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Volume 10. Pan I , pp. 1- 22 {1978) 

STUDIES IN AMANITA-I 

Some spec-ies from Amn.onl• 

C. 8AS 

Rijkslwrbarium. Lddt•n 

Eight specie.s of Amumtu from lroptcal lowland forests around Manaus, Hr:t7.il, 
art described. SC\"<n aJ new and one under a provisional name: A. rampi,,u,unut' , 
A. roacta, A. aasf!otkmw, A. C'fl'b~t~sulrota, A . lam\'4Jiru, A. pl10f!l1 nom. prov., A . 
sulrutinimu, :a nd A .. \'uoryiH. lnfomuuion is gh·cn on the types of Amcmitopsis 
plumfwu Rick and CoiiJ•bitl su!rutissimu Rk k. both remaining insuffkiently 
known Ina, A very sleet hy grouping of South Amcncan Amanita~ on ecologic.tl 

arounds is discussed. 

The number of species of Amanita reported from South America is rclati\'c:ly low. E\'cn if 
t..-.o undoubted ly import4:d species (A. mUJrarW and A . phulfoid~s) and some insufficiently 
kno..-.·n taxa, uch as the StYcr.t l spt:cics a nd varieties described by Rick. nrc includL-d. it is 
just over 25. This remarkable paucity has already been mentioned by Gilbert (1941: II ) 
when he discussed Rick 's Amanitas. II has been demonstrated again e.g. by Dennis (197(): 
SO) in his 'fungus Florlt of Venezuela' in which only 3 species of Amanita are included. 

In the natuml Amanira nor:• of South America it seems possible roughly to distinguish 
three: elements: 

(i) Mycorrhiza l species from the Nothofogus region in the South (A . austro-o fb·aceu Rai­
tclh. 1. A. diemii Sing .. A. guytmo sensu Sing .. A. pseudo.fpreta Raitelh .. A. umbrit1~1/a sensu 
Sing .• and A. ushuoiensis Raitclh.). and from the Querrus region in the North (A . lwmboldtii 
Sing.). 

(ii) A group of about 8 species all belonging to section IJ>pide/la, probably part ly myeor­
rhizOJI and partly non·mycorrhizal. occu rring in fields ('pampa'), savannas and am.-cto­
trophic1 forests (See Bas. 1969) from nonhem Patagonia to BrtW I and Bolh•ia . 

(iii) Species from tropical lowland forests. Till recently only one such species was known 
(A. mttillmm Dennis from Trinidad). but in the prc:Stnt paper eight more arc: described. 
Probably all these species arc mycorrhizal. 

1 The spcclu c:nunKnH~ under (i) arc known to me only from lhenuurc. 
: Accordinato S1ngcr & Moser (/965: 130) an anectouophk forest is not de\·oid ofm}-corrhiza but not 
dom•n~tcd by cctotrophs ( - compkx organisms consisting of uec:s and thtir cctotrophK:-mycorrhizal 
runSJ). 
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h is difficult 10 say where the seven taxa of Amanita described by Rick fit into this still very 
ske tchy pict ure. Firstly because Rick's informalion on habitats is very poor and 1hc ccologi· 
cal hete rogeneity of Rio Grande do Sui. where Rick did nearly all his collecting. is very 
grca1 (Singer. 1953: 6 1); and second ly because the ident ity and taxonomic position of se­
veral of Ric k's Amanita taxa is uncertain . J 

The poor representation of Amanita, a genus a lmost certainly for the greater pari mycor­
rhiza l. in the tropical lowland of Sout h America seems 10 agree with information on the 
ecology of ectotrophic mycorrhiza in South America given by Singe r & Morello (1960) and 
Singer & Moser (1965). According to these a uthors the dominantly ectotrophic mycorrhizal 
fores t in South America would be restricted to the Norhojt1gus region in 1he South. the: 
Q11i!rcus area in the NOrth (Columbia) and the Alnus zone along the Andes. Outside these 
areas the nnectotro phic condition of tree and shrub vegetations would be prevailing: l'Cto­
trr.phic mycorrhiza would mainly occur as so-ca lled cica trizing mycorrhi1..a in places where 
the n;~tural climax forest is damaged . 

From a recen t publica1 ion by Singer (1978: 421) it appears. however. that the situation is 
more complex.. He found also the campina and campinarana vegetation in lhe tropica l low· 
land of Amazonia (Brazil) 10 be cctot roph dominated forest commu nities with Amunita 
species among the funga l components. 

Dr. Singer very kindly enabled me 10 exa mine his Amazonian Amanira collections. His 
material w:~s found to comprise seven undescribed species a nd one probably undescribed 
(fruit·body s1ill withou t spores). From these eight species three have been found in campina 
and campinarana \"cgctations, four in secondary rain fores t and one in primary rain fo reSI. 
The fruil ·bodits of four species we re fou nd 10 be connected with ec1o1rophic mycorrhizac. 
but from their laxonomic position it may be assumed that all eight species arc mycorrhizal. 
Among the trl'C·partncrs in mycorrhiza arc Neea (Nyctaginaccac) a nd Psychotria (Ru· 
biaccac). 

The species described o n the following pages a rc distributed over diffcrenl habi tal s as 
follows: 

Primary forest 
Sl'Condary rain forest 

Campinarana vegetat ion 

Campina vegetation 

A. cra.reodcrma 

A. coacra 
! A. crebreSIIIcaw 
! A.lanimlm 

A. phaea 
! A. campinaranar 
! A. :.:erocyhe 

A. suh-atissima 

Species o f which 1he names in the list above are preceded by an exclamation mark are 
proved to be mycorrhizal by Dr. Singer and his collabora lors. 

' Singer (/9.H 64, 95} reponed on 1hrct or 1hem. ellicluding one from •he genus; Bas (/969: 561) 
discussed one and recenll)' s1udied ma1erial or 1wo (seep. 12 and p. 17). 
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From the resuhs of Dr. Singer's observ:stions it looks as if the tropica l lowland clement 
:category iii on p. I) in the South A merican Anumiw nom can be subdh•idcd . II is. how· 
~ver. too c:t rly for thlll , as of most o f the Sp(:cics in this paper only very limited materia l is 
lV:tilahlc. so that very liulc can be sa id a bou t the consistency in their choice of habi tat . 

It was necessa ry to compare the types o r two of Rick 's species, viz. Amuniwpsis pl11mbea 
Rick (non Schaerr.) and Coflybia sukatissima Rick. with the materia l in hand. The results or 
.hcsc com parisons a rc gi \'Cn on respectively p. 17 and p. 12. 

I am \'cry much indebted to Dr. R. Singer for pu ll ing his Amanita collections from arou nd 
Manaus (Brazil) at my d isposa l. My since re thanks arc also due to Dr. A. Sehnem, S:io 
Lcopoldo, for the loan or two I)'J>CS from Rick 's herba rium. to the Director of the Kcw 
1-krbarium ror the lo:t n or the type of A. amillana. to Dr. R. A. Maas Gcestcmnus for 
co rrecting Latin diagnoses. and to Mr. P. K. C. Austwick. London. ror improvi ng the Eng. 
lish tc:<t. 

I. Soorc:s :~mvloid•. M tu~:in o r c-o~ p (usu:all)'} SniOOth (subgenus Upldt'lla) . 
1. C11p while eo g.rc)'lsh pallid (pigment indistinct) with grey \'Oh-al crust at centre and patch;.'S o n 

limb. Seem with abrupe bulbous base " i th ± broken volval grey rim on top. Spores S.. 7.5 )( 5.5-
6.5 Jim , , , , , , A. rumpim~rww~. p. 4 

1. Cup \'Cry dark brown {pigment \'liCuolar and very dislinct) 'Ai lh scattered small greyish warts and 
palc!ICS. Stem with subturbinate OO)C with sc.aucrcd small \'olvnl wans. Spore characcers un­
known. • , • • • • , , , A. pho~a. p. 6 

I. Spores 1nnmyloid. M:u gin ofea p (usually) sulcate (subgenus Amanita). 
3. Seem with bulbous to subbulbous base. Voh-a friable o r fellcd·submcmbr.mous. Ring prc.scnt o r 

abknt (section Amrmlta), 
4. Ca p very dark brown and wieh smooth margin (See under 2). 
4. np whitish, ochraccous, buiT o r ochraccous brown and wil h sukate margin, 

5. Cap sordid whitish to ochro~ccous wich brownish ochraccous ctntrc. dry. wit h :~dnate )Ub· 
Oocculosc-subgrunu lor gih·ous volval remna nts. Ring present but deciduous. Gills disl:r.nL 
Cbmps absc:m. Spores 8-9 x 7.5-9 llnl , • . . . , , . . . . A . xuo~ylx-. p. 7 

5. Cap ochraceous brown at centre: to grc)·ish buiT at margin. 'Ai lh large. pale. bro wnish grey 
erust·likc ' 'oh·al p..11ch(es). Ring absent. Gills cro...,·dcd . Clnmps present. Spores 8-9 x 6-7 
11m . • A. St,lcotiJsima, p. 9 

3. Stem without ~sal bulb. Volw sa~tc 10 subrncmbranous·fel!cd , more rare!)' friable, Ring ab-­
sent (scce. Vuginu/uc). 
6. Volw saccate or submembranous.fcl!cd o.nd tending to breal: up in1o fe lled patches. 

7. Volva saccate, conspicuously grey lnn~- tomcn tosc on o utsK!e of limb. Clamps present , 
Cap bron7.e bro"-n wilh deprt$Scd a:ntrc more reddish brown. Seem white, Spores 7.5-9.5 
x S. 7 pm.. . . • • . . . . . • • • . . . . . A. lunimll·a. p. 12 

7, Volva succu te or submembranous-fcltcd, white to pa.lc buiT or greyish. felted to, at most, 
apprtSSCdly librillosc on out.iide of limb. Clamps absent, 
8. Volw mcrnbmnous, narrowly s:r.ccate, white, leaving no remnants o n cup. Stem grey in 

the middle. Sports IS .S- IO.S x 7- 8.5 flm. Volvnltissuc wtth 45-90 x 35-75 11m large cells. 
A. urbtl'Stlkatu, p. 18 

' Spore cbaro~c ters of A. p/luf'a, nom . pror., unknown: this sp«ics chen:fo n:: keyed ou t in boeh sub­
gener.a. 
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8. Volvu fc: lted-submembr ... nous, tending to break up into small appressc:d €1at grey patches 
at ba~ of stem and around centre of cup. Stem white. Spores 8.S- 10x65-7 . .S pm. Vol­
vnl tissue with 20-3.5 Jt lll large cells. A. ~oac1a. p. IS 

6. Volvo friable. forming a dark grey-brown subnoccose bdt at base: of stem and C\•anesc:cnt 
smnll dark brown \\lllrts on dark brown cap. Sports 7.5-9 x 7- 8 p.m. Pilcipeltis consisting of 
2.5-25 Jtlll wide hyphae. . . . . . . . A. ~rast()(./rnna. p. 20 

Amanita campinaranae Bas. speC'. no••.- Figs. 1- 6 

Pileus c. 60 mm latus, con .. ·exus. dein centro dcprc~us. tcnuis, margine lacvis nee appendiculatus. albus 
\'el grisco-pa11idus. viscid us., fragmcn tis \'olvac grisds crustiformibus ,-el applanatis ornatus. Lamc ll:.e 
liberac. subconfcrtac . angustac. albae: lamcllulac anenuntac. Stipes c. HO x 8- 10 mm, sursum ancnuaJUs. 
pallidc griseus, bulbo abrupte globOso. sordide ochrnceo alboquc prnediws. margine bulbi frngmentis 
\'Oivac subnoccosis-sub,-crrucosis in circulo dispositis decoratus. Annulus apicalis. tenuiu~r membra­
naceus, pcndulus. ~upra albus lcvisquc, infr.t paltide griseus. Caro alba. immutabilis. inodora. Sponte 
5.5-7.5 x 5.5-6.5 pm, (sub)globosoe. forte amyloideac. Fragmcnta voh·ac cellulis terminalibus. brun­
neolis, globosis \'el late cluvatis hyphisquc ± crl-clis composila. Fibuhtc abse111cs. Typus: 'R. Singt•r IJ 
10602. 3 II 1978, BrAsil, AmAzonas, Manaus-Caracarui' (INPA, L). 

Fruit· body (Fig. I) medium-sized, rather slender, solita ry. Cap abou t 60 mm wide in mature 
spc..-ci mcns. thin. convex. later with depressed centre, with smooth . non-appcndicula te ma r· 
gi n. white to greyish )XIllid. viscid. without d istinct fibri llose structure. with grey, dense. 
subfe lted volval remnants crust· like at centre bul fo rming isolated patches on limb. Gills 
free . between close and crowded, often forked in bot h directions, narrow. white. turn ing 
crea m to yellow when freshly dried , in exsiccates with entire, ± concolorous edge: short 
gills a ltcnuatc. Stem 77 x 8 (at apex}--10 (above bulb) mm. slightly tapering upward , with 
globose rat her abrupt, 20 mm wide bulb. pale grey but bulb dirty ochre and white. gla· 
brous. with greyish subnoccose-subverrucose voh•a l rim on transitional zone between bulb 
and stem g1vmg bulb a submargina tc appearance. Ring apica l, thin-membranous. pen­
dulous, with white and smooth uppcrsidc and very pa le grey underside. Flesh white. un· 
changing, inodorous. Spore print not available. 

Spores ( 10/ IJ 5.6- 6.7 x 5.5- 6.5 ~o~m. length -breadth ratio J.o-1.1 5 (average 1.05). globose 
to subglobose, often slightly taperi ng towards apiculu s, wit h \'cry slightly thickened wal l. 
very pa le brownish-yellowish when resoakcd in NH ~OH (particularly the oil-drops), usua ll y 
1-guuulatc. strongly amylo id (Fig. 2). Basidia (Fig. 3} 21- 23(- 25)x6.5-8.5 11m. 4-sporcd. 
sometimes containing yellowish (in NH.OJ.I ) droplets. clampless. Margina l tissue (Fig. 4) 
consisting of scancrcd, usually solitary, globose cel ls, 11- 25x 10-22 Jim, wit h slightly but 

~:!~:~~}l!a~h1c~~n~ls"'~!~~t~~:~t!~~~Y~~~i~~lo;;~~d (i~n~ ~-cl%~Jr -d~~Fel~ll~:a(~:! rin:~~~r~~ 
suprapellis an ixocutis about 50 11m thick ; infrapellis a cutis, about 140 JLm thick and made 
up of 5-12 11m wide. interwoven to subradia l. straight hyphae: pig.ment difficult to loca lize: 
sca 11crcd yellowish olcifcro us hyphae present: at surface with scattered inOatcd cells of vo lva 
even where pileipellis seems gla brous under ha nd-lens. Volvo! remnants on cap (Figs. 5, 6) 
consisting of - (i) very abu ndant, nearly a lways termina l, globose, spheropedunculatc . 
obovoid, ellipsoid to broadly clavate o r piriform cells. Jo-75 x 25-60 11m. with pale brown 
vacuola r pigment and slightly th ickened walls. - (ii) abundant , 14(- 16) Jim wide , colo ur· 
less to very pa le brownish, branching hyphae {the th icker basa l o nes sometimes with a fine 
incrustation). - (iii) a few elonga te large ~lis. and - (iv) some o lciferous hyph ae; in radial 
section or cap ncar centre the elements, particularly the hyphae bearing the innated cells. in 
a predomi nantly erect position. Volval remnan ts on bu lb similnr to those on cap but in­
Oa tcd cells somewhat larger (up to 90 x 75 11m}. Trama of stem acrophysalidic: acrophy· 
sa !ides measuring up lo 300 x 35 11m: some scanen.-d o leifcrous hyphae. Clumps not fo und . 
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09~Q 
Fig5. J-6. Ama11 fta campinuratNJt!. - I. Frun·body (after field sketch and dncd nuterial; x O.S). - 2. 
Spores ( x 1250). - 3. Basidia and subhymcnia l cdl (x 500) - 4. C~lls of marginal tissue of gill ( x SOO) 
- 5-6. Tissue of volval wan on cap ( x 250). - S. In crushed n10unt. - 6. In situ on radial S«tion of 
c:tp. tAII Fig.s. from type.) 

H ABIT,.,T ,.,NO OISTR UIUTtON. - Terrestrial in Campinarana vegetation under Lcguminosae 
und S:tpotaceae in Amazonas: forming c:ctotrophic m)'Corrhiza. 

Cou.F.<.TION EXAM INED. - Brasil. Amazonas. road from Manaus to Caracarai, km 45, 3 
Feb. 1978. R. Singer B 10601 (holotypc: INPA: isotypc L). 

Oss::kVATION. - In view of the slight ly thick.wa lled and in NH ~OH somewhat yellowish· 
brownish spores. it is possible tha t the spore print of this species is slightly coloured . 

Amamro campinura,ae finds its place in section Va/idac be<:uuse of ils small. amyloid spores 
combined with a friable volva. a non-appcndiculatc margin of the cap, a distinctly gelati· 
nizcd pi lcipcllis, and a membranous ring. 

Within sc.-c tion Validae it is well characterized by its small . (sub)globosc spores. its thin 
white to greyish pallid cap wi th grey. crust· to patch· likc volva l remnants. and its globose 
bulb decorated with a greyish volvnl ri m giving the bulb a submarginatc appearance. 
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AMANITA PHAEA. 110111. pro••.- f igs. 7- 8 

Fruit-body (Fig. 7) (cap just opened) large. terrestria l. soli tary. Cap 65 mm wide and 45 mm 
high . conica l with broadly ro undt.-d apex and inOext.-d smooth margin. uniformly 
spadiceous-sepia (' l-ludson seal ' Maen: & Paul ~ . Munsell ± 5 YR 3/ 1), somewhat lubricous, 
in dried specimen shiny and very dork with o nly at margin a slight fi brillose structu re vis­
ible. spcc..: klcd with scattered small (in dried cap up to 3 mm wide). greyish-whitish volva l 
wart$ a nd pa tches. Gills free. crowdt:d. moder.ucly broad. whi te (in dried specimen sordid 
ochrnceo us with pa llid subnocculose edge under lens): short gills subtrunc:Hc (very sho rt 
ones) to attenuate. Stem 135 x 7 mm, subcylindricn l with pointed subbulbous base. solid . 
annulate. white above and grey below ring but white at base . fibrillose: all over bu t pa r­
ticula rly in upper half. glabrescent below, with scattered small whitish volval scales on lower 
pan of subbulbous base. Ring apica l, 11 mple, pendulous. th in-membrunous (in d ried spt.'Ci· 
men entirely sticking to stem), white, smooth, with somcwh:tt lacerate-fimbria te edge. Flesh 
white. unchanging. inodorous. Spore print not a ' •ai lablc. 

Spores (lacking). Sttsidia clampless. Subhymcnium cellula r. Pileipcllis a th in ixoc utis o f 
2. 7.5(- 10) Jlrn wide , subradial to fair ly interwoven , dark bro wn , clamplcss, thin-walled 
hyphae wi th dark brown vacuola r pigment and ra.thcr closely embedded in colourless gela­
tinous maner. Remnants of vo lvo o n cap {Fig. 8) consisting of ubu ndant 3- 8 11m wide 
branching ± ascendi ng hyphae carrying abundant ± erect. termina l, often pale brown, 
inOated cells mainly ellipsoid measuring fro m 20 x 16 to 75 x 55 prn but also q uite a few 

7 

Figs. 7- 8 Amanftu plwt'a,- 7. Fru it-bod y (aflcr field ske1eh and dried material: xO.S).- 8. Crushed 
tissue of voh·al " 'an on cap t x 300). (Dolh FiJ;.S. from Si11gl'r R 9791 .) 

' Chl-ekin& 1his colour in Macrt & Jlau\1 found it a \'ery durk slightly purplish-brownish grey. 
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rusiform, elongate or subcylindrical measuring from 40 x 18 to 125 x 35 ~1m . No clamps 
ObSCr\'Cd. 

H AliiTAl .-Terrestrial and solitary in secondary growth tropical forest (found o nly once). 
COLI..E(.."TtOS l!XAMtSt:o.- Brasi l. Amazonas. Mana us. grounds of h PA. 1977. R. Singer 

8 9791 (h PA. L). 

Although the spore characters or A. pluwa are unknovm. this SJX."Cics almost certai nly be· 
longs to section Valitlm• (smooth no n-appendiculatc ma rgin. rriable vo lva and attcnuut~: 

short gills). It bears some resemblance to A. morrisil Pt."Ck (U .S.A.) a nd II. spissan'al! lmai 
(Japan). two species however with a temperate distribut ion and a stronger developed uni­
wrsal \'eil. Anumita trhuis Corner & Bas (Malaya) and A. ftiti/luritl (Berk .) Sacc. (S. E. 
Asi:1) bear a ccrlain r~mblancc to the present species also but seem to have a heavier 
univers:tl vei l a nd. in addition. a striate ring. 

Amanita xeroc::ybe Bas. J1U! c . no••.-Figs. 9- 13 

Pileus 40-70 mm latus, conico-convuus \'CI eon\·c:xus umbQn:llusquc, murginc: sulcatu s. primo sordidc 
albidus dcniquc ochmocus cc:ntro brunnc:o·ochraceus. siccus. rragmcntis \'OI,·ac subOocculosis·grunuli· 
rormibus gih·is d~nst omatus. Lumdlac liben1e, rcmot:le, l:uae. albidae \'tl crcmcllc: lantt:llulac ra­
riSS~rNic , truncatac. tipc:s c. 90 • S mm , basi c. 9 mm latus. angustc rarctu s. annulatus, gih·us \'CI 
ochr.K'tO-brunncus. minute flocculosus. bulbo fusiformi voh11c rcliquis tenuiter lloccosis obtectus. Spo­
nc: g-9 • 7.S-9 pm, (sub)globosac, ma myloidcac. Frngmc:nta volvac ccllulis IUrgidis. tc:rminnltbus. brun· 
ncis hyphisquc plusminus,·c cra:tis cumposita. Fibulae absc:ntcs. Typus: ' II. St. John d R. Singu 
H W710, 28 II 1978, Br :~ sil , Amazonas. M:~naus-Camcanti ' (INPA. l ). 

F ru it-body (Fig. 9) medium-sized . fairl y slender. llcshy. rather fragile, solita ry. Cap 40- 67 
mm wide. rrom conico-convex with broad ly ro unded apex to eom•cx and soon llattcncd 
around a low. obtuse umbo. wi th \\'idcly sulca te-st riate margin (0.25-0.35 R: radial mar· 
ginal ridges 1.8-2 mm brood) and crenulate edge. at first sordid whitish. later becoming 
ochraceo us. at centre bro wn ish ochroeeous yellow to ochro~ccous brown ('Chipmunk ' to 
'Amique brown ' M. & P.: Munsell between 10 YR 5/6 and 5i8 to ± 7.5 YR 5/6). subfeltcd­
subllocculosc. en tirely decorated (densely at ccntn.: to sparsely at margin) with minute gil ­
vous adnatc grn nular-subOocculose dots of \'olva\ origin°. G ills distant. rrce. somewha t in­
tervenose. bro:td, whitish but soon (particularly o n drying) becoming cream. in dried sp...--ci­
mcns buff wi th minutely subllo<.:culosc-subgranu lar concolo ro us edge: short gills very sc:trce. 
truncate. sometimes partly adnuu: to long gi lls. Stem up to 90 x 5 mm. eq ually thick but 
\\ith lower quarter enla rged to slenderly rusiform. up to 9 mm wide bulb. a nnulate, nar­
rowly s tunt.-d. g.i l\·ous to ochr.JI,:\:o us tan (in dried materia l pallid wi th fine. flocculosc. 
bro wnish buiT to ochraec:o us brown covering): bu lbous part entirely cove red with an ap· 
pressed. thin. flocculose (in dried specimens sordid bro wnish ochraceous) covering of \'OI\'al 
remnants ronning a narrow fragmen ted rim aro und upper pan of bu lb (h:udly visible in 
dried state). Ring apie:tl, easily separating and falling down. th ickish :md OuiTy. smooth, 
concolorous with surface (dried : fe ltt.·d-subllocculosc at underside: minutely granular at up· 
pcrside). Flesh white to crea my, unchanging, inodo rous. Spore print not ava ilable, 

Spores (Fig. 12) (10/ 1) 7.8-9.1(- 9.7) x7.6-9.1(-9.5) Jlnl . length -bread th ratio 1.0-1.05, 
globose to subglobose. o ften ll llenua tc toward norma l o r rather broad npiculus, smooth, 
with very slightly thickened wa ll , o ne- to multiguttula te. no n-amyloid. Basid ia 35-45 x 9. 
II 11m, 4-spcm :d. clamplcss. Ma rgina l tissue (Fig. 13) forming a rather broad. (in N H . .QH) 

• In the ficld ·notcs the ,·oh~.tl remnants arc dncnbc:d as 'Conony·Ouffy silvous p.1tchcs'. 
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Figs. 9- 13. Amanita xt•r()(;)"bt•. - 9. Fruit-body (arter field sketch and dried material: x O.S).- 10. 
Subhymcniat cells and basidia ( x 560). - I I. Tissue of \'Oiva ncar ctntre of cap in radial section 
( x 300). - 12. Spores ( x 1400),- 13. Cells o f marginal tissue of gill ( x 550). (All Figs. from type.) 



BAS: Studin ill Amanita- / 

p;tle yellow-brown strip of globose to ell ipsoid , orten pedunculate, sometimes broadly cla­
vate, colourless to pale bro wn cells. 28-50(- 60) x 24-34 11m , o ften with slight ly thickened 
wall and sometimes with pa le a morphous substance on o utside. Trama of gills {ve ry loose 
and therefo re difficult to section when d ried); subhymenium (Fig. 10) composed of rather 
small ( 12- 20 Jtm), mainl y spheropcd unculnte cells. Pilcipcllis without gelatinized suprapcllis. 
merely a denser layer of c. 3-6 I'm wide hyphae between adnatc volva l tissue a nd trama o f 
cap. Volval remnants o n cap {Fig. I I) a relatively thin broken la yer in upper 3 quarters 
consisting mainly of erect innatt:d tenninal cells and in lower quarter mainly of more or less 
erect hyphae: innatcd cells 28-62 x 24-54 Jlnl , abund ant, broadly ellipsoid to obovoid. more 
rarely broadly clavate or globose. with brown vacuolar pigment and slightly thickened walls 
tennina l o n 3- 8 11m wide, colourless hyphae with thin to slightly thickened wa lls. Volval 
remnants on base of stem similar to those o n cap but with more hyphae and somewhat 
mo re elonga te clements. Ring made up of crowded globose to ovoid or piriform usually 
pedunculate. pale brown cells. 28- 60 11m long. on 2.5-6 Jlffi wide hyphae in upper layer but 
with relatively more hyphae and smuller innated cells in lower layer. Trama of stem with 
abundant , up to 280 x 35 11m large acrophysalides. Covering of stem consisting of na rrow 
hyphae carrying terminal. spheropcdunculatc to broad ly clavate. brownish. often mucronate 
cel ls. Clamps no t found. 

HAIIITAT AN t> t>ISTRIIIUTION.- On raw humus under trees in campinarana vegeta tion in 
Amazoncs. fo rming cclo mycorrhiza with Sapotaccae and/o r Leguminosae. 

COLLECTION EXAMII"EO.- Brasil. Amazonas. road from Manaus to Caraca rai , km 45. 28 
Feb. 1978, H. S t-John & R. Singer /J 10730 (ha lo-type, INPA; isotypc. L). 

On account of its friable valva . its no n-amyloid spores. the sulcate margin of its ca p a nd the 
bulbous base of its stem A . • '(u ocybe belo ngs to section Amonita. In this section there are a 
number of species wit h glo bose to subglobosc spores under 10 11m. but on ly very few of them 
ha\'c a floccu lose-gra nula r to powdery vol\'3, a frui t-body without bright colours and a not 
or only slightly gelatin ized suprapcllis. \'iZ. A. jarinosa Schw. (U.S.A .) :md A. obsita Co m er 
& Bas (Malaya). However. bot have smaller spores (6-8 x 5-8 11m) and arc ringlcss. Amanita 
Jubrugitww (Ciel. & C ht:cl) E. J. Gilb. (Au stralia) st:cms to have the right size of spores 

(7.5--9 11m) but has no ring either. :md its ca p is ashy grey. 
Amanita s11lcatissima, another member of section Amanita described in this paper (p. 9) 

differs from A . xerocybe a.o . by ellipsoid spores (8- 9 x 7 11m: 1/b 1.2- 1.4. average 1.3), 
1he presence of clamps. more crowded gills :md the absence of a ring. 

For a comparison of A. xerocybe with Collybia Slllcatissima Rick. sec the d iscussion on A. 
sulcuti.u imtl (p. 12). 

Amanita sulcalissima Bas, spec. 1101•.-Figs. 14- 18 

Pileus c. 40 mm latus, plano<onvexus. margine Ionge et crebre suk:atO·Striatus (c. 0.5 R), l"Cntro brun­
neus. margine griseo-bub:tli nus. in pllrtC \'Oivae rcliq uiis crustuliniformibus, tcnuibus, subtomcntosis. 
pallil.lc bru nneo-griscis obsitus. La mellae libcrae, con fcrtnc. nngustac. pa!lide griseo-bubalinae: la.mel­
lulac infrequentes, truncntae. Stipes c. 45 x 4.5 mm. sursum ancnuatus, deorsum bulbosus, solidus (in 
sicco ea,·us). c:xan nulatus, griscus. basi rcliquiis \'Oivnc subtomcmosis. griseis. subfriabilibus vel sub· 
mcmbranaccis ornatus. Caro alba \"d 3lbida. immutabi lis, subcamosa. inodora. Sporac 8--9 x 6--7 14m, 
subcllipsoideae ,.el d lipsoi<kae. non-amyloideac. Fr'.agment3 voh·ae hyphis. 3.5-7(- 11 ) 14m latis. ccllulis­
qu~· pral-cipue globosis, 28-60 x 25--52 pm, pall ide grisco-brunneis. tcrminalibus composita . Fibul3e fre ­
qucntes. Typus: ' R. Singer 1012), 25 VII 1977. estrada Manaus-Caracarai km 45. Amazonas. Brazil' 
(INPA. L). 

Etymology; sukatissima . most grOO\'cd . 
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Figs. 14- 18. Amani1a su/catissimu. - 14. fruit-body (afi~: r field sketch :and driro m:ttcrial: x O.S).- IS. 
Spores ( )( I:ZSO). - 16-17. Crushed ,·oh-al remnants from cap (16. x 250: 17. x SOO). - 18. Cells of 
m:ug•nal tissuc of si ll ( JC 500). (All Figs. from type.) 



BAs: Sutdies in Ama11ita- l II 

Fruit-body (Fig. 14) rather small and sho rt -stemmed , solitary. Cap 40 mm wide. plano­
convex with slightly nattcncd centre. with broad (0.45-(1.55 R) . densely sulcate-st riate ( 14-
18 grooves per 10 mm of drclc half-way sulca te zone) margin. at ce ntre fairly dark. slightly 
o\ivaccous tinged ochraccous brown (M. & P. 14 J 8 'maple sugar': Muns. c. 10 YR 5/6-
6/6) to slightly pater and slightly more reddish ochraceous brown (M . & P. 14 J 9 'mummy'; 
Muns. 7.5 YR 5/6-10 YR 5/ 6), at margin pale huffy grey (M . & P. II C 3 'sheepskin': 
slightly mon: grey than Muns. 2.5 Y 8/4). with pallid intcrstriation. in d ried state matt to 
somewhat shiny and (eve n under strong lens) without visible fibrillose structure, over about 
1/4 of surface covered with a th in, pale brownish grey (M. & P. 13 B 6 'almond': Mun s. c. 
7.5. YR 6{4). large volval pa tch (in dried sta te minutely tomcntose und tending to disrupt 
into vague small patches with very pale arachnoid edges). Gills free , crowded, na rrow, pale 
greyish buff (M. & P. I I E 4 'maple'; slightly darker than Muns. 2.5 Y 8/4), in d ried state 
with slightly da rker (brownish ochroceous) edge: sho rt gills 0-1(- 3), scarce, truncate . Stem 
45 x 4.5 mm. tapering upward. wit h rather abrupt. slightly nattcncd subglobosc basal bulb 
c. 7 mm high und 10 mm wide , solid (bu t in d ried sta te hollow). exannulatc, grey (M . & P. 
13 C 4 'hamadan·; Muns. 10 YR 6/4-5/4) with paler apex, minutely fib rillose. Volva l re­
mnants at base of stem :trisi ng fro m upper part of bulb, apprcsscd. pa le brownish grey. wi th 
subtomentosc-sublanosc surface. at o ne side of stem forming a thin submembranous limb 
up to 10 mm above bu lb. but for the res t fo rm ing thin vaguely delimi ted patches no t reach· 
ing so high as limb; lower part of bulb rather glabrous, whitish wit h small cx:h ra.ceous­
brown spots. Flesh white or whitish, unchanging, inodorous. 

Spores (\0/ 1/ 1] 8- 9 x 6-7(- 7.5) 11m. length-breadth nttio 1.2- 1.4 (a,•cragc 1.3), broadly 
ellipsoid to ellipsoid, thin-walled. colourless, smooth, usually with one large oil-drop. non­
amyloid (Fig. IS) Basidia (10/ l/ 1)32- 43x 12- 14Jiffi, 4-sporcd. with clamp. Margina l tissue 
made up of sca ttered. subcylindrical-subclavate to broad ly piriform, colourless, thin-walled 
cells. \5-35 x 10- 30 11m, on broad septate hyphae (Fig. 18). Trama of gills probably bila­
teral (difficult to reinfla te in type). with very thick subhyMenium (25-30 JtM) a nd narrow 
~:cntral plate of proper trama: subhymcnium cell ular. Pileipellis a cutis of up to 5 JI M wide 
interwoven. poorly pigmented hyphae surmo unted with a thin ixocutis of embedded, 3-4.5 
Jtm wide, interwoven hyphae wi th clamps: pigment probably vac uolar. but a slight incrus­
tation s..-cmi ngly present on some narrow hyphae. Volvaltissue on cap a very loose ti ssue of 
disorderly arranged. lo ng<elled. clamped. 3.5-7(- 11 ) 11m wide hyphae with ' 'cry slightly 
thickened. slightly yellowish wall and terminal. mostly globose but also broadly ellipsoid to 
pyriform. pale grey-brown cells. 28- 60 x 25- 52 Jim , with very s lightly thickened wall and 
often wi th one o r more small refractive bodies against inside of wall: a few hyphae :md 
innatcd cells with golden yellow oleaceous contents (Fig. 16, 17). Volval tissue on base of 
stem similar to tha t on cap, but in ner layer of su bmembrano us limb a rather dense layer of 
abundant. often somewhat agglutinate hyphae and scattered inflated cells. Trama of stem 
acrophysalidic. with cells up to 440 x 40 prn . Clamps abundant in all parts studied . 

Phenol reaction o n flesh very dark reddish brown (M . & P. 7 L 12 ·caldera' , to 8 L 12 
·nwndulay·: from slightly darker than Muns. 2.5 YR 4/6 to slightl y darker and more red 
than 5 YR 4/4). 

HAIIITAT Ar-:U UISTRIHUTION .- ln Campina-vcgetation, o n humu s under trees (Humi. 
riaceae, Burscr.Jceac. Ckhnaccae. Sapindaccac. Lcguminosac a nd Sapotaceae). in Ama­
zonian area . 

COLLECTION EXAM INED.- Brazil. Amazonas. estrada Manaus·Caraca rai km 45. 25 VII 
1977. R. Singer (& I. Araujo) B 10113 (holo type. INPA: isotype. L) . 

OUSERVATtONS.- It is rema rk able that the voh·al limb. present only at one side of the 
base of the stem, has a thin but distinct mcmbrunous inner layer which is completely absent 
from the volval remnants elsewhere . A possible explanatio n for this is that this layer main­
tai ns it s individunlity o nly there where the volva loses its contact wi th the pileipellis in an 
early stage. whereas in o ther places where this co ntact is maintained lo nger the inner volval 
la yer. slightly gela tinizing itself. merges in the gelatinizing pilcipcllis. 
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Although A. slllcalissimll combines non -amyloid spores with an exa nnulatc stem. this spe­
cies belo ngs to section Ama11ita tx:ca usc C\'Cn the ma ture stem shows the presence of a basa l 
bul b. It strongly resembles A . Jarino.tn Schw. (U.S.A.) which di tfcrs however by sma ller 
(6.5--~ x 5.5--l:lllm) and . on average. less elonga te spo res ( 1.0 1.3) and probably a lso in lack­
ing or havi ng infrequent clamps {Jenkins, 1977: 33). Mo reove r the valva a t the base of stem 
in A . su/catissitiUI is somewh:u limbatc beca use of a thin membra nous inner layer which 
S<.'Cms to be lacking in A. fari,ustt. where the volva l rcmnun1s on the top of the bu lb arc 
striclly pul\·erulcn t. 

T.,.. o ot her related species arc A. obsiw Com er & Bas (Ma laya) wi th smaller spores (6 7.5 
x S-7 pm) a nd A. sub•·agjnata (Cicl. & C hccl) E. J. Gilb. (Austra lia) wi th . according to the 

origi nal description. globose spores 

Dr. Singer (in li 1.) drew my attention to Collybia :mlcmi~·sima Rick (1938: 275). a species in 
his o pinio n possi bly idem icul wi th or related to the present species. The lectotype or Rick's 
species was studied by me a nd ro und to be in a rat her poor condit ion . It turned ou t to be 
impossible to stud y the basid ia ror clamps and to ana lyse the structure o r volval remnants 
a nd pi lcipc\lis. The roiiO\\ing da ta. including those from Rick's protologue. arc now a\':ul­
ablc: 

Fruit-body solitary. terrestrial . Cap about 30 mm in diam .. plano-convex wit h depressed 
centre. sulcute-st ri:ue rrom margin nearly up to centre (in type ma rginal st riation now hard· 
ly visible), brown-grey with dorke r centre. pu\verulen l. Gills modcr.atcly crowded. adna tc. 
white. Sttm 10 x 5 mm. with subbu lbous base. white wi th reddish gmnulcs. exa nnui:Hc. 

Spores [20/ 1/ 1) 8.5- 10 (- 10.5) x 7- 8.5 '""· (1.05- ) 1. 1- 1.3(- 1.35) w; lh 1.2 fo r a-cragc. sub­
globose to broad ly ellipsoid . thin -wa lled. coulourless. smoot h. with short abrupt a pic ulus. 
inamyloid . Pi leipcll is with a thin gelat inized layer :II surrace. C lumps not seen (but cells very 
difficult to rcinOa te). 

CoLLECllON EXAMINED.-Bruzil. Rio G rande do Sui. Sao Leopoldo. 1932. J. Rick 11 . .171 
(lectotype or Collybia sukatissinw Rick: PACA). 

1r ('QI/ybitl s11lrarissima is run down in the key o n p. 3 with the data available. o ne nrri\'CS a t 
5. where the choice is between A . xeroqbe and A. J11lmri.uimt1. The colour or the cap and 

the length or its marginal sulcation. the absence o r a r ing and the shape or the spores agree 
with A. sulcmis:rima. the widt h of the spores and the possible absence of clamps poin t to· 
w:~rd A . . \woryhe. Consideri ng the cond itio n of the type collection and part icularly the fac t 
tha t no inrorma tion o n its voh•a l struct ure could be gained rrom it. I um convinced tha t it is 
impossible to know the true identit y or Collyhia Slllratissima Rick (altho ugh it CCrl3inly is n 
species or Amanita}. Therefore I prefer to describe Amtmiw .mlcalisJimll as a new sp(:cics 
based o n recent materia l collected and annota ted by Dr. Singer. 

Amanita lanh·olva Bas . . fJH!C. nm•.-Figs. 19- 24 

!)ileus 50- 75 nun hilus, plnno<On\·exus. ccmro late dcpressus. intcrdum subumbomll ul>, murginc lonKc 
sukato·SiriatUl> (0.4-0.6 R), ncnco-brunncus. cent ro rufo- brunncus. gla bc:r, sub,•isddus. Lamellae li· 
bcrac, confcrtac. angustac. albae n:l p;~llidc griscac: la mcllulac truncnlae. Sti pe.~ 7 IOO xc. 56 mm, 
sursum aucnurnus. subbulbosus. cxannulatus. \'OivaiUs, a lbus. glubcr. Vol\·a sacc:Ull , mcmbranacca, 
angul>tC ocreata vel sub\·cn lncosn. grisca , tomcntoso-lanosa. Caro :tlba. inudor.1. SporJc 7.S-9.5 x 
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S.5-7 J1 111 , subcll ipsoidc;u:: vel d lipsoidcac, non-amyloidcac. F'ibuluc rrcqucmcs. Typus: ' R. Si11gt>r R 
9841. 1917. Mnnnus. Amozonas. Drnzil (INPA 66.715, L). 

Etymoloi,ly: lnna. wool. 

Frui t-bodk-s (Fig. 19) soliwry. medium-sized. fairly slender, fragile. Cap 50-75 mm wide. 
pla no-convex with broad ccn1ral depression. subumbona te or not. with broad sulca te-stria te 
marginal zone (0.4-0.6 R). modera tely da rk slightly oli vaccous tinged brown (bron1.c: M. & 
P. 15 C 2 'clove': Muns. 7.5 YR 4/4-5/6) with centre slightly more reddish brov.'ll (M. & P. 
& 1·1 I I 'congo': Mu ns. :S YR 4/4-4/6). with white interstriation a t margin, glabrous, sub­
\' iscid: in dried specimens matt to somewhat shiny particu larly at ccmre, ouLSide centre 
slight ly innately radially fibrillose under strong lens. Gills free, crowded. narrow. white to 
pa llid greyish. proixl bly with concolorous edge: short gills (0- 1) truncate to obliquely trun­
ca te: in dried state edges pa le buff to pa le ochraceous brown. Stem 75- IOOx c. 5-6 mm, 
tapering upward. with slightly bu lbous base. hollow. exannulate. white. fragile. smooth and 
glabrous. Valva sacca te. membranous. loosely sheathing basal 30-35 mm of stem. grey to 
fuscous grey (M. & P. 15 A 7 'soaptonc' to 15 C 8 'chukker brown ': Muns. 7.5 YR 5/4-

gg©g@ 
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F1gs. 19-12. Amaniw lfmll•o(l'tl.- 19. fruit-bod y (after colour slide: x O.S).- 20. Spores ( x 1250). -
21. Cdls from o uter layer or volval limb ( x 250).- 22. Basidia and subhymenial cells ( x SOO). (All 
Figs. rrom IYJX). 
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4/4). but lower half paler to whitish. tomcntosc- lanosc; in dried sp<.'Cimens cylindrica l to 
somewhat ventricose. adnatc to lower 8-10 mm o f stem. with internal \'Oival limb a fim­
bria te, 1- 1.5 mm wide rim situated in angle bctwl"Cil external volva l limb and stem ('u ni· 
tangent volva'). Flesh wh ite, unchanging. odourless. 

Spores (20/ 2/21 7.5-9.5 x 5.5-7 Jlffi. length-breadth nuio {1.2- ) 1.2 '-1.6(- 1.6 5) (a ,·cragcs 
1.3- 1.5). broadly ellipsoid to ellipsoid. with apex often ro unded subconica.l. thin-walled, 
colourless. smooth , usually '-'"ith one oil-drop. wit h small apiculus (fig. 20). Basidia (20/ 2/21 
27- 36 x 9- 11 JLm , 4-sporcd, with clamp. Margina l tissue (Figs. 23. 24) a fairly broad brown 
nrip of two types of cells: outer stri p consisting of sma ll . empt y. basidiform cells. 12- 30 x 4-
9 Jim , o n irregula rly shaped hyphae, and between this layer and hymenium an irregularly 
broad strip of globose. ellipsoid and broadly clavate cells. 20--30 x 14--22 11m, with slightly 
thickened walls and ofte!l somewhat congophilous grd nular contents: in Melzer abu ndant 
yellow oi l-;drops along edge (no t in ammonia). Tra ma of gi lls bilatera l. with conspicuously 
broad cellular subhymenium (up to 45 pm thick), with large inn:ued cells up to 40 11m long. 
l)ilcipcllis a cutis of (1.5-)3- 5(- 7) pm wide. interwoven to radial hyp hae wit h clamps and 
vacuola r brown pigment surmou nted with a thin (on limb) to fairly thick (at cent re) ixocutis 
with 1.5- 3.5 11m wide d istant colourless interwoven hyphae. Volval limb made up of a 50- 80 
11m thick inner layer (of 2-6 11m wide hyphae) o f which 20--40 11 m thick layer at inner 
surface gclatiz.inzing, a nd a 400-500 Jim thick oute r layer (Fig. 22) of very loosely inter­
woven 2 . .5- 7(- 12.5 ... 27) Jlffi wide clamped hyphae with very slightly thickened , colourless 
to slightly yellowish walls a nd globose. obovoid and piriform, terminal {very rarely in rows 
o f two) cells. 30--70 x 26--60 JHn, with fair ly dark grey-brown to pa le or rarely colourlcs:. 
contents. Trama or stem acrophy$0j\idic: acrophysalidcs up to 290 x 50 11m. Stipitepclli s ;t 
thin layer of 2.5-4 11m wide pale brownish h)'Phae wi th slightly th ickcm.-d walls. 

Phenol on nesh: first dull pink (M . & P. 6 J 4: Muns. 5 R 4/6). soon purple (M. & P. 55 J 
2: Muns. 10 RP 4/6). then brown (M. & Jl. 15 C II 'cocoa brown': Muns. 7.5 YR 4/4-5 YR 
4/4), c\·entually darker (deeper than M . & P. 8 H 10 'chocolate': Mun s. 10 YR 3/4). For­
maline o n flesh: slowly lilac or vio let. 

HABITAT A!'\'D DISTlUBUTtON.- fairly com mon on the ground in secondary tropical rain 
fo rest. near Net•o (Nyctaginaceuc: Si11gc•r 8 9897 defin itely shown to be connected wit h 
sho rt roots of Neea spec.). wit h nearby RubiBceae, Sapindaceae. Eupho rbiaceae, Legu mi­
nosae. Flaco urtiaccac and Palmac, in Amazonian a rea . 

COLLECTlOt-:S EXMII NED.- Brazi l. Amazonas: Manaus. nca r IN I) A. 1977. R. Si11ger B 9843 
(ho lo typc, with colour slide. IN PA 66.715; isotypc. L): ditto. 29 May 1977. R. Siltgu 
8 9897 (INPA 66.716). 

NoTE.-Dr. Singer (in lit .} reports that A. lanhub•a is fairly common in second ary forcl> t 
a round Manaus. Mo re material than the two collections studied here has been collected and 
is preserved at JNPA. 

Because of the greyish lanosc-tomcntosc outside of the narrowly saccate volva. A. /anholm 
is a very characteristic species. Mo reove r. the occurrence o f two types of steri le cells in the 
marginal tissue (fig. 23. 24) or the gills is so far a unique fea tu re. 

It is. howeve r, no t fully certain Lhat A. /olliWIII·o belongs to section Voginmae. On a col­
ourslide of the type specimen as well as in the dried fruit-body of Singer 8 9897 it seems 
that the lower part of the stem where the voh·a is adnate. is somewhat enlarged and forms a 
very small subglobose bu lb. A stud y of very young stages will show if a primordial bu lb is 
present in this species and if consequent ly A . lcmh·of,·u has to be placed in section Amanita. 

Also in section Amanita A. lunil"o/l·a would stand apa rt o n account of its lanosc-tomcn· 
tose volva and its marginal tissue with two types of cells. but still more so because of the 
truly saccate nature of its volva. 
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Ftgs. 23- 24, Amuniw lunh·olvu: marginal 1 i s.~uc: of gi ll ( x 500). - 2l. In sil u. - 24. In tTushcd mount. 
CHoth Fig.S. from type.) 

Amani la coacla Bas • .tfX!C. IIOI•.- Figs. 25- 28 

P1lc:us c. 40 mm Ia Ius, dc:mum c:oocavus. margine lo ngt' suk:ato·stria tus (0. O.S R). umbrinus. \'Oivac: 
fro~gmentis applan:uis. irrc:gularibus, griKD-brunnds. coac:1is parcc: orna1us. l amellae: libc:rac:, confcrtac:. 
~ubl a t :u: , albae:: l:amdlulac: lrunc:alac: . S1ipc:s c. 70 x 3 mm. sursum a ncnW&tus. cbulbosus. cxannul:a1us. 
albus. basi (c. 10 mm) volvac: fn~gmcntis appl:tnatis. griscis. coactis \'CStilus. Caro alba. inodora . Sponc: 
t' .S- 10 x 6.5-7.5 Jim . dlipsoidcac:. non·amyloKieac. Fragmcnta vohHo1c cc:llulis globosis. 20-35 11m dia m .. 
brunneis, tcrmin11 libus a1quc hyphis. 5- 7(- 12.5) 11m huis. inconditis composita. Fibulae abscntc:s. Typus: 
'R. Si11ga H 10160. 27. V. I977. Manaus. Amazonas. Brazil (INPA . L).' 

Etymology: coac:tus. fe lted. 
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Fruit-bodies (Fig. 25) solitary. small . slender. Cap c. 40 mm wide, conca ve without o r wi th 
a very slight umbo, wit h broad mt her densely sulcate-striate ma rginal zone (0.5 R according 
to fi eld-no tes; in dried specimens 0.25 to 0.45 R: 12- 14 grooves per 10 mm of circle ha lf­
way sulcate 1.one). umber with pallid intcrstriation at ma rgin. matt in dried state and then 
under strong lens with fib rillose structure only visible on da rk margina l ridges. around 
ccmrc with a few irregu larl y sha ped . pale r grey-brown. felted . thin vo\val patches wi th on 
their surface a few very small darker warts (under lens). Gi lls free. crowded. fai rly broad. 
white, probably with concolorous edge: sho rt gills very scarce. t runcate. Stem c. 70 x 3 mm. 
tapering upward, without bu lb, exannulate . white, in dried state (under strong lens) sub­
nocculose. Volva at base or stem up to c. 10 mm high, thin . fclted-submcmbranous. ± 
broken into parlly clearly scpar.ned. pa rtly still more or less connected, felted , grey patches 
with a t their surface (und~r strong lens) appresscd pa ler to nearly whitish sho rt ribrils. Flesh 
white. unchanging. inodorous. 

Spores (1 0/ 1/ 1) 8.5-10 x6.5-7.5 pm, length-breadth rat io 1.2 t- 1.4 (a\'cro~ge 1.3). (broadly 
ellipsoid to) ellipsoid, with broad ly rounded (not conical) apex, thin-walled. colou rless. 
usually with one oil-drop. with sm11 ll apiculus (Fig. 26). Basid ia (1 0/ 1/ IJ 32-45 x 10.5-11.5 
Jlnl, 4-sporcd, clamplcss. Margina l tissue n rather broad. interrupted strip of colourless. \'cry 

25 

28 
Figs. 2 28. Amuniw cooc1a. - 25. Fruit-botl y (a fl er field sketch and dried material: x 0.5). 26. 
Spores ( x 1250). - 27- 28. Tissue of \'oival patch on cap. - 27. In crushed mount ( x 250). - 2K. 
Separ.m'd clements ( x 500). (All Figs. from type.) 
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thm-wallcd, easily collapsing. innatcd cells measuring up 10 35 I'm :tnd hyphae. hard to 
dissociate. Trama o f gills impossible to study in type: subhymcnium cellular: cells ofu:n 
globose but so metimes irregularl y shaped. up to 25(- 35) Jlm . Pilcipcllis composed o f 3- 5.5 
11m wide. densely inlcrwo ven hyphae. wi thoul o r with only a very th in ixocu tis on top. with 
scaucrc..-d volva l remna nts under microscope {but these no t vis ible under hund -lens): brown 
pigment vacuolar but in additio n seemingly :11 places a slight incru stat ion present also. Vo l­
' 'al pau:hcs o n cap {f igs. 27. 28) a ru ther dense tissue o f (i) abundant. fai r! )• broad . 5- 7 
(- 12.5) Jill\ wide. relati vely sho rt-(:ellcd bra nching hyphae with very slightly thicl.:cned. col­
ourh.'Ss or slightl y coloured wa lls with slight incrusta tion. (ii) abundant glo bose. mo re rarely 
ellipsoid o r somewha t o vo id. brown cells. 20-35 Jim. tcmtinal or mo re rarely in terminal 
rO'-''S of two . a nd (iii) a limited number of elongate to subcylindrical inflated cells. Vo lval 
patches at base of stem similar to those on cap but with o n outer surface a coarse net of 
th ick bundles of 3- 7 11m " i de rather s traight hyphae wiLh slight!)• thickened. pale yello wish 
walls evidently encrustc..-d with amorphous ma uer (yellowish in ammo nia), and some la rge 
globose. pirifo rm and elo nga te cells up to 55 pm lo ng and up to 35 11m wide. particularl y in 
meshes o f tha t net. T mma of stem which acrophysa. lides measuring up to 300 x 30 11m. 
Clamps absent fro m all parts examined . 

HAIII'I'AT ANI1 msn .taUTtON.-f ound o nce on the gro und in sc.:c ondary tro pica l ra in forest 
in Amazonitm areu: aU accompanying trees and shrubs except Nt>t'tl and Psyd101riu with 
non-t:c to trophic roots. 

Cou.E<.,·tos F.XAMtNED.- Brazil. Amazonas: Man aus. o n gro unds of IN PA. 27 May 1977. 
R. Singi'r /J 9728 (holo typc, INI'A 66.714: isotypc. L). 

In the licld the type-speci men of A. t'tHI w was mistaken fo r uno thcr colkc tion o f A . ltmi­

mf,·a (seep. 12). The fo rmer cnn be easily d istinguished from the latter. however. by the 
abse nce of clamps and the small infla ted c.-ells in the vo lval tissue (20-35 I'm aga inst 30--70 

11m in A. lani,·ob·u). In addilio n the grey volval limb of A. t·oacw is thinner. less co herent 
and not lanosc-to mcntose on the outside, a lthough in the type-specimen apprcssed whitish 
librils arc evident under a hand-lens. 

The volva of A. t'O<lc ltl is so incoherent that in the type a fe w sma ll vol"a l patches ure to 
be seen aro und the centre o f the cap nod the vol"n l limb tend s to break up into patches. 
( rhis may be different. howe,•er. in mo re "igorous fruit·bod ies. the o nly speci men available 
being a \'cry tiny o ne.) 

As the ste m has no bulbous base, A. roarta belongs to S(.'(: tion VaginaUl('. It s volva is 
much less friable than that o f A. r rust>odt•mw (sec p. 20). a species occurring in the sa me 
region and with (sub)globosc spores and up to 2S ,,m wide pigmented hyphae in the pi­
lcipcll is. 

Ammtitopsis plumbeo Rick 7 (J SIJ 7: 309). very inadequately describc.-d by its ~1uthor. seemed 
sunid cntly close to A . crehre.mlcata and A. cuuctu to justify a loan o r the type. Unfo r· 
tunuiel y the type matcri111 turned out to be in such a poor condition that not much inror­
mation could be derived fro m it Only a very ro ughly drawn portr.tit of Rick's species is 
available now: 

Terrestrial . ap 30-40 mm in diam .. grey, with (short?-) sulca te margin. rarely with a vague 
small paler voh•nl patch. Gills cro wdc..-d. white. Stem up to 70 mm long. wi tho ut bulb. white. 
Yo lva ± 5acc:atc. grey-white. Ring a bsent . 

· Rick undoubtedly mtended to describe a ne"" spt"Cie.'!i under this name. thus creating a later homonym 
or Amtmftopsis plltm!JI'u (Schaeff. ex Punon) Schroeter. 
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Spores (1 5/3/ 11 9 .. 10.5(- ll )x6.5- 7.5 1•m (1/b 1.3-1.5' (- 1.6'), average 1.4), cmpso;d. 
inamyloid. thin.wnlled , colourless, smooth. with abrupt apiculus. Basidia clamplcss (onl y :. 
fc~A' completely seen). Jli Jcipellis gelatinized a t surface. consisting o f (sub)rnd in\, 2.5 .5 1.m 
wide clampless hyphae. Volval remnan ts consisting of 5 11m wide hyphae in somewhat 
coiled bundles at surface. probably with innutcd cells present underneath. Trama of stem 
acrophysalidic. 

COLLECTION EXAMINED.-Brazil. Rio Grande do Sui. Porto Alcg.ro, 1930. J. Rick 12.ll0 
(lectotype of Amonitop.fis plumbra Rick. PACA). 

With help o f these dalll o ne arrives in the key presented in this paper (p. 3) at 8, where the 
choice has to be made ~tween 11 . crcbrt?sulcow and A. coacw. 

Size and shape o f the spores of Rick's species agree best with A. coucw. but the colour of 
its cap is grey against umber in A. coactu. Unfortunately I was unable to measure the: 
inflated cells in the volval tissue. which are characterislica lly small in A . r(}(lclll . Ammuru 

crebresulcora has somewha t broader spores ( l fb 1.1- 1.4 with l.P- 1.3 for ave rages). a dark 
bro wn cap a nd a grey stem. 

As it appears impossible to sa ti sfactorily match Rick's species with one of these two 
species from Amazonia. a thi rd species may be involved. In Yiew, however. o f the scant y 
info rmation avai lable o n AmuniiUpsis pl11mht•u Rkk. it seems better to refer it to the in­
su fficient ly kno wn taxa once and for nil . 

Amanita crebresu~uta Bas. sprr. nov.- F igs. 29- 32 

Pileus 50- 75 mm la tus. initio campanui:Hus sub:n:utc umbon:u usquc, poste:l plano<onvel(us, planus \'cl 
pluno<on<.'ll\'US. centro obtuse umbonatus. ma rgJne Ionge et crebre sulcato-stnatus (0.45-0.65 R}, um­
brinus \'cl fusco-se pi:1ccous. subzonat us, glabcr. Lamallae liberac. confertac, angustac, albae, acie con· 
l:Oiore \OCI brunnea; IQmellul lle infrcque01cs. tru ncatac, Stipes usq ue ad 120 x 10 mm, sursum attcnuatus. 
c:wus. hnud bulbosus, exannulatus, voi\'D tus. zlabcr, griscus. basi albus, <apicc sacpe pallidus atqu( 
interdum innate puncwl:u us. Voh-.t saccata, mcmbra nacc:t, anguste ocrcata, alba. Caro alba \'t l albid:1, 
inodora . Spomc 8.5--10.5 x 7- 8.5 11111, subg1obuiOSitt: vd dlipsoidcl\e, non-;tmyloideJte. Fibulae :tbscntb . 
Typus: 'I< , Singrr H 9680, 19.X.1977, Manaus. Am:llonas. Brazil (INPA 66.710. L).' 

EtymoiOg)~ crebcr. dose: suknlus, groo\'Cd. 

Fruit-bodies (Fig. 29) ml-dium-sizcd. sle nder. solitary or subgrcgarious. Cap 50-75 mm 
wide, in the o nly you ng spt.-cimcn ava ilable campa nulatc wi th t:Hher ac ute um bo. la ter 
plano<onvex to fl at or plano<onea vc wi th low obiUsc umbo, with broad densely sukatc· 
st riate margin (0.45 to 0.6S R; in dried specimens 14- 16 grooves per 10 mm of ci rcle ha lf­
way sulcate zone). d a rk umber to fuscous-scpia at um bo, somewha t paler around umbo but 
wit h narrow darker fuscous zone' at margin o f slightly paler sulcate zone, glabrous. in tlried 
caps matt to somewha t shiny (pa rt icu larly at cx:ntrc) and wi thout or with very fine innate 
fibrillose structure under lens. Gills free. crowded , na rrow, white. with concoloro us edge o r 
(more o ft en?) with a very fine brown line a long en tire edge o r only nca r margin o f cap: 
sho r1 gills rather scarce. trunca te. Stem up to 120 x 10 mm. tapering upwa rd , ho llow. with­
out bulb. cxa nnulatc. with saccate volva. grey (M. & P. 15 C 7 'racquet': Muns. 7.5 YR 
5/4-S/ 2) with white base and often paler apex. gla bro us :md smooth . at upex sometime..:; 

" In the dried speci mens e~amincd this da rk zone has d isappeared. 
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mmutcly mnately punctulatc. VoJ\~.t sacc-,ue. membranous. thin. narrO"- ly :.he a thing. higher 
tho n broad. "'hite to cream or in places pale buff. minutely fclt1.-d (not at all powdery or 
tloc:culosc). under lens locally with minute buff patches: vol \'a in dried ssx:cimcns up to 2S 
mm high and 14 nun wide. wi th no t or hardly Oaring margin. :tdnatc o nly to lower S-10 
mrn or :.tcm and (where visible) with a narrow. fringed interna l limb o n inner surface or 
cxtcrnn l limb. 2- 3 mm high above place or lttlltchmcnt to stem {'voh•a bitangent'. Fig. 31). 
Flc:.h white to whi tish. inod orous. 

Spores (70/7/4) (8- )8.S-10.5(- 11) x (6.S-)1- 8.5(- 9) 1•m. lcnglh-br<adlh ral;o (1.0 '- )1.1 - 1.4 
(3\'eragcs 1.1 ' - 1.3), subglobosc: to broadly ellipsoid. r.trc:ly ellipsoid. thin-walled. colou rless. 
smooth. usually with one large oil-drop. non-amyloid (Fig. 30). Basidia ( 10/ 1/ 11 (28- )34-38 
x 11- 12 11m. 4-sporcd. clamplcss. Marginal tissue a rather broad strip o f chains of very 
thin-walled. soon collapsing in noted cells. up to 40 x 28 11m. and hyphae. bot h potralld to 
edge or gill: in hymcnium ncar edge a few 18- 32 I'm wide sphcropcdunculatc cells obscr.·ed : 
pigment hard to localize. Trama of gi lls probably bilatcrnl: ubhymenium ctllular. ruther 
thick . l'ilcipcllis u c. 100 11m thick brown cutis of 2- S(- 8) 11m wide imcrwO\·en to subr.tdial 
h)'phac with vacuolar pigment. intermi;ccd wit h some 4-9 1m1 wide yellowish olcifcrous hy· 
phac. surmountt.'tl wit h a 2S-SO JUU (ut centre or cap 90- 125 Jlnt) thick ixocutis with 1- 3.5 
Jtlll wide distant hyphae. timb of \'ulva consisting of a tissue of branching. intcrv:ovcn. 2-S 
Jtm widl.' h)•phuc wit h scattered, globose. subglobosc. ellipsoid and O\'Oid terminal colo urless 
cells. 45 90 x 3 7S 11m: its ou ter surface covcrc:d by a thin layer (inOa ted cells shinmg 
through) of loosely interwO\'tll, J.S-7 I' m wide, slightly thick-walled. colourless hyphae sur· 
mo unted with sca ucrcd. criss-cross running c. 50-60 11111 wide bundles of more s tmight and 
pa rallel hyphae and with patches or brown. granular. extmccllul:u matter: its inner surface 
"ith \'cry thin layer of gelati nized. 2- S Jtm wide hyphue. Trama of stem acrophysalidic. wi th 
cclb up to 300 x 35 Jim: hyphae and acrophysalides at surface wi th ' 'acuola r brown pigment . 
Clamps absen t in all parts examined . 

29 
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FiG·' · 29-31. Amattita C"trbrrsulratu.- 29. Fruit-body (:.ner colour slide: x 0.5).- 30. Spores { x 1250). 
- )J , S«t10m:d \Ot\'11 o( drkd Specimen ShO'fting poSiliOn of Internal \'OivaJ!imb (x J). (Fig, 29 (rom 
Sm~''' 8 9796, 30 from Singu H ~. 3t from StnK"' B 9664.) 



20 f' £ KSOOS IA - Voi.IO.P..trt I, 1978 

Phenol reaction on ncsh of stem at first greyish-reddish lilac, then reddish brown to cop­
per. finally dark grey-brown. 

HABITAT AND DISTRIBUTION.-Fai rl y common on the ground in mixed secondary growt h 
tropica l rain forest . growing ncar Nreo (Nyctaginoceae: in one case mycorrhizal connections 
definitely established) and Psyc·lro1ria (Rubiaccac): also present Sapindacc<tc. Euphor­
biaccac. Lcguminosac. J•aimac, Flacourtiaccac. Sapotaceae und Violnceae. in Amazonian 
arcu. 

COLLECTIONS EXAMINE0.- 8razi l , AmAzonas: Manaus. ncar INPA, 19 May 1977. R. Sin­
ger 8 9680 (holotype. INPA 66.710; isotype. L); ditto, 20 May 1977, R. s;,,ger 8 9684 
(INPA 66.713): dille 27 May 1977. R. Si11ger 8 9729 (INPA 66.7 11): ditto 1977, R. Si11ger 
B 9796 (with colour-slide: INPA 66.7 12). 

Amanita crebresulcata is a rather typical member of section Vugi11utue. It can be recogni1.ed 
by the broad, very dense!)' sulcate margin or its cap. its small ellipsoid spores. its coloured 
but glabrous stem and its rather insignificant thin membranous voh•a. In the fie ld a dark 
zone on the cap adjacent to the sulcate part or the margin may be a helpful chamcter, bu t 
in the herba rium specimens available this zone has di sappeared . 

For a comparison between A. crcbresu/raw and Rick's Amtmiw psis pl11mbeu. see the dis­
cussion on A . roac10 (p. 18). 

Amani ta crascodcrma Bas, spu. nov.-Figs. 32- 35 

Pileus c. 60 mm latus, con\·cxo-applan:uus. centro subumbilka tus, margme Ionge sulcato-striatus (c. 0.5 
R). fuscus, "oh·ae rcliquiis \'erruciform1bus phacis. minutis pc:rparcc obs1tus. Lamellae confertac. per· 
pallitk griscae: lumcllulac infrcqucntes. truncatac. Stipes c. 110 x 7 mm . .)Ubcy1indraccus. haud bul­
bosus. rxannulmus. fuscidu1o-griscus, basi rdiquiis volvac subOoceulosis, griscis. anguste annulifor­
mibus omatus. Caro tcnuis. fragi1i ), inodora. Sporac 7.5-9x 7- 8 Jim, globulosac vel subglobuiO)UC. 
non-a myloidcae. Fr.Jgmcnta voh-'PC cellulis globosis \'d piriformibus, 28-Sl x 23-48 JIOI, brunneis. hy­
phisquc composita . Cellulae pik:ipclli.s he!erogeneae, 2.5-25 11 m latac. Fibulae abscmes. Typus: ' R. Sill· 
J(l.'r 8 10160, JO.I X. I977. 30 km N. of Mana us. Am:tzonas. Brazil (INPA, L).' 

Etymology: ~~.·p::a''· the milung. the blending: .Si.pplt. skin (on account of the variously shaped cells in 
the pilcipcllis). 

Fruit-bod)' (Fig. 32) medium-sized, slender. solitary. Cap about 60 mm wide, plano-convex 
with subumbilicate centre and broad sulcate-striate margin (0.5-0.6 R). very dark brownish 
grey (M. & P. 8 A 8: Muns. 10 YR 3/2) with pale marginal grooves. with \'cry few, smu\1. 
dark grey-brown. irregu larl y shaped, wan-like volva l remnants, in dried state shiny and 
with no fibrillose structure visible under len s. Gills free. fairly crowded. "'cry pa le greyish: 
short gills very rare. (obliquely?) truncate. Stem c. 110 x 7 mm. subcylindrical. wi thou t basal 
bulb. cxannulatc, fuscidu lous grey, subglabrous to glabrous but under lens in dried speci­
men darkly punctate on upper part and with \'ery fine short dark fibrils on lower part. 
Volva forming one ne-o~rly complete narrow, dark grey-brown. subnoccosc belt about 6 mm 
abo\'e base of stem and a whitish (ncar upper margin somewhat greyish), adnate, subnoc­
cose layer on lower 3 mm of stem. Flesh relatively thin. very fragile , inodorous. 

Sporcs (I0/ 1/ 1) 7.5-9x7- 8 Jtm. length-breadth ratio 1.05- 1.1' (average 1.1). subglobosc. 
colourless. thin-walled, smooth, ortcn with one large oil-d rop. inamyloid (Fig. 34). Basidia 
(5/ 1/ 1) (only a few with sterigmata found: hymenium over-mature?) 44-48x 10. 12 11m. 4-
sporcd. clamplcss. Marginal tissue not found (disappeared?). Trama of gill bilateral nca r 
edge. irregular ncar base: subhymcnium cellular. ± 25-35 11m wide. Pileipcllis (Fig. 35) u 
ncar centre of cap 50-70 11m thick cutis or agglutinated (but not distant) 2.5-25 Jlffi wide 
hyphae ~nd chains of innated cells with very conspicuous, in dried material unevenly distri­
bu ted , vacuola r brown pigment: cells disorderly arranged at centre. subrad ially on limb: 
without colourless superficial ixocutis: with rather abundan t up to 10 11m wide olciferous 
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Fii:)· 32- 35. Allltmillt C'raJ'I:'Oikmw . - 32. Fruit-body (after lietd sketch and d ri~ mmcrial: K 0.5). -
33. Crushr..-d tissue or \'Oival wart o n cap ( x 150). 34. Spores ( x 1250). - 35. r ilt:ipcllis from above 
i x 500). (All Figs. from type.) 

hyphae. Remnants of volva on cap (Fig. 33) composed of abundant, 2- 7 11m wide. fre­
quently branching and anasto mosing. abu nda ntly septate hyphae (colo urless. but narrow 
ones often distinclly encrusted wit h a hyaline subs1ancc) and abundant. tcnninal (rarely in 
rows of two or th ree). mostly globose but also ovoid, ellipsoid and obpiriform cells. 28- 53 
x 23-48 pm. wi th conspicuo us brown vacuola r pigmen t and slight!>• thickened wall: cle­
ments disorderly arranged . Vo l va l remnan ts a t base o r stem: in grey belt simila r to those on 
cap wit h hyphae 3- 6 I'm wide und innated cells measuring 20-40 11m: in whiti sh covering of 
extreme base innatcd 1..-c lls scarcer and pa ler o r colourless, and hyphae very abundant a nd 
loca ll y intricately br.mching. Tra ma of stem acrophysa lidic: acro physalides measuring up to 
390 11m lo ng and 45 11m wide: wi th hardly diiTcrentiated cortex o r 2- 4 I''" wide longitudina l 
hyphae a nd at surface scattered stra nds o r ± agglut ina te brown hyphae. Clamps absent in 
all parts studied . 
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HAIIITA'r ANI> UISTIURtTTION.-Tcrrcstrial in primary forest in 1he Amazonian area: inter­
ra firmc forest on yellow-soil hylaca, with l t:cid ithaccac, Lcguminosae and o ther dicotyle­
donous trees, few Palmac. 

Co1.u :CT10N STUUI£0.- Bra:.: il , Amazonas. 30 km N. o f Manaus, 30 Scp1. 1977, R. Singa 
8 10160 (holotypc, INPA; ;sotypc. L). 

Amanita cra.w.>odermtl belo ngs to a small group of spec::ies in section Vagimuae characterized 
by a friable volva forming warts on the cap and belts on the base of the stem. and by a 
gdatinized pilcipc:llis. 

In this group A. ina11ra1a Seer. (Europe: spores 10-14 11m). A. rinctipes Comer & Bas 
(Ma la ya; spores (8-)9-11 Jim), and A. ami/la11a Dennis (Trinidad: type studied ; spores 11-
13.5 x 9.5-1 1.5 Jl ffi , 1/ b l.l -1.3s average 1.25) all three have larger spores and a normal 
pilei pel lis. 

BAS. C. (1969). Morphology and subdi\•ision Clf Amuuiw and n monogr.1ph of its SC'C tion U:pitkllu . /11 
Ptrsoonia S: 28S..5i9. 
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NOTES ON MICROASCACEAE WITH THE DESCRIPTION OF 
TWO NEW SPECIES 

J. A . VON All X 

Ct'tllraalbur('OII mor Sclrimmel<·ullllrt's, Btwm 

The Microascaceae are brieny discussed and a key to the accept~ genera is 
gi,·cn. The new sp«ics described arc Pithoawu flliiJleromi with an arthnc unn· 
morph (ArlhrOJlrupllis laiiKi'runil) :md Pt'lril'llidlum flmt'li wit h a Graphmm-like 
anamorph. l)urc cuhure descript ions arc given or t.hc pS)'Chrophilic '"''ucot"'uro· 
Jpt>ru pttldwffimlf and also or Hmrl'lillu t>fonguw which ha) an arthrk anomorph 

with 2-cdled conidia, 

T he l\1l icroascaceae represen t a group or Ascomyt:etes related to the Ophiostomataceae. Xy­
lari:tccnc. and Sordariaceac (including Chactomiaceac). Malloch (1970) restricted the ramily 

to genera cha racterized by ascospores with o ne o r two germ pores and includ ed the genera 
M taOll.ft' ll.'>, Kemia. Wpholrid111~. Pnriella. Petricllitlillm. Vo nArx (J 963tl , b) removed some 
)pectcs wi thout germ pores rrom Microascw; and placed them in a separate genus Pi­
thmm·tu. dagawa & Furuya ( / 971) constdcred the genus LR11t'Of/ l'uro5pora, comprisi ng two 
species with o rnamen ted ascospores without germ pore. to belong to the Microascaceac. A 

rungus simila r to the second species. L. elonguw. was described by Locquin- Linard (197J) 
;I ) the type o r the genus F~turelina . An additional genus, £mt!T0l'tlrp11S, has rt.'cently been 
described by Locquin-Linard (1977). II is charactcrizt.'<l by a no n-ostio l:u c nscoma with a n 
apical tuf\ or hairs and by the presence or om hypha l ·capill itium· surrou nd ing the asco-

spores. 

The posi tion or some or these genera in the Microascacc:ac is q uestio nable. 1r it is accep­
ted that the fa mily is comprised or species with ascospores which may or rna)' not ha \'c o ne 
o r two germ pores. then the genera would have to be distinguished by the rollowing key 

characters.-

Ia. Ascospores smooth, ltsS than tw·icc a) long as broad. with I or 2 germ pores 
b. 1\scospores ornamented or smooth and more than twice: as long us brood, without observable germ 

pores 7 
2a. Ascomata with a wall or ·tc:xiUra epidermoidea·. ascospores with 2 germ pores, anamorphs Gra· 

phium. SceJosporlum, or Arthrogruphis 3 
b. Asoomatu with a pseudoparcnch)'m:llous wall of angular, du rlr: cells. ascospores with I or 2 germ 

pores, anamorphs absent or Scopult~dop.,·ir·li ke 4 
]a . Asoomata ostiolate. ascosporcs reddish-brown, oncn asymmetricot l. Peu Wifo 
b Asoomata usually non ostiolate. ascospore): symmetrkal, ye llowish, rarely rc:ddish . Peu il!llidium 

4a, A:..cosporc:s embedded in a hypha! ·capillitium· when mature, about 12 x9 pm, .... i th a single, pro-
minent germ pore En!t•rtJCorpw 

b. t\ SCOSpores smaller or with 2 germ pores S 
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Sa. A:>t-omllla ostiohnc. ascospores asymmc1rical. wi1h a single germ pore • . . . • Microcm·u~ 
b. AbO\·e chllractcrs not combined 6 

6a. Ascomo to usually ostiolatc:. with an apical tuft of thick -'>'>'3llc:d hairs, ascosporc:s about 8.5 )( 7.5 pm. 
wi th two germ pores, ycllowtsh or brownish . UJphotrldw _f 

b. Ascomata non-ostiolatc. with or wit hout tufts of hairs, ascospores of different size. wi th I or 2 
germ pores. hyaline. yellowish. brownish or reddish . Kt•mia 

7u . Ascosporcs smooth, uscomatu thick-wHiled . dark. ostiolutc or non-ostiolate . . . PithiHlsruJ 
b. ,\ scospores o rnamented. ascomata non-ostiotau:. but with uneasily disart ic:ui:Hing vr.tll . • • 8 

Sa. Ascomata spherical. ccphalotb~oid. ascosporc:s nearly hyaline, '>'>'ith anastomosing ridges: asci no t 
catenulate , . Uttconeurospu ru 

b. Ascom:tllt \'CJtically elongattd. often pustulate. ascospores rcddish-bro l'l'll . fintly striate: asci cate-
nulate, in vertical rows . • • , . • Fuurl'l11111 

Monographic st udies cxisl fo r most of lhe genera , e.g. Miaoascu,,· (Barron. Cain & Gilman. 
/96/b: von Arx . 1975). Petrie/la (Barron, Cain & Gilma n. /96/u), PNrMiidiwu (von Ant. 
J973b). Pithoasci/S (von Arx. J973b). Kl'rniu (Malloch & Cain. /97/ : Locquin-Linard. 1977). 
The genus Lophorriclms is close to Kemia and the three species L. ampull11s R. K. Benjamin. 
L. marti11ii R. K. Benjamin and L. bartletii (MasSt.-c & Salmon) Malloch & Cain( = Wpho· 
tdchu.f bre\•irostmtis Ames) a re close to each other. In the last ment ioned species lhe as­
comata arc usually non-ostiolate. 

In this paper new species are added to the genera Pithoasw.~ and Pt•triellidium and the 
Spt"t:ics of lhe genera I.J.•tl(:aneurospora and Faurelill(t a re described :md discussed from pu re 
cultures. 

Pilhoascus laogeronii v. Arx. spf!c. 1101•.- Figs. I. 4a , d. 

Coloni:te in ag~tro farina ma~dis addita 25 C \•i,; I mm in dies Cfl: >eunt, in ob)Curit:ttc pro maxima 
parte submcrs:.ac. c,; hypbis plus minusvc hyalinis constant, ascomatibus 14-20 di.:bus maturantibus fus­
c~sc~ntc:s. Ascomata submersa vel raro superficialia, globosa. primum na va. mawritate nigro:sccntia . 
non ostiolata. 75-160 Jl ffi din metro. paricte c ec:l\ulis hyphalibus 2-4 JlM crassis ct strato intcrno cellu­
la rum applamllarum, 7- 13 11111 diametro. composito, dcmu m fuscesce ntt. incrustato \'cl amorpho. Asci 
numerO!t.i. in sericbus radiantibus dispositi. cllipsoidei, cla\'ati \'C:I cylindrici. nonnumquam ped icellati. 
tt'nuitunicati. fcrc pc:rsistcntc:s. 8-spori, 8- 13 x 4--7 1•m: nscosporae fusiformcs ad mn-icularcs, primum 
dc:xtnnotdcac. maturitatc strummcac, lc,•cs, poris gcrminationis c:ncntcs, ) .5-5.0 )( 2.0-2.5 Jlnl . 

Typus: CBS 203.78. contaminatio cultUrJc Pct ricllidii fi mcti CBS 129.78. 

Colonies on com meal agar al 25 C wi1h a daily growt h rate of less th:tn I mm. in durkness 
11:11 . consisti ng main ly of immersed , hyaline or subhya line hyphae. wi th no aeria l mycelium. 
becoming dark due to the ascomata which ri pen withi n 2- 3 wcc:=ks; initials compact. 17- 24 
Jllll in d ia meter. composed of a ccnl r.t l cell surrounded by swollen, S- 7 JlRl hypha! cells. 
soon b'-'COming covered by a number of radial hyphae: ascomata immersed, rarely super· 
Iicht!. spherical. yellowish when young, black when ripe. non-ostiolate, 75- 160 Jlffi in dia­
meter. with a wall composed of 2-4 111n broad hypha! cells and an inner layer of nanened . 
7- 13 Jllll cells. outer wa ll later lx.-coming dark. encrusted and nea rl y amorphous: asci nu ­
merous. a rranged in radiati ng, clustered rows. el\ipsoidal. clava te or cylindric:tl. sometimes 
swlked , th in-walled. rather persistent, 8-sporcd. 8-13 x 4-7 JHn; ascospores fusiform-na vi­
cular. dcxt rinoid when young. straw-coloured or yellow- brown when ripe, smooth . wi thou t 
germ pores. 3.5- 5 x 2- 2.5 11m (Fig. 4a). 

Colonies incubated in daylight form aerial hyphae and buff- or tan<olourcd, downy or 
powdery conidial tufls: vegclativc hyphae hyaline. septate. 1.5- 3 Jllll broad. forming chla · 
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Fig. I. t•ullouscus lang"ronu. - a. Inuial. - b. Ascomnta wall. - c. Asci and a.scospores. - d. Chla· 
m)dospores. - e. Arthroconidio. 

mydospores and oflcn disa rticulate in to arthroconidi:t; chlamydospores termina l or lateml. 
single or occasionall y in chai ns. spherical o r obovatc, smooth, hya line. thin·waltcd, 3.5-5.5 
111n; conidiogenous hyphae 2- 3 '"" broad, usually erect and branched. fo rming short syn· 
chronous o r basipct:tl rows of dry arthrpconidia; anhroconidia cylindrica l o r swollen. da· 
va te when apical. hyaline. 1-ccllcd . rarely scpuue. without distinct disjunctive structures. 3-7 
x 2- 3.5 11m (Fig. I e). 
Tn.::.-C BS 203.78. received as a conta mination in the fresh isolate o f C BS 129.78. l'e· 

tric'llitliumfimeti. 

Von Arx (/973b) distinguished six Pithucm•tts spt-ck-s. cha racterized by d:trk . th ick·wallcd . 
ustiolate or non.o{)stiol:ue ascomata . by ascospo res without germ pores and by the a bsence 
of anamorphs (conidial sta tes). Pillwast·us ltmgnonii is the fi rs t species of the genus wi th an 
anamorph and ca n also be distinguished by its small and onl y slightly pigmen ted asco· 
spores. and the dark ascomata wa ll whi~.:h is nearly amorphous with uge . These differenti­
ating characters would probabl y allow the fungus to be classified in a separate. undescribed 
genus. The initia ls or Pithuasms lcmguunii arc similar to those of l'etriellidium lmydii 
tShcar) Malloch ( = Allt'$<-'llt'ria buytlii Shear). 

Pillwasrus /angNonii is the teleomorph of the hyphom)'Cetc. described as Ar1hrugrapllis 

lan.~uoni Cachet {1939). Oilh'utll!mlrun ka/rai Tcwari & Macpherson ( / 97/) and Arthrn· 
graphis kalrui (Tew:tri & Macpherson) Sigler & Carmichael (1976). Only the conidial s ta te 
v.a s present in most o r the subcultures. ascoma ta were m:1inly obtuincd on oatmeal agar 
incubated in the dn rk at 2S "'C. 

Arthrugruphls ltmgerom· is ker.ttinophilic. usually isolated rrom humans but a lso from soil 
and dung. The descript ion of the ana morph given by Sigler & Curmichacl (1976) is incom· 
plctc: the chlumydosporcs. the swollen urthroconidia and the clavate apical conidium are 
not men tioned . An anumorph ra ther si milar to that or Pithoasrw; /(mgeronii is known in 
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liOpm 

Fig. 2. Pf'mrllitJium jimf'ti. - :1 . Ascomau1. wall. - b. Ascus and ascospor~. - c. (imphium ana­
morph. - d. Chlamydospore. 

Pf.'trit•llicllllm tlcscrmrum ' '· Arx & Moustafa (von Arx, J973h). u related species with la rger 
:l nd darker ascospores wi lh two germ pores. 

Sigler & Carmichael (1976) trented Gt>otridwm microspor11m Smith ( • Coremit>llu r 'll · 

boidt>lt (Sacc. & Ellis) Cifcrri & Carclta) as a second species of Arthrogmphis. However. this 
':cllulolytic a nd fast growing fungus fonns cQmp:lct synncnm ta a nd the sho rt cylindrical 
arthroconidia develop from the conidiogenous hyphae in unbr.tnchcd long chains a nd sep­
arate from each other by disjunctive structures. This fungus without dou bt is not close to 
the Artltro~-:n1phis onomorph of Pillwasnu· ltmgn o11ii und should be maintained in Cu· 
remM/u or Briusia (von Arx . 1971). 

Petriellidium fimcti v. Arx. Mukcrji & N. Singh, spec. nov.- Fig. 2 

Coloniac in "g:u o f:trinu :m:nacc:a uddila 25 C in dic:s 3-4 mm crescun1 , primum ulbidac Yc\ gri~lla;: , 
mycclio atria noccoso ,.d l:tnoso o blccta. deindc grisco-brunm:ac:. Ascomii i:J immcr.):J n:l rcrc: super· 
ficiulitl , globosa. rusca. glubra vel nonnullis hyphis fu5eis, incrustntis, 50- 130 pm longis. 2- 3 11m l:~ tb 
o btccta, non ostiola!a, 230-360 1nn dinmctro, paric:tt 5-8 11m c r:~sso. c: cdlulis virid•brunnc:is, 2 11m 
l:u is. h)-phalibus composite (tcxlura c:pidermoidu). Asd cb,-u ti , sacpe brc,itc:r pcdicdlati, rasciculau. 
lcnuituniceti. cvan~nt~ \-d (c:n• pcrsistc:ntc:s, 8-spori, 40-70 X 18- 25 pm: 3SC'OSpore dJipsoldc:uc, pn ­
mum dc.\trinoidcac, maturitatc stmminrac: \'d brunnc::u:, duobus paris gcrminatio nis pracditac. 11 - 13 
x 8- 10 pm: conidia ~u G ru phii modo scu chlamydospor~u: c:llipsoidcac \'tl subglobos:lt rormata. 

Typu!i: CBS 129.78, isol:nus c limo antilop:lc Nilgni d!clac, in bon o zoologk:o Dclhicmi in lndi:J a 
K. G. Mukcrji Ieete. 1977. 

Colonies on oatmeal agar with u daily growth rate of 3-4 mm 111 2S·C. ut fi rs! whitish o r 
greyish with a noccose or lanosc: aerial mycelium. Iuter tx.-comins grey brown: ascomat ;t 
immersed or nearly superficial , sphcric..'\1, dark. glabrous o r covcrc.-d with some da rk . en­
crusted. 50- 130 11m long and 2- 3 Jlm broad hyphae, non-ostiolnte. 230- 360 Jlm in di:lm .. 
with n s-s Jl ffi thick wall or greenish brown. 2-4 Jim broad hypha! cells (textura cpidcr-



vo:-; ARx: Notts un Microa.fcucrut• 27 

moidea): asci clava te. oflcn with a sho rt. broad stalk and fascic ulate, thin·wa lled. evenes­
ccnt or rather persistent, 8-spo rcd , 40-70 x 18-25 11m; ascospores ellipsoida l. hya line and 
dc:xtrinoid wlu.:n young. later straw coloured or light brown. a germ pore at both ends. 11-
IJ x 8- 10 Jim ; conidia o f 2 types: ( I} Grupltium-state: corcmia brush-like. with a 25-120 Jtm 
long and a 8 Jlffl broad. brown sta lk, composed of parallel. septa te. 2- 3 11m broad hy· 
phac: conidiogenous brush 70-90 Jlffi broad: conidiogenous cells divergent. cylindrical. hy· 
aline . 12- 25 x 1.5- 2.5 I'm: conid ia basipetal o r pcrcurrcnt, ellipsoidal o r slightly clavate. a pi· 
cally rounded. v.i th a truncate base. hyaline, 5-12 x 2-4 pm: (2) chlamydosporcs ellipsoida l 
o r nea rl y spherical. hyali ne o r brownish, 5-7 I'm in d iam., ra ther thick-walled, usually aris­
Jng laterally on short sta lks from septate, branched. hyaline or brownish. 2.5-4 I'm broad 
hyphae. 

TYI't:.-C BS 129.78. isolated from ni lga i dung, collectL"<i in Delhi Zoo (India). sent by Dr. 
K. G. Mukerj i. 

P1•tri<.'lfidium tl(·s~rtormn v. Arx & Moustafa is similar in the size a nd shape of the asco­
)pores. but diO'ers by its smaller. 80-110 Jim sized ascomala and by the formation of an 
art hric ana morph. 

1-'aurelina elongata (U dagawa & Furuya) v. Arx. ('Omb. 1101•.-Fig. 2. 4c. c 

iJ/IC'(ml.'urosporu r'lo11glllt1 Uc.lngawa & Furu)'ll in J. J11 p, Hot. JIJ: 112. 1973. (basionym), 

Coloni~.:s on oatmeal agar with a daily growth ra te of 1- 1.5 mm at 25°C. soon bccomins 
dark brown. wi th irregulnr tuft s o f aerial mycelium: Vl!getative hyphae thick-walled . hva linc 
or light brown, usually 15 Jim thick, o ften composed of swollen. up to 25 I'm thick cells; 
arthroconidia in aerial tufts. mainly formed on thinner. aerial hyphae. cylindrical o r slightly 
swollen . 1- to 2-celled . hyaline. with t runcate ends. separating from each ot her by disjune-

f1g. 3. J-Uurdi11u t!longuw. :uthro· ami bl:tSioconidia. 
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tive st ructures. 15-30 x 4-6 Jlm: blasux:onidia mainly formed on :trthroconidia ei ther di ­
rectly or on shoncr or longer stalks. clavate. wil h a truncute base. hyaline. 3-S x 1.5-2.5 
11m: nscomata immersed nt the base, hemispherica l or broadly clavatc-pustulutc, rounded 
ubo\'C, smo01 h. 180-250 I'm in dia m .• 17Q-300 I'm high. non-ostio latc; wall of the ascom:ata 
nt busc light: in the superficia l parts gree n to black. composed of vertic;tl rows or elongated. 
5- 7 Jtm broad. thick -w:tllcd. encrusted hyphul cells: asci in fnsc icu lntc cha ins (vertica l rows). 
formed in b:tsipcla l succession. spherica l. clavutc. ell ipsoida l or irregular in shape. rtllhcr 
th in-wa lled. 8-spo rcd. 12- 18 x 8- 12 Jtnl: ascosporcs fusi fo rm -navicula r or rhomboida l, light 
brown. with some furrows. finely striated by irregular. usually longitudina l thicken ings of 
the wall , without genn pores. 6-8 x 4- 5.5 Jtm (Fig. 4<:). 

Fresh isolates could be compa red with some specimens collc."Ct(.-d on herbi\·o re d ung in lnd m 
and with the type specimen (2 slides) of Lc11cOnemosporu dongtutl . The preceding dcscnp· 
tion is based on C BS 126.78, isola ted from goat dung, received from K. G. Mukerji {Delhi 
Universi ty). 

Ftmrefillfl fimlgt'f/ f!S Locqui n-Linurd , the type Spt."Cics o f the ge nus Faure/ilw. is very close 
to Fattrf!il'na t•longaw . It ca n be distinguished by its mo re thick-walled and slightly larger. 7-
10 x 4- S.5 Jtm sized ascospo rcs and by the absence of an unamorph with 2-.eclkd arthroco­
nidia . A small dried specimen :md the type: str.tin (CBS 352.78) of Ftmrelinufimigl!t/f!S could 
be studic."d . 

The anamorph of Fmm:linu ,.Jongatu could be obscrv(.-d o nly in pure cu lture {CBS 126.78 
and CBS 30 1.78. isolated fro m (.' OW dung. Nainiwl . Delhi . lndi11) and no t o n the specime n~ 
o n dung : the anumorph is m thcr close to the Arrllrogmp!Jis sta te of Pitlwusctts lungl'ffmii, 
but din'ers by much larger. usually 2-cellcd arthroconidia with distinct disjunctive structu res. 

A detailed descriptio n of the development of the ascomat.u of Fu~trelin(l fimigt•nf!:.' has 
been gh•en by Purgucy-Lcduc & Locq uin-Linard (1976). The classificatio n of the genus F(J u· 
rttlilm in the Micro:J.scaceae is no t sa tisfactory, but no close r taxa arc known in 1hc Asco· 
mycctcs. 

L~;uros •:ukOSI'OkA I'Ut.t:lll!.lt kiMA (Winter) Ma lloch & Cain 

l:.'tlfutium pulrltnrimum Winter;, Vid, Mcddr. dunsk n:uurh, Forc:n. t876: 311. t877.- C:t-plwlmlwn l 
pu/(/r('frmru (Y.'!ntc:r) HOhnd m Annl$ Mycol. IS: )60, 1917,- Lt'llt011<'11fo$pora pulc-ht•umla (Wmh:r) 
Malloch & Cam in Cn n. J. Rol 48: 1820. 1970, 

Colonies developi ng a t tempera tures between 0 :1nd 15 C. with :1 daily growth rate of lcS!> 
than I mm a t 6' C. white or greyish. often withou t aerial tn)'celium. often deve loping whi te 
mycel ial tuft s: hyphae regula rly branched and septate. 2- 3.5 11m thick . sometimes fo rming 
chlamydospore.s: chlamydosporcs clavate or o bpyrifo rm. wi th a trunca te base. thin-wa lled. 
7- 11 x 4-5 I'm: initials coiled , composed of 2- 3 11m broad hypha! cells: ascomata ripening 
within 2-4 months at temperatu res between 4 and 10 C. sca ttered. supcrft<:ial. init ia lly light 

F1g. 4. Scanning clccuon microgmphs. - :1 PithtJtiUIIJ' la11grrottil, ascospores, x 4200. b. 
UutUIIt'llfi)J'fXJfU pu!rlwrrmJU, :&SC:O~po res. )( 3500. - c. Ftlurt'lilltl t'IOI/gUIII, nscosporcs. l( 6000. - d 
PitlwusmJ luugt.'rt.mti, conidiogcnom hyphat' and conidia. x 1600. c. Ftmrc-li11u i'luii/(11/0, conid1o· 
gcnou~ hyphae. x 900. 
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CuLAM'I'I>OSPOkE STATE.- BitUlolric'hum puccinloidt'.J Preuss In Deutsch!. Fl. (Pil7.e) (ed. J. Sturm) 15-
26: 21. 1848.- Mycogon~ puccinioidi's (Preuss) Slice. in S)·ll. Fung. 4: 184, 1886. 

Rl:Ftllt: :.:<.."F.S.- Tubuki (19.55), Ga mli & Hoo;o:cmans (1970). Arnold (197 /b). 

Colonies filling the petri -dish within 3 days. appearing Ouffy. lanosc. wi th thin, suberect tufts 
about 1- 2 em high. purely white. later often becoming locally brownish due to abundant 
format ion of chlamydosporcs; reverse pale ochraccous on oatmeal agar. Conidiopl10res frag­
ile. h)•a\inc. smooth· and thin-walled. ascending to subcrect. occasiona lly over 5 mm long 
bu t more often profusely branched wi thout a main stalk . lower brancht.-s 6-8 Jim wide. the 
cells being 100- 250 Jim long, bearing 1- 2 lateral branches just below '!ach septum: ultima te 
branches arisi ng singly or in pairs, a t wide angles, 4.5-7 I'm wide a t the base. slightly taper­
ing towa rds Lhe apex, with 0-3 septa every 3()-6() J•m. each wi th a terminal fertile cell. 
Conidiogenour cells straight, cylindrical . 45-70 fLm long, widest (35- 5 11m) at the base. 
tapering towa rds the 1.5- 2.5 Jim wide apex, monoblastic, forming conidia by inOation of 
the tip: eueh subseq uent conidium being initia ted just below the previous one; the con­
tdiogcnous cell thus gradually becoming shon er with a wider apex . Conidia one-. rarely two· 
celled. hyaline. smooth· and thin·wa llcd. cyli ndrica l with a rounded apex. 20- 28 >< 5- 1.5/lm , 
with a prominent. butt-shaJX.-d hilum. Often multi-celled. rat her thick· walled. verrucose, pale 
reddish-brown chlam ydosporcs present . 

The pr<."Ccding description is of CDS 828.69 on mushroom agar :H 20- 22"C. The type stra in 
of c. apiculmum. ens 174.56. still sporulatcs rather well. 

Clmlobulryum upicullllum is the only Cladobotryum species with rough-wa lled chlamydo­
sporcs. Though it is morphologica lly marh-d ly different from C. l't>rticiflalltm. both species 
arc \'Cry similar in their culturol characteristics. 

Cl11dobotryum aslerophorum de Hoog. spec. 1/Ul'.- Fig. 2 

Eurtuina spec .. Matsushima, lc. Microf. a Matsushima k-c1. 71. 1975. 

Coloniac rapidc cApansae. laxc lanosac. ad 1- 2 em altac. candidae: re\'ersum in agaro farina 4\'Cnacea 
decocta dilute rubrum. ConidiophOr.i fro~gilia . hyalina . lcvia, tcnuitunicata. adsccndcntia vel fe r<:: crt.-cta . 
snc:pc: plus quam 5 mm tonga, ad 8 pm lata. intervallis 30-60 pm scptata. plus minuS\'e \'erticillata. 
Cd lulae conidiogenat: r«tac . subulat:u::. 17-35 11111 longac. propc basin 3-4.5 JJm latae. od 1.0-1.5 11m 
)ursum anguSt!llac: conidia fcrc sympodia litcr formata, i ntumesccntil~m parvam rclinqucntia.: conidia 
plerumque bictllularia. Jcvia. tcnuitunicata. cllipsoidca ud cJa,·atu. basi trunc-o~ta. 14-23 x 5.5-1.5 pm. 

'I)'J>US: C BS 676.77, isolatus ~x agarico quoda m a T. M:usushimo prope Hachioji urbem in Japonia. 
Maio 1966. 

Colonies spreading. :tppcaring fluffy lanosc. with thin , subcr<.>ct tuft s abou t 1- 2 em high. 
pu rely whitt: re,·erSt on oatmea l agar pale 'crimson. Co11idiophores fragile . h)•aline, smooth· 
:.nd thin-walled, ascend ing to subcrcct, often over 5 rum long , up to 8 11 111 wide. septa te 
every 30- 60 Jim: branching pattern cymosc. whorls on main sta lk s con ta ining up to 4 co­
nidiogenous cells, usually wit h 1- 2 plagiot ropic branches which repea tedly bra nch in the 
same way. often leading to drcpanoid branching; ull latera l branches about the same size. 
internodal cells 15-30 x 3.5-4.5 p:m: lower conidiogenous cells first formed. branching la ter 
becoming more ex tended and profu se. Conidiogt•nous cells straight. subulatc, 17- 35 11m 
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CLAOOBOTR.YUM MYOOPHILUM (Oudem.) W . Gams & Hoozcmans 

Dul't)'limn mycophilum Oudcm. in Archs necrl. Sc:i. 2: 42. 1867. - Cludobotryum fll}'l'oplrilum (Oudem.) 
W. Gams & Hoozcmons in Pctsoonia 6: 102. 1970. 

PEKt"ECT STATf..-fiJ•pumyces otWrulus G. Arnold 

Possible synonyms in check-list under eleguns, mujus. tt.'rllatmll . 

REtl!llF.SCfs.- Fassatiov3 (1958), Arnold (19M). Barron (1968), Gams & Hoo1.cnu:ms (1970), Mat· 
sushima (1975). 

In C/adohotrymn s trains with broad ly ellipsoida l, two-celled conidia. mo rphologically two 
approx imate groups ca n be distinguished by relmively la rge o r small conid ia, fitting C. my­
cophilum and C. l"(lrium respectively. In ma ny s1rains the conidia va ry greatly in shape and 
size. hc=ncc the diiTcrcnccs bcl ween the species are only gradational. In each of 1hc species 

very similar pcrfec l sta les were demons1ra tcd (Piowrighl. 1882: Nicot & Pargucy, 1963: Ar­
nold. 1964: Gams & Hoozemans, / 970). Comparison of the descriptions of these states. given 
by authors who actually proved a connection (T nble 1: taxa separated on the basis o f the 

conidia l states), indicates tha t the differe nces in spore size arc insufficient fo r the disc rimi · 
nation of the species. Remain ing kcy-fea 1un:s are the c rimson co lony reverse and campho r 
smell of C. mycophilw11. C. mrium being odou rlcss and having a n ochrac:cous colo ny re­
verse. 

T A.Dlf I 
CO~II'AKtSOS Of t:OStOJUM AND ASCOSPORE DIM Eto:SJOt>:S Of TWO CLAD080TRYU~l SPECIE.'> AN n 

TIIEIR HYI'OM\'CFS PERFECT STATI;!i (TII P. t.A11'1:Jt IN IIKACKI:m )) 

R I:H;~u: :-;c.: C. m rium C. 11/)'l'Ophi/um 
(H . mmmtius) (H. odorat~·) 

Plowrigh t (1882) • 16- 18 X 8- 10 
( 15-24 x 4-<>) 

Tubaki (1955) 12.5- 22.8 X 7.4- 11.4 

Nico l & Pargucy (1961) 12.2- 18.5 X 7.$- IQ.SU 
(1 4-16 x 3) 

Arnold ( / 964) 20.6-40.0 x IO.G-12.7 
(25.8- )4.4 X 6.0-7.7) 

Gams & Hoozemans (1970) 10.5- 16.0x 5.0- 7.0 15.0- 32.0 X 7.5- 12.0 
(23.0-26.0 X 3. 7-4.0) ( 18.0-24.0 X 4.:Hi.O) 

Matsushi ma (1 975) 10.0-24.0 X 6.0- 9.5 14.0- 34.0 X 6.5- 10.0 

' Measurements confirmed in authcntk material (K). 
•• Measurtmc:nts rrom CDS 62 1.77 • PC 1664, not menuoned in the publication . 
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Cu.I>OBOTRVUM VARI UM Nccs ex Stcud . 

Cludulmry wnr rariunr Nt:cs, Sysl. Piltt Schwiimm~ S6. 1816: u Slcud .. Nomcncl. bot. 118. 1824. -
&trylis ,·uriosJHrnro Link in Mag. G~s. nnturr. Fr. Bcrl. 7: 36. 1816 (nam~ change): ~x P~rs .. My<:ol. 
cu r. 1: JS. 1822.- &mylis vuriu (Nces ex Stcud.) Ouby. Bol. salll: 919. 1830.- Dac1ylium roliunr 
(Nces ex S1cud.) Fr .. S)"Sl. mycol. J: 414. 1832.- ClodoboJryum \'Oriospermum (Link ~x Pcrs.) Hughes 
in Can. J. Bol. 36: 750. 1958. 

Ikwylium ml'lft'um Bcrk . & Dr. in Ann. Mna. nat. Hist .. Scr. IV, 11: 345. 1873. - Diplododium 
ml'lli-um (Bed: . & Dr.) Satt. in Syll. Fung. 4: 177. 1886. 

DtiCI)'Iium Tellll)'i Bcrk . & Br. ;, Ann , Mng. nal. Hisl., Ser. IV, II : 346. 1873. - l)iplodadium Tl!llll)'i 

(Bcrk. & Dr.) Satt. in Syll. Fung. 4: 177. 1886. 
Dipfadudiunr JH'flid/fiuidu Sacc. in Syll. Fung. 4: 177, 1886. 
PF.• ~"F.cr 5rATf... - H )'fHJIII)'C.t'S uuranl iw..r (Pen. ex Oray) Tul. 

Fig. 7. CludiJ/xJirJIIm \'l!rlicillaJum on mushroom ugar.- a. CDS 424.67.- b. CBS SJS.77. 



PO).'Ihle ~) nOn )'ms in chcck-lh t under rylitrdro.fporum, mmus. rQWitm, ll'rllt/111111, 

RtnRL...:cr.s.- Tubal:. ( / !IJJ), FaSS:I II0 \'1\ (ISIJH), l:brron ( 196/IJ, Nicot (1961), Nicot &. l,::uguey C/96)), 
G<tms: &:. lloozcmans (1970), M:mu,.hima (1975) 

Tbc t)'pc pccimcns of Durl)'litml mt!llf.' llm (K) and Diplodmli11m penicillioitle~· (Pio \o\·righl's 
(1882) mau:rial of the conidia l state of 1/ypomyrt•.-r mmmti11s lK)J could ~ re-identified as 
Clutlohou y um 1'0ri11m . A specimen of Dttr l)'lium ri''''')'i collected by J . Renny ligures in the 
herbarium M. C. Cooke (K) and is probably uuthentic for the na me. The synonymy with C. 
ruriru11. as published by Masscc (1893), could be confirmed . 

Mntsushinl3 (/97j) described nnd depicted the: species exhausti\'c:ly and a lso ment ioned a 
Clatlobotr)'l/111 spec .. which diiTcrcd from C. l'ttriwn by ha \•ing d isc-sh3pcd connections bc­
tii.'Cen m:my conidia. In his stl"3in MFC 1816 ( • CBS 675.77) these discs arc not a lways 
pre.stnt , but sometimes very prominent . the conidia l extremities in SEM studies a ppearing 
to be alutc with minute longitutlinal fu rrows. The charo~c tcr is insunicient to warmnt the 
description of a separa te taxon . 

CLAOOOOTRYU~I \'EkTICtLLATUM (Link ex Gray) Hughes-Fig. 7 

Acri'm t>mum \'tttktllutum L.nk 1n Mag. Ges. na lurf. Fr. lkrl. J: IS. 1809: ex S. F. Gr.ty. Nat. Arr.mg. 
Hr. PI 1: 550. 1821. M)'t'flgont' rl'rtidllutu (Link ex S. F. Gray) Spr~ng. , L.nn. S)~l . Vcg.. 4: 555. 
1827.- CluJobo~ryum rm lrillutum (Link uS. F. Gra y) Huj.hc:s in Can. J. Hot. 36: 7SO. 1958. 

Vmftoillium luctarii Pcd in Rep. N.Y. St. Mus. nat. Bist. 35: 140. 1882. 

P® iblc synonym in chC\'k ·hSI under uguricinum. 

Rtn Rfi"Cf..S.- Fa.ssaltO\'' (J9J8). Gums&. Hooummns (1970), t\ rnold (197/b). 

Colunirs spreading, appea ring nuffy lanosc. with thin. subtrect turts :abou t 1- 2 em high. 
purely white: rC\'Crsc on oa uncal agar pa le ochraccous. Conitliopllores fr::tgilc. hyaline. 
smooth· and thin·Y.ra llcd. asce nding to subcrcct. olicn over 5 mm long, up to 12 11 m wide, 
sparsely septate: the cells being up to 800 11m long: branching pattern \'erticillatc: whorls on 
main stalks cont:lining up to 4 smaller. plagiotropic branches: ultimate branches bearing 
fer tile cells ortho- or plagiotropically. \'Crt icillately in whorls of 1- 3(-4); terminal conidio· 
genous cells lirs t formed , branching later becoming more profuse. Conidiogt•nous C"e/1.~ 
stra ight if term inal. usunll)' slightly cur\'ed upw:trds if lateral. subul:llc. 20 - 35 11m long. 
widest (5-6.6 Jnn) just above the base. tapering town rds the 1.5- 1.8 pm wide apex . 
monoblastic. forming conidia by inOat ion of the tip. each subsequent conidi um being 
mitiatcd just below the pre vious one: the conidiogcnous cell thus becoming shorter with a 
\o\ider apex. Co11itlit1 o ne-celled. smooth· and th in-wulkd. hyo~ linc . broadly ellipsoidal. 12- 20 
x 7- 11 1•m. with pro truding basa l scn rs. Often multi-celled . smooth·walled. hyaline to 

l>Ubh)alinc chlamydospores. present. which occasiona lly form irregular clusters resembling 
l>m:tll sclerotia . 

The pn.:cedi ng description is based o n C BS 535.77 on mushroom agar at 20 - 22 C. 
Septum fo rma tion is often reta rded. Terminal \lo•horls of branches mu y be fonned witho ut 

any septa. but these do a ppear l:1tcr. with st\'eral being formed concurren tly in one part of 
the l>~'S t cm . There docs not seem to be a fixed order an which the septa arise. Branching may 
also be trregular. ultimtue branche.'> being before o r after the lower bra nch1.'S. 
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Co ll e l oconis de l-l oog & van de r Aa. gt'll , no•·· 

Conidiom:ua applan:na vel pul\'lnata. nu:lanconiacca. sctis carcntia, h)'lllina , c proscnch)'mate bas1lan. 
parcnchymu1c medio et hymtnio demo phialidum cylindricarum consuant. Conidm contmua , lcvia, scu 
tcnui tunicuta, h}'ul ina, subcylindrica. scu fcrc crussitunicatn, di lute brunnca ct late d lipsoidca. 

Species typica: GIMosporium auidiophillm1 Spcg. 

Conidiomatn nat o r pulvinate. mclanconiaceous. wi thout setae. hyaline, consisting of basal 
prosenchyma, intermediate parenchyma. and a hymenium of parallel. cylindrical conidio­
gcnous cells which form conidia in basipetal succession. Conidia onc<ellcd. smooth-walled. 
of two types: thin-wallt.-d, hyaline:, subcylindrical . and rat her thick-walled, pale brown, 
broadly ellipsoidal. 

T\'PE SPECIF.5.-GIOI!OSp0riwn accidiophil11m Speg. 

The conidial dimorphism is the key-feat ure in Collt! to('OIIis. 8oth types of con idia :m: pro­
duced from identica l conidiogcnous cdh in the ~•me fruitbody. In this reSpt'Ct the genus 
di iTers from G/o(•osporidil•l/a Petrak e.g .. in which spcrmntia are prod uced from filiform 
fertile cells. the main type of conidiogenous cells being more o r less conical. a nd from Cryp­

tosporiopsis Bu b:i.k. & Kabat, in wh ich spermatia are formed on sma ller conidiogcnous cells, 
in addition to st.-condary conidiu fo rmed by buddi ng of the primary conidia . Crypto­

spor iopsis a lso differs by oficn having stromatic, multilocular fruitbodies and by fusiform 
primary conidia . 

T he type species o f Coltctocoll is occurs in association with a rust fungus, but pure cul­
tures of the species without a ny host fungus arc able to sporulate abundantly over many 
years. 

Collcfot(lnis ucidiopbila (Spcg.) de Hoog. va n der Aa & U. P. Singh, rumb. 11o•·.- fig. 8. 9 

GIMOsporlwn lll'd diophilum Speg. In An. Soc. Citnc. Argent . 22: 203. 1886lbasionym). 

Conidiomuw on the natural substra te in or adjoining accid io-or uredosori of rustfungus. fla t 
or pul vina te. ortcn irregular in outli ne. about 100 - 300 Jim in diam, melanconiaccous. 
hya line: basa lly, particularly between host tissue cells. consis ting of proscnchyma composed 
of thin-walled . strongly interwo\'cn. 4 - 6 11m wide hyphae. gr.tda tionull y passing into 5 - 15 
cells ( 10 - 40 lim) thick intcrmedi:uc parenc hym a composed of thin-walled , hyaline. 
isod iamct rica l cells 3 - 12 11m in diam. mixed with rustspores in va rious stages of 
disin tegra tion: uppermost celt-layer 10 - 40 11m thick . composed of hyali ne. thin-wa lled, 
short-cylindrical cells 10 - 25 x 2- 5 11m. in parallel arrangement . bearing the conidiogcnous 
cells. 

Cohmh•s a ttai ning a diameter o f 3- 6 mm in 14 days: ultimate diameter 20 mm but oc­
casiona lly 45 mm: colonies in itia lly smooth , more or less vokano-shuped . with a central 
slime droplet due to abundant spo rulation. outer pan almost na t. with sharp ma rgin, pale 
huiT, Iuter often bei ng covered with Oa t. silky white aerial mycelium; colonies later becom­
ing irregularly. radia lly furrowed at the centre, with whit e. unifo rm o r slightly zonate aerial 
mycelium: the outer parts remaining pale buiT, with minu te concentric furrows; re\'Crse pale 
ochraccous nca r the margin . ochraccous to cinnamon at the centre. Colonies dc\'elopi ng 
from swollen conidia which become septate and give rise to a cluste r of infla ted l:clts. 
smoot h- or rough-wa lled . often rather thick-wa lled. hyaline. with some scattered conidio­
gcnou~ cells. llyphae arising from most o f the swollen intercala ry cells as plugiot ropic 
branches. more o r less radiall y o riented. smoot h- and r.nher thin-wa lled. hya line. straight o r 
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Fig. 8. Coll~toconis o~cidioph1lo. herb. CDS 759 on the natural su bslr'Jit. 
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llexuose. regu larly 1.2- 2.5 11m wide, remotely septa te, soon fo rmi ng a tough and compact 
mycelium. Com'tliogmous cells more o r less vertical, densely packed a round the less compact 
centre which is irregula r in outline. a rising latera lly o r terminally, o rtho- o r plagiotropicall y 
from undifferentiated hyphae. smooth- and thin-wa lled, hya line. often basa lly swollen with 
a cylindrical neck, straigh t or ncxuosc, widest (2.5 - 4 ~m) ncar the base, slightly tapering 
towards the 1.5 - 2.5 Jim wide. truncate apex , forming conidia in basipeta l order. rarely 

Fig. 9. Collt loconls oecidiophila. CBS !55. 78 on oatmt'al agar. 



I>E UlXX;: Notesot~fullglrolous llypltomyn·tt·s 51 

some mmute anndla tions being discernible. Co11idia one-celled. smooth-walled. of two types: 
thin -walled. hyaline. cyli ndrical, slightly tapering towards each obtuse end. 11 - 14 x 3- 4.2 
Jim . and thi n-wa lled and subhyaline but fi nally becoming r.Jthcr thick-walled and pale 
brown, broadly ell ipsoida l or subglo bosc. 7- 9 x 4.5-6 JIM. wit h hardly discerni ble basa l sca rs. 

MAn :RtAL IIX AM INEO.- CBS 273.67 = ATCC 18400. isolated by J. l. C unningham fro m 
Pucl'iniu sp<.'C. on Hyplis mpiww. Domin ica. West Ind ies. Dec. 1966: CDS 155.78 .. herb. 
C BS 159. isola ted by H. A. van dcr Aa fro m uredosori of Purri11ia spec. on leaves of 
Amrhis II)'POgat•a, U. P. Singh &: M. !.AI, Varanasi. U .P .. India . Oct. 1977. 

The prcc(..-d ing description is based on CBS 155.78 (= Herb. C BS 759) on the na tur:tl sub­
strate and on ma lt agar a t 20-22 C. 

The identity of the examined spc.'Cimcns wit h the type of Glot•ospor ium lli'('idiophifum was 
co nfirmed b)' J. A. von A rx (pt:rs. commun.). Several o ther melnnconiaceous fungi para­
Sitizing rusts ha\'C been described . Tubnculina persicina (Dit.) Sacc. has a purplish hy­
menium or cylindrical conidiogenous cells with an abruptly tapering apex and producing 
t; lobosc. \'Crruculose conidi:1. Ac.:cordin g to \'On Arx (1970) GfQt•ospor ium (leddiicoltJ Ranoj. 
is probabl y the same species. Coi/Notridwm tll'riirola Tehan. C. m•cidiicolu Ncgru. and C. 
urnlmnphilum l-l u\ca all ha' c conidiomata with large. da rk brown. pl urisept.:nc setae. 

0 EN T l C U L A R I A Deighton 

O.•nMulana Octghton !11 Tro~.n s. Ur, my<:ol. Soc. 59: 421. 1972. 

Colonies on the natura l substrate form ing small pustules. greyish-white to pale ochraceous. 
Conidiophorcs subhyalinc. thin-wn lled. subcrect. fascicula te: bra nching pa ttern irregula r. 
Conidiogcnous cells cylind rical. sympodiu l. with scattered . conical den tic\e.s. Conidia arising 
in short chai ns. subhyn line. more or less fusiform. continuous or septa te. 

TVI'E Sf' f.OES.-Ciodosporimll motlr·s1m11 1-1. Syd. 

l:t. <.:nnidu• l~mon-shaJXd . 
b. Conidia fusifo rm . • 

2:. . Conid ia on~<c llcd . 
b. Contdlll ortcn sepla tc • 

Ja. Conidia 0 - 1-scpulle 
b. Conidia 1- 6-scpta tc • 

K I!Y 1 0TII J: SI'ECIES 

D ENTICULARIA l'lCI Deighton 

/Jrmic'ularfo.[in Oeigh1on ;, Tr.tns. Or. mycol. Soc. 59: 423. 1972. 

Dentic:ularia limoniformis de l-l oog . . ~pee. tWt•.-Fig. 10 

D. ltmonifomiiS 
.. l 

J), m (I{/('JW 

J 
D. fki 

. D. tf'rl ia 

Mycel ium in subsu·::a1o n::a turoli pustulatas. ad 300 - SOO pm alias, 200 pm di:tmetro. dilute ochrac~as 
forman§. Uyphac in mt(tiO pus1ularum )- 4 Jllll l a l a~. subhyahnac ad d1lu1c brunnca~. 1 ~ \'tS, fer~ 
lcnultunicatuc, surlium d ivarica tuc ct conidiophon~ irn::gula rilcr ramoSG formamc:s. C~llu la~ conidio· 
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g~not cylmdricac, ncxuosac, 20 - 40 x 2- 3 Jtm, in a pice nonnu llos dcmiculos conidiifcros cameos ad I S 
I'm longos sympodialilcr profercntes; dcn1iculi cicatricc: applamua modicc pigmcnl ata 0.8 ll"' di11mcuu 
1crminuti. Conidia k: \ia \'CI irrtgulamtr \'trrucosa. ferc lcnuiluniana. dilu te brunnca. ut rinque angus­
ta t.: ct sacpe acuminttUl. 9- 12 x 3.8- 4.S pm. brc\•ibus catcnis connua. 

Typus: in Hyplwdontia brtl·iJ·nu in trunco PittaC' abiet is. in parochio \' iisu~ rlanda. prov. Hohusliin m 
Succiu. J. Erik.fSQII d: T. 1/u/lingbiick. in Herb. C BS 292. 

Mycelium on the na tural substrale consisling of conical pustules 300 - 500 11m high. about 
200 pm in dinm., pa le ochrac:c:ous. Hyphue in the core of the pustules 3-4 11m wide, subhy· 
aline to pale bro wnish. smooth- and rather thin-wa lled. apica lly splaying out and fo rmmg 
irregularly branched conidiophores. Conitliogt>trora cells cylindrical 20-40 x 2- 3 ,urn . Oex­
uosc. sympodial . in the apical regio n with few scau cred , conical denticlcs up to I.S I'm 
long: denticles nearly upright. angle subu:nded by the a bax i:1l side almost being ISO . ad­
axia l a nglc.aeutc: wi th a slightly pigmented , na t scar about 0.8 11 111 wide. Cunitliu smooth· 
walled or irregularly \'Crruculose. rathe r th in-walled. pale brown. tapering towards the base 
a nd the apex. often d istinctl y acuminate a t both extrem ities. 9- 12x3.8- 4.5 Jim , single or 
catenulate. frequently a basa l as well :1s an apica l sca r being discerned . 

T VI'H SI' I:CIM ilN.- Hcrb. C BS. 292. associated with flyplwtlomia brc,·lsew (Karst.) J. 
Erikss. o n fa llen trunk o f PiN'll ubil!s. V3stcrlanda pot rish. To rrgli rdsvaucn. Bohunsl ti n. 
Swl'<lcn. J. Eriksson & T. Ht~llillghiick, 20 Aug. 1975. 

T he species occurs rather frequently o n o ld fruit bodies of H)•p lwdontiu brl!l'iselu in Sweden 
(J . Eriksson. pers. commun.). Attempts to grow 1hc fungus in pure cu lture remained un· 
successfu l. Conid ia were detached quite easily. Considering the prominent extremit ies of 
most conidia it may be assumed tha t they a rise in sho rt chains, though these were never 
actuall y seen. 

Demicu/uria /imonifurmis is simila r to P.wmtloltan.ifortlitl mrliola<•, but d iffers by fo rm ing 
pustules. by sho rt conidiifero us rhaehidcs and by more narrow conidia. By its probably 

Fig. tO. /Nnrlculuna limomformis, herb. CBS 292 on the natural substrate. 
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hyperpamsitic natu re, it is more close to Pse Juluhmufordiu lhan to the remaining plan t 
pathogenic D(•fltinlla riu species. The genus Demiwlariu is close to Runwlariu Unger. merely 
differing by the presence of conical demicles in the former. 

DE~'TtCULARIA MODESTA (H. Syd.) Deighton 

CludQl'{)l)rium motkstum H. Syd. ,·,. Annis mycol. 37: 252. 1939. - D••mirularlu moJe5lll (H. Syd .) 
Deighton l11 Trans. Br. mycol. Soc. 59: 422. 1972. 

Dt:NTtCULAkiA TERTIA (Chu pp & Greene) Deighton 

Cm·ospuru 11•rt io Chupp & Greene in Ant, Midi. Nat. 34: 269. 1945.- Dl!nth:ufuriu terl itJ (Chupp & 
Gr«ne) Deighton"' Trans. Br. myeol. Soc. 61 : 115. 1973. 

E n & yo d o n 1 i u m de Hoog, gen. not•. 

Colonuu: arachnoidene, albae. Conidiophoro hynlina, tenuitunicata, repc ntia vel adscendcntia , plus 
minuS\'C \'crticilhlla. Cdluluc conidiogcnac subulatae ad cylindricae, polyblasticae. nonnullos dentitulos 
ubw~s ,.d c:~ pilla riformcs vel rh:tchidcm clongatam formumes. t\ lastoconidin hya linn. pan11. continua. 

Species typica: Rh ftlOtrichum pan•isporum Pctch 

Colonies cobweb·like, white. Conidiophores hya line, lhin.wa lled. creeping 10 subere<.:t: 
branching pattern subvcn icillale 10 vcrtieilla le. Conidiogcnous cells subulalc to cyli ndrica l, 
polyblastic. fo rm ing holobhu1ie conidia on bull - 10 hair-shaped denlicles on elongated rha· 
chides. Conidia hyal ine. small. one-cel led. 

T YI'E SPECtF.S.- Rhinolrldmm pon•ispowm Petch 

Eng)'odontium albus (Li mber) de Hoog. comb. mw. 

Trmraclnmn album Limb(r m M)>cologia 31: 27. 1940 (basion)·m).- &mll'niu ufbu (Limber) S:tccas itt 
R C\'\JC Mycol. 13: 64. 1948. 

Ruuu::-.:u:s.-Limber {1940), de Hoog (1972). Mutsushima (1975). 

By excluding the spe<.:ies from Bca~11wiu Vuill .. th is genus becomes more homogeneous. 
bct ng restric1ed 10 species wi1h dense clus1ers o f shon bra nches and fertile cells on un­
diO'crcntiatcd hyphae. disintegmting only when the strai ns are grown on artifiCial media . 
Tritirnclliwu Limber d iffers by pigmented colonies and regularly gen iculate conidiifcrous 
rhachides with nat conidia l scars. 

Engyodontium panisporum (Petch) de Hoog. comh. no\•.- Fig. II 

Rlttn{Jiflchum pur~isporum Petch ;, Trons. Rr. mycol. Soc. 16: 244. 1931 (basionym). 

Myn•lium forming a cobweb.Jike fell on rema ins of mi tes on the abaxial sides of leaves. 
whi le 10 cream-coloured . Hyphm• creepi ng. smooth· a nd 1hi n-wa\led. hyaline, 1- 1.8 11m 
wide. irregularly bra nched. in pari fenilc. intermi ngled wi th subercct. hyali ne conidiophorcs 
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Fig, II. Engy(}(/u fll mm puriipcmmr, P~tch R-400 on the nntural substrate, 

with slightly thickened wa lls: conidiophorcs ortcn over 200 Jlnl high . regularly 1.5 - 2 11m 
wide, sepHtte every 25- SO 11m , with whorls o f (1- )2- 3(- S) plagiotropic conidiogcnous cells 
just below the septa. the upicit l whorl being the largest. sometimes with one o r two lateral 
branches of simihu st ructure as the main sta ll.:. Conidiogenou.f ci!ll.f sca ttered or in who rls, 
stra ight, cylindrical. when arising from differen tiated conidiophores o rten very slightly taper­
ing towards the tip. the broadest part just above the base: basal part 10-20 x 1.2-1.8 ~m. 
rhachis st raight o r ncxuosc. 0.8 11m wide, densely covered with hair-shaped conid iifcrous 
denticles 1- 2 Jim long; conidiogenous cells on undifferentiated hyphae entirely covered with 
denticles. sometimes interca lary. Conidia hyaline. smooth· a nd thin·wa llcd, subglobosc to 
guttuliform, cx1:asionally obovoit.lal, with acumina te base. 1.2- 3 x 1.2- 1.5 11m. 

M ATERI AL EXA.\UNED.-P t•t t'h R-400. on Aspitliotus and Lectmium on 111!1'1!11 brasiliensis. De· 
wa lakandc. Sri Lanka. Jan. 192S (type of R. parrisporum, K); Petch R-494, on cocoon, 
Nuwara Eliya , Sri Lunka, July 1928 (K); Pt•tc:ll R·599. Sri Lunka. Sept. 1928 (associated 
wi th Gibt•ll11la spec .. K): Pctch(wit hout number). on Alerrode.f on mango (associa ted with 
type of Ciunurorrhotlielltl <'Ot'C'Orum Pcteh. K); Petch R·JOJ. on ll y. Nuwa ra Eli ya, Sri Lank:~ 
(K ) . 

The pr.:ccd ing description is of dried spct:imen Pt•tch R·400 (K) on the natum l subwutc. 
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The species is close to £11gyodomium album in its th in, white colon ies, the slightly differen­
tiated. vcnicil hue conidiophores and the guttuliform conidia . T he general structure of £. 
pun·isporum is. however, somewhat more irregu lar, the length or the basa l pans of the 
conidiogcnous cells bei ng variable wit h equa lly wide. occasiona ll y intercalary rhachides. The 
rnam fc:Hurc for distinction of both spec ies is the rhaehis. which is cylindrical. slightly 
ilc."<u ose with extremely th in dcnticlcs in £. ptm •ilJJorum . but genicu late wi th bull-shaped 
dcnt icles on the edges in £. album. 

H t! L MI N ·r II 0 I' II 0 R A Bon. 

lld muiiiiOphora Bon., l·landb. allgem , Mykol. 93. 1851.- Dar:1y lium Nees sect. 1/cfmimhophoro (Bon.) 
Satt. in Syll. Fung. 4: 190. 1886. 

E11rasino G. Arnold ;, Z. Pill.k. 35: 305. 1969. 

Colonies spreudi ng. white or nearly white. Conidiophores hya line. thin-walled. erect : 
bmnching pattern verticilla te. Conidiogc nous cell s subulatc. mono blastic. often prolifera ting 
latera lly to form n straight or slight ly Oexuosc rhachis with a few scanered con idium-bear­
ing denticle.'i. Conidia hyaline. large , usuall y scp1:1IC. 

TY I'F. SI'ECI I:S.- Dactylium sphat·roct·phaillm Bcrk. ( = 1-h•/min tlwplww lt•m•ra Bon.). 

The process or con id iogenesis was studied by means or culture chambers slightly mod ified 
a ft er Cole & al. ( / 969). Each conid iogenous cell li rst blows out at the apex to form a 
conidium holoblastically. It takes several days for the conidium to fully mature. The conid ia 
ma y remain a llachcd 10 the support ing cell for a long period. even after forma tion of a 
basa l septum. Often, howe\'er, the termina l conidium is pushed aside by a lateral growi ng 
point which again blows out holoblastically a t it s apex . T he new outgrowth usually leads to 
a short . struigh t or slight ly nexuose rhachis with up to 4 large den ticles at acute or nea rl y 
right angles. Each of the dcnt iclcs forms one conidium only, The conidiogenous cell was 
rarely Sl'Cn to prolifera te on or through the scar of a pre¥iously Sc..-cedcd conid ium (Fig. 
12c). More often the conid iogenous cell proliferates before producing any conidium. so tha t 
a constriction of the cell remained visible (Fig. 12d). as was a lso shown by Gams & Hoo­
zemans ( / 970). 

Uelminthophora teuera Bon .. the li rst Spt.-cics described in the genus. was listed as a poss­
ible synonym of Cladubo1rywn deudroides by Ga ms & Hoozemnns (1970) . Howeve r. the 
unbranc ht'<l conidiophore stalk s with regular whorls of subulate conidiogenous cells in 
Honorden's (185 1) rigure 137 doubtlessly point to their Cladobotrymn Jep tosporwtt (Sacc.) 
W. Gams & Hoozcmans. for which the older synonym Dt~ctylium splwl'rocepha/um Bcrk. 
has now been found. Moreover. II . tetll!rtl was described as occurring on rotten wood. the 
sa me subst rn tum as that or the type specimens or C. Jepwsporum (PAD) and D. splwno­

~"~-'fJitulum (K). whereas C. dt•utlroidl!s is usua lly found on mushrooms. 
In the above sense the genus /Mmimhophora is close to Pseudohansfordia G. Arnold. but 

diiTers because of its verticillate branching pa ttern and the inconspicuously sympodial co· 
mdium fo rmation. Culnuisporium l,rcuss is also si mila r, but differs in having clusters of 
small conidium-bearing denticlcs a t the apices of the fertile cells. Sibirinll G. Arnold also 



56 P F.R~OONIA - Voi . IO,Pan 1.1978 

has n vert icillate branching pattern and subuJate conidiogenous cell s. but the Iauer are 
monoblastic, forming conidia singly or in basipetal succession (Gams. /IJ73). 

Helminthophora sphaerocephala (Berk.) de Hoog. C'Omh. uov.- Fig. 12 

Docrylium sphanou phalum lkrlc. in Ann. Mag. nat. Hist. 6: 347. 1841 (basionym). - Muuospori11m 
sphaertu'toplralum (Bcrk.) S..cc. rir Syll. Fung. 4: 190. IK86. 

Jlelmlmhophora rc•nera Bon .. Haodb. allgcm. Myko l. 93. 1851. - Dartylwm ttnuum (Bon.) Sacc. In 
Syll. Fung. 4: 190. 1886. 

Darly lium Jc•mlroidn (Bull. ex Mir:H) Fr. \"af . kptosporum Sacc. in Michclia 2: S76. 1882. - Dac· 
l}'lium ftpiOsporum (S..cc.) UnlZ In M)'COpalh. Mycol. appl. Jl: 14. 1967. - Cludob<Jlr)'um lf.'ptoJporum 
(Sacc.) W. Gams & Hoozcmans in Pcrsoonia 6: 106. 1970. 

Eurusina bomlur:rM'iut' G . Arnold in Z . Pilzk. 35: JOS. 1969. 

Possibk S)'flonyms in check-liS! under ug(lrirlnum,fusurisporum. 

Rm:u:-:cr,s,- Lc:ntz ( /96 7). Arnold (1969. /97/o), Gams & 1-l oolcmans (1970). 

Coltmi~s auaining a diameter of 25-40 mm in 14 days. appearing Ia nose, about 3 mm high. 
with some thin. suberect tufts abou t I em high and some nat, dense mycelium a t the centre. 

Fig. 12. 1/r/milllhoplroru sphuuouplwlu. CBS 974.73 u n mushroom agar, ::r. . Hr • .mching pattern -
b·c. Fertile s truc tu res. 
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purely whi te: re\•crsc on o:umca l aga r pa le: ochraccous: often fo rm ing some hya line exudate. 
Cunilliopltores :~ris i ng onhot ropically from fmgilc. hyaline. smooth· and th in-wa lled , 5 - 7 
JUll wide. aerial hyphae. subcrect to erect. mai n sta lk with slightly th ickened wa lls. 200 - 700 
IJ ffi long. 4-7 11m wide at the base. 2.5-3.5 Jtm wide ncar the apex. septate every JQ-50 Jlm: 
bra nching pa ttern \'ert icillate. whorls on main stalks containing (2- )4-7 conidiogenous cells:. 
sometimes also with a short lateral branch. Conitliogenous ce/ls stra ight . subulatc, 20--35 Jlm 
long. widest (3.2-4 11m) j ust above the base, tapering towards the 1- 1.5 pm wide apex. 
initia lly monoblastic. fo rming conidia singly by innation o r the tip. at a la ter stage pro­
liferating sympodially. leading to a sho rt , nexuose rhachis with 1-4 scattered, butt-shaped 
dcntides on the edges. Conic/itt 3-4-cellcd. smooth· and thin-walled , short -cylindrica l with 
broadly rounded ex tremities. 17- 25 x 5.5- 7.5 11m. often with a slightl y promi nent sca r a t the 
base. 

The pn.-ccding description is baS(..'(! on C BS 974.73 on mushroom aga r at 20 -22°C . 

Jls E U t>O BANS FO R 0 I A G. Arno ld 

Ps.'utluhtmsfordiu G. Arnold in Z. Pilzk. 35: 307. 1969 (non l'st!mlohalls[ordla Reddy & Bilgr-.1mi in 
Nova H~w1g1a 26: 152. 1975) . 

. \)mpodioplwra G. Arnold i11 Nova Hcdwigia 19: 30 1. 1970. 

Colonies spreading, pu rely white o r pale greyish. on the na tural substra te fo rming a dense 
felt. Conid iophores hya line to subhya line. ascend ing to suberect; branchi ng pattern sub­
vertici llate or irregula r. Conidiogcnous cells subulatc to cylind rica l, polyblastic, wit h usua lly 
remote loci on a ncx uose rhachis. each locus forming ho loblastic conidia singly or rctro­
grcssi\'ely. Conidia hya line. cont inuous or septa te. 

TYI'E SI'£Cif.5.- Pscmlolumsfortlitl irrt•g!tlaris G . Arnold 

In the type species. P. irregu/uris, the mode of conidiogencsis is essentia lly the same as in 
most species or C/adobotr)'tmt. The fi rst conidium blows out termi nall y: it then becomes 
delimited by a septum. be low which a na rrow zone swells to give rise to the second co­
mdium. On the young in nation the sca r of the previous conid ium often rem3ins visible. ma­
ture conidiu showing two sca rs on the basal region. After completion or a sho rt series of 
conidia. the conid iophore tip proliferates subapicall y with a new ferti le growing point . thus 
lead ing to a ncxuosc.: rhach is with blu nt conidium -bearing dcnticlcs on the edges. 

In the type species or Sympodiophortt. S . stneico/a G. Arnold , the sa me phenomena oc­
cur. In th is case. however. the inOating zones are na rrow. the inOa tions being almost re­
stricted to the scars of the previous conid ia . When directly observed in a petri-d ish the 
conid ia a re sessile a nd fo rm small asterisk-shaped clusters on the fe rtile denticles. Sympo­
diopltora didyma Deighton & Pirozynski is si milar to S. stereicula. but the conidia fo rm 
singly on each locus. l-I enee a nu mber or sympodial sp<.-cies. forming one conidium on each 
dent icle and described by Deighton & Pirozynski (1971) in Sympodiophom. a re here in­
cl uded in Psemloltwtsfurdia. 

Pscudolwtts[ortJia in the a bove sense differs only slightl y from Pseutlofimtrium Mat­
sushimn. The latter genus now comprises only two species, but B/astotriclmm arunear11m 
Pctch. Nod111isporium tJidymosporium Nico t and scverJ.I taxa of the: Sc."C tion Arlhrospori(!J/a 
sensu Booth or Fusarium are closely related. Many or these are frequent ly round in asso-
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cia tion wi th ot her fungi. possibly being weak hyperparasites. T hey ma inly differ from 
P.relldolum.ifortlio by having more densely clustered conidi um-bearing dentklcs, the rhac his. 
if presc nl. being non o r ha rdly ncxuosc. T he conidiogcnous cells of Pseudo/l(msfordia species 
arc eit her indetermina te. ur bt"Comc interca lary. in which c:1sc they bcu r only one or two 
dcmiclcs a t the most. Sympodiophorll l'eue:ueii.'IISi~· Deighton & Pirozynski is intcrmcd intc 
between the two groups. 

Pseudolumsfordia is a lso rcminisccm of some P.ft!ltdmwco.f{HJrtl · l ike fungi (e.g. Elletel't'ru 

porosil ictl (Ellis & E\'crh.) Deighton]. which. however. a ll differ by ha ving nat. slightly piK­
mcn tcd. conidia l sca rs. 

The descri ption of Pselfdohaflsf ordiu Reddy & Uilgrami is poor. The type specimen (CMI ) 
of the only species. P. llughii Rt.-ddy & Bilgra mi. the ca usa tive agent of leaf spots on Psi­
tlium guajam L .. comprises a smnll piece of a dried cult ure. which is nea rl )' smooth, hyal ine. 
with da rk oli vuceous pustules of about I:ZO x 90 Jlm. T he sympodial conidia arc hyaline. 
one-celled. broad ly clava te a nd a rc borne in small num bers on the tips of cylindrica l co­
nidiogenous cells. The fungus is close to sporodochial genera . such us 1/adrm riclwm Fuckcl. 
Psemloepicon·wu M. 8 . Ellis a nd A.~fHm'sporiwn Ma ublunc. bu t the poor condition of the 
herbarium material, possi bly due to severe heating during drying. docs not allow fu rther 
iden tifica tion. 

K u · 10 Till! Sl'l:lU.S 

I a. Conidia all conlinuous. . • P. m~holu~ 

b. Conidia scpuur, a small number of continuous conidia sometimes being present 
2u. Conidia predominan tly 4<tllcd. with acute a~x . . 3 
b. Con idia ( I )2(- J)<cllcd . with rounded apex . 

Ja. Conidiophorcs single. with sc:mercd. pimplc-sh:apcd dcnticlcs: conidia usually o,·cr 5.5 s•m wide 
P. IC'III"' 

b. Conidiophorts r:ascicul:u e. with conic denticles pa rtly m loose groups: comd1a usuall)' less than 5.5 
sun wide • • • . P. I'('I~:IU'Irflsis 

43. Con1dmgcnous cells soon bot.:oming tran:wcrsdy septate. intercalary cells bcin1 about 5 pm lona: 
secondary conidia may be presen t . . P. rurunu.ricmiJ 

b. Conidiogcnous cells. when interca lary. O\'Cr 10 11m long: sccondar)' conidia absent 
Sa. Conidia with rounded base . 

b. Conidia with :tcumin:llc base . . . 
(~ . Conid iogenou~ ce ll~. excluding rhach ide~. about 20-45 srm long: de nt icles mcristcmatic 

P. ~rrcgr1furiJ 

b. Conidiogenous cells. cxclud rng rhachtdcs. about 100 ISO sm1 long: dcnticlcs ench rorming a sin.:k 
conid ium . P. m}'l'uphila 

7a . Con1dm about 8- 11 x 3.4-4.5 pm . . . 1'. ptrlrhrlla 
b. Conidm about 15-25 x S-7 11m • • • • • 8 

Sa . Dcnticlcs mc: ristcmatic . P. slt<r.-kulu 
b. Dcnt iclt's each forming a single conidi um P. (/UI) ma 

Pseudohansrordia didym11 (Deighton & Pirozynski) de Hoog. comb. 110 ' '· 

SympcxlitJpltom JiJp mJ Deighton & PirOZ)'IISki in Mycol. Pup. 128: 63. 1972 (basionym). 

The species is very simila r to Sp11potliopltoru St(•reico/t,; it is merely dislinguishcd by the 
prod uction of only one conid ium per dcnliclc. 
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I'SEUDOIIAI"SFORDIA IRREGULARlS G. Arnold- Fig. 13 

Psrudoharufordlu irr~gufaris G. Arnokl /n Z. Pilzk. 35: 308. 1969. 

Rl:rEkESCr!'i .- Arnold (1969, 197/u ). 
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C'tllunit•s auaining a diameter of about 20 mm in 10 days, appea ring powdery to finely 
lanose with a smooth margin. about I mm high, purely white: reverse on oatmeal agar pale 
olivaceous. Cot~idiop!Jores hya line. smooth· and thin·walk-d. subcrect . crowded, about 100 -
200 1•m high. 4 - 5.5 11m wide, sep1ate about every 30 - 50 ,urn. usually without a distinct 
main stalk . branched more or less \'Crticillatcly in 1he apical pan: each whorl contain ing 1- 3 
plugiotropic branches or conidiogcnous cells. C011itlioge"o''s cdls rather straight if terminal, 
often slightly CUr\•cd upwa rds if lateral , cylindrical, basal part 15-40 x 3.S--4.5 pm; co-

Fig. 13. Psc>udolumsfonJia irr~guluris. C BS 459.71 on mushroom agar. 
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nidiiferous rhachis sympodia l, nexuosc with blunt dcnticlcs (about 2,5 x 1.5 Jlffi) on the edges: 
dcnticlcs fo rming conidia by inflation of the tip; each subsequent conidium being initiated 
just below the prc\•ious one. Cot~idio 1- 2(- 4)-cellcd , smooth· and thin-walled , broadly cllip· 
soidal to broadly clava te. 13- 20 x6 - 9 11m , with broadl )' rounded bases, either with one 
cent ral , slightl y promincnl scar o r with two Oat scars on both sides of the basal extremi ty. 

The above description is based on the type stra in C BS 459.71 on mushroom aga r at 20-
2rc. The same s1rain was used h>' Arnold (1969). In the Iauer publication. the conid ia· 
gcnous cells were dcpiclcd as being rather sho rl and firm: the ralio length/ wid th of these 

cells was described as being 2.5-8. In the present stud y this rat io was found to be about 
7.5 - 17.5. In his second a,rticlc on the spt:cics, Arno ld (197/a) repea ted his first description. 
but the illustrution showed much more elongate fertile cells. ha ving a length/width ratio of 
abou t 7- 11 . Two available specimens we n: then mentioned. but no ind ica tion was made as 
to which of these was depicted. 

Pseltdohans(ordia meliolae (Stev.) de Hoog, t·omb. 1/IJ\' . 

Acrrmomum mrllolur SIC\', in Bot . Gaz. 65: 234. 1918 (basionym). - St•{l('tlonium mf.'llu/ur (Stev.) Cir. m 
Sydowia 9: 335. 1955. - Srmpodtophoro mrliolar (StC\',) Deighton & Pirozynski m Mycol. Pap. IZ8: 
73. 1972. 

Rf.FI!X.£.-.:cu.-lhnsford (1946) , Deighton & Pirozynski ( 1971). 

lis lemon.shaped conidia remi nd one of the hyperparasite Dt•m kularia limoniformis. but the 
conid ial a pparatus of the Iauer species is much more dense and stocky, a nd the probably 
catenulate conidia o ften hnve a pigmented sca r at each end . 

Pseudohansfordia mycophila (Tubak i) de Hoog, comb. nu1•.-Fig. 14 

Durt)'lmia mJ·ruphilll T ubu ki tr1 Nagaoa S: 17, 1955 (basionym). - S)'mpodlophuru m)'rophila (Tub:tki) 
Deighton & Pirozynski in Mycol. Pap. 128: 72. 1972. 

Rt:•'f.RE1'CES.-Tubaki (19.5.5), Deighton & Pirozynski (1971), Ma1sushima (197.5) . 

T he type str.- in C BS 175.56 still sporulates rather well on mushroom agor. The conidia are 
fo rmed in stric t sympodia l order. the rhachis often being straight or nearly straigh t. Each 
conidia l peg only fo rm s one conid ium. The chlamydospores. often becoming rounded, may 
be liberated as large globose cells. rt nd arc very similar to those of Pseudohall.ifordia irrr· 
gl1laris. 

Pseudohansfordia pukhella (Deighton & Pirozynski) de Hoog. comb. 110 1'. 

SJ·mpotliophoru puk ht'lla Ocigh1on & Pirozynski m Mycol. Pap. 128: 64. 1972 (basionymJ. 
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Fig. 14, Psl!udohmufordia fii)'C'oplr/fa, CBS 175.56 on mushroom ag~~r . 

PStiNiohansfordia stcrcicola (G. Arnold) de Hoog. comb. t UJI' . 

Sympodioplwru ,fll'fdrolu G. Arnold ltr Nova Hedwigia 19: 302. 1970 (basionym). 

RE•'ERESO:S.-Arnold (1970), Deighton & Pirol.)'nski (/971). 

Pscudohansfordia lenui.s (H. Syd.) de Hoog. comb. nov. 
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f.'rirmry cotMlt ll'tW i.J H. Syd. in Annis mycol. lS: 137. 1927 (basionym),- Rumuluria um ui.J (H. Syd.) 
Toro upud Sca,·cr & Cha rdon in Sci . SUI'\'C)' P.R. and Virgin Is\. 8: 222. 1932 (non Ranrulario urmis J. 
J. Duvis in Trllns. Wis. A-.-ad . Sci. Arts Lc.:u . 11: 261. 1924). - Sp11porliophora umuis (1-1. Syd.) 
Deighton & Pirozynski i11 Mycol. Pap. 128: 70. 1972. 

RE,HESO:S.-5ydow ( 1917) . Dcighlon & Pirozynski (197.1). 

Pscudohansfordia varanasiensis (Dcighcon & Pirozynski) de Hoog. comb. um·. 

S,l'mpodiophora ''""'"u.rie~r.1iJ Ocighlon & Pirozynski in Mycol. Pap. 128: 68. 197.2 (basionym). 
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The one-celled conidi a. described by Deighton & Pirozynski (/971) as possi bly immature. 
are ac tually secondary conidia formed at the apices of the sep tate conidia. which con· 
scq ucntl y oflcn ha ve a scar at each end . No tertiary conid ia were observed . 

Pscudohansfordia n nezuelensis (Deighton & Pirozynski) de Hoog. ('omb. nov. 

!)'ympodiophora ··~n~:~/ensls Deighlon &: Pirozynsld in Mycol. Pup. 128: 66. 1972 (basionym). 

S P 0 R 0 T II R I X Hckt ocn & Perkins 

Sporolhri.'( Hcktocn &. Perkins In J. up. Mc:d. 5: 71. 1900: Nicot & Manat 111 M)<copath. Mycol. appl. 
49: 61. 1973. 

T he genus was recently revised by de 1-l oog (1974). Some insect pathogenic species with 
sca ttered dcnticlcs on more o r less nexuosc rhachides. e.g. S. glwnc11si-; de 1-l oog & Evans. 
remind one of Pseudohanifordio but a rc usually smaller and ha\'c continuous conidia . They 
may also bear simila rity to Dt•flt iculilria species which. however. have fi rmer, subh)•al ine 
con idiophores and conid ia arisi ng in short chai ns. The generic limits a rc arbitrary. 

Sporolhrix guuuJirormis de Hoog. jpi!(\ 11<.11'.- Fig. IS 

Coloniac in agaro r:trinll 8\'t:nue dicto temperatura antbiente 10 diebus ad 10 mm diamctro, plan:t ~. 
primum lt\'CS. hyalinae, cito rarinosae in mcdio. albae: ma rgo rcgularis. vage delimitatu. hyahna. Rc· 
\'Crsum a lbidum. in mcdio crcmcum. Exsudatum abc:st, nequc olet. Hyphae $ubmcrs.ac hyalinae, lt:\0., 
tcnuituni~tac, JU\'enes omnes rad iantes. dichotomae, ro ro scptatae, constantcr 2.5-3 J.llll ht t:n•, dcmdc 
r.tmos latcr.tles 0.8-I.S J.!rll latos dcnsos prorcrunt: rami latiorcs subindc dcnsius SCJ)':s ti et mro disrupti 
H)·phac acnae tenues. cellu la~ conid iogcnas abundantcs prorcrunt. Cellulae con~diogenae termtnalcs. 
lateralcs \'ei i n ten::ala r~. C)'hndricae. lati tudin11e hyphis basilaribus similes, longitudinc vanabilcs; tcr­
minalcs ct latcr:tlc$ conidia in a pice aggrcpta prorcrunt c dcat rictbus modice promincntibus h:tud ptg· 
mcntatis. Conidia hy::t lina. tcnu itunica ta, k:via. guttuliro rmia. hilo ct dcatricibus inconspkuis pracdna . 
.si ngula, plcrumquc 2.8-3.5 x 2- J pm. S3Cpc 1- 3 conidia scc:undaria c primuriis majoribus, 3. 6 x 2.5 
3.4 Jlffi, oriuntur. 

T ypus: CBS 437.76, isolatus c.11 solo in Maluysia a b T. Furul.::t Yo'a . 

Colonies on oatmeal aga r attaining a d ia meter of 10 mm in 10 days, appearing nat, init ia lly 
smooth. hya line, soon becoming farinose at the centre. white: margin straight. rather vague. 
hya line. Reve rse whitish. cream at the centre. Exuda te and odour absent. Submerged hyphat 
hya line. smooth· and thin-wa lled. runn ing in a radial d irection when young. dichotomously 
branched. spa ringly septate. regularly 2.5-3 pm wide, soon bearing 0.8-1.5 11m wide lau:ral 
branches and fo rming a com pact mycelium. Tht wider branches l"i nally become septate at 
irregula r d istances and \'cry rarely fragment into separate cells. Aeria l hyphae thi n, wit h 
a bunda nt conidia tion . ConidiogetWIU c(•l/s inte rcalary o r free. cylindrica l. of the same width 
as the supporting hypha a nd of va ria ble length : la teral a nd termina l cells usually produce 3 
small group of conidia nt the apex; scars slightl y prominent . unpigmented. Conidia hya line. 
smooth· a nd thin -walled , gunu liform. with an inconspicuous hil um. mostly 2.8- 3.5 x 2 3 
11m. si ngle o r with 1- 3 on ra mo-conid ia measuring 3.5- 6 x 2.5 3.4 11m: apica l scars of the 
la tter ha rd ly discernible. 
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·. 

F1s IS. Sporo1hri:c guuultfornus, COS 431.76 on ootmca l 3gar. 

TYPE CUI.TURE (living :1 nd dried). RS 437.76. amylase producing strain, isolated from 
soi l. Malaysia. sent by '1'. Furukawa, Japan. 

On V-M juice agar the colonies allain a dia meter of 30 mm in 10 days. On th is med ium 
opt ima l sporulation is obtained. the incidence of conidia on free hypha! tips bei ng rat her 
high. On o ther media the great majority of the conidia arc fom1cd later.dly on inu:rcalary 
cells. Colonies on malt aga r a re nearly or completely cOlourless. and crowded with minUic. 
less than I mm high, hypha! strands a t the centre. On the latter medium the submerged 
m)·cclium is slightly elevated and shows regular radial furrows. 

Sporothri.v. g•llluliformi.~ is simi lar to S . ,fc/u•nrkii but diO'ers by less prominent denticles 
und by the h1teral and termina l conidia being identical in shape nnd size. whereas in S. 
sc·htwrkii they are lacrymoid to fusiform and (sub-)globosc respc.octivcly. In addi tion. the 
submerged mycelium is relatively wide. often dichotomously bra nched. In this respect the 
species is similar to S. rtmtosissimll Arn. ex de Hoog. but the latter has distinct conidio­
phore:~ . Conidia l states or Ophiostoma slt!noceras (Robak) Melin & Nann f.. filling the con­
cept of Sporothrix ,fchenck 1i (pro parte) and of S . pal/ida (Tuba ki) Matsushima. may be 
distinguished by their spreading. lanosc colonies. In its cultural charactcristi<:s S. gutlllli· 
turmiJ' resembles S . jimgorum de Hoog & de Vries. from which it diiTers by a much lower 
incidence of seconda ry conidia . 
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Fig. 16. Spurmlrri.tt: rt>Nidrmata, CBS 641.74 youngcuhure on oatmeal ag;rr. 

Sporolhrix rec:tidentata (Matsushima) de Hoog. comb. nov.- Fig. 16 

Tritirurhium rectidt•ntatum Matsushim:s, lc. Micror. 11. Mru sushinm lect. 160. 1975 (basronym). 
AC'rodom irmr ulbum Kushwaha & Agr.awal in Mylr:osen 20: 97. 1976. 

Mntsushima's (1975) classification of this species in Tritim chium Limber was based on its 
\'Crticilla lc branchin g. Howe\'e r. all accepted Tritirtuhium species have pigmented colonies. 
more distinct conidiophores and regularly nexuose rhachidcs on which the sca rs are discern· 
ed with difficulty (de Hoog. 197.2). A('r(}(/umium de Hoog has pigmented conidiogcnous cells 
with denticulate rhachides. the scars being little pigmented. ~"porothrix rertide111a1um forms 
conidia singly, rarely in small sympodinl clusters on the apices or the conidiogcnous cells. 
When at least one terminal conidium is formed , new conidia may be initia ted much lower 
down. Consequently the major part o r the process of conidiogenesis is more or less re. 
trogressi ve. The la teral conidia arc strictly comparable to lhe so-called chlamydospores of 
many Spororhrix species. and classification in this genus is thought to be more apt. 

Sporothrix sdcrotialis de Hoog. spec. nov.- Fig. 17 

Colo niac in agaro farina uvrn:u.:e:a decocta post 5 dies 32 mm d1a.meuo. pla. n:ae, lc \'CS, in mcdio m)uli:o 
ac: rio c ri ~patac, hya lin:ae. ochrn.scentcs, deindc sclcrotiis copiosis brunnco-griscac. Cellulae conidiogenae 
spars.ac. nonnumqu:am inconspicuc ,·ert ici lla tac. recte vel modicc fk :uios.ac, sal-pc sursum mod ice angus­
tatac: , plcrumquc 12- 25 ~c~m longae ct d iamct1o I. S-2.5 Jtm hypha ba.silan similes: rhachis conidiifm 
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s~ mpodiolis brevis. dcnticulota: denucuh truna ui. 0.2- 1.5 11m longi. Conidio h)'Riina. lcvio. tcnuitu· 
mcat u. obc1uv;u:t ud fusrformiu. basi ucummttta. 4.0 - 6.4 x 1.8- 3.0 Jlnl . 

Typus: CBS 312.17, isol:uus c md icibus Lolii pc:rcnms 10 proto propc Wagcningcn 10 Neer1ondia. ob 
0 . Gcrntsnm. 9 M:trl. 1977, 

Colunif.'l' attai ning a diameter or 32 nun in 5 days. appearing na t. smooth or nearly smooth 

Fig. 17. Sporotlm:< sdrrotwlu·, CBS 312.77 on oatmcnlagnr. 
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at the margin. with thin . crisp<..-d acriul myceliu m ncar the centre. hyaline, centrally beco ming 
whitish to pa le ochraceous. fi nally da rk brownish-grey d ue: to abundant forma tion o f scle· 
rotium-li ke bodies: occasionally alternate dark and lighter sectors formed: margin sharp and 
regular. Submerged m)'C'(•/ium loose. consisting of hya line. smooth- and th in-walled. re­
motely septa te, regularly 2- 3.5 11m wide hyphae. which la ter fo rm hypha! fascicles: hyphae 
soon branched with th inner, nexuosc bra nches: the mycelium becoming tough: irregu lar 
swellings on the bra nches formed. leading to compact clews of partly swollen hypha! cells; 
in addi tion , clus ters of regu larly inOatcd hypha! cells grow out to form to ugh . pseudoparcn· 
chymatous stromata composed of dull brown. thick-walled. broadly clhpsoidal cells 
mcusuring ubout 7- 1Sx6-13 11m. Conidiogenous cl!lls sca ttered. occasiona lly in ineon· 
spicuo us whorls of 1- 2(- 3), arising ortho tropica lly or somewhat plagiotropica lly from un· 
diiTcrcntia t1.:d hyphae, often also in a terminal posit ion or integrated into sho rt la teral 
branches. stra i ~h t o r sligh.tly nexuose. cylind rica l but often slightly tapering towa rds the tip. 
mostly about 12- 25 11m lo ng and as wide as the support ing hypha (1.5-2.5 Jlm); apical pan 
forming conidia by sympodial growth. consisting of a loose cluster of conidium-bcuring 
dcnticlcs which may form u sho rt rhachis: den ticles blun t. nea rly nat o r pi mple· to vo lca no­
shaped. 0.2- 1.5 11m long. The conidiogeno us celt o ft en pro liferates at or somewhat below 
the apex a nd gives rise to another cluster of den tides or a eonidiogeno us cell , wh ich may in 
turn become intercalar y. Conidia hyali ne. smooth· and thin-wa lled. obclavate to fusifo rm 
with acuminate bases, 4 - 6 x I.S- 3 Jlm. 

T YPE CULTURE.-C BS 312.77. iso la ted by 0 . Gcrritsma from roots of Loli11m pt·rt•mlt 
meado w. Wageningcn. under No. 770309- 054. senl by J. W. Vecnba:as- Rijks: second strai n. 
C BS 163.77. from the same source. 

T he species di ffers from all known Sporotltrix species by havi ng dark . muhi< ellcd sclero lial 
bodies. The sympodia l s tate is si mil ar to S. glumensis de Hoog & Eva ns. but has less flex· 
uosc fertile cells a nd a d ifferent branching pattern: S. l't'henckii and the conidia l state of 
Ophiostonw l!fJiddues (Guerrero) de Hoog arc mostly much snmller. Dt•miculario species 
have conidiopho res in small bund les a nd conidia a rising in sho n acropctn l cha ins. 

S porothrix ,·b:ci (Bcrk . & Br.) de Hoog. comb. nM.- Fig. 18 

Vrrlidllium 1•i:ri Bcrk. & llr. apud Vize. Micro-fungi bril. 247. 1880 (basionym). 

Colonif's forming min ute whitish patches: hyplwe hyu linc. smooth -walled or fine ly warted. 
2.5 - 3.5 Jlnl wide, septate every 10 - 20 11m. loose. forming an ascending. pro fusely o rtho- or 
somewha t plagio tropicall y bra nched conidia l a pparatus in which no main sta lks can be dis· 
cerncd. Conidioge11ous cells in whorls of 1- 3 o n conidiophorcs. cylindrical. often slight!)· 
tapering 10wards the apex, 10 -20 x 1.8-2.5 11m, apical pa rt forming conid ia by sympodial 
growth. consisting o f a slight ly inflated. up to 4 JLm wide clus1er o f conid ium-bearing dcn­
ticlcs: dcn ticlcs fl at . blunt. less than 0.5 11m long, often ha rdly p rominent a t a ll. T he co· 
nid iogc no us cells may proli fe rate at or somewhat below the apex. leading to a sho rl. nodose 
co nidiifcrous rhachis. Coniilio hyu line. smoo th-walled o r finely w:med . obconieal. with 
rou nded apex. o ne-celled o r with a septum below the midd le. 6 - 9 x 2.5 - 3.5 11m. basal scar 
o.s,,m wide. 

The pn.'Ccdi ng descript ion is based on exsiccate Spt.'Ci mcns (Vi;-.e. Micro- fungi brit. 247, 
MANCH. PAD) o n sori of ferns. 

T he nearest neighbour of this species is Sporothri:r mmosi.ssima Arn. ex de Hoog . which 
ulso shows rough-wa lled hyphae, marked orthotropical bra nching and blun t conidium-bear· 
ing denticlcs. These characters arc all rather unu sua l in the ge nu s Spor01hri:r. T he present 
sp<.-cies de vi:ucs fro m all o ther species of the genus by the conid i:1 o ften being two-celled . 
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F i~ . 18. Sf~tlrMhrix 1·i:ri. Vizc. Micro-fungi brit. 247 tMANCH) on the nutur.1l subslmtc. 

Doubtful genus 

C v L 1 No R o P 11 oR A Bon .. Ha nd b. all gem. Mykol. 92. 185 1. - Origina l species: Cy lin­

dmplwra twticillatu Bo n., C. alba Bon .. C. U!fl f!ru Bon. 
The rirst listed spec ies is n name ch:mge fo r Vcrtici/lium cy limlrosporum Corda. of which 

the type specimen is lost. Possibly Verticillium fimgicola (Preuss) Hassebr. wns concerned . 
Bonordcn 's ( /85 / ) collections arc all lost. Judging fro m his figures. C. alba may be close to 
Cladobotr)'llm apiculatum, and C. tetu!ra to Acr4'm rmium ,\'trit'llml W, Gams. 

Epithets: alba , albnli11iS, tlpirult~ta . anmt•arum. candida. epitrirhia. fagi. lwffmatmii. fill · 

clal'iunu. tenera, n •rtir illatu. t•irgata. 

Check-lisl of specinc and subspecirtc names 

a c c i d i o p h i I a. - Sec Colle toconi.~ accidiophila. 

agar i c i n a . - Botry ris agaricintt Link in Mag. Ges. n:tturf. Fr. Berl. 3: 15. 1809; ex 
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Pcrs .• Mycol. cur. 1: 34. 1822. - Cladoh01ryum agaridtmm (Link. ex Pcrs.) Stcud .• Nomencl. 
Dot. 11 8. 1824. - Yerticillium ttgaricinwn (l ink ex l'crs.) Corda , lc. Fung. 2: IS . 1838. 

According to Gams & Hoozcma ns (1970) the origina l mate rial is lost . Referring 10 

Ditmar's (in Stu rm. / 817) ta ble 51. which w:as probably drnwn from authcnlic material. they 
listed the species as a synonym of C/udobotryum •·crticillatwll (Link ex Gray) Hughes. Fries 
(1831), who also examined an o riginal spec imen. ment ioned it under Dactyliwn c/em/roitii•S 
(Dull. ex MC:rat) Fr. (syn.: Claclobotryum dendroides). which. however. is now known as a 
spct:ics with muhi<cllcd conidia. Gams & Hoozemans (1970) also mcn1ioncd the binomial 
Cladobotryum agaricimtm (link ) Nees, a lthough Nccs (1816) did not effccti\'cly publish th( 
combination in Clatlobor~ywn. 

a ga ric in u m. - Sporotri~hum agarit'inum link in Jb. Gcw3ehs Kdc 1: 170. 1818: ex 
link , linn. Spec. plan t .. Ed . 4, 6: 7. 1824.- Mono,\'JI(Jrium uguridnum (l ink ex l ink) Bon .. 
Hand b. a llgcm. Mykol. 95. 185 1. 

The type material at Berlin (B) docs not a llow prope r identification (Gums & Hoo· 
zemans. 1970). The latter aut hors treated the species as a synonym o r C/odobotryum l'ertiril­
lttlllm. on the basis of Bonorden's (1851) figu re 112. It remains uncertain. however. whether 
Bonorden's (185 1) and link 's (1814) specimens are identical , since the former author de· 
picted a species wi th obclava tc conidia which were said to be onl)' initia lly globose. whereas 
the latter mentioned merely globose conidia . Bonordcn's material is no t known 10 be pre· 
SCr\•cd . 

agaricin u m. - Trichothecium agaririnum Bon .. Hand b. a llgc m. Mykol. 99. 185 1. -
Dactyliwn oguriC'inum (Bon.) Sacc. in Syll. Fung. 4: 189. 1886. 

According to Gums & Hoozcma ns ( / 970) the type mate ria l is probably lost. The SJX.'Cii.'S 
was thought to be close to Clatloborqum demlroides by Saccardo (1886) and Gams & 1-! oo­
zcmans (/970). but the na rrow. subu late, conidiogenous cells of Bonorden's (1851) figu re 
11 4 arc more suggestive o f synonymy with 1-/elmim/wplwro 5pltueru~ephalu. 

a I b a.- Cy/imlrop/rof(l ulbo Bon .. 1-l andb. a llgem. Mykol. 92. 1851 . 
No type ma te rial is known to be preserved . Bonordcn's (1851) figure 131 shows a Clado· 

bouyum-like species with cylindrica l conidirt. possibly identical to C. apicultllmn . According 
to Saecardo (1886) it occ urred inside u Tt1ber spec ies. 

a I bed in is. - Cylimlrophora albedit~is Killian & Maire in Dull. Dir. Agric. Colon. Scrv. 
Bot. 73: 97. 1930 (nomen provisorium): F1Lmrium albetlinis Killian & Maire ex Malcm;on in 
C.r. hebd . SCanc. Acad. Sci .. Pa ris 198: 126 1. 1934. - Fr1stJrium oxysporum Schl. var. ol· 
betlinis (Killian & Maire ex Malcn~on) Malcm;on in Rev. Mycol.. Suppl. colon. IS: 45. 
1950.- Fusoriw11 o:qspur11m Schl. forma speciali s olbetlinis (Killia n & Maire ex Malen<;on) 
Gordon in Can. J . Bo t. 43: 1310. 1965. 

This Htsarium species is the causa tive agent of a serious disease of Phloeui:c flacf)'lifera L, 
Kill ian & Mai n.: ( 1930) described it tenulli\'ely from cultures showing chlamydospores and 
mic roconidia. Malcn~on (/ 934) was the fi rst to recognize it s affinity to mrtcroconidial Fu· 
sarium species and \'a lidatcd the name by gi\<ing a sho rt description. The origina l publi· 
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cation of Cylindroplwra albetlim:f was incorrectly referred to in Petrak 's List and by nu­
merous subsequent authors. 

a I b u m. - Sec £ngyodomi11m ulbum and Sporothrix rc•cridemmmn, 

a I cur i t i di s. Cludobotryum aleuriticlis Sawada in Spc.:c, 1•ubl. Coli. Agrie. nat . Taiwan 
Univ. 8: 184. 1959 (without Latin diagnosis). 

No material was available for stud y. Referring to the original publication. Deighton 
(1972) listed the na me as a synonym o f /Jwufv rdlu p11l1•inara (Bed. .. &. Curt.) Hughes. 

a pi c u I a t u m. - Soc Clmlubotryum tlpict~lurum . 

a ran ear u m. - Cylimlruphom armwtuum Petch in T rans. Br. mycol. Soc. 27: 85. 1944. 
The species was desc ribed as the conidial state o f Torrubidlu t~lbolunuw Pc tch. In the type 

specimen (K) it forms a white. compact felt covering spiders. The hyphae are hyaline. thin ­
wa lled. becoming verrucose in areas with fertile cells, the latter occurring scattered or in 
small clusters. bei ng nask-shaped to subula tc and 7- 13 x 2.4 - 3.0 Jlnl . Each conidiogcnous 
cell mono- or polyblastically gives ri se to bacill iform to sickle-shaped conidia. 8- 12 x 0.8- 1.0 
pm (Fig. 19b). 

Fig. t9. Gronulamunus urutlt'arunl on the: nntura1 substrate. a. 1c:g. H. C. E•·uru. - b. l )'pe specimen 11 1 

K. 
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Similar conidial structures also occur in several species o f Giln4/ulu (Samson & Evans. 
1977): occasiona lly they a rc fou nd sporulating independently. The fungi superficially re­
semble Acicu/arif'lftt jo likoltt Arn., which was invalidly publish.::d wit hout a La tin diagnosis: 
no authentic materia l is known to be preserved . P.feudnmicrodochium udculme Suuon is 
ulso similar. but distinctly mo nophialidic. Consequently no generic name is available for 
these fungi . and hence the following is proposed.-

Gran u I oman us de Hoog & Samson. gel/. 1101'. 

Coloniac ~:ompaci!IC, albae. Conidiophora indistim:ta, hyalina , u.:nuitunic;1ta, sacpc verrucosa, rcpcnua 
\'d adSC(:ndentia. Phinlides lagcniformcs nd cylindricac:. rostris conidi ifc:r is singulis \·cl compluribus, col· 
laro inconspicuo praedita. Conidill conlinua, hya linu, pan•a, plus minuS\'c b.1cilliformin . 

Species typica: C}'limlmplwrt~tlftlllf'llfUm Pctch. 

Colonies com pact white. Conidiophores undiiTerentiatcd. hyaline. thin·wallcd. frequently 
ro ugh-walled. crt.'t:ping to subcn.'Ct. Phialides nask-shapcd to cylindrical. apica lly provided 
wil h one to SC\'Cra l conidiifcrous protrusions with indistinct cella rettes. Con idia o ne-celled . 
hyaline. small. more or less bacilliform. 

TYPE Sr>ECJES.-Granuklm111nus lllrllnearum (llctch) de Hoog & Samson. romb. nov. (ba· 
sio nym: Cy /ill(/roplwra tmmearum Petch ill Trans. Br. mycol. Soc. 27: 85. 1944).-Fig. 19. 

as t crop h o r u m. - Sec Clmlubotryum {lj'fl!ruphurum. 

au s t r 11 I e. - Clculobotryum mmrolt• ViCgas ;, Br:tgantia 6: 365. 1946. 
No materia l was ava ila ble for study. Referring to the original publication. Deighton 

(1972) listed the name as a synonym of fltmsj(mlia puMnaw. 

b i n a t u m.- Sec C/{f{/ubotr)'m/1 tlt•mlruitles. 

b o I c I o r u m. - Sporntriclwm holemr~mt Ehren b., Sylvae mycol. bcrol. 22. 18 18: ex 
Steud .. Nomencl. bol. 401. 1824.- Dat·tylium baleturum tEh rcnb. ex Stcud.) S:u:c. ill Syll. 
Fung. 4: 190. 1886. 
Th~ ty~ materia l is loSI. Judging from the description , it is probably CladubotrJ·um tle11· 

tlroidt•s. as was a lready pointed out by Fries (1832) and Gams & Hoozcmans ( /970). 

b o nd a r z c w i a c. - Sec 1/l'lmimltopltora S{Jiweroceplwlo. 

candid a . - Cylindropllorafagi Oudem. var. cmulido Orcs. i11 Annis mycol. 13: 106. 19 15. 
The type specimen (S)co nsistsofco mpact, whi tish mycclinl dots 1- 3 mm indiam. on branch· 

lets and need les of Pim1s sy/l·el·tris; it can be described as follows. Hyphae hya line . thin· 
walled. fragile . usually 4 - 5 Jim v.ride. regularly septate, profusely branched . Conidiogenous 
cells arising from und ifferentiated hyphae. Oask-shapcd to fusifo rm. 6 - 8 x 2.8- 3.8 11 m. a pi· 
ca ll)• beaked. with a minute. inconspicuous phia\idic co\lnrette which is about I 1m1 wide. 
Conidia adhering together in packcb. hyaline, thin·wa llcd. cylindrical with slightly <ICU· 

minatc base. 4-ccllcd with ultimate cells sma ller than ccmral cells. 13- 16 x U'l- 2.0 Jl m (Fig. 
20). 

The variet y rese mbles the mo notypic genus Um:igem Sacc .. which has erect to subcrcct 
conid iopho rcs with sterile tips. C)·/imlrollt•mlrum Bon .. of which C. albwn Don. was first 
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h g. 20. P~udomk,IHkKhium mnJidt/.11/ , herb. Son the natur.tl substr.Hc:. 

ment ioned and treated by Kendrick & C:annichae\ (in Ainsworth & ul .. 1973) as lectotype or 
the genus. was described :ts h:tving Uudgt•rti·like conidiophores with sterile. hooked apices. 
The genus is probably an earlier synonym or Undgc•ru . but since 8onorden's (1851) material 
is lost . this c<~ nnot be asccnaincd . Some living CBS·strains of Uncigt•ru·likc fungi. afler a 
rew transrcrs rapidly lost their differentiated eonidiophores and bcc:lme similar to C)'lill· 
clrucurpu11 Wollcnw. A genus with scattered. nask ·shapcd conidiogcnous cells on the natural 
subsuate ts Ps(•udumirrotludtium Sutton. or which all the species described to date differ 
rrom Cylimlruphura fagi \'ar. cam/ida by ha ving only tWO·(:clled conidia and more pro· 
nounced eollarcues. Some species or 1/urptMporium with C)•lindrical conidia, e.g. H . sicyodt's 

• Drt:chsl .. arc also close. All these taxa need more thorough study in order to ·rully clear the 
generic limits. Pending such a study. Ht~rpusporium Lohde is here taken as being restricted 
to ncmatophagous species. Uucig~·ru to spt-cics, on the n:.iluml subst rate having differen­
tiated conidiophores, and PseutlomicrOtlochium to species wi th onl y scattered conidiogenous 
cells. Ure$\idola 's ta:\OU should then be referred to as P~omicrodoc:hium eandidum (Brcs.) 
de Hoog, cumh. 110". (basionym: Cylimlruphora fugi Oudcm. var. cane/ida Bres. in Ann is 
mycol . 13: 106. 1915). 

ca n did u m. - Tridtothrdum mntlitlum Bon. (as 'Link'). 1-landb. allgcm. Mykol. 99. 185 1 
(non Triclwthec:ium cundidum Wallr., Fl. cryptog. Germ. 2: 285. 1833). 

Uonorden (/85/) list~ the numc us 'Tridwtlll:cicmJ c·mulidcmt Link', although link (1824) 
dtd not include this binomial in his account of the genus. Gums & Hoozcmans (197()) sup· 
posed the name to be based on Sporotrichum candidcmt Link , the 'type or which (B) is un· 
identifiable. In the diagnosis of the latter species the conidia were described as being glo· 
bo~ . .,.,hereas Bonorden (J8J/) depicted a species with cle-.1rly cylindrical conidia . 
Ronordcn's material is now lost. Referring to his figure 167. Gams & Hoozcmans (1970) 
listed T. ctmditlum Bon. as a possible synonym of Cludobotryum clntdroides. The type ma­
terial or 7: canditlum Wallr. is probably lost. A secondary collt.oction on lca\'es and branch­
lets of 1/cdera spec. (PAD). described by P. A. Saccardo in Syll. Fung. 4: 179 and F. ita!. 
fig. 955, contains an abunda ntl y sporulating, pale ycllowish·whi tc Rumularit1-likc species 
mixed with small patches of a Triclunlwdwu species. The Iauer has conidia about 19- 27 
x 10- 121'm and is consequen tly identical to the later described T . lutC'/1111 Petch. which was 
fully n.-dcscribcd by Rifai & Cooke ( 1966). 
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cap i 1 a t u m.- C/mlolxnryum C'opituwm Raybaud in C. r. Soc. Bioi. 84: 798. 192 1. 
No o rigina l material is preservt.-d at PC or MARS. T he fu ngus wus dcS~.: ribed as having 

pa le pigmented, erect conid iophorcs with who rls of nask-sha pcd conid iogcnous cells O\'Cr 
their en tire length. each cell producing an apical cluster of small. globose. hyaline conidia 
on den ticles. This combi nation of characters is only found in the genus Costamim•/Ja Matr. 
No men tion was made. however. of any curved conidiogenous cells: the species is therefore 
regarded as doubtful. 

c I a v a r i a r u m. - Dip/odadium penicillioides Sacc. var. clttmriarum Pat., Cat. rais. PI 
cell. Tuncsia 130. 1897. 

1 o aut hentic materia l is preserved at PC. The reddish colonies a nd the fusiform. con· 
strictcd. two-celled. rather large conidia mentioned in the diagnosis. may point to CyUndr()o 

carpon or 3 similnr genus. 

eo r d a e. - Verticitlium rylhulro.,·porum Corda . lc. fung. 1: 20. 1837. - Cylittdrophoro 
\'t•rt icil/ora Bon .. Ha ndb. al\gem. Mykol. 92. 185 1 (name change). - Arrocylindrium cordot 

Sacc. in Syll. Fu ng. 4: 161. 1886 (name change). 
Probably no a uthen tic material hus been preserved . Corda's (1837) figure 275 shows a 

Verticillium species close to V. fimgicoltt (Preuss) Hasscbr. When changing the name, Bonor· 
den (1851) men lioned · ver~icillium q lindrophorwn Cord:t ' as a synonym of his Cylitr· 
drophora W!rtidllatu. referring to Corda 's V. cylimlro,rporum. 

c u r ' ' 3 t u m. - See C/udobotqum C'llfl'iltwn. 

cy li n dr o p h orum. cylindr ospo rum.- See this list under rorr/a,•. under ru· 

c y I i n d r o s p o r u m. - Diplodmlium C}'limJrosfXJfltm Ellis & Everh . in Bul l. To rrey bol. 
Club 27: 58. 1900. 

No type material was avai lable at NY, T he fungus grew on dead \ea\'es and was de· 
scribed as forming hya line bundles of conid iophorcs. brunched in the apica l region. "''ilh 
one-septate conidia 40-SO x 4-5 ,,m, Boed ij n & Reitsmo (1950) treated it as a synonym of 
C)·/imlrocladium Sl'Opnrium Morgan. 

d e n d r o ide s. - See Cladobntry um demlroides. 

d i d 'I m a . - Sec Pmulohansfordia didy ma. 

c I c g a n s. - ClmJobotryum e/t.>gu11s Arn. ill Bull. tri mcst. Soc. mycol. Fr. 68: 191 . 1952 
(wit hout l a tin diasnosis). 

o original ma tc:rial is known to be preserved . T he species was listed by de Hoog (1974) 

us synonymous with Culcurispurium arhusrulu l)reuss. 

c I c g a n s. - Diplncltulium elegans Bai n. & Sartory in Ann is myco l. II : 359. 19 13. 
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No materia l is preserved at PC. The clear drnwing in the original publica tion is suggestive 
of identity with Sibirim1 fimg icolu G . Arno ld. Gams & Hoozcmans (/970) listed it under 
Cladobotryum mycopltilum , which. however. has shorter and stouter conidiogcnous cells. 

c pit r 1 c hi a.- C)'limlruplwru cpitricltiu Ramsb. apud Gibbs, Contr. Phytogeogr. Arfak 
Mount 190. 191 7. 

No type material is preserved a t 8M . CMI o r K: no lite rature was available for s tudy. 

f ag 1. - Cylit~drophorafugi Oudem. in Ned . Kruidk . Archf. Scr. 3. 4: 900. 1903. 
The type material (L) on ly consists of a drawing. T he fu ngus was described as being 

sporodochial. v.•ith dark basal hyphae and hya line. cylindrical conidia , in part arising from 
the tips of thread · like hyphae: it is of doubtfu! identity. 

r I(,." i. - Sec IJemicllluria jicl. 

f usn r is p o r u m. - Mucrosporium fiiSfirisporum Pcyronel . Gcrmi a tmosfcr. Fu nghi con 
Micclio 26. 1912. 

No au thent ic mate rial is known to be preserved . T he species was desc ribed as being 
purely white. with ascending to erect. vertiei llatcly branched conidiopho rcs and fusarioid 
conidia arising from small heads. Thi s description reminds one of 1-/e/mimhophora 
splmt•rocepha/a. 

g c I a t i n o s u m. - Cludobotryum (?) gefatinoJum Fuckel in Ja hrb. nassau . Ver. Na tu rk . 
23-24' 360. I S70. 

The binomial was lirs1 published as a nomen provisorium. bu t later included without the 
qu(,.'stion-mark by Fuckcl (187 /). Four au then tic colkctions (F. rh. 227 at K. L. N Y, and S) 
v.·crc cxamint.xl . All contained putrid Populi's wood o n which old Cytosporn-like fruitbodics 
were fou nd . In most samples remains of minu te. pale p in kish-brown acervuli, mo n.: o r less 
iitting the diagnosis. were also present . The conidia of the latter fungus were one<elled. 
hya line o r nearly hyaline . fine ly wurted . ellipsoidal. 17- 24 x 8- 12.5 11m. with inconspicuous 
basa l sca rs, and were reported to be sympodially produced (Fuckel. 1870). A Cryptoclille· 
like spt."Cies was possibly concerned , bu t the conidiogcnous cells were too poorly preserved 
to allow proper identilica tion. The species was reponed to be associated wi th the disco­
mycetc Nipll!ra (?) microt'arpn Fuckel ( = Mo/Usia microcarpa (Fuckel) Sncc.J, Two authentic 
collt'Ctio ns (F. rh. 238 1 at LandS) contained sterile apothecia o f a similar s tructure to the 
above.dcscribcd Cltulobotrymll geiMittOStlm. 

g r c gar i 11 m. - Dipfoclatlium grcgaritlm Orcs. in Annis mycol. 1: 127. 1903. 
The type specimen (S) consists of some small pieces o f Pimt.f sylw•stris bark with nu­

merous discrete. pcnici llatc conid iophores. which ca n be described as follows. Conidio· 
phores mononcma tous. erect. up to 800 Jlnl high, stipe uniform thro ugho ut . hyaline. with 
walls up to 2 I'm thick, densely covered with globose o r confluent warts 1- 3 Jlnl in diam. 
stipcs 10- 12 septa te. constricted at the cross.wa lls which are sligh tly thinner tha n the ou ter 
walls: cells 40-70 x 28- 38 I'm; Stipes branched at the npcx with 2- 3 primary metulac; each 
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Fig. 21. Cylimlrudlldittm Kr<'Kttrium. herb. Son the natural substrate:. 

mctulus bearing 2- 3 secondary mctu lu c: branching becomi ng more pro fuse in the apical 
region or the fertile head; 5- 6 series or metu lac in a ll: metulae o r first to fou rth o rder 
co heren t. slightly rough-walled. fi rm: metulue of higher o rder splayi ng out , smooth- and 
thin-walled: ultimau= metulac each bearing 1-4 conidiogcnous cells. Oi\'ergent pa rt or co­
nidial uppu ra tu s about 120 11m wide and 70 Jlln high. covered by a hyaline mass or conid ta. 
Conid iogcnous cells cylindrical. 20-25 11m long, 2.2- 3.0 Jl lll wide just above the base. slight­
ly tapering towards the tip, with an apical phia lidic: channel , 1.8 11m wide. Conidia hy­
a line. smooth- a nd thin-wa lled . one- o r two-celled . straight o r slightly curved. cylindrical to 
cucumber-shaped. 12- 23 x4-5itm. with a truncate, slightly prominent . basal sca r (Fig. 21). 

Mononematous. hya line, rough-wa lled stipes bearing a head of ph ialides arc known in 
Gloio~-plmera HOhn. However. the only species accepted in this genus. G. globuligNu HOhn. 
(Wa ng, 197/), has a unique structure. the Stipe being unbru ncht:d with numerous metulae 
;and phi:llidcs in the apica l region . The bra nching pattern or Diplochuli11m grt'gurium. on the 
contrary, is simi lar to that o r LRptu;:rupltium Lagcrbcrg & Mclin and Phialot·i!plwlu Ken· 
d rick. but colourless. rough-walled stipes a re not known in either or these genera. Cylimlro­
c/(ldillm Morga n has hya line conidiophore stalk s beuring pc.=nicillutely urru ngcd phialidcs m 
their uppcnnost parts. Branching is usually much looser than in the present species. the 
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conidiophores terminating in a sterile: tip; in most Spt."Cies the conid ia are stric tly cylind rical. 
Some Spi."Cies with compara tively sho rt conidia. e.g. C. JNirl'tmt Anderson. have a br:tnching 
pattern simila r to /'hiuloceplwla a nd may lack sterile lips (Ma tsushima. 1971). Cylindro­
d tuliwll pcnn•itllltJm Batista & ul. often has rough-walled conidiophore sta lks. Consequen tly 
the spt:cies at hand should be rcfcrr1.-d to as Cylindrocladium gregarium (Bres.) de Hoog. 
romb. 1101', (basionym: Diplocladium grcgarium Bres. in Annis myeol. 1: 127. 1903). 

g u t I u I i f o r m i s. - Si.."C Sporothri:..: gmwlifurmis. 

h c t c roc I ad urn. - Vt·rticillium hNnodmlw11 Pcnz. in Michelin 2: 462 . 1882: F. ita\. t . 
1193. 18M2 (non Vl'rtid J/ium llt' tf!rot.:ladum Pcnz. sensu Fa wcett , Fungi paras. Aleyrodcs citri 
23. 1908. - Vu tid llium cimtumometml !,etch in Trans. Br. mycol. Soc. 16: 233. 1931 (non 
Vt'rticillium ht' tt•rodmlum Penz. sensu Fron ;, Bull. trimcst. Soc. mycol. Fr. 27: 4 6. 19 11 ). 
- C/uclobotryum Jwwrodadum (Pcnz.) !)etch i11 T rans. Br. mycol. Soc. 16: 233. 1931. 

No type ma terial is known to be preserved. The spc.:cics was described and dcpictt.-d as 
ha ving hya line. ascendi ng conid iophorcs wi th whorls of conidiogenous ce ll s, the latte r bear­
ulg apica l heads of conidia on denticlcs. Possibly a meagre Ct~ lcuristwrituu species was con­
cerned . as was suspected by Gu ms (1 971): see a lso th is list under O\'Olisporum. The fungus 
described by Fawce tt (1908) as V. lu>tl!rtJdodum had profusely branched conidiophorcs and 
lacked conidi um-bea ring denticlcs: consequently it should be retai ned in Vert icillium . Fra n's 
( / 9/ /) speci men was probably V. Jectmii (Zimm.) ViCgas. 

h o f f m a n n i i. - C)·limimplwru lwff munnii Daszcwska in Bull. Soc. Bot. GenCvc. Ser. 2. 
4: 286. 19 12. 

The type strain C BS 11 0.13 only comaincd fi 1sttrium o:qsporum Schl. and was disca rded 
from the C BS co llec tion in 1965 as a supposed con tamination. The original descri ption and 
ligurc of C. JwjJmmmii. however. arc those of a poorly developed microconidia! sta te of a 
F11st1rium species close to F. oxyspur11m. In the C BS records the typical purplish agar pig­
ment of this species was mentioned immed ia tely alter receipt of the strain in 1913. 

h y d r a n g a c. - Diplodmlium ltytimngm! Togashi & Onuma in Bull . Mo rioka imp. Col\. 
For. Agric. 17: 5 1. 1934. 

No type specimen was a vai lable fo r study. The o rigin al drawing showed pale brown. 
branched conid iophorcs very simila r to those of Han4onJia pulvinofll. but the conidia were 
described us being cylind rical a nd two <cllcd . There is no 1/unifordia-!ike Spt."Cics known 
with such conid ia . Possibly a mixture of fungi was described . 

i r r c g u I a r i s. - S1.-e PscudohansfQrdia irrcgu/aris. 

I a c t a r i i. - Sec CJudobotrywn ,.,,rtidllatum . 

I c pI o s p o r u m. - Sec 1/t>lmim hophoro ,fphoeroccphaia. 

I c p t o s p o r u m . - ,,.,/um J!!JWrium /eptoSJWrtlm Pcy roncl. Gcrmi a tmosfe r. Funghi con 
Micelio 26. 19 13. 
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No origina l materia l was available for study: the desc ription points to a Cylimlroctlrpon-like 
species. 

I i m o n i f o rm i s. - Sec Denrintlaria limuniformi's. 

I i n d a v i a n a. - Cylimlrophora lindm·itma Jaap ill Vcrh . Ho t. Vcr. l)rov. Bra nden b. 58: 
37. 1916. 

No type material is preserved at n , RP. E. F. 1-IBG . L, o r PC; the species is doubtful. 

macr o S p o r a. - Sec Clmlobotryum dtmdroides. 

m a j or. m aj u s.- Diplodadiwu nwjus Bon .. Handb. allgcm. Mykol. 98. 1851 (as ·mu­
jor") . 

The type material is probably lost. The greater part of Bonordc n's (1851) ligurc 168 
clear!)' points to CltuloJx nryum myc·ophihun, but in addition to Cladobotryum conidiophores 
loose. da rk. four-celled conidia were depicted und described itS being blackish. Since 1he 
conidia o f C. mycophilum nrc hyn li ne and more one· 10 1wo-ecllcd (ra rely up to four.ccllcd: 
Matsushima . / 975). D. majus was probably based on a mixture of fungi. It should con· 
scqucntly be reji."CICd as a nomen confusum. Saccardo's (1886) description under this name 
was based on another specimen (PAD). which was ind istinguishable from C. mycophilum. 

m c I i o I a c. - See Pseudolum:ifordia mt'liolae. 

m c I I c u m. - Sec Cladolxurywn •·arium. 

m i n o r. m i nu s.- Diplocladittm mim1s Bon .. Handb. allgcm. Mykol. 98. 185 1 (as 'm i· 
nor'). 

No type material is known to be preserved . Bonorden's (1851) figure 119 poi nts to S)'­

nonymy with Cladoborryum Wlrittm o r C. mycophilum. Though no conidial d imensions were 
given . the epithcl 'minus · makes the fir st supposit ion the most likely (compare this lisl under 
maj u.f). Saccn rdo 's (1886) specimen (PAD: F. ita l. fi g. 711 } could be reidentified as C. t·a­
rium. 

m o d c s t a. - Sec Demimlaritr modesto. 

m u I I i s c p t a t u m. - See C/(ldobotryum mulrisepllllllm. 

m y co p h i I a. m y co p h i I u m. - See Pst•mlulum:iforditl mycophila. Clmlobotryum my· 
cophilum. 

ov a I i s p o rum. - Cladobotryum omli.~pomm Pctch i ll Trans. Br. mycol. Soc. 16: 233. 
1932. 

The type specimen Pt•tc!t R·69 and a Si.-condary collection Petrh R·558 on insect re mains 
arc preserved a1 K: they can be described as fo llows. Mycelium effuse. nat. loose. ove rgrow· 
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~ 
r 1g. 22. Ct~lransporlum (11'(1//spowm, herb. K on the: naturol substnttc. - a. P;•uh R-69. - b. Pl! lrh R· 
558. 

ing remain s of small i n~'CtS at the abaxia l surface of lcav1.-s. purely white. Conid io phorcs 
ascendin g to erect. hyaline. fragile . thin-walled. usually 200-300 Jlnl long. of equal wid th 
throughout ( 1.6-2.2 Jim). septate every 10-20 Jim , in the upper part bea ring 3- 6 who rl s o f 
1- 5 conid iogenous cells: the latter being subulate. 5-12 Jim lo ng; the widest part 1.4- 1.8 just 
above the base. t:tpcring to wurds the tip to abo ut 0.8 pm; apically provid<.:d wit h a n un swo llen 
or s lightly swollen cluster o f pimple- to spine-sha ped denticles up to 1.2 11m lo ng, less than 
0.3 Jlffi wide. Conidia o nc<ell r..-d . hyaline. smooth· and thin-walled, ovoida l. navicular o r 
fusiform. 5 x 1.2- 1.8 Jim , with a n acuminate base and ro unded apex (Fig. 22). 

In both collections the fungus was associated with other hyphomyeetes: consequently its 
cntomogcno us nature is questionable. The spt.'Cics was described as new by Petch (1932). 
since he was unsure about the identity o f the pro bably similar Spt.'Cics. VertiC'illium hetero· 
d adum . Petch 's material represents a typical Calcari'sporium species: hence the name Cakari­
sporium m·alisporum (Petch) de Hoog, t.:omb. //(} \'. (basio nym: CladtJhotryum owllisporum 
Pctch in Trans. Br. mycol. Soc. 16: 233. 1932) is proposed for its accommodation. It differs 
fro m the closely related C. arbusc11la by bei ng considerably smaller and by havi ng less mar­
kedly differentiated conidiopho rcs. Sporothrix Jetiphila {Deighto n & Pirozynski) de Hoog 
has about the same conidia l dimen sions. but has scattered, linear, conidiogcnous cells. 

p :1 r \' i s p or u m. - See Engy{)(/mrtimll pan•isporum. 

pen i c i II i o i d e s. - See Cladobotryum \"Orirlm. 

pre u s s i i. - Sec this list under •miseptalllm, 

p u I c h c II a. - Sec PJcudolumJfordr'a pulclrella. 

r e c 1 ide n t a t a . - See Spor01hrix ret:tidemala, 
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r c n n y i.- Sec C/adob01rywn \'arium. 

rose u m. - Alytosporium roseum Ehren b., Sylv. mycol. lxrol. I I. 1818; ex Steud .. No­
mend . bol. 55. 1824 ( non Sporotrichum roseum (Rcbent.) Pcrs .. Mycol. cur. 1: 81. 1822: 
non Spormrid mm roseum Link ;, Mag. Gcs. naturf. Fr. Bcrl. 3: 35. 1816: non Sporotriclmm 
mertlnriwn Link var. roseum link , linn . Spec. plant., Ed . 4, 6: 13. 1824: no n Chrysosporium 

tmmlariwn ( l ink) Co rmichacl var. rost•tml W. Gams & Oomsch ill Nova Hcdwigia 18: 6. 
1968j. - Sporutridwm cylimlruvxmml Link . Linn . Spc.oc . pl:mt., Ed . 4. 6: 14. 1824 (nu mc 
change).- Acrocyli11drium ro.~i'llm (Ehrcnb.) Bon .. Ha ndb. allgcm. Mykol. 98. 1851. 

No origi nal materia l has been preserved. Saccardo (UJ86) listed the sp<.x:ics o n page 161 as 
being related to C/aduspori11m \'arium, but on page 719 both A. ruseum and S. cylimlro­

sporum were treated us synonymous wi th Fusarium lot~gmu (Wallr.) Sace. Fries (1831} a nd 
Gums & Hoozemans (1970) listed il as a possible synonym or C. m rium. 

The iden tit y or the va rious taxa dcsc ribt.-d as Sporotrichum rosewn is doubtrul. since ror 
not one or these has aut hen tic material been preserved . The taxonomic posi tion or Cllr}'Su­
sporium mertlarium var. ruseum will be disc ussed elsewhere. 

s c h I e c h t c n d a I i a n u m. - Sec Cladobotrrwn t/(•lldruide:l. 

scI e r ot i a I i s. - See Sporothri.\· sclerotia/is. 

s ph a c roe e p h a I u m. - &--c 1/c/mimhophora .\phacroccplwla. 

s t c r c i co I a . - Sec Pse~~tlulum.ifordiu stereicolu. 

I en c I I u m.- Dactylimn U'tlt'Jium Fr .. Syst. mycol. 3: 413 . 1832. - MuauJ'p<Jrium Wild· 
lum (Fr.) Sacc. in Syll. Fung. 4: 19 1. 1886. 

No ;~uthcm ic material is prescrvt:d at UPS. J udgi ng rrom the o rigina l descriptio n. 
possibly C/tulob(Jirptm th-ndroidcs was concerned . 

I c n c r a. - C}•/ill(/rophora rencra Bo n .. Ha ndb. allgcm. Mykol. 92. 185 1. 
The type material is pro bably lost. Judgi ng rro m the o rigina l description and figure. an 

Acrt'monium spec ie~ close 10 A. srricwm W. Gums might ha,·e been concerned. 

t c n e r a . - Sec Helmintlmphoru splweroceplw/a. 

1 c n u c.- Diplodmli11m temu• Rostr. in Da ns!.: bot. Ark . 2: 43. 19 16. 
No authentic material is prcscn•cd al C. Judging rro m the origina l a rticle. which shows a 

vcrticillately br<~nched ru ngus with two-celled, rusifo rm conidia measuring 8- 11 x 2.5 Jim, 

possibly a Verticilliw n species close 10 V. fah·atwll (Pete h) W. Gams was concerned . 

I en u i s . - Sec Pst•udohansfordia tl!llltis. 

t c rn a I u m. - See C!mlobmryum demlroides. 
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1 c r na 1 u m. - C/(1(/otrirhum tt'rllflllm l Bon .. Ha ndb. a llgcm. Myk.ol. 7~ . U!S I. - Ditly~ 

mol'/tJ(/ium tmwrum (Bon.) Sacc. in Syll. f ung. 4: 187. 1886. 
The 1ypc materia l is proba bly lost. Rrferring 10 lhc originai diagnosis and illustration, 

Gams & Hoo?.cmans ( / 970) suspected S)'nonym y with Cltulobotr)'ltm l'arium. Isolates de· 
scn bcd by Tubaki (1955) and Nicot & Pargucy (196J) as D. tttn w t w ll were a lso rcidcnl ilicd 
a~ C. mrium. 

1 e rr i g e n u m.- Sec C/(1(/obutr)'um tkmlruid~:l·. 

I e r I i a.- Sec Dl'm intlmia tertia. 

th c o br o mac:.- Fu.(arium thNihrnmne Lutz i ll Bull. Soc. bol . Fr. 53: 50. 1907 (' 1906') 
I non Fustu iwn theobromat• Appel & St runk in Zcnlbl. Dakt. llarasit Kdc. Abt. 2. II : 635. 
1903). Diplocllulium tlwobromm• (Lutz) Sacc. & Tro tt . in Syll. Fung. 22: 1309. 1913. 

The species was listed by Booth (197/) us a ~ynonym of F. dc•n•mc·t•Jiulur" Brick. It out· 
dates the Iauer by a yea r, but wus invalidly published as a later homonym of F. llu:obromae 
Appel & Strunk . which is F. so/ani (Mart.) Sacc. acco rd ing to Booth ( 1971). 

1 h u c m c n i i. - Cludobotryum tlmemt•llii Sa'-"<'- ill Michelia 1: 272. 187S: F. ita\. fig. 709. 
I KK I. 

The type SJX."Cimcn (f'AD) was rddent ificd by Gu ms & Hoozemans (1970) as Allu!liu. 

u n 1 s c p t a t um. - MllaO~'fiOrittm tmist'p lll tllm Preuss itl Linnac:1 25: 728. 1852. - Di­

pfodmlium prt'll-~sU Saec. in Syll. Fung. 4: 177. 1886 (name change). 
The sca nty type ma teria l { 8 ) contained a fungus with main ly two-celled conidia. probably 

ident ical to Cfadobotr_mm wui11m. 

\' a r a n a s i c n s i s. - Sec Pseutlolwmf nrdill l'aranasit•usi.s. 

' ' a r i o s pe r m u m. v a r i u m.- St-c Clmlohotr)'llm l'llr i11m. 

v c n c z u c l c n s i s. - St.'C l'st·uilfJhrm.ifordia \'l!lll!: II('/I!IISi.~. 

\' c r I i c i II a I u m. - Sec Cladulmtrywu di11Uiroidt-s. C. \'t.'rtiriftumm and sec this list under 
c'•Jrdac·. 

,. i r ga t a. - C;·Jindropfwra l'irgmo Bon. in ·Bo t. Zeit. 62: 202. l. VIII . Fig. 5'. 
The type sp<..-cirncn is proha bly lost. No descript ion could be found with the abo\'c ref. 

erence from Saccnrdo (1886); possibly it contai n:-; a misprint . Snccurdo (1886) dcsc ntx.-d a 
CJmlnhmry11m·likc fungus occurri ng on G/o,•o:~;porillm f rm·tig(•tmm Dcrk . ( =stat. con. GIOII /l'• 
rl'lfa cit~g /1/tlltl (Stoncm.) Spauld . & v. Schrcnck: v. An: , 1970). 

\' i '7 c i. - Sec Sporothrix ,-;;,•i. 
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SIDEROPH ILOUS GRANULES IN THE BASIDIA OF HYMENOMYCETES 

Instil/It de Botanique Systh1101iqr1e tic r Unilw~·illi tie Lausmml'. Suissr• 

Sidcrophilous gro~nulc:s of postmci01ic basidim an~ protein fillrd vaic h~s derh'Cd 
from tM: cndo pl:u:mic reticulum capable of binding rdrUi\'C: larg~ amounts of me· 
tal ions thus sta nding out with high opacity in the electron nticrosco~ ~and be· 
coming stainable with acctocarmin~ or hemOIOX}'Iin for light microscopy. They 
ronge from \'et}' small. submicroscopic, ~mglc und mr~ parttcles to casil)' ob· 
scn•<~ble gmnulcs almost filling the basidium. The number and si1~ of the gra­
nules can be used to descnbc fi\'c types of gronuhil ion. the cr)•pto, micro, oligo. 
macro. and gigas type. The ntaerotype is tllltonomic::~ lly imporlant for the 
lyophyllcac. and it seems that 1hc micro t)'pc has uu;onornie signif~Cnnee in the 

Rhodophyllac~ae (EntolomataCC'o~t') a nd the Rus.sub crnc:. 

llislo ricall y. the sidcrophilous granules are a key ch:uacu:r of the genera Lyuphyllum (in· 
eluding Tephrocybe) and Culocybc•. Here they a rc easily observed wi th the li ght microscope. 
But invcstigution with the electron microscope indica ted that sidcrophilous gra nules :m: 
more widely distributed in Hymcnomycetes. but frequentl y arc too sma ll to be rcadil )' iden· 
tificd wilh the light microscope. 

ltGIIT ~IICROSCOI'Y 

When heated with iron·ncctoca rm inc the mature OO sidi:a of severa l agarics belonging to 
diO'ercnt genera arc st'Cn to contain many small . intensely stained granules. This is the 
'granulation carminophile' of KUhner (1938), described from SJX.'Cics of the genera Lyuphyl· 

fum and 0Jioqbt.·. These grunulcs contain basic protei ns capable of binding h1rge amounts 
of mcml ions. such as iron , coba lt . osmium. copper. lead. hafnium. thorium. uranium. a nd 
others. The ca rmine only acts as an indicator for the presence of these metals. givi ng dark 
purple: to blackish complexes when healed in acid solulions. It may be replaced by other 
rdev:uors. such as sodium sulphide or hematoxylin . Based on the fact that it is the metal 
rather than the carmine that is respo nsible for the posilivc stai ning reaction the term ·sider. 
ophilous' has tx.-en proposed to replace ·carminophi lous' (CICmcn~on. 1967. 1969). 

To intcnsiry the staining a nd to obtain clean prcpar:tt ions exempt of p recipitations ClCm· 
c-n-;on (J968tJ) in troduced n mel hod which separates the applica tion of metal io ns fro m the 
staining with acctocarmine. The folowing is u simplifi\.-d method avo iding the radioacli\'C 
and dangerous thorium nitrate a nd the no t a lwa ys avui lable zirconyl chloride. These two 
metals enhance somewhat the linal staining. bu t ror rout ine obscn 11tions they arc not 
necessa ry. It should be no ted that this method gh•t:s good nuc\c:~r s1a ining well suited for 

SJ 
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phase microscopy. Other sidcrophilous structures. such as some spore walls (e.g. in Rhotl­
ophyl/"5, Lynphyf/11m) :m: equally well stained . 

(I) A small fragment of :1 gill of living material o r of a herbarium speci men is immersed in :a 
few drops of the following fix ing and mordn nting sol ution: 

Ferric ch loride. 100/o sol. in acetic :Jcid 50"/o 
Copper acetate. 100/o sol. in :1cetic acid 500/o 
llienc :Jcid. saturated sol. in dist. water . 
Formaldehyde. s.t turatcd sol. in dist. water 

Lead aceta te. l% sol. in acetic acid 500/o 

5ml 
Sml 

. 5 ml 
lml 

. I ml 

The lead acetate solu tion is added last , drop by drop while stirring constantly. The final 
solutio n is stable fo r years. 

FiA for a few minutes. 

(2) l)ick up the frngmcnt. blot ofT the excess or the fixing a nd mordanting solution and 
transfer directly into acctoca rmine. Add one or two small pieces of broken porcelain or 
brick to avoid explosive boiling. and heat gently 0\'Cr a small name. Keep boiling for I o r 2 
mmutcs. The solutio n should turn dark from the metal-carmine complexes fo rmed . 

Small Pyrex beakers with :t capacity or I ml a rc ideally suited for this step. but ot her 

small recipients may or course be u~--d as well. 
Commercia l ncetocarmine solu tions freq uen1l y do not work well because or low carmine 

content. Jlrcparc you r own solutions by boi ling under rcflu :w.: a few grnms or carmine (e.g. 
Merck 2233) with 200 - 300 ml of 50% acetic acid fo r 2- 3 hours. Filter next day. 

tJ) After boiling. the entirecontcnl of the sma ll beaker is poured onto a paper towel. The 
fungus fntgmcnt is picked up wi th a needle a nd transferred into a solution or chlo ral hy­

drate prepared from 70 g chloral h)'drate and 30 ml or distilled water. Here the fragment is 
rinsed and mfihr.ttcd for a few minu tes. 

,\ \'Old chlo ral h)•drate solutions older than a few months. They will destai n the gra nules 

and nuclei very rapidly. 

(4) Mount in chloral hyd rate solu tion between slide and coverglass. squash. and observe 
with high reso lution optics. For permanents mounts usc Hoyer's medium. Here the slain is 
duro~bk fo r many years (in my collection preparations more than 10 yea rs old did not fade 
appri..-ciably). but do no t expose them to frost. 

For the preparation of Hoyer's med ium see C unningham {1972). 

Fii;). 1- 3. Types or stdcrophilous,grnnulation tn matunng bas1dia, x SO.OOO.- I. Macro type. lf j fi'fO· 

1tlmril ly l'OJX' I'tloult•s. - 2. Gtg:•s tyJ)I: :tt the \'Ct)' beginning of its growth. the g.runules sti ll being 
tm.:gulnr m shape. They will grov. up to l - 3 11m und form hollow spherrs. To the right of t h~· three 
)OUni; gmnulcs there is a mature granule in \"cry tangential .settion (arrov.·).- 3. Micro type. Llll'Wrtus 
grutw. Some granules ind icated b)' nrrows. 
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ELECTII.ON MICII.OSOOI 'Y 

In ultra thi n sections sidcrophilo us granules can easil y be identifi ed . They arc dense fibri llar 
bodies. mostly circular to cllipcic. rarely irregular in outline. surro unded by a unit mem. 
bra ne. and of high clcciron o paci ty a ncr swining wi th uranyl acetate and lead citrate. They 
a re formed by the endoplasmic reticulum in co nnectio n with the nuclea r cycle. The ftrst 
gran ules can be seen at the time o f ka ryogam)'· Thei r number and size incrl!asc during the 
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npenmg process o f the basidium. The nature a nd significance or this correlation a re still 
unknown (CICmem;on, J968b). 

Vesicles derived from the endoplasmic reticulum (cu lled ERV) occur in every agaric so rar 
st ud ied (over 200 species) and seem to be a common featu re or the meiotic and post meio tic 
basidium. Sidcrophi lous gra nules d iffer fro m common ERV in their abilit y to accu mulate 
greater am ounts o f metal ions, thu s standing out with high electron density and with their 
light microscopic stainabilit y discussed above. Sidcrophilous gra nules arc a special kind o r 
ERV. 

TYPI:S OF SI.OEROPHILOUS G RA NULES 

Using the ligh1 a nd elect ron microscope severa l types of siderophilous gr.1nules may be 
dcscnbcd. depending on the s ize. abunda nce, and d istribution in the basidium. II is evident 
from the observed materia l and from Table I that the types do no t represent isolated clas­
ses. They intergrade to some exte nt . but still proved usefull in my la boratory. 

{t\ ) TH E MACRO n' I 'F. 

Th1s IS the cla ssica l sidcrophilous granulation fo und in Lyophytlum. Culuqbe. :1nd Aslero­
phum. Mature basid ia contain very numerous, heavily stained, mostly ro und granules 0.2-
0.6 I'm in size. rarely reachin g 1.5 11m. The gra nules a;c more o r less uniformly distri bu ted 
in the basidium. bu t mostly leavi ng a zone of lower density j ust above the middle o r the cel l. 
Beca use or the high number, sir.c. and good s tainability they arc easily seen a nd identified 
with the light microscope. 

This type of granula tion occurs outside the Lyophylleac in three closely related species of 
Rholloc-ybe. actually classified in the Rhodophyllaceac. This lead CICmcm,:on {1968c) to 
transfer two of them into Lyophyllum (Tricho loma taceae). a proposition that has not been 
accepted by Singer ( / 975). Since sidcrophilous granules commonly occur in Rhodophyl­
laccac. I see no o bjection in placing the species in question in the genus Rhotlocybe. These 
are Rlwclucybt• subure11s and R. /eucopux illoides. The third species, my collection 77!71 could 
not be identified yet and represents perhaps a new species close to Rhodocybc t1lutac:cu Sin­
ger. 

There is some varia tion in the final size and fo rm of the s idero philous gra nules. In most 
species they stay moderately small and rou nd o r even spherical. but in Lyophyllum section 
Difformia they grow bigger a nd lxcome elongate-diffo rm in age. It is quite possible that thi s 
bcha,·iour is taxono mica lly significa nt. 

(8 ) THE OLIGO TY I'E 

It is well known tha t in basidia of Lyophy /lcm1 ulmari11m there ma y be no ne o r only very fe w 
sidcrophilous granules, a siwa tion that is frequent in an unrelated spt:cic.s. L. co1matum. If 
well developed granules are present. they are no t very numerous and arc s itua ted in the 
lower pa rt o f the basidium. The granules a rc of the same size and form as in the macro 
type, but they develop later and rather unwillingly. 
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There is considerable hesitation aboUI the generic d isti nctio n of Lyuphyllwn ulmarium and 
H_111l'i: Jgus tessflltmu·. the lullcr mai nly diiTcring in the absence o f sidcrophilous granules. I 
am not at all convince<.! that • Pll!llrO/IIS ulnwriu.f ' is a Lyophyllum; ra ther wo uld I ad mit thot 
then: is a Hypsi:ygus type of sidcrophilous granulation . The other SJX'<:ics with the o ligo 
type. L. co11mllmt1. is no t a typica l member of Lyophy llwn. a nd perhaps should be removed . 
too. 

For the time being I rCfrain fro m proposing taxonomical changes waiting for cu lt ure 
Y.Ork to gi\'e better ltnSIA'crs. 

I C) Tm~ GIGAS TYI'F. 

In 1975 C!Cmcn,on reported sidcrophilous granules in the basidia and cystidia of American 
T.rlopilus fellt•wl. At first the few gmnulcs arc small a nd easily overlooked. but m the cys­
tid m :md in some basidia they grow \'Cry large a nd become striking features of the cell. 
Frc4ucn tly the very big grunules :• rc hollow. 

A very similar though not hollow granu lation occurs in the basidia of quite unrelated a 
fungu~. l .• bulmeria 1rucllysporu (Aph)•llophorales). Here they h:I \'C tx.-cn descritx.-d as cya­
noplnlous granules (e.g. Erik sson & Ry\M,trdcn. 1976). They arc more or less uniformly dis­
tribu ted in the bas1dium and measu re up to 2- 3 11m . It is not unfrcquent that the granules 
~orne somewhat diiTorm. eSJX."Cially in T}·lopi111s f e/I('IIS, a nd then obscure entire parts of 
the cell. 

{0) Tilt: MICHO T\'1'1 

It is a kno"''ll fact that many species of Rhotlophyl/,s (Emoloma) show distinct but small 
~iderophilous gr:snulcs 1n some of their \'Cry matu re basidia (e.g. Moser. 1978). It was there­
fore not \'ery surprising to find nice sidcrophilous gra nules in almost e\'ery m:uurc basidium 
o f that genus so far st udied . In com purison wit h the macro type the granules of the micro 
type :1rc r:s ther small, the typical size rJ. nging from 0.05 to 0.18 Jim. Rut it is not infrequent 
to see isolated gra nules reach ing a diameter of 0.3 or even 0.4 Jim. thus overlapping some­
what 10 size with the macro type. Therefore they arc sometimes easily seen with the light 
micro ope. but vc:ry frequent!)' they urc overlooked or go undetc:ctab\c:. 

l'he distri bution of the micro type sidcrophilous granules in the basid ium ma y he uniform 
in the cell. including the sterigmaw and even the young spo re. but frequently they take a 
predominantly pcriphcrul position. as in mnny species of the section (or subgenus) l:.i11okmw 
of Rlzudophyii11S. 

Sidcro philous granules of the un iformly d istributed micro type have a lso been detected in 
Rlwtloryhe ni11•/lina . 

Ftg), 4. S. Dtstnbul!on of miCrO I)~ Slderophtlow; gr.mulatton m mature basidia. - 4. Dim ibution 
m:unly pcriphcr.l), In the center there are small groups of small granules. The pcriphc:ml granules arc: 
JUSt vtstble 1n the light microscope. The two roctangular bodies just bdo~~o the: center :uc erista ls of 
urlln)l acetate u~ to stain the section. Rhodoph)'llus (Emoltmm) biro/or. x t2.SOO.- S. P..-1icro type: 
more or lm uniformly distribut~-d in the: basidium. RuHula atlu.ftu , x 25,000. 
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Fig. 6. M icro I}'J)C sidc:rophilous gr:~nul:nion Wllh peripheral a nd cc:ntml dis tribulion in the: baSidium or 
Mela11ole11CU ulbtlj1midu, x 15,000. Arrows indicate: some gr.~nulrs. T~ three big membrane bound 
bodu~s 111 ccnlcr a re postme•olic nucki. 

Figs. 7, 8. Micro t )'pc granul:lllon with uniform distribulion, x 50.000.- 7 RllmlophJ IIU5 mcanw. 
8. NII,UIIIa tardo11iu. 



CIJ-.MY.:-'('0:0:: Sitlrrophilou$ gro,mf~s in fJ(ljidio 9 1 
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It ca me as a big surprise 1hat e\'ery species of RuSS11la and LtlC'Uuius so far studied has 
plenty of unifo rml y d istributed sidcrophi lous granules o f the micro type in mature basidia. 
II seems that in some Sp4-"Cics 1hc ability to bind metal io ns is somewhat attenuated. gi\•ing 
less intense stain ing in the ligh1 microscope and less electron opaci ty in the electron micro­
scope. Thus some of the Russula type sidcrophilous granules may intergrade with common 
ERV. and then bt.."Comc tota ll y undelectable with the light microscope. In most species. 
howc\'CT. the ERV a rc quite 1ypical a nd strongly sta ined micro siderophilous granules. 

II may be mentioned here th:H in Mt'ltmoh•uca tllboflll\'id(J from Michigan , U.S.A. 1he 
mature basid ia contain numerous sidcrophilous granules of the micro type. arranged per· 
iphcrally. Unfortunately I do not have da ta on other species. but my resea rch continues an 
thi s direction. 

(f:.) Till! CR.VPTO TY PE. 

When the micro type of siderophilous granules lx:comcs spa rse:. so that there remain on ly :a 
few isolated. single granules in a basidium. then they are very hard to discover. Common 
ERV usua lly arc present in these basidia. differing striki ngly from the isola ted, dark and 
sma ll sidcrophilous grn nu les. So far. this type has been detected in two quite unrelated 
agarics. Rhotlorylx! pari/is a nd Agroq/xt praecox. both from Michigan , .S.A. The main 
difference between the micro type tmd the crypto type is the paucity and rare occurrence of 
the la llcr in the cell. 

Actually, since this type is easi ly O\'Crlcoked . it muy be more frequent th:m our experience 
suggests. 

General considerations 

It is a fact that vesicles derived from the endoplasmic reticulum and filled with fi bnllar 

masses arc fomtcd in C\'try meiotic a nd postmeiotic holobasid ium so far studied. In most 
Spl"Cics these ERV hli\"C no special aninity fo r meta l ions and therefore do no t exhibit en­
ha nced electron density after treatment with uranyl acetate and lead citra te, nor do the}' 
stai n wi th acetocarmine or hcmato~yl in . In some species. howc\'er. they do accumula te large 
:tmou nts o r metal ions and then they stand out wit h high contrast both in the ck-ctron 
microscope. a nd in the light microscope. These sidcrophi lous gr • .mulcs ra nge from V~f)' 

small to very large: (a ppro~. 0.0 S Jt m) and their frcttuency in a baidium goes from very 
low (a few gmnules per basidium) to very high (the basidium see ms "filled' with grJ nulcs). 

If only very few granules arc present they may go totally undetected with the light mt· 
croscopc if they stay very small (crypto type), but they may become vc:ry conspicuous if they 

grow ve ry la rge (gigns type). It is therefore not surprisin g to observe both types in the same 
ctt rpophore. ;~s in Tylopilus fe/leu.f , Here the erypto type is propably merely an early phase 

Figs. 9. tO. Micro type: sideroph1lous granula110n \\ 1l h uniform dis-ui bution, x 50.000. 9. Ru.uwla 
f mgllis.- tO. Rtl.I'.I'Uf/1 lldll.l"/tl . 



93 



•• P1!k SO O S I A - Voi. IO,Parll.l978 

of the gigas type. In ot her fungi. e.g. Agrocybe praecox. the gra nules never grow big enough 
to be seen. and the crypto type stays that way all the time. 

For taxonomica l mycology the easi ly observable macro type cerlainly is of significance. I 
think tha t the micro type is o f equa lly high importance for RhodophyJ/us (Emoloma) and for 
the Russulaceae. 

For the moment being, I do not believe that the crypto type, the gigas type and the oligo 
type have compara ble taxonomic weight . a lt hough here more observat ions could give valu· 
able help for taxonomists on the specific level. It is certainly worth whi le to con tinue th1s 
work . 

Colkocting d11h1 of 1~ fungi mentioned 

Lindmrria trachrspora (Bourd . & Galz.) Pilit, J. Kubitko. Sep1 . 2, 1976, Switzerland. Bullr FR, Bois de: 
Boulcyrcs ( LAU. Fungarium Clt'mc~on), 

TylopUusfdlus (Bull. ex Fr .) Karsl .. A . H. Smith & H. Climt'tlfOII, U.S.A .• Michigan. Aug. I, 1968 
(LAU. 6808 1 N). 

L)·opllyllum lellcophaeutwn (K arsl.) Kars1 .. II . Clhm.'II(On, Scplcmber 1962, S\l.ilzcr1and, Btlp BE. 
Grope Au . (LAU, Fungarium C!Cmc:n~on). 

L)·ophyllum fam•i Haller & Haller, H. ClimrllfOtl, September 1962. Switzerland, Bclp BE. G rofle All. 
(LAU. Fungarium Cltmc~on). 

Lyophyllw11 fumosum {Pers. ex Fr.) Kiihn . & Romagn .. H. Climen(0 /1, Aug. 21. 1973, Riel BE. Bo­
zingc:nberg (l.AU, 73/42). 

L)·ophy llwn omhrocophilum (Lasch) M. Lgc & Silvcrlscn, II. Climtn(OII, Nov, 25, 1967, U.S.A .• M1s· 
souri (LAU 671 125 A). 
Cofocy~ gumbu.w (Fr.) Donk. H. Clt!menron, May 6. 1973, Switzerland, Bremblcns VD (LAU. 

73/ 11 ). 
CoiOC)'bto ionid~s (Bull . ex Fr.) KUhner, //, Cltmeii(OII, ~p1cmber 1962, Switzerland. Help BE. Groflc 

Au . (LAU. Fungarium C lt:mcncon). 
Am•rophoru lycuperdoides (Bull.) Ditm . Clt S. F. Gray, U, Climenrun, July 7, 1968, U.S.A .. Michigan 

(LAU, Fungarium Cli:mc:n~on). 
Rhodophyllus prunuloid~s (Fr.) QuCI. II. Cli menron, Switzerland, lausanne, Bot. Gnrd .. May 18, 

197 1 (LAU . 710518). 
Rlruduphyllus lrirtipt'S (Schum. ex Fr.) Q uCI .. II. Clt;mi!II(OII, May 9, 1973, Switzc:rland. Lc Mont m 

Lausanne, Les Liai.ses (LAU 73/ IJ). 
Rhodophyllus incunu.f (Fr.) QuCl .. H. Cltmrn(On, Ju ly 12. 1967, U.S.A .. Michigan (LAU . Fungarium 

Cli:mcn~on) . 
Rlrodophyllus 1urci (Bres.) Romagn .. II. Woritkl. April 24, 1975, S"i 11.crland. lausanne (LAU. 75(21. 
Rlrodophyllus \'iridulus Herink .. H. Clhnenron. June 24, 1977. Switzerland. Le Mont sur Lausanne, 

Les Linises (LAU 77/43). 
Rlrodophyllus bkofor (Murr.), II. C/tm~rr(0/1, July 4, 1967, U.S.A .. Michigan (LAU. 670704 A). 
Rhodocybt• suburcn.f (ClCmcnc.) Sing. & CJ(mc~ .. II. CJ;menron, July 26, 1967, U.S.A .. M iehig;~n 

(LA U. 670726 0}. 
Rhoducyb<! l1'r1ropuxilluidt'S (Smit h & Bigelow) Sing .. II. CUmt·nron, July 24, 1967, U.S.A .. M ichigan 

(LAU. 670724 C). 
Rlrodoeyb.- spec. CICn1en~. 17{73. 1-: Marti. Aug. 18, 1977, France, Klingenthai-Rot hbach (LAU). 

Figs. II , 12. C rypto type sfderophilous granulalion. x 50.000.- I I. Agroqlw prol!rox. e indicates I 
com mon ERV.- 12. Rhadocylw ptlfr'liJ, - Arrow indicatc:s the isolated sidcrophilous granule. 
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Rlrmlocyb~ pari/is (Fr.) Sing.. H. Clhneii(On. July 19. 1967. U.S.A .• Michigan (lAU. 670719 B). 
RrrssrrlufragiliJ' (Pcrs. ex Fr.) Fr., II. Clhnrii(UII, July 21, 1967, U.S.A., Michigan (LA U, 670721 A). 
Rrrssulo adrl!ta Fr., II . Clemen(on. July 21. 1967, U.S.A., Michigan (LAU, 670721 B). + 
Rw srrlu surdonia Fr. em. Ro mag.n .. II. Cfimell(0/1, June 30. 1967. U.S.A., ~ichigan (LA U, 670630 

B). 
Loctorius manrla1us Pe<k. Jl, Cl~menron. July 30. 1967. U.S.A .. Michigan (LA U. 670730 A). 
l .. m:tarili..r grfseus Peck, 1/, C/l?mnrro11, Aug. 14, 1967. U.S.A .. Mk hig3n (LA U. 6708 14 0 ). 
Mt'lrmolruca ulboflu'·iJa (Peck) Murr .. H. Climrti('0/1, June 25, 1967, U.S.A., Michigan (LA U, 67062S 

Q ~ 

Agrocyb4• praecox (Boll. ex Fr.) Sing .• II. Cl~ml'llfOir , April 19. 1967, U.S.A .. Missouri (LA U, 670419 
A). 
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l'ubhshcd by the Rijksherbanum. Lcidcn 
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CONNECTED AND DISCONNECTED CHAINS OF PHIALOCONIDI A AND 

SAGENOMELLA GEN. NOV. SEGREGATED FROM ACREMONIUM 

W.GAMS 

Ct'lltronlbureau \'OOr St'himmelt:ulwres. Bnnrn 

Subr.tmanian's concept of uuc and fa lse chains of phiuloconidiu 1s rCJC'Ch.'d and 
replaced by a distinction between connttted and disconnttted chains. In con­
necu~d comdml chains the primary comd1al wall is strongly thickened at both 
ends :md u connrt:tivc is formed . This criterion 3llows the distmctio n bctw«:n 
trichocomaccous or curo tia~-cous {connt.'Ch:d) :111d sphacriuceous (dbconn\.'Ctcd) 
cau:nulate phi3loconidia. The ultrastructu~ of conidiogc:nc:sis is dc:scribc:d . On 
the basis of this criterion. the srecics of the Acr~monium dil"t'r.tisporum series OS 

wdl us tht: umm1orph of Su}Jt'II/Jit/U 1•iridt> Stolk & Orr with connected chains an:! 
trunsfcrrcd from AC'rm1011ium to the new genus Sugn~Ymt>flu to which four new 

spc<:ies nrc added. 

The concept of Acremo11ium Link ex Gray as an ad miued ly a rt ificia l and heterogeneous 
genus (G ams. /971) has received some criticism. The GC-contents of DNA ha\'e betn fo und 
to be discordan t even wit hin sections and se ries (Kcdrova & at .. 1973). but as o nly a few 
species have been exa mined no taxonomic conclusions ca n be drawn . The incl usio n of G/io­
mastix GuCgucn in Acn,wnium has repea tedly been cri ticized because some species of Glio­
ma.flix with pigmented conid ia arc conspicuous and easily recognizable. in contrast to the 
spcc!CS of Acremonium with hya line conidia. None of the critics. ho wever, could di sprove 
the fact that some S{X'Cics wit h hyaline con idia {e.g. A. Jongisporum and A . persicinum) arc 
most d osc:ly related to dark-spored SjX.'Cics o f this section. thus renderi ng the gene ric distinc­
tion o n the basis o f conidial pigmentat ion impracticable. An a nalogous case is the d istinc­
tion between pigmen ted Swchybotrys Corda nnd hya line 1/yalostacllybotry.f Srinivasan 
which is now abandoned by most mycologists (Jo ng & Davis. / 976). 

The prese nt paper is concerned with anot her aspect of the section Gliomaslix which was 
so far unno Liced . This SC..'C lion was characterized by Gams (197 /) as having chondroid hy­
phae and (or) pigmented conid ia. It is now a pparent tha t the admission o f spc.-cics with 
pigmented conidia and thin-walled hyphae introduced too much heterogeneity into this sec­
tion. Th is conclusio ns was reached after critical consideration of Subra manian's (1971. 
J972u. J972b; Subramanian & Pushka ran. 1976) stud ies on chain formation in phialidic 
1-l yphom ycctcs. 

Subramanian (/97/) distinguished between d ry- persistent and loose chains a nd he sub­
sequently (1972u) specified these as ·false' a nd ' true' chai ns. True chains (as in AspergiJius 
nign) were characterized by the fac t that 'the wall around the successive conidia in the 
chain is a continuum'. T rue chai ns we re said to occur in P£•nicillium corylophilum. P. dm•i-

97 
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fo rme. Aspergi1111S niger. l'aecilumyces, Memnoniel/a, PIJit,/omyet•s and in Subramanian's 
( J972a) new ge nus Sagrahamala. An a rbi1ra ry selection fro m the species trea ted by Gams 
(/97/) in Ac.remonium was transferred to Sagruhamola (Subramanian. /971a: Subramanian 
& Pushkaran. /976), while o1hcr si mila r species passed un noticed . The type species. S. fu. 
: u/at> (G ro\'C) Subram. (Fig. 7c. l). was taken from sectio n Gliomusti:r 1ogcther with fou r o1hcr 
species. including Sagrohama!o umrorum (Corda) Subram .. which is considered as a variCI)' 
of I he type species of Gliomustix by other mycologis1s (e.g. Dickinson. 1968) or complcu:ly 
synonymous wi lh it (Gams. /97/). Surprisi ngly, lhc hya line counterparl of Acremonium IIIII• 

rorum, A . ptnici11w11 (N icot) W. Oams. was regarded as having fa lse chai ns and therefore 
representat ive of Acremonium, while fou r species of the section Acrt•nwnium were t ransfer· 
red to Sagrahamala. In addition. four species treated by O nions & Barron (1967) in the 
monophialidic Paecilomyc~s and by Gams (197/) in the A. :mimisponm1 series of sect. Glio· 

mastix were transfcrn.:d to SagraJJamala. a lthough the phia lidic nature of the conidiogenous 
ce lls in S. slrimispora (Onions & Barron) Subr:un. has been questioned (Subramania n & 
Pushka ran . 1976) . 

ULTRASTRUcruRE OF TilE CONit)IAL CIIAINS 

According to numero us studies with tra nsmission electron microscopy (TE M). phialo· 
conidia arc gc ncr.tlly produced endogenously within the phia l ide tip and the conidia l wall is 
formed de 1/0VO (Cole & Samson. 1979). The new wall fo rma tion invo lves the apposition or 
wall material a long a zone which becomes progressively thickened within the phialidc tip 
(th us always ·no \'Otun icogeno us' sensu Subramanian. 1972b). The newly formed conidium is 
cut off at its base by a septum. along which schizolytic liberation sooner or later takes place 
(fig. 1). The case of separatio n depends on \'arious modifications of tht conidial ends: 
rou nded or truncated sh!tpe, exudation of slime. o r development of wall thickenings. 

Fis. 1. Schc:llUi tk representation of the ontogeny of conidial chains o n phialidc:s. Note the progrCSSivt 
wall apposition inside the: phialide tip. 
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Contmry to Subr<tmania n (197 1. /971a) . many mycologists princi pally consider basipew.l 
chains of phialoconidia as ·false chai ns' (if a distinct ion fro m ' true chains' is required at a ll). 
since each conidium is completely cut on· before the next one is formed and the primary 
conidial " 'all is not continuous within the chai n hut incorporates a new la yer "'ith each 
conidium formed. sec Fig. I. In th is sense. true chnins ca n o nl y be acrope tal with a t:o n­
sidcrablc continuit y of wa ll and cell contents during the develo pment of the who le ..: ham. 
There may be a thin, electron-dense, continuous. outer laye r which encloses all the con idia 
of a phialidic chain . but this amorphous layer is exuded secondarily a nd docs no t represent 
a proper wall layer. 

T AXONOMIC IMI'LICATIONS 

Subramanian includes some disc.:orda nt clements in hi s category of true chains: the bulk 
undoubted ly represent :an amorphs of Trichocomacc:~e (Eurotiaccac). pa rticularly the genera 
Pt•nidllium and Aspt•rgillmi. No tclcomo rph con nections :1re kno wn in Sagralwma/a. Ml'm­
mmwlla is very close to Stuchybulfyl· which is knov.n to be connected with the 
sphacnaccous Mt·lmwps(lluma Niess! (Booth . /957: Jong & Da vis. 1976). Th~ distinc tion 
bct"ecn trichocomaccous and hypocrcaceous-sphaerinceous phialidic nnamorphs is a pro· 
blcm so fur unsolved and. therefo re. the :1bovc criteria and some additional cha racters 
~·ere tested for their suit:1bility in distinguishing trichoco maccous from ot her. sphucriaccous. 
phia lidic conidia. 

CON:-:ECT'EI> AND OIS<..'O~NF.GTF- 1> Cll AtNS 

As is evident from pre vious stud ies on Acnwwllium (Gams. / 97/), bot h true and false conid ial 
cha ins. as delined by Subramania n. wou ld occur in the sectio ns Acrt•m•mium and Gliomastix. 
The rela tive width of the delimiting septum which determi nes I he truncate, rounded . or pointed 
shaJ"IC of the conidia l ends and o ncn a lso the persistent charactcr ofa chain. is no t regarded asu n 
important criterio n in classification. 

A suitable character. however. is fou nd in the structu re of the connectives. Co nnectives 
rcmam when during conid ia l m:numlio n the contents round ofT and lx.'<.:ome surro unded by 
a SC..'Condary wall (Fig. 2c). During this process the primary wa ll fo rmli a nurrowL-d but more 
or less thickened structu re at either end of the conidium and this is generally termed the 
connccti \·e. Persistent chains of conidia provided wit h connectives at both ends arc character­
istic of the l'richocomaccac Fischer sensu M:11loch & Cain (1 971: = Euro tiaceae Clem. & 
Shea r}, and a re here termed co"" I! r 1 t• J c h a i " l' (cf. Fig. 2c). Persistent o r cad ucous 
chams withou t connectives o r with basal apiculut ions o nly (e.g. Mctarrlti:iwn. Hammill. 
197.1). arc fou nd in the Hypocrcaccac. Sphaeriaceae. Chaeto miaceae. a nd o ther pyrcnomy­
cetnus families. and are termed di sco nnt• c t e d c ha ins. Exa mples arc listed in Table 
I. Genera and species with s limy conidia l bends are oflen closely related to the Iutter group. 



100 P t: KS OO NIA - Voi. IO, Part 1. 1978 

a b d 
Fig. 2. Sch~:matic rcpr~ntution of the dc:n:lopmcnl of caduce us (b) li nd persistent (c. d) ph1Jhd~ 

choins. The deltmiting septum (a) may round off (b) or remain more or less broad!)' con ncctc:d and 11Kli 
cilher form connccth·cs by further diO'c:rc:ntiation of the conidial w:~U (c) or retain n uniform uU 
th ickness throughout (di.sconncctnl . d). 

From Table I it is evident agai n tha t Arremonium sensu Gams (/97/ ) is a hctcrogcnroJa 
genus. The A . srriUiil'f}(Jnm• series is distinguished by its connected chains as "'ell as b) tb 

conm.-ction with Sagmomo Sto lk & Orr (1974) of the Trichocomat:cac. The o ther clcistocar. 
pous tcleomorphs known in Ar remo11iw11. E.'mt•rirt'llupsis va n Bcyma. and Nigrost1b11 lum 

Ma lloch & Cain . do no t a m.-ct th is com:lusion. since they do not belong to the Triclloco­
maceac. 

Since :1 renewed study of Acrc.wwnium sugenomuli.r Sta lk & O rr also showed conm."Ctcd 
conidial chains and the frequent occurrence of reduced. irregulnrly swo llen or sympodtJII) 
prolifenu ing phialides. like in the A. s1rimisporum series. all these species arc rega rded as 
rei:Hed and removed from At·remonium . 

Sagen om e II a W. Gams. gl' ll . nov. 

Genus Hyphomy« tum Acrc::monii sim1lc. Coloniae lentc crcsccn tes, conidiis puh·crulcntac. a lb;~c, &r~ 

scuc, \i ndul:ic \'cl brunncae. Conid iophor'J plus minus\'e disuncm. erecta. pkrumquc phialidcs Sla­
pliccs, ro ro \'erticillatas profcrunt: phmlidcs aculcatac vel !Nlepc in medio paulo innatae, saepc lutgull· 
riter S)'mpodia.htcr prolifcrcntcs. Conidia continua , hyalina, \'1:1 pigmcn to incrustata ct o rnamcntat1, 11 

Clllcnis longls \'d brcvibus pcnistcntibus conncxa. utrinque conncctivo tcrminata. 
Spec;es typica: SugMOml'IID dil'l'rSlsporo (\'an Bc)maJ W. Gams. 

A genus of H yphomy~tes close to Acrt'monium . Colonil"S slow.growi ng. generally not n· 
cceding 10 mm diam. in 10 days at 2~23 Con MEA, powdery due 10 the conidia l l·hams. 
white. grey. greenish o r broY>n . Conidiophorcs not much diffe rentia ted from the vcgl!lat11c 
hyphae. erec t. usually ending in a simple phialide o r rarely beari ng SC\"Cral whorls of phia· 
lides; phialides aculea te but o ften centrall y swo llen. in o ld cuhurcs often sympodially prohf· 
crating. Conidia onc.cellcd. hyaline. or with pigmented incrustations and ornamenta tions. 
cohe rent in long or short persistent chai ns. wi th connectives on both ends. 
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EXI~tPLES OF ANAMO ki'HtC GENERA WITH CATENULATE PIIIALOCON IUIA 

(TELI:OMOkl'lti C COSI'\F.CTIO:-o:S IN PARENTHESIS) 

Conna:1c:d chains 

Acumonil1m striatisporum series (Sagnwmu) 

Torulomyces 
Aspergillus (Emerirtdla. 1:.'11rotium. etc.) 
Pt•nicillium (Eupl'llicillillm, Talaromyces. etc.) 
Thy:.·atwphorll 
Paccilomyces p.p. (T(I/t~romyces, 

Thermottscus. Aplwnooscu.r 

sensu Udagawa. Hamigera) 

Acrophialophora 

Phialomyrt>s 
Phialotubus 

Polypaecilum (Diclto10momyces. 
Thermooscus) 

SeptOfu:.·idium /l('rburum 

Disconnected chains 

Acremonium p. max. p. 
l•fonocilliwn indicwn (Nies.slio) 

Menmoniellu (? Meltmopsamma) 
Ricloretio (? = Stochybotrymt) 
Phittlophora ( Losiosphaeria) 

Fu.fari11m {Gibberellu. Ct~lonectria) 

Pau ilomyccs p.p. (Byssodtlumys) 
St•ptofusidium 

Gabomuudill (Sphar ronacmella) 

Penicillifer 
(Ciwnomium) 

(Th it•lut·itt terrestris) 

J'olnttrrlti:ium 

M orionnaeo 

Catenulorio (Choc to:.pltol'rio) 

Sporoschisma (Ciweto.rphacria) 

t":t:oclu:lartt 

M tmiloclw etes 

Clwlara (Ceratt?cptis. Cryptt•ndoxylu) 

Sporemloclmlitt 

F11siclra/orll 
Scopufariop.tir (MicroosciLf. Kern ia) 
JYurdom)'Ct.'S (pa rticularly Gamsia) 

(M icroa.mts) 

£' 
~ 

~ 
g ... 
,;: 
~· 

~ 
.:: 
<l 

I 
" 

§ 



102 P ERSOO S IA - Voi.IO,Pcml , l978 

K 1:v ro Till: SI'Ecu:s 

Ia. Conidia (at least part ly) c.l islinctly pigmcnlcd, ornamented , , 
b. Conidia not or fai ntly pigmented, smooth-wa lled or slight ly o rnamented . 

2n. Conidia in shor1 (:hains (up to 7), tO\'ered with irregularly arru ng1..-d co:1rsc v.ans . S. oligu1por11 
b. Conidia in long chains, om:unc:ntcd wtth lo ngnudmul ribs or rov.s of wam . l 

3a. Conid ia variable:, omon·shnpcd to fusifo rm , always ribbed . S . s~rlumporiJ 

b. Contd ia of two distinct kinds, onion-shupcd, pigmented and coarsely wurh:d , o r smulkr. fu~ t form, 

h}'lt linc: and smoot h-~o~. a lled , S. dh·n.ll.'f""u 
4a, Darl.: brov.n chlamydosporcs fo rntcd slingly or in short chains, mostly terminal: contdia O\'Oic.l 

S. Jwmuulu 
b. Chlamydosporc::s absent o r paler brov. n 11 nd tn chnms: comdia mostly fusiform . . . 

Sa. Colonies greyish grttn d ue to the: contdia 
b. Colonies white: . . 

. ' 
6 
1 

6a. Young colomc:s grey·oh\'l:ll-cous: phialides genc:rnlly soli tary: chlamydo)porcs absent, e,·en m old 
cult ures . . . . . . . . , . , , , S. griwul'lrldu 

b. Young colonies glaucous to grcyi~h citrint·trccn: phinlidcs often in whorls: chlnmydospon·s uftcn 
abundant in old cultures. pale brown, often in long. intercalary chains • , , S. •-rrurillutu 

7a. Osmophtlic h)·nline sclerotia preic:nt: conidia pro\'idcd ~o~.i t h a conK:al apical refringent connttu•t. 
odour oflen ~uggcs t ing actinom}'\'Ctes S. sdnmiuli• 

b. Not osmophthc: sclcroua nbsc:n1 . . , • . , S 
Sa. Conidia pro\•ided with sho n truncate connct:lhc:s at eit her end, 2.5- 3.5 x I.S- 2_2/lm: odour pungent 

b. Conidia v. ith narrow prominent conncct i\'CS. 3.0-4.5 x 1.2- 1.7Jlm; odour obscnt 
S. SUJ((.' IW /Illl/U 

S uflxl 

Sagcnomella striatisporw (Onions & Ba rro n ) W. Gams. comb. nm•. Figs. 3c. d 

Pat>e~lumrca strialisporul' Onions & Barron in Mycol. Pap. 107: 19. 1967 (ba)ionym), Anmmm"'" 
strial tsporum (Onion) & Barron) W, Gams, Cephalosp. Schtmmclp. 97. 197 1. - Sugwlwmulu .wiuii)JH•fll 
(Onions & B:trron) Subram. in Curr. Sci. 41: 49. 1972. 

Sagenumella d h·crsispora (van Bcyma) \V, Ga ms. comb. 110 1•.- Figs. Ja. b 

Sropuluriop:ns Ji,·rrsisfJ(IrU \'ll n Bcyma in 7..cntbl. Bakt. Parasit Kdc: (Abt. 2) 96: 430. 1937 (basion)m).­
Acremomum dn(•rsispomm (van lkyma) W. Gams. Cephalosp. Schtmmclp. 97. 1971. 

Pul.'l'ilomyrtJ rurwluli.f Barro n in Can. J. Dol. 39: 1576. 1971. St1gmlwmalt1 •·ur~ubifis (Barron) 
Subr-.1m, & Pushkarnn ;, K:tvnb 3: 87. 1976. 

Sagcnornclla humk:ola (Onions & Barron) W. Gams. comb. 1101' . 

Pu,•d lomyrt>:s Jwmir;IJ/u Onions & Uorron ;, M)'col. Pap. 107: 10. 1967 (basionym), - A; r l.'ri /O r!/111'! 
lmmii'Oiu (Onions & Barron) W. Gams, Ccphalosp. Schimmc:lp. 99. 1971, - Sugmlwmulu J~r~mlro/o~ 

(Onions & Rarro n) Subr-.t m, ;, Curr. Sci. 41: 49. 1972. 

Sagcnomclla griseo\·iridi.s (Onions & Barron) W . Gams. cCJmb. ttOI', Figs. 4a-c 

11uc-C"ilmll)"l'C'S xmt•O\'Irldis Onions & Barron in Mycol. Pap. 107: 22. 1967 {bUSIOh)'m).- AC"rrmonhltft 
grist•onritk {Onions & Barron) W. Gams. Ccphulosp. Schim mc:lp. 99. 197 1. - Sagraltamalu ll~ 
Sl"tJ I '!fl/11:~ (Onions & U:m on) Subram. & Pw;hkamn ;, Kttva h 3: 89. 1976. 
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Fig. 3. Scanning e\eclron micrographs of phialides and conidia. -a, b. Sagenomelfa din~rsispora. CBS 
354.36 (Fig. a, x 28SO; Fig. b. x 2520) . - c. d. Sagenomelfu .rrriatiJpora, CBS 429.67 (Fig. c, x 2520; 
Fig. d, x 3600).- e. f. Sugenumella o/igospora, CBS 615.76, x 2880. 
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Fig. 4. Scnnning elect ron micrographs or phialides and conidia . -a-c. Sugt'llomt'llu grul'UI'IfldiS, C BS 
426.67 (Fig. 3. x 60SO: F1g. b. x 6300; Fig. c. x 6050). - d . Sug~nom.-ltu $UgNIQtnUII.S, CBS 114 72. 
x 8100.- e. SogcnQml'llu ulbo. CDS 167.74. x6000 (with dt:tail x8000). 



lOS 

Good gro~A1 h occurs in the range 1~-JO C. with the opti mum at 27:C. 
ADDITIO~AL ISOLATe> I!XAMISLU.- CBS 155.76 and CBS 470.78, isolated from B·horizon 

of mature Pinus sy /l't'Stris forest and clcnr-cu t fo rest. respectively. JUdraiis. Prov, Giistrik· 
land, CentrJ. I Sweden. B. £. S ii tlnstrOm & 1:.', &itith, 1975 and 1977. 

Sagcnomtlla sagcnomatis (S tolk & Orr) W, Gams. comb. no1•.-Fig. 4d 

Arumw1ium sugowmotis S!olk &. Orr m Mycologia 66: 676. 1974 (basionym). 
TELEOMOitl'ti.- Sugt'ttumo l'iritlr Slolk &. Orr, I.e . 

Sagenomelh• oligospora \V. Gams & lu iten. spec. no1•. Figs. Je. f. S 

Colomac magaro mahoso ~·e\ farinoovenacea addita post IS dies 20-2Sec ad 36 mm diam., albidae, cx•guc: 
floccos:ae. tarde conidiis matuntntibus olivasccn lcs. Hyphae '~gclativtu: kvc:s. 1- 3 11m lame. Phia lides 
s1ngulaecx h)'phis prostratisasccndunt,lngenifonnes. hyalin11e. !eves. 7- 17Jim long:tc,e2- 3pm in ventro ad 
I 11m apicc:m c:hromophllum ,·ersus angust:. tae, nonnumquam JK:rcuncnter prolifercntes. Conidia catenis 
bfe,·•bus (1- 7) conncxa. subglobosa. cro~ssi t u nicata, connct:th·is pig.rncnuuis basilari conic:o prommcntc ct 
apicah bre,iorc pro~edita. episporio conspkuo \'Crrueoso '~I irregubriter incrustato circumd11ta, 6.5-8.5 
x 4.5-6.0 Jlffi , Chlam)·dosporae absunt . 

Trpus: C BS 168.74, isolatus e terra a~resti propc Naaldwijk in Necrlandi:t, B. wm tlrr Pol· l...llil<'n, 
1974. 

Colonies on 2% MEA or OA reachi ng 24-36 mm diam. in 15 da ys a t 20-25°C , whitish , 
thin\)' noccosc. tardily becoming pale o\ivaccous-grey due 10 scanty conid ia . Vegetative hy-

IOpm 

Fig. S. Susrn()mrlfo ollgosporu. - a. C HS 615.76. - b. CBS 168.74. 
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phac hyaline, smooth -walled . 1- 3 ~~m wide. Phialides arising singly from prostra te hyphae. 
crt.'CI. nask-shaped. hyaline. smooth-walled . 7- 17 Jlffi long, tapering from 2- 3 Jlffi in the 
swollen "enter to 1.0 11m at the strongly chromophilic tip. only percurrently prolifer:uing. 
Conid ia formed in shon chains of 1- 5(- 7) conidia, subglobosc. thick-wa lled . with a \'try 
pronoun<.:ed basal and a sho rter apica l pigmented connect ive, surrounded by a conspicuous 
brown warted o r irregula rly spreading incrustation, 6.5-8.5 (including the connocti \'Cs) 
x 4.5- 6.0 Jlm (including the ornamentation). Chlamydospores absent. 

Good growth occurs in the range 15- JJ"C with the optimum a t 30°C and \'cry linlt 
growth occurring at 36°C. 

ADDITIONAL ISOLATES EXAMINEI>.-CBS 404.76. isolated from human nail, comm. 0 . fa s• 
sa tiov:i. Prague. 1976. CBS 615.76. isolated from composted chicken manu re. 8 ra un· 
schweig, comm. K. H. Domsch. 1976. 

IO ~m 

~¥J 
4J1. 

Fig. 6. Sagt>nomrl/u l'rrtk il/utu , - a . Wdl-dc:,·doped conktiophorc:s. - b . Proliftr.uing phialidc:s (CBS 
414.78).- c. C hlam)·dosporcs (C BS 160.76). 
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Sagenomclla \'Crticillata W. Gams & SOdcrslrOm. spec. 1101'.- Figs. 6. 7a. b 

Colaniat 10 agaro maltoso post 10 dits 20-JO·C 6- 10 mm diam .• pulvcrulcn t :~c vd minute tomctltOS;II: , 
pnmum ghuK·ac vet ti trino-\•mdcs, margine angusla hyali na circumdatac, ddndc otivasccntcs: rcvcrsum 
prim um album \'d dcclrinum, deindc chlamydosporis maturant ibus brunncsccns. Hyphae vcgcta th·:u: 
h}uhnnt:, tcvcs, 1.0-2.5 I'm lmue., in coloniis vctustis nonnumquam brunnescentes. Conidiophora er«ta, 
ab hyphis \'Cgctali\•is vix di,·cr~. pk:rumquc pluries rll ni i)SII et nonnullos \'Crticillos binarum ad qu:Jtcr­
narum phm lidum profcrcntia: phialidcs c vcntro plus minusvc cylindrico. 7- 14 x 2- 3 I'm , cl apicc lati­
tudinc ad O.S--1.0 1mt diminuto, 12 I'm Iongo constanL Altcrac phia lides brc,i orl.':!., forma ,, .ria bib c1 
s:tcjX' sympodi:1li tcr prolifcrcntes. Conidiu long•s ca1cnis conncxn, fusifo mtio. utrinquc tru!K"'.na ct mi­
nute apicuhna. hyalina ad subhyalina. lcvia \'cl minute incrusuua , 3.4-4.0 x I.S--2.2 Jim. Chlamydo­
sporuc m eolonus \'Ct ust is plcrumquc copios.n:, intcrc:tlares \'d tcm•inales. vulgo catenulatac, plus mi­
OUS\C clongatne, le\•es, subhynlinnc ad brunncac. J.0-5.5(-9) Jim d i11 m. 

l'yj'lus: CDS 4 14.78, isolatus c term pincti in Succia . 

Colonies on 2% MEA reaching 6- 10 mm d ia m. in 10 days ut 20- 30°C, powdery due lo the 
ccmid ia . smoo th o r slightly tu fl ed in lite centre, in young cultures glaucous to greyish ci t· 
rinc-ydlow with a narrow hya line margi n. la ter becomi ng olivaccous-grcy: reverse at lina 
" hitc or a mber. later becoming tardily brown in the centre. Vegetat ive hyphae hyaline, 
smooth-walled. 1.0-2.5 Jtm wide. in o ld cullures partly beComi ng brown . Conidio pho rcs 
erect. hardly difTerenl iaa.'<.l fro m the vegetative hyphae al the base. usua lly repea ted ly bra n­
ched a nd bearing sevcr:tl whor l~ of 2-4 phialidcs. Well dc,·clopcd phialidcs diiTcrcntmtcd 
mto ;m a lmost cylind rica l o r somewha t inOated ven ter. 7- 14 x 2- 3 11m. and a t:tpc ring nec k 
whtch is 5 12 Jtm lo ng a nd 0.5-1.0 Jt ffi wide at the tip: atypica l phialides appe.'lring in o ld 
cuhures:. shorte r and of irregular shape and often sympodia lly p roli ferating. Conid ia co her­
ing in long chains. fusiform. with slightly apicu la te and truncate ends, hyaline, to slightly 
pigmented . smooth-walled or very lincly encrusted. 3.5-4.0 x 1.5-2.2 11m. C hlamydosporcs 
usu;~lly abundant in o ld cultures. interc:tlary or termina l. o ften in cha ins. more or less clon­
gah~ . ~moot h - a nd thick-walled. subhyalinc lo bro wn. 3.0-5.5(- 9) Jlffi diam. 

Good gro wth occurs in the range 18- 33 "C with the optimu m ut 27"C; no growt h occur· 
ring at 36 C. 

Jsot.Alf~~ t:XAMI NF.o .- C BS 450.7 1. iso lated fro m agricuhura l soil. Wagcningcn. J. H . 1'(111 

f:)t~~it•n , 197 1. C BS 119.72 (7 1-48), C BS 120.72 (71 - 52). C BS 145.72 (7 1- 50), all isolated 
fro m soil. Francis Pa rk , Va ncouver Island. D.C .. Canada. J. Pmlt•n. 1972. C BS 985.73. iso­
l:ltcd fro m \'aginal fluor of a patient a t Zeist. Nclherl:mds, comm. Dr. Rebho lz. C BS 
4SI.N. isolated fro m 8 -horizon soil. Lago Indio . T ierra del Fuego, Argentina. A. Godi'tl.\', 
J:t n. 1973 (527). C BS 160.76. isola tc:d fro m 8-ho rizon o f mature pi ne fo rest ( Pii111S syl­
•·eo~ trl.ll. 1975: CBS 4 14.78 (type s tr:tin ) nnd C BS 4 17.78. isolated from A1-ho rizon of a 
ch:;u·-c ut pi ne forest. 1977 a nd 1976: C BS 41 5.78 A a nd D. a nd C BS 416.78, isola ted fro m 
8 -horizon. o f clear-cu t pine fore~ ! . 1977, all collt"Ctt.-d at J iidra5s. ProV. G ibt rik land . Cen tral 
Sw .. :dcn. B. E. SiMerJ'trOm & E. Btirilll , 

Sut:nnom•lfa IWtirillaw h:ts for some years OC'C n confused wi th S. griseo1·iritlis. until it was 

rcalitcd that the absence of chlamydospores and 1he consta ntly solila ry phialidcs in the 

la tte r were qullc consta nt fc:Hurcs. Mo reover. SEM studies co nfirm their d isti nctio n. in t hat 

no trace of n lo ngitudina l o rnamenta tion co uld be fou nd in conidia of S. l'l!rticilluw. The 

\'Crticilla te :mangemcnt of the phi:tlidcs in this spt-cics is similar to thn t in Pm•cilomyces 

Bain. (Sa mson. / 974), bu t the more or less basito no us ra mi lication o f the ha rdly d itTcren· 

tia tcd conidiophores d istinguishes it from this genus. The biapiculatc conidia and the fre­

quent irregular sympodial pro liferation show its affi nit y to othe r species of Sogl'nomella. 
The species cu n thus easi ly be r1..-cognized even if chlamydospores are a lmost absent as in 
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Fag. 7. Scanning d~.~tron micrographs ol phiulid~s and conidia. - :1, b. Stl)ti'IIOmt.flu w• rti~tlfma. CBS 
4 14,78, x 1600. c. d . Sogmomdlu scletoliali.r, C HS 366.77 (Fig. c. x 3000: fig. d . x 3600). c. f. 
Arm11011ium lu:ullll', C HS 494.67 (Fig. c. comdutl chains. x 3000: Fig. f. phmhde. x 2400) - g Totu· 
lomJ rt'S lagi:'IIO, CBS 18S.6S, x 3000. 
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CBS 120.72. CBS 41 5.78 A and 8. and CBS 417.78. It differs from S. lmmicolu. whic h can 
also form ''~ rti ci ll a te phial ides. by having generally catenula te eh lamydosporcs and fusiform 
conidia . 

Sagenomella St: leroliali.s W. Gu ms & Breton . sper. nm•.- Figs. 7c. d. 8 

Colon1ac: in a~;aro maltoso 15% saccharosio addilo lc:ntc: erescuna 25 C. sed muho n1c:hus 33- 36 , 
albae:, floccosnc:, dc:indc: sclc:roliis granulatne. Hyphae: ,·cgc:taaivac: lc:\'C$, t i - )2- J pm latac. nonnumquam 
ad 5 1.m 1nllatae. l•hiahdc:.s pkrumque simpl ices c::..: h)-phis rc:pcntibus submc:rsis vc:l acri is oriundac:, 5 15 

1,m longac, ~ 1.2- 1.8 pm sursum ad 1.0 pm modke angustata~. rcctac: vel Oc:xuosac: ph11ahdc:s br~­
,;»imac: sac:pc: septa basilari carent . Conidia longis ca tc:nis co nncxa, O\'Oidea, b:tl>i lnHK'llta , a pice: acuto 
rerr.ngc:nti pr~tc:dha . 3.0--4.5 x 1.5--2.0 j/01, Chlamydo~porac absunt, sckrotia plus minusvc: globosa. lir· 
m it, alba, 125-350 11m diam. in roloniis ,·e tusth cupiosa. 

Typus: C BS 366.77, isol:nus c: pabulo Lo lii. Mon1nldrc: in Gnllia. ab A. Hn•ro" & P. Z M'tll'll''fKH'I, 
1976. 

Coloni~s on MEA wit h IS% saccharose reaching 12 nun diam. al 24 C and 25 mm at 33-
36 C. whi te. somewhat lanosc, later becoming gra nular dut to sclerotia. Odour suggesting 
aetinomycctes in colonies grown at 27 C or abo\'e. Vegetative h)'Phae smooth-walled . ( I- ) 
2- 3 Jl ffi wide. sometimes innated to 5 Jl ffi . Phia lides mostly arising si ngly from prost rate 
submerged or aeria l soliwry or fasciculate hyphae. 5-15 Jlffi long. slightly tapering from 
l.l - 1.8 Jim to 1.0 JliD. straight or nexuous: the short~st phialides often not d(limited from 
the subu:nding hypha by a basa l septum. Conidia cohering in long chains. ovoid. with a 
truncate base; the apical connccti\'e tra nsformed into a conspicuous rcfringcnl cone which 
collapses when dry (figs. 7c . d). 3.0-4.5 x 1.5- 2.0 Jlnl . Chlamydospores absent : sclerotia 
abundant in old cultures. more or less globose, firm and almost smooth-wa lled bu t sur­
rounded by some loose hyphae . white. 125-350 11m diam .. consisting of isodiamctric cells 4-
10 pm diam. 

f 'l!· K. &gmumt<llu sdrrol iolf.r, C DS 366.77. 
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Fig. 9. Sagem>mrlla alba. C lJS 210.74. 

Grou1 h o n MEA wit h 15% Saccharose o r Czapcl.:'s agar with 20% sat..'Charosc is better than 
on 2% MEA. no growth occurring o n MEA wi1h 12% aCI. Grow1h is scanty at 18- 21 C 
but luxuriant at 30-36 C. · 

This spt.-cics was co mmo nly isolated from fodder of Ray-grass and lucerne in the region 
of Montoldrc, 03-frJncc. in 1976 and 1977. on mah and Czapck agurs at 24 C. 

Sagenomella alba W. 'Gams & SOdcrslrOm. spec. 1/0\',- Figs. 4c. 9 

o loniac in agaro maltoso post 10 dil"S l0-23"C 6 mm diam. (30 C non crescunt), pul\·crulentne, alba~. 

li yphac \'t:ge ta ti\·:u: kves. 1.0-2.5 1•m la tae. Phi:Jiide.s onho1ropicac- wl tcrminak:s ex hyphis suhntcDis 
oriuntur, pkrumquc simplices sed nonnumquam irrcgulouitcr ~ympod i ali ter pro lircrcntcs, aculcat:u:, 
sacpc inO:nac in mcdio. 12- 30 pm longae. 2 1•m lntac in medio ct ad O.S- 1.0 I'"' sursum angust:llae. 
Conidia longis catcnis conncxa, hyalina. lcvia. fusifomtia \'cl conm.-ctivis promincntibu) lintoniformtl. 
3.0-45 x 1.2- 1.7 Jlm. Chlamydospornc et sckrotia absunt. 

T ypus: CBS 167.74, isolotus c terra pic«ti in Suecia, JJ. £. Siitlerstrlim. 1974. 

Colo nies o n 2% MEA reaching 6 nun diam. in 10 days a t 2~23"C (no growth at 30~C). 
pu re white. powdery. Odour absen t. Vcgetath·c hyphae hyaline, smooth-wa lled. 1- 2.5 11m 
wide. Phia lides a rising o rthotropically o r terminall y from und ilrerenti:ucd submerged hy­
phae. usually simple but sometimes irregularl y sympodia lly prolifera ting. aculeate, orten 
cen trally swollen. 12- 30 11 m long. 211m wide at the widest part . a nd tape ri ng to 0.5- 1.0 11m 
nt the tip. Conidia cohering in long cha ins. hya line. smooth-walled , fusiform or lemon· 
shaped due to the prominent connectives, 3.0-4.5 x 1.2- 1. 7 Jtm. Chl:tm)•dospores and scle­
ro tia abse nt. 

Good growth occ urs in the range I S- 21 "C, none a t 27°C or abo ve. 
ISOLATES EXAMI:O:EO.-CBS 167.74 (l)'pc stmi n) and CBS 210.74, isola ted fro m Ao:· 

ho rizon o f pla nted spruce forest (Pln•a (lbh!s). Pro \', Sk.;lnc. Soulh Sweden, B. t:. S6tl· 
er.uriim. 1974. 
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D•scu· ION 

Aparl from the somewhat deviating S. oliJ!o.sporo and S. sdrrotialis. SaJ!rnomrllo seems to be 
a rather homogeneous genus which is distinct from Acmnoflillm not onl y by the connected 
conidial cha in::; but also by the sympodially proliferat ing and oflcn cemrall )' swollen phia ­
lidcs. Whilst in Acremonium an apiculation of both conidial ends ma y be indicated in some 
mrc cases, this feature is visible in Sugenoml!lla in a ll bUl the te rminal conidia . 

The similar genus Tnr11lomyrcs Dcl itsch has \'Cry conspicuously connected conidia l chains 
but conidiophores which arc regula rly diffcrcntinted into a slender stalk cell and a nusk­
shaped phialide. thus warranting the generic distinction (Fig. 7&). 

The recognition of connected conidial chains in thi s study is based on both light-micro­
scopic and SEM observa tions. In S . s(lgt•twmati.v and the other pa te species. the former 
ll>thnique gives more conclusive evidence than the l:llter. Further TEM wo rk wi ll be nl-c:· 
essary to \'Crify the assumpt ions made in th is stud y. 

The conidial chai ns of A Nt'moniflm 111: 11lae (Figs. 7c. I) and !he remAining species of sec­
tion Gliomtwi.\· art regarded as disconnl'Clcd, h might be predicted that a sphacriaccous 
tclcomorph could be connected with these species. Consequ~ntly Sagmlwmafa Subram. is 
rega rded as a synonym of At'rt'mollium section Gliomasu):. Once again il is emphasized. that 
Wallruthiella Sllbiculosu 1-! 0hn. (anamorph known as Gliomasti.\· prv tl!ll Sal-e,) is not related 
to species of this section, since the hyphae are pigmented and the conidia l pigm~nt is locu­
tizl-d in the wall itself and not supcrlicially encrusted as in typical Gliomastix. The species 
hitherto placed in PaC'dlumyt·l!~· also require further study in the light of these conside­
rations. 
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THE OPERCULATE ASCUS AND ALLIED FORMS" 

J. VAN 0RUMMELEN 

Rijksherbariltm, Leide11 

The fC'a tur~"S of th~; opcrcul:m· a~us and all ied non-operculate for ms arc dis­
cu~. ,\ n outhne of the results of rcccnt research on fine structure and fum:tion 

of the d11Terent types of asci m Pez i1.r~lcs is presented , 

When the Crouan brothers (1857. 1858) discovered the operculu m at the top of asci. they 
placed all S!X"Cics wit h USl' i opcnin£ by such a structure in the genus Ascolwlus. 

Boudicr (1879. 1885) was the lirst to n.-cognizc the import3 ncc of the ope rculate mode of 
ascus dehiscence for the clnssific:ttion of the Discomycctcs. Accordi ngl y he divided the c up 
fun~ i on the base of this ch:tracter into two groups. {i) the Opcrcul:une a nd (ii) the ln ­
opcn:ulatac. 

h is a notable fac t that none of Boud icr's conte mporaries {e.g. QuClct. K:trsten. Fuckcl. 
De Nota ris. Schroeter, Sacca rdo. Rehm. Cooke. Phillips. Li ndau) accepted th is dh•ision. It 
became accepted only much later by Giiu mann (1926). Seaver (1917. 1918), Na nnfcldt (1932) . 

and LeGal {1 947, 1953). 
A subdivision of the cup fungi based on the mode or ascus dehiscence is now al'Ccpted by 

most mycologists. 

All ope rcu late Discomyce tcs belong to the order Pczizulcs. bu t on the o ther ha nd. not all 
fungi arra ngt:d within the Pczizales show operculate asci. 

Al ready more than a century ago Boudier {1869) descri bed the typica l operculate ascus 
wit h an apical ring-shaped inden tat io n delimit ing the operculum. Bu t he also round in Pe:i:a 
t'llllit'ul!l rio (Boudier. 1869) asci openi ng at their tips by a hil:tbiatc split. 

Shortly afterwa rds Renny (1871. 1873) described several such fungi. which he placed in 
Ascobolu.r sec tion Asco:omt.t. 

Other non-ope rculate asci were studied a nd dc~ritx.-d in Tlzt'lebolus and all ied genera (Zukal. 
1886: Ra mlo w. 1906. 1915; Kim brough . 1966. 1972: Kimbrough & Korf. 1967). Here mature 
asci open by a n irregular tear in the a pical part of the ;tscus wa ll. 

A spL-cial type of operculate ascus has been desc ribed by Chadefnud (1946) and Le Gal 
1194611. /946h ) as ·para-operculate' :tnd 'sub-operculate' rcspccti\'Ciy. They rega rded thi s 

• Pupcr read 30 Aui;. 1977 at the Symposium 'Ascus. fo rm and function' held at the Second International 
Mycological Congress. Tampa. Florida. 

11 3 
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structure important enough to distinguish a separate o rder o r suborder between lnopcrcu· 
latac (Hclotialcs) a nd the remainder o f the Opcrculatac. 

The publi!'hcd terminology fo r stmctural details of this type of :1scus is rat her confusing 
as both French authors used mostly different terms for the same detai l a nd sometimes shghtl}' 
a\tcrt:d ones for quite diiTcrcnt clements (cf. Lc Gal. /946b; van Drummclcn. /975). 

The term 'subopcrculatc ascus' as introduced by Lc Gal has been genera lly accepted. 
The subopcrculnte ascus was considered the mosc import ant character of the Su boper· 

cul:u i. It is defined by the ·coussinct a pica r. which Lc Gal described as an interrupted nng 
loca ted in the 'chambrc a pical' in the top of the ascus. 

However, both Eckblad ( / 968, 1972) and I (' •an Brummclcn, / 975) could no t li nd sufficu:nt 
C\'idence fo r the existence of the sub-operculate ascus in the origin:~ I sense (ef. a lso Samuelson. 
1975). 

From tht drawings published by Lc Ga l {1946h) it was possi ble to conclude that the 
'coussi nct a pica l' rather represen ts diiTcrcnt structures in the top of the ascus. 

Although the ascus of Sarco.~cyplw and a few relntcd gcncrn may represent a Spt"Cial I) JIC 
of operculate ascus withi n the Pezizalcs, there is li tt le kl'l of the hypothesis that the Sub­
opcrculnt i (or Sareoscyphincac) should represent a taxon intermediate between lnopcrtu· 
latac and Open:ulatac. 

T II F. ASCUS 

The shape and the st ructure o r the asci in Pczizales show a wide runge of possibilities. Tht 
shape of the asci depends on their num ber with in each fru it body. the num ber of spores per 
ascus. :ts we ll as the pressure exerted upon the ascus by the surrounding hymenium and 
excipulum. In closed (ckistohymcnial) frui t bodies wi th a single ascus this shape is orten 
subglobula r (e.g. in Tlwleboilll' stercoreus . Trirlwbolus :ukalii, Lasiobolus monw·ciiS). Qbo,oid 
asci a rc found in species wi th only 3 few asci within each fruit body(e.g. in lhc genera Tllclebolw. 
I.A'ploktllpion. Asrodt'~mis. Dt•1mi1iop~is. Soccobolus}. Cla \'ate a nd cylindrical asci. however. are 
most frequen tly met wit h in the l'e-,d7.a les. As a rule the clavau: forms prc\'ail in the sm:~llcr fruit 
bodies which have a less de,•elopcd lateral excipulum. whereas cyli ndric ones occur in the largtr 
fntit bodies. 

The ascus demonstrates a clear polarity in the di stribution of its contents. which eve n changes 
during development . After the formation of ascospore nuclei from the diploid nucleus two zones 
can be distinguisht.-d: the upper part which becomes the sporogenous zone and the basal p:~.n 

filled with cytoplasm. conta ining reserves like glycogen . The structure of the latter wasdescnbai 
by Sc hra ntz (1968). 

The ultrastructure or the ascoplasm va ries considerably. As shown by the studies of McrkUJ 
l/975. /976) , in some genera and groups ofspcc.es it is more com plex than in o thers. while tlliC 
presence of electron-dense globular structures in the epiplasm seems to be correlated wit h the 
rormat ion of oi l drops in the sporopl:tsm. 

During sporogenesis and the ripening of the ascospores the epipl:asm becomes coli· 
t inuously more \'acuo lized . Mea nwhile gl)·cogcn and o rga nels a rc disappearing. Only at the 
end of this stage the ascus is ripe a nd ready to discharge its spores. 
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In mos1 asci of the Peziza lcs one meiosis and two miloscs take place to form eight nuclei, 
each of which initiates the formation of a unicellular ascospore. In a few species of some 
unrelated genera four-spored asci seem to be a consta m character (cf. Eckblad. /968) . In 
M>mt of these. four of the eight spores degenerate . 

Cytological investigations by lkrthct (IYM) revea led that in most opcrcul:ue Oisco­
mycctc:s the ascospores arc uninucleate. save in Sarcoscyphaccac and Morchclla'--cac. where 
the spores arc plurinuclear wit h mtllurity, and in Helvellaccac. where they arc lctranuclcar. 
In S(•vcr.tl genera of eoprophi lous Thclcbolaccue meiosis is followed by more than two mi­
IOSc..'S. resulting in asci ha\ring 16 to over 4000 spores. 

T HE ASCOSI'OIU::S 

Ascosporogcncsis of operculate Oiscomycctcs was studied with clcc1ro n microscopy in Sue· 
rolwl/1,\' k'•r~wnii by Drroll ( 1966. 1!167. / 969), in AscodPsmis spiltJt'roJporu.f by Moore 
(IV63) and Carroll {/966), in Ascutlc•smis nigrictm~· by Bracker & Williams (/966). in Py­
ronema by Rte\'CS (1967) and Griffith (1968). in A~;cubulu~· inmwrs1o by Delay (1966). in 
.-4 ~Tvbulus l'iritlulus by Oso (1969), in AMobolu.f .tu•rcorariu.f by Wells ( /971). and in Pumt· 
furiu C'ttpltluris by Schrantz ( / 966. /967). 

While ahc ascosporcs of the lnopcrculatac arc always smooth. many opercu late Disco­
nl)Cetcs develop a more o r !l:ss complex spore sculptunng. 

Lc Gal's (1947) detailed studies on ascospore ornamentation with the aid oflight mic roscopy, 
have exercised a fa r-reachi ng inllucnec o n a he taxonomy of a he operculate Discomycc:tcs. She 
d(.'SC ribed a great \'ariation of the p:tttcrns of o rnamental ion. of whic h the development often 
secmc::d to be c:urcmcl)• complex. 

Submicroscopica l investiga tions in this field were r.tt hcr fragmentary a nd not focused on 
taxonomic comparison. 

Rc..-ccntly a compara tive s tudy of the ultrustructurc and development of ascospore orna­
mentatio n with the l)cziza lcs was published by Merkus (1973, /974. /975. / 976). She de­
monstrated that. in principle. the dc\•clopmcnt of the ascospore ornamentation is a single 
common process with a certain number of va ria tions. 

In smooth-spored spt.'Cics an ini lia l onmmcnlation is fo rmed, which disappears again dur· 
ing further ripening of the ascosporcs. In a few o ahcr smooth-spored species a perma nent 
~moot h orna mentat ion is deposited on the ascospore wall (Mc:rk us. 1976). 

It is dear from these stud ies that the ascospore orna mentation should be used \\ri th great 
caution in the de limitation of genera or families . 

MATERIALS AND M ~'l1101>S 

Up to now over 45 species of Pezizales belonging to about 30 genera have been studied by 
me with liglu a nd electron microscopy to a nalyse the dehiscence mechanism of thei r asci . 
The light microscope revea led informatio n about the st ructure and fu nction of the living 
ascus. Vital and subvital observa tions ha"c been made in squash mounts in a slightly hy-
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potonic solution of glycosc in distilled water. The slides were exami ned with phase contrast 
and Nomarski"s interference contrast optics. Of specia l value proved to be the observa11on 
of unstai ned asci with polariz1.:d ligh1. For light microscopy asd were also stained Ylith a 
wide variety of dyes. of which Congo red. acid fuchsin. trypan blue. methyl blue, and me­
lh ylenc blue gave sa tisfactory rcsulls. Also. sections about O.S 11m thick of materia l rixcd m 
glutara ldehyde ;and osmium tetroxide a nd subsequently embedded in epoxy resin proved to 
be of great va lue. These sections were stained with toluidi ne blue. 

When using Congo red as a sta in for wa ll materia l one should be aware thutthis stai n shows 
two staining mt..-chanisms: one which is by chemical linkage (a '!rue slaining'), and a second 
which is by physical adsorp1ion of the long dipolar molecules by 1he surfaces of microlibnllae 
where there is suffieicm space for !hem to pcnct ralc. 

For ciL-clron microscopy ma terial was fixed :1s usua l in buili.!red ghnam ldehydc or in KMnO£ 
and pOSifixed in 1% Os0 4 (cf. va n Brummelen. 1974). 

For s1udics o f the ascus wall. male rial fixed in K MnO ~ provt."CC to be most \'a luablc. 

OllSEII.\'ATIOSS 

The la1cr:ll wall o f the opcn.: ul:tte ascus consisls of at leas! IWO layers. The ouler l:t)CI is 
usually r:uhcr lhin and strongly birefrigcm. h stains red with Congo red and bluish \"lOiet 
with tol uidine blue. The inner layer is usually lhicker. less rigid and o nl y weakly ant* 
tropic. It stains reddish wilh toluidine blue and docs not stain wi1h Congo red . In 1he ci!X· 
Iron microscope I he inner layer is more ckctron lranspa rcnt in pcnnangana1c-OsO .-1i:\ed 
material . 

II is my experie nce thai the ou1cr laye r is 1he more variable in appeamnec. In you ng a5ei 
i1s su rface is usuall y sha rply dclimitt.-d. but under othe r circumstances il may sometimes 
become swollen and muci laginous with a rather difTusc deli milation a11he outside. This IS lD 

agreement with recen1 finding...:: of Reisi nger & (1/, (1977} on 1hc ultra slructure of hypha! 
wa lls of Ascomycetes and Basidiomycetes. In usci wi th thick wall s (e.g. Thelebolaceae) or io 
strongly swollen layers (e.g. some Sa rcoscyphaccac) <1 sublaycring or lamcllat•on is oftrn 
visi ble. 

In many Opcrcula1es 1he ascus wall is covered by an extm-ascan layer, 1he pcriascus of 
Chadcfaud . which is usu:1lly more apparcm in the apical part of the ascus. In genera Y.!lh 
the :1scus wall staining blue with iodine, thi s re:1ction is strictly conllncd to the muctla· 
gcnous subst;mcc of the pcriascus. 

During ripening. the apical wall or the ascus develops certain structures to form an o~n­
mg mechanism. The apica l part of the wa ll tend s to become more c.:omplcx and may conSist 
or lhn.-c to !'our la ye rs. Ce rtain pa rts or the apica l wall may lx.'Comc weakened by the for· 
mat ion of indcn la lions. fnicturing lines lind weakened zones o r by local breakdown or gtl.a· 
liniza tion of the wall. In o1 her. oflen adjoi ning. parts the wall ma y become strengthened 
and more rigid . The moment at which these changes in the w:ill tx.-comc manifeSI diffc() 
gre>~tly . Sometimes 1hey arc scarcely visible before the moment of ascus dehiscence. Tht 
study or emptied asci is always necessary to decide wit h certainl y on the s1 ruc1urc and the 
mC<"hanism of ascus dehiscence. 
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TYI't--" Of' ASO 

The following principal types of asci can be= distinguished in the Pezizales. 

{I) Ast.'OtiOI.US Wl'l! (= The lmditionul s1anda rd model of the operculate ascus).­

Operculum very large. sha rply dclimitl-d by a circular internal indenllHion just a1 1hc inner 
side of a st rengthened ring. The opercu lum and region under the ascos1omc are slrenglh · 
ened and rigid. This causes 1he typical si nuous outline of the UJX'X. Ascostome smooth . 
Periascus of rather uniform thickness: sta ining blue with iodine. Funicu lus present. 

Examples: Ascobo/usfurfuruceus (Fig. 1). A. succhurifi•rlls. Sm'C'obolus glabt•r (Figs. 2. 3). 
11ti'rotlli'IIS spec. (fig, 5). Boutlic•ru cchinulutu (Fig. 4), and /ocluplwmiS cum~us (Fig. 6). 

( \ 

Figs. I 6, Diagmmmalic SC'Cilons of ascus lops. u ~~~ wilh eleclron microscopy. - Fig, 1. AMvholu.~ 
jurjum .. l'u¥,- Fig. Z. Surrubolus giCiber. - Fig. 3. The Slime. as seen wi1h lighl microscop)' in sc-c1ions 
~tain~'d ~ i lh loluidinc blue. - Fig. 4, &wli~ru uhirwlara. - Fig. S. 1'ht>rotl~t•ld sp«. - Fig. 6. 11Hie1· 
phallld rurm:w . 
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(2) JlEZ.Il.A TVPE.-

Qperculum sha rply dclimi1cd by a ci rcular internal indentation just at the inner side of a 
weak ly develo ped ring. The operculum :md a region under the nscostome are strengthen~ 
and rigid. Wa ll structure r.uhcr (:omplcx. Ascostomc smooth . Pcriascus strongly developed, 
with ring-shaped thickening over the ascosto mc. tapering towards the base; staining blue 
wi th iodine. Funiculus present. 

Examples: Pe:i: a lxul ia. P. ~·tll"t'Ol't41ll (Fig. 7). P. dt'fJff'SSII , P. tmmtQphiltl (Fig. 8). a nd P. 

rt•rea. 

(3) ASCOOI::S t.HS TVPE.-

Opcrcu lum very la rge. sharpl y delimited by a weak indentation and a circular zone or two­
sided wall desin tcgrat ion . Ring on ly weakly developed . Operculum strengthened but not 
rigid. Ascostome smooth. Periascus very thin : not blued with iodine. Funiculus and funnel 
a bsent. 

Exa mples: A.fc·od(•:mti.~ nigrictms {Fig. 9) nnd A. microscopictJ (Fig. 10). 

Figs. 7- 10. Diagrummatic sections of ascus lops. as seen with electron microscopy. - F1g. 7. Pr:i:o 
tlmmophilu. - Fig. 8. Pc·:i:a surmsl'lfa.-Fig. 9. AscmlesmtHiigrirans. - Fig. 10. AsrQt/;:smis mlrru.l·ropiro. 
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(4) Ocmst'OM.A TYJ>E .. -

Operculum rather rough ly delimited. without indenta tion o r prominent ring. sometimes 
strengt hened at its in ner side by an electron-t ransparent layer. Apica l wall with thimble-shaped 
electron-dense lami na interruptt."<l by a th ick ring-shaped electron-transparen t zone. Dehiscence 
takes place in a weakened zone between the electron-transparent ring and the strengthened 
operculum. t r the opercu lum is not strengthened the operculum may be tom irregularly. 
Clta\'age or wall and orx=rcu lum along the thimble-shaped lamina above the clcctron-t rn ns­
parcnt ring is rather rrcquent after dehiscence. Ascostomc rough. Pcriascus thin if present : not 
blued ...,i th iodine. Funiculus present. 

Examples: Pynmt!mu umpltulodt•s (Fig. II ). Amhrarobio mauri111hra (Fig. 12). Aleurla 

ouramw (Figs. 13. 14). Otidt•a OIIOiiC'u. Cuprubiu granuluttl (Figs. I 5. 16). Clwilynll'nia pul­

dlt'rrlma, C. l'itel/iua (Fig. 17), Scuw/Unio armatospora (Fig. 18). 0 C'tosporu musd-mumlis 

tfig. 19), and So 11Wbyt'ilu unkolar (Fig. 20). 

Figs. 11- 16. Diagrammatic sccttons o( 3SCUS tops. 3S sc:cn with d«tron microscopy. Fig. II. Py ronr.mu 
Dnlphutml,•s. - Fig. 12. AmlrrUI'Oblu mumiluhrtL - Figs. 13. 14. Alt'uriu u11rumia. 
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Figs. IS-16. Oiagr.ammat ic S«tions of ascus tops. a~ St.'t!n wilh ck-clron microscopy. Coprobiu granr.~+ 
lura. 

(5) H EL\' El..LA T\'PE.-

Ope rculum sharply delimited at ils basa l side by a ring-shaped breaking-line j ust al the 
inner side of a narro w. scarcely pro liferating ring. Apica l w:1ll with a thimble-shaped elec· 
tro n-den sc lamina. which is o nly intcrruplcd by the pro liferating ring. Ascosto mc smoot h. 
l'eriascus ve ry 1hin: not blued with iod ine. Funiculus present . 

Exa mples: llt•!l•t.'llu cr i,IJUl (Fig. 21 ) and G('opy.\·i.f carhmwria (Fig. 22). 

(6) U RSULA Tl'J>E.-

Opcrcu lum ra1her ro ughly delimited by a n external ring-shaped zone o f wall desintegration. 
witho ut inden tat ion or pro lifera ting ring. not strengt hened . In the inner wall layer of 1he 
lop a thimble-shaped elect ron-dense la mina is formed. which is iruerceplcd at the apex by a 
broad ring·shupcd electron-transparent :zone. Ncar the upper margin of this zone the OJX'f· 
culum is to rn loose. Ascostome rather ro ugh. Periascus very thin. not staining blue with 
iodine. Fun iculus no t yet rtocorded. 

Exa mple: Urmiltl pftmwsis (Figs. 23. 24), 

(7) SAII.OOSC\' l>HA TY I' F..-

O perculum very thick, ra ther n:urow, cen lra lly or o bliquely placed . sharply dclimi led in the 
inner layer and more roughly in !he o u1cr layer. Inner layer stro ngly swollen . o rtcn stratif11.'iJ 
and laminated. fo rming a thick lem icular body (opercular plug) at the top. Ascostomc 
smooth. Pcria scus clearly developed; no t blued wilh iodine . Fu niculu s prcscnl . 

Examples: .\'t~ rc'tJ.I't.)'plw t·ut·cim•a (Figs. 25. 26: cf. van l:lrummclen. / 975). Piiii) 'O c11pn•.uiM 

(Fig. 27). Pst'r1dopfecwnia nigrefla (Fig. 28). and Desma:itw !/fa acicufa (cf. also Samuelson. 
197; .). 
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(8) Ttu:u :F«>Lus nt•t:.-

Operculum absent in muhi sporcd asci o r ra ther roughly delimited in some 8-spon:d asci. 
Usually opening by an irregular tear or with a bi labia te split starting from the margin of a 
small. rigid, apical disk . Sometimes e:uemal forces produce a more or less ci rcu lar tea r 

I 
zo \ 

Figs. 17- 20. Diagramm11tic sections of ascus tops. as see n ~~o• i th electron microscopy. - Fig. 17. 
Clwilpncmu \'itrlli11a. - Fig. 18. Snllrllit~iu armutospora. - Fig. 19. Octospora nrusd-nrurolis. - Fig. 
20 . . 'io .. wbyrllo unfrolor. 



122 P E II. SOON IA - Voi. IO. Part 1. 19i8 

Figs. 21- 22. Diagrammatic: sections of ascus tops. as seen with electron microscopy. - Fig. 21 Hr/1(1/tJ 
crispo.- Fig. 22. G~upy.ri.1· mrhmwriu. 

(Lt!ptokafpion) . A usually prono unced ring in the W:i ll prevents the tear to pass this k \·tl. 
Ascosto mc ro ugh (if present). Wall thick and oncn strongly s1ratificd o r la minah:d . Pcna scus 
and fu niculus absent. 

Exa mples: '1111!/t>bolus stercore11s (Figs. 29- 32). ' Rhyp(lrobius' myrio:won1s (Figs. 33- 381. 
' R.' crustunms (Fig. 39). ' R.' ctminus (fig. 40). 'A scophamls' cm•mtm.\'ii (Fig. 41). Coprouu 
spec .• Lnsioholus mmwH IIS (Fig. 42). L. p ilo.m.t (Fig. 43), and Asro=mm.f 1\'0olltopt•nsis (Ftg. 
44). 

The Thelebolus type of ascus covers a wide range of pos.'ii bililic:s. mun y of which ha \'( bun 
studied in detail by Kimbrough (/966. 1972) and Kimbro ugh & Korf (/967). 

t\ s ou r knowledge about asc us-structure in the genera of the Pezi:r.ales is s till very incom· 
plcte. it is well possible. and even pro bable. that further types of asci will turn up in fu ture. 

A more detailed study of the Thelebolaceae wi ll almost certai nly lead to a further ~utr 
d ivision o f the Theleba/w; type. 

A great deal o f informatio n o n the structure o f the ascus top is still required from many 
importan t genera. especially from those with a tropica l distribution. 

Most o f the Tubcralcs should be classified a mong the l)cziza lcs. but as these fu ngi ha\'t 
lost their mechanism o f ascus dehiscence it is not possible to fit them in on this character 

CONCL USIONS 

If we co nsider the info rmat ion avai la ble and compare the diiTerent structures it is possible 
to recognize certain a ninities :md trends. This has k-d me in the fi rst place to distinguish the 
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Fias. 23--28. Diagn~mmatic sections or ascus tops, as seen .,.ith electron microscopy. - figs. 23, 24. 
Urnula platt'nsis. - Figs. 25. 26. SorcoJqpha {'(X'cfnea. - Fig. 27. Pllhya cuprt'ssina. - FiJ. 28. 
Pseut/qpfrclanla nigrella. 
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Figs. 29-40. Diagrammat ic sections of a~ 11nd ascus tops (as S«n with c:l«tron microscopy, if not ot hcrv.ise 
stated). - figs. 2 32. Thd~botus sr~uor~w (with O\'Cr 1000 spores).- Fig. 29. Very )'Oung stage:. btfoct 
:ucosporogcncsis.- ~ig. 30. Ripening ascus. as sttn with light microscopy in K"Ctions stainc=d wit.h toluidine 
blue:.- Fig. 31 . Ripc::ningascus.- Fis. 32. Mature ascus.- Figs. 33- 38. · Rhyporobius' mJ·riosporuJ (12&-
512 spores). - Fig. 33. Ripmin~ 11scus(with about 256 spores). - Figs. 34, 35. Asci l with about 512 spores), 
as seen with lighl microscopy. stained with Congo red.- Figs. 36-38. Ripening and maturcasci(with abo11t 
256 spores). vilal obscr\'ation. - Fig. 39. • Hll)'fHJtObius' crus/act'us (with about 64 spores). - Fi.:. 40. 
• RltJ'purob{lt,f' ca11inu.1 (with about 32 spores ). 
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43 

F1~. 41-14. Dllgramm:uic sections or ascus tops. as S«n wit h cl«tron microscopy.- Fig. 41. ' As· 
r(Jphunus' UHfi/UII.I'ii. - Fig. 42. /.osiUbolus monasf'us. - F1g. 43. l.ol'iohoiiiS pilosus. - FiJ!. 44. As· 
ro:dllu~· 1-\00IJwprttJU. 

tighl 1ypes described abo\·c. and in the second place 10 visualize their possible interrelat ion­

ship m a scheme (fig. 45). 

The following trends can tx· r"-cognizcd.-

(1 ) All asci wi th ·amyloid walls' studied thus fa r form a compact and closely rela ted group. 
(2) The Auodt•.mu'.( type Hikes a ra1 hcr isola ted position. 
ll) There is a ra1hcr complete S(."a lc of structures ra nging from TMMXJius ... ia LA.siobo/us 
and CQprotus \•ia Pyronema - Alruria - Coprobia - Clu!ilymt'llia - OcwJpora - Sr•m•lli11ia -
Sullwbyt'lla to members of the Sarcoscyphaccac. 
{4) No direct relation wit h the asd or lnopcrcul;uac has been detected . 
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Saccobolus 

Ascobolus 

Boudiera 

Thecotheus 

Iodophanus 

I Peziza 
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Thelebolus 
(incl. Rhyparobius) 

Ascozonus . 

Lasiobo l us 

Copro tus 

Pyronema 

Anth r acobia 

Aleur ia 

Copr obia 

Chei l ymenia 

Scute l linia 

Octospora 

Sowerbyella 

? .. ······ 
....... ··· 

/\scodesmis 

Geopyxis 

Helvella 

...-----{/ \'I---_ 
I Ur nula I Sarcoscypha 

Pithya 

Pseudoplectania 

Desmazierella 

Fig. 45. Tentative scheme of possible intcrrclationsh1ps between diOCrcnt types of opcnmg mcchanisrm 
of asci in Pc7Jtalcs. 

A CKNOWLJ:OOE.\IE!\IS 

The wri1cr wishes to ex press his tha nks to Mrs. J. A. M. Kramer. Wilti nk fo r her skill ful 
h . ."(;hn ical assislancc. 

P:trt of th is work has been carried out wi th the fi na ncial supporl of the Fou ndation for 
Fundamental Biological Research (B ION). 

AllDM.EVIAllO~S USt.U IN TliXT·fiOUR£S 

A, ascostome; A D. apical disk; C, cleavage of ascus wall: F, line or zone of frncturing: l ,indcnlation of ascus 
wall: JL. mner layer of the ascus wall (fhc boundary between in ner and outer layer is indicated bp 
continuous line.): ITL. interrupted thimble-shaped lamina (indicated by a dotted line): 0 , operculum: OL 
ou1cr layer oft he ascus wall: OP, opercula r plug; P. periascus (extra-nscnn layer): R. prominent ring: RZ. 
ring-shaped, elecuon-tr.Jnsparent zone: oft he: ascus wall: SL. sublaycring oft he ascus wa ll (usually mdiCllttd 
by dolled lines): ST. Slrenglhcncd layer: SW. strongly swollen wall regio n: TL. thimbk·shapcd lamw 
(indic:ucd by a dotted line): WZ, w~1kcm:d zone. 
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At>DENDUN 

Just after rn:civing the ga11C)' proofs. three studi.:s on th.: ascus structur~: of Pt'".tizu lcs cumc to Ill ) not.:r 
Kimbrough · Denny ( 1978) studied the ascus :r.truc tur.: in l..a.\iubolu.r monosl'US. 
Sa muelson ( / 918u) pubhshed on the structur~: o f iodine·posi t i\·e asci in Pl': l:.u .JIIUOSIJ. ,h fohl'lc: 

u.·nuluw.s, Suuoboll.:1 rlr-tJUI.qwru /u.r, 1'11t'l'OIIil'W [WIIt'tkrl. a nd lodophunus grunullpoluds. H.: (Samuci!Dc., 
197.'fh) also publ ished on th.: asci of the SO<allcd OtidNNff,.uria complex. •te studied I he ·apica l :tpp~mD' 

of a )Ci in Othku lrporitw. Jafm:o fustrorpo, llumoriu lwm 6ph1H'riru , ,\"phurrosport'lla btllt/llc'U, .~ kwru 

tmrum ifl , Amhrurobla mt'luluma, Srot f'lliniu srlll t'lla la, A.w:o:onu.r ~·oolhoprnsis, GNJp)'.d S ma;ai/S, toJ 
&wt'rbyt•llu tmpt·riulis. 

Although most of the1r results and illustra tions ag.r~ with my li ndings. some oft hd r int c: rprc1a11un•m 
strikmglydiiT.:rcnt. 
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CLAMP CONNECTIONS AT THE CHEI LOC\'STIDIA 

IN M\'CENA 

R. A. M AAS GEe.TERANUS 

Clamp connt."Ctlnns at the chd locystidia in MJ'UIIa arc ln \'l!nably corrclat~-d with 
their presence in otherelcmcntsofhymenium and subh}·mcmum. In some species of 
the genus damped chci i OC)'~ Iidia a~:cur in both the fou r· and two-spored forms: m 
others. the chcilocyst1dia arc d:ampk~~ in the two-spored form. Two of th< S«tions 
ua mincd arc shov."n to compnse species with clamped and species with clnmpless 
chciloc:)-stidia. suta,oc~ting that the presence of clamps althe chcilocystidia is a 
ch:~ractcr of spccifK" ruther than SC'Ctional imponance. Two examples are gh·en 10 
•llustro tc the ' 't&lue of clamps at chciiC~.:ystidia as a distmGuishingcharacter. M yrr.'IUJ 

JUrobi and M . 111\'t>ipt'J.. long regarded as being identical. nrc here considered 10 
rcprcsc:n1 two separate sp«ies. 

The incidental observation of 01 clamp connection :11 the base of chdlocystidia in some 
spec ieS of Myrww and the appa rent abscm:c in o thers elicit ed a more d irected im·c:stigation, 
thl' result or which seems wo rth recording. Before: prese nting Ill)' o" n fi ndings. a brier sur­
\ '1! )' or the literature sho uld precede. 

Jossera nd (19J7) reported o n v:u ious species or Omplwfiu which v.ere subsequently transfer­
red to MJ""I!nu by KUhner. Jossera nd neither described no r depicted clampsu tthcchcilocystldia. 
although they are known to be present in Myri!IW gracilis (QuC I.) KUhn. 

Kii hncr in his mo nogra ph (1938) occasiona lly did observe: clam ps, usually a t the septa or 

hyphae. but d id not accord spc.-cial impo rtance to them. In figure 94 (page 299) o ne of the 
chcilocy~t idia (depicted by R. Maire) is shown to possess a clamp. In his chapter o n cystidia 

(pp. 77 84) K Uhncr did not mention the presence of clamps. 
Smit h (1941} was reticcnt ubout clamp conm:c tions. a nd so was Favre ( 1955. 1960). 
A change took place wit h the appcamnce or the public:ations of KUhner & Valla (1971) 

and Malcncon & Denault (197.S) m tha t these authors described and depicted clamps whenever 
they ~w them. sometimes a t septa of hyphae, someti mes a t hymenia l clemen ts. But. whereas 
Malem;on & Scrtault ignored the significa nce of th~! clamps. Ki.ihncr & Va lla frequently used 

them for the distinction or two closely resembling species. 
The obovc rc,•icw is by no means an c.dmustive o ne, but suffices to show that if clamp 

con nt:ctions we n: no ticed at the chcilocyst id ia. the observation was r-.ucly a nd o nly quite 
recen tly put to use with a view to facili ta te the distinctio n between species. 

In thccourscofmyinvestig:•tio n I fou nd that the oste-nsible lack ofclam psa t thccheilocystidia 
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in mature b:tsid ioma ta was not necessa rily evidence of their absence also in a younger stagc.1 

During. or perhaps in the later stages of. the development of the hymcnial region. the chc• lcx;ys­
tid ia in some species would a ppear to lose every trace o f the earlier presence of a cla mp 
connection at their base. It may be rcmind!!d tha t a si milar pheno menon is a lso known in the 
basidia o f some sp<:cics o f Rhodophylllls. Clamp conn« tions found to occur at lhe youn ger 
basidin may be ha rd to distingui sh at a later stage. To avoid uncertainties of a si mila r nature in 
the work I had undertaken , the investigation was ex tended to include also ot her hymcn ial 
clements. It was fou nd that in all species exami ned the presence o r absence of clamps at the 
cheilocystidin is invariably correlated ""'ith their presence o r absc=nce at the basidia and at the: 
septa of the subhymeniul hyphae. This was to be expected since chcilocyst idia <tnd basidia bot h 
arise from subhymenia l hyphae, but I wa nted confirmat iOn of my assumption. This pri nciple 
someti mes facilitates the sea rch for clamps at the chcilocystidiu (since clamps at the septa of 
subhymcnial hyphae a rc k:ss subject to change) and may. under circumsta nces. pro ve the only 
means o f demonst ra ti ng the presence o r a bsence of clamps. 

The next question thnt arose was whether the presence (or a bsence} o f clamps at the 
cheilocystidia wo uld o r wo uld no t depend on the species being in its fo ur-spored o r two­
spored fo rm. Fo ur- and two-spored fo rms of the same SJX.'Cies nrc known (or repu ted) to 
occur in \'arious sections throughout the genus Mycena. The following sp<.-cics \I. ere sck"t tcd 
for closer inspection. They arc arr.m ged nccording to the sections a nd subd ivisions 01s in­
d icah.-d by KUhner & Romagne i ( / 951). while their nomenclatu re fo llows the Check l ist by 
Dennis & t1/. (1960). 

I. FilifH!des: M .filopt!s (Bu ll . ex Fr.) Kummer (Figs. I , 2), M . mt•tatu (Fr.) Kummcr(Figs. 3-
S). M. Sf'flia J. E. l ange (F igs. 8). . 

2. Rigitlrpcdt·.~: M. ga/erinl/(1/tl (Sco p. ex Fr.) S. F. Gray (Figs. 9-11). 
3. Adanir/t,l' § H iemafl's: M . hicmtl/i,( (Osb. upud Rct z. ex Fr.) QuCI. (Figs. 12- 14), M . olido 

Ores. (Figs. 15- 18). 
4. Aclonidm• § Amahi/is.fimae : M. jltii'Qa/btl (Fr.) Q uCI. (Figs. 19. 20). 
S. A1lcmiclm• § Lactt!m•: ,H. lm't f'a (Pcrs. ex Fr.) Kummer (Fig. 21: fo r illustmt ion of the 

cheilocyst idia in the fou r-spored fo rm. see KUhner & Va lla. 1971: fig . I ll 3). 

Exa minn tio n sho wed the S(X.'Cits or sections I. 4. and S to possess clamps a t the chciloeys­
tidia in both the rou r- and two-spored forms. The species o r sections 2 and 3 were fou nd to 
possess clamped cheilocystidiu in the four-spored form , clamplcss ehei locystidia in the two­
spored form. 

Yet anot ht= r species. which docs no t figure in the abo\'C enumeration. is M . cMccltlblliJ 
(Peck ) Sacc. It was rc~a rdL-d by KOhner & Romagncsi (1951: 11 8) as a member or the genus 
Dl•!;c(llultl, but afterwa rds resto red in Myum1 by KOhne r & Va lla (1971: 48). like in e.g. 
M . galt•rirulata or section 2. the fou r-spored rorm has chc:ilocystid ia with clamps. the tWO· 
spored fo rm h:1s clamplcss cheilocystidia (KUhner & Valla . / 972: 48-49). 

1 In thiS r~pcct l nm and h:wc bL-cn cun~tantly aware.- of the.- trut h of tht :ad momuon: 'Abscm~ or 
O:\'ldc."ncc is not C\'idcncc of :absence,· 
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2 3 4 

5 6 8 

9 10 11 

f1g s. I. 2. Myct'no filopu, {'hciloc)·slicl ia. - I. Two-spored form: Nclherlands: Wiuingcrmccr, Rob· 
bc::noord, 23 Oct. 1976, C. Bas 7106 (L). - 2. Four-sportd form: Ne1 hcrl:mds: Hrcda, 15 NO\', 1964, 1'. 
B. 1unHn (l ). 

f igs. 3-S. M)'c~nu mt'turu , chciloc)')lidia. - J . Two-spored form: Ne1herlands: Oosl·flc,·oland, 9 Dec. 
1976, F. & c;. 1. M. G. Tjo/lmJtlt (l}. - 4. Four-spored fo rm: as preceding. - S. Fo ur-spored form: 
s~.~.oocn : F;i CA!), succ. pracs. u~l. 119 (U PS). 

flp. 6-8. M)'t't'tl(l Mpiu, chcilocystidia. - 6. Two-spot«! form: Netherlands: Drongelens kanaal. I Nov. 
1970. P. B. 1angn (l ). - 7. Four-sporOO form: Netherland!': Kootwijkcrvcld,Oct. 1970, G. S. •le Hoog (l). 
- 8. Four-sporrd form; Denmark : SiU:cborg. 0sterskO\', 24 Oct. 1947. M . Umgt' (C). 

Figs. 9- 11 . M)"Ct'nugalrricu.lata,chciloeystidia. - 9. Two·sporcd form: Netherlands: LaagSoen:n, 27 Scp1. 
1976. R. A. MaosGustt'Fonus JjJJO(L: noteaborli\·c::damps). - 10. Two-spored fo rm: Netherlands: Baarn. 
15 Apr. 1977. W. Ganu (L). - I I. Four-spored form: Netherlands: Koning's Hof. S Dec. 1976, 1. run 
Brummdtn j /62 ( l.) - All figures x 2800. 
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From these o bservatio ns the fact emerges tha t two kinds of two-spored forms appear to 
exist o ne which has cla mp connections a t th-: cheilocystidia. and ano ther which has 
chcilocystidia dc\'oid of clamps. The cytological , genetic, and taxono mic implica tions would 
seem well wort h in\'estiga ting. but arc beyond the scope of the present note. The urgency of 
such an investiga tion is the more pressing since matters ma y well prove more complicated 
tlmn they a ppear on the o utside. A. H. Smith ( / 9Jtf) published a paper o n two-spored for ms 
in various SJX."Cies of Mycnw. His in\'cstigutions, howe\•er. rather more concerned the nu­
clear behaviour of the basidia. offering no clue in a nswe ring the questions posed in the 
present no te. Ki.ihner (Jt;J8: 12S), in his chapter o n pa rthenogenetic forms in Myuna, sta t­
ed that · .. . lA forme bisporique de M. gtlll!ricll/uta possCdc des hyphcs sous-hymCniales et des 

basidioh.-s :i. un scul noyau ... .' l-I e proceeded by referring to A . H. Smith who ' , .. a cu le 
mi:rite de mo ntrer que les formes :i basidioles uninucll:i:cs que l'on reneon u c dans Ia nature. 
ne sont pas fo rcCments bispo riqucs ... mais qu'elles pcu\'ent prCscnter, sur le memc cha pea u 
... d es bOlsidcs 2·. 3- ct 4-sporiq ues. ou meme des basid es en majoritC tCtrasporiqucs .. .' As 
an example for the last named Ki.ihner mentio ned M . citrinomarginolo \llhich. as wi ll be 
shown presently. has clamped hymenial clements. The uninucleate conditio n o f the basidia 
a ppa rently docs no t necessa rily impl y tha t the basidia (and the chcilocyst idia) must be de· 
void of clamps. Wo uld it be too bold a thought to assume that some o f the uninucleate 
pccies of M )'('i/lla, irrespective of the number of spores produced per basidium. may present 

themselves as a dik aryotic population (wi th cla mped chcilocystid ia) o r a monokaryotic one 
{with clamplcss chci locystid ia)? It see ms we still ha\'c a long w:•y to go. 

A furt her question whic h required in\'cstigatio n was whether it wou ld be com .'Ct to as­
sume the charac ter to hn\'e general applicability if wit hin a section of four-spored species 
some of its ra ndoml y selected members arc found to possess clamps at the chcilocystidia. 
The 'Fragilipcdcs typiqucs' (KUhner & Romagncsi . / 953: 106) is a case in poi nt. Of this 
gro up. M. tlhromsii Murrill (2 North American collections. L). M. ani1es (Fr.) QuCI. () 
Dutch coli.. L: I s .... •ed ish coli .. UPS). M . olcalilw (Fr. ex Fr.) Kummer (3 Dutch coli.. L; 2 
Danish coli .. C: 2 Swedish coli ., UPS). M . }Ocobi Mairc1 (2 Dutch coli., L: sec also Ma­
lcn~;on & Bcrta ult . 1975: 279, as M . nil'<'ipes). M . /cploceplta/a ( J>crs. ex Fr.) Gillctl (6 Dutch 

coil .. L; I Swedis h co li.. C: 2 Swc..-di sh coli .. UPS). /H. pmccox Vel. (2 Dutch coli ., 1~ 3 
Czcc hoslo\•a kian coli., L), ~~~~d M . : t•phim.f (Fr. ex Fr.) Kummer (I Aust rian coli .. L) ha\'C 
chcilocys tidia with cla mps. T wo o thers. M . ni •·cipt'.f Mu rrill : (2 No rth America n coli .. L) 

and l'··f . slrobilicola Favre & Ki.i hn. ( I Swiss coli .. L). ha ve their chcilocyst id ia devoid of 
clamps. 

1 II may cause some surprise 1hat M . j acobi and M . niw·ifH'S. regn rdtd as bemg idcntiC'dl ever ~li'IC'C 

KUhner (ll/J8: 486). are hert tnken to reprc~nt 1wo indcpcndcnl spxies. In vK:w or lhe prcctdins. 
hOWe\'er. I dO n01 'Ai Sh tO tKdude I he possibility thai the$: tWO tUKll , bot h or ~Ahich are four-spored, 
arc Spl."Cil'icully d ifferent. procisely because or the prc~nce or cl:lmp5 in the rormer and the lack o( 

clamps in 1hc Iauer. This :>«ms the more pruden t cour~ as long as !here is no knov. ing whul cxac1ly 
I he presence or clamps portends. 

J Thcrc sc.-.:ms to be: a g.ro~Aing, but unwarr:uued.tcndcncy to usc I he name M . chlmim41u(J. E. U.nge) Sinc. 
ror this sp«its. 
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Figi. 12- 14. Myo-11u hir:nwlil , chc.ilocysttd ia,- 12. Two-sporfil form; N~thcrlands: Amsterdam. Am­
)tcrdamsc 8os.. 10 Oc1. 1977, J . Rt'ip:dus (l ).- 13. Two-spored form: Sweden: Fgi t:X>. SUl'C. praes. 
ups:a l. 1746 (UPS), - 14. Fo ur-sportd fo rm: Netherl:mdi: Fonmond. Duursche Waardm, 18 Dec. 
l'.m. G. & II. Pitpenbrtwk JOUr (l ). 

Fi¥S. 15-18. Myet•rw olidu , chcilcx:~tidia . - T wo-spored fo rm: Netherlancl$: St. Odilii:nbcrg, Mun­
nicksbos. 7 OcL 1962, C. Bus 18J9 ( l ), - 16. Two-spored for m; Czc:c:hoslovu.kia: Morn\ia. Zdm\'3 
\'oda nc:u 7..:\ t o~icc. 5 Sept . 1945, V. Vauk (PRM 13465). - 17. Fo ur-spored fo rm : Net herlands: 
0\·em:~n. Elswout. 1 Nov. 1974, E. Kil.l' I'"'' Wm·t'rt•n (Herb. v. W.).- 18. Fou r-spou .. "tt form: Great 
Briuun: Wales. Lnke V)'Tllwy, 2.Sept , 1960. £. Kiu I'UII IYtH'f'rt"rl (Herb. v.W,), 

figs. 19. 20. Myunu jluroolba. eheilocystidlll . - Two-spon:d form: Net hcrhand~: De Lutu:. 30 Oct, 
1948, II. S. C. tluijsman ( l ). - 20. Four·spored form; Netherland s: 1-lcusden, 19 No \', 1976. P. B. 
Jonst:n (L). 

fig. 21. Myr:ena Jar:t;.•a. cheiloc)'Stidia.- Two-spored form: Ncthcrbnds: Kuindcrbos. 9 Oct. 1976. P. B. 
Jaii.JI''' (L). - All figurts x 2800. 
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The group of species designated by KUhner & Ro magnesi (1953: 104) as the ·second 
grou p of the Ca lodontes' may scr\'C as another instance, Of the spt.'cies examined . Myt t>no 

a1rom11rginutu (Lasc h) Kummer (I Belgian coli .. L) has chci locystidia without clamps. My· 
c''"'' mpillaripi's P~-ck (2 Dutch coli. . L), M. rirrit~omargit~tlfa G illet (2 Ou1ch coli .. L). M. 
o/hn,Y!nmarginnla (Masscc apud Cooke) Masscc (4 Dutch coil .. L). M. pMpureofu.~rtl (P~-ck) 

Sacc . ( I Belgian. I Polish coli .. both L). M. ruhromarginolll (Fr. ex F r.) Kummer (I German 
coli .. L: 2 Swedish coli .. UPS). and M . st>ynii Qui!l. (2 Dutch coli, L) all possess clamped 
cheilocystidia . 

Thus. it would seem from !he few examples examined that the presence of clamps a t the 
chctlocysltdia (or their absence. as the case may be) is n character of specific mther than 
S(.'Ctional significance. T he following cases are recorded to demonstr.Jte the \'alue of the 
character. 

Myrt>llll h•p1ori'phaln and M . l'itilis (Fr.) Qui!l . a rc both common members of the genus, 
and yet of either species there may be fo und forms which arc hard to recognize. KUhner 
( /':138: 468) described the former S(X'Cks as M. m e1a10 sensu Schroeter, the Iauer (504) ~s ,\/. 
jilopcs sensu Schroeter. Although his descriptions do show points of diffcrcncx. there is 
ample occasion for the two 1axa to be confused on aocounl of th~: many characters th~)' 

htt\'C in common. It is true that Ki.ihner & Romagnesi ( 1953: 107) placed M . Jepuw•plwlu io 
St."Ction Fragihpetles and M. l'itilis in sec tion Rigitlipt'tli!l' (108). but a great deal of expcncncc 
is required 10 appreciate such a qualitative character as is the rigidity of a slender stipc= tn 

rrcsh condition. let alone the difficulty of judgment once the material is dried . Ho""e'"«· 
there is one infallib le d iffere nt ial character - M . lt!fJIIJ('t!fJim/(1 possesses clampt:d ehciiOC)S· 

tidia, whereas those of M . ''ililis arc c\amplcss. 
As a second example I may refer to the remark accompanying K iihncr's descript ion of M. 

po/ygrammu f. umbigua (1938: 503): 'Celie forme relic le M . polygrammll au' M . filopt•s (- M. 

••itili.rJ ct scr:til pcut -Ctre mieux placCe comme forme de ccttc dcrniCrc csJX"ce. dont cllc nc difftrc 
guere que par lc pied striC. · I do not know this form but if its cheilocystidia should prove to 
possess clamps. the taxon delinitely belongs to M . pol)"gflmlma. 

A <.: KNOWLElX.iE.\Il::"oo'TS 

Collcc1ions of scvcr.J I of the Spl.'Cics disc ussed in this paper hm•t been rccei,•cd on loan or 
for im:orporation in the ·Rijkshcrbarium' from the herbaria at Ann Arbor IM ICH). 
Kobcnhavn (C), Praha (PRM). Uppsala (U I,S). as well as rrom Mr. P. B. Jansen (l)rcda), 
Dr. E. Kits van Wavcrcn {Amsterdam). Mr. E. Schild (Brienz). To nil these I Y.ISh to e.\· 

press Ill) ' indebtedness. Appreciati\'e acknowledgemen t is also made to Mr. M . Josseraod 
(Lyon) for the interest he has shown in my work . Thanks arc due to the Director of 1he 
' Rijhhcrbarium· fo r pro\'iding working facilities. 
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13S 

fAYkl, J. (l955), Lcsc:hampignons !>up(l'icurs dc: lazonc: alpinedu Pnrc Notional sui~. In RC:suh. Rech. sci. 
Pare nrun. ~ui)sc V. 33. 

- ( 1960). C:atalosuc: descriptif des c: h~ampignons suJKricurs de: In :r.onc subalpine du Pll tc N:uional 
)Uissc. In Rk ult. Rl-ch, sci. Pore na tn. suisse VI. 41. 

JuS .. 'iLKASO, M . ( 19l 7J. lkscnption de: quelques Omphalc:s blllnchc:s. In Annis Soc. linn. l )'on HO: 77-96. 
'1936'. 

KCm•u . R. (1938). lc genre .\fyrf'IIIJ (Fr•cs). In Enc) I. m)·col. 10. 
K~usu, R. & ROMA<:SFSI, H. (195J). flon.: ana lytiquc des c:hamp1gnons supCricurs (Agarics, bolcts. 

c:huntcrc:llc:s). Paris. 
KCHso. R. & VAU.A. G. ( 1972)Contribut!On D Ia conn:ai SSllnccdcs~pXcs bla nches A spores non omyloidcs 
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ST DIES IN RES PINATE BASIDIOMYCETES-V 

Some new gcnc.ra and s pecies 

W. J OUCH 

Rijk.flu•rharium, Uitlc11 

The rollowing new t:u::rarc proposed: Ar~'lrulollyJnum gen. nov. (based on ll)'tbmm 
gtlscofususcrms Rci..:h,), Cl:rut·c•oh)'llnum brrum<'tlm gen. et spec. nov, CrWIQiti)'CCS 
gen. nov. (baS('d on Odontiu.suhabrilpW Bourd. & Gall:.), Alt>guluqsritliltm gen . nov. 
(based on (Orlirium leuroxomhum Ores.). Phlebiopsisgen. nqv. (based on 71telcphora 
gixuntta Fr.). and SroWmJ'rt's gen. nov. (based on Conirium fullux) . Se:\·en new 

combinations arc proposed. 

l'hlebiupsis Hilich. gem. '/0''· 

C:upo'<OIIlll .. :cmceo.gelat mosum, crass-urn. adnatum , pallitle cohmrtu m. HymcnQphorum luc\'e ad 
odont ioideum. Systcma hypharum monomit icu m. Hyphae hyalinne, basales d istinctae, incrassa te tuni· 
t'dttle, basales ad 10 Jtm in diam .. libulis rnris. Cystidin incrnssate tunicatn et incrustatn. Basidia angu$\c 
davata . Sponu: hyalinac. tcnui·tunicatac. cylindrdccac \-cl dlipsoidcnc, inamyloideae. 

T)pU : Thc•fc•plmru gigumeu Fr. 

Uastdioca rp annual. resupinate. effused, ceraceous. Hymcnial surracc C\'CII to odontioid . Hy­
pha! system monomi tic. Hyph:tc hya line. cylindrical to torulose. compactly arr.mged. at 
least in the: subhymenial part. more loose in the trama: the b.1sa l hyphae thickwalled and up 
to 10 11m wide: cla mps lacking o r r.tre. CyMidia hyaline. thick-walled. incrusted . Basidia 
hyahne. narrowly cla\'atc. Spores hya line, thin->A'a lled . cylindrica l to dlipsoidal . not amy· 
loid. 

Phltbiop!Js~i~ln ln (Fr. )Jiilich. cumb. 110~.: OOsionym. Thr!lt•plroraKiRumt•u Fr .. Syst. Mycol. 1: 448. 1821.­
Typc locality: Sweden. 

The type SJX."Cics has tx-en plaCI..'d in J•ttlcbia a nd Phancrochactc. It belongs certainly no t to 
Phlcbia and shows only a \'Cry we:1k rdationship with Phanc rochactc (wide. thick-wa lled 
basal hyphae wtth rare o r multiple cla mp-conne:<.ions). There are some ot her species which 
\'ery probably belong to thi l> genus. T hey will be dea lt with later on. 

A u s I r a I o h y d n u m Hil ich . J:t'll . 1101', 

C.:arposonm r~ttpmo t um \'CI etTuso-renexum, firme mcmbmnaccum. adnatum. margine dellmit:uo: 
rbt.:omorptu.c dcsunt. Hymcnophorum hydnotdc:um. Systcma hypharu m monomitkum ,.cl indistim:tc 
dtmmcum. 1-lyphue hyalinac. cylindntceac, hyphal' loubhymcnii lenui·tunicalac:, hyphae: tramnc: crassc· 
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tunK:-.uae (usq ue ad I pm). lnc\'CS. afibulatac. Cystidi:~ ( kdc tocy.)tidia) adsun1 . c" hyphis gcnc:r.HJ \"is 
crcsccnti:t, po~r.) ;.picis pa ulum incrusta ta. Basidia hyahna, davata, circa 13- 20 11m longa. afibu lata. 
Sporoe hyahnae. plus minus'-c dhpso1due. circa 4-6Jtm long.ac, tcnuHunicatac. lae\'CS, mamyloJdeac. 

Typus: llyd11um grisro{usrl'st·c•ns Reichardt. 

Basidiocarp an nual. resupi nate to cffuso-rcflcxcd, several em la rge. firm-membranaccou~. 
adnatc: context homogeneous: margin determina te: rhizomorphs or hyphul str.mds lacking. 
Hymcn ial surrace hydnoid. H ypha! system monomitic or indistinctly dimitic. Hyphae hy­
aline, cylind rical. compactly arra nged. 4-9 pm in diam .. thi n-walled in the .su bhymcnium. 
thick·wa llcd in the trama (up to I pm), smooth; clamps lacking. throughout. Cystidia (i~k<.·lc· 
tocystidia} present. abundant. urising rrom thick-walled. clamplcss. gcncrdtivc hyphae: the 
projecting part loosely incrusted . Basidia hyaline. clavate. C'. 13- 20 11m long: :a basa l clamp 
lacking. Spores hyaline. more or less ellipsoid. about 4-6 pm long. thin-walled, smooth. not 
a myloid. 

AU!o l raloh~·dnum griseo-rusct'S('tns lRtich:trdt) Hilich. comb. tW I'.: b:tstonym, ll)d'mm grtsl'tr/u.rct'.uo•m 
Kc1clmrd t ;,. Verb. zool-bot. Gcs. Wien 16: J74. 1866. Type loc:thty: Au:;:ualia. 

Cera e eo h y d n u m J U!ich. gen. IIOV. 

Carposoma resupmatum, dl"usum. ccro~ceum , margine indistincta , rhi1.omorphae desunt H) mcno· 
phorum hydn01dcum. brunneum. S)'Stc:ma hypharum dimillcum. Hyphae gcncr.UiVIIc hyalinac, cyhn· 
dracc::~c, compactac, ctrca 2-4 pnt in di:un., mcrnssa tc tunicatac. fibu lutac. Hyph:tc sktlet:tlcs hyahnae. 
cmssc tunicat:t.e. circa J- 5 pm m dtum. Rastdiu hyalin:t , claw.ta, pan·a. fibulrna. teuaspma. Spor11t 
hyahnae. plus minU.i\"e cllipsoidc::u:. p;uvac. tcnui-tunic:ltne, le;m~s. tnamyiOtdcac, 

Typus: C'rrniYtJhyrlmmt brmml'um Jiilich. 

Uasidiocarp ann ual. resupinate. cfTuscd. ceraceou s: margin indi!ltinct : rhizomorphs o r h)'· 
phal strands lacking. l·lymcnial surface brownish. hydnoid : the ll..'et h up to 7 mm long. Hy­
pha! system dimitic. with skelctals. Gcncr:ilive hyph;ac: hyaline. cylindrical. compactly ar­
ra nged. thick-walled. wt th clamps. Skclctals hyali ne . thick-walled . Basidia hyaline. narro"IY 
clava t~:. small. wit h smooth surface. with rour sterigmata: a basal clamp present . Spores 
hya line. more or less ellipsoid. smull . thin-walled. smooth . not amyloid . 

T l'I'E UX At.ITY.-Ncw Guinea 

Ceraccohydnum brunneum J i.ilich. ,\pcC'. 1101'. 

Carposoma resuptn;num, late rO'usum , circa 20 em Ia tum, ccra(eum, adnatum. margine tndctermmata 
tt sine rhizomorphis. Hymcnophorum brunm:um, hydnoidcum, dentes usque ad 7 mm longi, Sy)tcma 
hypharum dimiticum. Hyphae grner.uivac hyalinae, cylindral'CUC, l'Ompact:lt, 2.5-4 Jim 10 dtam .. 
cro~»e· tunicatac (usque ad I J111lJ, laC\'t S, fibulatac . H)phac )l;clctulcs hy.tlin:ae, cro~ssc-tuntC"atae , J.S 4 
~m •n diam. Cystidia dcsunt. Basidia hyulina, angu)te d a\"ata, 6 10 x 2.5 J Jlnl. tenut-tun icata, hlt \ CS. 
tibuhua , tetraspor.t . Sporac hyalinuc, fcre globosac \'tl lute elhpsotdcac. 2.11 J.4 x 2.2- 2.6 11111, h:nUt· 
tunit'olt:u:. lacves. inamyloidcac. 

Uasidiocarp annua l. resupinate. broadly effused. up to 20 em large. ceroceous. separable: 
context homogeneous: m:trgin indistinct. thinning out : rhi1.omorphs or hypha l stra nd s lack­
ing. Hymenial surraec hydnoid : the teeth slender. up to 7 mm long. Hypha! system dim itic. 
wit h skclct:t ls. Gcnerati\"e hyphae hya line. cylind rical. compactl y arranged in the subhy­
mcnium. more loosely nrr:mg.cd in the tra ma. often bmnching rrom the clu mps. 2.5-4 11m in 
diam .. thick-walled (up to I 11111). Y. ith smooth surra c: clamps present : content:. homo-
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gtneou s. Skclctals hyaline. lhick-wallcd, l..S-4 Jtm . thi n-wa lled. wit h smooth surface. with 
four sterigmata : a basal cla mp prc:scnt: contents homogeneous. Spores hya line . subglobose 
to broad ly ellipsoid. with small upiculus. 2.8- 3.4 x 2.2- 2.6 s•m. not glued together, thin­
~~oallcd. smooth . not amyloid or dextrinoid: conten ts homogenous. 
TYI'I~.-New Guinea. Papua. Boridi. 22.XI.I935. C. E. Carr 13470 (L). 

S co I om y c e s J Ui ich. gt-11 . 110 1•. 

Carpoi<> mot rcsupinuta , cffusa, circa tOO 11m crassa. plus minu~n: :~dnn t a, !axe membr:.nac~a. margine 
indistmcta. smc rhtzomorphis. 1-lymcnopho rum laevc:. Systc:ma hypharum monomiticum. H)'Phac hy­
•lin:ac, tcnui·tumcatc:, c:yhndrattac:, fibulat:ac , gunul:tt:ac. Cys tid i:t dcsunt , Rasidta h)-:ahna , angustc cl:t­
\lll. trnui·tunicata, fibul:ua. tctraspor.a. circa 20--40 s•m longa . stc:rigmatis Intis c:t usque ad 15 .urn 
longis. Sporac hyahnae, plus minuS\'c lute cllipsoidc:ac:, tc:nui-tunic:atac. l:teves, circa 7- 9 .urn long:tc: , 
pttulatac:. 

T)pus: Cortinum fullru Cunn. 

Basidiocurp annual. resupinate, ciTuscd. about 100 Jlnl thick. more or less ad nate, soft­
mtmbranaceous; the margin indistmct: rhizomorphs o r hypha! strands lack ing. Hymcnial 
surface even . Hypha I system monomitic. Hyphae hyaline. thin-walled. cylindrical. wi th damps. 
guttulate. Cystidia lacking. Basidia hyaline. cylindrical to narrowly clavate, thin-walled, about 
20-40Jlm long. with fou r \'Cry large and up to I 5 .urn long sterigmata . Spores hya line, more or less 
ellipsoid. thi n-wa lled. smoo th. about 7- 9 Jlnl long. guttulate. 

Scotumyces fallax (Cunn.) Jtilich. comb. 110 ' '· 

Cowt111111 fullax Cunn. m Tr.ans. Proc. R. Soc. N.Z. 82: 309. 1954 (basionym). - T)pt locality: New 
Znhwd. 

Basidiocnrp an nua l. resupinate, ciT used, up to several em large. about 100 11m thick. adnute o r 
stparablc in small picx:es. soft-membra naceous: context homogeneous: margin thinning out; 
rhizomorphs or hypha! strands lacking. l-l ymcnial surface even. under a lens finely reticula te. 
medium brown. H)•phal system monomitic. Hyphae hyaline, most lyesect. thi n-wa lled , 3-4.5 Jim 
in diam .. cylind rical, with clamps at a ll septa. branching often from the clamps: contents 
guttulate; crystals lacking or few. Cystidia lacking. Basidia hyaline , cylind rical to narrowly 
cla\·ate (young basidia of similar shape), thin-walled, 23-40 x 4.4-6.7 .urn. with a clamp at the 
b3se. with four cylindrical lo subula tc, very large sterigmata (up to I 5 x l.s-2 .5 Jtm): contents 
guttulatc. Spores hyaline, broadly ellipso id to pyriform, thi n-wa lled. smooth, 6. 7-8.9 x 4.4-5 .5 
pm. with large apiculus not amyloid: comen ts guttulatc: germ-tube more or less cylind rical. c. 1.5 
Jim wide. 

DISTRIBUTIOS.-Known only from New Zeala nd. 

Meg a I o c)' s 1 i dIu m Jiilich. gen. IWI' . 

Carposoma rcsupin:uum. c:ffusum. plus minu~,-e adnat um. crassum (usq ue ad 1. 5 mm), margine: bys­
soidca. 1-lymc:nophorum lltc:\'Um. Sy.s tc:ma hypharum monomiticum. Hyphae hyalinac, c:ylindr.aecae \ 'CI 

torulos.ac, fibulatac vel afibulatac, plus minusvc: tenui-tun ic:a tae, cin.-a 2-4 .urn latac. Gloc:ocystidia ad­
'unt, longa. rkxuosa. &Jobulis olcifrris complcta . Bastd ia hyal1 na, tonga, circa 40--60 pm, tct~sporn . 
cum \'tl sine fibu lis basahs. Sporae hyalinar. plus minuswe tc:nut-tunicatac. am)·loideac:, C)'lindricaccac 
\'CI c:l lipsoidrae, apic::ulis parvi . 

Typus: Con icmm II• II.WI.mlllhum Brcs. 
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Dasidiocarp annual. resupinate. effused. up to 1.5 mm thick . membranaceous to ccra«ous: 
margin byssoid or thinn ing out. Hymcnial surrace even. Hyphul system monomitic. Hyphae 
hya line. cylindrica l to to rulosc. with or withou t clamps. more or less thin-walled , about 2-4 
pm wide. Gloeocystidia present, long, Ocxuous, with oily contents or granular. Basidm hy· 
a line. about 40-60 11m long. four-spored: a basa l clamp pn:scnt or lacking. Spores hyahnc. 
more or less thin-wa lled . cylindrical to ellipsoid. with sma ll apic ulus. amyloid. 

TYt•t: LOCALITY.-Ita ly . 

1\·l t"Jt•kK')-slidium I('Utoxanthum (Brc:s.) Ji:ilich, comb. 1101' .; basionym. Coniciumii!III'OXtmllmm Brc, hmgi 
uitlenl. 2: 57, pl. 166. fig. 3. 1898. 

Mt&aiOt)·stidlum IK iesttnS (Rcrk.) JUIK:h, comb. 1101'.; basionym, Thelt•plloru lucu:u·.-,u lkr\.. a 
Hook .. Engl. Fl. S (2) 169. 1836. 

Mrgaloc)"stMiium lurldum (Ores.) JUiich, comb. ttov. ; basion)m . Cvrtk llml lurid••m Bres .. Fung• tndrnt 
2: 59. pl. 169. 1892. 

C ru s tom y c es Jlilich .gen. nov. 

Carposoma resupinatum, cffu.sum, circa 100-300 ~m crassu m (sme aculeis). cruslaceum. adna1um. pU­
Iidc colorutum, lac \C vel odontioidtum :lUI brcvitcr hydnoidcum. Systcma hrpharum dimmcum Hy. 
phuc gcncr.uivae hyalinae, cylindr3ctac \'CI lo rulosac, compaclc compositac. circa 2- 3 pm btac. ltnl:t­
lunicatac. fibulal :u:. H)'Phue .skdelaks hyalinne-. GlotOC)'Stidia (circu 21}-50 11m longa) etjaut dtndro­
hyphidia adsunt . Basidia hyalina. ~X~rva. circa 12- 20 Jlffi longu. lctraspor.t, fibulata. Spornc hyalmu, plut 
minus\'t e-llipsoidcae-. circa 3-4.5 11m lonsac , ICnui-tunicatac, lae\·es. inamyloidcac. 

T )·pus: Otlomia sulxtb1upto Bo urd. & Galz. 

IJasidioca rp annual. resupinate. ciT used. sevcrJ.I em large. about 200-300 11m thick IWJthi>ut 
the warts or spines). c rustaccous. adnatc: rhizomorphs or hypha! strands lucking. H)'nh:ntal 
surface even. odontioid or hydnoid. pale coloured. Hyphal system dimitic. GencrJti\·e h)·· 
phae hyaline, cyli ndrical or torulosc, compactly a rranged in subhymcnium and tram:t, f". :-J 
;tm in diam .. r:uher thin-walled: clamps presen t. Skclctuls hya line, about 3 11m m dtam. 
Glococyst idia andjor dcnd rohypJlidia present glococystidia about 20-50 I'm long. IJaS!d~ 
hyaline, clava te, about 12- 20 Jtm long, thin-walled. smooth . wi th four stcrigmuta: a basal 
clamp present. Spores hya line. more or less ellipsoid. about l-4.5 I'm long. th in - '>'.~JIInl 
smooth , not amyloid. 

TYPE LOCALITY .-france. 

Cru.'ilomyccs subabruplus (Bourd. & Galz.) JUiich. comb. m.n·.; bas•onym. Otlamilr l ubabmpla Bourd. ,t 
Onlz .. H)·mcn. France 430. 1928. 

Cruslom)"cts plnl~anadcllSis (Schw.) Jii lich. t'tJmb. " " '',; ba$ionym. Radulltm pirti·CI11111dc·m·,. Scb11 111 

Trans. Am. phil. Soc., Ser. II , 4: 164. 1832 . 
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LEUCOSPHAERA. A EW GENUS OF TH E PSEUDEUROTIACEA E 

J. A . \'ON A lt X 

Ct'lltrtwlbur('lm t•oor Sdtinmwlcultllrt'J". Baam 

K. G. M UKt:ttJI & N. SING H 

Dt•rmrtmt•m of Botany, Uni•·nsity of Drlhi. India 

In the course or a st udy or herbivore du ng collected in the Zoologica l Garden in Delhi. :m 
ascomycete " '3S observed and isolated which could not be :u.:comodall:d in any known ge­
nu~. It is thcrcrorc described below. 

L c u co s ph a era 11. Arx. Mukerji & Singh. gt-11 . 1101'. 

Colom:•e cxpansae. albae. mycclio acno obt«tae. Ascomata ex initi:t libus convoluus o riUntur. pall1da. 
globo~ . non ostioh•ta, p;1rictc molli C:< hyphis h)'ahms. indi stineti~ constantc eircumdatu. ,\ sci mcgula· 
ntcr dtspositi. cla\~.&ti , obov:tll l'C:I &lobosi, tcnultunteall, cvon~cntt$, 8-spori: ascospor.tc cll ipsoidcac 
..-d rcn1formc , h)-ahnac. continuac. str.tiO gdatmoso cm:umdatac. Cellulae conidiogcnuc cylindricuc \d 
acukatuc, plcrumquc sympodtahtcr \'Cl pcrc:urrcntcr clo ngatac: bla~tooonidia continua ,.d septa to. h)'a· 
hn:. . 

Sp«1CS typic.:r.: LJ:uro1phaua ltulirfl v. An. & al. 

Colonies spre:tding. whi te. with aerial myceliu m: ascoma to developing rrom coiled initia ls, 
light . spherical. non-ostiolatc. wit h a fleshy wa ll composed or hya line. indistinct hypha l 
cells: asci irregu larly disposed. clavate, obova tc or spherical. th in·wallcd. eva nescent, 8-sporcd: 
ascospores ellipsoidal o r reniform, hya line. I --celled. shea thed: conidiogcnous cells cylindri · 
cal or tupcring. usua lly sympodially or pcrcurrcntly elongating: conid ia I --cell ed or scpt:Hc. 
hya hnc. 
TnE Sl•t:cn:s.- UurosplwntJ imlirll \'. Arx &: a/. 

Lcucosphaera indic:& v. Ar.x. Mukcrji & Singh. spec'. tiO\•.-Fig. 1. 

Co1oniae in agaro maltoso cxp:tnsac:. in dies 2- J mm cr~cntcs 24 C. albae. plcrumquc: nl)'l'Clio ac:rio 
dcnso hyallno pnrum obtcctac. ll yphac fcrc cr.t~ i tuniclllac, hyahnac, rcgulariter scptatac, 2-.l . .S Jlffi 
lat;u:. lni tmlill nscomn tum in mycclio acrio imgularitcr con \·oluta: ascom:nn m stmto mycchah 1m· 
mcrsa. globosa ~I modiCc obhlla, non ostiolata. hyatina vel roseola. 1 ~.300 11 m dia m .. parictc per· 
sistcntc, rcrc hynlino, 10- 13 1•m crasso cin:umdau•. sncpc non nullis hyphts hynlinis obtccta . Asci nu· 
mcro~1 . •rrcgulantcr disposl \1 , in hyphts ascogcnis ae<r\'ati, clavati, obovati ,·cl globoSI, tc:nu•tunicau. 
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f.. I IJ urosphllrru indira. - a 
a:~s~~m:s ( x 1200). 

H)phac. conidiogenous cells. b 1\jCJM! and conidia ( x 750). -
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C\'lln(S('cntcs:. 8·spon, 10- 13 1•m dmm.; ascosporue e11ipso1dcac \'cl rcniformcs. ferc cr.tssitumcatac, 
Slrato gcl:aunoso 1- 1.5 pm cr.tssocin:umdatac,lc.,.es \'d tcnui tcr st riatac. hyahnac vd aggrcptac lb\, d3e ad 
roscac, poro gcrm1 ntlt10 n1S carcntcs. b 7 x 3 4 1•m. Cellulae ~:onidtogemu.: s:u~pc aggrcgatac in hyph1s 
\C"gctall\ is. 10--25 x 2.0--3.5 11111; collld•a clh psoidc:a, obovata. cyhndric;a \'cl c:la\'Uta, continua \'el rnro 
S(pt:lla, rotund:ua vd dcorsum modK'<: truTK."al:l , hyulim1 , 16 x 3- 5Jin\, 

Typu!: l:lS 123.78, isolutus c fin1 o antilop:u.: Nilgai dk·tac in horto zoologico lk lhic: nsi, 21:1 Apr. 
1971. 

Colome:> on malt agar expandi ng. wit h a daily groWih rate or 2- 3 mm at 24"C, usually white. 
often forming dense pau.:hes or aerial. hyaline mycelium: hyphae rather thid:A\'allcd. hya line. 
regularly septate. 2- 3.5 11m broad: ascomatal initials developing on the aerial hyphae and 
formingirrcgularcoil s: ascomata imbedded in the mycelial mat. spherical o r slightly oblate. non­
ostlolatc, colourless o r slightly pink . I SO -300 ,,m, ascomata l wall ncshy, persistent, nearly 
colourless. 10 - 13 1•m thick. composed of indistinct. 5- 8 11m sized hypha! cells. oflen covered 
~o~ith some hya line hyphae: asci numerous. irregularly disposed, fanned in brushes on asco­
gcnous hyphae. clavate. obov:t tc or spherical. thin-walled , evancscenl , 8-spored . 10 - 13 1•m 
widc: ascospores ellipsoida l or reniform. rather thick-walled . with a 1- 1.5 ,.m brolld shenlh. 
smoo1h or fincly strinte, hya line. )'ellow to pink en masse. wi1hou t germ pore. 6 -7 x 3-4 Ji m ; 
conidiogenouseclls often in clusters on the aerial hyp hae: . cylindrica l o r tapering. sympodia llyor 
pcrcurrcntly clonga1ing, 10 -25 x 2- 3.5 11m: conidia cllipsoidal . .obova te. cylindrical o r clava te, 
1-cclled o r mrely septate. roundt.-d or slightly trunc3te at the base. hyaline. S-16 x 3- 5 11 m. 
leaving rather distinct scars af1er release. 

T\'I•E.-COS 123.78, isolated from dungofnilgai . (short-homed . India n antilope).collcctcd in 
Oclh1 Zoo. 28 Apnl !977. 

The tdeomorph a lone was observed on the dung and it was only present in fresh isola1es. The 
anamorph was obsen'cd in subcuhurcs of the fungus. usually together with the teleomorph. 

The ~cnus Lt·m·uspluu.>ro has 10 be classified in the family l,se udeurotiaccae sensu Mulloch 
& G!in (/Y70). The anamorph is rather simil:tr to tha t of some Psrutleurolimn species. bu1 
1herc is no generic name available. The ge nus Psmtkurotiwu van Bcyma dill'crs from !.1.'11· 

roJpltm•m by having dark n~omat:t with a wall composed of distinct. pigmented cells and 
b~ the p1gmented and unsheathed ascospores. The only ge nus classified in Pscudeurotiaceae 
with light ascomata is J:.luuic"(•l/upsis van Bcyma characterized by pigmented ascosporcs 
wilh >Ai ng-like appendages and hy a phialidic. Aaemo11i11m·like conidia l state (Gams. /97 /). 

Among th~ ostiolatc Pyrcnomycctcs (Sphaerialcs. including Hypocrcak-s), the only genus 
tom parable to !Ruro.rpltncra is Sphaerollaem(•l/a Karsl. The coprophilous species, S. fimirola 
Marcha l. has pa rticularly similar ascospore.~. but the Gahomaudia anamorph is again phia· 
lid ic (Cam & Wcr~su b . 1957: Samson. 1974). 

CAI'ol, R 1< . &. WotESUII, L , k , ( 1957), Studi~ incoprophilous Ascom)'<..'C ics V, Spht~nonaemellafimirolo. /11 

C:m, J. Not. 35: 11 9-13 1. 
GAMS, W . ( 1971). C.-pl!alosporflfiiH.Irligc Schinunclpilt.c (H yphomya:t~s) . Stuttgart. 
MAII OC'II, D. & CA IS, R. F'. (1970). Fwc: new gcncr:J in the new famil)' l'scud~urotiacc:a~ . '" Can. J. 

Bot. 48: 1815-1825. 
S~~o .~o~sos . R. A. (1974). POI«ilom)'t'CS :tnd !101111.' a llied Hyphomycctc:s. /, Stud. M)'col. 6: I 119. 
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A NEW COPROPHJ LOUS ASCOMYCETE FROM I DIA 

J . A . VON AR.X 

c~mraalbllfi.'UII \'{JOT Schimmelrulwres, &IUfll 

K. G. M UKF.IUI & N. SINGH 

Deparrm,·m of Botany. Ullil'l.'rsity uf Delhi. India 

In the course of a study of coprophilous fungi collected in the Zoological Garden in Delhi. 
an ascomycete belonging to the genus Achal'tomiw11 was isolated . II diiTcrs from previously 
described SJX.'Cics by larger uscosporcs a nd almost colourless ascom:~l:l wi th :a wide upn.:iil 
opening. 

Acbaetomium thiela,·ioidl'S v. Arx. Mukerj i & Smgh. SfH!c. IWl'.- Fig. I. 

Coloniac: in agaro farina muydis t·onf«to 25~C In dies 1- 3 mm ~·rcscunt, h)·alinac, sac~ lanosa~: hy· 
phac \'C~clalivac }-6 p m Jauu:. Ascoma1um initiali:1 convoluta, cito pl«tcnchymntica , hyalina As­
com:ua hyalina \'CI modice brunnc:sccntia , uniformia vellagcniform1a, 150 - 24{} Jim diam.: tro. 0 tiolo 
apicali 60 - 80 Jim Into pcrfor.tttt : paric:s 7- 10 pm crassus. carnosus. tcxtura cpi<krmoidea, hyahnus \d 
di lute brunncus. Allei fasciculati. t:la\'ati, p«<i«llati, 8-spori, c\~.ln~nt~ . .S0 - 78x 18- 35 pm: ~~ 
sporac btc fu siformcs, biap~eulatac , crassi t un ico.~t ac, lc\'CS. ' i ridibrunncac. poro gcrminatio nis subitpic;Ui 
dis tmcto pracditac. 21- 27 IC 13 - 16 pm. P:~ raphyscs filiformes, 2- )Jim Ia tat:. C'ito cvJncsccntcs. Anamor· 
phosisabest. 

Typus: C BS 122.78. isolatus c limo antilopae Nilgai dic tuc. k'Ctus in ho tto wologico Dclh1cns11n 
lndiot . 1976. 

Colonies on cornmeal ;aga r at l5°C with n daily growth rate of 2- 3 mm. colourless. onta 
lanosc: due to aeria l hyphae; hyphae hyali ne. branch(.-d, regularly septate. thin-wa lled. 3-6 
pm broad: initials coiled. soon becoming plcctcm:hymatous. hyali ne: uscomata colourless or 
turning light brown wit h age. urn - o r nask-shapcd, 150 - 240 11m in diameter. with a 60 ..SO 
JUn wide apic.al opening: ascoma wu ll 7- 10 J' m thick. neshy, o f tcxtu ra cpidcrmoidca, hy· 
a line or light brown. composed of thin-walled. 3-5 Jim broad hypha! cells which arc mti· 
ca lly a rra nged around the apica l opening: asci fasc iculate. clavate. sta lked . &-spored. e'"ancs­
ccnt . 50-78x 11:1- 35 11m: ascospores broadly fusiform. biapiculate. thick-walled. smooth. 
greenish brown. with a d isti nct. usuall y sub-apiculatc germ pore. l l- 27 x 13 - 16 llm. adher­
ing to form a dark. slimy ball when liberating: paraphyses liliform. hyal ine. 2- J 11m broad. 
d isappeari ng early: anamorphs absent. 

Tnr:.- CDS 122.78. isolated from nilgai dung, collc..-ctcd in Delhi Zoo. India . 29 Dtc. 
1976. 

This fungus can be distinguished from all species described as Admclomium (MukcrJI &: 
Stucna. 1974: Kulshrcsh1ha &: tJI .• 1977) by i1s larger ascospores with a subapical germ port 
11nd by !he usually colourless wall of th e ascomata. Occasiona lly the uscomata arc non· 
ostiola tc in which case the fungus is similar to Th ielm·it1 hyalocarpa v. Arx (1975). except to 
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a b 

c 
h g. I. Arlwt'/Omium thu-ltll'ioul••s.- n, b. AS(:Omlllll ( x ISOJ. c. Ascosporcs ( x 750). 

1ha1 1hc ascospores ha \'e an apica l germ pore. In A. lhieltll•ioitll's 1hc germ pore is usually 
subapical. bu l a lso occasionally lalcral or nearly la1eral (Fig. I c). 

So me addi lional Thida1•ia species can be considered as no n-osliolate cou mcrparts of 
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Athartomiwn species. A. globosum Rai & Tewari . the type species of the genus. is clost toT. 
oc10spora (Natarajrm) v. Arx and T. U'traspm11u (l odhi & Mirt.a) v. Ant (Bootltit'lla lt'lrus· 

pora Lodhi & Mirza). These species arc chuructcri1.t.-d by light ascoma ta, cylindrica l asci and 
spherical-oblate or broadly ovate ascospores (von Arx. 1975). 

The genus Aclwetomium, therefore. can be considered to be the ostiolutc cou nterpa rt of 
Thielul·ia. Both these genera arc seen to be related to the So rdariaccac and Chactomiaceae: 
their position being intermedia te. 

AkX , J. A. vos (197S). On Thirlu1'i<1 nnd some simila r genera or Ascomycetes, /11 Stud. My~ol. 8: I 29. 
K ULSII RI'SIITliA , 0 . 0 ., RA'I'CHAUUHUKI, S. P. & K IIAN. A, M . (1 977), Studies On SOme soil fungi :t$· 

scxiatcd with maizt rhizosphtrt. 1. Three new Ascom)'Cttes. In Acta Bot. Ind . 5: 16-19. 
MUKERJt, K. G. & S~ox~u •. A. S. (1975). Notes on A~hactomiw11, A"l:rh'lla, &Juthir'lla, ChaNamld1um. 

Lophotrkhus. Pu utkurotium . Prmidiaplrara ~ nd the classifation of the Chattomiaks. In N0\'2 
Hcd...,•igits, lkih. 47: 373-404. 

THE GENUS DEI!ARYOZY MA VANDER WALT & JO~IANNSEN . NOM. NOV. 

J. P. \'A :-l I>Ek WAI.T & E 1.ZiU1:7TA JOUAI'O~SE.~ 

Microbiology /{(•st•ctrch Group. Cowtl'iljor Sl'ietttific 

cmd lmllmrial Rnrardt. Prt>tuda. South Africct 

KIOckcr (/909) in o rder to classify an undescribed. strongly fermentative yeast forming 
sphacroidal. ' 'isibly ve rrucose ascosporcs. introduced the genus Debaryomrces. The single 
species on which the genus was based he na med /Jebaryomyet!s gluho:>u.f K!Ocker. 

Accepting the vcrnJCo ity o f the ascospore as cardinal generic criterion. subsequent 
a utho rs. notably Konoko tina (19/ J). Guilliermond & PCju (1920, /911) and Gui\liermond 
(1928) assigned other species to Dl'barramyres. l'hcsc species. howe,·cr, d iffered from the 
type spc..-cics by being only wea kly fermentative und utilizing a greater number of l'arbon 
sources. 

Stelling-Dekker (1931 } in her re vision of tht: ascogenous yeasts ucceptcd Guillicrmond's 
(1 928) demarcat io n o r Debaryomy ce.f which by now comprised predominan tly weakly fCT· 
mcmativc or non-fermentati ,·e species C\'Cn though the type Spt.'Cics was strongly fr rmcn­
ta tive. Selecting a new type. Ladder & Krcgcr-va n Rij ( /951) remodelled the genus so as to 
retai n only those sp<.-cics char.u.:terized by a predomin antly oxidative metaboli11m. 

In con travention of Articles 7 a nd 52 or the Interna tional Code of Hota nica l Nomencla­
ture (Stancu &: ttl .. 1972). Ladder & Krcgcr-van Rij retained the na me /JI!h<lr)'UIIIJ'l'('S ffr 
the remodelled ta :o:on from which they h:1d excluded the type species. D. glrJbosus. This 
innovation in terms of Article 48 of the Code rcsult<."d in the im rod uction of the name 
Dt•baryum)'CI!~ Ladder & Krcgc r-van Rij to design;u e the remodelled taxon. ba54.:d on the 
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t)'pe Dt.'boryumyrt•.f lum.wmii (Zopl) Lodder & Krcger-van Rij (Syn.: Sacrlwromy<'fS lumsrnii 
Zopf. 1889). As /Jt•buryomyrt's Lodder & Kregcr-vn n Rij is a later homonym of Dt.>ba­
tyom.I'C'I!S KIOcker. it is in terms of Art icle 64. ilh:g.ilimate and must be rcjtt ted . 

Van dcr \\'all & Johannsen (1975) in a revision of the yeasts forming verrucose. 
sphaeroidal ascosporcs, concluded that the maintenance of Dt•btuyomycrs Loddcr & Krcger­
\'80 Rij on the basis of criteria such as diiTcn.:nces in rates of ferment at ion and more va ried 
carbon assimilation patterns was tenuous and . si nce the name Dt•baryomyt·c•s Lodder & 
Kregcr-\'lln Rij contravened the Code. proposed that this taxon together with D£•baryumyCI!s 
KlOc:ker be united in i omltupcrn Lindner (190(). 

More recently, howe\·cr. Ya mada & (1/. ( 1976. 1977) in their study of the coenzyme Q (or 
ubiquinone) systems in the :tscogcnous yeasts provided a more substantial basis for the 
demarca tion of Dt!buryomy<'tl Loddcr & Krcger-va n Rij . It was demonstrated that. whereas 
DrOOtyomyct-s globosr1s and the species of i omlaspotu were all charac terized by the eoen­
l}me Q-6 system. the SJX.'Cies assigned to Deh(lf)'Omyces Loddcr & Krt!gi!r-van Rij . were 
consistently differe ntia ted by 1hc presence of the coe nzyme Q-9 system. As thi s diO'crcncc in 
the coenzyme Q systems provides an objccti\'c, rational basis for the demarca tion of the 
uaxon cited as D,•baryomyus Loddc r & K regcr-van Rij. it' is proposed to rename th is re­
modelled taxon in nccordancc with the requirements of the Code. while D. g/obosri.S K lOcker 
v.i ll be retained in Tumftupcra. 

0 c bar y n z y m a va n dcr Walt & Johannsen. gr11. 110 1', 

{)(hur}IJfii}('~J LIXIdcr & Krcgcr·\'Dn Rij m Thc Ycasts, Ed. I. 277. 1952: non D~!bmyom)'('U KIOckcr 111 
C.r. Tr;w. lab. urlsb. 7: 273. 1909. 

Cdlulac \'tgclalivne pmcdpuc ha!'lloidcne. globosuc, ~ubslobosnc. O\'Oidcac: \'cl cllipsoidcac. propH· 
pntcs ptr gemmationcm. Asci ex conjugationc cellula rum aequulium \'el in::~equa l ium au t ex autognmia 
somatogamica , 111ro c tr.ansformationc ccllularum 'TScll\'3rum diploKka rum oriuntur. ,\ scospornc glo· 
bosac ,-c: J elhpsoKfcac, \'l:HOC:osac. ad 4 in singuhs asds. Systcma cocnzymntis Q-9 nde::,t , Nttrnto non 
UIIIUr. 

Sptties lypic· .. : Dl!bat)'IJ;)'tlltJ lumsc•nU (Zopl) \'U n dcr Wall & Johannsen. 

Vcgetati"e cells predominantly haploid. sphacroidal. subglobosc. ovo id or ellipsoidal. repro­
ducing by budding. A::.ci arise from the conjugation of cells of equal or unequul dimensions. 
by somatogamous autogamy. rJ rcly by the transformat ion of diploid. \'cgclati \'C t.·cl ls. As­
cosporcs sphacroidal or ellipsoidal. verrucose. 1-4 per asc us. Coenzyme Q-9 system present. 
Nit..-.. tc not utili1.cd. 

T n•E SPECU:S.- Ocbaryozyma hanscnii (Zopr) \'ti ll dcr W alt & Johannsen, comh. tW I'. (ba­
sionym. Saccharomyces Jumsl'nii Zopf in Bcr. dt . bot . Gcs. 7: 95. 1889). 

On the basis of diita relating to the Coenzyme Q system and the ascospora l morphology of 
the species. as pro\'idcd by Yamada & nl. (1976. /977) and Kurtzman & al. (1975) rc­
~pccti\'cly. the fo llowing transfe rs a rc effected . -

Dtbar)'otyma castcllii (Capriotti) va n der Walt & Johannsen. •·omb. 1101'. ( b:~s ionym: 0~!­

lx~ryomyres c-a.wdlii Caprioui in Arch. Mikrobiol. 28: 344. 1958). 
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l>ebaryozyma couderlii (SaCz) va n der Wnlt & Johannsen. t'Om b. IIUI', (basionym: lklxJ· 

ryumyct•.f t·outlnlii Sal'z in Bull . mens. Soc. linn. Lyon 29: 288. 1960). 

Dcbuyozyma polymorpha (KIOd:.cr) van der Walt & Johannsen, comb. I JO\', (busionym: /)i· 
chiu polymorplta KJOckcr in Zentbl. Bakt. Pa rasitKdc (II. Abt.) 35: 373. 19 12). ' 

Dcbaryozyma pS(!udopolymorpha (Ramirez & Bo idin) va n dcr Wnll & Johan nsen. comb. IIUI'. 

(basionym:Pichia pst•mlupo/ymorphu Ram irez & Ooid in in Micro bioi. csp. 6: 405. 1953). 

l)ebaryozyma ramarii (Ohnrn & Nonomura) v:m dcr Wnlt & Johann sen, romb. 110''· (ba· 
sionym: Delxlf)'Om;•ct•s wmurii Ohara & Nonomura ex ' 'an der Wuh & Johannsen in 
C.S.I. R. Res. Rep. 325: 16. 1975. (Ohara & Nonomura . 1954}. 

Deb11ryozyma ,·anriji (van dcr Walt & Tscheuschner) va n dcr Wall & Johannsen. wmb. no,•. 
(bnsionym: Pil'hia l'tm riji \':an der Walt & Tschcuschner in J. gen. Microbial. IS: 459. 1956). 
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A NEW LIO IEN IZED ATHELIA FROM FLORIDA 

W. JOI.ICH 

Sc\•crJI species of the genus Athelill show a close rchnionship with either fra:-li\ing a lgae or 
algae wit hin lichens. All hough most taxu of Alht•liu live as saprophytes. a growing nu mber 
of species is known to form basidiolichcns and as such grow constantly together with algae 
~h1ch do not seem to be much damaged. 

Apart from the species wh ich arc known :as parasites of algae and lichens. there a rc three 
species which live symbiotically with filamentous Cyanophyceae (Algae), viz. Allu!lia am/ina 
JUiich. A. t•piphylttt Pcrs .• and A. phycophila Jiilich. Athelia epiphylla occurs mostly as a 
saproph)'tc on a \'a riety of su bstmtes. whereas the other t~·o Spt.'t:ics arc only known :ts 
basid iolichcns. At/1('/ittmu/intl and A. ph)'('CJplti/o a rc devoid of clamps at every septum of the 
basidiocarp. but A. ~pipltyllll shows some clamp-connexions on the basal hyphae. 

The ~pce1mcn which I retti\'cd from Professor J. Poell (G raz. ,\ ustria) develops a damp 
at C\'Cr)' septum :md de\·iates in th is respect clea rly from lhc three abo\'C: mentioned species. 
The spores arc distinct ly broadened at the basal pan , a k.a ture a lso known from A. andifw. 
but rather uncommon within the Con iciaceae. In all characters it is a typica l Athelia: the 
basidiocarp is more or less pellicular. the subiculum is rather loose. the hyphae arc straig.ht. 
more or less cylindrica l :md clea rly visible. and in the hymenial pan a tuft of clavate basidia 
is rormed: the spores arc thin. hya line, smooth . and inamyloid. 

l'hus the spcc1men which Pror. l,oclt collected in Florida j ust prior to the Second In· 
tcrn:ttionnl Mycologica l Congress. belongs undoubtedly 10 the genus Athrlia. but is not 
con~JX.'CifiC with any of the known species of that genus. Hence il is here described as a new 
spec1cs. dedicated 10 Pror. Poelt who not only collected the specimen but who. as my tea­
cher. also in trod ur..'l!d me into the excit ing world of fungi and guided my work on the IB· 
xonomy or the Corticiu<."Cac. 

Alhtliu pucltll Hilich , S fH!t' . nuv.-f-'ig . In 

C11rposoma rcsupinaiUm, cffusum. molle. mcmbranuccum vel pc:llicularc. murgint' indistincta; rhi1.omor· 
phac dd:un t. 1-l )·mcnium lac\'\' \'\'I p.aulum grandimoidcum, olbidum . Systems hypharum monomiticum. 
ll )-ph111c hyal1noc. C) lindr.aCC";Ic, 4-6.S p m ltatac, flbuhatac. CystKiill non cvoluta. BasKJill hyalin:a, matu · 
ril!l tc ciOI\':&ta. IS- Ill X S.S-6.S ~o~m. laC\'C.S, fibub ta, tctra~pona , Sporu hy:ahnac. O'l'.dac. s.s-6 X 4-4.$ 
pm. tcnu~o~uniC',ItBc. lnllmyloKic:ac.- Hab.: supra lilamcnta C)-anophy~ac. 

T)pus: J. Poclt, Black Hammock projX Oviedo, Sandford Cu .. Florida. Amcric:t scpu:nu ionalis. 
27.8.1978 (GZU. L). 

lb sidiocarp :tnnual. n:supinate , small . eiTuscd up to SC\'erul mm. 80-150 JAIIl thick. loosely 
<Hln:t tc: consistency soft -membranaceous 10 pell icular; context homogeneous: margi n whit· 
ish. indistinct: rhizomorphs or hypha! strands lacking. Hyrncnial surfuce whitish. even to 
\'trY slightly grnnd inioid . Hypha I S)'Stem monomitic. Hyphae hyali ne. C)'lindrical. sometimes 
slightly nexuous. loosely arran!!;(.-d in subhymenium and trnmn. branching nc-.ar the septa. 4-
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6.5 11m in diam. in subhymcni um :md trama. rather lirm-wa llcd in a ll pans of the !xiS!· 
diocarp. with smooth surface: clam ps present a t c:ve·ry septu m: ..:ontcnts homogcncou). C:ys­
tidi!t lacking. Basidia hyaline. c.:lavute when mature, more or less cllipsoid;:al when )ou ng. 
15- 18 x 5.5-6.5 Ji m. thin-wallt:cJ . with smooth surf a(.'(', with fou r subulatc su:rigmata: a bast! 
clamp always present ; contents homogeneous. Spores hyaline. O\'tHc, d istinct!)' broadrntd 
nc:1r the base. with a small apiculus, S.S-6 x 4-4.4 11m. not glued together. th in-walled. v. ith 
smooth surface. no t a myloid: contents homogeneous. 

0) 

0 
od)Q 

Fig. I. Lichcni;o:l-d )pcries of Allll'lio.- a. A . (HX/ti/ (holotypc:). - b. A . umli11u , spores. c. A t'pirlni/Q, 
spores. - d. A . ph}'l'Ophila. spores. 
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REACTIUNs.-No part of the basidiocarp is amyloid or dcxari noid. 
CnoLOGY.- Spores 1-. hyphae 2-. young basid ia 2-nuclc:ue. 
SUBSTRATE.- Wea kly pa rasi1ic on fila mentous Cyanophyceae. 
DISTM.IHUTION.-Onl y known from 1hc holotypc-coiiL'Ction. 
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SPECIMEN STU IJIW.-U.S.A .. Florida . Sanford Co., Black Hammock near Oviedo. Sabal­
Quercus-foreSI. 27.VIII . I978. J. Pul!lt (Holotypc in GZU, pa rt of holotype in L). 

KEY TO nu: 1.1CIIIl:<'17,J;D SI'CCU:S Of A'fllli!. IA 

(for a full descriptio n see J ii lich. 1972) 

Ia. Clamps presen t ;~t all scp1a of 1he hyphae. also at the base of 1he basidia. Spores 5.S-6x 4-4.4 ~o~m . 
Known only from Florida . . A. p<wltii Jii lich 

b. Clamps absc:nl or only occasionally present at some s.:pta of the troma, ne\'Cr pr~nt in the subhy· 
mcnium o r at the base of the basidia . . • 2 

la. Spores more o r less cylindrical or mmowly ellipsoid, (5.5- )6- 7.5{- 8) x 2.8-3.2 Jtm. Known from 
Europe. North Antcnca , Russia . and Venezuela . A. t•pipltylla Pcrs. 

b. Spores broader, d•stinCII)' pyriform or ovate 3 
Ja. Spores pyriform. the rtpical part dis1inc1ly broadened. 5-6.5 x 3.5-4.2 1m1. Known only from Vc-

ncl ucla. • .A . phyrophilu JUi ich 
b. Spores 0\1ltc. the basa l p:.rt distincyly broodcm:d. 5.S-6x 4-4.5 Jtm. Known only from Venezuela 

A. andi11U J iil ich 

Juu:u. W. (1972). Mo nographic dcr Athchcac lCorticiaccac. lJasidio mytttcs). In Willdcnowia, Beih . 7: 
I- 2HJ. 
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l)ublh hcd by the: Rijkshcrb:mum, Lc:Jdcn 

Vo lume 10. P:ut I, p. ISJ (1978) 

BOOKS RECEVIED BY THE RIJKS HERBARI M LIBRARY 

W. FREY. H. Hurka & F. 0BERWINKLJER , Beitriigc :ur Biologie der nietleren Pfltm:ell. 
!>)'suwwtik. Srammesgeschichre. Okologie. (G. Fisher. Stuttga rt. New York. 1977.) 
Pp. 233. 118 Text-figs. Price: DM 58.- . 

This book is dedicated to Prof. Dr. K. M3gdcfrau (MUnster. Germany) at 1hc 
occasion of hi s 70th birthday. Several of his colleagues and fo rmer studcnls have 
contributed on the theme 'Adaplation of cryptoga mic o rganisms 10 their environ­
men!'. Modern opinions nboUI 1he fungi in 1his respcc1 <trc given in the chapters: 
Chcmotaxonomy of 1he fungi ( 18 pp, by A. Brcsinsky). Problems concerning the 
sys1cm of the Ascomycclcs (15 pp. by E. Mlillcr). and The new system of the 
Basidiomyce tes (45 pp. by F. Oberwinkler). 

F. Fti.kK-WIRnl. Krypto Grsamt-Katalog Nr. 4 Botanik (Biologie). (Krypto. Teu­
fen . Switzerland, 1977). Pp. 719. Price: sFr. 17.50 (or free. when orders for books 
0\'Cr sFr. 100.- arc placed) . 

In th is cata logue of bota nical literature an eno rmous amount of bibliographical 
work has been involved . Of about 5600 titles of available and for thcoming botani ­
ca l litcruturc, bibliographical data arc given with great accuracy. Summaries of 
conten ts for most en tries arc provided. The greatest weigh t is placed with a lgae. 
mosses, rungi. lichens. fcms. and nowering plants. An author index and an extcn­
si\'C ubjcct index aid in locating individual or special works more quickly. 

Ill 



THE RIJKSHERBARIUM, 150 YEARS OLI> 

On March 29 and 30, 1979. th e= Rijkshcrba rium at Lc:idcn com mcmomli.'<l in a modest way its 
found ation by King William I. 150 years ago. 

On the fi rst day of the celebration a large company. including severa l d istinguished foreign 
botanists. gat hered in the old central building of the Uni"crsity for a festive meeting during 
which a nu mbc:rof spca kcrs dwch upon past. present :a nd fu turcoft hc Rijkshcrbarium as well as 
on its ro le in bota ny, 

On the second day a symposium was held on the future of plant t:txonomic research in the 
Netherlands and an exposit ion was opened which ga\'C an att ractive sur\'cyof collectio ns of and 
work at the Rijksherbarium. Ano thcrc:( hibi tion or botanica l illu stra tions from the vau lts of the: 
Rijk shcrbarium opened it s doors a few weeks ln1er. follow(.-d in mid~summerbyan exhibilion on 
the rela tion between pluntsand animals. organized in co-oper:nion with the Museum of Natura l 
History at Lciden. in the Lcidcn Botanica l Ga rden. 

Also in prin t, ample ;mention has been given to the Rijk shcrba rium jubi lee. A profusely 
illustrated fascicle of the University journal TCHAF. titled '150 Ja:tr Rijkshcrbarium'. has been 
widely distributed among the workers of the Lcidcn Uni\'e~ity . A p.·m of 81umc-.s Volume 25 
Part I has lx-cn transformed into :t jubi lee volume. edited by C. Kalkmun and P. Smit . entitled 
'Rijkshcrb:uium 18.!9-1979', containing a series of English papers on the history of the 
Rijkshcrbarium. it s collections and its activi ties. among which a contribu tion by J . van Brum­
mclcn (pp. 8 87) on mycology and lichcnology :u the Rijkshcrbarium. 

For those subscribers of Persoonia who do not receive Blumca and did not receive the jubilee 
\'Oiumc as a gift. a limited number of copies is sti ll avail able. • 

• To be •.:quested rrom: Mr. L Vogclcnz:wg, lihnuian or the Rijkshcrb:1rium, Schclrenk~tde 6, Lciden . 

l 't'fJOUmo lfol, 10, Prm J "'il.f inuN/18 fHr . 1'178, 
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