrique d u Nord. 

• Mattirolo (1928) a signale que lc Tuber borchii (cllipsospore) est l 'cs~cc Ia plus commune 
des pinMes de Toscanc d'ou clle fait l'objet d 'un commerce d'r xportation. 
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Fructifications subglobulcuses ou bricvement turbinces de 20 a 3~ mm de dia­
mctre, bossuces de protuberances a rrondies irrcgulicres laissant dev.ner Ia consti­
tution nodulaire de Ia gleba, sans base bien distincte ou attcnuces en court et grossier 
pedicule de fixation agglutinant le sable, fragiles, exterieurement cotonneuses et 
d'un blanc ccla tant en pleinc fraicheur, mais vite fances, feutrCeS et ternies de 
jaumhre sale par Ia dessication ou lcs manipulations. Pcridium inexistant, totalement 
indiffcrencic en dehors d'un simple affaissemcnt feutre, superficicl et mccanique, de 
l'enveloppc cotonneuse generate du fruit. Gleba tendre, charnue, dcpourvue de 
logettes, formce d'un agrcgat de gros nodules fruetifcres compacts, pulpeux, ro c 
tenclre, rose li lacin, rose saumonc, rose brun, noyes dans un byssus commun issu de 
Ia periphcrie, qui les scpare les uns des autres par de larges travces blanches dont les 
ramifications les pcnctrent ct les decoupent en masses arrondies de plus en plus 
petites. 

Sans doute comcstibk car rencontrc parfois sur les marches, melange aux Terfcs 
qu'on on y vend. Odeur et saveur nulles. 

Thcques inordinees, 2-3-spores, clavi formes ou piriformes sessi les, sou vent arquccs: 
15o--200 X 6o-7op.. Spores sphcriques a gros globule olcagineux central, hyalines 
ou a Ia fin jaunatres, ornces d' un beau rescau typiquemcnt alvcolairc mais passant 
aisemcnt a l'cchinulation par abaissement progrcssif puis disparition des p,arois des 
a lvcoles; il s'ensuit le plus souvent une ornementation imermediaire dite 'alvcolce­
muriquce" qui a pu passer pour typique du genre, ou les noeuds du reseau rcssortcnt 
en courts aiguillons obtus au-dcssus des alvcoles. Ces spores mesurent 27-29}1 cliam., 
plus l'ornementation clle-mcme haute de 4 a 6p, ce qui donne en definitive un dia­
mc!tre total de 38 a 40/t dans Ia plupart des cas. 

TERFF.ZIA Tulasnr, 185 1 

Tcrje;:.ia Claueryi Chatin, 1891. 

Espcce rcpanduc dans tout le Ba.s:.in mcditerranccn et le P··oche-Orient, mais dont 
Ia frcqu~:nce s'aceroit d'Oucst en Est. Croissant en association avec des Hclianthcm~ 
ligneux, et relativemcnt thermophile, cl lc apparait en Afrique du Nord au voisinage 
des regions prcdl:sertiques du Sahara septentrional ct, plus a l'Est, descend scion 
~fauirolo ( 1914) jusqu'en Tripolitaine. Elle est rare au ~a roc ou ses stations, 
limitces aux regions du Sud, s'cchelonnent au long du 32° parallcle Nord, pres des 
centres de Ksar-es-Souk, Bou-Bernous, Bou-Dcnib et Figuig, dont les marches 
l'offrent sous le nom de "Terfes rouge du Tafilalelt''. ous l'avons aussi rcs;ue 
d'Aigcrie (Oasis de Laghouat, leg. Dr. Arnaud), des environs de Tunis (i\f. Cha­
brolin), et }.£iss Gilkey nons en a communique des specimens provcnant d' l rak, 
d' Iran, et du Kowcit. 

Thcques octosporcs subscssiles, ellispoldes ou largemcnt piriformes: 86-1 oo X 
Gs-85/L· Spores hyalines, sphcriques: I6-2D-23,(l diam., ornccs d ' un beau reseau 
supcrficiel bas et sen·c qua, chc1. certain sujcts, pcut sc dcrrglcr et passer a Ia 
simple verrucositc par rcnforccmcnt des noeuds ct effacement progressif des 
mailles. 

Terfe:tia eremita ).falen~on, 11. sp. Fig. 3· 

Dans le sable des dunes de I'Ouarane (?-.fauritanie, 21 o lat. , a 750 km au Sud 
de Tindouf) leg. Pr. Th. i\ronod, N ° 1 1314, le 22 janvier 1955· 
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Carpophoris hypogaeis, dein emergentibus, obpiriformibus, subpcdunculatis: !15 X 22- 25 
mm. Pcridio 1 mm crasso, coriaceo, glabro, levi vel leviter venuloso, ex alcoholate umbrino. 
Gleba compacta, ex alcoholate fusca, venis palliclioribus marmorata, areas rotundas fertilcs 
limitantibus. Thecis inordinatis, 8-sporis, ovatis vd piriformibus: 65- 70 X 50 55/J- (raro 
So-85 X 6ot')· Sporis la te ellipsoideis, tunica If' crassa. s. I. pallide lutcis rotundatis vel 
conicis plus minusve stipatis sparsis: 12,3- 14,7 X 11,5- 13!' (sine vcrrucis). 

1-lab.- ln arenis dunensibus Ouaranae (Maureto.nia), Pr. Th. Monad leg. 1"\o 11314, 
22.0 1.1 955· 

Tvt•us in Herb. G£. £RAL G. :>.1alcn~on, l ns1 . & 1. Monspclicnsis. 

Fructifications hypogecs ou emergeant a ras du sol, obpiriformes, Ia base attenuee 
sessile ou bri cvement pcdonculee, le sommer aplani, craquele par son exposition a 
l'air: 25 X 22- 25 mm. Pcridium d 'environ 1 mm d'cpaisseur, coriace, a section 
brune, exterieurcmcnt glabre, lissc ou fai blcmcnt veinulc, bnm d 'ombre tx alcohol, 
un peu plus olivatre sur exsiccata. Gleba compacte, bist rce (ex alcohol), parcourue 
de veines plus pa les dclimitant des nodules globuleux, eux-m emes intcn eurement 
vcinules; Ia base steri le trl!s breve, homogcnc et charnue. 

H yphes ascogcnes larges de 6-Sp, confuses, rameuses, septces, portant des groupes 
de theques octospores, ovoldes ou piriformes non organisces en hym enium, mesurant 
65- 70 X 5o-55,U. plus rarement 8o-8s X OOft. Spores ~roupees par huit dans chaque 
thcque ou en nombre plus rcduit pa r avorternent d une ou plusieu1'11 d'entr'elles, 
mais parfois aussi en surnombre, jusqu'a 12- 14; largement c llipsoides, a membrane 
epaisse de If' parsemce de verrues obtuses ou coniqucs hautes d e 0.4 t,u, dcnses ou 
clairsem ces ct d 'autam plus robustes qu'ellcs sont peu nom brcuscs : 12,3-14,7 Y 
11 ,5-13,U (sans lcs vcrrucs). 

Fig. 3· Ttrfu.ia trtlllila Mal~n. - A. Deux specimens en grnndcur naturcllc, dont l'un 
coupe vcrticalement - B. Th~qucs ( x 6oo). - C. pores ( x :z6oo). 
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Ceue espl!ce ne rcpond a aucune forme dccrite. Tout au plus peut-on Ia situer au 
voisinagc du Terfu.ia kptoderma Tul. (incl. T. fanfani ).fatt. ), dont cllc rcstc nean­
moins distincte par ses spores moins volumineuses, ellipsoides, et ornces de vcrrues 
beaucoup plus basscs10 • 

Terju.ia leon is Tulasne, 1851. 

C'est a bcaucoup pr~s le Tcrf~ lc plus commun de Ia zone cotierc sableuse du 
Bassin mcdi terranccn occidenta l, ou il fournit l'cssenticl de Ia consommation locale 
de ce type de champignons. II s'ctend memc jusqu'au Portugal ou i\[attirolo ( 1904) 
l'a depuis longtemps signa l{: en Alemtejo ct en Estremadure, et ou nous-mcme 
l'avons observe dans Ia province mC.·idionale d ' Algarve. Cependam nous le con­
na.issons surtout , vivant en symbiose avec les petits H clianthemcs annuels du type 
J-1. guttotum, des paturages sablonneux et des forets claires de Ia )vleseta marocaine, 
entre Rabat et Tanger, ou il fai t au printemps !'objet d' une active recherche pour 
Ia vente sur les marches. 

Tuberculcs de (3)-5- 7 em de diam~tre, subglobuleux, cordiformcs, bossues, 
termines en coune base proeminente ensablce, a peridium lisse, ma t, alutace ter­
reux, passant avec !'age au brun-rou.x plus ou moins obscur. Gleba pulpeuse, blan­
chat re puis marbrce de rose ocrc, finalement vineuse ou b•·un at re. Tous ccs carae­
t~rcs extcrieurs n'l:tant d 'aillcurs gui:rc dccisifs a l'cgard du T . cloueryi qui pcut 
revctir unc apparence tres similaire. 

En fait lc T. leonis est surtout caracterisc par scs spores sphcriques a grosses verrucs 
cylindracecs tronquies atl sommet (celles du T. boudieri sont plus petites ct arrondics), 
mcsurant de 19 a 231' d iam. sans lcs vcrrucs, ou 27-311' verrucs comprises. [) s'agit 
d 'ailleurs, en ce qui concerne ccs verrues, non pas de formations elaborces, ma is des 
craquelurcs prismatiqucs d'une cpaisse coque pcrisporique primitivement continue, 
chaquc prismc emportant et conservant a son sommct le fragment de feuillet pcris­
poriquc qui lc recouvrait ct lui donne ;\ maturitc cct aspect tronquc caraetcristiquc. 
L' ebullition en acidc lactique additionne de Bleu coton colore Ia masse des verrues 
en bleu obscur et fait apparaitre a leur sommet une petite ampoule presque incolorc 
ct vide, qui n'cst autre que le fragment de feuillct pcrisporiquc en question, apprime 
a )'origine, d(:coiJ(: et dilate SOliS )'cfTct du traitcmcnt. 

L'cxamcn d'un certain nombre de lots nous a momrc que Ia forme, Ia taillc et Ia 
dcnsitc de repartition de ces vcrrucs sporalcs variaient dans des proportions souvcnt 
notables scion lcs specimens ct lcs rccoltcs. C'est rc qu i a conduit nagu~rc a des 
dccoupagcs spccifiqucs ou infraspecifiques dom Ia valeur apparait a ujourd'hui 
discutable. Dans cct ordre d 'idecs nous pensons que les var. t.;'jlico 'Ma ire, go./Jortii 
(Cha tin) ~,fairc, lteterosporo Chatin, mellerionis Chatin, admiscs et citccs au i\faroc 
par R . Maire & R. C. Werner (Fungi maroccani N ° 77, 1937: 17) nc doivent etre 

10 Aprts comparnison de nos specimens avec le type du T. fanfani Matt., le Dr. J . .M. 
Trapp<' (Corvallis) nous a confirmc ccs differences. Nous lc rcmcrcions vivcmcnt ici de son 
obligcancc. 
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retenues qu'avec prudence, tant qu'une revision du materiel nord-africain de ccs 
auu·urs, s'il existe encore, n'aura pas etc effectuce11• 

TIRMANIA Chatin, 1891 

Tirmania nivta (Dcsf. ex Fr.) Trappe, tgjt. 

Tuber niveum Desf. ex Fr., 1823. 
Terfe~ia ovalispora Patou illard, 18go. - Tirmanin nvalisfJOra (Pat. ) Pat., t8!)2. 
Tirmania ajricana Chatin, 18g2. Terfe~ia africana (Chat.) Maire, 19 16. 
Tirmania camboni Chatin, 1892. 

Un lot de ce T innama nous a etc apportc en avril 195212 de Ia H amada de Ia 
Daoura (Sud marocain, 29° lat. ~) par ~f. Reymond, entomologiste a l' lnstitut 
scientifique cherificn . 

Scion ce que nous a expose ce collecteur et que nous ont confirm(: lcs sahariens de 
Ia r~gion, le cha mpignon croit complctement cpigc et, lors des annces favorables 
ou il a plu suffisamment, se montre en colonies parfois nombreuses disseminces sur 
de larges surfaces. 

De l'c.xtcrieur, il cvoque assez bien un Bovisla giganlea de moyenne grosseur avec 
SCS fructifications sphcriques OU pulvinceS de I 0 a 25 centi metres de d iami:lre, d'un 
beau blanc lacte ou a peine jaunies par I' age, nucs, mates etlisses, fermcs-clastiques 
mais legeres eu cgard a leur volume, et que fixe au sol une attache basilaire retrecie. 
Le peridium u 'y aueint pas 1 mm d'epaisseur. F.ntierement adne, pcu manifcste a Ia 
coupe, il limite une immense gleba d 'apparence homogene, charnue-spon~ieuse, 
blanche ou jaunatre elle aussi , depourvue de base sterile distincte et ne montrant 
que quelques veincs ramulcuses subconcolores, peu perceptibles. De structure assez 
fruste, cc m <:me peridium se ramene a une simple envcloppe pericline cpaisse de 500 
a 6oop. composee de grosses hyphcs coherentcs larges de (5-~ JO- t 8ft. En profondeur 
ccs hyphes tom bent a 7- 1 Of dtam., leur cohesion s'altere ctl enveloppe sc dissocie en 
cordonnets partiellemcnt mdependants, vite inflechis, ramifies et entrecroises vers 
l'intericur du fruit en un rescau asscz Iache, entre lcs mailles duquel apparaissem 
alors Ics thcqucs. Si bien que le pcridium apparaiL en definitive comme )'ex treme 
surface steriliscc et comprimce du tissu ascogcne, et non com me une formation ana­
tomiquement et organiquement autonome. 

Thcqucs octosporcs, claviformes, ovoides ou piriformcs a base courte: So-go X 
35-48p., a paroi amyloi"de en bleu indigo clair dans le liquidc de i'vlclzcr. Spores hyali ncs, 
lisscs Oll subJisscs, ellipsoides a membra ne peu epaissie : 18 ·20 X 12,5 1415fl. 

II Lc Dr.J . M. Trappe qui a examine lcs ty~ des Ttrfa;ia et Tirmnnia a bien voulu nou~ 
preeiser (in lilt. 2j.03.1gf>8) que lc Terfu.in goffartii cLait synonymc d~ T. nlbitruis Tul., Cl lc 
Terft~ia diflmii Chat., cite egalcmcnt au Maroc parR. Maire & R. C. Werner (1. c.), S)'no­
nymc de T. bouditri. 

11 La mention de Chat in (18g2: So, infra) scion laquclle il s'agit, d'aprts scs collccteurs 
d'une es1~ce automnale "sc recoltant r n octobrc", contrnircmcnt aux Trrfc-.r. habitue!!, ne 
s'accurde pas avec nos informations. La recolte de M. Rcymond en avril 1952, ccllc antericurc 
du Dr. Foley en avril 191 3 prb de Figuig (cf. R. Maire, 1916), ctles rcmcigncmcnts que nous 
avom recueillis au Tafilalclt, etablisscnt que le T. niota ( ovalispora) est une plante normalc­
ment primaniere, lice aux pluics de ceuc saison. F.llc pcut toutcfois se conserver longtc:mps sur 
place a peu prts intactc, ce qui cxpliquc ou pcut cxpliqucr- certaines recoltcs plus tardives. 
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Tirmania piooyi (Maire) ~falen~on, comb. rwu.-Fig. 4· 

Terfu:ia pinoyi ~{aire, tgoG: 332 (basionyme). 

277 

~ous n'avons vu ceu c cspcce qu'une sculc fois, en avril 1939, vendue comme 
"Terfez blanc du Tafila lelt"' sur le marche de Ksar-es-Souk (Sud marocain) ou 
elle avait etc apportce des environs de Bou-Bernous, situc plus a l'Est. 

Tubercules subglobuleux ou ovalaires aue.ignant 8 em de diametre, charnus, 
glabres, blanchatres puis jaunissant ou nuances de fauve sale avec l'age ou par 
alteration, paraissant uniquement formes d'unc large chair caseeuse un peu rosee, 
homo~l:nc, marbrce de quelques veinulcs coneolores ascendantes et peu visiblcs. 

Pcndium mal dcfini , a peine diffcrencic, reduit a un fcutrage steri le de Ia pcri­
phcrie de Ia glcba. En coupe radia le il montre une mince zone prosenchymateuse 
pericline pcu tenace, LrOUCC s:a et Ia de grandes lacunes ellipsoides, egalement cou­
chces, qUJ represcntent autant de thcquc.:s steriles, ctirces et comprimces, vides ou 
presque vides, enrobees dans le tissu qui lcs enserre. ~fais, des que l'on s'ccarte si 
peu que ce soiL de Ia pcriphcrie, on les voit devenir plus obcses, se redresser, s'orienter 
dans differents sens, commencer a former de place en place des cbauches de spores, 
pendant que lc feutragc mycclien rclachc son ct reinte ct sc rcsoud en hyphes asco­
gl:nes rampantes et ramifices. On passe ainsi tres vitc a Ia gleba fonctionnelle, qui 
est une cnorme masse uniforme de thl:ques ct de fi laments enchevctrcs, au milieu de 
la9uelle il est difficilc de decouvrir unc organisation dcfinic. 

fh l:qucs piriformcs a brcf pcdonculc: go-too X 50p, octosporcs, a membrane 
bkuissant par l'iode (Meb:er), surtout quand clles sont fletrics. Spores sphcriqucs: 
15 tgu dmm., ou bril:vemclll cllipsoides: 23,5 X 18Jt, renfermant un ou plusteurs 
globules olcagineux hyalins puis jaune pa le; membrane un peu epaissie, paraissanl 
fincmcnt chagrincc-rcticulce. 

0 

- c 
Fig. 4· Tirmania pinoyi (Maire) Mal~n. - A. Th~ues ( X 650).- B. Spores figurecs en 

coupe optique pour montrcr l'omcmcntation intrategumcntairc ( x 1250). - C. Detail tr~ 
grossi d'unc portion de l'cnvcloppe sporalc : 1, fcuillct perisporiquc - 2, coquc intcrperispori­
quc - 3· membranulc plissec formant l'omcmcntation - 4. episporc. 
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En rcalitc, le contour spor-.U est parfaitcment lisse et, malgrc des apparenees qui 
laisseraient croire a premil:re vue a une ornementation superficielle, leur ruguJositc 
est intratcgumentaire et Je demeure jusqu'a Ia fin. A l'origine, Ia jcune pcrispore 
n'est en effet qu' une coque hyaline et homogcne mais, bientot, une sorte de mem­
branule concentrique, fripee, commc trop grande pour Ia spore, se differencic dans 
son ipaisstur, sous le fcuillet pcrisporique exteme, ct none un moment comme sus­
pendue au-dcs..~us de l'cpispore, sur laquelle ellc finit par s'appl iquer et s' indurer 
en dessinant les plis enchevetres de l'ornemcntation. Celle-ci est done et demeure 
inume, et le feuillet pcrisporique conserve longtcmps a Ia spore sa silhouette circu­
laire et (jsse. C'est seulement chez les clements ages qu'il s'a(faisse a son tour sur 
les rugosites intcrieurcs, en provoquant in ext remjs une irrcgula ritc anifieielle de 
senescence qui n'a rien de commun avec les verrucs, les spinulcs ou les r6lcaux des 
spores de Terfe,Oa. 

Pas sa chair homogcne et scs spores en partie ellipsoidcs et lisscs, comme nous 
venons de le montrer, cette cspcce rcpond beaucoup mieux aux caractc':ristiques des 
Tinnanio. qu'a celles des Terfe~ia, et e'est polll·quoi nous en faisons un Tinnania 
pinoyi. D'autant qu'elle partage avec le Timrania niveo (- T. ajricmra, - T. ouali­
spora}, type du genre, Ia partieularitc de posseder des thcqucs a membrane amyloide, 
en meme temps qu'un peridium fruste, bcaucoup plus clcmentaire que celui des 
Terfe,Oa authentiqucs. 
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DIE AR TEN UM RHODOPHYLLUS DYSTHALES 

(PECK) ROMAGN. 

M. MosER 

Institut fiir Mikrobiowgie, lrmsbruck, (Jstemich 

(Mit drci Abbildungen) 

Vcrschiedenc Arlen, die in der Litcratur mit upumw bobingtonii in Bc­
zichung gcbracht worden sind, wcrdcn bier aufl neue gcprUfi. 

Dennis, Orton & Hora (196o) habcn zu Leptonia babingtonii (Biox. apud Berk. & 
Br.) P. D. Orton folgende Arten a l.s Synonyme gestellt: Entoloma dysthales (Peck) 
Sacc., .Nolanea Jumosella (Wint.) Sacc. und /nocybe buckTUJllii Massce. 

Zu Leptonia stn'gosissima (Rea) P. D. Orton stellcn sie Rhodophyllus babingtonii 
(llerk. & Br.) Que!. sensu Quelet und KUhner & Romagnesi. 

Da jedoch versch.icdcnc meincr Aufsammlungen sowie Typcnuntersuchungen zu 
dicscr Auffassung im Widcrspruch stehcn, mikhtc ich im folgcndcn diesc Frage 
cingehcndcr bclcuchtcn. Es handclt sich urn folgcndc Artcn, dercn ldcntitat bzw. 
Sclbstl!.ndigkeit zur Diskussion steht:-

Agaricus (Nolanea) bahingtonii Blox. apud. Berk. & Br., 1854 (=A . No!. Bloxami Berk.). 
A. (.Nolanea) fulvostrigosus Berk. & Br., 1878. 
A. 4l_sthales Peck, 188o. 
A.-(.Nolanea) fumosellus Winter, 1884 (= A. Jumosu.s Rabenh., Handb. 504). 
Inocybe bucknallii ~assee, 1905 . 
.Nolanea slrigosissima Rca, '905· 
.Nolanea hirta Vel., 1929. 
Nolanea setulosa Vel. , '939· 

Dazu kommt noch die Frage der vcrschicdencn Interpretation dicscr Arten durch 
neucrc Autorcn. 

Im folgendcn scien die wesentJichen ~ferk:male aus den Originaldiagnosen heraus· 
gehobcn:-

b a b i 11 g to n i i: Hut kcgcl ig-glockig, bis 12 mm, grau, seidig, mit dunkel­
brauncn FaserbUschcln, Lamcllen bauchig, cntfernt, grau. Sticl zylindrisch, 
rOhrig, mit dunkelbraunen, fast striegeligen Haaren. 

buck n all i i : Hut glockig-konvex, 12- 16 mm, braunlich, faserig, mit einigcn 
SchUppchen. Lamcllcn dick und zicmlich cntfcrnt, rostbraun, Schncidc fein Oockig, 
Stiel schlank, faserig, braunlich, 2,5-4 em. Sporen 15-17/8-g p.m, Basidien groG, 
70 8oj 16 18 pm. Auf Erde unter Ccbiisch. 

281 
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d y s I hales: Hut 6- I2 mm, Ieicht kegelig, dann konvex bis ausgebreitet, Stumpf, 
gcricft, schmutzig braun, klciig oder schuppig. l.amcllcn brcit, Ieicht cntfernt, 
bauchig, braun, graubraun, Stiel bis 5 em x 2 mm, filzig, schuppig, braunlich. 
Sporen I5-17 X 7~ ttm. Auf feuchter Erde in Wllldcrn. 

f u I v o - s t rig o s u s: Hut kegclig, bis 18 mm, grau, Ieicht runzelig. Sue! bis 
5 em x 2,5 mm, klciig-schuppig, Basis rotlich stricgclhaarig. Lamcllcn grau, angc­
hcftet. Sporcn 12- 13 x 7 9 ttm. Auf Erdc in Waldcrn. 

fum o sel l us: Hut I2-I3 X 6-7 mm, fast durchschcincnd gericft , rauchgrau mit 
rotlichem Ton, biswcilcn wcil3-flockig. Sticl 6 und mehr em x ka um 1 mm, zart 
faserig gcstrcift, dem Hut glcichfarbig, am Crunde wci130ockig, steif, knorpclig. 
Lamellcn bis 5 mm brcit, fast drcicckig, sehr gcdrangt, erst grau, dann rotbraun, 
mit zart gekcrbtcr, schwar.dichcr Schneidc. An schattigcn Stellen, unter Ccstdi.uch, 
auf trockcnem, schlammigcm Boden am Randc von SUmpfcn und Tcichcn. 

hi r t a: Hut 5-10 mm, Stumpf kcgclig, hautig, mit durchschcincndcn Lamcllcn, 
grau, Scheitcl schwarz, abstchcnd haarig. Stiel 1 mm dick, bla13, flaumig, Basis 
lang-haarig. Sporcn 12- 15 I'm lang. Auf trockcncn, stcppigcn Kalkb&len. 

s e I u I o sa: Hut 1 o 16 mm, stumpf kcgclig, dann konvcx, gebuckelt, dunkcl 
grau, Schci tcl schwii.rt.lich, ganzlich haarig. Sticl 2- 3 X Ianger als dcr Hut breit, 
blafi, durchscheinend, ganzlich kleiig-komig, oben dunkcl. Lamellcn cntfcrnt, 
dicklich, grau, oft anastomosiercnd. Sporen I5- 18ttm. In fcuchtem und schattigcm 
CebUsch. 

s trig o sis s i m u s: Hut 4- 8 X 3- 5 mm, kcgclig, rotlichbraun, dicht mit 
rotlichbraunen, stricgeligcn Haaren bcklcidet, Haare 450-600 X 15 20 flm lang, 
scptiert, Spitze stumpf. Stiel I,5 2,5 em x 1 mm, glcichfarbig, dicht mit ahnlichen 
Haaren bcklcidct. Lamellcn braun, dann grau, I mm breit. Sporcn 15- I 7 x 7-8 tJffi. 
Zystidcn an der Schncide spindelig odcr lanzcttlich, 6o 70 x 1o-12 ftm, Schcitcl 
spitz. An altern Kicfcrnholz. 

Die eingangs ziticn c; Synonymisicrung Ortons wurde durch einen Artikel von 
Dennis ( 1948) veranlal3t. Dennis hatte den Typus mit der Bcschriftung ,A. Babing­
tonii Blox. Ag. (Nolanea) Bloxami Rev. A. Dloxam Twycross rov. 21, t85t" unter­
sucht, dicscn abcr ga11z von ~(if ben zcrfrcsscn und von cincm dcmatiacccn-artigcn 
Pilz befallen gcfundcn. Dennis konntc daran kcinc Sporcn mchr findcn. Er unter­
suchte dann cine zweitc Kollektion (Collyweston-Kollektion), die bei Berkeley in 
Notices 903 erwllhnt ist und mit ,Ag. Babingtonii B., Kings Cliffe, Oct. 2, 186o" bc­
schriftet ist. Diese Kollektion weist Sporen von I 6-2o X 8-1 o ttm auf, sowie ziemlich 
kur.te, angcschwollcnc Haarc auf dcm Hut und Stief (einzclne Zcllcn bis 25 Jtm 
dick), am Sticl ctwas Ianger. Pearson nahm an, da13 diesc Kollcklion . fumosella 
(Winter) Sacc. ( = N. strigosissima Rca) entsprachc. 

Wllhrend cines Studienaufemhaltes in England hatte ich 1952 Celcgenhcit, den 



MoseR: Obu Rhodoph~Uus d~stlutks 

Typus von N. babingwnii ( 1851 ) nochmals gcnaucr zu prilfcn und nach sorgfaltigcr 
Suchc war cs mir gelungcn, an dicscr Kollektion doch noch Sporen zu findcn, 
cbcnso auch Haarc, die cindcutig braun gefarbt sind und gcnau der Diagnose von 
lkrkclcy entsprcchcn. Daraus geht nun cindcutig hervor, daf3 die bciden erwahnten 
Kollcktioncn von 1851 und 186o nicht die seliJc Pilzart reprascnticrcn. Wiihrcnd 
die erste ( 1851 ) also als N. babingtonii betrachtct werden muG, cine Art die durch 
braunc Haarc und klcinerc Sporcn (g-12 X 6-7 ttm) gekcnm:cichnct ist, stellt die 
Kollektion von 186o mit grof3en Sporen ( 16-20 X 8- 10 /Lm) und anschcincnd 
farbloscn Haarcn wohl sichcr .N. dystha/es dar. 

Im Herbst 1965 konntc ich obcrhalb des Ka pfcnsces bci ~fcls in dcr Schweiz 
eincn Pilz aus dcr Cruppc linden, dcr braunc Haarc und klcincre Sporcn aufwics 
und mcincs Erachtcns gut mit dcm T ypus von .N. babingwnii Ubcrcinstimmt, auch 
wenn die Sporcnmaf3c jcne dcr wcnigcn Sporcn des Typus Ieicht Uberschrciten. 
I ch gcbc dahcr im folgcndcn cine neue Besch rei bung dcr Art:-

JutOUOPHYLLUS BABINCTONII (Blox. apud Berk. & Br.) Que!. 

Hut Aach gewolbt, 5- 6 mm breit, bis 2/3 des Radius durchscheinend gerieft, 
Schcitcl und Ricfungcn schwarzgrau, sonst ctwas hcller grau, zicmlich dicht von hell 
braunlichcn H aarcn Ubcrklcidct und dadurch fascrig-haarig. 

Lamcllcn entfcmt, L = 10, I = 1 3, :l gcradc angewachsen, grau, Schneide 
ctwas dunkler grau, kaum 1 mm breit. 

Sticl 3 em lang, o, 7 mm dick, heUcr grau als der Hut, mit hell braunlichcn H aarcn 
ziemlich dicht bckleidct. 

~liKROSKOPISCIIE MERKMALE: Sporcn 1 0,5- 12,5(- 13,5) X 6-7(- 7,5) tJ.m, meist 
s- 7( 8) stumpfe Eckcn sichtbar (Fig. ld) . Basidicn 4-sporig, 38- 42 X IQ-11 /J.ffi· 
Ohnc Chcilozystidcn. Ilaa rc aut dcm 1-Iut in BUschcln, bis Ubcr 200 /Lm lang, 
mehrfach septicrt, nach obcn die CHeder immcr dicker wcrdend, basalc Clicder 
5- 6 flm , terminate g- 20 flm dick, Stumpf endigcnd (Fig. 3a., at) · Endglieder bis­
wcilen eiformig, ubrige ± zylindrisch, an den Septen cingeschnilrt. Haare vom 
Sticl dUnn. Die Haa rc des Hutes mit braun inkrusticrtcr Y[cmbran, jenc des Sticles 
cbcnfalls, jcdoch blasscr. 

STANDORT: Unter Farncn, Petasites u.a. Pflanzen auf fcuchtcm, nassem Boden, 
Koll. 66/304, oberhalb des Kapfensees obcr Mels , Schweiz, 6. to. 1966. 

ANMERKUNO: Mcines Wisscns ist diesc Art scit Bloxam nicht wicdcr gcfundcn 
worden. Die Beschreibung bci Rea ist wohl aus Berkeley & Broome Ubemommen. 

Dieser kJeinsporigen, braunhaarigcn Art stchcn nun die cingangs angeBlhrten 
Litcraturarten gegenUber. Von diesen wird X. strigosissimus ebcnfaJls als braunhaarig 
aber grof3sporig, .N. fu/lJ()strigosus mit rotlich stricgclhaarigcr Basis, die anderen ± 
grof3sporig und wcif3haarig oder ohnc Angabe der Haarfarbc angcBihrt . 

RuoooPHYLLus ovSTHALES (Peck) Romagn. 

Die erste und meincs Wissens auch einzige ausfuhrliche Bcschrcibung unter dem 
~amen , 1-lptonia dysthales (Peck) Atk." findet sich in einer Arbcit von Humblot 
( 1926: 78 8o, Taf. 5 Fig. 2) . Dicsc Bcschrcibung und Abbi ldung st immen gut mit 
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Fig. 1. Sporen von : a. Rhodophyllus sp. 66/257· - b. R. dysthalts 66/24. - c. R. dysthalts 
5 •/ •Gg. - d. R. babingtonii 66/304. 

Fig. 2. Zystiden von: a. R. dysthalts 5• / t6g. - b. R. dystha/u 66/24. -c. R. spec. 66/257· 
Fig. 3· a., a1. Haarc dcr Hutobcrflachc von R. babingtonii 66/304. - b. Haarc dcr Hutobcr­

flachc von R. dysthalu 66/24. - c1. Haare dcr Hutobcrflachc von R. spec. 66/257· - c1. 

Haare der SticloberfHichc von Rhodophyllus spec. 66/257· 
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jcncn der amerikanischen Autoren (Peck, Kauffman (Ag. Mich. 58o), Murrill] 
i.ibcrcin und R. dyslha/es scheint auch in Europa die haufigste Art der Gruppe zu 
sein. Ich gebe im folgenden cine Beschreibung nach mejnen Funden: 

H ut 2-6~-7) mm brcil, 2-5 mm hoch , glockig, glockig gewolbt, kegelig-~lockig, 
Oft auch SpitZ, hygrophan, dunkeJ graubraun bis scl1war.:, rucht wollig-faseng filzig 
von wciBlichcn Haaren i.iberkleidet, trocken heller graubraun, feldmausgrau, 
sepiabraun, manchmal feucht gerieft, mcist jedoch feucht nur schwach oder nicht 
durchschcincnd gericft. 

Lamellen dicklich, fast entfernt bis ausgesprochen entfcrnt, L - 1o-14, I = 1- 3, 
abgerundet, geradc oder auch Ieicht bo~g herablaufend angewachsen, 0,5-1 (-1 ,~) 
mm breit, graubraun, dem Hut ± gle•chfarbig, lilter mehr grau und durch d•e 
Sporcn dann etwas rosa bestaubt, Schneidc ± gleich.farbig. 

Sticl dcm Hut glcichfarbig und fascrig bis weiszhaarig wollig wie rue Hutobcr­
Aache, 1 3 em lang, o.s-o,7 mm dick, zylindrisch, gerade oder verbo~en. Fleisch 
graubraun. Geruch unbedeutend oder fast etwas biUtenartig (nach PrunelbiUten). 

MIKROSKOPISCHe MeRKMALe: Sporcn 1!')-18-20 x 7-9 ftm, unregelmallig 
stumpf h& kerig-eckig, mit 1-3 Oltropfen (Fig. 1 b, c), Basidien 4o-45(-5ol x 
11 - 12,5( 14) f'm, Stcrigmen kurz. Cheilozystiden AaschenfOrmig, 5o-65(-8o X 
15-22(-30) I'm oder blasenfOrmig oder zylindrisch (und dann meist kUrzer) Fig. 
2a, b). Haarc der Hutoberflache 12- 18(-20) I'm ruck, septiert, frisch hyalin, im 
Exsiccat etwas blaB gclbbrliunlich werdcnd, z.T. liegend, Abschnitte ~o-80 I'm 
lang, andere mit verjilngten Endgliedern (bis ca. 8 I'm dick) und mit b1s 150 I'm 
Iangen Abschnittcn . .Huthaut aus radilir angeordnetcn Hyphen von 1o-12 f'm. 
Dicke, Pigment braun, die H yphen inkrustierend. 

STA..'IDORT: meist auf nacktem Boden unter Erlen, Buchen, an \'\l'cgb&chungen 
an fcuchtercn Standorten. Kol l. 51 / •6g, Tssanger. Hall tal, Tirol, 66/24, Ellbachtal, 
Tirol. 

ANMERKUNC: Wohl als sichcr identisch mit R. dystlwles milsscn lnocybe bucknallit 
'Massee und Nolanea nodospora Atk. angcsehen wcrdcn. Sehr wahrschcinlich ist auch 
Nol4nea selulosa Vel. synonym. 

Die von Romagnesi beschriebcnc var. homomorphus von. Rhodophyllus Jumosellus 
(Wint. ) J. E. Lange di.irftc nach dem unten gesagtcn wohl auch ehcr in rue Ver­
wandtschaft von R. dysthales gehorcn. 

RIIOOOPHYLLUS FUMOSELLUS (Wint. ) j. E. Lange 

l,;ntcr diescm Narnen findet sich in dcr ncuercn Literatur nur die Beschrcibung 
von J. E. Lange, wcnn man von jcncr bci Pilat absicht, die sich sicher auf R. strigo­
sissimus bezicht. Bci dcm Pilz Langcs Billt die Entschcidung schwer, ob es sich urn 
cine sclbstandige Art handclt odcr ob sic zu R. d;•slhales gehOrt. Langes Pilz schemt 
insgcsamt mchr ins Braune gchcnde Farbtonc aufzuwciscn. Dies besagt abcr nicht 
sehr vie!, da man nicht weill bci wclchem Feuchtigkeitszustand des Bodcns, der 
Lull, dcr Fruchtkorper etc. die Bcschrcibung abgcfallt und das Bild gcmalt wurdc. 

Andcrcrscits schcint es mir mehr und mchr sichcr, daB Langes Pilz nicht jencm 
von Winter entsprcchcn kann. Es sind vor allcm zwci Merkmale, rue mir dafllr 
ausschlaggebend crschcincn. Winter ( 1883: 853) schreibt: ,. . . La mellen ge-
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schweifthcrablaufend, locker angewachscn, b is 5 m m brei t, fast drcieckig, 
s e h r g cdr ii. n g t, ... mit zart gekerbter, s c h w ii. r z I i c h c r Schncide." 
Leider sagt Winter n.ichts Ubcr die Sporcn aus und der Typus scheint n.icht zu 
existiercn. Die sehr brciten und geddlngt stehcndcn Lamellcn und die sehwii.r'!.liehc 
Schncide sind Mcrkmalc, die sonst bci kcincr Art diescr Gruppc zu bcobachtcn sind, 
die so bezcichnend sind, dafi ieh sic n.ieh t als geringe Abweiehungcn bctraehten 
kann, wic dies Lange tut. 

Ich bin also nunmchr der \lfeinung, dafi R. fumosellus im Sinne Langes mit R. 
dysthales identisch scin konntc. Auch cine Synonymic mit R. strigosissimus, wic Horak 
( tg68: 500) meint, ist nicht ausgeschlossen. Hingegen ist wohl A. (Nolanta) fumo ­
sellus Winter einc davon sichcr verschiedenc, dCr'I.Cit vcrschollene Art. 

RHODOPHVLLUS STRIOOSISSI~1US (Rca) Horak 

Diese Art ist, ahnlich wie R. babingtonii, durch schon im frischen Zustand braune 
H aarc, zuglcich abcr durch groficrc Sporcn gut fcstgclcgt. Von ncucrcn Bcschrci­
bungen bezieht sich eindeutig die von Pilat ( 1953: 58) unter dern Namen .,Po!L{aro­
myces funwsellus (Wint.) n.c." gegcbcne auf dicsc Art. 

Der R casche Typus ebenso wie die Kollektion von Pi lat wuchsen auf moderigern 
Holz (vcrmutlich Pinus silvestris?) Nach Pilat und Horak ( tg68: 500) seien hier die 
mikroskopischen :vrerkmale herausgehoben :-

Sporen 14-19 X IJ-9 ,urn, Chcilozyst idcn zylindrisch-spindclig 6o- 150 X 1o-22 ,urn 
oder birnlormig, 45- 55 X 20- 30 f'm, H aarc am Hut 3oo-7oo ~'m lang, basal 4,5- 15 
f'm dick, in ein brennhaarformiges Endc auslaufend. Haare des Stieies bis 700 f'm 
lang, basal his 15, an der Spitze 4,5- 6 f'm dick, purpur- bis rost-braun (Abbildungen 
siehe bei Pilar und Horak). 

Bcmcrkenswcrt ist auch die Angabe, dafi der Sticl clastisch, fest und nicht gc­
brechlieh ist, cin wcitcrcs Merkmal, das die Art von den anderen Venretern der 
Gruppc un terscheidet. 

RHODOPHYLLUS sp. 

(odcr Varictii.t von R. dysthales?) 

Nolanea hirta Vel. ( 1929: 28) ?? 
'olanea d)'Sthales sensu Nathorst-Windahl ( 1945: 142). 

Hier m& hte ich noch auf cine gegenwartig nicht genilgend gcklarte Form hin­
weisen. Bci der Aufsarnmlung im Feld (wobci mchrere Dutzcnd Fruchlkorpcr 
gesarnmclt wurden), wurde die Art fur R. dysthales gehalten und daher keine weiteren 
Notizcn gemacht. Bei dcr mikroskopischen Prilfung crwicscn sich die Sporcn jcdoch 
erheblich und konstant kleiner. Ein Versuch, die Art im darauffolgendcn Jahr am 
selbcn Standort nochmals zu findcn, schlug fehl. Sic ist makroskopisch in Farbc und 
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Form und hinsichtlich des weiBlichen HaarbesaLZes von Hut und Sticl dem R. dysthalM 
schr iihnlich. F.s scien im folgcndcn dahcrnurdic mikroskopischcn Oatcngcgcbcn :-

Sporcn 10,5-13(- 14) x (6,s-)7-8/lm. (Fig. ta) . Basidicn4-sporig,4o-45 x 12ftm 
Cheilozystiden blascnformi~ bis brcit spindelrg, dazwischen keulige Elemente, 
45 65 X (10 )14- 30 ftm ( F•~· 2c). Lamellentrama dickhyphig, Hyphen 14- 18/tm, 
von braunem Pigment inkrusuert. Haa rc der Hutoberflachc ausB!lschcln von 1 o-18l'm 
dickcn Hyphen bcstchcnd, rclativ kun:gliedrig, frisch hyalin, am Exsiccat in KOH 
blaB brliunlich (Fig. 3c1) . Hyphen der Huthaut braun inkrusliert. Haare der 
Slieloberfllichedtinner (7- 9 /lm) und langgliedriger (Abschnitte bisweilen tiber 100 
11m lang), Basalglieder dicker bis 141Lm und mehr (Fig. 3c1) , in KOH blaB braunlich, 
frisch hyalin. 

STANDORT: Unter lllnus auf Erdc, zahlreich, oberhalb Coltschach, Sattnitz, 
Klimten Kol l. 66/25 7, 26.g. 1g66. 

ZiemJich sicher gehoren hierher auch die beiden von • athorst-Windahl ( 1945: 
142) unter dem Namen N. dysthale.s (Peck) Atk. zitierten Fundc mit Sporen von 
12- 15 X 6,5- 7,5 und 11 - 12 X 5,5-6,5 pm. Hingegcn konnte die don auch zitiertc 
Aufsammlung von H. Svensson aus dem Cebiet von Karlstad mit Sporcn von 
9-10 x 6-7 p m eventuell zu R. bahingwnii gchorcn. Leider ist ilber die Flirbung 
odcr Pigmcnticrung dcr Haarc sowic tiber Zystidcnverhliltnisse nichts angcgcben. 

Es erscheint nicht ganz ausgcsehlossen, daB cs sieh dabci urn N. hirta Vel. handeln 
konnte, fllr die Velenovsky Sporcn von 12- 151'm Lange angibt. Was dabci ctwas 
stort, sind die Standonsangabcn. 

NOLANF.A FULVO-STRIGOSA (Bcrk. & Br.) Sace. 

Dicse Art d!lrftc den obcn besprochenen Arten zwar nahe stehen, jcdoch nicht 
in dercn allcrnachstc Verwandtschaft gchoren. 

Dennis, Orton & Hora ( 1960 : 104) stellcn dazu als Synonyme: R. dysthale.s (Peck) 
R omagn. sensu Favre ( 1948) und R. araneosus (Que I. ) Qucl. sensu KUhner & 
Romagnesi ( 19S3). Dicsc Synonymic scheint uns eincr nochmaligen gcnaucren 
Oberprufung zu bedlirfcn und ich bcab ichtigc, auf dicse Art in eincm spateren 
Arlikcl cingehcnder zur!lckzukommen. 

Zusammcnfasscnd ergibt sich also folgcndcs Bi ld :-

A. Haare im frischen Zu.uand braun : 
1. Sporen g- t t ( - 13,5) X 6 7 p.m . . . . . . . . . . . . . . . . Rhodophyllus 

babing/Qnii (Blox. apud Berk. & Br.) Quel. (R. dyslhalu, Kollcktion 
Svensson; Nathorst-Windahl 1945 ?) 

2. Sporen 14- 19 x 8-g p.m . . . . . . . . . . . . . . . . . . . Rlwdophyllus 
slrigosissimus (Rca) Horak [Pou.zororr!JUS fu,wstllus (Wint.) Pilat, 
1953; Rhodophyllus babinglonii scruu Que!., Kilhn. & Romagn . ?? ; 
Rhodoph;·llru fumoullus ('"lint.) seruu J. E. Lange?) 



PER so o ,_ 1 A - Vol. 7, Pan 2, 1973 

B. Haare im frischen Zwtand hyalin, weil3. 
3· Sporcn 15-20 X 7-9 11m . • . . . • . . . . . . . . . . . • . Rlwdophyl/us 

dyslhoks {Peck) Romagn. [brocybe bucknollii M:wee; Noucorio 
selu/oso Vel. ; Naucoria nodospora Alk.; Rhodophyllusfumoullus (Wint.) 
sensu J. E. Lange?) 

4· Sporcn to,5- 13{-14) X {6,5-)7-8 J1ffi .....•.....• . Rhodophy/lus sp. 
{oder Varietal von dJSihalu?; Rhodophyllru dyslholu sensu Nathorst­
'"' indahl, 1945; Nauwria hirta Velenovsky ??) 

Ungckllirt: Agaricus (Nolanta) fumoul/us Winter. 
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SPORE ORNAMENTATION IN RAMARIA 

AS DEPICTED BY SCANNING ELECTRON MICROGRAPHS 1 

RONALD H. PETERSEN and RoNALD W. PEARMAr-t 

Deparlmenl of Botany, University of TenTI4Ssee, Knoxville, Tennessee 37916, U.S.A. 

(With Plates 24-26) 

Scanning electron micrographs of Rammia spores show three distinct 
ornamentation patterns: (1) spiny ornamentation ; (2) raised patches or 
warts; and (3) longitudinally or obliquely oricntCd ridges. These obsr.r­
vations fully support none of the provious taxonomic schemes at the 
subgeneric level, and some nomenclatural adjustments arc: recommended. 

A.ltJ1ough a number of papers have illuslratcd basidiospores wiili scanning electron 
micrographs, only one has shown a spore of Ranuzria (Perrcau & Hcim, 1g6g). 
Bigelow & Rowley ( 1968) and Grand & Moore ( 1970) offered photos of spores of 
Gomphusjloccosus, which recent authors have placed in ilie Gomphaceae wiili Ramaria, 
and Pegler & Young ( 1971 ) have shown spores of Gymnopilus and Hebeloma, which 
Petersen ( 1968) conjectured as perhaps related to the Gomphaccac. 

Corner (1970) described three subgenera within Ramaria. Subgenus &hinoramaria 
was based on spiny spore ornamentation, while subgenera Lentoramaria and Ramaria 
were characterized by a combination of habit, hyphal construction of ilic fruit 
body, and spore ornamentation. Aliliough for any student of tJte genus tJ1ese desig­
nations were obvious and clear, such groupings were really based on e.xperience, 
wiili ilie characters hardly definitive or empirically measurable. Similarly, Petersen 
(1967) suggested four subgeneric complexes, also based on character combinations, 
and that scheme was of dubious usefulness. In order to clarify some emerging 
concepts of subgcneric classification, spores of representative species of Ramaria were 
examined under the scanning electron microscope to corroborate data already 
gathered in observations with bright field and phase contrast microscopy with the 
aid of cotton blue staining (Petersen, 1967, 1971a, b, c). 

Spores for examination were obtained from spore prints from specimens in herb. 
TENN. Spore prints on glass or wax-impregna ted paper were found preferable to 
iliose on paper. Spores were lransfcrrcd directly to double-faced cellophane tape 
which had been mounted on standard 3/4 inch aluminum studs, and then coated 
with vaporized carbon and gold in vacuo using a Denton vacuum coater equipped 
wiili a random rotating head. The spores were viewed on an AMR model goo 

I This project was supported in part by 1'\ational Science Foundation grant GB 32 104, and 
represents contribution no. 396 from the Botanical Laboratory, University of Tcnncsscc. 
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scanning electron microscope and photographed with a Polaroid Land camera. 
Using these methods, three clearly discernable subgeneric groups may be identified 

on spore ornamentation characters as follows: 

COMPLEX 1.-R.amaria gram/is (Pk.) Comer was chosen to represent the echinulate­
spored group because spore ornamenta tion is gross in this species and good spore 
prints were readily avai lable. Line drawings of such spores (Coker, 1923; Corner, 
1950 under R. v ppelii (Uv.) Comer] had already shown the spiny ornamentation 
but subsequently Petersen (1967) illustrated spores stained in cotton blue, in which 
the ornamentational spines stained much more strongly than the intcrspine areas. 

Scanning electron micrographs of such spores (Pl. 24 Figs. t 3) completely 
corroborate the data gathered with cotton blue and bright field microscopy. ~ot 
only arc some spines longer than others, but some arc partially joined by low, raised 
isthmuses. The spines (Fig. 3) arc seen as extensions of the spore surface, rather than 
protmsions through an outer layer as suggested for C/avulinopsis llelvola (Pers. per Fr. ) 
Corner. The apiculus, marked in the figures, seems accompanied by a collar-l ike 
neck, but this feature is obscure, as it also is with the light microscope. Likewise 
the type ofapiculus as categorized by Pegler & Young ( 197 1) remains unknown. 

Although such spores arc obviously different from those described below, addi­
tional representatives of this group must be observed, especially those with smaller, 
more del icate spore ornamentation, for instance R. ocllraceo-vimrs (.Jungh.) Donk. 

CoMPLEX 2. A spore of Ramaria subbolrytis (Coker) Corner is illustrated (Pl. 25 
Figs. 4, 5) . Spore ornamentation consists of raised patches or warts on the spore 
surface, either discrete or somewhat meandering. In cotton blue, it is these raised 
patches which stain most strongly, as evidenced by compar ison of the photo with 
line drawings of stained spores with similar ornamenta tion! patterns (see Petersen, 
rg67, 1971a). Based on such comparisons, it would appear that high magnification 
(2500 x or higher) and cotton blue staining reveal all of the ornamentation seen 
under higher magnification by scanning electron microscope examination. 

Perrcau & Heim ( tg6g) illustrated a spore of R. strict~ (Pers. per Fr. ) Qucl. as 
seen through the SEM, and 'the ornamentational pattern was very similar to that 
of R. subbotr;·tis. This is supported by observations with the light microscope. Such 
similarities detract from definitive or diagnostic differences between Corner's 
1970) subgenera untoramaria and Ramaria, but a lso mitigate against resurrect ion 
of the name Clavariella Karsten, based on C. apiculata (Fr. ) Karsten ast ype, as suggCltt­
cd by Petersen (197tb). 

Only one confusing variation of this ornamentational pattern has been observed. 
Jn some species p.e. R. xanthospmna (Pk.) Corner] the raised pattern takes the form 
of irregular ridges often oriented longitudinally or obliquely on the spore. Such 
patterns superficially resemble the striate a ppearance described below. Care in 
observations, however, readily reveals the true ornamentation type. 

CoMPLEX 3.- As the type species of Ramaria, R. botr;•tis (Pers. per Fr. ) Bourd. 
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Pl. 26 (Figs. 6-8) was chosen as representative of the "striate spored" complex. 
Line drawings and dc.~criptions (Coker, 1923; Corner, 1950) had suggested such 
ornamentation, but later drawings (Petersen, 1967; Marr, 1968) showed the paltern 
more clearly under colton blue staining. All drawings, even with stain, had indicated 
that the stained areas (not nearly as cyanophilous as in the preceding complexes) 
were raised, perhaps as folds of a thin outer spore wall. V.'hen such drawings are 
compared with SE:\f image.~, however, it is clear that the areas which stain with 
colton blue arc not raised, but are the narrower, attenuate, sometimes reticulate 
sunken areas between the longitudinally or ohliqucly arranged raised striae. This is in 
contrast to the situation described in complex 2 above, where the raised ornamcn­
tational patches stain more strongly than the lower spore surfaces. Although addi­
tional spores must be examined, such a discrepancy indicates that a wider separation 
between complexes 2 and 3 may be warranted. In such nn event, complex 2 , hitherto 
grouped under subgcnus Ramoria by Corner ( 1970) , would require a new name. 
Thus far, the only name available is " Lacticolorcs :\farr" ( tg68), but this name has 
not been validly published. 

Figure 8 shows the abaxial spore surface in R. botrytis, on which the obliquely 
oriented ridges diverge downward ada.,dally. Such a divergent pauern is also observ­
able under the light microscope with colton blue stain. 

Such "ground truth" gained under the SEY£ thus far substantially corroborates 
the observations already made with the light microscope. Several tentative conclu­
sions seem more evident: ( 1) subgenus &llinoramaria seems well founded, and with 
further investigations may require generic rank (in which case the unfortunate 
name P/zaeQclauulina Bri1'tkmann is available) ; (2) liulc distinction may be made 
between subgenus Lentoramaria and subgenus Ramaria sensu Corner, and further 
attempts to case the taxonomy of this interface must be made; and (3) separation 
of subgenus Ramaria sensu Petersen (striate-spored spccics) from ·• Lacticolores 
).'farr" nom. inval. seems obvious on spore ornamentation and staining palterns. 
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PLATE 24 

Figs. r- 3. Rama,.U, grandis (Pk. ) Corner, TENN 36164. figs. 1, 2 : X 5000; 3: X 10,000. 

P LATY. 25 

Figs. 4, 5· Ramaria subbolrylis (Coker) Comer, TE~ 31279. Fig. 4: X sooo; s: X 10,000. 

PLATE 26 

Figs. 6-8. Ramaria bolrylis (Pcrs. per Fr.) Bourd., TEN:-.! 31138. Figs. 6, 8: X sooo; 7: 
X 10,000. 
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In this paper the new species Myxorium crystollinum is described and its 
relationships with Tremtllo grillelii and Sebocino sph,oerosporo discussed. The 
two latter species are transferred to the genus JWyxorium W'allr. An account 
of a third British gathering of Trtmisrus htlvelloides is given, together with a 
detailed review of its world-wide distribution, since it is one of tbe species 

included in the European Mapping Scheme for fungi. 

A NEW SPECIES OF MYXARIUM \ VALLR. 

Myxarium crystallinum R eid, sp. nov.- Figs. ~. b 

Sporophora oculo nudo tenuia, caesio-cinerca ad instar Corticii, 4·5 em longa, 1.5 em lata ; 
oculo armato pustularum minimarum, turbinatarum gelatinosarum, nitentium, dense con­
fcrtarum cfformata. Pustulac 12<>-150 ,u altac, 10<>-?.00 ,u latac, ad Sttbstratum anguste affixae 
et in vivo diseretae, saccharo-crystallis similis; in sicco coaleseentes ct reticulum irregulare 
efl'ormantes. Hyphae indistinctae, angustae, gclatinisatae, fibulatae, muris tenuibus pracditac. 
Dikaryophyses non visae. Basidia myxarioidea, bispora. Probasidia ad 25 ,u longa, apice 
7-81' lata, et scpto basali fibulato provisa. Sporac ellipticae vel late cllipticae 6.<>-7·75 X 
4·2- 4·751' vel globosac vel subglobosac, 4· 75-5.2,u. On very rotten stump, possibly Alnu.r, Vann 
Lake, OckJey, Surrey, coli. Dr. Pc:tch (Tvrus). 

Fructifications appearing to the naked eye as a thin, resupinate, conicioid, blue­
grey film, covering an a rea 4·5 X 1.5 em, but under a lens this can be seen to 
consist of myriads of minute, densely crowded, gHstening, gelatinous, turbinate 
pustules, 12o-150 I' high and tOD-200 I' wide, each with a narrow point of attach­
ment. These pustules, which resemble tiny grains of sugar, remain discrete even 
when in close contact, at least until dried, whereupon they coalesce to form an 
irregular reticulum (sub lente). Each consists of an erect spreading fascicle of rather 
indistinct, thin-walled, narrow, gelatinized, clamp-bearing hyphae, with scattered 
basidia in the apical J?Ortion. Dikaryophyses not preserved. Basidia myxarioid, 2-
spored. The basidial irutials, up to 25 ,u Ion~, are a t first club-shaped, with a basal 
clamp-connexion; the enlarged apical poruon 7-8 I' wide, becomes divided into 
two by a longitudinal septum and is cut off from an enucleate ( ?) stalk-cell, 15-181' 
long and 1.2 p wide, wtthout clamp formation. Spores va1-ying in shape from ellip­
tical or broadly elliptical, 6.o-7. 75 X 4.2-4. 75 ,u, to more or less globose, 4· 75-5.2/'• 
with a small apiculus, and germinaung by repetition. 

HABITAT: on very rotten stum~;~, possibly Al11us, Vann Lake, Ockley, Surrey, 
coli. Dr. Petch, Oct. t972 (TYPE) . 
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Fig. 1. Sebacino sphonosporo. - a. Two mature basidia and two probasidia. - b. Dika-
ryophysis. - c. Spores (Galzin No. r6o6g, K). 

Fig. 2. Trmulw glacio/is Spores (Galzin No. r8518, K). 
Fig. 3· Styptllo minor. pores (Rogers No. 335, K). 
Fig. 4· Myxarium crystal/inurn. - a. Basidia and probasidia. - b. Spores (Type). 
Fig. 5· Trcmiscus htlvtlloides. - a. Spores. - b. Basidia, probasidia , and dikaryophyscs 

(Bircher Common, Aug.-Oct. 1971). (All approx. X 570). 
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There is possibly a n existing record of this fungus in the literaLUre from Denmark 
under the name Sebacina sphaerospora Bourd. & Galz. (Christiansen, 1959). 

Myxarium crystallinum belongs with a group of species which Donk ( 1966) included 
as "species incertae sed is" at the end of the genus Tremella Pers. ex St-Amans. These 
species were listed by Donk under " Microtremella" but he noted that this denom­
ina tion "must be seen as that of a term rather than a name: it makes it possible to 
designate a group of tremellaceous fungi of a certain panicular habit but no more; 
it docs not even imply that all its members a rc known to possess sphaero-pedun­
culate basidia." The species involved are T. albescens (Sacc. & 'Malbr. apud Sacc.) 
Sacc., T. coria ria Brcs. apud Strass., T. fusispora Bourd . & Galz., T . grilletii Bourd., 
T. rosea Hohn., Sebacina sphaerospora Bourd. & Galz., and T. translucens Gordon. Of 
these species T. coriaria was said to have spores "obovatis, saepe uno latere depressis, 
12- 15 X 8-10 #'' while those of T. fusispora were d escribed as " fusiform, 12-2 1 
x. 5 8 !'", those of T. rosea as "ovata vel subsphaeroidea, 8-g # crassa" and those 

of T. translucuJS as "ellipsoideis, basi obl ique apiculatis, 7. 1- 11.8 X 3.7-6.2 Jl, 
plerumque 9 X 5 #·" From these data it is clear that these species may be readily 
d istinguished from M. cr;•stallinum in having larger and often differenLiy shaped 
spores. TI1e original material of T. albescens lacked spores. This leaves T . grilletii and 
S. sphaerospora for more detailed consideration since they would seem to be most 
closely related to M . crystal/inum. 

From the original d iagnosis of T. grilletii it is clear that Ll1crc is liule to separate 
it macroscopically from M. crystallinum, but the spores were said to be "oblongues 
un peu courbes, obtuses ct arrondies a l'extremite, obliquement apiculees a Ia base, 
qui est un peu moins large ... Leur longueur est de omm, oo8 a 10 sur omm, 003 a 
5 de largeur." This was later modified by Bourdot & Galzin (1928) to read "spores 
oblongues subcylindriques un peu deprimees ou arquees, 6 - 10 X 3- 5#·" Indeed 
in his original article BoUJ·dot figured the spores as subcylindric or elliptic varying 
to allantoid. It is now customary ro regard T . glacialis Bourd. & Galz. and T . 
minutissima Hohn. as synonyms of T. grilletii, and I have been able to examine an 
amhentic collection of the former in K (Champignons de !'Aveyron, on Populus, 
Bordeaux, leg. Galzin No. 18518, Oct. 1915). This consists of minute, crowded, 
gelatinous sugar-like pustules exactly as in M. crystallinum but with elliptical to 
broadly elliptical spores, 5· 75-7·5 X (2.2-) 3·<>-3· 75 Jl (Fig. 2). This compares 
with Rourdot & Galzin's observations in which the spores were originally described 
as "oblongae, base acutae, saepe lareraliter subdepressae, 5-8 x 3-5 #·" Later 
they added that the spores were "souvent un peu dcprimces latC.ralement" and they 
figured them with much the same shape as those of T. grilletii. O n available 
evidence it therefore seems jusLifiable to relegate T. glacialis to synonymy under 
T. grilletii. However, the spores are smaller and proportionally more elongate than 
those of M. crystallinum. 

The second species, S. sphoerospora, was originally described by Bourdot & Calzin 
( 1924) as " indeterminata, ceraeeo-gelarinosa, granuloso-tuberculosa, subplicata, 
opalco-fuscesccns, denum mucosa, sicco evanescens v. rufesccns, haud nitens." There 
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is no suggestion that the fructification originates as tiny, discrete pustules and this 
is one of the reasons which no doubt led Rourdot & Calzin to describe the species 
in Sebacina. Indeed in an authentic collection in K (Champignons de !'Aveyron, 
Bourdot No. 14094, on Alnus, Lubous, leg. Galzin No. 16o6g, Sept. 1914) the fruc­
tification consists of a thin, continuous, smooth, gelatinous film, up to 18o 11 thick. In 
section this can be seen to comprise a narrow basal layer of indistinct, horizontal, 
thin-walled, clamp-bearing hyphae, from which other hyphae curve upward to 
form the bulk of the tissue. it should be noted in contrast that Wells (1961) who had 
also studied two authentic specimens of this species found that these and other 
collections so named in the Mycological Herbarium at the State University of 
Iowa "all show a tuberculatc structure in cross section, at least in certain portions 
of the fructifications. There is present in each specimen a basal layer .... " Jt is not 
altoget.her clear from this whether the tuberculate structure referred to was merely 
a surface irregularicy or whether a tubercular or pustular origin was to be inferred 
the mention of a basal layer of horizontal hyphae is evidence against the Iauer 
possibility. To return to the Bourdot collection inK (sec Fig. 1a c), this was found 
to have branched dikaryophyses and 4-spored, myxarioid basidia; the pro basidia 
measured 1 7--20 p., and although no basal clamp-connexions were seen they were 
presumably present since clamps were demonstrated on the vegetative hyphae. The 
apical region of the mature basidium measured 8.o-10.2 X 5.o-6.5p. and the 
enucleate (?) stalk cell about 12.75/'· Spores were abundant, 3·5-4·75 fl and were 
almost uniformly globose, many having germinated by repetition (Bourdot & 
Galzin gave the spore size as 4-6 X 3·5-5·5 11). From this it would seem that S. 
sphQ4rospora diflcrs from M. crystallinum in forming a continuous gelatinous film with 
a distinct, if narrow, basal layer, and also in having 4 spored basidia and small 
spherical spores. 

A complication in regard to the interpretation of S. sphaerospora is that Wells 
gave it as his opinion that this species merely represented the nearly confluent phase 
of Stypella minor Moll. sensu ~fartin and in this he was followed by Donk (I.e. ) who 
argued that ~fartin's ( 1934) interpretation of S. mi11or wru. unlikely to have been 
that of the original author. An Iowa collection in K of S. minor (on aspen bark, 
Turkey Creek, Johnson Co., coli. D. P. Rogers, ~o. 335, 28 Oct. 1933) which 
clearly consisted of minute, discrete pustules when fresh, bears abundant spores 
of somewhat variable shape ranging from elliptical, broadly elliptical or ovate, 
4.5-6.2 X 2. 75-3·5 ~t, to occasionally globose 3-4 p. (Fig. 3). The evidence from 
this collection of a large preponderance of elliptical spores, together with Martin's 
illustration of similarly shaped spores from material he referred to S. minor suggests 
that S. minor sensu Martin might well be more appropriately listed in synonymy 
under T. grilletii than under Sebacina sphaerospora. In contr'dSt T. ganglifonnis Linder, 
commonly regarded as based on Stypella minor sensu \[arlin, although having a 
pustular origin, was said to produce spores which were ''subglobose to ovoid and 
obliquely apiculate 4-5 X 5.5-6 It·" Unfortunately no material of this species 
was available for study and until the spore shape is checked one cannot feel alto-
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gether confident in placing it in synonymy a long with S. minor sensu ·:-vfart.in under 
T. grillelii or on account of its pustular origin with Sebacina sphaerospora. 

From the foregoing study of T. grillelii and S. sphaerospora it is clearly inappro­
priate to retain them in the genus Tremella on account of thei r having myxarioid 
basidia a feature not shown by members of the genus Tremella sensu stricto. They 
arc in my opinion better assigned to the genus Myxarium Wallr. and the transfers 
arc accordingly made as follows:-

Myxariwn gri.Uetii (Bourd.) Reid, comb. nov. (basionym: Trtmtlla grillelii 
Bourd. in Bull. Soc. bot. Fr. 32 : 284. 1885). 

Myxariwn sphaerospornm (Bourd. & Galz. ) R eid, comb. nov. (basionym : 
Sebacina sphaerospora Bourd. & Galz. i11 Bull. trimest. Soc. mycol. Fr. 39: 263. t924). 

AN ACCOUNT OF TREMISCUS HELVELLOIDES FROM SHROPSHIRE 

T REMISCUS IIELVELLOIOES (DC. ex Pers.) Oonk - f igs. 5a, b 

Trtmtlla htwtlwides DC., Fl. fran~,. Ed. 3, :z : 93· r8os (devalidatcd name) ; Tremtlla helud­
loidl.s DC. ex Pcrs. , Mycol. cur. 1: roo. r822.- Guepinia htwel/oideJ (DC. ex Pcrs.) Fr., Epicr. 
Syst. myeol. 566. r82!l. G;.,oeeplralus htlutlloidu (DC. e.'< Pcrs.) Kci.ssl. in J3eih. bot. Zbl. 31: 
461. '9 '4· - Phlogiolis helutlloidu (DC. ex Pcrs.) ~arlin in Am. J. Bot. 23 : 628. 1936. 
Trtmiseus htluelwidts (DC. ex Pers.) Donk in Taxon 7: r64 . rgs8. 

Trmulla rufa Jacq. , ~fisc. aunr. 1 : '43· 1778 (devalidatcd name) ; Tremtlla r~ifa jacq. u 
Pcrs., Myeol. cur. 1 : 103. 1822. - Guepinia rufa (Jacq. ex Pcrs.) Qucl., Ench. fung. 202. 
1886. Gyrouplro/u.s rufus (J acq. ex Pcrs. ) Drcf. , Untcrs. Gcsammtgcb. :\{ykol. 7 : 13 1. 1888. 

Gyroetpholu.s juraltn.si.s Pers. in Mem. oc. linn. Paris 3 : 77· r825. 

Fruitbodies caespitosc in a cluster of about 12 sporophorcs, each 3 8 em high, 
basically erect, supitatc, spathulate, with a Oattcned pileate margin, the sides of the 
stalk enrolled to gwc a pscudoinfunclibuliiorm structure slit down one side almost to 
the base and somewhat resembling the apothccia of Olidea spp. The fructifications 
arc reddish-fawn, of fi rm gelatinous texture with creamy-butT outer surface. The 
Ocsh is creamy-butT, translucent, up to 3 mm thick, and consists of narrow, branched, 
clamp-bearing hyphae, up to 2.5 Jl wide, lacking well-defined walls and lying 
more or less parallel in a gelat inous matrix. There is no dis tinctly difTerentiatcd 
cuticle on the upper (inner) side. Hymcnium, up to roo I' thick, is infe rior and 
consL~LS of a dense mass of dikaryophyses and scattered basidia. Dikaryophyses t .5- 2.0 I' 
wide, originate from a clamp-bcarrng septum, and arc mostly simple, although some­
times branched toward the apex. Bastdia myxarioid, originating as elongate-clavate 
structures, 36-40 I' long, 4·5- 7·2 p. wide at the apex, but ta pering to a long narrow 
base only 1 . 75- 2.0 I' wide, a nd terminating a t a clamp-bearing septum. Eventually 
the apical portion swells and becomes more or less globular or ovate and is cut off 
from an elongate, .enucleate (?) sta lk cell, 22-25 p. in length. The swollen apical 
portion, which lacks a clamp-conncxion, measures 11.2-13.0 X 7.2-8.0 p., and soon 
becomes divided by a longitudina l septum, each half then gives rise to an elongated 
sterigma. The basidia arc mostly 2 spored but a very occasional 3-spored basidium 
was seen. Spores 8. 75 1 1.2 x (4-)4. 7~-5.0 I'• varying from elliptical or elongate­
elliptical, to slightly allan toid. Genmnation not observed. 

HABITAT: Growing in a line 4 feet long on sawdust, Bircher Common, H ereford­
sh ire, coli. E. Blackwell, Aug.- O ct. 1972. 
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The occurrence of this fungus in the West of England is remarkable since it is 
typically a mounta in species of coniferous forests. There arc two previous records 
from the British Isles; the fi rst, by Cooke (1891 ) but without locality, and the 
second by Crossland ( 1914) from Sandsend, Yorkshire, but unfortunately no spec­
imens appear to have been kept. 

Jn Europe it is known from the Pyrenees in the West: SPAll': Prades, Castellfullit 
(~1airc, 1935) ; Salardu (Singer, 1947) ; without locality (Bcrtaux, 1964) and 
FRANCE: Haute Garonne: Joucou (Boidin, 1957b). Romagnesi (1967) also observed 
that it is " pas rare en be et en autornne dans !'humus ou les mousses des pftturages 
humides et des bois de coniferes, mais presque uniquement en montagne, ou du 
moins dans !'est de Ia France"- thcrc arc records as follows, -r..fosclle: Mctz (Anon., 
1965a). Vosges: St. Die (Anon., 1966). Jura: (Quelet, 1872). Saone-ct-Loi re: 
Chateau d 'Arlay (Bigcard & Jacquin, 1898), de Changey pres Saizy (Gillot & 
Lucand, 1891). Ain: Outriaz (Maublanc, 1949).lserc: Grande Chartreuse (Tulasnc, 
1872, ).i(aublanc, 1949). Loire: (J immy-Sibcrt, 1971 ). Lyon Region: (Maublanc, 
1924; Anon., 1965b). H aute Savoie: (Boidin, 1957a). Savoie: Aix les Bains (~a­
lcn~on, 1959 ; M aublanc, 1938). Haute Alpes: Brianr;on (Remy, 1965). In addition 
there arc collections inK from Jura: Desmazi eres- Plantes Cryptogamcs de France, 
Series II, 1853- 186o, No. 661. lscre: St. Pierre de Chartreuse, coli. N.Y. Sandwith, 
6 Oct. 1949 ; Dauphine :\'its. Lyon Foray, col i. A. A. Pearson, Sept. 1947. Alpes 
Maritimes: coli.] . B. Barla, 1889 (Roumcgucrc, Fungi Selccti Exsiccati, No. 5333). 
S\'\11-r-LERLAND: where it is said to be very common ( euhoff, 1938), (Secretan, 1833; 
Trog, 1844; Anon. , 1936; Favre, 1960; Oefelein, 1969). There arc specimens in K 
from Ncucl•atcl, propc Coridlcs, coli. Dr. Morthicr, Oct. 1873; Ncuchatel, coli. 
Dr. P. Morthier, Aug. 1878 (de Thumcn, \-fycotheca Universalis, No. 1609) ; 
Zurich, coli. G. Winter (Roumegucre, Fungi Selccti Exsiccati, o. 51 1 1) ; Thun, 
Dorfhaldcn, coli. Trog, Sept.; Bad R agaz (Fuckcl, Fungi Rhcnani , ro. 2487) ; 
Engadin, coli . Miss Lewis, 1887 ; Lcs Sioux, Lac de Joux, coli. A.D. Cotton, Aug. 
1903; without locality, coli. -r..liss ::\1. :\1ilcs, Aug. 1904. ITALY: without locality 
(Brcsadola, 1932; Balleuo, 1972). Lombardia, Vcncti and Trcntino (Neuhoff, 1938) ; 
Valtellina (Pirola, 1966). Trc!ntino: Sella, Yft Riverc Vezzena (Anon., 1970). 
There is a specimen in K from Val Visdcndc (Bclluno), Aug. 1901 (0. Saccardo, 
:\Tycothcca lLal ica, No. 81g). YucosLAV1A: Laibach (Neuhoff, 1938) ; Croatia: 
Gorski Kota r (Tonic, 1968, who noted it amongst the most common fungi in that 
a rea). There is a specimen inK from Croatia: Triglav, 1D00-4000 ft., coli. -r..rrs. yf. 
Lcathes, 1923. ROMANIA : (Eliadc, 1965, data for 1 7 collections, mostly from the 
Carpathian :O.fls in the cast of the country, from the regions of Bacau, Brasov, Cluj, 
Ploicsti and Suceava; Toma, 1967 data for 3 collections) ; \{oldova (Chifu et a l., 
1965); Basi nul Stina de Vale (Bcchct ct al., •gfi8). CZECIIOSLOVAKJA: Tatra Mts 
(Neuhoff, 1938). Yforavia & Slovakia: (Pila t, 1957, data for 7 collections), Unicov 
and Scchovicc (Kriz et al., 196 1) ; Vratna Dolina (K unc. 1965). The following 
specimens arc in K : }.1ontibus Carpatorum Ccntralium, haud rara, leg. Kalch­
brcnncr (Rabcnhorst, Fungi Europaei, No. 131 ) ; Weisskirchcn, leg. F. Petrak, 
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Aug. 1921 (Flora :\foravica) ; Frayn in :\fahrcn, leg. & dct. Dr. J. Hruby, Aug. 
1930 (Petrak, Flora Bohemiac & Mora viae Exsiccata, No. 2344) ; Valle rivuli 
Hovcrla Podkarpatska Rus., leg. & deL. A. Hilitzcr, 25 Aug. 1934 (K. Kavina - A. 
Hilitzcr, Cryptogamac Cechoslovenicae Exsiceatac, No. 131 ) ; Corveny Klastor, 
near Prague, coli. J. Ramsbottom, 9 Sept. 196o; Slovakia: Harmanccka dolina, 
Banska Bystriea, coli. F. Kotlaba, z. Pouzar & D. A. Reid, 27 Sepl. 1965; High 
Tatra, coli. B. Hawkes, 18 Aug. 1965. AUSTRIA: without data (Ncuhofi', 1938, who 
states that it is very frequent) ; Allergau (Thirring, 1962) ; Tirol, Fritzens (Trente­
pohl, 1970). The following specimens arc preserved inK : Salisburgia, non frequcns, 
leg. Or. Sauter, 1872 {de ThUmen, Fungi Austriaci, No. 667) Tirolia Ccntralis: 
T rins in valle Gschnitz, 1200 m, coli. A. Kcmcr (Flora Exsiceata Austro-Hungariea, 

o. 766); Austria I nfcrior: propc Purkcrsdorf, leg. F. de Hohnel ('Yfus. Pal at. 
Vindebon. Kryptogamac Exsiceatae, :\o. 1713b) ; &tiria propc Ausscc, Sept., leg. 
L. etC. Rcchinger (Mus. Palat. Vindobon. Kryptogamac Exsiccatae, No. 1713) ; 
Igls, Innsbruek, coli. A. D. Cotton, july 1922; Brannenburg, coli. P. James. Sept. 
1956. Gt:RMANY: Most of the records arc from the central and southern moun­
tainous areas: Bavar ia: Augsburg, nicht raren ; Algail (Britzlemayr, 1887; Stangl , 
196g, 1970), (Killermann, 1922- several collections cited from the R cgcnsburg area), 
Wcismain and Durrbacher Wald (Ade, 1923). Wumemberg : (Neuhofi', 1938, data 
for 6 collections) ; Rhcinwald Rappen worth (Vollmer), 5 Oct. 1943 ; Albtal bei 
Marxzcll (Findeisen), 9 Scp1. 1946 (Stricker, 1950). Baden : ( euhoff, 1938, data for 
3 collection.~) . 'J'huringcn: Blankcnhain ( cuhon·, 1938) ; Schneptcnthal , Fricdrich­
roda (John, 1964). It should be noted that Bresinsky & Dichtcl ( 1972) have published 
a map of the distribution of the species in West Germany. This confi rms the distribution 
outlined above but in addition shows a remarkable record from the Baltic eoast,sccming­
ly from the ordcn region of Ost Fricsischc- a very Oat area. There is also a specimen 
inK from WUrttcmbcrg: Untcrsonthcim, coli . Kcmmlcr, 1858 & 1859 (Rabenhorst , 
Fungi Europaci Exsiecati , Klotzsehii H crbarii vivi :\1ycologici Continuatio, Editio 
~ova, Series Secunda, 1859- , l o. 1316). PoLA:-ID: for a summary of a ll records until 
1967 see Skirgiello ( 1967) from which it is obvious that with one exceplion all the 
collections are from the extreme south ; the exception being from Danzig: Starogard. 
In addition there arc records from Zakopane: Dolina Koscicliska, Sept. 1946, Aug. 
1958; Dolina :\1alcj Laki, Aug. 1958 (Rudnicka - J czicrska, 1965). Tatry: Dolina 
.\{ictusia; Pieninski Park Narodowy (Anon, 1968; Guminska, 196g). LATVIA: Riga 
(Stoll, 1923) ; Odscn and \Vcndcn (Ncuhofi', 1938) ; without loealilics (Rai tviir, 
1967). F.sTONIA : withoutloealitics (Ka lamees, 1966 ; R a itviir, 1967). R uSSIA: Lenin­
grad area: Gatschinam (Weinmann, 1836; Fries, 1874; Karsten, 1882). 1 ORWAY: 
records are mostly from around Oslo but there are also a few from the central 
region (Eckblad, 1960 ; Torkclscn, 1972). Swr::ot:N: there arc only 3 records from 
the mainland: Vastmanland, ',\1edelpad and J a mtland, but the fungus is very 
common on the island of Gotland from which tlterc a rc about 18 records (Nilsson, 
1958). Outside Europe it is known from AsiA: PAKISTAN: :\<furree; Kagan Valley; 
Sharhan; Shogan; Swat, Kalam, common (Ahmad, 1972). RuSSIA: Primorsk 
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Region (Raitviir, 1967). MANcHURIA: Kirisamedani, ~1t Tyohakusan, 12 Sept. 
1942 (Kobayasi, 1953). jAPAN: Hokkaido; ~tft Daisetu, 4 Aug. 1913; Nakagawa 
experimental Forest. Honshu: Nagano Prefecture, Kamik6ti, Aug. 1954; Saitama 
Prefecture, Mt Ryogami, Sept. 1954 (Kobayasi, 1953; Ito, 1955, lmazcki & Hongo, 
1965; Anon., 1969.) XoRTII AMERICA: Ontario, Michigan, 1\{anitoba, ~ova Scotia 
to British Columbia, south to ~cw York a nd California (.\1"artin 1952). There arc 
specimens inK from CA:-:ADA: without locality, coil. Carleton Rea, 19 Sept. 1921; 
Western Manitoba: Clear Lake, col i. G. R. Bisby, 17 Aug. 1935. Ut-'lTI'.D STATES: 
Idaho: Seven Devils Range, coli. L. Hawker, 10 Aug. 1962. California: Woodside 
(Coastal), coli. Mrs .• ewhall. 1 Sept. 1934, very rare (Fungi of Pacific Coast 
States, E. E. Morse) ; Dr. H arkness, No. 473· t\cw York: Taughanrock Falls, coli. 
Carleton Rca, 15 Sept. 1962. MEXICO: Estado de Mexico and Estados de :Vforclos 
(Romero ct a l. , 1970; Lowy, 1971 ). PuERTO R1co : ncar .\fayagucz (Lowy, 1971 ). 
BRAZIL: Sao Paulo, Serra de \ 1far (Lowy, 1971 ). 

There arc a number of published illustrations of Tremiscus heluelloides amongst 
which may be cited the following: Atkinson ( 190 1 : fig. 2o8), Brcsadola ( 1932: pl. 
1130), Gillet ( 1874: pl. 707 f- 304 & 517]), lmazcki & Hongo (1965: pl. 57 fig. 
334), Jacquin (1778: pl. 14), Kalamees ( 1g66: fig. 217), Lloyd ( 1922: pl. 2o6 fig. 
2178), :vfaublane ( 1959: pl. 213 fig. 2), .\fichacl-Hennig ( 1960: fig. 204), Neuhoff 
( 1936, 1938: pl. 1 pl. 7 figs. 6-15), Patouillard ( 188g: fig. 688), Peter (1964: fig. 
319/349), Pilch (1957: pl. 37 & 38a, Poelt & Jahn ( 1964: pl. 24), Prihoda ( 1952: 
pp. 181 & 183), Quclet ( 1872: pl. 20 fig. 4, Romagncsi ( 1963: pl. 330; 1967: pl. 
307c), Torkclscn ( 1972: fig. 38). 
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Tropical species described by C. H . Persoon 
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The type specimens of 20 tropical polypores described by C. H. Persoon 
have been examined. Eleven species arc accepted, seven arc reduced to 
synonymy, while one name is a nomen nudum. One type is so poorly 
devclojX-d that no conclusive determination is possible. The combination 

Trametu mariatma (Pcrs.) Ryv. is proposed. 

Persoon described many polyporcs, but he restricted his own collecting to Central 
Europe. The only extra-European collections he ever saw were those sent to him 
from Paris which had been collected by C. Gaudichaud during his journey around 
the world. The fungi described by Persoon were published in the book Gaudichaud 
( t827) wrote about the expedition. With the exception of a few specimens from the 
more ample collections, the material was returned, and today the types are in the 
Paris herbarium (PC). 
~[any of Persoon's species later passed into oblivion. However, since they were 

among the first tropical polyporcs described, they arc very important. I therefore 
examined the types both macro- and microscopically during a short stay in Paris 
in 1972. In the following enumeration the species arc arranged alphabetically 
according to specific epithet. The number given refers to the page in the original 
publication, and the locality indicated is the type locality. 

The fungi were collected at the following places: 

(a). Rio dt: Janeiro in Brazil; 
(b). Rawak Island- a small island near Waigeo Island, north-west of New Guinea, 

about 0° S, t30° E; 
(c). Mariana Islands-a large group of islands situated in the Western Pacific 

between ro-20° . and , ,~o-rsoo E. 

No descriptions or drawings of microscopical characters of the accepted species 
are given here. This will be done sepa1·ately on loose sheets containing descriptions 
of tropical polypores in general. Those interested in these descriptions are requested 
to write the author for information. 
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PoLYPORUS APIARJUS- p. 169, Rawak 

The species is a true Hexagor1ia, and it was transferred to this genus by Fries as 
early as 1838. M. Fidalgo in her monograph on 1/exagonia ( tg68a: 41 ) selected the 
specimen in Persoon's herbarium in Leiden as holotypc; the specimens in Paris then 
become isotypes. 

The typification of Hexagonia has been much disputed (cf. Donk, rg6o and rg6g, 
Fidalgo, M., rg68a and b). I agree with M. Fidalgo in her acceptance of II. crinigera 
Fr. as selected type species for the genus. This selection was made by Clements & 
Shear in 1931 and, being the first, it must be followed (fnt. Code of Bot. Nomencl. 
An. 8). The species is typical within the Friesian emendation of the genus, while t.he 
selection cannot be said to be based on a misinterpretation. Donk (op. cit.} preferred 
H. mori, which was the original and only species of the deval idated genus of Pollini. 
In my interpretation of the Code as regards typification of revalidated names, it is 
of no interest or consequence to know what species Pollini included in his genus. 
vVhat counts is Fries' emendation of the genus, and it is evident from this that it is 
not drawn up from //. mori (which he did not know), but from the group represent­
ed by species like H. hirta, H. crinigera, H. wightii, etc., i.e. true Hexagonia species 
in the st rict sense, and the group from which Clements & Shear made their selection. 
The ta-';on represemed by fl. mori (Poll. ex Fr.) Fr. is a Polyporus s. str. originally 
described as Fauolu.r europaeus Fr. and Cantharellus alveolaris DC. ex Fr. 

The generic name should be spelled 1/exagonia, not 1/exago/Ul. The latter is given 
as an example of an orthographic error. (An. 73 of the Code). 

My concept of the genus is wider than that of M. Fidalgo. She places the main 
emphasis on tl1c trichodcrm of the pileus and excludes all species not having this. 
Personally, I attach more importance to the microscopic characters. My concept 
of 1-/exagonia therefore includes species with a trimitic hypha! system having hyaline 
clamped generative hyphae, hyaline to faintly coloured binding hyphae, and 
distinctly brown skeletal hyphae. The spores arc hyaline, cylindrical, smootl1 and 
large, viz., in the range of 10- 20 p. long. 

?vfost species have large hexagonal pores. The most closely related genus is Coriol­
opsis :'vfurr., which has the same hypha! configuration, but shorter spores and 
smaller pores, a lthough there arc a very few transitory species. 

POLYPORUS AURISCALPIU~t-p. 169, Rio de janeiro 

This is an Amauroderma species, as already noted by Lloyd ( 1912). The type is 
almost sterile and only 12 spores were found; they are pale yellowish, more or less 
globose, witl1 a diameter of 6-7p.. 

POLYPORUS BIVALVIS- p. 173, Rawak 

The type is a typical specimen of the widespread and common Hexagonia lenui.r 
(Hook.) Fr., a most variable species, especially in regard to the pore size. R epeatedly 
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new species have been de cribcd on the basis of different pore sizes-a character 
that clearly breaks down when many specimens arc compared. The pileus surface 
is glabrous and zoned in brown shades, but it may also be covered from the base 
with a thin reddish cuticle. The extent of this cuticle may vary from a small band 
ncar the base to a complete cover. However, this reddish cuticle is of no taxonomic 
value. In some collections there may be a variation from specimens devoid of this 
cuticlr to such that arc more or less covered with it. 

POLVPORUS CORRCCATUS- p. 172, Rawak 

The type reprt! cots Trametes scabrosus (Pers. ) Cunn. as already noted by Mon­
tagne ( 1834). 

P oLYPORUS DER~IOPORUS p. 170, R awak 

The type is a typical specimen of Favolus brasiliensis (Fr.) Fr., as already noted by 
Leveille ( 1846: 144 with the printing error "dcsmoporus"). There arc two authen­
tic specimens in Paris: one in herb. l\!ontagnc and one in the general herbarium 
sub " Favolus". The Iauer is selected as lectotype. 

Pot YPORus fJ.ACcmcs- p. 171, Mariana Islands 

This species is unknown to me. The type is a small dimidiatc specimen about 
1 ·5 em wide from base to margin and about 2.5 em long, with a thickness of about 
1 -2 mm. The pileus surface is glabrous, ochraccous to pale fulvous, with a few 
wrinkles and small pits. The context is the same colour as the pileus surface, 0.5 mm 
thick, and soft. The tubes are soft, with a depth of 0.5- 1 ·5 mm. The pores arc 
thin-walled, slightly irregular, 4-Sjmm, partly collapsed (pressure during collecting?) 

Hypha! structure dimitic or trimitic. Skeletal hyphae 2.5- 3.5 p. in diameter, 
hyaline and thick-walled; binding hyphae (?) moderately branched; no generative 
hyphae with septa seen. Spores and cystidia not seen. 

The general impression is that of a very poorly developed specimen of Favolus 
spathulatus (Jungh.) Lev., even though some obj ections can be raised. The fruitbody 
with its semicircular form is not typical of F. spatllulatus, even if this shape could be 
ascribed to a young sta te. However, the colour, the texture, and the pores a rc all 
within the range of varia tion for these characters in F. spathulatus. The hypha] struc­
ture in this species is d ifficult, and it seems to me that this is a species in which the 
distinction between skeletal hyphae and binding hyphae breaks down. Further, it is 
very difficult to find septate hyphae in F. spatltulatus, and in some specimens appar­
ently both simple septa and damps a re present. The generally branched hyphae 
observed in P. jlaccidus could represent branched generative hyphae devoid of septa 
or true binding hyphae. Until more material is available, the name P. jfaccidus 
should be dropped from consideration. 
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POLYPORUS FUSCO-BAOIU5--p. 172, Mariana Islands 

The type specimen is typical of the common and widespread species Tramells 
scabrosus (Pers.) Cunn. This was already noted by ~{ontagnc (1834). 

POLYPORUS FUSCO-PURPUREUS- p. 172, Mariana Islands 

This is a species of Nigroporus as this genus is typified by N. vitrosus (Bcrk.) Murr. 
(type examined). A later name for Persoon's species is Polyporus calignosus Bcrk. 
(type c.xamined). Cunningham ( 1965: 236) transferred the latter to Plullinus. 
However, P. fusco-purpureus is dimitic and has clamped generative hyphae (as in /). 
vinosus, cf. Fidalgo & Fidalgo, 1967 : 847); also, the colour of the skeletal hyphae is 
different from that of P!Jellinus. 

The spores of P. fusco-purpureus arc light brownish , ellipsoid, 2-3(-3.4) X 1- 2 fl · 
Closely related is Nigroporus roseo-albus (Jungh.) Ryv., but the spores of this species 
arc larger. Otherwise both species have the pileus umber to fuscous, often zoned and 
with a distinct cortex, and the context light purplish to brownish. 

POLYPORUS LATERALIS p. 175, Rawak 

The type consists of a stipitate specimen with the pileus glued to the sheet. The 
pileus is semicircular, with a radius of about 3 em and a thickness of about 3 mm. 
The surface is exposed only a few mm along the margin, and seems to be glabrous 
and oc.hraccous. The stipc is attached later.Uiy, is 2.5 em long, a nd has a diameter 
of about 2.5 mm. The surface is glabrous, with a black, thin cuticle over a hard 
ochraccous core. The context is pale ochraceous, while the pore surface is pale 
brown (probably distinctly lighter in fresh state). The pores are entire, thin-walled, 
round, and 7- gjmm. The hypha! structure is dimitic, with clamped generative 
hyphae and strongly branched arboriform binding hyphae. Spores were not seen. 

The species belongs in Polyporus s. str., as I define it. The specimen may represent 
a young Polyporus picipes Fr., which is a variable species with regard to both stipe 
attachment and pileus colour . . The European and African specimens I have seen 
had a generally darker, more bay pileus than what I could sec from the narrow rim 
of exposed margin of P. laleralis. ~[ore collections will be required to decide whether 
it is a species in its own right , o•· only one of the many forms of P. picipes. 

POLYPORUS LEPTOPUS-p. 169, Rawak 

This is an Amaurodmna species belonging to the cha racteristic group with a shiny 
laccatc pileus surface. The group has been treated by Funado (1967). The species 
is known from Asia and Africa. 

PoLYPORUS LINEATt;S p. 175, Rawak 

The type is a typical specimen of the species formerly called Polyporus <:;onalis Berk. 
(type examined). The characteristic cystidia, partly smooth, partly incrusted, arc 
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abundant i)' present, with a diameter of up to 2 1 f.l· The spores are scanty, but the 14 
found in the hymcnium measured 4.5-6 f.l in diameter. The hypha) system is 
monomitic, with simple septa. Polyporus [i,ualtlS has recently been transferred to 
Rigidoporus (Ryvarden, 1972b). 

Closely related is Rigidoporus microporus (Sw. ex Fr.) Ovcrccm (Syn. Polyporus 
lignosus Kl., the types of bo1.h examined). However, lhis species can be separa1.ed 
by lhe absence of cystidia and its smaller spores; also, the fruitbodies arc usually 
larger and more distinclly zoned. 

PoLVPORUS MARIANKUS- p. 173, Mariana Islands 

This is an earlier name for Poly porus paleaceus Fr. ( 1838) . The species belongs in 
lhe diflicult group a round TramelM nwrksta (Fr. ) Ryv: P. mariannus is characterized 
by its pileus being glabrous, smooth, and somewhat g lossy in broad zones. Tramelts 
modesta and closely related species arc usually finely adpt·csscd-tomcntosc, becoming 
more glabrous and dull only with age. The T. modes/a-complex was discussed by 
Fidalgo & Fidalgo (1968). 

The glabrous, smooth, and often somewhat glossy surface of P. mariannus is due to 
the hyphae being agglutinated. Cunningham ( 1965) stated lhat a cortex is present, 
but this is not lhe case in the types of either P. mariannus or P. pakaceus. According 
to my c.xperiencc, the agglutination is usually restricted to a very lhin upper layer 
lhat does not appear as a cortex when viewed in section. It could be lhat the agglu­
tination proceeds deeper in older and more weathered specimens. 

The following combination is proposed: Tram.etes marianna (Pers.) Ryv., 
comb. nov. (basionym, Polyporus marianntlS Pers. apud Gaudichaud, Voyage :Monde 
173. 1827). 

POLYPORUS NlJMMULARIUS-p. 174, Rio de J aneiro 

The type ha~ not been traced in ei lher Paris or Leidcn. The dc.~cription runs as 
follows: " P. orbicularis tenuissimus, pileo subpubesccnte conccntrice zonate griseo 
pallido, poris distinclis margine acuto inacqualitcr promincnte." Pcrsoon himself 
suggests ("probablcmcnt") lhat the species is a variety of Pof;·porus versicolor L. 
ex Fr. 

POLYPORUS POLYZONtls-p. 17 1, Rawak 

The type is a very typical specimen of the common and widespread species usually 
called Pol;'/Jorus occidental is Kl., which is the type species of Corio/Qpsis Murr.; since 
Persoon's name has priority, it has been transferred to lhat genus (Ryvarden, 1972b). 
Corio/Qpsis is a genus close to TramelM, the principal difference being the brown 
skeletal hyphae that arc responsible for the brown colour of all species of CQriolopsis. 
Corio/Qpsis poly~ona is very widespread, and has repeatedly been rcdescribcd under 
various names. A long, but still not complete, list of synonyms was given by Fi­
dalgo & Fidalgo ( tg66) . 
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DA£DA!.EA REPANDA-p. 168, Rawak 

The type specimen is a very large and typical specimen of Lefl.{.i/M elegan.r (Spreng. 
ex Fr.) Pat. , and this was already noted by Murrill ( 19o8). The species is very 
widespread in the tropics and has repeatedly been redcscribcd under various 
names. A long, but still not complete, list of synonyms can be found in Fidalgo & 
Fidalgo ( 1966). 

Pot.YPORUS SACCATt;S- p. 169, ~ariana Islands 

No type has been traced in either Paris or Leiden, and the specimen may be lost. 
The description runs as follows: " Pilco tcnui glabro zonato infundibuliformi sub­
nitcnte ligneo-pallido poris tenuissimus pallidis, stipite brevi glabro." 

In the text Pcrsoon suggested tl1at his species may be the same as Boletus kalui 
Ehrenb., which has generally been accepted as a synonym of Polyporus xa11thopus Fr., 
and Fries ( 1838) regarded both species as identical with the Iauer. 

Pot.YPORUS SCAIIROsus- p. 172, Mariana Islands 

This is a very widespread, common species. It is polymorphic, especially as con­
cerns the pileus, which may vary from pure white and finely tomentose to deep red 
and glabrous, as the hyphae begin to agglutinate to a thin, reddish cuticle that, 
spreading from the area of attachment, finally covers the whole pileus. Owing to 
iliis variation, Persoon alone described the species three times, viz. as P. scabrosu.s, 
P. corrugatus, and P.fusco-badius. Montagne ( 1834) was the first to note their identity, 
and Fries ( 1838) placed the last two in synonymy with the firs t (P. scabrosus) which 
then became the correct name for the species. The species belongs in TramttlS , as I 
define the genus. 

Po t.YPORUS SERPENS- p. 173, Mariana Islands 

romen nudum, not P. serpms Fr., 1821. 
The specimens in Pa ris represent the species now called Pclyporus Latus Berk., 1839 

or Coriolopsis Latus (Bcrk.) Ryv. (type examined). Further synonyms are Trame/M 
at:tJpunclaJa Berk., Polyporus luteo-olivaceous Berk. & Br., and Polyporus aralus Bcrk. (all 
types examined). 

As it is a later homonym of P. serpeiiS Fr., P. serpe~~s Pcrs. cannot he used. 

Pot.YPORUS TORNATUs- p. 173, :viariana Islands 

The species belongs in Canoderma as indicated a lready by Brcsadola ( 1912). 
Steyaert ( 1972) concluded tha t C. applanatum and C. tomatum had beuer be treated as 
two separate species in spite oft he fact that the microscopical characters a rc identical. 
To me, G. tomalum clearly falls within the range of variation we must allow for G. 
applanalum. 
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P oLY PO Rt; vESPACEUS-p. 170, Rawak 

The specimen at Paris is better developed and more typical than the one at 
Leidcn, and is therefore selected as type. 

This species is a very variable one owing to the hymenium varying from true 
lamellae (Lttrziles aspera Kl., type examined) to hexagonal pores (He:cagonia albida 
Berk., type examined), with all intermediates. Lloyd ( 19 12: fig. 3 14) gave a most 
convincing picture, wl1ich shows that this variation may occur in fruitbodies from 
the same mycelium. The pileus surface is white to cream, typically finely asperulate, 
but it may also be more or less smooth. The hyphal configuration is trimilic; gen­
erative hyphae hyaline, with clamps; skeletal hyphae hyaline and thick-wa lled, 
while the binding hyphae are moderately to strongly branched with the upper 
branches typically projecting into the hymenium- appearing almost like cystidia. 

The species belongs in Ler""ites, as [ define the 'genus, owing to its tendency to 
develop lamellae and the typically branched binding hyphae which arc so prominent 
in Ler""iles betulina L. ex Fr.- thc type of the genus. 

Len~ites vespacea (Pers. ) Ryv. is known from the Western Pacific to Tropical 
Africa. 

The disposition of tropical polypores described by C. H. Persoon is summarized as 
follows:-

PoiJporus apimius - Hexagonia apiaria (Pcrs.) Fr. 
P. auriswlpium = Amaurodtrma auriscalpium (Pers.) Torr. 
P. bivaluis - Hexagonia lmu1s (Hook). Fr. 
P. (J)mtgaluJ Trametu scabrosn (Pers.) Cunn. 
P. dermoporus - Favolus brasiliensis (Fr.) Fr. 
P. j/accidus = Type poorlr developed; the name should be dropped from consideratjon until 

more malcrial becomes avai lable. 
P. fusco-badius Trametes scabrosa (Pcrs.) Cunn. 
P. fusco-purpureus - .Nigroporus jriSco-purpurtus (Pcrs.) Ryv. 
P. latera/is Pcrs. = Polyporus (s. str.) lattralis Pcrs. 
P. leptopiiS - Amnurothm:a lepwpus (Pcrs. ) fun. 
P. /intalus Rigidoporus lintalus (Pcrs.) Ryv. 
P. mariannus Trametu marianna (Pcrs.) Ryv. (for recombination, sec p. 309). 
P. nwnmularius = Type not s<.-cn. Probably a synonym of Tramtlts vtrsi(J)/or (L. ex Fr.) Lloyd. 
P. poiJzomiS = Coriolopsis pol]zona (Pers. ) Ryv. 
Datdoka repanda Lmzius tltga/IS (Spreng. ex Fr.) Pal. 
P. saccalus Type not seen. Probably a synonym of Microporus .~OillhofJus (Fr.) Kuntze 
P. scabrOJliS = TramtltS scabrosa (Pcrs.) Cunn. 
P. strpms :'~!omen nudum, not PoiJporus strpms Fr. 182:. 
P. tomaiiiS Canodmna applanatum (l'crs. ex Wallr.) Pal. 
P. vespaceus - Lmzites vesparea (Pcrs.) Ryv. 

No mycologist has inOuenced and stimulated me more than did Dr. M. A. Donk. 
His encouragement and support were decisive when 1 considered taking up the 
study of tropical polypores. h is very appropriate, that the present paper, which I 
hope will be the first of a long series, appears in a number of Persoonia dedicated to 
his memory. 

13 
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(With two Text-figures) 

1'\cwly discovered mycorrhizal relationships of boletcs (with Nothofagus, 
Sltorta, Qpercus ltumboldtii, Alt~us jorul/mstJ, EuaJ/yptus, and u ptospermum) 
are d iscussed. Type studies on Fistulifltlla, Dolt/us granulalus var. capri­
colltnsis, Bolttogasur, and Castrobol~tus are reported. The following new 
combinations arc proposed: subsections Piclifli and Sptctabilts in sect. 
Solidipes of Sui/Ius; Sui/Ius odtraccoroscus; Cltaltiporus piperatus, C. rubit~us, 
C. rubintllus, and the new section Eximia of Ltctinum, with L. tximium 
(Prck) Sing. The interpretation of Porphyrtllus pstudoscnber on the basis 

of topotypical material is indicated. 

Recent field and type studies on boletes (Boletaceae and Strobilomycetaccae) have 
been carried out on IJoth fresh and dried as well as alcohol material. Some of the 
results as far as they refer to thus far unpuLlished data or lead to new combinations 
or new taxa have been found to be of general interest in Basidiomycete taxonomy 
and will be discussed in the following notes. 

1. Mycorrhizal relationships 

Thus far, ectomycorrhizaJ associations of trees with South American and Asiatic 
as well as tropical African boletes have been restricted to introduced trees, partic­
ularly Pinw and to a few isolated ectotroph associations with Alnus jorullen.sis (A. 
jorullen.risfGJ'TOdon monlicola) and Salix humboldtiarw (S. humboldtianafuccinum griseum) 
in Argentina, not counting of course, the associations with Pinaceae and Fagales, 
sometimes Tilia, in the extratropical regions of Asia and South America. I n the 
Iauer continent we know even now only two associa tions between Nothofagus and 
Boletaceae: N. obliquafBoletus loyo and N. obliquafBoletus cllilmsis (Singer, 1969). Bur 
in India, Singer & Singh (1971) have described the cctotrophs Shorea robustaj 
Puloeroboletus sltoreae Sing. & Singh and Shorea robustafXerocomus bak.sltii, providing 
evidence regarding a further, thus far overlooked family of Cormophyta forming 
ectomycorrhiza with boletes, viz. the Dipterocarpaceae (see also Singer, 1971 ) . 

Ectotroph formation has also been indicated IJy Singer ( t963) from the Colombian 
oak forests, but no boletes had been observed then. During a second visit in the 
Querceta of Colombia (provinces of Cundinamarea and Valle to Cauea) it was 
shown that Bolctaceae a rc likewise involved in the ectotrophic mycorrhiza of 
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Qj1ercu.r lwmboldtii H . & B. The following species are now known to enter symbiosi~ 
with this species of oak: Boletusfuligiti40tomt11tosus Sing. (sec also in Sydowia, Bcih., in 
print) and B. atkinsonianus Murr. as well as Phylloporus purpurellus Sing. (Sydowia I.e.) 

A new ectotroph association has been discovered in the Alnus-woods of the mon­
tane zone of the ncotropics: A. jorullensis/Phylloporus caballeroi Sing. (Sydowia, in 
print) . 

It was formerly not known with certainty that Eucalyptus forms cctomycorrhiza 
with bolctes. It has now been established by ecological and anatomical research in 
the t:ucalyptus plantations of both Argentina and Chile that Xerocomus is involved. 
We have consequently two new ectotrophs in South America: E. globulus/Xerocomus 
brasilie11.sis in Argentina (prov. of Buenos Aires) and E. globulusfXerocomus chrysentero11 
in Chile (prov. Valparaiso) . This shows that Myrtaccae are obviously cctomycorrhi­
zal under certain conditions. Eetomycorrhiza has now also been established with 
Eucalyptus and Leptospmnum in New Zealand by ~~{cNabb and Horak which is now 
confirmed by our observations (sec also Singer, 1971 ). 

This Iauer information is particularly interest ing since our (Singer & 1\foscr, 
t 965) research has definitely shown that the South American ~yrtaceae ( Myrceugenia, 
Myrceugenella, Notlwmyrcia) arc not ectotrophically mycorrhizal. It is furthermore 
remarkable that Cyrodon is often non-mycorrhizal. r have been able to demonstrate 
that cctomycorrhiza is absent in the undisturbed tropical rain forest of Mexico and 
Colombia where Cyrodon proximus and C. exiguus have been collected, the Iauer 
obviously a lignicolous species like Pulveroboletus hemichr)'Sus. 

The wide range of mycorrhizal hosts for Xerocomus chrysenlero11 and X. brasiliensis and 
the absence of mycorrhizal hosts for some Cyrodontoidcac and some Pulveroboleti 
shows clearly tha t the relative selectivity and the degree of dependency on symbiotic 
relationships increase gradually from a group of low specialization andfor dependency 
to a group of high specialization and dependency in Gyrodontoidcae, Xcrocomoi­
deae and Boletoideac, whereas in Suilloidcae even the ' lowest' forms (whatever one's 
criterium for determining the level of evolutionary progression) arc in their vast ma­
jority highly specialized PinaceaefSuilloideae ectotrophs. On the other hand, in the 
series Boletus-Tylopilus-Leccinum even the most recent observations confirm the state­
ment, generally accepted, that here we have obligatory ectomycorrhiza whereby the 
preferred symbiont becomes, as we progress from Boletus to T)lopilus to Leccinum and 
Xanthoconium, increasingly the frondosc tree (Salicalcs and Fagalcs), and association 
with Pinaceae becomes rarer. If then we want to make mycorrhizal association the 
principal measure of phylogenetic development, we would certain ly not consider the 
Suilloideae the: most primilive group (as has been done by Smith & Thiers, 1971 ) 
but would agree with Benedix ( 1 963) who thinks that Bolttinus is relatively more 
recent ("abgeleitet" ). 
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2. Types revised at Dahlem and Vienna 

A large number of specit:l> is ba:,ed on types now lost or supposed ly lost. This is 
often regreuable because of the different interpretations of classical species by 
different authors or the impossibility to come to a correct interpretation. Singer & 
Clemen~on (in print) have emphasized the possibi lities still existing in Europe to 
replace, for the study of species whose type specimen is no more existent, the holotype 
by a topotype- a procedure still often successful in the case of taxa proposed by 
Secretan, Fries, Schulzcr, and Qu~let and as we have shown (:Yfachol & Singer, 
1972) even in the ca~c of Micheli. On the other hand, fortunately not all type mate­
rial thought to have been lost is actually lost but only temporarily misplaced. The 
following examples will illustrate the point I am particularly indebted to the Director 
of the bota:-~ica l collections at the Botanical Museum in Bcrlin-Dahlem and the 
Botanical Institute in Vienna, for permission to s~arch for and analyse the type 
material of Bolctaccac (and other fungi) at these institutions. 

Fislulintlln slaudlii P. Henn. (in Bot. Jb. 30 : 44· 1901 ) . -This is based on Zenker & 
Staudt 229 (B) from Yaunde, Cameroon, still well preserved in the collections of 
alcohol matenal. The pileus is now whitish in one, grayish bister in the other 
carpophore; the stipe is now white, not reticulated and without traces of a veil, 
24- 32 X 2-2.5 mm and equal or slightly thickened in the lower half but again 
narrower at the base; pores 3- 4 per millimeter, about 1/4 mm wide and now as wide 
or smaller than the wall diametcr,/allid, depressed around the apex of the stipe; 
a broad sterile band running aroun the margin of the pileus; ornamentation of the 
stipe finely punctate-vcrruculosc. Spores fusoid or cylindric-fusoid, smooth, with 
suprahilar depression and heterotropic, occasionally with a round oil drop, with 
o.s-o.6 fl. thick wall which is homogeneous and cyanophilic, 15-20 x 4.5-6.2 fl. 
basidia about 28- 30 X 11- 11.3 I'• 2 4-spored; cystidia ventricose-ampuJlaceous, 
obtuse, hyaline, 35- 43 X 6-13.5 f1; hyphae without clamp connections, hymeno­
phoral, trama bilateral of the Boletus-type, with a narrow less gelatinized, melleous 
mediostratum consisting of filamentous hyphae 1 ·5-3· 7 ft. broad and not 
divergen t, and a broad lateral stratum consisting of hyaline recurved-arcuate­
divcrgcnt hyphae 3· 7- 7 ft. broad; epicutis of pileus apparently a trichodcrmium 
but with applanate horizontal hyphae predominent in the uppermost tier, 1 .2-g fl. 
broad, where pigmented, the pigment intracellular, but a (now) subhyalinc in­
crustation also present on some of the hyphae; hyphae of the context of the stipe 
all inamyloid (now). 

This type analysis indicates that the fungus is boletaceous and belongs in the 
Bolctoideae. The spores, rather pale under the microscope, do not permit a con­
clusion as to the color of the fresh spore print except that it was not white. One 
cannot help butthjnk that Fi.rtulirulla which has the same basic characters as lxtehirw.s 
is indeed synonymous with the latter (as was also concluded by Horak, 1968 on the 
basis of literature data). The habitat (lignicolous in both Fistulimlla and lxtchi11us) 
and the shape of the stipc would indicate Pulveroboletus. 

The pale spores, in spite of being larger than usual in T;•lopilus may suggest that 
the spore print was ochre or pinkish and that Lhe genus is closer to Tylopilus. It is, 
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Fig. B. Boktogaster jalapmsi.s, type. 
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Fig. F. Futulintlla staudlii, type. ca, carpophorc { x o.S) ; ba. ba:sidium; cu, fragmCJll of 
cuticular layer; c:y, cystidium; hy tr, section of hymenophoral trama ; sp. spores (microscopic 
elemets X 8oo) ; lower left spore schematic, with ornamentation only indicated at the hilar 
(below) and distal (above) pole. 
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however, also possible that the combination of stipc size and shape, spore color, and 
absence of mycorrhizal association (?) might in the end justify a separate genus 
within the Boletoidcae. As for the isolation of the tubes in Fistulinella and J.rechinus, 
it is certainly no part of the normal development of the carpophores. Some of the 
alcohol material of common European boletes (like Tylopilus ftlleus) shows partial 
separation of isolated tubes; dried material of lxechinus does not. lL was M. A. Donk 
who first directed my attention to this phenomenon. Constquemly, the Iauer can 
hardly be u~cd as an additional generic character specific to Fistuli11tlla and Jxechinus. 

Boletus graiiUlalus var. capricollensis Buchs & P. Hcnn. (apud P. H enn. in H edwigia 
42 : 215. 1903). The topotype and authentic material , under Boletus capricollensis, 
the type later relabeled "Boletru (Gyrodon) placidus Bon." (8 , sub P 240) is undoub­
tedly Suilltu placidus (Bon.) Sing. in spite of the fact tha~ the label says " unter Fichtcn. ' 

Boletogaster jalaperuis ( ~lurr.) H. Lohwag sensu H . Lohwag.-Ceriomyces jalapmsis 
~[urr. (in l\lycologia 2 : 248. 1910) was based on ;\lcxican material ; it was correctly 
referred to Boletellus by Gilbert, as is shown by the type studies and redescription by 
me (1945, 1970) ; Lohwag's genus is based on ma terial from China which was 
determined B. jalapensis by Lohwag. The material was supposed to have been lost 
but was rediscovered in Vienna (W) by me. Its descriptiop runs thus:-

The pileus (20- 22 mm) is relatively small in relation to the st ipe which before 
drying must have been r6g x 13, a t apex x 4 mm, ~radually tapering upwards; 
otherwise macroscopically quite like ~{urrill's dcscripuon. The stipc appears to be 
slightly sulcate in places but is definitely devoid of a raised network. Spores ellipsoid 
with slight suprahilar applanation or depression, mcllcous, later with brown wings 
on yellowish ground, with ornamentation of type X with the longitudinal wings 
proJecting 0.7-1.7 p., some of them forked, some shorter, not cross-striate as in B. 
ananas, suddenly rounded off at distant pole, attenuated-concurrent a t hilar end, 
with wall proper up to 1.5 fl thick, (with ornamentation) 15.2- 20 X 8.3- 11 fl. ; 
basidia 25 31 X 11.7 14.5 fl, (2) (3) 4-spored ; cystidia ventricose, some w1th 
apical mucro, hyaline, thin-walled, 30-62 X 11.7- 16.7 p.; hyphae without clamp 
connections ; hymenophoral trama bilateral, subhyaline; epicutrs of pileus consisting 
of loosely arranged hyphae which arc 2- 4.5-(8.5) p. broad and hyaline to subhyaline 
in KOH; hyphae of tl1e trama of the base of the stipc longitudinally arranged, 
without clamr, connections, not gelatinized, inamyloid. The collectors note indicates 
the color as ' brunncus, brunncus luteus". Pores o.2-o.5 mm wide, subirrcgular in 
size but subisodiametric; tubes deprcsscd-subfrec. 

These data show that aside from the still more elongated stipe there are no im­
portant differences between Murrill 's and Lohwag's B. jalapensis, and the micro­
scopical chardctcristics arc in close agrcemen1. The Asiatic specimens cannot be 
more than a geographic race at most. 

Gastroboletus boedijnii H. Lohwag (Bcih. bot. Zbl. (II ) 42: 273, 1926).-This 
was likewise based on Chinese material of the Handci-Ylazzetti collection and was 
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considered by H orak ( 1968) to be "verschollen." However, the type exists at W. 
I t comes from YUnnan around the village Nguluko ncar Lidjang, in temperate 
zone, collected by "Collcctores indigeni," early October 1916. 

The fungus, as preserved, corresponds well with Lohwag's description and drawing 
the pileus is now brownish and somewhat finely rivulose-rimulose and minutely 
fibrillose-asperulate; the stipe is not preserved. Spores fusoid to cylindric, more or 
less asymmetrical, with a deep melleous-brown cp1sporium and a very pale mellcous 
endosporium (both together 1 I' thick), smooth, cyanophilic, with a short hilar 
appendage which is more often obliquely than centrally attached, with or without 
a suprahilar applanation, inamyloid, cyanophilic; basidia clavate, 23-43 x 6.8-1 1p, 
2-3-4-sporcd, sterigmata straight or rccurvcd, (excepting a minority) not half­
sickle-shaped as in typical bolete-basidia but obviously apobasidial; cystidia mod­
erately numerous in the interior of the tubes and on the pores, ventricose and mucro­
nate, hyallnc, thin-walled, 2o-34 X 5.2-11.7 ft; chcilocystidia smaller than the 
pleurocystidia, cylindric to clavate, 15- 16 x 4-5.5 I'; hyphae of the trama of the 
pileus in pan running radially and 3·3-5·5 11 broad, lilamentous, without clamp 
connections, inamyloid; hymenophoral trama bilateral consisting of a melleous to 
hyaline mediostratum of parallel hyphae 4- 4·51' broad, without noticeable gclatina­
tion and a divergent lateral stratum consisting of somewhat broader or equally 
broad filamentous hyphae, not paler or deeper colored than those of the media­
stratum, partly touchmg each other (partly not); subhymcnium differing from the 
lateral stratum by the fact that here the hyphae arc multiscptate (these up to the 
base of the basidia also clampless) ; cpicutis of pileus a trichodcrmium consisting of 
pigmented hyphae running in all di rection and the end-cells more or less ascendant 
or erect and sometimes in fascicles of parallel elements which may or may not be 
cystidiform, or broad and short, 5- 14 p diam. Under the dissecung microscope, 
the context appears bright yellow. 

This is obviously conform with the interpretation of the fungus by Smith & 
Singer ( 1959) which was likewise based on the type of Ga.stroboletus boedijnii. I have 
studied the type in 197 1 so the data can be compared with our earlier analysis 
(I.e., fig. 1, 2-4). It is obvious that here we have a genus which approaches the 
Boletaceae as much as Macowaniles approaches Russula but sti ll on the secotiaccous 
level. Ga.strobolelus is an important genus since it is the type genus of the family 
Gastroboletaceac (Gasteromycttes), sec Singer ( 1962). It is remarkable that , as far 
as can be determined from the type specimen of Gastroboletus boedijnii, the hymeno­
phoraltrama is much like the Boletus-type established in C. turbinalus (Snell} Smith & 
Sing. and B. fa.scifer Sing. & mith but in the first of these species perhaps more 
similar to that of Truncocolumella. 

3· New combinations 

A rcvts1on of the limits between Bolelinus and Suillus as worked out by ingcr 
( 1967) makes it necessary to propose the following new combinations:-

SUILLUS sect. Solidipedes (Sing. ) Sing. subsectio Pictioi (Sing.) Sing., c.n. 
Basionym: Boletinussect. Solidipedes Sing. subsectio Pictini Sing. in Revue ~fycol. 3 :158. 
1938. 
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Suu.Lus sect. Solidipedes (Sing.) Sing. subsect io Spectabiles (Sing.) Sing., c.11., 
st. n. Basionym: Boletinus sect. Spectabiles Sing., ibid. p. 157. 

Soillus ochraceoroseus (Snell) Sing., c. n. Basionym: Boletinus ochraceoroseus 
Snell apud Snell & Dick in Mycologia 33 : 35· 1941. 

Data obtained by a recent revision of some species belonging to section Piperati of 
Sui/Ius, combined with the findings of Bresinsky & Rcnnschmid ( 1971 ) on the 
distribution of pigments in this group have made it necessary to separate this section 
from Suillus and to recognize Bataille's genus Cltalciporus, inasmuch as this will al o 
make the mycorrhizal specialization of the remaining sections of Suillus more uniform 
(sec also Benedix, 1963). 

Chalciporus piperatus (Bull. ex Fr. ) Sing., c. n. Basionym: Boletus piperatus 
Bull. ex Fr., Syst. mycol. 1 : 388. 1821. ' 

Chalciporus rubious (W. G. Smith) Sing., c. n. Basionym: Boletus rubinus 
W. G. Smith in J. Bot., Lond. 6: 33· 1868. 

Chalciporus rubi.oellus (Peck) Sing., c. 11. Basionym: Boletus rubinellus Peck in 
Rep. N.Y. St. ~(us. nat. H ist. 32 : 33· 1879. 

The anatomy of the scales of the stipc, the size of the spores and the characteristics 
of spore color and cystidia make it necessary to transfer Boletus eximius to Llccinum 
where it is placed in a new section close to sect. Roseoscabra :-

L£CCINUM sect. Eximia Sing. A scctione Roseoscabra diffcn basi stipitis vix chromeo­
lutca. - Typus sectionis: Lecciow:n exirniurn ( Peck) Sing., c. n. Basionym: 
Boletus eximius Peck in J. Mycol. 3 : 54· 1887. 

4· Oo Porphyrellus pseudoscaber 

A revision of the species of the Porphyrellus pseudJJscaber complex has made it clear 
that here we have two European species, one being P. porpltyrosporus (Fr.) Gilbert 
which I have described as P. pseudoscaber var. pseudoscaber ( 1967: 109- 111 ) and 
another which I have described as P. pseudoscaber var. fuligirzeus (Fr. in Fr. & Hok) 
Sing. (p. 1 12) but which is the true P. pseudoscaber (Seer. ) Sing. (B.fuligineus being its 
later synonym). 

P. porpllyrosporus (Fr. ) Gilbert is the bluing species, usually medium to large, 
growing in mixed and frondose woods, mostly a t lower altitudes. P. pseudoscaber is the 
non-b luing species, usual ly small to medium, growing in coniferous woods, mostly in 
the lower montane zone. 

The identity of P. porphyrosporus in the sense of Fries is easy to establish since Fries 
himself states that the pores become blue where bruised. Although Fries indicates the 
habitat as ,in ... pinetis" on sandy roadsides, it must be assumed that as in most 
such habitats in South Sweden Fagus was a lso present. The identity of P. pseudoscaber 
has been established by material collected by Ch.- Ed. Martin at the type locality 
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(Chalet-a-Cobet) September 2, 18g4 where I have likewise observed it in 1971 , in 
both cases under conifers ("sous les sapins", under Picea). The plate made by 'Martin 
is still in the lconothcque Ch.- Ed. Martin at Geneva, Switzerland, and represents 
the earliest topotype in existence. Descriptive data fully establish the identity with 
B. pseudoscaber Seer. and P. pseudoscober var. fuligineus (Fr. in Fr. & Hok) Sing. 
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Studies have continurd on the diversity of the Michigan bolctc Oora. 
Ouring the season of 1972 a variety of Boulus affinis Peck having a reli­
culate stipe was discovered and abundant material of Boletus bieolor var. 
subrtliculalus Smith & Thiers was obtained. Boltlus hortonii Smith & Thiers 
was collected on two occasiom and a detailed description was prepared. 
Bolt Ius rubissimus sp. nov. is described. Specimcm 'or L«cinum auranliacum 
from France a rc reported upon, and color variants in Sui/Ius arc discussed. 
In Tjlopilru amyloid reactions in T. sordidus are discussed and T. subfusipes 

is described as new. 

Since publishing 'The Boletes of Michigan' (Smith & Thiers, 1971 ), Smith has 
continued his study of this group in the state with the result that a number of new 
problems have been discovered as well as data have been obtained on a number of 
problems of long standing. In the following account some oft.hc more interesting items 
result.ing from continued field work in the state are presented. 

One was the discovery, by ~(rs. Florence Hoscney, of a Tyloj1ilus growing in 
connate clusters and having narrow spores and a bitter taste. Another was the 
discovery of a variant of Suillus breuipes in which the pi leus stains or Oushes green 
over extensive areas. Also, the taxonomic value of the amyloid reactions in t.hc 
Tylopilus sordiaus complc..x still remain questionable because of t.hc erratic pattern 
of appearance which they present. The problem, apparently, concerns metabolic 
products precipitated in a fortuitous manner so that similar results arc never obtained 
in a consistent pattern from one fruit body to another, or even from different mounts 
from the same basidiocarp. T!tis phenomenon is not restricted to the genus Tylopilus 
in the Bolctaccac. Singer (1962) and Snell & Dick (1970) both described the genus 
Xanlhoconiunz as having the stipe entirely smooth. Here in ~ichigan we have picked 
up a variant of Boklus a.f!inis witl1 the stipc distinctly reticulate. 

The specimens cited have all been deposited in the University Herbarium of the 
University of ~fichigan (~ riCH) . Color terms within quotation marks arc taken 
from R. Ridgway, 'Color Standards and Color Nomenclature' , Washington D.C. 
1912. 

fiOLETUS AFFINIS var. retieulatus, var. 11011. 

Pileus 3-5 em latus, late convexus, siccus, vclutinus, ochracco-bnrnncus ("Sudan brown"), 
non-maculatus, cum 'KOH' fcrrugincus. Contextus albidus, immutabilis, mitis. Pori fulvo-

32 1 
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ochracci. Stjpcs 4 7 em longus, 12 13 mm crassus ; subnlbidus, reticulntltS; rericulum cinna­
momc\lm. Sporac 10.5- 14 X 3·5- 4·5 JJ.· Highland Rcc. reaction. Area, Oakland County, 
Michigan, July 24, 1972, A. H. Smi\h 8r r76 (typus, MICH). 

Pileus 3-5 em broad, hemispheric to broadly convex, dry, velvety to merely 
unpolished, evenly colored " Sudan brown" to "buckthorn brown" overall (a rich 
yellow-brown), margin Rush with the tubes; KOH on cuticle ferruginous; ):cS04 
no reaction. Context whitish, taste slight, odor not distinctive, with KOJ I : no color 
change. 

Tubes mature, all d ull amber-brown, adna te, plane, spotting rusty ochraecous 
to dull "Sudan brown," no blue stains evident; pores minute, nearly concolorous 
wi th the pileus when mature. 

Stipe 4-7 em long, 12- 13 mm thick, equal, solid, distinctly reticulate overall 
with a brown (" Sayal brown") reticulum on a pallid to brownish ground color, 
base white and naked at first, the brown color gradually extending bascward until 
entire stipe is colored. 

Spore deposit rusty ochraccous. Spores ro.5- 14(- r5) X 3·5- 4·5 I'• smooth; in 
profile narrowly inequilateral, in face view subohlong to bluntly navicular, bright 
ochraceous in KOH, pale rusty brown in Melzer's. 

Basidia 4-spored, clavate, 6-7 tt broad, hya line in KOH. Pleurocystidia scattered, 
subaciculate, 3o-45 X 6-g ft, hyaline in KOH, in felzcr's many seen to have a ± 
granular dark yellow-brown content. Chcilocystidia similar to pleurocystidia and 
hyal ine, some clavate cells with golden-ochraceous incrustations also present. 
Caulocystidia abundant, clavate, 25-38 x 10 r8 p, hyaline and thin-walled in 
KOH, yellow in Melzer's; sma ll dextrinoid parliclcs and incrustations present and 
these very abundant on cortical hyphae as revived in ':'\ felzer's. 

Tube trama with boletoid hypha! arrangement (hyphae diverging from a central 
strand. ). Pilear cuticle a closely packed trichodermium of infla ted cells 9- 18 IJ. wide 
~Pving an impression of a cellular layer (epithelium) but the termina l cells ± cystid­
roid and acute to obtuse at apc.x, these cells up to '51' or more wide and the layer 
yellow in KOH except for the hyaline ultimate and penulatimatc cells; dextrinoid 
debris conspicuous in the cellular layer. Tramal body of wide ( r2- 15Jt) hyphae with 
fine particles scattered in the intercellula r spaces or on the hyphal walls (not as 
de.xtrinoid as the particles in the cuticle ). Clamp connections none. 

Gregarious under oak-beech (old growth stand). Highland Recreation Area, 
Oakland County, Michigan, July 24, 1972, A. H. Smith 81176 {type, ':\UGH). 

OBSERVATIONS.- This variant is clearly a" Xanihoconium" in the sense of Singer. It is 
closcs1 to Bolt/us affinis var. ajjinis but differs sharply in the slipe being reticulate 
(quite obviously so) to near the base, and in having spores measuring slightly smaller. 
The degree to which dcxtrinoid debris occurs in the tissues of var. reticula/us is rather 
·triking, but its 1axonomic significance remains to be esta blished. 

BoLETL'S BICOLOR var. SUBRETICU L.A n ·s Smith & Thiers 

During the season of 1972 near Oak Grove in Livingston County, ~tichigan , 

fruitings of hundreds of basidiocarps were observed, and variation with in B. bicolor, 
especially var. subreliculalu.r, was studied in detail. The following characters were 
observed:-

( 1) The reticulum at the apex of the stipe: It is obscure in most young basidia­
carps, but evident at maturity and in age, and is to be regarded as a rather con-
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stant feature of freshly matured fruit bodies. It is present to the same degree t11at 
one finds it in Boletus smsibilis Peck. (2) The color of the pileus: It is very close to 
"brick red" and soon fades so tha t mature caps have usually lost the deep red tone. 
In fact about half of all the basidiocarps seen had lost nearly all the red tints (but 
were, admiuedly, past maturity). The red pigment is located in ilie epicuticular 
hyphae ami as these a rc pulled apart by the expansion of the pileus, yellow becomes 
the dominant color. (3) The tubes: They were typically adnate-decurrent and short. 
They often split instead of separa ting when broken downward. In var. bicolor, they 
tend to become depressed around the stipc and to separate when broken downward. 
(4) Staining reactions: The context, tubes and stipe readi ly changed to blue when 
injured. (5) Size: The dimensions as recorded on paper may create a false impression 
as to the proportions of ilie fruit body. Var. subreliculaltt.r typically has a slender Stipe 
in relation to the width of the pileus. Young stages resemble closely Peck's ( 1872) 
illustration of the type variety. ln none ofilie basidiocarps did one get the impression 
of a thick-stipcd species as shown in the upper figure of Snell & Dick ( 1970). However, 
these auiliors have dealt with the variants of this species remarkably well in their 
plate 40 ( 1970). Their upper figure is of the robust variant of the type variety as I 
have always known it since my student days. Their central lower figure appears to 
me to be typical of var. subreliculalus. The figures to the left and to the right represent 
me type variety as illustrated by Peck. The point of all this is that to me the robust 
variant is a true Boletus in the sense of Singer ( 1962), whereas B. bicolor var. subrelicu­
latus is a '"Xerocomus" a genus I do not recognize as distinct from Boktus. 

BOl-ETUS HORTONJ I Smith & Thiers-PI. 27 

This bolete was first described as Boklus subglabripes var. corrugis by Peck. The very 
irregular pi lear surface obviously influenced ilie choice of the varietal epithet. Since no 
critical account based on fresh specimens is available. ilie following one is offered:-

Pileus 5- 9 em broad, convex, becoming broadly convex, surface coarsely rugulosc­
pitted and uneven, often more so toward ilie margin, color variable-reddish cinna­
mon with olive-brown areas or rather evenly colored by either of iliese colors, 
redder in drying but some pilei retaining olive-buff areas, margin even. Context 
whitish becoming yellow over the tubes, p inkish under the cuticle, taste mild ~or 
ilie cuticle slightly acid-bitterish}, when cut showing occasional very weakly blUish 
areas and the line above the tubes becoming bluish green; KOH on cuticle merely 
brownish. 

Tubes about 1 em deep at maturity, yellow at first, greenish in age, very faintly 
blue where bruised or cu t, adnate or depressed around ilie slipe; pores minute, 
yellow at firs t, olive-green in age, staining slowly to dull cinnamon if bruised. 

Stipe 4-8 em long, 12- 18 mm thick, equal, piili white, cortex yellow (and color 
more pronounced in age) ; surface bright yellow, naked to prumose, in age dis­
colored below to ± cinnamon buff. 

Spore deposit olive-brown. Spores 13 15 x 4- 4.5 p., smooili, inequilateral in 
profile, in face view navicular to subelliptic, weakly ochraceous to pale tawny in 
KOH, yellowish to tan in Melzer's; wall about 0.3 p. thick. 
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Basidia g-ro.s p. broad near apex, clavate, 4-spored, hyaline in KOII and practi­
cally so in Mel7.er's. Pleurocyslidia none found. Chcilocystidia narrowly elongate, 
4o-65 X 2-3 I' {at base) X 4-5 p. at apex, this type tyP.ically originating from a 
ventricose cystidium-like cell as an apical proliferauon drffcrentiated by a septum; 
some aciculate to fusoid-ventricose cells also present on tube edges, these 18 27 x 
3- 5(-1o) p., hyaline and smooth. Caulocystidia in patches of caulohymenium, 
dcxtrinoid when first revived in Melzer's but soon fading, tubular with a blunt 
apex and measuring 25 50 X 5 8 p., arising as the terminal cell of a filament or as 
an apical prolongation of a ventricose cell 1 o 15 p. wide. 

Tube trama of hyphae divergent from a central strand {the boletoid type), 
hyaline to yellowish in KOH and in Melzer's respectively. Pilcar trama of inter­
woven hyphae 8-20 I' wide, yellowish to hyaline in KOH or Melzer's but with a 
strong "fleeting amyloid" reaction. Hyphae of stipe cortex perpendicular, 7 25 !' 
wide, walls of some hypha! cells thickened to 2 p. or more and the wall distinctly 
amyloid under the micro cope (but often only in the region ncar the septa or in the 
thickened part of tlte wall, many cells entirely inamyloid and thin-walled), some 
cells with both deep red and blue present in different areas. Clamp connections 
not found. 

Gregarious on humus in low oak woods, Highland Recreation Area, Oakland 
County, r-..richigan, July 24, 1972, A. H . Smith 81172, 8rr88. The C{)lleclions were 
made in the same woods but about a mile apart. 

0BSERV,\TJONS.-The above description is drawn entirely from the collections cited 
to avoid any possible confusion. The positive features which cause me to identify 
these collections as B. horwnii arc the rugose-pitted roughened pileus, the aspect of 
Boletus subglabripe.s, the very slight bluing reaction, the spore size, and the details of 
the pileus cuticle. On the other hand, the characters noted in these collections which 
appear to distinguish them from the type of B. /zortonii are the elongated narrowly 
clavate proliferations from ventricose cells-here termed cheilocystidia, and which 
appear to be a secondary development- and the amyloid reactions of the cortical 
cells of the stipe in fr·eshly dried mature basidiocarps. 

At the present time, however, ! do not feel justified in using these features in 
establishing a 'new species'. Since the proliferations of the cuticular cells of the pileus 
are a feature of Peck's type, and since the elongated cheilocystidia of the 1972 collect­
ions a re most numerous on the older basidiocarps for the present I interpret them 
as an expression of one and the same genetic set of factors. At l ea.~t this seems to be 
the sensible course to follow until a much larger sample of the species is availabke 
for study. 

The amyloid reaction on the hyphae of the stipe was demonstrated on old but 
not on young material. Also, it tends to fade in an hour or so. ! wa.~ unable to demon­
strate it on other collections (from Massachusetts and Ohio as well as from Nfichigan) 
which have been in the herbarium for a number of years. This is unusual for the 
iodine reactions generally are more reliable on dried material that has been in the 
herbarium for many years than on fresh or recently dried speci mens. No amyloid 
reaction was found on the cortical hyphae of the stipe of Boletus subglabripe.s. Because 
of these considerations, I prefer to study the problem further. One point, however, 
was clearly emphasized by the 1972 collections: Bolet11s subglabripe.s and B. hortonii 
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are very closely related, and have no close relationship to the genus uccinum other 
than the fact they arc boletes. The stipe in B. lzorto11ii is less distinctly ornamented 
than that of B. subglabripu. 

Boletus rubissimus, sp. nov. 

Pileus 4---9 em latus, convexus dcmum late convcxus, impolitus, siccus, cancsccru, rubissimus 
("Pompcinn red"), dcmurn ad margincm sulphurcus vel ochracco-roscus. Contcxtus pallide 
lutcus, immutabili3, mitis. Pori laetc lutei, 2- 3 per mm. Stipes 7-9 em longus, 1H3 mm 
crassus, sursum laetc luteus, deorsum flavus, tactu caerulcus, pruinosus; pruina lactc rosea. 

porae 9- rr x 3- 4-J.l· Highland Recre:uion Are.'l, Oakland County, Michigan, july 25, 
1972, A. H. Smith 8rr87. (typus, MICH). 

Pileus 4 9 em broad, convex becoming broadly coqvcx, surface unpolished and 
dry when very fresh with a hoary sheen, "Pompeian red" over ail at except the 
brrght yellow ("sulphur yellow" or more ochraceous) margin, disc retaining the 
pinkish red tones. Context thick, pale ye llow, taste mild, not staining blue when cut 
or only weakly so and then in very Lrm.ited areas. KOH on pilcar cuticle: slowly 
yellow on the pink surface; NH40H: no color change on pilear cuticle; FeS04 : on 
context gray. 

Tubes (all young) 2- 4 mm deep, bright yellow, staining a grayish blue when 
injured, depressed around the stipe; pores minute (2 3 per mm in young material ), 
lemon-yellow becoming dingy ncar maturity. 

Stipe 7-9 em long, r&-23 mm thick, equal, soJjd, pale yellow above, Aavous below, 
when cut turning blue in local ar·eas ncar base and these eventually reddish stained, 
paler yellow above; surface flushed pompcian red over lower poruon and pruino e, 
yellow above and there finely reticulate, yellow mycc)jum a round base. 

Spores g-rr X 3-4(-4.5) I'• smooth, yellowish in KOH and yellowish hyaline in 
Melzer's, in profile somewhat incquilatcral, in face view almost oblong varying to 
narrowly ellipsoid, wall thin ( 0.2 ll thick). 

Basidra 28--34 X 7--9 J.l, 4-spored, clavate, hyaline in KOH and yellowish in 
'Melzer's. Pleurocystiwa numerous, 37- 55 X 9-1 4/l, fusoid-ventricose and tapered 
to an acute apex, hyaline in KOH or in Melzer's, thin-walled, smooth, content not 
distinctive ('empry'). Cheilocystidia either similar to pleurocystidia or smaller 
(2o-3~ x 4- to J.l ) and aciculatc to clavate, remruning yellow in KOH (on fresh 
matcrral) for sometime before fading, some yellow incrusting material seen on some 
cells {but this not characteristic). Caulohymcnium of cystidia and basidia, the 
cystirua 28-56 x 7- 17 I'• mostly fusoid to fusoid-ventricosc and many with yellow 
content (in KOII), varying toward clavate (apex obtuse and neck lacking), thin­
walled, smooth; ficxuous filamentose elements also present in the layer. 

Tube trama of hyaline thin-walled hyphae 6--9ft wide, tubular or an occasional 
hypha witl1 inflated cells up to r ~-20 ll wide, wall in both types thin and hyaline, 
arrangement boletoid (hyphae dtvcrgent to subhymcnium). Pileus trama of com­
pactly interwoven hyphae 8- rs ll wide, walls thin and hyaline. Cuticle of pileus a 
basal layer of interwoven hyaline (in KOH) hyphae 3-7 ll wide from the upper 
surface of which arrises a trichodermium in patches of narrow hyphae (2-3.5 J.l), 
sparingly septate and with end-cells having parallel walls (in optical seclion) and 
the apex blunt, walls smooth and thin. Clamp connections none. 

Scattered among bushes of Vaccinium under oak, Highland Recreation Area, 
Oakland County Michigan, Juli 25, 1972, A. H. Smith 81187 (type, MICH). 
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Figs . .-.~. Tylopilu.s sordidu.s (a variant). - 1. A plcurocystidum with granular amyloid 
content and one with coagulated amyloid content (revived in Melzer's) . - 2. Cheilocystidia 
with amyloid material adhering to surface. - 3· Cells from pilear trichodermium with 
amyloid content and amyloid incmsting material. - 4· Spores with amyloid incmsting 
material and amyloid content. 

Figs. 5- 7. Lcccinum aura11tiacum. - 5· Pleurocystidia. - 6. llyphae from pilcar cuticle 
showing pigment globules and granules. - 7· Spores. 

Spores as reproduced approximately X Goo; hyphae and hypha! end-cells approximatcl)• 
X 425· 
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OBSERVATION .-The salient features of this boleteare the fine reticulation over the 
uppermost portion of the stipe, the most beautiful deep pink color of the pileus 
imaginable (and which is persistent over the disc), the short spores, and the weak 
and sporadic color change to blue in the context of the pi leus and upper part of the 
stipc. It is a fifth species in the stirps Regius of Boletus. Boletus speciosus, B. peckii, and 
B. pseudopeckii arc the others. B. rubissimus differs from B. speciosus, the most similar 
one of the group, in shorter spores (9 11 X 3 4·5 p. compared to 11 15 x 3- 4p.), 
in having a weak and spotty change to blue except for the young tubes, and in the 
hoary sheen of young pilei along with the rather inconspicuous reticulation on the 
stipe. Boklus pstudopeckii i~ readily distinguished by its dull red pi leus at first soon 
becoming brown, by its spores ( to 14 X 3·5 4p.), by the lack of any trichodermial 
development of the pi lear cpicutis, and more extensive development of the retic­
ulum over the stipe. Boletus regius has spores 1 1- 16 ): 4- 5 p., and quite a different 
pattern of pigrncmation, but the color change to blue in both appears to be rather 
similar (see Singer, tg67: 40). Boletus peckii differs in the strongly reticulated stipc 
(as described by Peck), a bitter taste (as reported by Coker & Beers) , in having 
very few plcurocystidia and in having the hyphae of the pi lear trichodermium 4-8 
( - 1 o) 11 wide in sharp contrast to the 2-4/t width of the hyphae as found in B. rubis­
srmus. 

LECCINUM AURAI\"TJACUM {St-Amans) S. F. Gray-Figs. 5-7 

Smith, Thic~ & Watling (1966) published an account of this species based 
largely on American collections, but no neotype was designated. In fact it would 
have been inappropriate to do so, since the name originated with Bulliard and we 
did not study material from his area. But over the years there has been much con­
fusion regarding the application ofBulliard's name and I am afraid this confusion 
has been carried into the modern literature, sec Singer, 1967, and Smith, Thiers & 
\\'atling, 1966. 

13ulliard's ( 18og, 1812) plates 236 and 489 fig. 2, show an orange-red Ltccinum 
with no overlapping sterile pilcar margin, a feature which Smith & al ( rg66) used to 
distinguish the section Ltccinum with L. auranliacum as the type. Singer ( 1967) made 
the same mistake since he listed B. versipellis Fr. as a synonym of"Lt&einum auranliacum 
(Bull. ex St-Amans) S. F. Gray." (Fries described Boklus versipellis in 1838, p. 424 
as follows: " ... vclo mcmbran. annulari inRcxo appendiculato ... " a statement 
which clearly indicates an appendiculatc pilear margin). 

This situation was again brought to mind by a collection made south of Dole, 
France, in the company of Dr. Vincent Demoulin of Li~ge, Belgium. We found a 
collection of three basidiocarps in perfect condition which answered perfectly to 

Bulliard's illustrations. To make a long story short, a description of this material 
fo llows:-

Pileus 8 12 em broad, hemispheric to convex, becoming broadly convex, surface 
dry and dull , ferruginous (orange red) to deep ferruginous red (dark red), cuticle 

14 
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continuous at first but toward the margin with minute appresscd squamules, 
margin not distinctly appcndiculate (a very narrow inconspicuous sterile zone 
present). Context white quickly changing to watcry-vinaccous to vinaceousgray 
to bluish fuscous, odor and taste pleasant. 

Tubes 1.3- 1.5 em deep in mature pilei, depressed around the stipe, whitish to 
"ivory yellow" (very weakly yellowish) to ~ayish, staining as in the context if 
injured; pores small, whitish to (temporarily) 1vory yellowish, dark gray or brownish 
in age, if rubbed lightly sta ining yellowish, if severely injured changing as in the 
context . 

Stipe up to 12 em long and 3·5 em thick, enlarged evenly downward, ground 
color white; ornamentation black in age, white at first and becoming reddish to 
reddish brown before blackening, darkened areas may be in a subretieulate pattern, 
no blue staining evident. 

Spores 12- 15 X 3·5-5 p., smooth, narrowly inequilateral in profile, in face view 
narrowly subfusoid, apex lacking a pore, color in KOH dull cinnamon, in Melzer's 
pale dull cinnamon. Basidia 4-spored, g 12 (L wide at apex, hyaline in KOH. 
Pleurocystidia 34- 56(-63) x 9- 14 p., fusoid w1th acute apex, thin-walled, smooth, 
hyaline and 'empty' as revived in KOH. Pileus cuticle of appressed hyphae con­
taining a dissolved red to orange pigment and 5-10 ( 12- 20) IL wide, wall in wide 
hyphae with an irregular hyaline outer Ulin sheath (revived in KOH). 

OBSERVATIONs.-The pi leus dries rusty reddish as in American collections placed 
under this name. Smith & al. ( 1966) used, as one of the distinguishing features of the 
'type' variety of L. auranliacum, the fact tllat the intracellular pigment in many 
cuticular hyphae, when revived in Melzer's, rounded up into 'pigment globules' 
which were 0.5 10 p. in diam. The collection from France also shows this character 
clearly. But the American 'L. aurantiacum' and Bulliard's SjX:cies differ sharply in the 
degree to which the sterile pilear marginal membrane develops, and in its behavior 
as the pileus expands. lf we formulate a concept from llulliard's plates witll micro­
scopic characters added from the collection south of Dole, France, we have the fol­
lowing: (1) pileus margin not distinctly appendiculate ; (2) pileus ferruginous red 
(orange-red) ; (3) ornamentation of stipe passing from while through reddish to 
reddish brown before becoming blackish; (4) tubes pallid (whitish) or so lightly 
tinted yellow as to be scarcely yellow at all; (5) pigment globules in some of the cutic­
ular hyphae of tlle pileus as revived in Melzer's; and (6), tlle cut flesh changing 
through reddish to fu cous. r believe that a neotype shou ld be selected to 'anchor' 
Bulliard'~ name to a fungus witll the above six essential features, or perhaps in the 
interim, regard llulliard's two published plates as a substitute for the type. Our 
collection is not sufficient to establish a neotype and make the proper distribution 
of specimens. But it docs serve, along with the account by KUhner & Romagnesi 
( 1953: 40) which emphasizes tlle color of the intracellular pigment, to clearly show 
tllat a Luci11um with a red pileus and a non-crenate pilcar margin docs exist, and in 
my estimation must be regarded as the type-variant of tlle species. The American 
variant previously designated as tlle type differs in the distinctly appendieulate 
pilear margin as previously stated. 

Lecci11um insigm has the color of L. aurantiacum in its type variant, but the pigment 
is not stable and breaks down in drying so that dried specimens can be distinguished 
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at a glance. Both have some very wide epicuticular hyphae which form the fibrils 
noted ncar the margin. Both the American and European L. aurantiacum have pig­
ment globules in some of the cuticular hyphae, but these arc absent in the type 
of L. insigne. Thus the two species a rc more readily distinguished in the herbarium 
than in the field. 

SUILLUS OREVIPES (Peck) Kuntze 

Smith & Trappe (1972) published an account of collections of Suillus rmrtatus 
Smith & Thier-s, in which the pilei became flushed with olive to dark bluish green, 
yet signs of deterioration of any kind in the basidiocarp were absent. In some in­
stances pilei that were entirely dark green were observed. We thought that S. imitatus 
was the only species in which this change occurred, but on October 13, 197 1, at 
Midland, :vfichigan, under Pinus resinosus it was observed inS. breuipes (Smith 8o863). 
Four out of five basidiocarps in the group showed splashes of dull green on the pileus. 
These varied in extent with the individual fruit body but in no case did they cover 
more than half of the pileus. 

Suillus inritatus is an annulate species not closely related to S. breoipes within the 
genus Suil/us. Therefore the possibility that only one species is involved in this green­
staining phenomenon is ruled out. The only common environmental factor was that 
in both instances the collections were found after periods of cold rain. No freezing 
was involved that I am aware of though night temperatures had been low in each 
area. 

The variant of S. inritatus was formally described as a variety but the designation 
of fonna as a category might be more logical in view of the "Michigan find. Before 
making any formal changes, however, it would be advisable to know more about 
the nature of the change and its possible occurrence in still other species. 

The microscopic data on Smith 8o863 arc as follows: Spores 7-8 X 2.8-3.2 p, 
smooth, in face view oblong to narrowly boat-shaped, in profile obscurely inequi­
lateral, nearly hyaline in KOH. Basidia 15-21 X 5- 6.5 p., clavate, 4- spored. Pleuro­
cystidia in clusters surrounded by rusty brown incrusting material or some of this 
in the cells themselves, the cystidia 4--6 p. wide, cylindric, and variable as to length. 
Cheilocyslidia not seen {cd~e may l>c identified of copiou~ incrustations obscuring 
cellular detail) . Pellicle of p1leus an ixocutis as revived in KOH. Clamp connections 
not found. 

Tvr.oPrLt:S soRomus (Frost) Smith & Thiers-Figs. 1-4 

Smith & Thiers ( r97r ) commented on the amyloid reactions of tissues in a collec­
tion (Hosency 538) identified as this species (but with reservations). On July 25, 
1972 at the Highland Recreation Area, Oakland County, Michigan, a collection 
(Smith 81193) was made in which the basidiocarps shed further light on the amyloid 
reactions of species in this genus. Four basidiocarps were found growing solitary, 
each roo yards or more from the others, along a trail through hardwoods. All were 



330 P I!. RSOONIA - Vol. 7, Part 2, 1973 

studied individually before being grouped under the above mentioned collection num­
ber. One basidiocarp was just past the button stage, two were mature, and one was 
old. In the youngest stage amyloid debris or adhering amyloid material or a myloid 
cell content was difficult to find, but after much searching, three examples of it were 
found in the fresh material in the pilear cuticle. It was also sparingly demonstrated 
again after lhc specimen had been dried. In the mature group materia l was found 
capping some cheilocystidia, it was rare (but present in places) in the pilear cut icle, 
it occurred in a few plcurocystidia as a granular content, and in or on some immature 
basidiospores. In the old specimen amyloid material distributed as described above 
occurred with greater frequency in both fresh and dried specimens. Wl1cn found 
capping cheilocystidia or spores, rod-like extensions of amyloid capping material 
(resembling chromosomes stained with crystal violet) were evident. \'\'ithin lhc 
spores there was no pattern for lhe amyloid bodies observed either as to shape or age 
of spore. Very rarely a spore wilh interior amyloid bodies was found in which the 
apex was capped by amyloid material. 

The characteristic inflated cheilocystidia of T . sordidu.s were present in a ll basidia ­
carps, but the large thick-walled spores mentioned by Smith & Thicrs ( t971 ) were 
absent to very rare and were demonstrated satisfactorily only in the oldest basidiocarp. 
ln all the basidiocarps the context stained blue slowly and then reddish, the tubes 
were gray in all , and the stipe was pruinosc but not reticulate. 

The collection discussed here is still regarded as a variant of T. sordidu.s. The 
behavior of the amyloid materia l suggests that it is a transient stage in the develop­
ment of the basidiocarp or possibly a product produced in small amounts which 
accumulates as the basidiocarps age. Since lhc location of the material cannot be 
predicted, i.e. on cystidia, on or in spores, or in cells of pileus cuticle or on them, it 
does not meet the cri teria of a valid taxonomic character. It must also be remembered 
that the presence of this material has been noted for a number of species of lhe 
Bolctaccae. 

Tylopilus subfusipes , sp. noo. 

Pileus 4- 8 em latus, convexus, glaber, subviseidus, variegatus (pallidus et griseo-brunncus 
vel subspadiccus), pelliculosus; context us amantS, inodorus, subgela tinosus; tubuli albidi 
dcmum incamali ; pori grisco-albidi dcmum incarn::11i , 1actu tarde brunnei: stipes 4- 6 (-8) em 
longus, tO 15 mm crassus, dcorsum attenuatus, non-rcticulatus, pallidus vel sordide brunncus, 
udus, tactu incaruato-brunncus; sporac in cumulis incarnatac; 10 13.5 X 2.9 ·3·3/t· Propc 
Pinckney, Michigan, Livingston County, August 1 1, 1972, Florence llosency 2226 {typus, 
MICH). 

Pileus 4- 8 em broad, convex to plane, lhc margin wavy and turned up in age, 
~labrous, tacky to subviscid fresh, surface mottled to variegate (color uneven, pallid 
m some areas, dingy yellow-brown elsewhere and with some areas grayish brown -
reminding one of a medium-dark pileus of B. griuus Frost in Peck) ; pellicle often 
separable as a thin hY-aline layer. Context watery-mottled, soft, taste bitter, odor 
not distinctive, with FeS04 olivaccous. 

Tubes separable from pi leus, 4 5 mm deep, whitish, becoming delicate pink, 
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ad nate to subdecurrcnt ; pores about 2 per mm, stammg rusty vinaceous then a 
diney brown when bruised. 

Supc 4-8 em long, 10-15 mm a t apex, tapered to a point below (connate), surface 
uneven but not reticula te, ground color whitish but obscurely streaked or Ou hcd 
pinki h brown, not viscid but feel ing wet to t.he Lauch , where cut staining dingy 
pinkish brown. 

Spore d eposit dingy pink, about as in T .felleus (Fr.) Karsten. Spores •o- •3·5 X 
2.g-3.3 I'• smooth, a~x lacking apical differentia tion, color in KOH hyal ine and 
nearly so in ~1clzer s; shape in face view suboblong to narrowly subfusoid, in 
profile narrowly incqui la teral. 

Basidia 4- spored , clavate. Plcurocystidia clavate to submucronate, 9-13 p. broad, 
content reddish in 1\ !e lzer's in fresh materia l but a morphous a nd ochraceous in 
dried material (in both Melzer's and KOH), imbedd ed in the hym enium. Cheilo· 
cystidia basidiole-likc but moSLly yellow revived in KOII or "Melzer's. 

Pileus cuticle a thick tan~led layer of hyphae 3-5 f' broad and appearing to be 
separated by slime, yellow1sh in .\1elzer's; no amyloid debris, incrustations, or 
distinctive cell-content seen. Clamp connections not present. 

Ccspi tosc-grcgarious under oak, ncar Pinckney, Livingston County, Michigan, 
Aug. 1 ' • 1972, Florence Hoseney 2226, ( type MICH). 

Os E RVAT ION>.-The pellicle of the pileus, the conna te stipes, the very narrow spores 
and yellow cystidial content as revived in :vfclzcr's along with lack of reticulation 
on the stipe, dist inguish this species among the bitter ones wi th vinaceous spore 
deposits. The wet consistency and ' feel' a long with the very soft subgelatinous 
tissues (pileus and tubes) arc a lso striking features. 
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PENICILLIUM DONKD SP. NOV. AND SOME OBSERVATIONS ON 

SCLEROTIAL STRAINS OF PENICILLIUM FUNICULOSUM 

AMet. tA C. STot.K 

Cenlraalbureau voor S&himmelcullures, Baam 
(With one Tc.'<t-figurc) 

A description and drawings of a new species of Pmicillirar~, P. donkii, arc 
presented. Pmicillium purpurogmum Stoll var. rubri-sc/.erotium Thorn is con­
sidered n synonym of P. funiculomm Thorn. Some observations arc record­
ed, especially in connection with the cultural .appearance of sclerotia! 

strains of P. Juniculomm. 

From arable soil in Alaska a number of cultures were isolated by L. K. Oliver and 
sent to the 'Centraalbureau' for identification. Among these one st rain of Pmicillium 
turned out to be sufficiently dirferent from all known members of the genus to 
warrant its description as a new species. Since this isolate is characterized by dark 
brown, soft , sclerotium-like structures, it is compared with two other species of 
Pmicillium which are a lso known to produce brown or black pseudoparenchymatous 
sclerotia: P. TIIJVtU-<.telandiae and P. funiculoswn. 

Penicillium donkii Stolk, sp. nov. Text-fig. 1 

Coloniac in agnro Czapckii 25 °C, ferc cclcritcr crescunt, modice floccosac, medio elato, 
albae vel bubnlinac, conidiis grisco-viridibus abundantibus; nonnumqu<~m pauc:~ corpora 
alba sctosa sclcrotialia adsunt. Rcvcnmm primo roscolum, dcindc brunncum. Coloniac 20 °C 
lentius crcscunt, numcrosa corpora alba sctosc formam, penicilli paucis intcrmixta. 

Coloniae in agaro mahoso 25 °C celcritcr cxpansae, stratum I axe tcxtum mod icc sporulans 
formant ; rcvcrsum brunncum transpnrct; corpora sctose nulla vel rarn. 20 °C corpora sctosa 
abundant, pcnicillis intcrmixta. 

I lyphac vcgctntivac primo hyalinac, dcmun lutcolac, 2-6 11m diamctro. 
Conidiophora plerumquc c hyphis aeriis, margincm versus nonnumquam e byphis sub­

mcrsis oriuntur, simplicia, scptata, hyalina, 2o-3oo X 2 -3 pm, parictibus levibus vel fcrc 
lcvibus, sursum dilatata, 4-5.5 11m diamctro. Penicilli monovcrticillati. Phialides ro-12 
vcrticiUatae, c basi cylindrica ct tubo conid iifcro subito constricto, eire:~ r f-'111 Iongo, constant, 
7·5 ro X 2.2 2.5/lm. Conidia subglobosa vel pacnc cllipsoidc:~ , diluta viridia, 2.0 2. 7 X 
1.5- 2.3 11m, lcvia vel fcrc levia, columnas ad 200 J.Lffi longas formant. 

Corpora sclcrotialia brunnca, plcrumquc discrcta, globosa, 6o-r2o 1-4m diametro, mollia, 
pscudoparcnchytamosa, multis hyphis scptatis, hyalinis, fcrc rcctis, dcorsum ramosis, radian­
tibus ad 300 11m longis, t.!j-'l J.Lill crassis, circumdata, quae corpus brunncum omnino com­
plcccuntur. Status perfcctus ignocus. 

TvPus CBS 188.72, isolatus a L. K. Oliver e solo agrcsti in Alaska. 

Colonies on Czapck agar growing fairly rapidly, attaining a diameter of 4- 4.5 em 
within two weeks at 25 °C, azonate, consisung of a thin, loose-textured, more or 
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Fig. 1. Pmicillium donkii, CBS 188.72.- a. Penicilli.- b. Conidia. - c. Section through a 
sclerotium-like body. - d. Habit sketches of penicilli showing conidial columns. 

less floccose, basal felt; central areas raised, close-textured, nearly sterile, white 
to Vinaeeous-Bun· (Ridgway, Pl. 40; Rayner, •7'"d ), bearing abundant conidial 
structures in marginal and sub-marginal areas, occasionally producing a few, white, 
setose, sclerorium-like structures; surrounded by a narrow, brownish zone, consisting 
mainly of submerged hyphae. ConidjaJ a reas ~reyish green, ranging from Celandine 
Green to Storm Gray, becoming Grayish Ohve in age (Ridgway, Pis. 47, 52, 46; 
Rayner, 33""b, 35"'", 21 ""). Exudate lacking. Reverse a t first pinkish, ncar Light 
Pinkish Cinnamon, later showing: brown shades ranging from Snuff Brown to Bister, 
becoming Clove Brown in age (Ridgway, Pis. 29, 40; R ayner, 15"d, 15"k, •s" m, 
•7'"m). Colonies at 20 °C growing more slowly, developing numerous white, setose, 
sclerotium-like bodies, usually produced ncar the agar surface, but sometimes also 
occurring within the aerial mycelium, intermixed with a few penicilli; colour white 
to greyish. 

Colonies on malt agar atta ining a diameter of 6.5 em within two weeks at 25 °C, 
zonate, consisting of a loose-textured felt, light- poring throughout; dark brown, 
ncar Chactura Drab, becoming Chactura Black in age (Ridgway, Pl. 46; Rayner 
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17""k, 17""m), owing to the brown colour of the reverse showing through; setosc 
bodies lackin~ or scanty. Reverse dark brown like the surface. Colonies at 20 °C 
consisting mamly of a layer of white, sctosc, sclerotium-like bodies, embedded in 
and overgrown by a loose aerial network, bearing abundant conidial structures, 
surrounded by a broad, brownish marginal zone consisting mainly of submerged 
hyphae. Reverse like at 25 °C. 

Vegetative hyphae at first hyaline, later becoming yellowish brown, smootll­
walled, 2 6 /Am in diameter. 

Conidiophorcs arising usually from the basal felt and from overgrowing aerial 
mycelium, in marginal areas sometimes developing from submerged hyphae, 
unbranched, septate, hyaline, variable in lengt11, ranging from 20-300 p.m in 
lengtl1 by 2- 3 ttm in diameter, witll walls smooth or nearly so, rarely covered witll 
a few encrustations, apices enlarged, about 4- 5.5 pm in widtll. Penicilli mono­
verticillate. Phial ides in crowded whorls up to 1 o or 12 in a verticil, consisting of a 
cylindrical base tapering abruptly to a short conidium-bearing tube (about 1 ftm 
long), measuring 7·5 10 X 2.2 2.5 11m. Conidia sub~lobose to ellipsoidal, pale 
greenish, 2- 2.7 x 1 ·5 2.2 pm, smooth or nearly so, formmg well-defined, someumes 
slightly twisted columns up to 200 pm in length. 

Sclerotium-like bodies usually discrete, globose, 6o-120 pm in diameter, hyaline 
when young, but soon becoming brown, soft , pseudoparenchymatous, consistmg of 
comparatively small, irregular cells, about 2- 3 ftm in diameter, with tlle surface 
cells radially arranged; bcarin~ numerous, septate, hyal ine (at tllc base slightly 
brownish), radiating, fairly stra•ght hyphae, up to goo pm in length by J.~-2 11.m 
in diameter, a few times branched at the basal parts, completely obscunng the 
brown inner bodies and giving tlle structures a conspicuous white appearance even 
in old cultures. Perfect state not observed. 

The species is mesophilic, optimum temperature 2()-25 ~c, maximum temperature 
somewhat above 35 °C. Development of setosc bodies is more pronounced at 20 °C 
than at 25 °C. 

TvPt: CULTURt:: CBS 188.72, isolated by L. K. Oliver from arable soil in AJaska. 

The species is named after the late Dutch mycologist Dr. :vf. A. Donk. 
Penicillium donkii cannot be placed satisfactorily in any of the series of the genus 

proposed by Raper & Thorn (1949). The structures of the penicilli, the conidial 
columns, and the shape of the phialidcs arc reminiscent of the P. lllomii series. 
However, the soft, brown, sclerotium-like structures of the present species arc quite 
different from the u·ue sclerotia characteristic of the species of the P. Jllomii series. The 
sclerotia of tlle latter are typically very hard and gritty, consisting of large, almost 
colourless, polygonal cells with very thick walls. The dark brown, sclerotium-like 
bodies of P. donkii arc suggestive of the reddish brown sclerotia produced by occa­
sional strains of P.Juniculosum Thom and the black sclerotia characterizing P. novae­
<.telandifu .Bcyma. The sclerotia of tllc latter two species arc much larger. They arc 
pseudoparcnchymatous and consist of large, thick-walled, brown cells, which a rc 
quite different from those of P. donJ,;ii. ~1oreovcr, they are not surrounded by long, 
conspicuous, radiating hyphae. In addition, P. donkii differs from the two species 
mentioned in producing monoverticillatc penicilli. 

Although classified by R aper & Thom in the Biverlicillala-Symmetrica, P. novae­
<.ulandiae docs not produce the lanccolatc phial ides characteristic of this section. T he 
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penicilli of P. novae-zulandiae are in much better agreement with those of the P. 
raistrickii series, but the sclerotia of P. novae-zeelandiae are quite different from those 
occurring in this series on account of their structure and black colour. 

PENICILLIUM FUNICULOSUM Thorn 

Pmicilliumfwriculosum Thoro in U.S. Dept. of Agr., Bur. Anim. lnd. 118: 6g. 1910. 

Pmicillium purpurogmum toll var. rubri-sdtrolium Thorn in Mycologia 7: 142. 1915. 

Penicillium purpurogenum Stoll var. rubri-sderotium was introduced by Thorn ( 1915) 
for strains which have the deep red reverse in common with the parent species, but 
differ from P. purpurogenum in developing dark red to dark brown sclerotia on the 
surface of the agar. The type strain of this variety (CBS 270.35 = NRRL 1064) has 
lost its capacity to produce sclerotia and no longer develops its characteristic red 
reverse. The strain now produces fa.irly deep, funiculose, broadly spreading colonies. 
Examination of CBS 270.35 proved the conidial structures and the conidia to be 
quite different from those of P. purpurogmum. The conidiophores and especially the 
penicilli show greenish brown colours, thus agreeing completely with the corre­
sponding structures of CBS 329.48 ( = :-.m.RL 1032a) regarded by Raper & Thorn 
( 1949) as representative of P. funitulo.fllm. In addition, the conidial structures of 
CBS 365.48 ( = NRRL t o66), identified by Raper & Thorn ( 1949) asP. purpurogenum 
var. rubri-sclerotium, are also identical with those of P.Junicuwsum. The rate of growth 
and the red colour of the reverse of these sclerotia! strains agree very well with 
Thorn's original description of P.funituwsum ( •g•o, p. 6g) and with CBS 329.68. 

As there is no character other than the production of sclerotia to separate P. pur­
purogenum var. rubri-sclerotium from P.funicuwsum, a character that becomes useless as 
soon as the sclerotia! strains have lost their sclerotia, the maintenance of this variety 
seems to have little sense. 

Colonies of new isola tes of sclerotia! strains of P. funiculosum (CBS 883.72 and 
C BS 884. 72) grow rapidly on mo t media but especially on malt agar. They arc 
velvety or nearly so, at least 'near the margin, while trailing hyphae or strands of 
hyphae arc ob ervcd only in the central areas. On Czapck the reverse is deep red. 
While marginal areas in some strains may be dark brown owing to the production 
of sclerotia, the latter occur only scantily in others. Sclerotium production is most 
abundant on malt agar at 25 °C. O n this medium sclerotia are abundantly pro­
duced tllroughout the cultures, typically occurring in concentric zones. The sizes 
of the conidiogenous structures agree with those of the non-sclerotial strains. Coni­
diophores and penicill i are definitely green to brown coloured. Sclerotia are reddish 
brown to dark brown, globose to ellipsoid, often confluent, about 2oo-300 p.m in 
diameter, pseudoparenchymatous, commonly overgrown by a very thin, inconspic­
uous weft of hyphae, often bearing a few conidial structures. 

Raper & Thorn ( 1949: 619) described an isolate of P.Junitulosum (NRRL 1132) 
which produced reddish brown to dark brown sclerotium-like bodies resembling 
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those of the strains considered by them to represent P. purpurogmum var. rubri­
sclerolium. According to these authors the sclerotia of NRRL 11 32 are primarily 
produced within the substrate, whereas those of P. purpurogmum var. rubri-sckrolium 
were sta ted to develop on the agar surface. However, in the fresh isolates described 
above the sclerotia develop within the agar as well as on the agar surface. 

Sclerotia) strains have a strong tendency to degenerate. After a few transfers the 
colonies become more funiculose while after some years of subsequent laboratory 
cultivation the number of sclerotia decreases. This ul timately leads to the loss of 
the capacity to produce sclerotia. H owever, on Czapek agar some strains produce 
'wet' colonies which consist mainly of submerged hyphae. 

According to Raper & Thom's conception ( 1949), P. Juniculosum is an extremely 
variable species, especially as rega rds the appearance of the colony. Broadly spreading 
as well as restrictedly growing strains belong to it. The' colour of the colonies varies 
depending upon the amount and colour of the aerial mycelium which is usually 
yellow, red, but occasionally colourless. Moreover, the reverse may show such 
dirrcrent colours as pink, red, yellowish or brownish. The older penicilli of the 
strains are often characterized by a greenish colour which may be lacking in young 
structures, but very striking in sclerotium-producing strains. The conidia of these 
strains arc all very much alike. 

A more detailed examination of a larger number of strains of P. Juniculosum is 
necessary to decide on the desirability of a subdivision into varieties, based on 
cultural appearance and rate of growth. 
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BASIDIAL MORPHOLOGY AND HYMENOPHORAL DEVELOPMENT 

IN RHIZOPOGON 

P. I I. B. T ALUOT 

Waite Agricultural Research ln.slitule, Cieri Osmond, S. A., Australia 

(With t4 Text-figures) 

Species currently assigned to Rhizopogon Fr. & !\ordh. can be dividt-d into 
at least two groups on the basis of basidial morphology and hymenophoral 
development. It is desirable that two genera should be recognized but 
problems of typification preclude a formal propos:jl to this cfl"cct. One 
group contains species with clearly dimcrous basidia whidt are commonly 
associated with swollen, thickened or gelatinized basidioles and often 
arise laterally from these. The other is composed of species with clavate 
or cylindrical non-dimerous basidia which arc not associated with modified 
basidioles. ·rnese observations show the potential value of using the develop­
mental anatomy of the hyrnenophore in the taxonomy of Gasteromycctes. 
Fresh 5pecimens in various stages of development arc desirable; mature 

or dry specimens usually prove unsatisfactory. 

Introduction 

In reference to early work by Fischer on the classification of Gasteromycctcs, Lloyd 
( t902: s) stated: " It seems to be the tendency of some writers to select the most 
obscure and difficult points on which to base classification. This has one advantage, 
it gives an air of greater learning. For our part we feel that a system based on points 
of ctiflcrence of the mature plant obvious to the student, is more satisfactory and 
rational." Lloyd ( 1902: 4) also said: ' · ... it is not a matter of policy to classify 
plants by minute anatomical differences which only an expert microscopist can 
trace ... " Few mycologists would still agree with Lloyd on this issue, yet the fact is 
that most work on Gastcromycetcs still relics heavily on mature fructifications and 
makes little usc of detailed developmental anatomy. One wonders how much this 
may be due to the lingering influence of Lloyd' sharp pen, and how much to 

technical difficulties presented by Gastcromycctes. The basictia and other hymcnial 
structures are hcst ~ccn in young, fresh collection or tho c preserved in liquid, and 
usually collapse well before the fruitbodies reach their ma..ximum size. Thus there 
arc difficulties in using dry herbarium material, especially if the collector has care­
fully selected only older or larger specimens. 

What follows is intended primarily to demonstrate the potential value of using 
hymcnophoral anatomy and basidial morphology in the ta..xonomy ofGastcromycctcs, 
and to show that it is a lso essential to take development into account. For this 
purpose a few species of the genus Rhi<.opogo11 have been studied. 
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R 11 1 z o P o G o N Fr. & ordh. 

Only three species of Rhk_opogon have so far been recorded in South Australia: 
R. clelandii G. H. Cunn., R. luteolus Fr. & Nordh. and R. rubescens Tul. (Cleland, 
1935; Cunningham, 1944). Thus it would seem easy to identify the species collected 
locally by my colleagues in mycorrhizal associations with Pinus. However, Smith & 
Zeller ( 1966) detected at least fifteen species in the North American Hora masqu­
erading under the name of R. rubescetJS and indicated that R. luteolus, the type 
species of the genus, has been similarly confused by various authors. A further 
complication is that the litter even under a single tree may sometimes harbour more 
than one species of Rhk_opogon, each with basidiocarps at various stages of develop­
ment and thus very difficul t to sort out. Or, again, isolated basidiocarps may be 
found . The problem is this: although the pattern of macroscopic change with aging 
has been recorded for some species (particularly by Smith & Zeller, 1966), isolated 
basidiocarps cannot reveal the full pa ttern and so can only tentatively be determined 
to species, while a range of material of all ages cannot in any simple way be recognized 
as belonging to one species unless there is a stri king macroscopic character (such as a 
particular colour reaction to bruising or chemicals) which is present in all stages. It 
is probably fair to say that microscopic changes with aging, especially in the hymen­
ium, have never been adequately investigated. Yet the importance of basidial 
morphology as a stable microscopic character has been demonstrated repeatedly with 
other basidiomycetes and should apply in Rhizo/J()gon. 

The purpose of this study was to investigate t11e development of the hymenium, 
basidia and associated st ructures in local specimens because ilie literature shows 
that these features have not been clearly understood in the past. The hymcnium and 
basidia arc difficult to examine in the more gelatinized species. Thin freezing­
microtome sc;ctions of fresh specimens, mounted in ammoniacal Congo red , teased 
out and gently squashed under the coverslip, were found to give the best resu lts; 
but even then it was not easy to determine the exact relationships and morphology 
of the various clements present. Pickled material gave reasonably good results, but 
dried specimens were virtuafly useless for this purpose (sec below). 
~ost accounts of Rhizopogon state that the basidia arc clavate or cylindrical and 

usually soon collapse; they usually have 6-8 sessile or subsessilc spores, though there 
have been reports of basidia with 2 -4 spores. It is indeed odd that the basidia should 
be described thus in generic diagnoses, and often in descriptions of species, when 
illustrations by various authors show that within the genus there arc some species 
wi th clavate to subcylindrical basidia, e.g. R. reticula/us Hawker (1955: fig. 1), R. 
rubescttJS sensu Hawker (1954: Fig. 29, d1 d6 ) , and others wiili clearly dimerous 
basidia having a ventricose base and a cylindrica l prolongation with an expanded 
apex bearing the spores, e.g. R. rubescens, R. luteolus, R. roseolus, and R. nigresctns sensu 
Coker & Couch ( 1928 : Pis. 106-107). In some cases the descriptions do not match 
the illustrations for particular species. Smith & Zeller ( 1966) report the true situa­
tion: " ... in most species the basidiole is clavate to subeylindric and as the spores 
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form it may remain clavate, it may elongate to cylindric, or the apex may elongate 
and the spores form on the narrow apc.x of the neck." 

For the sorts of reasons given above I am still unable to determine local species 
of Rhi;;.opogon and indeed do not yet know how many species arc rcp•·cscntcd by our 
material. Thus I have to report this work on the basis of collections. 

Details of fresh collections 

o. 1: ADW 16239, E. Davison, under Pinus radiata, Penola forest, ov. 1971. 
No.2: ADW 16241, J. H. Warcup, under Pinus radiala, Kuitpo forest, Nov. 1971. 
Nos. g, 4, 5, 6: ADW 16242, 16243, 16244, 16245 (respectively), J. H. Warcup, 

under mixed Pinus and Eucalyptus, Kuitpo forest, Nov. 1971 (collected 
separately in areas not close to one another). 

No.7: ADW t6240, j. H. Warcup (E. M. 275), under' mixed Pi.Juu and t:maiyptus, 
Kuitpo forest, Oct. 1971. (Shown experimentally by Dr Warcup to be 
mycorrhizal with Pinus radiata. ) 

Development in collection No. 1 

This was a large collection of forty-five basidiocarps all found in a restricted area. 
Although various stages arc represented it is certain that all belong to one species, 
there being a very charactcriSLic bruising reaction common to all stages. 

Basidiocarps 0.5- 3.5 em diam. Peridium externally white when young, later deve­
loping bright yellow areas, finally yellow all over, staining vinaccous in all stages 
when bruised, the bruised parts drying vinaceous-brown, not affected by FcSO, or 
ethanol, darkening to medium reddish-brown in KOH; pcridium in section composed 
of a single layer of proscnchymatous hyphae with reddish granules, browning 
in KOH; hyphae of pcridium thin-walled or sl ightly thickened, without clamps or 
inflated cells, septate, 3- 10 p.m wide; epicutis and latex vessels absent. Rhi<,omorphs 
pale at first, brown when old or dry, composed of hyaline to light brown septate 
hyphae without clamps, thin-walled, not inflated, mostly 2- 5 p.m wide, often 
branching at a wide angle; some central hyphae less branched, 6 11 p.m wide, 
with the wall thickened to 1 p.m. Gleba soft and gelatinous when fresh, becoming 
firm but not excessively hard on drying, whitish then pale yellowish and finally 
medium brown, with small meandering labyrinthiform locules. Tramal hyphtu tllin­
walled, 2.5 6 ttm diam., much branched, septate, witllout clamps, with occasional 
visible dolipores, without latex vessels. Spores present in basidiocarps from about 
1.5 em diam., fusoid-ellipsoid, thin-walled, light olivaccous, smooth, non-amyloid, 
with a truncate base and usually a pair of refractile polar inclusions, borne 6 per 
basidium, 6 8 X 2 3 ttm. 

llymenial development. The hymenium arises vertically from a more or Jess hori­
zontal layer of hymenophoral hyphae, tile vertical branches forming two or three 
subcymose or irregular ranks. The distal cells of these branches (probasidia) arc 
cylindrical with rounded apices (Fig. 1) . Some of these develop into metabasidia 
by putting out a short prolongation separated by a constriction from the lower 
part of the metabasidium and terminating in an expansion bearing six sessile basid­
•ospores formed as buds from the apex (Fig. 2). These basidia measure about 
6-18 X 4ftm. In a later stage such basidia arc still found, but in addition some of 
the probasidial cells, and some of the proximal cells which bear them, have enlarged 
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considerably into ellipsoid or more often obovatc cells ( 13 ) 16-22 x ( 7-) 1 o •3/tm, 
with walls thickened to 1 ftm or slightly more (Fig. g). At this stage turther basidia 
arise laterally from some o the enlarged cells and develop a much longer prolongation 
{more than 10 ttm) than the original basidia. The basidia in this species arc thin-

N 

Figs. 1- 3. - Development of dimcrous basidia and hyprrtrophird basidiolcs in Collcr­
tion :-lo. 1. 
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walled at all times. An old hymenium consists mostly of enlarged thickened cells 
supported by a narrow hymcnophoral layer. The med1an parl of the hymcnophoral 
trama consists of in·cgularly arranged hyphae which vary greatly in width over a 
short distance and are intricately branched. 

Fig. 4· - Mature hymenium in Collection o. 2 . - a. Dimerous basidia ariJing from 
hyphae. - b . Oimerous basidia with thick-walled bases arising laterally from swollen gela­
tinized basidiolcs. - c. Anastomosed basidiolcs. 

IS 
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Figs. 5-8. - Collcclions Nos . 3--6 rcspcclivcly. Sec text for details. 
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The basidia in this species arc quite clearly dimcrous, whether they arise directly 
from hymenial hyphae or laterally from the enlarged hymenial celJs. The latter 
type of cell has usually been referred to in the literature as a 'paraphysis' but in 
ongin it is an hypertrophied probasidium or basidiole. The hymenium changes so 
much in microscopic appearance with agin~ that young and old basidiocarps would 
probably be assigned to different species 1f the pattern of development were not 
known. 

Other collections with s imiJar hyDlenia 

fig. 4 (Collection No. 2) shows a mature hymenium in which the basidia arise 
either directly from hymenial hyphae (4a) or laterally from hypertrophied basidiolcs 
(4b). The latter are strongly gelatinized, very thick-walled, and occasionally anasto­
mosed (4c). The basidia arc strongly dimcrous, sometimes with the ventricose base 
becoming firm-walled (4b). ' 

Fig. 5 (Collection No. 3) shows dimerous basidia arising either from hyphae or 
from hypertrophied basidioles. The main points of interest are that several basidia 
may be formed in a cluster from a single basidiolc, and that the basidial walls 
become appreciably thickened towards the base. 

The development of dimcrous basidia is shown in Fig. 6 (Collection No. 4). No 
hypertrophied basidiolcs were found in this material which consisted of a single 
basidiocarp. The hasal part of the metahasidium was subcylindrical rather than 
ventricose. 

The basidial prolongations shown in Fig. 8 (Collection No. 6) arc notable for being 
unusually tapered towards the distal end, and narrow in comparison with those in 
other collections. 

In Fig. 7 (Collection o. 5) it is seen that the spores arc clearly not sessile in this 
species but are borne on short sterigmata. The spores themselves, as in several 
other collections examined, are shortly pedicellate at the base, instead of truncate 
as in Fig. 3· 

Development in collection No. 7- Fig. g 

Basidiocarps 1- 1.5 em diam. Peridium externally pink, lacking an epicutis, in section 
composed of a single prosenchymatous layer of thin-walled to slightly thickened 
hyalme hyphae, 3-!? }'m wide but inflated in short-celled portions to 15 }~ wide, 
lacking clamps. Rht<.omqrphs whitish to reddish-brown, composed of parallel thin­
walled septate hyphae, 2.5- 5 I'm wide, with frequent septa, lacking clamps, a few 
central hyphae becoming 10 pm wide. Gleba soft, gelatinous, white when fresh, with 
small meandering locules. Tramal hyphae 2.5-6.5 # m wide, thin-walled, hyaline with 
frequent septa and cxcptionally large doli pores, lacking clamps. Laux vessels present 
throughout the trama though rather seamy, 3- 7 # m wide, rarely septate, with 
homogeneous contents and walls that cannot be distinguished from contents. Spores 
fusoid-ellipsoid, 7.5- 8.5 X 3- 3.5 pm, hyaline to faindy tinted, not amyloid, thin­
walled, smooth, with a truncate base, borne (2-4-)6-8 per basidium on sterigmata 
up to 2 ,urn long. 

1/ymenial development.- The hymenial branches arise vertically in 2- 3 ranks of 
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subcymosc or irregular branching from the subhymenial hyphae. The distal cells 
(probasidia) are subcylindrical with rounded apices. The spores develop directly 
from the apex from bud-like processes whose proximal part remains as a narrow 
sterigma which is eventually separated from the spore by a septum. The metabasidia 

..0 

~ 
c ::r-
eg~-=> 

Fig. 9· - Development of the hymcnium (a) and cylindrical bMidia (a and b) in Collection 
No. 7· - c. Tramal hyphae with exceptionally large doliporcs. - d. Laticifcroll! hyphae. -
e. Peridial hyphae. 
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in this species are subcylindrical, not dimerous nor constricted, 23- 27 X 5·5-7 p m, 
and they always develop terminally from hymenial hyphae. H ypertrophied basi­
diolcs arc absent. The hymcnium is finally composed of subcylindrical probasidia 
and scattered fertile subcylindrical mctabasidia. 

Information from dried herbariUID specitneos 

Twenty-one herbarium specimens of Rhi;:.opogon species were examined. In only 
one collection was the state of preservation almost as good as in a fresh specimen. In 
general, the details of hyphae and spores were quite well preserved, but the hymenial 
structures had collapsed and were badly distorted. The presence of thickened basid­
ioles, but not their details, could be determined in eighteen collections. In only nine 
of these was it possible to infer the presence of dimerous basidia from collapsed 
mctabasidial prolongations emerging above the level of the hymcnium. In the 
other collections basidia could not be seen. It was noted that the spores in some 
collections, even in a single preparation, varied from shortly pedicellate at the base 
to notched or truncate. Thus dried specimens were found to be of liulc usc for 
determining details of hymenial structure. 

Among the dried material examined was the type specimen of Rhi;:.opogo" clelarufii 
G. H. Cunn. (Herb. ADW 6oog). This, as shown in Fig. 1 o, has subcylindrical 
basidia, 19-36 X 7-8 ttm, with two or four substantial sterigmata. Jts spores are 
smooth, non-amyloid, thick-walled, non-gultulate, broadly ellipsoidal or pip­
shaped, somewhat narrowed towards the small pointed hilum, 8-13 X 5.5- 6.5 I'm. 
I consider that it should not be regarded as a species of Rh~opogon sensu lato. 

Discussion 

Among representatives of the genus Rhi;:.opogon sensu lato there arc at least two 
different types of hymcnial development with associated differences in basidial 
morphology. Most species will probably be found to have dimerous basidia and a 
hymenium in which some or most of the basidioles finally become enlarged, thick­
walled or gelatinized, and able to produce funher basidia laterally. In this way the 
hymenium thickens both by swelling and gelatinization of the basidioles and by 
addition of new basidia, until the gleballocules may become almost filled. I am not 
certain that this is so in the type species, R.luuolus, because there is confusion as to 
what this really represents. H owever, the illustrations by Coker & Couch ( 1928, 
Pl. 1o6, Figs. 15, 17) show dimerous basidia, some arising lateral ly from swollen 
basidiolcs, while Morten Lange's ( 1950) description mentions long basidia pro­
jecting above the hymenium (presumably the prolongations from diroerous basidia). 
Dr. D. M. Dring of Kew H erbarium has favoured me with liquid-preserved material 
of what he regards as R. luteolus. This (Fig. 1 1) has d imerous basidia, but in the 
single basidiocarp examined tl1cre was no evidence of hypertrophied basidioles, 
tllough possibly these might develop in older material. 

The other type of development is that where the basidia arc subcylindrical to 
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Figs. 10 14. - 10. Rlt~opogon dtlandii (holotypc), showing basidia and spores. - 1 1. 

Rh~opogon lultolu.s fide Dring, Scotland, showing dimcrous basidia and spores with pedi­
cellate, notched or rounded bases; extreme right, a basidium with lwo apical prolongations, 
not uncommon in this material - 12. Rlt~opogonjlavum, Dchra Dun, 13akshi 113/65, showing 
"waisted" basiclia (courtesy of D. M. Dring). - 13. Rlt~opogon sp., Hampshire, showing 
"waisted" basidia (courtesy of D. M. Dring). - 14. Basidia and spores of Gta.rlrom sp. 
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clavate, not dimcrous, and arc not associated with modified basidioles. If hymenial 
thickening occurs it must be by growth of hyphae from below the layer of current 
basidia; this was not apparent, however, in the example studied, nor were the 
glebal locules filled. Th.is type of development appears to be illuslrated by Coker & 
Couch ( 1928, Pl. 20) for Rhizopogon parasiticus Coker & Totten, and also by Hawker 
( 1954, Fig. 29) for R. rubescens. However, Coker & Couch's illustration for R. rubes­
cens (1928, Pl. 106, Fig. 7) is at variance with H awker's. 

In both types of development the initial basidia arc formed at the surface of the 
hymenium; they are not embedded in either a hyphidial or a gelatinous matrix 
which, in many genera of Aphyllophorales, appear to be responsible for the develop­
ment ofdimcrous basidia (Donk, 1964: 215). Also, in both types the gleba is entirely 
enclosed by the pcridium during development. The basidia in bmh instances would 
thus appear to occupy 1he same sort of ecological situation and be subject to the 
same types of spatial pressures. This suggests that the differences between the 
basidia are fundamental and not simply adaptive to the situations in which they 
occur. 

Dr. D. M. Dring has drawn my a ttention to what he calls "waisted" basidia in 
Rhizopogon jlavwn Petch and in an undetermined British collection (Figs. 12, 13). 
These arc probably dimerous in their development but notable for the shortness of 
the apical prolongation. Similar basidia occur as rarities among the elongated 
d.imerous basidia in some South Australian collections but are evidently the dom­
inant form in some species investigated by Dr. Dring. 

Among other Gastcromycetcs, dimerous basidia arc known in Nigropogon asterospo­
rus Coker & Couch ( 1928, Pl. 108, Figs. 4, 5) and in Calnopsis paradoxa (a gasteroid 
Bolbitius; Dring & Rayner, 1967). What appear to be dimerous basidia are also well 
known in Geastrum (Fig. 13). The basidia in L;·cogalopsis E. Fisch. (~fartin, 1939) 
are compared by ~fanin with those of Rhi.zopogon and Geastrum as well as certain 
Aphyllophorales. The differences between urniform and utriform dimerous basidia 
(Donk, 1964) arc primarily cytological though Donk gives morphological pointers 
to their differentiation. In the absence of cytological data I would hazard the 
opinion lhat the dimerous basidia of Rhi.zopogon are utriform. Lycogalopsis basidia 
arc also probably utriform: if so I suggest that lhey (and the basidia of Coniophora) 
may represent a subtype in which the basidium instead of ueing ventricose and 
rounded at the base, is tapered below the ventricose pa1t. 

There appears to be a good case for dividing Rhi.zopogon sensu lato into two genera 
primarily on the basis of basidial and hymenophoral morphology once the problems 
of typification have been solved. There are several instances in the Aphyllophoralcs 
where genera have been so divided and a wealth of confirmatory features found 
only after the initial division gave the impetus to furlher investigation. 
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