


































































































STm " & s,, \L'iO:<: Tnlaromyas tmd rdaitd gmtttl 3·15 

lium conidial \tate· while in H_yssocMan!)'S a l'atciloii!I'Ce.r conidial state present. 
In both Tllmnoarcus and 1/amigtra, asci are produced from croziers and ascomatal 

initials :tr<' id .. ntic·al. in two species of Thmnoarcus, T. cruslauus (Apinis & 
Chester..) Stolk ( 19G5) and T. tllermopllilus ( opp) von /\rx { 1970), phial ides occur. 
The twu genera differ mainly from one another in the nature of their a.scomatal-walls: 
those of consisting of a loose weft of interwoven hyphae, while those of Ther
mnasc!IS are hmwn, pscudoparcnchymalous and composed of one or more Ia yeN of 
somewhat thick-walled polygonal cells. The nscomata of Therm11ascus arc oficn 
aggregated in large brown or red-brown cru:.ts. The a cospores of Hamigera arc 
yellow, those or arc hyaline becoming brown in age. 1\ loreover, the 
three of 'rhtrnmucu . .s arc thermophilic. 

Separation hrtwccn 1/ami.t:tra and 7 alarmll)·ctr is on the development of the 
asci. 

1/amigtra differs from llraclmini!IS, ru. represented by its type species tl. ruber (van 
Tieghem) Schroeter, primarily in producing a quite different conidial state, since 
in .lraclmiolus only arthrmp<>rc- of aleuriospore-bcaring structures occur (Kuehn, 
'.957• r9sB; :\pin is, r9fi4). Originally the two species of Hamigera, though described 
inclusive of their perfect states, were placed in the imperfect genus Pmicillium. In ac
cordanc(·wit h 1\rt. 5C)Oft hc Internat ional Cod!' of Uotanical omenclaturc of 1966 
the perli.:ct sta t<.-s of the two species arc now described as new species of the genus 
1/nmitwa. 

H a migera ave llanea Stolk & Samson. sp. nou.- Fig. t 

Ptnirillium acrllanrum Thorn & Turcsson in :vtycologia 7 : 28+. 1!)15.- Talaromyrn nutllamus 
('I hom & l'urcsson) lknjamin in l\fycologia 47 : 682. •955· 

··t ,\'ti!S Pmici/lium autllantum Thorn & Turcsson in :-.rycologia 7 : 284. 1915. 
Srv.ctAI. tiTP.RATURr.- Rapcr & Thorn (1949: 597). 

o\scomata fl::wa, globosa vd subglobosa. tOO 300 I' diamctro. XX dicbw maturantia, 
rc1iculo hyphamm la.xc intcncxtarum Oav:num incrwtatarum, circa t,5/' crassnrum cir
cumd:ua. 1\sci cllipsoidci vel clavati, 18 24 X to- t2/•, sex- vel octospori. i\scosporac navae, 
rllipsoideae, 6 8 ll 4 6,5/'• crassitunicatae; paries transluccns llavm fcrc 0,51• cr:l5Sus, in 
plano mcdio adspN:tum radiatim striatum prncbct, in supcrficic punctatus . • tatus conidicus 
Prmdllium nt•tllnmum Thom & Turcsson. 

TYI'l'l> status pcrfccti ens 295· = :-.'"RRL •938, isolntw c terra. San Antonio. Tcxns, 1943· 

Colonies on malt agar spreading broadly, attaining a diameter of about 7 em 
within to clay:< at 25 C, composed of a basal felt with numerom yellow ascomata, 
more or less obscured in the central area by a dense, layer of penicilli, giving the 

of the colonic' a brown appearance, ranging from Avcllancous to VVood 
Brown (Ridgway, 1912, Pl. 40; Rayne•·, '970, t7" 'b, t7"'), the margins of colonies 

ftc:. t. 1/amigtrtl acrllanrn. e ns 295·48. - a. Prnicillus. - b. eoniclia. - c. Ascomatal 
initial a.• a branch from a )'dlow-cncrwtcd aerial hypha. -d. 1\scu.s production 
from -c. Penultimate cell of a cro:ticr growing out to form a secondary crozier. -
f. t\scospores. g. hypha surrounding the initials and clcvcloping into thr ascomalal 
covering. - h. Submcrs:cd h)•pha, CHS 3 - i. ... 
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showing bright yellow colours because of developing ascomata and yellow mycelium 
ncar Citron Yellow (Ridgway, 1'1. 16; Rayner 23'b). Reverse purple red ncar 
Diamine Brown (Ridgway, Pl. 13; Rayner, 3'm). 

Production of ascomata is more pronounced on oatmeal agar, on which medium 
the surface of the colonies may be predominantly yellow, the brown colour of the 
conidial state being less conspicuous than on malt agar, at least iu fresh isolates. 
Reverse purple. 

Vegeta tivc hyphaehyalinc to redd ish coloured, about 2 ·4 fL in diameter, submerged 
hyphae, often very wide showing conspicuous inflations up to 8 fL in diameter. 

Ascomata yellow, globose or nearly so, 100 300 fL in diameter, ripening within 
3 weeks. Coverings consisting of a loosely interwoven network of yellow-encrusted 
hyphae, about 1.5 fL in diameter, invested in ycllow-cncn tStcd, somewhat twisted, 
branching, radiating hyphae. 

Initials consist oflargc loosely coiled ascogonia, developing in about 10 days inside 
small, loose tufts of narrow branched, twisted, yellow-encrusted hyphae wh1ch later 
develop into the ascomatal 'walls'. Asci ellipsoid, sometimes slightly clavate, 18-24 
X 1o-12 ~'-• 6-8-sporcd. Ascosporcs yellow, ellipsoid , thick-walled, surroWldcd by a 
transparent yellow wall about 0.5 fL in diameter, which in transverse section shows 
radiate striations, the surface appearing punctate, with overall dimensions, 6--8 x 
4- 6.5 ~~. . 

Conidiophores arising from both submerged and aerial hyphae, up tO 400 fL in 
length by 3 5 fL in diameter, hyaline, septate, smooth-walled, inllatcd at their apices 
up to 8-8.5 fL in diameter. Penicilli very large, compact, each consisting of a crowded 
verticil of 5-12 mctulac, sometimes wi th secondary mctulac, each metula bearing 
a verticil of phial ides; a ll elements of the penicillus arc hyaline and smooth-wa lled. 
Rami lacking. Yfetulac developing successively on the inflated apex of the conidio
phore, rarely occurring also on its subterminal portion, sometimes somewhat irreg
ularly di.sposed, 9 15 x 3·5 ·4·5 ~~., slightly inflated apically. Phialidcs 8-11 x 
2-3 !J., occurring in vcrticils of about 5, cylindrical, sometimes slightly swollen, 
narrowing al>ruptly at tlu: apex to form small conidium-l>caring tips, ahout 1.5 fL 
long. Conidia hyaline to pale brownish, ovoid to slightly ellipsoid 3 4-5 x 2- 3 14, 
smooth, forming tangled chains. 

The species is slightly thcrmotolerant, minimum temperature about 10•, optimum 
3o-35°, ma:,.jmum about 45° C. 

CuLTURES EXAMI:-.Eo.-

CBS 295.48 = RRL 1gg8, type strain, isolated from soil from San Antonio, 
T exas, September, •943· 

CBS 18g.67, isolated as an air conta mina nt by H. D. Ackermann, Berlin, in 
1967. This culture is now predominantly conidial, only occasionally producing 
a few small ascomata. 

CBS 343.68 _ HL 6o81 and CBS 344.68 = !\HL 6o88, isolated by udagawa 
& Takada from soil in Japan, 1966. 

The ascosporcs of GBS 343.68 and CBS 344.68 arc slightly larger than those of 
CBS 295.48 and CBS 189.67, but all arc within the given range of sizes. The tem
perature relationships arc somewhat variable too, maximum temperatures of 
CBS 295.48 and CBS r8g.67 are slightly higher than those of CBS 343.68 and 
CBS 344.68. Strains of this species, e.g. CBS 189.67, when maintained in cul ture 
may soon loose their capacity to produce ascomata. 

Classification of the imperfect state in the scheme of the genus Penicillium as 
suggested by Raper & Thorn (1949) is difficult. On account of the structure of the 



STOJ.K & SAMS0:-1: Talarom_yas and rrlatrd gm~ra 347 

perfect state Raper & T horn place it in the Biverticillata-Symmetrica, but they add 
"Upon the basis of the conidia l structures alone, one might be tempted to assign 
this spec-ies to the Brevi-Compacta scric~·. Smith ( 1963) places it in the Asymmetrica
Velutina, without, however, assigning it to any of itS series. According to Udagawa 
& a/. ( 1967) the conidial state should he rela ted to many species of Aspergillus, 
especia lly to .1. cameus (van Tieghem) Blochwitz. They consider P. acellaneum as an 
intermediate form between Penicillium and Aspergillus. The 'Hulle-cells' they de
srrihcd refer to the st rongly innated cells of the submerged mycelium. These lack the 
morphological characters of H UIIe-cdls. 

In our opinion the imperfect state of//. avellanea belongs in Pmidllium since the 
metulac develop successively on the apex of the conidiophore and not simultaneously 
as in A.rpergillus. Al,o, it!i conidiophores lack loot cell~. l Towever, it can not be classified 
satisfactorily in any of Raper & Thorn's series of Penicillium. Therefore we propose to 
erect a new series of Ptnicillium, the P. avtllaneum series to accomodatc P. ac•dlaneum 
and the closely related imperfect species P. ingelheimense van Bcyma ( 1942). These 
two species differ from one another mainly in the shape of their conidia and the sizes 
of their conidiophore and penicilli. ).Ioreover, P. ingelhcimense docs not produce the 
purple red pigment which characterize~ P. avtllaneum. 

HIUDigera striata Stalk & amson, sp. Tl/11.'.-Fig. 2 

Prnirillium >lriatum Rnpc:r & Fennell in M ycologia 40 : 52 1. 1!)<18. - TalatOIII)'u.< striaiiLf 
(Raper & Fennell) Benjamin •'n l\lycologia 47 : 682. ' 955· 

S rA 1 us CO:-IIUIALIS. Pmicil/iwn striatwn Raper & f'rnnell in ~fycologia 40 : j~ 1. 1948. 
SJ'P.CIAJ. I .ITP.RATJ' RP.. - R a p c r & Thom ( 1949= Go3). 

Diagnosis la tina in ' Mycologia' 40 : 52 1. 1948, continetur. 
TYI't 'S novar S(>c'C"iei statu~ pcrf(•rtus cuhurac ens 377··JS. 

Colonies on malt agar spreading broadly, attaining a diameter of 6 e-m within 
10 days at 25 C, thin, largely compo ed of a deme layer of ascomata occurring at 
the agar surface, ~bowing crcamish shad<:S ncar Pale Pinkish Burr (Ridgway, Pl. 29; 
R ayner, 17"f), becoming brown in age ranging from Chamois to Tawny-Olive 
(Ridgway, Pl. 30, 29; Rayner, t9"b, t7" i) ; in the centre overgrown by a thin 
network of uncoloured mycel ium, bearing very few penicill i, not affecting the colony 
apr.earancc. Reverse of colonies brown, ncar Warm Sepia (Ridgway, Pl. 29; Rayner, 
t3 'm). 

Colonies on Czapck agar growing very restrictedly, about 1.5- 2 em in tO days. 
Colonies on oatmeal- and cornmeal- agar growing more rapidly, producing ascomata 
abundantly, revers<.>S ranginl{ from brownish to conspicuous purple ncar Anthracene 
Purple (Ridgway, Pl. 44, Rayner, 6g"'k). 

Vegetative hyphae hyaline, 1.5-5 fl. in diameter, submerged hyphae occasionally 
showing innations up to 8 fl. in diameter. 

Ascomata brownish, globose to subglobose, 1 oo 160 fl. in diameter, ripening 
within 10 day~. Coverings consisting of a omcwhat closely knit network of hyal ine 
to slightly brownish hyphae surrounded by long, slightly twisted, branching, radiat
ing hyphae about 1 2 11 in diameter. 

Initials consisting of coiled a cogonia, developing mostly simultaneously with 
the surrounding hyphae in 6 days old cuhun•s. Asci, subglobosc to ellipsoid, occa-
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1710. 2. llomi.~tro slriow, CB. 377·46. - a. Different types of penicilli. h. Conidia. - <". 

Ascomatal initia ls. - d. Ascus production. - c. Ascus. - f. A S<OSj>Oil"'. ~· l'an ofascomatal 
covering. - h. Submerged h)•pha. 
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, ionally 'liKhtly c:lavatc, mo,tJy 8-~porcd, 17 ·2:~ < 12 1 1 1-'· A~rmporco, pale yellow, 
ellipsoid, bearinj; 8 to 12 longitudmal , nearly hyaline, wavy frills about 1 I' wide, 
Uloually convcrgmg at the two cnth; 7·5-9·5 X 5·5-7 :_., frills included. 

Conid ial state very scantily produced on a ll media tested, the best development on 
Czapck with 20 o,., sucrose, though still scarce. Conidiophorcs mostly arising from 
aerial hyphae, occaloionally from submerged hyphae, usually short, 15-50 X 1.5- 3 1•, 
~mooth-walled. Penicilli irregular in pattern, ranging from monovcrticillatc to 
bivcrticillatc and then consisting of rami bearing metulac with phialidcs; all cle
ments of the penicillus smooth-walled. Rami occurring rar<"ly, 1 to 2 in addition to 
tht, main axi~, 9 12 x 2 2.5 I•· ~[etulae 8 1 1 v 2 3 1-' in venicils of2 to 3, Phialides 
8- 12 x 2-3 !-',occurring in cluster~ of2 to!), cylindrical, sometimes slightly swollen, 
tapering abruptly to conspicuous conidium-IJearing tips, about 2 1-' in length. Conidia 
hyaline, suh~lobose to ellipsoid, ~-4,5 x 2 3·5 1•. smooth, forming divergent chain . 

llcca u~e of the shape of the plualides the conidial state can best be placed in the 
Asymmetrica-Divaricata . 

.\finimum temperature about 5·, optimum 25-30<~, ma.ximum temperature about 
38 c. 

CuLTURe t:.X,\MI:>t;o. 

CBS 377··~8 2\'RRL 7 1], type Mrain, i'olated in 1938 by \\'illiams, Cameron & 
Williams ( 1941 ) from canned blue-berries. 

Though the ascospores of//. striata differ markedly from those of //. ac:ellanea in 
their ornamentation, they have one character in common. In both species the young 
developing a.~cosporc is surrounded by a, probably gelatinous, layer. When ripening, 
the ascospores become larger and ronscquent ly the 'gelatinous' wall splits. In the 
asrospores of//. al'ellanea this surrounding layer develops radiate fissures appearing 
as the described radiate >triation~, while in //. •lriata this layer sp li ts into longitudinal 
frill~ as in 1-:mericellflpsi.r. 

Bv ~soc: tti AMY~ \ Vc.•tling 

ll)SJOddamy; \\'~-stling m \'cnsk bot. Tidskr. 3 : 13•1· 1!)0!). 

i\scomata discrete and confluent. Covering lacking or very scan ty, composed of 
loose wefts of hyaline, thin, twisted, hyphae. Ascornatal initials consisting of ascogonia 
coiled arou nd swollen anthcridia. J-\sci 8-spored, globose to subglobose, stalked, 
formed singly from croziers. Ascospores continuous, ellipsoid, smooth, pale-yellowish. 

CoxmiAL STATE-Patcilonv·us Bainicr. 
TYPE SP£CIF.S- Bymx:hlalll)'S niuea Wt:Stling. 

Benjamin ( 1957) discussed the systematic position of B_yssoddanv•s. Although he 
recognized the close relationship of JJ;•ssochlanv•s with other genera of the Eurotiaccac 
he followed the suggestion of Kuehn ( 1955), including Bpsochlamp in the Gymnoasca
ceac on account of the production of the asci from cro;ders. The species of Byssochlamys 
arc, however, characterized by the pcnicillatc conidial apparatus of the J>auilom;·ce.s
type, and the genus appears to be bcucr placed ncar the new genus Hamigera in the 
Eurotiaceae. It differs from t11is genus in the structure of the ascomatal initials, the 
conidial state and the naLUrc of the covering of Lhc ascornata. 

The ascomatal initials of /Jyssoch/am)'S consist of ascogonia, which arc coi led 
around swollen, mostly club-shaped antheridia. The initials become septate and 
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t fr 
10)J 1fg h 

F1c. 3· 8JSS()(;h/omJS niuto. - a, b. Sporing slruc turcs. - c. Conidia. - d. Chlamydosporcs. 
- c, f. 1\scomata l initials. - g. J\scus production. - h. Ascus. - i. J\scosporcs. 
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develop the crozier-producing ascogenous hyphae. 1\s in 1/amigera the penultimate 
cell may be converted di recdy into an ascus or may grow out to form secondary 
croziers. 

The genera Tllmnoascus and B;ssocldam)'S differ primarily in the structure of the 
a.~eomatal covering. The development of the asci in B;•rsochlamys i~ disti nct from that 
seen in Talaroii!Ytes, where asc1 arc produced in chains. The separat ion between 
Byssochlamys a nd Araclmiotus is based on the differences in conidial state. 

The three species of /Jyssochlamys can be distinguished ca~i ly from one another by 
differences in the size of the ascosporcs a nd the conidia, a nd the presence or absence 
of chlamydospores. 

BYSSOCIILA.\IYS NIVEA \'Vestling- fig. 3 

Bp sodrlantYS niuta Westling in Svemk bot. Tid$kr. 3 : 134· 1909. 
? 8yssochlamys mmlicola ' aumoff & Kiryalova ir1 Trudy 001. lnst. i\kad. S SR 3 : 362. 1935. 
Arachniolus trisporus llotson in ~1ycologia 28: soo-501. 1936. 
ByssochlomJS lrisporus (Hotson) Cain in Can. J. Bot. 34: 140. 1956. 
C]tnnoaJcus mdmu Vailionis in Vyauto Oidz. Univ. mat. gamoo Fak. Darb. 11 : 115. 1!)36. 
Byssoch/amys nioea Westlin(( var. /angucu/ariae Ram in Nova Hedwigia 16 : 311. 1968. 
TAT\~ CONIDIAl.!<. Paecilomyus r~iuliiJ tolk & • :unson, stat. nov. 

? StJiGaria mmticc/a :\aumoff & Kiryalova in Trudy bot. lnst. Akad. SSSR 3: 363. 1935. 

Paecllomyces niveu s S1olk & Samson, slat. nov. 
Conidiophora levi a, ad 300 IL longa, 2-31• crass. .. , phial ides binas vcltcrnas vel singulas fcrunt. 

Phialides 12,5 20 I' longac, basi cylindrica 2- 3,5 I' crassa. subito in collum c><iguum, 
2,5 7,51• longum, o, 7 1,5 I' crassum all<"nuatae. Conidia hyalina vd dilute Oava. globosa 
vcllatccllipsoidca, basi plerumque truncata, 3-5,7 x 2,2 41' • lcvia, eaten is siccis divergentibus 
connexa. Chlamydosporae crassitunicatac, flavo-brunneac vel brunncae, globosae. ovoidcae 
vel pyriformcs, ad 10 I' diametro, levcs vel aspcrulac. 

TYPUS CBS 100. 1 I . 

Colonies on malt agar, spreading broadly, attaininjr a diameter of g em in 7 to 
t4 days at 30° C, composed of a basal felt wilh wh11e ascomata , occasionally in 
localized sectors, obscured by a floccose to funiculosc overgrowth, which give~ a 
creami~h colour to the surface of the colonies, ncar Cartridge Burr (R idgway, Pl. 30; 
Rayner, 19"f). Other, predominantly conidial strains, show buf'f shades between 
Olive-Ruff (RidgwaY., Pl. 40; R ayner, 21 '"d) and Deep Olive-Buff (Ridgway, 
Pl. 40 ; Rayner, 2t' 'b) . Reverse in pale brown to yellow shades. Odour slight or 
unpronounced. No exudate. Vegetative hyphae, hyaline, 0.5-4.5 IL in d iameter, 
submerged hyphae mostly thick-walled, up tO 8 IL in diameter. 

Ascomata, white, up to 350 IL in diameter, ripening in 7 to 10 days at 30° C. 
Coverin~ lacking or very scanty, composed of loose wefts of hyaline, thin hyphae 
with a d1amcter of 0.5 1 IL· Asc1, globose to subglobosc, 8 .5- 1 1 IL in diameter. Asco
sporcs, pale-yellowish, ellipsoid , thick-walled, 4-5.~ X 2.5- 3.5 IL smooth. 

Conidiophorcs rare, septate, smoolh, up to 300 IL 111 length and 2- 3 IL in diameter; 
when present, bearing phialides in groups of two or three. Usually single phial ide~ 
a rc borne directly on lhe trailing hypl1ae. Phialidcs 12.5- 20 X 2-3.5 ~"• with a 
cylindrical basal portion, tapering abruptly to a long thin neck, 2.5- 7.5 in length 
a nd 0.7- 1.~ in diameter, smooth . Conidia, hyaline to pale yellowish, globo~c to 
broadly clhpsoid, usually with a fla ttened base, 3- 5.7 X 2.2- 4 ~"• smooth , in dry 
divergent chains. 

Chlamydospores usua lly abundantly produced, singly or in short chains, thick-
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walled, y(·llmv-lmmn 10 brown, glohtht·, ovoid w pyrilimn, up w 10 IL iu diamch.:r, 
~mooth to -.lightly roughened. 
~finimum temperature about to, optimum 30-35 , maximum ·lu C. 

Ct·•.n •n;s hXA~IINim: 
CBS 100.11 t\TCC :z:z:z6o type of /J. niua, received from R. \Vntling. 
CB 133.37, received ru. type of .lradmiolu.s trisporus llobon by .J. \'1'. lio•~on. 
CBS 1 :j4·:H. sent by L. Vailioni" a.s G.JiflllOascus sudaru n. ~p., isolat~:d from nutri<.:nt 

~olut ion 111 which Betula r•trrucosa twigs were cultivated. 
CBS I.J0.6S, i,olatcd from applejuice in Wiidenswill and sent by• r:. ~fUller, 

Zurich. 
CBS 136.67, soil-isolation in glasshouse by G. J. llollen, \\'agcningcn. 
CBS 6o7.71 t\ - NRRL 5253, ~cnt as B;•J;oc/tlamp spe<.:. by D. I. Fennell, isolation 

from soil. 
CBS 6o7. 7 1 B ~RRL 525 t. sent as lJ_)'JJochlam}'J spec. by D. I . Fennell, (rc<"cived 

from G. F. Orr). 
CBS Ugg. 70 C: 769, i'olat<·d from moi,t barley grain as ~train I) 513 in 1965, 

received from .J . Lacey, Rothamsted Experimental Station, Harpendcn, Great 
Britain. 

CBS goo. 7<> C go•, i'olatt:d from rnoiq harley grain a~ strain I I 214D in 1965, 
received from j. Lac-ey, R othamsted Experimental Station, Ifarpcnden, Great 
Britain. 

C BS goqo C 1451 , i~lated from silage by '.\1. R. ~!.Clark in tg6g, received 
from J. Lacey, Rolhamsted Experimcn1al Station, lfarpcndcn, Great 13ritain. 

CBS 6o8. 7 1 F 5, bola ted from mummilicd plums from orchard floor, received 
from D. F. Spliustoc.,~er, Cornell University, 1 cw York, State Awiculwral Experi
mental Station, Genc,•a, ~ew York 1 ~·~56, U.S.A. 

CBS 6o6. 71 BK~fF 1486, rct·civcd as B,yo;sochlam;·J mu.sticula, i~olated from oat 
grain by Tatarcnko, Kharkov ( 1953), no type culture. 

CBS 373· 70 I).fUFPc 2195 type culture of B)'Ss(}c/r/am;s uiua var. langucu-
lariat Ram, bolated from wood ~ample of l.angurolaria raumosa Gacrtn. in llrazil. 

B;ssnclliam;s musticola was placed as a synonym of B. nirea by Brown & G. Smith 
( 1957) . Strain CBS 6o6.71, which docs not represent the type culture, but was 
received as 11. musticnla from the Inst itute of ~ficrobiology of ~foscow, lits the 
de~cription of thi:; species. The ~cosporcs and the globo,c to broadly ellipsoid 
conidia arc slightly larger, but they fa ll within the given measurement> of B. nivta. 
F.or these reasons B. mwlico/a may be considered to be a possible synonym of B. niuea. 

The type culture of 8. nivea Wt·,tling var. langucu/ariae Ram i, predominantly 
conidial with a few white ascomata, which gives an avcllancous colour tO the surface 
of thl' colony 1war Vinarous Burr (Ridgway, Pl. p>; Rayner. 17'"d) or i\vdlanous 
( Ridgway. Pl. .fO; R ayner. ti'"b) . It differs only slightly from the other examined 
strairu. of B. nit·ea in producin~ ;mallcr conidia and ascospore:. and is therefore 
regarded a~ a synonym of /J. ni1•ta. 

BvssoCIILA\tYS H.l..VA Ollivcr & G. Smith- Fig. 4 

RpsocMnmys Jul~n Olliv<'r & G. Smith m J. Dot., London 72 : •97· 1933. 
STATn c:osmtAtt\. Pnfrilmti)Cfl full'IIJ Stolk & Samson, tlnl. nov. 

F1c:. I· Rys11Kitlun~)·s fulrll. a, b. poring structurt'>. c. Conidia. d .. \nthcridum. 
- c .. \5comatal initial.\ r. ,\5~us production. - ll· .ucus. - h. A'>COS)XIJ'CS. 
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Paecilo111yc:es fulvus Stolk & SattlliOn, stat. nov. 
Conidiophora lr,.Ja, ad 150 I' longa, 3 5 I' cr:usa, phial ides binn!l vcltc:rna., mrtuli, brevi bus 

innatas vd ~ingulas fcrunt. Phial ide~ 12,5 17 I' longac:, ba.•i cylindrica 2,5 ·3.51' crown, 
subi to in collum cxi~um, J--li,SI' lon.,;um, 1- 1,211 cra.ssum aucnuatac, p:U"ictc sursum 
inspL~to. Conidia dilute flnva, plerumquc cylindrica, 111rinquc tnmemn, 4 8, 7 1 ·5 51'• 
levin, t·atrnis siccis divcn,:emibu, ''cl intricmi• eonncxa. 

TVPI,;S CBS 132.:13· 

Colonies on malt agar, sprrading broadly, auaininj; a diameter of 9 em in 7 to 
14 days at 30" C, composed of a basal felt with whtte ascomata, occa~ior\ally in 
localized sectors, obscured by the velvety, orcasionally lloccose overgrowth of the 
conidial state, which give~ a fulvous colour to the surface of the colonies ncar Olive
Buff (Ridgway, Pl. -lO: Rayner, 21 '" d ) or Deep Olive-Buff (Ridgway, Pl. 40; 
Rarncr, 21 '"b). Reverse in pale brown to yellow shades. Odour ~light, sweet aro
matic. i\'o exudate. \'cgetatlve hyphae, 0.5- 5 1• in diameter; submerged hyphae, 
usually thick-walled up to 10 f.4 111 diamc:ter. 

Al.comata white, up to 150 f.4 in diameter, ripening in 7 10 HI days at 30• C. 
Covering lacking or very scanty, compo cd of loose weft" of hyaline, thin hyphae 
of about 1 f.4 in dia::1cter. Asci. globose to subglobo~e, 9 12.5 f.4 in diameter. 1\:,cosporcs 
pale-yellowi•h, ellipsoid, thick-walled, 5.2 6.5 X 3.2 4 f.4 in diameter, smooth. 

Conidiophore septate, smooth, up to 1~0 f.4 in length with the phialides horne in 
groups of two or three on ~hort metulae. Single phial ide~ abo borne directly on the 
aerial hyphae. Phialidc~ 12.5 17 l( 2.5 3·5 1•. with C"ylindrical ba.sal portion, 
tapering abruptly to a long thin neck 3-8.5 1'- in length and 1- 1.2 1'- in diameter, 
wnh the apex thickened, smooth. 

Conidia ycllowi<h, usually cylindrical with both ends flaut·rwd, ~ 8. 7 1.5 ;, "'' 
in dry divergent or tangled chains. 

Chlamydosporcs ahsrnt. 
Temperature minimum about ro•, opt imum 30 35 , maximum 15 C.:. 
CULI'URES t:XAMINI;.O.-
CHS I:J2<tl l). fl s8 .• po!1 T ypt· from G. Smith, i~olated from bottled fruit\. 

This strain is only conidial, producing occasionally some ascomatal initials. 
CBS 146.+8 1 ~1 1 40.02 1 ATCC 10099 - NRRL 1125 probably identical 

with the type strain ; isolared from honlcd fruit and used for thr production of bys
sochlamic acid and mannitol; only conidial. 

CB 135.62, isolated from fruitjuice and sent by H. Luthi, \Vadcnswill, Switserland. 
CB 604.71 .'/RRL 2973, received as the typt• culture of Patcilomyca todicll$, sent 

by D. l. Fennell; Pa trnt stra in on the producuon of an antiviral antibiotic (U.S. 
Patent no~. 3, 303, og~) . 

CBS 6os. 71 - strain H 8o, isolated from mechanically harv<'stcd grapes and selll 
by D. F. SplittstocSltcr, Geneva, i\'ew York, U.S.A. 

!J;•ssochlaiii)'S julva can easily loose it' capacity to produce ript' :1.~cospores in pure 
culture e.g. the type Strain CBS 132.33 is only represented by its conidial Slate. 
Ollivrr & G. Smith (1_933) and Brown & C. Smith (1957) suggest that this conidial 
state represents the same fungus as Patcilolli)'Cts vari~tii llainier. Our studies show 
however that the typica l cylindrical conidia and the absence of chlamydospores 
distingui•ht·~ Pauilom;·cts juil•u.r from P. L'ariotii. 

B YSSOClll.AMVS zot.t.ERSIA& R am 
fl;·ufH'hlnmJI ;:.o/lm1int Ram in l'\0\':'1 IJC"d...,.;sp:l t6 : 312. rg6ll. 

The docription of this species b only based on the single type strain C.:l3S 37·1· 70. 
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F1c. 5· Pacdlomyets r.oll~miae, CBS 374· 70. - a, b. poring SLruclurcs. - c. Conidia. - d. 
/ucomatal iniLial. c. Chlnmydosporcs. 



Ram ( rg68) described B. ~ollemiae with hyaline, ova l to ell ipsoid a.woSJX>n·s, mca.~
uring 3 4·5 x 2.5 3 1-'· H owever, examination of the type culture ~howcd , that 
it produces only the ascomatal initials but no ripe ascosporcs. The initials arc of the 
/J;•.rsochlmiiJ'S type, com.i~ting of ascogonia coiled around ~wollt·n anthcridia. 

Until new isolations of this fungus arc found, only the conidial state can be 
described. 

Paecilomyces zoUer niac • tolk & a rnson. stnt. tun·.- Fig. 5· 
Conidiophora lcvia, ad 150 I' longa, 2 ·31' crassa, c h)·phis acriis oriuntur, phialidcs binas 

vel tc rnas mctulis brevi bu.~ innatas vel s ingulas fcnrnt. Phialidcs ll 20 I' longac, basi cyl indrica 
2 -2,5 I' crass.'1, subito in collum C.'<iguum. 2,5 7,51' longum, o, i r ,o I' cra..,um nu cnuatac. 
Conidia hyalina, ~;lobosa vel cllipsoidca, 2,5 4 X 1,5 ·31'• lcvia, catcnis siccis divcrgcntibus 
conn<:xa. Chlamydosporac crassitunicatac, brunncac vd obscure brunn<:nr, 5 ro.51' clin
mrtro, plcnrmquc globo.,a, primum lcvcs, cl<'mum VC"rrucosnr. 

Tvt•us CBS 374·70-

Colonics on malt agar, spreading broadly, attaining a diameter of8 em in '-1 days 
a t 'J,0° C, composed of a dense ma tted felt with fioccO>C overgrowth, collony, pure 
wlmc at fi rst, changi ng to Cream Buff (Ridgway, Pl. :\o; Rayner, tg"dJ. Rcvcr..c in 
yellow to reddish shade~. Odour ~l ight. No exuda te. 

Vegetative hyphae, hyaline, thin 0.5- 3 1-' in diameter, ~ubmerged hyphae up to 
5 !-' in diameter. 

Conidiophores, septate, smooth, np to 150 1-' in length arising from the aerial 
hyphae bearing short metulae with the phialides in groups of two or three. L'sually 
single phialidcs arc horne directly on the trailing hyphae. Phialidcs 8 lO x 2 2.5 1-' 
with a cylind rical basal portion tapering abruptly to a thin lon~ neck, 2.5 7-5 :• in 
length and o. 7 1 1-' in diameter, smooth. 

Conidia, hyaline, globose to ellipsoid, 2.5 ·1 t ·5 -3 ~-'• ~mooth in dry divc·rgent 
chain. 
Chlamydospore~ abundantly produced, borne singly or in short chains, thick

walled , brown to dark-brown, 5 10.5 1-' in diameter. usually globose, 'mooth when 
young, la ter becoming warty. 

Ct:LTt;R£ EXA~IIN£0.-
CB 371·70 1:\fUFPe 2190 type cultun~ of B. ;::olltrniat, isolated from wood 

samples of Zollrmia illirifolia Vog. and Protium ltrp!nplt;·llum (t\uhl.) :\larch. 
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MACROVENTURIA, A NEW GENUS OF THE VENTURIACEAE 

H. A. VAN DER AA 

Cmtraalbureau uoor ScltimmtlculturtS, Baarn 
(With four Text-ligures) 

tllacrot tnluria, a new gl'nus of Vcnturiaceac, is discribcd with two new specie,. 

Amongst fungus cultures recently sent to the "Ccntraalbureau voor Schimmel
cultures" for identification strains of two closely related ascomycetes belonging to 
the Pseudosphacriales were encountered, with some characters pointing to the Ven
turiaccae as well as to the Myco phaerellaceae and Plcosporaccae. The relatively 
large, nearly hyaline, two-celled ascosporcs uggest Mycosphaerella Johanson sect. 
Didymtllina (von Arx, 1949; i\foller & von Arx, 1962). On the o ther hand the peri
thccia arc provided with well developed setae, a character recalling Venturia De-Not. 
sensu Saccardo (Saccardo, 1882; von Arx, 1952). In this character and in the per
manently two-celled ascospores, the present strains differ from Leptosphaerulina 
~fcAipinc, a genu:. with characters that can be compared in pure culture, where 
relatively quick-ripening ascosporcs arc formed. The saprophytic mode of life and 
the morphology arc suggestive of a rather primitive organisation, like that of Wtll· 

steinina H ohn. and Pyrenophora Fr. (MUller & von Arx, 1950). 
The genus Vmturia contains a fairly large number of species. These arc para itic 

on higher plants and restricted to a single host or to a few closely related hosts (Menon, 
1956; MUller, 1957; Nuesch, rg6o; Muller & von Arx, rg6:t; Barr, 1968). The 
present strains resemble Venturia by their sctose perithecia but they differ in the 
restricted number of the relatively large asci, the almost hyaline, large ascospores 
and the saprophytic mode of life. They arc considered to be primitive Venturiaccac 
and arc described here as representa tives of a new genus. 

Macrov e nturia van der Aa, gen. nou. 

Ccnus Venturiaccarum, Vcnturiae affine, sed saprophyticwn, pcrithcciis globosis papillat.is 
erumpcntibus, demum supcrlicialibus, fusc is, surswn sctulatis. Asci pauci, cllipsoidei vel 
sacciformcs, bitunicati, octospori. Ascosporac fcrc hyalinac, cllipsoidcac, bicellularcs, semper 
plus quam 20 p longac. 

SPECIES TVPICA A1acroutn/uria wtnlii van dcr An. 

Genus belonging to the Vcnturiaccac, saprophytic, with pcrithccia spherical and 
papillate, crumpcnt, becoming superficial, dark, setosc on the upper part. Asci in 
small number, ellipsoid or sack-like, bitunicate, 8-spored. r\scospores a lmost hyaline, 
ellipsoid, 2-celled, over 20 I' long. 

TvPF. SPF.CIES.-Macro~nturia wentii van der Aa. 

359 
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FIGS. 1 4· - 1 ·2. AfacrODO!Iuria wmtii. 1. Pcrithccium. 2. Asci and ascosporcs. - 3. 4 Macro
umturia anom()(/wtta. 3· J>crithccium. 4· Asci and a.'ICosporcs. 



VAS Dtm 1\A: .lfacroutllluria, a lltlU gt~ms of tht Vmturiacuc 

M a crove nturia w e ntii van der Aa, spec. nov. 

Coloniac in ,·itro eclcritcr crcscWlt, c die dccimo pcrithccia matura formant. l'crithccia 
disscminata vel dense aggregata in strato stromatico. hyphis valde sinuosis, crassitunicatis, 
scptatis, olivaccis, 6-91' diam<:tro, cnasccntin. 

Pcrithccia piriformia vel globosa, maturitatc papilla prominent<: instrueta, 135- 11lo X 
105 16o "' a pice set is obtecta: setae crassitunie:uae, olivaccac, sursum tenuitunicatac ct 
fcrc hyalinnc, C)•lindrnccac vd nllcnuatac, sursum rotundatn<', nonnumquam ncuminatae, 
40-90 X 5- 7·51' · !'aries pcrithcciorurn 25 351' crassw, strato cxtcrno c ccl lulis brunncis, 
crassitunicatis, plcrumquc rotundntis eonstante, intus in nonnulla strata ccllulnrurn fc:re 
hynlinarum, tenuitunicatarum, angulntnrum vel compressarum trnnseunte. 

Asci eylindracci vel clavati, sursum late rotundati, nonnurnquam brevipcdiccllati, bitunicati, 
tunica cxtema crassa, tWlica interna tcnui, octospori, 75 93 x 24 30 I'· Ascosporae una ,·el 
tribus seriebus dispositae, biccllulares, mcdio septntae et pcrspieue constrietnc, utrinquc 
scnsim attenuata<: ad fincm rotundatum, granula parva hyalina vel viriduln ct nonnullas 
vacuolas majores transparentcs continentcs, 22- 32 x 8-14 1•; paraphyses tam longae quam 
asci, vix 1 ~I' crassae. 

TVI'VS CBS 526.71, isolatw e strarncnto foliorum, Death Valley, 1'\cvada, U .. A. (F. Jll. 
IVmt ng; H. tan dtr Aa 2592). 

Colonies on oatmeal- or cornmeal-agar growing quickly, reaching a diameter of 
4·~-5 em within tO days, dark olivaccous brown to almost black with a broad pale 
oltvaccous border, without aerial mycelium or with sparse greyish to brownish 
aerial mycelium. Pcrithecia produced from the very begmning and ripening within 
10 days, scattered over and 111 the agar, free or growing close together and in older 
cultures connected by a loose stromatic tissue. 

Pcrithccia piriform or globose, with a prominent papi lla, 135- tllo fl, seldom more 
than '200ft in diameter. Perithecial wall about25-35fllluck, composed of an outer layer 
of more or less thick-walled, rounded or somewhat angular, dark brown cells, on the 
inner side gradually passing into some layers of prismatic or rounded, often somewhat 
nattencd,~ubhyaline to hyaline cells; on thcouterside passing into the agar ur into the 
aerial mycelium with brownish, strongly twisted, septate and thick-walled hyphae, 
6 g p. in diameter, locally with swollen, chlamydospore-like cells, 1 o--2511 in diam
eter, in older cultures with irregular septation in all directions, probably represent
ing new perithccial initials; at top, starting from base of papilla, set with charac
teristic setae. Setae pale olivaceous, with a sub-hyaline tip, cyhndrical or tapering to 
the rounded or somewhat pointed tip, o- tt, often 4- 7-septate, thick-walled except 
in upper part, most ly 40-90 fl long, s - 7·5 ,, in diameter at the broadest part often 
to be found at the base, present f1·om the very beginning of perithecial development 
and also occurring on upper side of undeveloped, chlamydospore-like perithecial 
initials. 

Asci restricted in number, often 7- 10 in one pcrithecium, arranged more or less 
parallel to one another, broadly cylindrical or club-shaped, the widest part somewhat 
below the middle, with or without a short, broad stalk, bitunicate, the outer mem
brane thick, the inner one thin, liberating from the top of the ascus at mawrity and 
lengthening in the direction of the pore of the pcrithccium. Asci 75-93 X 24- 30 p, 
8-sporcd, the spores in 1- 3 series. 

J cospores 2-celled, the cells equal in si:r.e, often constricted at the septum, with 
one or both of the cells suddenly narrowing at the middle and tapering to the rounded 
ends, hyaline and filled with rather fine colourless or greenish gr.mula surrounding 
some larger vacuoles, which may be brighter in colour, 22- 32 X 8 14 ,u. 

Asci surrounded by very slender, septate paraphyses, composed of 6-10 I' long 
and 1-'2 I' broad rclls. These connect the small, thin-walled, hyaline, prismatic 
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or somewhat flattened cells at the base of the asci, wit.h t.he tissue above the asci, 
where mainly p rismatic, thin-walled hyaline cells occur, these merging indistinguL~h
ably on the outer side with the sub-hyaline inner wall-cells. At maturity a canal 
originates in the papilla by decay of t.he inner cells, a process favoured by the in
crease of pressure in the pcrithecium. 

Living, lyo philized and dried cul tures a nd permanent slid es arc deposited in the 
CBS collection and herbarium. 

~(ATERIAL. f.XAMINf.O.-

CBS 526.71, isolated from dead litte r (F. II'. ll'enl 229; II. van dtr Aa 25,92) 
holotypc. 

CBS 877.70, isolated from young Fratueria bur (F. W. IVmt 136p; II. van dtr Aa 
2209). 

CBS 527.7 1A, isolated from air (F. II'. IVtnt 240; II. van dtr Aa 2593). 
CBS 527.71 B, isolated from ant pellet (F. IV. IVmt 773i II va11 der Aa 2627). 
CBS 527.71C, isolated from floor ofVeromessor nest (F. W. ll'enl 796; II. van dtr 

Aa 2628). 
CBS 527.710, isolated fro m mycelium of Veromtssor nest (F. Jt'. Went 814 i 

H. van dtr lla 2725). 
An isolat.ion from male inflorescence of 1/ymenodea (F. II'. IVml 63o; II. van der Aa 

2619) was intermixed with Pmicillium and not kept. 
All the collections mentioned were isolated by F . W. Went in 1970 and 197 1, 

and orig inate from Death Valley, :'-levada, U.S.A. 

The present species differs clearly from Motrover1turia anomochaela in its lack of the 
characteristic a rrangement of the setae in two series and in some details of perit.hecial 
and spore sha pe and sizes. Ascospore measurements show a rather wide range, but in 
a single pcrithecium differences in spore sizes arc small. In strain CBS 527.7 1B for 
example some pcrithecia contain spores of about 27-28 x 10 12ft. Others were 
found with all the spores over 30 fA long and 13- 1411 wide. 

Maeroventuria anomochaeta van dcr Aa, spec. nov. 
Coloniae in vitro tarde crcscunt, post 4-6 hcbdomadcs pcrithccia formant. Pcrithccia dcnll<: 

aggregata in crusta stromatica. ~1ycclium acrium obscure brunneum vel nigrum, nonnum
quam abscns. Pcri1hccia piriformia, cylindrica vel globosa, papilla pcrsr>icua promincnte 
irutructa, 120- 150 I' diametro, '14o-26o(-300) I' alta, quorum 75- 150 I' papilla occupat; 
disparibus J~C Lis pracdita, aheme collare inferiu., in m:ugine pcrithccii formant, brunneaC', 
rigidae, 2-6-scptate, 6o-120 I' longae, 3-51' crassae, basi nonnumquam usque ad 10 I' 
inflatae, sursum plcrumque rotundatae, ra.ro aliquam acuminatac, alterac in sunum• papilla , 
subhyalinac vel basi pallide brunncac, 1 4-septatae, 30 75 X 3 41' • basi ad 91' infla1ae, 
sursum acuminatae vel rotundatac. Inter ambos zona nuda, raro sctis fonnae intcnncdiac 
obtccta. Prima forma cliam in hyphis vcgctativis vel in stadiis ju\'cnilibus pcrithcciorum ad est. 
Paries pcri1hcciorum 16 ·24 1' crassus, extus ex uno vel quauuor stratis cellulan1m crassituni
catarum, brunncarum, rotundarum vel prismaticarum, intus e nonnullis stralis ccllularum 
tenuitunicatarum hyalinarum constat. 

Asci pauci, fe.re paralleli, cylindracei vel saccifonncs, bitunicati, apcdiccllati, apice late 
rotundati, octospori, 6o-75 X 16-2 1 I'· Ascosporac una vcl1ribus scriebus dispositac, bicdlu
lares, mcdio septatac cl constrictae, utrinque aucnuatac, vel una parte late rOlundatac; 
plasma leve, raris granulis intenniluis pallide viride; 21 27 X 9 11 fJ. Paraph)'SCS paucac, 
nonnumquam maturitate dilapsac. 

TvPus CB 525.7 1, isolatus c lin leo tcntorii exeso, in dcserto Karroo, Africa meridionali 
(M. C. Paf,mdorf ~n8) . 
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Colonies on different media growing slowly, reaching a diameter of 1 em in 1o- 12 
days, the best growth being on oatmeal- or cornmeal-agar with sterile stems of 
lupin that stimulate production of perithecia. Aerial mycel ium dark brown to 
almost black, lacking when grown in ultraviolet light, which seems to have a stimu
lating effect on the production of perithecia. Perithccia formed in 4 6 weeks old 
cultures, very abundant on lupin stems in agar, ripening within 10 days, dense but 
separate, or tightly packed tOgether in a stroma-like crust. 

Perithecia piriform, somewhat columnar or more often globose with a conspicuous 
papilla, 120 1~0 I' in diameter and 14o-26o I' • seldom more than 300 I' high, the 
papilla measunng 75- 150 p. Perithecial wall mostly 16-24 p thick on the outer side 
with 1 4 layers of thick-walled, rounded or prismatic, often Aauened cells, 6- 151' 
large, passing on the outer side of pcrithccium, especially at the base, into brownish, 
strongly interwoven hyphae, septate and often about 3- 7ft thick; on the inner side 
the wall passes into some layers of hyaline, prismatic or Aanened, thin-walled cells, 
variable in diameter, above the asci more or less globose, very thin-walled and 
partly disappearing at maturity. etae on perithecia of two types; lower ones on 
the upper pan of the perithecia l body and the lower part of the papilla, brownish, 
often very stiff, with 2-6, mo tly 2- 4 septa, Go-120 p long, 3-511 in diameter, at the 
base sometimes swollen and up to 1 o I' broad, somewhat tapering to the top and 
mostly rounded, but seldom pointed ; second type of setae on the top of the papilla, 
sub-hyaline or only faintly brownish nca r the base, 3o-75 x 3-411, at the base up to 
9(' in diameter, with 1- 4 septa ; the two types of setae usually separated by a zone 
wtthout setae, but sometimes with intermediate forms occurring on the side of the 
papilla; the first type may also occur on lite mycelium or on the chla mydospore
like initials of the perithccia from the very beginning of tl1eir developcmcnt. 

Asci restricted in number, a rranged parallel or a lmost parallel to one another, 
cylindrical or sack-like, the widest part in the middle or just below the middle, 
almost without a stalk, rounded a t their base, broadly rounded at the top, bitunicatc, 
the inner tunica suddenly elongating at maturity, 6o-75 X 16-2 1 I'• 8-sporcd, the 
spores in 1- 3 series. 

Aseosporcs 2-celled, the cells equal in size, constricted at the septum, tapering 
toward the ends or broadly rou nded at one end and somewhat tapering toward the 
other end, the contents very thin, greenish granula r, 21-27 X 9-'' 1'· 

Asci surrounded by very slender paraphyses, composed of s-8 !' long and 1.5-3 p 
broad cells, sometimes completely disappearing at maturi ty. 

Living, lyophylized and dried cultures and permanent slides are deposited in the 
CBS collection and herbarium. 

}.{ATERIAL EXJ\MI;);EO.-

CBS 525.7 ' • isolated from almost decayed canvas, in Karroo Desert, S. Africa (M. 
C. Papeml.arf 278; 11. van der Aa 2427). 

AcKNOWLEDGF.MP.NTS. I wish to thank Prof. F. \V. Went and Prof . .\{. C. Papcn
dorffor permission to describe their cultures. l am also grateful to :vfrs. :\[. Rumon
dor-H Uncr for the great care with which she inked tbe drawings. 

R EFP.R&NCI!S 

ARx, J . A. VOl' ( 1949) . lkitrilge zur Kcnntn is der Gattung M;·aJif!haertllo. In ydowia 3 : 
28- 100. 

-- ( 1952). Studies on Venturia and related genera. lrr Tijd~hr. PIZiekt. s8 : 26o-266. 
BARR, :\f. E. ( 1968). The Venturiaccae in orth America. In Can. J. Bot. 46 : 799 864. 
~!P.sos, R. ( 1956). 'tudics on Vc:nturiaccac on rosaccous plan Ill. In Phytopath. Z. 27 : r 17-146. 



Pl~ ltSOONIA Vol. 6, P:trt 3· 1971 

rvlot.I.ER, E. ( 1957)· Systematischc Ucmcrkungcn tiber cinigc Vmluria-Artcn. Itt Syclo\\in II : 
79-92-

M OLI.ER, E. & J. A. VON AR.x (1950) . Ein igc Aspcktcn zur Systcmatik pscuclospharialcr 
A~omycetcn. In Dcr. schwciz. bot. Gcs. 6o: 329 397· 

-- ( tg62). Die Gattungcn clcr d itlyrnooporcn Pyrcnornycctcn. /, llcitr. Kryptogarncnll. 
chwciz 11 (2) . 

Nt•P.scn, J . ( tg6o). lkitrng >.ur Kcnntnis rler wcidcnbcwohncndcn Vcnturiaccac. In Phyto
path. Z. 39 : 329-300. 

ACCIIKDO, P. A. ( 1882). Syllogc Fungorum omnium hucusquc cognitorum 1 . l'aclova. 



PER '00::\ IA 
Publil.ht•d by Lhf' Rijk.,herbariuno, I.A·idrn 
Volume 6, l'arL 3, pp. 365-369 ( HJ7t 

TESTUDINACEAE, A NEW FAMILY OF ASCOMYCETES 

J. A. VOl" ARX 

Cmtroalbureou voor Scllimmtlculluru, Baam 
(With two Plates) 

The Tt"lotudinaccat•, a IICW fa rnil )· or the Pseudosphacriuk-;, is chnrancril.t'<i 
by astom:uou~ ascomata wilh a dark pcridium which is oncn made up of 
plat(S, by bitunicatc asci, ::md by d nrk, 2-cclled n.~osporcs, about 10 I' long. 
K cy<·d out n1c the ~:cncra TtJiutlina, NtaltJiudina, I~Jtidospltatria, 1fr(Jmlll 

nnd Puudoplwtolridwm. , 

In Zygomycetes, Ascomycetes, and Basidiomycetes phylogenetic relationships 
arc known to exist between epig<·ons and hypogeou~ fungi. Epigeous fructifications 
which were gymnocarpous or hemiangiocarpous originally, became angiocarpous 
and spherical or tubet·iform when the development took place subterraneowly. At 
the same time the ~pecial spore dispersal mechanism~, associated with open sporo
carps tend to disappear. The sporocarps remained closed for an extended period and 
spore dispersal was brought about by oil inhabiti ng a nimals and other agents. 

Often such oil inhabiting fungi arc closely related to fungi with c;pigeous fntcti
fiC<Juons. For example a numbt·r t1f hypogeous, gastcromyc<·te-like Basidiomycetes 
arc related to well-defined genera of Agarica lcs, Bolcta lc , or Russulales. 

Well known in this respect is the phylogcmic rclation<hip between the astrogas
trareotL~ series, comprising Russula, l .actarius and a number of genera with hypogcous 
or scmihypogcous species (Heim, 1948; Singer & Smith, 1960). 

In A~comycetcs the relationship between some operculate Di~comycetcs ( Pezizalcs) 
and most of the genera of the Tuberales is often recognized as a classical model with 
all pos~ible intcnncdiates. Also well known is the relationship between many genera 
of Sphacrialcs with ostiola te ascomata and genera with clcistothecia, hitherto mostly 
arranged in Plcctascalc· or Eurotiales (compare ~fllllcr & von Arx, 1972, in press). 
For example the g\·nus 1/tleococcum is the angiocarpous relative of Nutria, Chae/IJ
midium that of Clw~lllmium, <.,opjiel/a that of Podospora, and Microl!ttrium that of Mtla
twsfJOra. The two last-mentioned genera often arc united , because most of the ~pccics 
of the one have related species in the other. 1;\forcover, in pure culture the ascomata 
of a single strain may be ostiolate or astoma tous, depending on environmental 
conditions. This phenomenon has been observed a lso for other genera or the Sorda
riaccae and the t\felanosporaccae (including Chactomiaccac and }.ficroascaccae). 

In the bitunicatc Pyrenomycctes (Loculoaseomycctidac) only two cases of rela
tionship between ostiolate a nd astomatous genera arc known. One concerns Triclto
dtlilrrllla, which is ostiolatc, and f'luuolridiUm, which i ~ astomatom (Cain, 1.956). 

The otl1er is the phylogenetic group comprising the genera Sporormia, Prtussia, and 
lf 'esttrd)·kella (von Arx & Stonn, 1967). In porormia the ascomata arc ostiolate, in the 
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two other genera astomatous. In Sporonnia and in some specie~ of Preussia the asci 
are cylindrical-clavate and bitunicatc. In other species of Preussio and in lt'utm!Jkella 
the asci are obovate or nearly spherical and the two membranes of the ascu~ wall 
a rc no longer distinguishable. In Sporormia the asci are arranged in a hymcniallaycr 
and extend to the ostiolum, in ll'uterd;•ktlla the asci arc arranged irregularly at 
different levels, and Preussia again is intermediate. 

Remarkable is the species Sporonnio aemulons (Rehm) v. Arx & Storm, where in 
one and the same strain the ascomata may be provided with a conical ostiolum or 
may be astomatous. In the Iauer instance, the upper part of the ascomata is flat or 
slightly umbilicate and the peridial wall is thinner than on the sides and the ba\e. 
The formation of an ostiolum in the Sporormio Preussia series can be influenced by 
the choice of medium and humidity when the aseornata arc in an early state of 
development. In species considered to belong to lt'esterd;•kella the ascomata in every 
case arc astomatous and spherical to lllbcrou~. 

A study of recently collected material showed that Testudina terrestris Bizz., hitherto 
placed in the Eurotiales, in fact has bitunicate asci and also is an astomatous member 
of the PseudosphaeriaJes. The genus is related to some other astomatous Ascomycetes, 
described as type species of the genera Xeotestudina, Pseudop!taeotric!tum, Lepidosp!tatrio 
and Argynna. Common characters arc the dark clcistothecia, 2-ccllcd , pigmented 
ascospores without germ pores or germ slits and the ' parenchymatic' initials. Related 
genera with ostiolate ascomata and elongated asci might be Did;•mosphaerio and 
llerpotric!tia of the Plcosporaccae, but no intermediates arc known. Testutlina and 
the related genera can hardly be assigned to the Plco~poraceac, therefore the de
scription of a new family of the Pseudosphaeriales becomes necessary: 

T e s t u d i n a c e a e von Arx, twv. Jam. 

Ascomata e ccllulis plcrumque intcrcalaribus, infiatis, undique divisis oriunlur; clcisto
thecia tuberosa vel globosa, parictc in brnctcas c ccllulis crassitunicatis obscuris radiantibus 
composit:u diviso; a.sci irrcgulares vel fasciculati, clavati, obovati vel fcrc globosi, parictc: 
inspissato duplici vel tenui ; ascosporac biccllulares, bnmncac, plcrumquc crassitunicatae; 
paraphyses filamc:ntosac:, sacpc absunt. 

Gern.-s TYPICUM T utudina Bizz. 

Colonies spreading, aerial mycelium abundant or scarce; composed of brown, 
thick-walled hyphae; initials of ascomata consisting mostly of intercalary ~wollen 
cells dividing in a ll directions; ascomata tuberiform or spherical, wit hom ostiolum; 
peridiaJ wall usually divided into plates, composed of elongated, radially arranged , 
thick-walled, dark cclb; asci irregularly arranged or in fascicles borne on ~cogenous 
hyphae, clavate, obovatc or nearl}' ~pherical, with a thickened double or a thin 
single membrane; aseospores 2-eelled, brown, glabrous or ornamented, mostly 
thick-walled ; para.ehyse~ ab~nt or scarce, lilamentous, often septate and ramo~e. 
TV I'~ GI~NUS. Ttstudma Btzz. 



vo:-~ t\Rx: T tJ/udinacta~ 

Kv.v TO T il l'. GY.NY.RA 

1. Aseomata with continuous pcridium composed offlauened cells; asci obovate or spherical, 
with a thin mrmhranc . . . . . . . . . . . . . . . . . . . Pstudophatolnchum 

t . A3comata wi th J>cridium composed of plates of radiating cells; asci clavate or obovatc, 
bitunicate . . . . . . 2 

2. rucospores ornamented . . . . . . . . . . . . . . . . . . • . . . . . . . . 3 
2. rucosporcs glabrous . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 4 
3· f\5ci obovate or broadly clavate; ascospores reticula te. . . . . . . . . Ttstudina 
3· A3ci clavate, with a long sta lk; ascospores finely echinulate, darker ncar the septum 

Lepidosphama 
4· ruci clavate, stalked; a.scospores darker near the septum . . . . . . . . . Arg;1ma 
4· ruci obovate or nearly spherical ; ascosporcs not darker near the septum . .Nrotutudina 

I. T ES TUOI:-IA 13izz: 

Ttstudina Bizz. in .\ui 1st. veneto Sci. (Leu. J\ rti) VI 3 : 303. 1885 . 
.llarthalitlla \Vim. apud Bommer & Rouss. in Bull. oc. r. Bot. Bclg. 29 : 243· t ll91. 

Tvt'E SPP.CIES.- T e.studitra ltrrtSiris Bizz. 

The ascomata develop in a dark mycelial mat; they arc spherical or tuberous, 
dark, and 4oo-6oo fl. in diameter. The 'plates' of the peridium arc composed of 
thick-walled, brown cells, 4 7 fl. long, 2 4 11. wide and arranged in radiating rows. 
The asci, borne on branched, hyaline ascogcnous hyphae, a rc obovate, broadly 
clavate or nearly spherical, with a short stalk, 15- 20 X 12 16 fl. in size. The outer 
membrane is thm, the inner one is up to 2 3 fl. thick at the apex. The reticulate, 
brown ascosporcs arc composed of2 rounded cells, and measure g- to.s X 4·5- 5·5 11. 
(without ornamentation 8 9 X 4 5 fl.) . Plate 12. 

The description is based on a freshly collected specimen, received from Dt·. 
Roswitha Schneider (Berlin) and on some herbarium collections. In most of them the 
fungus had developed on twigs of conifers. Type specimens of T. terre.stris and M. 
;:,opjielloide.s were not available. 

In the collections studied the fungus develops in association with other fungi, e.g. 
Fusarium sp. , l lcremonium sp., and Pltialopltora sp., probably as a fungal parasite. 
Isola tion in pure culture did not succeed , and only cultures of the last-mentioned 
genera developed on the agar plates. 

2. NE OTE STU DINA Segrctain & Dcstombcs 

.NtottStudina cgrctain & Ocstombes in C.r. hebd . Seanc. Acad. ci. Paris 253 : 2577· 1961. 

TYPE SPECtES.- XeoltStudina rosalii Scgretain & Deslombcs. 
In the type strain (CB 427.62), ascomata were observed only in cultures developed 

on oatmeal agar from revived lyophil ized ascospores. The ascomata arc black, 
3oo-450 fl. in diameter, and the peridia l wall is divided into plates. The cells of the 
wall , arranged in rows, a rc brown, thick-walled, and measure 8- t2 X 4-6 J.l. The 
asci develop laterally on wide ascogcnous hyphae; they arc bitunicatc, with a thick 
inner membrane, · at the apex up to 2- 3 fl., and measure 16 -24 X 1 o 16 fl.· The 
ascospores a rc irregular in shape, often broadly truncate, often rounded or allcnuatcd 
a t the ends, provided with a rather thick, smooth wall and measure g- 12 x s-8 fl.· 



3· LEPI OOSI' HAERIA Pargucy-Lt·duc 

LijlidoJphatria Pargucy-l .<'<iuc in C.r. hebd . • eanc. Acarl. Sci. Pari> 270: :~7111. •9711. 

TYPE SPECIES.-upidoJpltama nicotiae Parguey-Lcduc. 
The development of this fungus has been fully described by J>argucy-Leduc 

( 1970). In cuhurcs of the type strain (CBS 559.71 ) on malt- and oatmeal-agar, 
only a few clcistothccia were observed 0 11 the dark, den~e mycelial mat ; the~c have 
a diameter of 230 500 !L; the pcridial wall is subdi vided into plates. The bitunicatc 
asci arc arranged in dense fascicles in a hymenium-like layer around the center of 
the aJ>coma on ascogeno~ hyphae; they arc clavate, long talked ami me<l!>urc 
(without stalk) 27 37 x g 13 1-'· The ascospores consist of 2 rounded cells; they 
measure 8 10 x 5 6.5 )L; the rather thick wall i> finely echinulate, browni~h, darker 
at maturity and nearly opaque along the ~eptum. 

4· ARCY:>.:-o A ~ for gan 

Argpmn ~forgan ;,. .J . Cincinn. Soc. nat. !lis t. r8 : p. •lln5· 

TYPE SI'ECilS.-. Irgpma polyhedron (Schw. :\forgan 

. o >pecimen of this fungus could be studied, but it i• fully de>eribed and illm
trated by :\fartin (1941 ). 

Its relationship with .\'cote.studina has al o been recognized by D. ~falloch (pcn;onal 
communication). The fungus ~ccms to be rlo~cly related to l.~pido.sphatria 11icotiae, 
but diners in the ascospore..< which arc smooth, asymmetrical, and attenuated at 
both ends. 

5· PS EUDOP IIAE OTRICIIU~l Auc & a[. 

PuudojJharolridiUm Auc & at. ;, :"~ova llcdwigia 17 : llf. t!J6g. 

TYPE SPECIES.- PseudojJhaeotrichum sudanmse Aue & a/. 
Studied was the type strain (C13 512.69). The fungus was described and illustrated 

fully by Auc & al. ( 1g6g). In culture on oatmeal agar the ascomata auain a diameter 
of 3oo-6oo v.. The asci have a thin membrane and measure 17 2.1 15 20 1•; the 
ascosporcs arc smooth , brown, <}ltcnuatcd at both end>, and mca~urc 10 12 ' 6 7·5 ;.<· 
Plate 13. 

Another clcistocarpc>u~ genus with two-celled asco~pon·~ is .(.opjia Rabcnh. (sec 
Moller & von Arx, 1962) . .(.opjia rhi{ophila Rabenh. and other pccic, develop on 
rooL~. All species arc easily recognized because of the very large ascmporc~. \\'hether 
this genus is a further angiocarpous member of the Pscudosphacriales is still uncertain. 
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TtJtudma turtJim, young and mature asci and ascosp~rcs. - t8no x . 

1'1..1\Til •3 

Puudoftl~t~rotrirltlml ;m/onflut, ascogcnous hyphae with young asci aud a mature :c.cus. -
18oo X . 
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ON ARACHNIOTUS AND RELATED GENERA OF THE 
GYMNOASCACEAE 

j. /\. VO:.I ARx 

Cmtraalbureau voor Schimmelculturts, Baam 

(With two Plates) 

Fungal strains in the culture collection of the CB under the generic names 
Arachniotus and Psmdoarochniotus were studied. The genera Arachniottu 
(including Pstudoarachniotus) with 6spccics, Narasimfrtlla with a single species. 
and Amauroascus with 7 species arc accepted. For Arachniotus glomuatus, 
Arachniolus striotisporus and ArochnioltiS ltclardii the new generic names 
Arathnothtea, Byssoascus, and Eltutherascus arc proposed. A key is given for 

the genera of the Gymnoascaccac. 

In recent publications on Cymnoascaccac the concepts of the generic distinction~ 
arc contradictory. Differences of opinion exist especially on the delimitation of 
Artu:hniolus, Pseudoarachniolus, Amauroarcus, and Xarasimlzella. Some genera have been 
put into synonymy by one author and arc accepted again by another. In a revision 
of British Cymnoascaccac, Apinis (1964) for instance reduced Pseudoarachniotus 
Kuehn ( 1957) to the synonymy of Arachniotus Schroeter (1893). On the other hand 
Orr & Kuehn ( 1971 ) found the type species of Nararimlulla Thirum. & ~fathur 

( 1965) to be identical with a fungus described by Kuehn & Orr ( 1.963) as Pseudo
araclmiotziS marginosporus. Orr & a/. ( 1965) included Amauroarcus in llraclmioitiS. 

To clarify the idcmity of the above mentioned genera, all cultures present in the 
CBS-collection under these names were compared. The study has shown that the 
genus Artu:lmioius sensu Apinis (1964) and sensu Orr & a/. ( 1965) is an unnatural 
taxon containing a variety of fungi with different relationships. In addition to 
llrachniotus the genera Narasimhella and rlmauroarcziS must be accepted. Certain 
species classified a~ Ararlmiotus belong to other genera of the Cymnoascaccac and the 
Eurotiaccae. 

The strains were compared on YpSs- and hay-infusion agar after an incubation 
of 3 -4 weeks at a temperature of 24° C in diffuse Light. Species not developing well 
on these media were studied on agar-media containing oatmeal, malt or potato
carrot-extract. All of the species discussed in this paper arc provided in the existing 
literature with suitable and complete descriptions. Therefore no new species de
scriptions are offered. 

The following disposition is proposed: 

t. 1\ R A c 11 ~ t 0 T u s Schroeter 
Arochniotus Schroeter in Krypt.-Fl. Schl01. 3 (2) : 210. 18g3. 
Pstudoarodmiotus Kuehn itt Mycologia 49 : 6g~. 1957. 
Wnldanaria Batista & al. i11 Atns I nst. Micol. (Recife) r : 5· 196o. 
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TvPe St'ECIF.s.- Araclmiotus ruber (va n Tieghem) Schroeter· 
Colonies on Yp s-agar velvety or lanose, oflen furrowed, becoming yellow, 

b ro wnish or cinnamon; initials consisting of two similar gametangia coiling about 
each o ther ; peridium absent; asci on short ascogcnous hyphae, often localized in 
patches thro ug hout the aerial mycelium, frequently forming short chains, spherica l 
or nearly so, wi th a thin, rather persistent membrane, 4- or mostly 8-spored; asco
spores lenticular o r oblate, often with a n equatorial rim or furrow, sometimes also 
with polar thickenings, yellow- or red-brown when mature, with a diameter of 
4 8 !L; conidia mostly absent, but arthro- or alcurioconidia may be prescm. 

1 . ARACII NtOTUS RUIIP.R (van T icghcm) Schroeter 

Cymnoascusr~~ber van Tic:ghem in Bull. oc. bo1. Fr. 24 : •59· 1877. - Arachniotus n1bu (van 
Ticghcm) chrocrcr in Kryp1.- FI. Schlcs. 3 (2) : 2 11 . •893· 

This species is readily recognized by its ascosporcs which have 2 equatorial rims 
bounding a furrow. They arc reddish brown when mature and mca~ure 5·5 7 X 
4-5 fL. A detailed description of the fungus is given by Kuehn & Orr ( 1964). 
Pla te 14 Fig. a. 

STRAINS EXAMLNED.-

CBS 194.64 l l\ 11 92.796 (ncotypc) , received from C. F. Orr; 
CBS 351.66 = 1~[1 100.913 BDU · 265, received from 1\. E. 1\pini~ ; 
CBS 11 2.69, isolated from soil , received from K. H . Domsch; 
C BS 592.71, isolated from soil, received from J. 1 {. van Emden. 

2. A RACI-INIOTVS CITRt:-:us :\fassec & Salmon 

Arachniotru cilrinus Massce & almon in Ann. 13ot. 16 : 62. 1!)02. P.trutfourndmiotw ritrinrLJ 
(Massce & Salmon) Kuehn in Mycologia 49: 6!)g. •957· 

ll rachniolus conjlutns (Sartory & Bainicr) Apinis in Mycol. Pap. ~o. 96: 37· 1964. 

This species can be recognized by its bright, mostly yellow, mycelial mat. The 
lenticular ascosporcs arc spherical from above, rhomboidal or ell ipt ical in side 
view; they have neither a rim nor a furrow and the wall is only slightly thickened in 
the equato ria l region. The size of the ascosporcs is 6-7 x 4·5-5·5 !L· 

STRAINS EXA~II:-IED.-
CBS ''4·54 = IMI 56·774, isolated from soil , USA, received from L. Ajcllo; 
CBS 11 3.61 = fMI 63.9051 received from J. Nicol; 
C BS 352.66 = l ~fl 100.873 = BDU:'Ii 375, received from A. F.. 1\pini~ as rwotype 

of Jlraclmiolus conjluen.r. 

3· ARACHNIOTUS OA.'IKALIENSIS (C astellani) van Beyma 

ArochnioltLf dntrkalim.ris (Castellani) van Bcyma in Anionic v:m l.ccuwcnhock 8 : 107. 1912. 
P•tutloarachniottLJ rouru Kuehn in .\1ycolog ia 49: 6g5, •957· 
Waldtmaria pemombuunsiJ Batista & al. in Atas lnsl. :\fico!. (Recife) 1 : 6. 196o. 
Pstudoaraclmiolus flauus Thirum. & 1\fathur in Mycopath . 1\lycol. appl. 40: 97· 1970. 
PseudoaraclmioltLJ ltalojJhilus Pawa r & al. in Mycopath. 1\lycol. appl. 40: roo. 11)70. 

Pseudoaradmiotus ltmstris Thinrm. & ~.fathur in M ycopath. M)•col. appl. 40: 102. 1970. 
Pseudoaradmiotu.s thir~~malocharii Mathur in M ycopath. Mycol. appl. 40 : ror. 1970. 

In this species the colo nies usually become light brownish in age. T he oblate 
ascospores arc provided with a fairl y broad equatorial rim a nd also with polar 
thickenings. J n all strains studied tile ascosporcs a rc b right red-brown, have a 
diameter of 6-7.5 !Land arc 4- 5 !L wide. Other measurements giv<·n in the li terature 
arc erroneous. Pl:~t<· 14 Fig. b . 
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STRAINS ~.XA \IIN~.Il.-
isolated from a camel, type stra in of Jl. dankalietuis; 
isolated from a dog, Curar;ao; 
isolated from soi l in Peshawar, Pakistan; 

:173 

ens ••7··~n. 
en 13o.6o, 
CBS 568.6g, 
CBS :323.58 
CBS 352.68, 
CBS 369.65 
CBS 382.65 
en 399.65 
CBS 294.66 

l~fl 76.6<>5, H. H . Kuehn, type strain of PseudqamcfmioltLf rnuus: 
isolated from man, Cura~ao; 

HACC-162, type strain of Pseudoarachniotus jlavus; 
llACC- 168, type strain of Pseudoaraclmiolus haiJp!tilus; 
HACC- 157, type strain of Pseudoarac!tniotus lerreslris; 
HJ\CC·1 98, type Mrain of Pseudoarac!tniolus tltirumalac!tarii. 

.J.. Aracbniotus punctatus (Duua & Ghosh) von Arx, comb. nov. 
l'uudonradmiotu• prmctntus Ouua & Ghooh in :O.fycologia s6: 153. rg64 (basionymum). 

This species i~ very similar to Araclmiotus dankalim.ris, but differs in having smaller 
a~cosporcs, 5 6 !L in diameter, with a very prominent equatorial rim. The colonies 
have an orange colour and the agar medium is also coloured orange by an exudate. 

STRAIN ~:XAMINEO: 
CBS 279.64, type strain, received from G. F. Orr. 

5· ARM:II NIOtus l'l o~\VOI.lJTEUs Kuehn & Orr 

Araclmiolus jlavoluteus Kuehn & Orr in ~[ycologia 51 : 864. 1959. 

This fungus is closely related to Araclmiotus dankaliensis, but may be distinguished 
by the light colour and the often lanosc appearance of the colonies. The spherical 
:L~ci have a diameter of 1 1 15 11. and arc often aggregated in dense clusters. The 
oblate ascosporcs have an equatorial rim or thickcnin~, arc brownish-yellow, and 
measure 5- 6.5 !1.· 

STRAINS I·:XA \IINt:u. 
ens 627.71 RRL 1243, type strain, isolated from soi l by C. W. Emmons. 
CBS 51g.68, isolated li·om m:m, Calcuua, India, received from C. F. Orr. 
CBS 946.69, i~olatcd from man, Cura\ao. 

6. Araehniotus aurantiaeus (Kamyschko) von Ar·x, comb. nov. 
Pseudoaraclmiolus auranliacus Kamyschko in ::-Jov. ist. niz. R:m. 4 : 224. 1967 

ha.~ionymum) . 

In thi, slow-growing species the colonies also have an orange, cinnamon or golden
yellow colour. After 4 weeks coiled initials arc developed. The asci arc spherical 
and have a diameter of 8- 12 1-'· The ascosporcs arc oblate, without a prominent 
C<!uatorial rim, golden-yellowish when mature, ·~ 5·5 1-l in diameter and 2.5 :~·5 !L 
w1de. 

STRAINS EXAMINED: 
CBS 603.67 BK-:\f F-tr ,~o. type strain. received from L. A. Bcljakova. 
CBS 950.69, as llraclmiotus ltebridmsi.r received from C. F. Orr. 

1!. 1'\ A R AS I M II P. I. I. A Thirum. & 1\fathur 

-"""uimllflln Thirum. & Mathur in ·yd owia 19 : 18+. 1966 (''1!)65"). 
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TYPE SPF.CIP.S. Narasimhella poonensis Thirum. & :\[athur [ - N. llyalinospora 
(Kuehn & al. ) v. Arx). 

Colonies on YpSs-agar becoming fasciculate or forming synnema- or sporodochium
like structures with yellow, cinnamon or greenish tints; mitials of ascomata nearly 
ring-like, septate, often surrounding a central cell; asci mainly embedded in the 
upper pa rts of the sporodochia or synnemata, born in clusters on ascogenous hyphae, 
broadly clavate or obovate, with a thin membrane, mostly 8-sporcd; peridium 
absent; ascospores inequilateral lenticular, with a thin, fringy equatorial edge and 
with a wall often thicker at one ide than at the other, hyaline or pale yellowish. 
The fringy appearance of the rim often suggests a spiny wall. 

NarasiJ:nheUa hyalinos pora (Kuehn & al.) von Arx, comb. nov. 
Puudoaracluriotus hJalinosporus Kuehn & al. in Mycopath. Mycol. appl. 14: ~115. 1961 (basio

nymum).- Arachniotus hJolinosporus (Kuehn & ol.) Apinil in Mycol. Pap. No. g6: 4'· 1964. 
Puudoarachniotus marginosporus Kuehn & Orr in Mycopath . .Mycol. appl. 19 : 257. 1g63. 

Arachniotus marginosporus (Kuehn & Orr) Udagawa i11 Trans. mycol. Soc. Jap. ro : 103. 1970. 
Norasimhtllo fJOOIIti!Sis Thirum. & Mathur in S)•dowia 19: 1{4. 1g66 ('1965'). 

The identity of Narasimhella poo11ensis and Pseudoarachniotus marginosporus has been 
recognized by Orr & Kuehn (1971 ). 

The genus Narasimhella is related to Arachniotus, but differs e.g. in the appearance 
of the colonies, the clavate asci borne from croziers; the almost hyaline ascosporcs, 
with an equatorial frill , measuring 4- 5 I' in diameter. Plate 15. 

STRAINS I::XAMINED.-

CBS ••5·54 = ATCC 15314, type strain of Pseudoarachniolu.r marginosporus; 
CBS 46g.63, CBS 470.63, CBS 47 1.63, CBS 566.63, all received from G. F. Orr 

as Puudoaraclmiotu.r hyalinosporus; 
CBS 393·7' = ATCC 16197 = HACC-• 7•, type strain of Nara.rimllella poonm.ris, 

received from ).[. J. Thirumalachar and from ATCC. 

3· A M A u R o As c us Schroeter 
Arnauroascus Schroeter i11 Kf)•pt.-FI . Schlcs. 3 (2) : 211, 18g3. 

TYPE SPECtES.- Amauroa.rcus 'verrucosu.r (Eidam) Schroeter. 

Colonies on YpSs-agar lanose or felty, bright or white, composed of hyaline, 
often fasciculate hyphae; asco~cnous parts often hemispherical, spherical, sporo
dochium-like or irregular, somcumcs larg_e, sometimes small, without a true pcridium, 
but often covered by hyphae, often becoming dark, especially when the ascosporcs 
are pigmented; asci develop on ascogcnous hyphae in clusters, they arc broadly 
clavate or abovate, rarely spherical , mostly 8-sporcd; ascosporcs spherical or nearly 
so, wall thick, reticulate, or with spiny thickenings or an ornamented sheath , reddish 
or brownish when mature or remaming hyaline. 

The genus Amauroa.rcus can easily be distinguished from Araclmiolu.r and Narasim
l~ella by the spherical and ornamented a~cosporcs. The development of the asci on 
croziers indicates a closer relationship with _,\'arasimllella than with llradmiotus. The 
latter genus differs in colony appearance and in its spherical asci. Chrysosporium-like 
conidial states with a leu rio- and arthroconidia occur in several species of Amauroascus. 
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1. A~IAUROASCUS VERRUCOSUS (Eidam) Schroeter 
GynmDaScus vt1TIIaJSUS Eidam in jbcr. schlcs. Gcs. 64: 162. 1887. - Amauroa.scus otrTU«~rus 

(Eidam) Schroc1cr in Kryp1.-Fl. Schlcs. 3 (2) : 211. 18g3. - Aroduziolus otrrucosus (Eidam) 
Kuehn & a/. in Mycopath. Mycol. appl. 25 : 103. 1965. 

In this species the hemispherical or sporodochium-like ascomata auain a diameter 
of 2-6 mm. The ascosporcs arc spherica.l, thick-walled, verrucose-tubcrculatc 
brownish when mature and 6-8 fl. in diameter. Plate 14 Fig. c. 

STRAIII:S EXAMINEO.-

CBS 227.69, isolated by C. A. de Vries; 
CBS r81. 70, received from C. F. Orr. 

2. futAUROAscus NIGER Schroeter 
Amauroa.scus niger Schroc1cr in Krypt.-Fl. Schcs. 3~ (2) : 211. 18g3. - Arachniotus nigtr 

(Schroeter) Kuehn & a/. in Mycopalh. Mycol. appl. 25: 1o6. 1g65. 

On YpSs-agar the fungus produces a white, lanosc aerial mycelium and the 
medium is coloured red by an exudate. The ascomata arc irregularly spherical or 
hemispherical , o.y-2.5 mm broad and become brownish at maturity. The ascospores 
arc spherical, brown, thick-walled, reticulate-spiny, and 4.5-6 fl. in diameter. 

STRAlN EXAMtNED.-

CBS 144.61, isolated from soil in California, received from C. F. Orr (no. 0-315). 

3· A:rnauroascus aureus (Eidam) von Arx, comb. nov. 

C;mnoa.scus aurcus Eidam i11jbcr. schlcs. Gcs. 64: 161. 1887 (basionymum). - Arachniotusaureus 
(Eidnm) Schroeter itt Krypt.-Fl. Schlcs. 3 (2): 210. 18g3. 

T he asci are borne in sporodochium-like or nearly spherical, lanose, white or 
yellow ascomata, 0.5 2 mm in diameter. They develop in clusters, arc broadly 
clavate and 15- 20 X 1o-13 fl.· The ascosporcs arc spherical , thick-walled, bright 
yellowish, reticulate-spiny and 4- 5.5 fl. in diameter. 

A detailed dcscripuon is given by Kuehn & a/. ( 1964). 
STRAJNS STUOIEO.-

CBS 107.26, received from A. 'annizzi; 
CBS 593-71 ~ RRL A-12.184 (neotype), received from C. F. Orr. 

4· Amauroascos echinu.latus (Ouua &. Ghosh) von Arx, comb. ttau. 

Pstudoarachttiotus echit~ulalus Dutta & Ghosh in Mycologia 55: 775· 1g63 (basionymum). 

The asci arc formed in small, most ly irregular areas in the lanose or fasciculate 
mycelial mat. Spherical ascomata or sporodochium-like structures arc absent. The 
ascospores are spherical, light brownish, thick-walled, warty to spiny, 4·5 5·5 I" in 
diameter. The aerial mycelium is composed of thin-walled, septate, 4-6 fl. wide 
hyphae. Plate 15 Fig. d. 

Strain studicd.-
CBS 278.64 = ATCC 15317, type strain, received from C. F. Orr. 

5· A:rnauroascus reticulatus (Kuehn &. Coos) von Arx, comb. nov. 
Pstudoarachniotus rtticulalus Kuehn & Coos in Mycologia 52: 40. 196o (b:uionymum). 
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In this species the colonies have a felt-like appearance and arc compo><:d of 
hyaline, 1.5- 2.5 IL broad, often fasciculate hyphae. The ;c;ci arc borne in irregular, 
often smalf areas. The ascosporcs arc spherical, golden-yellow, th ick-walled, reti
culate and 5- 6 1L in diameter. Pla te 14 Fig. c. 

STRAil' EXAMINEO.-

CBS 392.6 1 nu 84.358 ATCC 140+5, type ~train, received from H. ll. 
Kuehn. 

6. Anlauroascus albicans {Apinis) von Arx , comb. nov. 

tlratlmioltiS n/hicatas i\pinis in :>.1 ycol. Pap. No. g6: 45· 1964 (basionymum). 

J n this species the asci arc formed in sporodochium-like, yellow-brownish, loose, 
0.5- 1.5 mm broad ascomata in small clusters on ascogcnous hyphae. The ascospore 
arc spherical, thick-walled , irregularly echinulate, hyaline and 3 + IL in diameter. 

STRAIN STUOIEI>. 

CBS 151.63 nfl 100.875 BDU 262, type su-ain, received from A. E. 
Apinis. 

7· Amauroascus kuehnii von Arx , nom. nov. 

Araclmioltu miatlatus Kuehn in Mycologin 49 : 57· 1957. non Amauroasau rtliculatur (Kuehn 
& Coos) v. Arx. 

t o ascomata were observed in cultures of the type strain, only arthroconidia of 
the conidial state developed. 

STRt\IN EXA.\UX£0.-
CBS 113·58, type strain, received from II. II. Kuehn. 

4· A r a c h n o t h e c a von Arx, gen. not•. 

Ascogonia c cellula recta incrassata sacpc clavata ct anthcridio dense convoluto constant; 
:~Stomata globosa, lanosa, fcrc hyalina, pcridio c fcrc cra.ssis hyphis anastomosamibus composito; 
asci globosi vel subglobosi, e hyphis ascogeni.~ uncinatis oriuntur, tenui-tunicati, octospori; 
ascosporac globosac, hyalinac, parvac, fcrc crassi-tunicatac, slrato mucido irrc!,'Ularitcr sulcato 
pracditae. Conidia cylindrica. hyalina, e hrpharum ramulis fragmentatiJt oriuntur modo 
gcncris Crotrichi. 

St•ECI8S TVPICA ArttdmiolriS gl~mcratru l\lullcr & Pacha-Auc. 

Ascogonium composed of a straight, thickened, often clavate cell , surrounded by 
a densely coiled anthcridium; ascomata spherical, lanosc, light, with a pcridium 
composed of rather thick, anastomosing hypha! clements; asci spherical or nearly so, 
borne on croziers, thin-walled , 8-spored; ascospores spherical, hyaline, small, with a 
rat.hcr thick wall surrounded by an il-regularly furrowed sheath. Conidia cylindrical, 
hyaline. born by fragmentation of hypha! branches (form genus (;~otruhum) . 

TvP£ SPECIES.- Arachlliotu.s gwmuatu.s MOller & Pacha-1\ue. 

Arachnotheca glornerata (.\fUller & Pacha-i\uc) von Arx, comb. nov. 

l lraehniotur glom~ra/UJ :>.1ullcr & Pacha-Auc in !'ova Hcdwigia •s : 544· 1968 (basionymum) . 

In this fun~us the ascomata a re spherical, lanose, brightly greyish, 260 500 IL 
in diameter, wnh a peridium composed ofhyaline, rather thin-walled, smooth, 15-30 ll 
long, 2- 5 !L wide, often anastomosing hypha! cells. The asci are spherical, 8-spored, 
thin-walled and 9 - 12 !L in diameter. The asco pores are spherical, rather thick-
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walled, surrounded by an irregularly furrowed sheath; they measu re 4 - 5 IL in 
diameter, withou t ~ lwath 3- 3.5 IL· H ya line, 1-celled anhroconidia arc formed from 
aeria l hyphae which measure 3 7 X 2 4 IL· 

In this species the large initials wi th o ne clavate gametangium surrounded by a 
deuse spira l of the other is nmeworthy. Suitable media fo r cultivatio n a rc oatmeal
or cornmc.-'11-agar. 

Strain studied.-
C BS 3¥1·7• E'I1-£-).I 7292, received fro m E. :O.fil lle r . 

T he genus Jlradmol!teca is related to Jlmauroa.rcus, but is easy to d istinguish by the 
different kinds of ascomata initials, by the thick peridium a nd by the small asco
sporcs, surrounded by a sheath. Ro/landina vriesii Apinis (in Trans. Br. mycol. Soc. 55 : 
501. 1970) may be a related species, but di ffers by having echinulate ascosporcs. 

5· By s s o a s c u s von Arx, gtn. nou . 
. '\scomata globosa vel irregularia, parva, pcridio inconspicuo c tcxtura l:uca hyphan.m 

t~nuium composito circumdata. J\3ci accrvati c hyphi-~ nscogcni, uncinatis oriuntur, late 
clavnti vel obovati, tcnui-tunicati , octospori. i\scosporac fusiformcs, sulcis longitudinalibus 
strintac, maturit...'ltc stramincac. Conidia cylindrica, catcnulata, c ramulis fragmcntnlis 
conidiophororum modo ,::cncri~ Oidiq;lllltfri o•·iuntur. 

t•l!ct ~<:> TYI'ICA llrachniotus striatispoms Barron & Booth. 

Ascomata spherical or irregular, small, with a n inconspicuous pcridium com posed 
of a loose ne twork of thiu hyphae. Asci borne in clusters on ascogcnous hyphae with 
croziers, broadly c lavate or obovatc, thin-wa lled, 8-spored. Ascospores fusiform, 
striate by longitudinal flutes , straw-coloured when mature. Conidia cylindrical, 
borne in ch ain!t by fragmentation of branching conidiophorcs (form genus Oidia
dendron ). 

T YPE st>f.Ctes.-Araclmiolus slriatisporus Barro n & Booth. 

Byssoascus s triatis porus (Barron & Booth) von Arx, comb. nou. 

Arachnio/UJ Jlriatisporus Barron & Booth in Can. J. Bot. 44: to6o. tg66 (basionymum). 

The genus B;•ssoa.rcru can ea~il y be distinguished from tlraclmiotu.., .\'ara.rimhella, 
Amauroa.rcus a nd a ll other genera of the Cymnoascaccae by its ascosporcs, which are 
fusiform and striate and not spherical or oblate. Also characteristic of the genus arc 
the c lavate asci borne on croziers and especially the Oidiodettdron conidia l state. 

The fungus is not rela ted to other Gymnoascaceae, its position in this fami ly is 
only based on a superficial resemblance, bu t other related ascomycetes arc unknown 
to the writer. T he fungus does not d evelop well on YpSs-agar , but a suitable medium 
is oatmeal-agar. 

STRAIN STUOJeO.-
CBS 642.66, type strain, isolated from soil, Canada, received from G. 1.. Barron. 

6. E I e u the r as c u s von Arx, ,gt11. nou. 
i\scomata absunt ; a.~cogonia in mycelio aerio, curvnta vel rontorta, asco; singulos vel 

paucos prof~runt ct sacpc nonnulla filamcntn; asci la te clavati, obovati vel subglobosi, parictc 



I'P.I< SOO NI A - Vol. 6, Part 3, •97• 

simplici, tcnui, plcrumquc octospori; ascosporac globosnc, m:uuritntc dilute bnanncnc. 
parictc crasso, spinoso; conidia absunt. 

SPP.CIP.S TYI'ICA Arathniotus lttlardii ' icot. 

Ascomata absent; initials borne in the aerial mycelium, curved or coiled, forming 
a single ascus or a small number of asci and often some filaments; asci broadly 
clavate, obovate or nearly spherical, with a single, thin membrane, mostly 8-sporcd; 
ascosporcs pherical, li~ht brownish when mature, with a thick, spiny wall, about 
12 1.1. in diameter; comdia absent. 

T vPE SPEC:IF.S. ArtUhniotus lutardii icot. 

Eleutherascus lectardii ( icot) von Arx, comb. /IOU. 

Aradmiotus lcttardii :-.licot apad Nicol & Durand in Bull. Soc. ffi )'COI. Fr. 8s: 319. ag6g 
(basionymum). 

The development of the fungus has been described in detail by Nicot & Durand 
( rg6g) and by Durand ( rg6g). The asci mostly develop in pairs on the ascogonia, 
dispersed in the aerial mycelium ; they measure 38-50 x 3o-4o 1.1. and are provided 
with a thin, rather persisten t membrane. T he ascosporcs a rc spherical, light brownish, 
thick-wa lled, ornamented with 2-2.5 1.1. long spines and measure 1o-13 1.1. in diameter 
(without the spines). 

STRAIN STUDI£0.-
CBS 626.71 = LC 2022, type strain, isolated from salty soil, Chfilcau-Salin, 

Moselle, France, by P. Lcctard, 1968, received from J. Ntcot. 

The genus Eleuthcrascus is not related to ilrachniotus or to other genera of the 
Gymnoascaccae. It can rather be regarded as a primitive discomycete without asco
carps; it may be related to Ascodesmi.s. Another probably related, as yet undescribed 
fungus is maintained in the CBS-collection as 'Amauroascus uurucosus' (CBS 109.54)· 

SPEC IES DESCRIBED AS MACHNIOTUS lliJT NOT DEI.ONOINC TO 
TilE ABOVE DISCUSSED OENERA 

t. Arachniotus hebridensis Apinis in Mycol. Pap. No. 96 : 4 1. 1964. 

The type strain (CBS 36o'.66 = BDUN 389), received from A. E. Apinis, was 
studied. Only a leuriosporcs of a Chrysosporium-like conidial state were observed. The 
original diagnosis and the figures do not give sufficient information on the relationship 
of the fungus. 

2. Arachniotus intermedius Apinis in M ycol. Pap. o. 96: 45· 1964. 

The type strain (CBS 152.65 = BO Ut 267 - l"NH 100.874) was studied. The 
fungus is quite a typical member of the Eurotiaceac, related to T aiarom;·ces. Its 
phialidic conidial state, however, is more closely related to Acremonium or Torulomyces 
than to Penicillium. 

3· .lraclmiotus lana/us Apinis in :\[yeo!. Pap. ~o. g6: 39· 1964. 
RoUandi11a lm10/a {Apinis) Apin is in Trans. Br. mycol. Soc. 55 : 501. 1970. 



\'ON : \RX : 011 G)'IIIIIQtJ\CUCWt 379 

No cultures of this fungus were available. Its classification in the genus Rollandina 
is also doubtful. The type specie.~ of this gen\IS is probably based on a sterile fungus 
parasitized b)• another and is unknown in pure culture. Both 1axa may belong to 
.Vanmu.ia tockdale . 

.j.. Araclmio/UJ purpurtUJ ~[illler & Pacha-Aue in ::-.lova Hedwigia 15 : 552. 1968. 
The type strain (CBS 4 75· 71 ) was studied. The ascomata are true cleistothecia 

with a thin peridium composed of hyphae. The conidial state belongs to the Restrie
tum ~cries of the fo rm genus l'enicillium. The fungus has to be transferred to Tala
rom;·ce.r (sec Stolk & Samson, 1971 ). 

5· ArachnwtrJJ tri.sporUJ Hotson in ~ r ycologia 28 : 500. 1936. 

A sLUdy of the type strain (CBS 133.37) confirmed 'the identity of this fungus with 
Byssochlamys niuea Westling. The genus Byssochlamys Westling is related to Talaromyccs 
Benjamin and Hamigera Stolk & Samson (Euroliaceae) and is di~cusscd in thi~ 

context by Stolk & Samson ( 1971 ). 

KEv TO T ile GENERA OP Tllll Cv~o~NOASCACEA& 

1. i\5(ospores spherical, 1o-13 ,, in clinme lcr, spiny, nsci disocrscd, borne singl)•, in pairs 
or in a small number on a coil Elwlhtrascu.r 

1. 1\scospores smaller . . . . . . . . . 2 

2. 1\!K:osporC'! striate, fwiform . . . Byssoascus 
2. Ascosporcs not striate, mostly not fwiforrn 3 
3· Ascospore'! spherical or nearly so, ornamented. . . . . 4 
3· 1\scospores lenticular, oblate, ellipsoidal, fwiform or small and smooth if spherical . 7 
4· Peridial hyphae absent or present, thin-walled, without prominent appendages of chlamy-

dospores ...•...•........•.............. . .. 5 
4· Peridial hyphae prC'!Cnt, mostly thick-walled, with chlamydospores or appendage'!. 6 
5· Initials consisting of 2 coils, peridium absent or thin, composed ofloose, radiating hyphae, 

ascospores ornamented . . . . . . . . . . . . . . . • . . . . . Amnuroase~~s 
5· lnitiab composed of a clavate cell surrounded lJy a dense coil, J>cridiurn thick, composed 

of dense layers of hyphae, nscospores small, with a sheath . . . • . Aradrnothcca 
6. Peridial hyphae hyaline, forming coiled appendages and dark chlamydospore'!. llpinisin 
6. Pc:ridial hyphae thick-walled, with long appendages.. . . . . . . . . AILrartltron 
7· l'c:ridial hyphae absent or narrow and similar to those of the aerial mycelium . . 2 
1· Peridial hyphae present, often wide or '"i1h appendages, nscomatn spherical or nearly so. 9 
8. I nitinb ring-like, asci clavate, borne: in clwters, ascospores lenticular, nearly hyaline, 

sporodochium-lilcc: structures often present. . . . . . . . . . . . . Jlarosimhtllo 
8. I nit.inb coruuting of 2 coib, asci spherical, often in shon rows, ascospores lcnticul:lr or 

oblate, reddish or brownish, often with an equatorial rim or furrow, colonies mostly 
vclvety, sporodochium-likc structure'! absent . . . . . . . . . . . . . Arachmotus 

g. Ascospores fusiform or nearly so, asci often with a short cylindrical stalk. Pseudogymnooscus 
g. Ascospore'! not fwiform . . . . . • . . . . . . . . • . . . . • . . . . . . 10 

10. Ascomata small (15- 120 I' in diameter), pcridial hyphae provided with coiled or rccurved 
appendages, nscospores small • . . . . . 1 1 

10. 1\scomnta mostly larger . . . . . . . . • . . . 12 

1 1. Pc:ridial hyphae with recurved appendages . . . SfJiromrutix 
1 1. Peridial hyphae with closely coiled appendages.. Ajdlom)'!U 
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12. Peridial hyphae brown, Lhick-wallrd or with dark appendages . . . . • . . 13 
12. Peridial hyphae ligh1. . . • . . . . . . . . . . . . . . . . . . . . . . 15 
13. Cells of tlte appendages form r~-curvcc.l tootlt-likc protulx:mnco on one side. 

Ctmom)'Cll 
' 3· Cells of the appendages not so . . . . • . . . . . . . . . . . . . . . . . 14 
14. Ascomata light, appendages of one kind . . . . . . . . . . . . . . Cyrmoa.rtus 
14. Ascomaw dark. pcridial hyphae form short, spine-like branr hcs as well as long, mostly 

uncinate appendages . . . . . . . . . . . . . . . Mp<olrichurn 
15. Pcridial hyphae composed of dumb-bcll-shapc.:d cells . t lr throtftrmn 
15. Peridial hrphae composed of a network of lilaments. 16 
16. Peridial append ages present (Dmnalofihy trs) 17 
16. Peridial appendages absent or scarce. . . . . . . . 18 
17. Pcridial appendages short , blun1. . . . . . . . . . Ntog;m11om;-us 
1 7· Pcrid ial appendages coiled or straight, often fonninJ,; a lt·urioconiclia Nanni.:~ in 
18. Pcridial hyphae disarticulating. . . Slranortlla 
t8. Pcridial hyphae not dis:trticulating. . . • . . . . . . . . . . . . Cf. Arachniotus 
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EXI'I..AN/I.TION 01' Pt..A fll.S 14 AND 15 

PL./I.TE 1 .~ 

Ascosporcs of (a) ArachniotUJ rubtr, (b) JlrnthnioiUJ da11kaltnsis, (c) ArMuroascus VfmJCOJUS, (d) 
Amouroasms tdrinuloiUJ, (c) AmmlfoaSCtiJ rt litulatus. - All t8oo X . 

Pt./I.Tl'. 15 

.Narasimhtlla h;·olinosporo. initials with asci and ascosporcs. tUoo > . . 



REV I E\'VS 

A. II. SMITH & L. R. H ESLER. The North American speciuof Pholiola. (l lafner Publishing 
Company, 1968). Pp. 402, 519 text-figures, go plates presenting 11 5 black-and
white photographs. Price S 22.50. 

Drawing on loug experience and numerous, well annotated collections Dr. A. H. 
Smith and Dr. L. R. llcslcr have published another monograph on a group of 
l\orth American agarics, viz. the geuus Pholiola in a very wide sense, including 
Flammula, Kuelmtromyces, Pachylepyrium, Phaeolepiota, some species of Hypho/oma and a 
large part of l'hatomarasmius. 

The general chapters in the fi rst 36 pages deal with the history of the genus, the 
new classification proposed by the aULhors, the macroscopic, microscopic and 
chcmic.'ll characters and the intcrgcncric relationships of Pho/iota. The bulk of the 
book comprises a taxouomic treatment of the ~enus. and includes extensive des
criptions and drawings of the most important m1croscopis characters of 205 species 
arranged in 46 groups C.'lllcd stirpes, 16 sections and 7 subgenera. More than half 
of the species arc new. The keys a rc scattered throughout the entire taxonomic 
section. This is a great inconvemcnce as they lead to names without page numbers, 
leaving the reader with the choice of ei ther addin~ the page numbers to the keys 
himself or else repeatedly looking up the appropnatc keys or descriptions in the 
index. The 1 15 black-and-white photographs arc of excellent quality a nd very 
instructive. 

The most interesting feature of the book is undoubtedly the authors' wide con
ception of the genus Pholiota. The fusion of Pholiola and Flammu/a had a lready been 
more or less generally accepted but the re-insertion of Kuelmerom)·ces and Phaeolepiola 
iu Pholiola and the transfer of Pachylepyrium, many species of Phaeomarasmiu.r and some 
species of Hypholoma to Pholiota arc new. 

A first thought could be that for practical reasons the authors wished to publish a 
book covering a ll the 1orth American Pholiola-like fungi, but the introductory 
chapters show tha t they regard Pholiola as they circumscribe it as a natura l genus. I 
am convinced that many agaricologists will disagree with them on this point. 

One of the clisadvautagcs of a large genus conception as adopted here can be 
that the wider the conception the greater the variation of characters within the 
~enus, rendering the gaps still separating it from related genera relatively less 
Important. Subsequently such an enlarging of a genus can sometimes be stopped 
only a rtificially. In my opinion the authors have done just this by, for instance, 
cousidering tl1e colour of the spore-priut to be tlceisive for tl1c clistiuctiou of Pholiola 
from Hypholoma. Consequently because of their brown spore-prin ts H. elongatipu 
( = II. dongalum) and //. myosolis are placed in Pholiota. Both species, however, 
strongly resemble Hypholoma in habit and colours and have a subcellular subpellis 
(hypoderm) in common with most of til<' o ther species of 1/ypholoma. This character 
is not discussed in the book. 

In the brown-spored series of genera the difficult delimitat ion of Pholiota against 
Galerina is another resul t of the " inflation" of Pholiota. Actually smooth-spored species 
of Gaurina section Porospora fit perfectly in the authors' description of Pholiola. At 
the foot of page 3 1 however it is stated that " the important feature between the two 
genera (viz. Pholrola and Caterina] is the shift in emphasis of the importan t characters." 
Is this way of separa ting two ~encra perhaps not a bit too subjective? Further, 
woultl the same reasoning apphed to Phaeomarasmius not have led to maintenance 
of the latter ~en us in its wide sense? r n this connection it is interesting to observe 
that the spec1es of Pholiola stirps Aurta (in which Phatolepiota aurtn is placed beside 
species of Plwtomnra.rmiiJJ with isodiametric cells on the cap) do not seem to fi t in 
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the genus description on p. 37· But this may have something to do with the terminolo
gy for the covering layers of the cap. 

In the genus Pholiota it is cer tainly very difficult to distinguish between the rem
nants of the universa l veil on the cap and the surface laycr(s) of the cap itself. This 
question demands clearly defined terminology. In the present book It is difficul t 
to understand what is meant by cuticle, cutis, epicutis, hypoderm a nd subcutis. In 
many cases, both in the introduction and the descriptions the firs t three and the 
last two terms seem to be interchangeable. It becomes still more complicated when 
it develops that terms like epicutis (p. 55) and cutis (pp. 58, t 7 t) arc sometimes 
used for an outer la)•Cr tha t is a lmost certa inly formed by the universal veil (sec 
under Phaeolepiota a nd F/occulina in Reijnders' book of tg63 on the development of 
the agaric fruitbody) and tha t docs not belong to the "cuticle" proper. 

For the European mycolo~ist it is disappointing that the extent of European 
knowledge of " Pholiota" spec1cs is somewhat poorly presented. The common P. 
gummosa cannot be named as this is clasified as a species without chrysocystidia. 
Pholiota humingsii is not mentioned in the book ; when this species is keyed out however 
one arrives at P. paludosella, a species so similar that it could be identical, but in that 
case the name 1'. ht~mingsii would ha ve priority. The new species J>. pseudosiparia is 
very simila t· to Naucoria wies/andri as conce ived by Klihner & Romagnesi but that 
name docs no t occur in the book. 

It would be a pity if too much criticism were to overshadow my admiration for 
this impressive piece of work. lt is unquestionably a mi lestone in the study of the 
brown-spored agarics and it adds greatly to our knowledge of that group. It deserves 
a place on the bookshelf of every student of agarics. 

C. BAS 

P. H. B. TALBOT. Principles oj{ungal taxonomy. (The MacMillan Press Ltd, 22 April 
1971 ). Pp. 274, 86 figures. Price£ 3.00, paper edition£ 1.50. 

Compared with many other textbooks, " Principles of fungal taxonomy" is a thin 
volume, comprising httlc more than 270 pages. h had to be thin, for its aim was 
" to give a concise account of fungi, suita ble for a short undergraduate course in 
mycology." As a consequence, descriptions of orders and families have been abridged 
to the utmost, while the num ber of~enera treated arc limited to a minimum. Author 
names have been omitted . . IIII!Stra uons arc compara tively few, but among them arc 
some rarely if ever seen in other textbooks (Figs. 12, 13). 

There a rc thirteen chapters. Subjects of a more general nature, like fungal morpho
logy and reproduction, arc dea lt with in Chapters 1-7, while Chapters 8-12 arc 
concerned with the descriptions of the slime-moulds and the various subdivisions of 
the Eumycot:a. 

The outstanding feature of the present book is that the descriptions of the major 
taxa arc preceded by a detailed treatise of general structures and processes. 

Chapter 2, introducing the concepts "systematics, taxonomy and nomenclature," 
is an exceedingly useful account that is n;commcndcd for re-reading from time to 
time. 

1\ m inor error may be pointed out. The a uthor states of the indusium of Dictyophora 
(e. 237) that " there is a lacy network suspended from the margin of the pileus." 
'I he truth is that the indusium is a veil attached to the top of the stipe under the 
cap and ex tends below the la ner for some distance. 

The moderate price of the paper edition is an asset. 
R. A. ~1AAS Ge~TERANUS 
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