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ENTOLOMATACEAE IN EASTERN NORTH AMERICA 1: new species 
of Claudopus a nd Rhodocybe from the Southern Appalachian 

Mountains. 

TIMOT HY J. BARONI 
Department of Biological Sciences 

State University of New York 
College at Cortland , Cortland, NY 13045 

SUMMARY: Two new ap«ia an: ducribed, Rhodocybe pllllida and Claudopu• 

vinaceocontu•u• . A atudy of the micromorphol osicaJ featunea or the type collection of 

Cb .udoput mephititut t. pr.atnted and diacuued bed\1~ of ill aimihuity in at flture •nd odor 

to C. vinaceoconluiUI. 

The Southern Appalachian Mountains offer a rich plant and fun ­
ga l biota. In particular, members of the Entolomataceae Kot. & Pouz. 
(Agaricales, Basidiomyco ta) are parcicularly well represen ted in th is re­
gion. Hesler (1967} published a floris tic study of the agaric genus En­
roloma (Fr.) Kummer (Entolomataceae) fo r the southeas te rn United 
Sta tes in which he treated approximately 200 ta:<a. By fa r, the majority 
of these species were fou nd in the Appalachian Mountain regions. In 
addition, and of even greater signi fica nce, nearl y 50% of the ta:<a in 
Hesler's publica tion were described as new to science. Since that time 
no other accounts of new members of this family from th is area have 
appe:ued in the litera ture . 

During a recent study of the Entolomataceae in se lected areas of 
the southeas tern United States, two undescribed species were discovered 
in the Southern Appalachian Mountains. The following report describes 
these new taxa and discusses thei r re lationships and placement in the 
fami ly. 

Methods used were those of Baroni ( 198 1 ). Color designations 
are from Kornerup and Wanscher ( 1978). A ll measurements of micro­
scopic structures were made in 3% KOH. The following notations are 
used: £ • length/ wid th of individual spores, indica ted as a range in n 
spores measured; Em .. mean of £; L m • mean length; wm ... mean 
wid th; n - number of objects measured; L in 180 deg = 9, signifies that 
9 lamellae are attached to the Stipe over one- half of its circ umference, 
implying that there are genera lly 18 lamellae per mature pileus. 
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Rhodocybe pallida Baroni, sp. nov. (Figs. 1-3 and 12-13) 

Pileus cremeus vel pol/ide griseo-buba/inus, 9- 13 mm la­
tus. conllexus. demum depressus, glabrescens, laevis interdum rimulosus . 
Lamellae subdecurrentes. griseo-bubalinae. conjertae. angusta£'. Stipes 
glabrescens, cum pi/eo cottcolor. Basidiosporae ellipsoidae vel ovoidae. 
aliter typicae enim Rhodocybes . Cheilo- et pleurocystidia similia. pseu­
docystidiorum iiiSlar. contentis aureo-ochraceis, versi/ormia, imerdum 
promimmtiis cy/i11dricis ad basim septatis. Hyphae pileipellis f ilmaen­
tosae, repentes, haud itrcrusuuae. Hyphae ejibulatae. 

~ pale sordid c ream (near 4A2 bul with a slight grayish hue) 
to pale grayish buff. some with irregularly patterned yellowish (4A3-4) 
shallow cracks, not changing color when bruised: 9- 13 mm broad, 
broadly convex, becoming shallowly depressed over disc, dry, mat to 
glabrescent , smooth or wi th shallow random cracks; margin inrolled. 
fllli. white, solid, I mm thick. QQQr not distinctive. :ra_m mild . 
~grayis h buff, short decurrent , narrow (to .75 mm broad), close, 
edges concolorous and even. ~ concolorous with pileus or wit h more 
obvious cream yellow (4A3) over lower 1/ 3, with a sparse white myce­
lioid covering over base, 17-20 mm long, 1.5- 2.5 mm thick, equal , 
terete, cent ral; surface d ry, glabrescen t or mere!)' fine appressed fibril­
lose over ape:< and less so toward base; solid and white within . 

Basjd jospores 5.4 -7.2 :< 3.6-5 Jjm (£ • 1.26-1.67, Em • 1.48, Lm 
• 6. 11, wm • 4.16, n = 20), short ell ipsoid to ovoid in latera l views, 
rounded angu lar in polar view, with low but distinct undulate-pustula te 
ornamentation , ornamentation obscure on largest spores; walls thin and 
often readily collapsing, strongly and continuously cyanophilic. hyaline 
in KOH , inamyloid. ~ 19.8-27 :< 5.4-7 .2 Jjm, 4-s terigmate with 
some rarely 1-sterigmate, narrowly clavate, lack ing cyanophilic bodies; 
th in -walled or rare ly thick-walled. Cheilocys tjdia and pleurocyst jdia 
(pseudocystid ia) similar , 28.7-59 x 6.3-8.1 Jjm, thin- walled, variable 
but often clavate to broadly ventr icose rostrate to lageniform. ap ical 
cylindric proliferations often septa te at their base; arising mostly from 
the subhymeni um or trama; contents sparse to dense and granular, shiny 
refractive, deep golden to reddish ochre in KOH. ~ l!il.!!ill of 
parallel, cylind ric to mostly inflated hyphae, 3.6-14.4 Jjm in diam, with 
scanered undulate, golden oleiferous hyphae also present ; subhymenium 
composed of a narrow band, 9-13.5 J!m thick, of tightly interwoven. 
narrow, cylindric hyphae, 2.7-3.6 Jjm in diam. fi.lW ~of loosely 
interwoven, cylindric hyphae, 2.7-9 Jjm in diam. ~a compact, 
hyal ine or pale melleous layer in KOH, not well-different iated from the 
context; hyphae repent, interwoven, cylindric, 2.7-5.4 Jjm in diam, not 
encrusted. ~ 3 compact hyaline layer of repen t, parallel , non-
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Figs. 1-3: Rhodocybe pal/ida (HOLOTYPE). I. Hymenial pseudocys­
tidia. 2. Caulocystidia. 3. Basidiospores. Figs. 4-6: Claudopus vinaceo­
comusus (HOLOTYPE). 4. Basidiospores. 5. Caulocystidia. 6. Basid­
iomata (x 1.5). Scale bar - I 0 m. 
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encrusted, cylindric hyphae, 1.8-3.6 ~m in diam , producing sca tte red 
clusters of caulocystidia at the apex . Caulocystidia composed of entan­
gled , erect , cylindric end cells , 42.3-73 x 2.7-4.5 JJm, with 30-SO% of 
these cells containing shiny golden amorphous bodies in KOH . Clamp 
connections absent. 

Terrestr ial under mixed hardwoods (Fagus grandifolia Ehrh., 
Tilia sp., Carya sp ., Quercus rubra L., Liriodendron tulipif era L., etc.) 
and Pinus s1robus L. and Tsuga ca'ladensis (L.) Carr. 

T ype: UNITED STATES. North Carolina. Swain Co.: Great 
Smoky Mountains Nat ional Park, Indian Creek, 29 July 1987, Baroni 
5596 (leg. D. Desjardin) (HOLOTYPE: TENN) 

Rhodocybe pal/ida belongs in sec tion Rhodocybe due to its dis­
tinctive basidiospore morphology, hymenial pseudocystidia with brightl y 
colored content, Jack of clamp connections and centrall y stipitate basid­
iomata. This particular species is unusual in the section because of its 
pale colors. At the present time. only one other species in section 
Rhodocybe. Rhodocybe re/ro/lexa (Berk. & Br.) Pegler, is known to pro­
duce pale cream buff basidiomata. However, R. retroflexa can be dis­
tinguished by its tignicolous habi tat, brownish tinted pileus disc, ad­
nexed lamellae, subangular spores in profile view and pseudoparenchy­
matous subhymenium (Pegler, 1977). tn add ition, R. reuoflexa is 
known only from the type locality of Peradeniya, Sri Lanka. 

There are now 26 species described in section Rhodocybe world 
wide. Recently, following a revision of Rhodocybe (Baroni, 1981 ), a 
number of investigators have contr ibuted to our knowledge of th is sec­
lion (Halling and Baroni, 1985; Horak, 1978, 1979, 1980; Noordeloos, 
1979; Ovrebo and Baroni. 1988; Baroni and Horak. in preparation). A 
rev ised key to this section of Rhodocybe will be published in the near 
future. 

Claudopus vlnaceocontusus Baroni, sp. nov. (Figs. 4- 6 and 14) 

Pileus sordidus pal/ide griseo-bubalilluS\'e. purpurasce11s 
ubi con/usus. 2- 10 mm /a/us. comexus. circu/aris vel dimidiatus. sericeu.s . 
Contextus purpurascens. Odor pungens. dysodes. Lamellae adnatae vel 
suhdecurrentes. pallide cam eae. Iaroe. S tipes cum pi/eo concolor. eccen­
uicus. 3-.5 mm longus, 1-2 mm crassus. pubescens. rhizoideis e basi 
ramosis. ubique purpurascens ubi contusus. Basidiosporae angulatae. 
Cystidia nulla. Hyphae pileipellis filam entosae. repentes. haud incrus­
tatae. Hyphis dispersis f ibulatis. 
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Figs. 7-11 : Claudopu.s mephiticus (HOLOTYPE). 7. Basidia. 8. Caulo­
cystidia. 9. Cheilocystidia . 10. Basidiospores. II. Pilocys tid ia. Scale 
bar • 10 I'm. 
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~ sordid off white to pale grayish buff (much paler than 
582), turning quickly light vinaceous when bruised {drying a dark red ­
dish brown); 2- 10 mm broad, convex to broadly convex, with a shal ­
lowly depressed and low papillate disc, circular to ± dimidiate on some, 
d ry, densely radiate se riceous or appressed fibrill ose. the fibrils turning 
vinaceous when bruised, margin inrolled. ~ dingy whitish, quickly 
becoming vinaceous-purple when exposed and then rapidly fading, 0.2-
0.5 mm thick. Qs1Q.r strong of garlic , especially when basidiomata kept 
enclosed in collecting packet for a short time. ~ not tested. Lamel­
~ pallid at first, soon fleshy pink, adnate or becoming short decurrent , 
broad (to I mm broad), subdistant (L in 180 deg - 9), 2-3 tiers lamel­
lulae, occasionally forked , edges concolorous, even. ~ concolorous 
with pileus, 3-5 mm long, 1-2 mm thick at apex, mos tly tapered down­
wards or equal, eccentric; surface dry, densely whitish fibrillose to erect 
pubescent overall, white mycelioid at base in a pad-like mat, with thin 
white rhizoids radia ting out through substrate, basa l covering and rhi ­
zoids rapid ly turning bright vinaceous-purple when bruised; context 
solid, white , but rap idly bright vinaceous-purple when exposed, then 
fading. 

Bas;d;osoores (8. 1- )9.5- 10.8 x 6.3-7.2 I'm (E • 1.25-1.67, Em • 
1.48, Lm = 9.68, wm • 6.56, n • 2 1 from the Ho1otype; 8.5- 10 x 6 - 7.5 
I'm, E • 1.23- 1.54, Em - 1.38, L m • 9.38, wm = 6.79, n = 12 from 
OAOM 194866}, ell ipsoid in la teral v iew with 6-8 sharp or rounded an­
gles, 5-6 rounded angular in polar view; walls st rongl y cyanophil ic. 
~ 26.1-31.4 x 9-9.9 IJ.m, 4-sterigmate, short broad clavate; filled 
with diffuse vinaceous pigment in H20 or KOH mounts {especially evi­
dent in polar views}. ~ ~ not d ifferentiated. ~ 
liilm.3. of ± parallel , cylindric to inflated hyphae, 3.6- 18 J.im in diam . 
~~of radially arranged, mostl y inflated hyphae, 9.9-18 IJ.m 
in diam, and with some intermixed cylindric hyphae, 2.7- 5.4 J.im in 
d iam; pale vinaceous in KOH. ~a repent , hyaline layer of ra ­
d ially arranged to interwoven, cylindric hyphae, 2.7 -9 J,.Lm in diam, not 
encrusted, end ce lls cylindric to subclava te or some bullet shaped. s.ili2=. 
~ a compact hyaline layer of repent, parallel, non-encrusted, 
cylindr ic hyphae, 2.7-8.1 }lm in diam, producing numerous caulocys­
tidia . Caulocyst idia most ly cyli ndric or cylindr ic-capitate, 15.3-38.6 x 
4.5-6.3 IJ.m , hyal ine in KOH. C!.a..m.J2 ~ present at base of 
basidia, on hyphae of lamella r trama, widely scattered on stipe surface. 

On moss covered Jog in mixed hardwoods (Holotype), or scat­
tered on a sandy loam soil along a bank. 

Type: UN ITED STATES. North Carolina. Macon Co.: Coweeta 
Hydrologic Research Station, along Ball Creek Road, 13 August 1987, 
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Figs. 12 - 13: Rhodocybe pal/ida (HOLOTYPE). 12 . Bosidiomoto 
(approx. x2). 13. Basidiospores (approx. x6,000). Fig. 14: Claudopus 
vinaceocomu.sus (HOLOTYPE), basidiospores (approx . x3,500) . 
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Baroni 5695 (leg. D. Desjardin) (HOLOTYPE: TENN). Florida. Alachua 
Co.: vicinity of G:~inesville, 9 August 1985, DAOM 194866 (S. A. Red­
head 5144) 

C/audopus vinaceocomusus is easily distinguished by its small 
size , st rong odor of garlic and by the obvious vinaceous-purple color 
change of most parts of the basidjomata when they are injured. Clau­
dopus mephiticus Murr. is a lso reported with a decided garlic odor (and 
taste ) (Murrill , 1915 and 1917; Hesle r, 1967), but the basidiomata have 
much larger dimensions with the pileus ranging from 15-50 mm in di ­
ameter, the pileus is pale greenish at first, there are no color changes of 
the flesh upon injury, and cheilocystidia are present in the hymenium 
(Hesler, 1967). Each of these characters reported for C. mephiticus is 
distinctly different from those found on C. vinaceocolllusus. However, 
because of the similar and ve ry unusual garlic odor shared by C. 
vinaceocomusus and C. mephiticus , a decription of the latter is given 
below. The following macroscopic description in quotes is from the 
original by Murrill , while the microscopic description (not in quotes) 
and illustrations are from a recent stud y of the holotype of C. mephit i­
cus. 

Claudopus mephiticus Murr., MYCOLOGIA 7:290. 1915. 

= Entoloma mephiticum {Murr.) Hesler, Beih. Nova Hed. 
23: 14 . 1967. 

(Figs. 7-11) 

•pjJeus eccentric, convex to nearly plane, somewhat depressed at 
the center, cespitose, 2.5- 5 em broad; surface dry, glab rous, slight ly 
concentrically sulcate, greenish-white when young, dull-white or yel­
lowish-white when old, margin concolorous, undulate; context white, 
with a very decided mephitic or garlic odor and tas te; lamellae sinuate, 
subdistant , broad, slightly serrate on the edges, white, becoming rose­
colored at maturity; spores angular, rose-colored, uniguttulate, 9 x 7 11-: 
stipe short, subcylindric, very eccentric, solid , pruinose, white, 1-1.5 
em. long, 4-6 mm. th ick." 

Bas idiosoores (8)9- 10.& x 6.3-7.2 I'm (E • 1.13-1.5, EM - 1.33, 
L m ... 9.41, wm - 7.06, n - 20), 5-6 angled in lateral views, 5-6 
rounded angles in polar view, walls cyanophilic on younger spores, less 
reactive or acyanophilic on older spores. ~ 24.3-32.4 x 8.1-11.7 
IJ.m, 4-sterigmate, broadly clavate, a few with scattered irregular sized, 
cyanophilic bodies. Cheilocystidia sca ttered along the edges, cylindric to 
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cylindric-capita te or ventricose-rost ra te, otherwise versiiorm, occasiori­
ally septate and/ or occasionally with dist inc tl y cons tr ic ted apices on 
rostrate forms, thin-walled, hya line, 30-81 x 7.2-13 m. Pleurocystjdia 
absent. Lamellar trama of paralle l to interwoven, cyli nd ric to infla ted 
hyphae, 3.6-9 JJm in diam; subhymcnium pseudoparenchymato us- like, 
but truly of tightly interwoven cylindr ic hyphae, 4.5-8.1 ~m diam . 
.f.i!W ~of radia lly arranged, mostly infla ted hyphae, 2.7- 18 J.'ffi 
diam . ~ an en tangled layer of cylindr ic, hya line hyphae, 6.3-
11.7 ~J,m in diam, not well-d iffe rent iated from the contex t, but with 
wide ly scatte red , narrow, finely inc rusted hyphae; end cells repent or 
entangled ascending, t cyst idioid and mostly cylindric, 34. 1-8 1 x 6.3-
11.7 jJm. ~an entangled to repent laye r of parallel , non- in­
crusted, cyl indric to inflated hyphae, 3.6- 18 JJm in d iam, producing re­
pent to occasionally projecting end cells (caulocystid ia). Ca ulocystidia 
clavate or irregularl y swollen, 29.6- 63 x 6.3- 18 Jim, hya line. Q.am.Q 
~ abundan t at base of basidia, scattered to infrequent in sub­
hymenium and hyphae of lamellar trama. 

On fallen dead branches. 

Type: UNITED STATES. Minnesola. Minnehaha Park, 30 July 
1915, M. W. Smith (M. S. Whetstone 60) (HOLOTYPE: NY). 

It is obvious that C. mephit icus is not similar to C. vinaceocon­
tusus in either macroscopic or mic roscopic features. In addi tion, 1 con­
cur with Hesler's description of the microscopic features for C. 
mephiticus in the sense that this species does possess "hyphoid" pilocys­
tidia (Hesler, 1963). However, Hesler was unable tO demonstrate 
cheilocys tidia for the type collection, even though he descr ibes this 
feature for his collection from Tennessee. Obviously the type of C. 
mephiticus possesses distinctive cheilocystidia (see Fig. 9) , but these 
structures were collapsed and needed to be carefully reinfla ted usi ng the 
techniques of Bas (1969- these techn iques deserve careful consideration 
by all ind ividuals who study type ma~erials). Unfortunately, Hesler's 
unpublished notes distinctly indica te that his Tennessee co llec tion obvi­
ously lacked a stipe. After examining his collection (Hesler TENN 
25656), which now consists of approximate ly 1/ 4 of a pileus with 
lamellae, it can only be stated that Hesler's collection is not C. ~inaceo­

comusus. However, because of the odor, tasre, spore size, chei locys tidia 
and restricted presence of clamp connections at the base of the hymenial 
elements (my observations on TENN 25656), Hesler's collect ion is close 
to C. mephiticus . 

At the present time in Claudopus. it seems injudicious to expand 
species concepts to include entities which may possess well-developed 
stipes on some mature basidiomata and at the same time lack any form 
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of stipe on other mature basidiomata. Until such a case of morpholog­
ical plast ic ity in stipe production has been positively shown for this 
species, or at least in the genus, it must be assumed that Hesler's collec­
tion (TENN 25656) represents yet another undescribed mephetic species 
of C/audopus. This species (TENN 25656) certainly needs to be recol­
lec ted from the type local and redescribed. I consider the present ma­
terial too meager to be useful enough to serve as a holotype. Therefore, 
contrary to Hesler's (1967) report, C. mephiiicus is still only known from 
the type locality in Minnesota, USA in North America. 
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COHTR IBUTI ON TO THE LICHEN FLORA OF BRAZI L. XXIV. 
LI CHENS FROM NOVA PETROPOLIS, RIO GRANOE DO SUL STATE.• 

HECTOR S. OSORIO "'* and KAAIANA FLEIG ••• 

** Departamento de Botanica , Museo Naci onal de Historia Natural 
Casil l a de Correa 399 , 11.000 Montevideo URUGUAY. 

**" Depar tamento de Botan1ca, Institute de Biociencias, 
Univer sidade Federal do Rio Grande do Su l, Porto Alegre, 

Rio Grande do Sul, BRASI L. 

ABSTRACT: Twenty two li chens collected in the Municipality of Nova Petro 
polis, Rio Grande do Sul State, Brazil, are l isted . Two species are ad:­
ded to the State flora and six to the Rio Grande do Sul Higlands lichen 
flora. 

In t his paper the authors listed twenty two lichens collec ted in the 
Municipality of Nova Petropolis as an add i tional cont ri buti on to the 
study of this group in the Highlands of Rio Grande do Sul, Brazil. 
The area visited, during April 1988, is pl aced 4 km N from Nova Petro­
polis City (29° 22'S- 51°08 ' W, alt. ca. 600 m) along the road BR 11 6 
which connects thi s City with Ca xias do Su l City. The coll ection sites 
(very c l ose one from another) can be briefly described a s f o ll ows: 
CASCATA DO RASCHE (CR): a smal l waterfall surrounded by a very dense 
shrubby vegetation. 
PIA (P): is a place well known through its dairy industry. The gathe­
rings were made i n the s l ope of a smal l hill wi t h numerous boulde r s 
partially s haded by shrubs and low trees. 
Two ident i cal series were made with the lichens gathered and deposited 
fn the Herbarium of the Cepartamento de Botanica, Univers i dade Federal 
do Rio Grande do Sul, Porto Alegre, Braz il and in t he private herbarium 
of the se nior author. 

Bue~~ i ~nc~~~~iu(~~~ 7g~in.) Mal~ 
Caloplaca crocea (Kreplh.) Haf. & Poelt 

P: on trun k o f a isolated tree (88/72). 

C 1 a~~n~~ ~~~k!of~~H;) ~ Sw. ) Sp reng . 

Oictyonema glabratum (Spreng . ) D. Hawksw. 
P: on r ocks (88/53). 

Oiploschistes c fnereocaesius (Sw. ex Ach.} Vai n . 
P : on perpendicul ar rocks (88/58) det. H. T. Lumbsch 

*Field work was supported by grant 870 . 513.8 ROSTlAC/UNESCO. 
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Heterodermi a lutescens ( Kurok .) Fo 11m. 
CR: on trunk of shrubs (88/48. a.) . 
P: on mossy rocks , shaded p 1 ace (88/68) . 

Het~~~d~~m~~u~~~§;r!~r~~:i(S~J:~~~~) . & Red6n 
Lee idea ore t node s (KOrb.) Weber & Hertel 
-----p-;-()n ~/52). 

Lep~;g!~m~~:;e~~~k~ ~~,S~) ~ijrb . 
ParmP11na ~rue11e r1 (Vatn.) Ha le 

CR : on trunk of s hrubs (88/47) . Known i n the State f r om only one co-
l lec tion made in the Centr al Low lands (Osor io et al. 1980:5). 

Parmotrema me ll issi i (Dodge) Hal e 
~ock s (88773 ) . 
Parmotrema reticulatum {Tayl.) Choisy 
~ocks (88/63) . 
Parmotrema tinctorum (Nyl.) Hale 
~ock s (88/60) . 
Pe 1t j sera a us troamer icana lahl br. 

P: rocks , shaded place (88/50). 
Pse udoeyphel lari a au rata (Ac h . ) Vai n . 

CR: on trunk of shrubs (88/46). 
P: on t run k of a tree {88/66 ). 

Pseudopa r mel fa caro l i niana (Nyl.) Hale 
P: on rocks with mosses and Pytrpod1um (88/56. 88/64). 

Pse udoparmelia texana {Tuck . ) Ha e 
P: on rocks (88/61). 

Punc t e 11 a cons tantimon t i urn s.;r us. 
~ r oc ks with mosses and Po lypodium (88/67) . 
Ramal ina celastri (Spr eng.) Krog & Sw1nsc. 
-cR":''n branches of shrubs (88/49). 

P: on bra nches of s hru bs (88/74). 
Re li c ina abstrusa (Vain.) Hale 
~perpendicular rocks, s haded place (88/59) . Former ly known 

from the Mu nicipality of Cambara do Su i , In the north eastern 
pa rt of Ri o Gra nde do Su l Highlands ( Fleig 1985 :86). 

St i ~~~ ~~i;~~~! ~~~~·~~:~~ · a nd Pol odium (88/54) . 
Xan tho arrre l i a fari nosa ( Vain.)~ & Johnston 

P: on rocks ~BB/71). 

RESULTS AND CONCLUSIONS. 

The Municipality of Nova Petropol is. situated ca. 75 km N from Por t o 
Al egre City. is unknown f rom a 11 cheno log1ca l point of view. No re ­
cords could be f ound i n t he litera t ure at our disposa l. 
The results of the study of the lichens gathered are as fol l ows: 
a) ~h:~ ~~~w~o~fb~~e~~\~~ds~!l~~schiste s c inereocaesi us are added t o 

b) ~~~~~~:. c~~~~V~ ~!a ~h~~~~~e l~~e~~~~~:~i~~n~~~~r~~~r~!~t~~= 
~~~~~;a f~~~~n~~~ .a re repor t ed to the Rio Grande do Sul Hfg'Fi'Tinds 

c) The r emaini ng l isted species have been a l ready quoted from Rio Gran­
de do Sui Highlands in former contributions of the autho r s . 
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N IDULISPORA GEN. NOV., A H YPHOM YCETE 
GENUS WITH CRA TERIFOR M CON IDIA 

A. NAWA WI and A .J. K UTHUBUTHEEN 

Department of Bot any, Univer si t y of Ma laya 
59 100 K ua la Lumpur , Ma laysia 

A new genus Nidulispora, based on the 
new species N. quadr ifida isola te d from 
submerged decaying twi gs in Ma laysia is 
descr ibed and i ll ust rated. It is compared 
w it h several o ther hyphomyce tes w it h 
cornposi te conidia. 

In our con t inuing studies on microfung i tnhabiti ng submer ged 
decay ing plant Ji tter f rom fr eshwa ter strea ms in Malaysia , i t is 
by no means uncommon t o find on such substrates microfung i 
which by their o ften bizarre pecular i ties, are immediate ly 
recognised as dis t inc t genera, e .g. Satchmopsis (Sutton, 197 5), 
Beve rwyke lla (Tubak i, 1975a , Nawawi &: Kuthubutheen, 1988) a nd 
Cancellidium (Tubaki, 1975b, Webste r & Davey , 1980) to name a 
few. The fungus descr ibed be low as Nidulispora quadrifida fa lls 
in th is ca tegory. 

Nidulispora gen. nov . 

Coloniae sparsae, la te e ffu sae. Myceli um ple ru mque 
superflciale sed in substra ta imme rsum, ex hyphis pa ll ide brunneis 
vel brunne •s, laev•bus ve l verruca t is, septat is composi t um. 
Conidiophora semimacronema tosa, monone matosa, erec ta , brev ia, 
ex mycelia superficia li ter mina lia e t la te ra lia oriunda . Ce llulae 
conidiogenae integra tae, te rminates , ho loblasticae, s ingulae in 
quoque conidiophora . Conidaa solita r ia , sicca cra te r iformia, e 
aliquo t cellulis basa li constant ia e t ramis d ichotomis ra mosis , 
eusepta t is; apicem versus pa llidiora c urvata composita . 

Species typica: Nidulispora quadr ifida sp. nov. 

Colonies sparse, wide ly e ffuse. Mycelium most ly 
supe rf icial, pa rt ly tmmersed in the substratum, composed of pale 
brown to brown, smooth to verruc ulose, branc hed, septa te hyphae . 
Conidiophores semi-macronemat ous, monone matous, e rec t, shor t , 
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aristng terminally a nd laterally fr om the superficial mycelium. 
Conidioge nous cells integrated, te rmina l, holoblast ic , single on 
each conidiophore. Conidia, solita ry, dry, c ra te riform, with 
severa l dicho tomousl y branched, euseptate, attentuated, curved 
ascending a rms a ri si ng from severa l basal c ells. 

Nidulispora quadrifida sp. nov. Figs. I - 2 

Coloniae sparsae, late effusae. Myce lium plerumquc 
superficiale sed in subst ra ta immersum, ex hyphis pallide 
brunneis, laevibus ve l ver ruca tis , sep ta ti s, immersis compositum, 
ex quibus exoritur reticulum hypharum superfi cia lum brunnearum, 
ramosarum, septa tarum 2 3 J..lm d1am. Conidiophora 
semimacronematosa, mononematosa, brevia, 10 - 15 J..lm x 2.5 -
3.5 J..iffi, brunnea, ex myce lio superfi cia li te rminalia e t la te ra lia 
oriunda . Cel lulae conidiogenae intcgratae, te rmina les, 
holoblas ticae, s ingulae in quoque conidiophora. Conidia solitar ia , 
sicca, cra teriformia, 32 - 52 ~m x 40 - 60 ~m, e aliquot celluils 
basali cons tantia et 18 - 32 ra mis dichotomis ra mosis, 5 - 7 
euseptata, apicem versus pall idiora , cur va ta composi ta . 
Conidiorum secessto schizolytica . 

In ra munc ulus emortuos ignote , Bukit Rengit Forest 
Reserve, Pahang, Malaysia, Oc t ., 1988, A.J. Kuthubutheen IM I 
334130, holotypus. 

Colonies sparse, wide ly e ffuse. Mycelium mos tl y superficial 
but partly immersed in the subst ra tum, composed of pale brown 
to brown, branched, septate immersed hyphae giving r ise to a 
network of brown, smooth to verruc ulose, sparse ly branched, 
septa te, superfi cial 2 - 3 IJffi wide hyphae. Conidiophores 
sem imacrone matous, mononematous, short 0- 2 septate, up to 10 
- 15 ~m high x 2.5 - 3.5 ~m wtde, a r is ing te rmi na ll y a nd la terally 
from the superf icial myce lium . Conidiogenous ceUs integrated, 
termina l, holoblas t ic, s ingle on each conid iophore. Conidia 
solitary, dry, c ra te rifor m, 32 - 52 ~m wide, 40 - 60 IJffi high, 
brown below, becoming lighter above , consts tmg of a small basal 
ce ll 4 - 5 ~m wide, 5 - 6 ~m high, merging into a 6-ce lled basal 
p late from which arises IS - 32 dicho tomously branched, 5 - 7 
eusepta te, curved, attentuate a rms, encircling a hollow, ai r-filled 
space. Conidial secession schizoly t ic. 

Ftg. J. Nidulispora quadrifida. A-F, Stages in conid ia l 
formation on agar; C -J , con idial formati on a nd matura tion on 
twigs; K- L, mature conid ia. 
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Many conidia at various stages of deve lopment were 
examined on the decaying twigs, and from these i t was easy to 
build up in detail a picture of conidium development. This 
picture was later confirmed by obser vations on the cour se of 
individua l conidium deve lopment. On the natural substrate the 
conidium starts as a swollen ce ll at the end of a short 
conidiophore. It swells somewhat and the apex branches 
dichotomously and soon two oblique septa are formed, dividing 
the conidium initial into a )-ce lled structure. The lower cell, 
measuring 4 - 5 ~m long, 5 - 6 ~m wide remains as the basa l cell 
whi le the other two cont inue to branch dichotomously from their 
apices. These dichotomous branching occur a t least ) more times 
leading to the formation of a structure with 32 arms. Septa are 
laid down w ith progressive branching and at the same time the 
arms curve gentl y upward, forming a bowl-shaped base. The f ree 
ends of the arms con tinue to elongate, c urve further inwardly and 
at the same time become narrower with widely spaced septa. 
The subhyaline, filiform ends c ri ss-cross over one another, 
enclosi ng a hollow space within which air is trapped. In many 
c onidia observed, the arms do not grow straight up but c urve to 
one side. Due to the regular branching pattern the conidium is 
divided into 4 segments, hence the specific epithet . This is 
clearly seen when a conidium is viewed from below. Sometimes 
one-hal f is more widely separated than the other (Fig. 2) along 
one axis. Where branching is regular, the conidium is furnished 
with 32 arms, but this number may be as low as 18. This 
happens when some of the developing arms stop branching. 

Conidia germinate readi ly on agar media by producing germ 
tubes from the tips of the arms and from the basa l ce ll. On 
CMA the colonies are slow growing, attaining a diam of 8 mm in 
14 days at 25 - 28°C. Colonies a re greyish black with fluffy 
aerial mycel ium, reverse black. Sporulation was poor on dry 
agar, but occurred abundant ly when pieces of colonies were half 
submerged in water. Conidia ar e formed on short latera l 
conidiophores or at the ends of long repent hyphae. Conidia 
formed in cultures tend to be sma ller, many appearing abnormal, 
with only severa l arms. 

Several hyphomycete genera have been described with 
composite conidia, some producing very elabora te struc ture from 
cup-shaped, umbrella-shaped to globose hollow propagules. Of 
these there is only one which bears really close relationship with 
Nidulispora and that is the monotypic Cancellidium applanatum 
Tubaki, a common aero-aquatic hyphomycete in Ma laysia growing 
on submerged decaying leaves and twigs. The conidia are broadly 
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Fig. 2. Nidulispora quadrifida. A-B, a deve loping conidiu m 
show ing dichotomous branching and segmentat ion; C-H, conidia 
from twigs. Bars : 20 ~m. 
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ellipsoidal in surface view, flattened dorsiventrally like a 
flattened wine-glass. They develop at the apex o f short 
semimacronema tous conidiophores by repeated division of the 
globose conidiogenous cell to form a basa l pad consisting of 
severa l ce lls thick. From around the per ipheral cells a ser ies of 
parallel contiguous, finger-like, septate hyphae grows out which 
finally c urve inward to close the hollow s truc ture. At the same 
time the cells in the centre elongate to produce a ser ies of 
branched, moni loid chains of subhyaline cells which become 
enclosed within (Fig. 3). Conidial secession is schizolytic. 

Although the conid ia in C . a pplanatum and N. quadri f ida are 
not entirely dissimilar inasmuch as they consist of several basal 
ce lls with many parallelly arranged arms, in detail the two 
genera differ markedly. In C . applanatum the mature conidia are 
dark brown throughout, and the ver tical ascending arms are 
coherent and adpressed whereas in N. quadr ifida the arms are 
formed from at least 2 - 3 series o f dichotomous branches or 
branchings, and they are not coherent and adpressed and the1r 
ends are subhyaline, filiform and free. 

Conidia of N. quadrifida superficially resemble the detached 
conidia of Cryptocoryneum Fck I . and Cryptocoryneopsis Sutton 
( 1980) in being composite . In these two genera their conidia 
consist of several apical, central cap cells with pendulous rather 
than ascending arms, but when they become detached from their 
conidiophores there is li ttle to indicate their previous orientation. 
However, detailed comparison of their conidiogenesi s and conidia 
shows the two genera to be quite distinct from N. quadr ifida in a 
number of features. 

None of the genera disc ussed above have conidia in which 
the arrangements and orientation of the basa l cells and the 
ascending recurved arms are so carefully and regularly ordered as 
in Nidulispora quadri f ida. 

We are gr ateful to Professor J, Webster, Universi t y of 
Exeter, for his prepublicat ion vetting of the manuscript. 
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Fig. 3. Cancellidium applanatum A- C, t hree s tages in 
conidial format ion from a leaf. 0-E, two ma ture conidia, one in 
optical section to show the moniliod chain of cells enclosed 
withi n. Bar s = 20 ~m. 
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A PR ELIMINARY C HECKLIST OF TilE AGARICALES 

OF TULSA COUNTY, OKLAIIOMA 

£STELLE LEVET IN, NORA JONES, AND i\ERRY OWENS 

Fa c ulty o F Biological Science, The Universit.'' of Tulsa, 
600 So. College, Tulsa , Oklahoma 74104 

Nort.he&St OklahOITl!l with its predominantly oak 
forests supports a d.i verse agaric floru. Over 100 
speci es, representi~ 13 families in the Agar icales, 
are reported from 1\Usa. County. This c heckli s t 
est.abli s hea ranges extens i on f o r IIVUlY species. 

Oklahoma is o. state of tremendous floral diversity 
rana:ina: from the deciduous forests o f t h e eas t ern port o f 
the state through t he grasslands i n t h e cen t ral port ion to 
the coniferous veaetation of the Rocky Mountain foothill s 
in t he far reac hes of lh e panhandle. Tu l s a County in 
n ortheast Ok I a h o ma is situated o n the boundary bet...,.ee n a 
tall-grass prairie and a post oak-blackjac k oak commu ni ty . 
Within t h e county there are man y scattered stands of 
woodland areas that have not been modified by human 
a ct ivity. Tulsa has a mild continen ta l cli mate with tln 
u,·erage of 99 e m o f ruin per year. The summers are hot and 
t h e winters c ool; both s prin& and fall are n o rmally we t 
with mild temperatures. Th e c limote during the spring and 
fall is ideal for funaal arowth, a n d mus h rooms a l ong with 
other ba aidiomyc cte fruiti n g bodies a r e common o n I B'-'ns 
and trees, a n d in fields, parka, and forests . 

No thorouah taxonomi c studies of t h e fles h y funai in 
Oklahomo have been publi s hed . Cooke ( 1983) repo rte d o n the 
f un; i co llecte d on Au;ust 11, 1979 duri n g a f o ray of the 
Mycological Society of America . During tha t fora)' , 132 
species o f funai were co llec ted includina 31 species of 
basidiomyce tes: howeve r, only one spec i es wa s a me mb e r o f 
the Alaricales . Rece n tly S mit h and Pfiester { 198R) 
r e porte d o n t h e co ll ec tion of a single s pecimen of Lepi o ta 
p r ocera i n leaf Jitter on a pathway at Lake Thunderbird in 
central Oklahoma. 

For lhe past two and o ne-ha l f years a s tudy hus been 
in prorress to identify airborne basidiospores along with 
other alle rgeni c spores fro m t h e Tulsa atmosphere. To uid 
in the iden t ification of bas i d iospores, f ield studies ha\'e 
b ee n carried out in con j unc ti o n with the uir sampling . 
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Fresh fru i tin1 bodies o f basidiomycetes have b een 
c ollec ted and identified; spores from these specime ns have 
been used to p r epare permu.nent r e f erence slides ( l~eve tin, 
1989 ). This paper present s a \40 rk in& checkli st on the 
members of t h e Agu ri c olcs whi c h hove been co llected and 
i d~"'nt.i fi ed during this study . 

METIIODS AND IIABITATS 

Altho ua:h t h e majority o f speci me n s "'e r e co ll ected 
si n c e Oc tober 1986, previous field work 1 fr o m 1972- 1986) 
by lh~ Henior oulhor hod identified the most comm on 
s pecies i n th e area. Mushrooms \."ere collected from urban 
t:tnrl rural wooded RrP.as as we ll as urban lawns, fields, and 
pflrks . Specifi c wooded areas used ns co llect ing s it.ea 
i n r.: l ude l'to hn~-:k Park, na i k e y C r ee k Park, and Turk e y 
Mou n t.a in . Mo ha\o.·k Park, the 1 arl!(e!:lt.. 8 i te, i 8 in the 
nl) r·th o r·n pnrl o f t.he coun ty . This 2820 acre city park 
c nntains a zoo , na t ure t r·ails, o golf cou r se , and pi cnic 
n r·c a s RR wei I as ext.ensive tracts o f undeveloped 
wood I ands. Roth !Ia i key Creek Park, u county park in the 
southeuste r n pur· t.. of Tul sn Coun ty , and Turk ey Mountain, an 
urhan wi ld e rness a r ea main t ained by lhe c ity, conta in 
large stands o f wooded Standa rd c ollecti na: 
tec hniques were used, and specimens we r e identifi ed , 
d r ied , and housed in lhe Barc lay Herbad um o f The 
Un ive r sity o f Tult~n. 

RESULTS AND DISCUSS I ON 

A l nrge numbe r o f Agaricales occur in Tulsa County. 
J n addit.ion to th e 11 2 spec i es li sted In Table 1, many 
o ther speci men s were iden t ified only t o genus l eve l. These 
nrc being ~·d lhhe ld f o r fur t h e r ta xo n o mic study. As a 
rPRult. t. hiR rP.port r eprese nts o nl y a fraction o f the 
ngaric flora lhut wus co ll ected . tt s hould al so be pointed 
o u t, lhKI. !.he f nmrs o f t hi s s tudy related t o airborne 
basittiOJ~po re s & Y allergens: t h ere fore , the maj o r e mphasis 
was pl a c ed o n c o ll e c t.ina mushroomR fro m popu lated urban 
s r eas. Additional collec l inl!( in r·ural ore os o utside the 
r.i t.y \Jil l Ri gnifi. r.ant. J y e xpand t h e Ji st. 

The fami 1 iea Amant taceae and Tric holoma taceuc ore 
well r e pre sented in the Tul sa area. Am8n it s vsginsts is 
widesp r ead i n sprinl and fall in both wooded are a s and 
beneath hardwood s o n lu'-'n a . Oth e r pre\•&l e nt species o f 
Amllnits i n c l ude A. insurFJtFJ, A. virosa, and A. rubescen s. 
Su rpr isi nj(l y , the lu.tte r two s pecies '"'ere frequently 
c ollec ted in u rban are as usually beneath o aks. Amanita 
t hi e r sii c sn often be found o n luwn s in late summer; this 
large ~1mnnitn wit.h scaly cap and shaaa:y stalk has 
p r eviously bee n reported only fr o m Texas u nd Missis si pp i 
(Jenkins , 1986 ; Webe r and Smith, 1985) . AlthouJh amanitas 
f orm myco rrhi z al relationsh ips and ure usually found 
l:ls s ociR t e d \o.'i th trees (Sina:er, 1986) A. thiersii seems t o 
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Tab le ! . SPECIES COLL ECTED I N TULSA COUN TY, OKLAHOMA 

AGAR J CACEAE 
Aaaricus ll bnlptibulbus Pk. 
. •\gnrlc:us 81"'-'(•fiS.Js Sc:hat.!f l'.: Fr. 
Agttricus ll uricolor Krieger 
,.tgtu-Jcus ,-ampcstr·ls L.: Fr. 
ilg."l ricus xnnthodermoldes ~lurr. 

A~IANITACEAE 

.'lnwll i tJl nrk81l8SlJnlJ Rosen 
Anwni t.s bisporigero Atk • 
. -\mani t.a ci t rina (Schne ff . I 

S . f .Gmy 
Amalu ta flm·oconia Atk. 
Amanits fl8.\'0nJbescens Atk . 
Amanita ful\'u ISchnerr. 1 

Seer. 
Amwli tn i llllllt"rl t.u Seer·. 
Amanits pantherina var. 

multiscJUlJmOSLJ (Pk . 1 J cnk. 
Am.'lnits praegraveolens IMurr. ) 

S in.l(. 
Anw"Jita n1bescens IPers.: Fr. ) 

S . F. Gra~· 

Amanita t.hlersi i 8os 
Atnanita vpginato I Bull.: Fr.) 

Vit.t.. 
Amanit.a vems tBuH . : Fr.) 

Vitt.. 
AmfUJit.a virosa Seer. 

BOLBlTlACEAE 
Conoc,,·be lBCtell I Lee. I Metred 
Conocybe tenera ( Schaeff. : 

Fr. I nUhner 
Agr'OC'ybe dur.J (Bolt. . : Fr. I 

Sirut. 
AKrocybe pedlades I Pers.: Fr. I 

Fayod 

BOLETACEAE 
IJoltHus al'finis Pk. 
Boletus bicolor Pk. 
lk>Jetus frnt.e rntL"' Pk. 
Boletus puruslticus Bull.: Fr. 
Boletus vnri ipes Pk. 
Ci,,'T'OdOil meruloides ISchw. I 

S i ng. 
Leccinl.llf I'WJOSiceps (Pk. I Sing. 
St.robUnm,vces flOCCOptlS IVahl: 

Fr. I Ko.rst. 

7)'1opilus felle-us I Bull. : Fr . l 
Karst . 

Tylopnus lrxiccisus IPk.l Murr. 
~·Jopilus pseiXioscsber !Seer.} 

Sm. &. Thiers. 

COPRJNACEAE 
Coprinus comatus l~ller: Fr . ) 

S.F. Gray 
Coprinus mlcnceus !Bull.: Fr. ) 

Fr. 
Coprinus plies til is (CUrt.: 

Fr. I Fr. 
Coprinus quadril'idus Pk. 
Coprinus rodiCilrls IDesm. I Fr. 
Paneolina focniseci 1 I Pers. : 

Fr.) ~ire 
Pans.eol us fimicol a I Fr . I Gi 11. 
Pnnneol us subal tee tus I Berk &: 

Br . I Sacc. 
Psathyrellu cttndolleana !Fr.} 

!'l!lire 
Psstllyrella hydrophlla !Bull.) 

Maire 
Psath.vrella velutillll ( Pers.: 

Fr. l Sing. 
Pseudocoprinus dcsseminatus 

IPers.: Fr.) KUhner 

CORTlNARlACEAE 
Cortinarlus albovlolaceus 

IPers.: Fr.l Fr . 
C,ortinul'ius dolaceous (L.: 

Fr. I Fr. 
Crepidotus moll is ISchaeff.: 

Fr. 1 Kurrmer 
C,'IIMOpi l us fulvosquamulosus 

Hes. 
lnocybe rastigata (Schaeff , : 

Fr. I ~L 
lnocybe fll.Jpipes J, Lunge 

HYGROPHORAC EAE 
HyJ/J"'phorus a.ga thosmus I Fr. ) 

Fr. 
H,vgrophorus conicus !Fr . ) Fr. 
1/ygrophorus rllf.vescens I Kauff. ) 

Sm. &. Bes. 
H.V1/rophonJS puniceus (Fr.) Fr. 
Hygrophorus nJSsula (Fr. I Q'-161 . 
H,vgrophonJS vlrglneus !Fr.) Fr. 
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LEPI OT t\ CEAE 
CIJloroplw 11 tm mol,,·bd i tes 

!Me;.·er: Fr. l :>lass 
U·piot.n t.J~~~Cricana Pk. 
Lepio tll procera tScop .: Fr. I 

S . F. Gmy 
IA' IJ('()O()p rinus br~d r.'1nHIS II. V . 

Sm i lh & Weber 
Leucocoprinu.<:; lut.eu .<;; (Bolt •. I 

Godfr i n 
l..eliOOCOprinus JonJ(istrilitus 

tPk . J H. V. Smith&. Weber 

PLUTACEAE 
Pluteus cer...,•inus !Scha.e ff. : 

Fr . l h:t.mner 
Plute us pelli t us ! Pers . : F'r . I 

1\l.mner 

RHODOPHYLLAC EAE 
Entoloma c l ,vpeatt.m (L.: Fr . I 

Kuomer 
Clit.opilus pnmulus !Scop.: 

fr.) Kl.mller 

RUSSULACEAE 
/..actari us chr.vsoJ·heus F'r. 
LLtctnrius nculatus ( Pk. I 

Burl.in,ghrun 
Lar:tarius subdulc is !Pers . : 

Fr.) S.F. Gnl)' 
!Aetllrhts vo.l emus tf'r.: Fr. I 

r~r. 

lactari us ysz.ooens is Hes. &: Sm. 
Russula comptACta Frost 
Russulll foet.ens F'r. 
Russula virescens Fr . 

STROPH ART ACF:AE 
l•lsetnlltolOiflll fliSc i c ulsre CHI..Id.s.: 

F'r . l Karst. 
Pholiota erJ.nnceela !Pk . I Pk. 
PholiotB s ubcaerul ia Sm. &: Hes. 
S t ropharia coronilla (Dull.: 

Fr.) Qu~:H . 
Stropharia melanospermtt I Bull. : 

Fr.) Quo61. 

TRJC IIOLOMATACEAE 
Arolillariella mellea (Vahl 

Fr.) Karst. . 

.J.nnillnde lla t.al.x.•sct."ns !Seep. : 
Fr. I S ing. 

Cl Hocylx~ gi,I(IITJ Let• (Sow . : Fr . I 
Que J . 

Clitoc,v&t! nud.tl ( Bull. : F'r.l 
Digl . & Sm. 

Cl i t ocybe odort• !Bull.: Fr. 1 
1\\..llllner 

Cl i t Of:ybe Uudn Pk. 
Cli tocybe umbriniJ>P.s Bhtl. & 

Sm. 
Collybia dr.vophiltt (Bull. : Fr.l 

Jo\IJTII'ICr 
Col lybi a mac ula tit (A.lb . a:. 

Schw. : Fr. I Klmner 
Flwrmul i nt.• ve lut.ipes I Curl.: 

Fr. I Karst. . 
H,vpsiZ.'"KUS tesstda t:us (Bu l l. : 

Fr. l Sing. 
Lacco.da laccat..a IScop . : Fr .) 

RPrk. & Br. 
LenUnellus ursinus (Fr. I 

Kuhner 
HarasmieJlus nigripes ISch1-1. I 

Sing. 
Harasmius capillaris Morg . 
Nrunsmius o i'YY'tdf's CBol t.: Fr . I 

Fr. 
ftbriLcwius rotul ll !Scop . : Fr . ) ,.,., 
/'tirn.c:mius s i ccus (Sc-..hw . I Fr . 
t\felanoleucn meleleuca I Per'S . : 

Fr . I l'l..lrr. 
f't.yrena leia.na !Berk.} Sacc. 
Onphnlotus illudens ! Sch'"'·· I 

Bresinsky a:. Besl. 
Oudt.."'fflllrlSiella rod.icata IRe.!. : 

Fr. I Sin(. 
Alrlus rudi s Fr. 
1'8nus tilrinus I Bull. ex Fr. I 

Sing . 
Phyllotopsis nidulans IPers . : 

Fr·.) Sing. 
Pleurotus ostreatus fJecq.: 

Fr.} K\ftl"ller 
Rhodotus pa111J8 tus I Bul J • : Fr. l 

l'kli re 
TricholOtntJ colurnbe tts I Fr. I 

Tricho10111/1. virgatuu CFr.: Fr. I 
Kuoncr 

'rricholomopsis plat;vphylla 
( Pers . : Fr.l Sing. 

Xeromphalina campanella 
(Bat.sch: Fr.) KUhner & Maire 
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be a n excepli o n sinc e it I·HlR c ol l e c t.ed o n ope n l a wn s . 
Ama n itill p r segr8 veo len s, whi l e n ot. o s commo n as A. 
t h ie r si i , also or.curK n n o p e n l awn s. [n t h e U . S. t h e t(c n u s 
AmRni t s at t.ai n s I t s g rea test dive r s ity in t h e sou t h easte rn 
e t u tca ( A1·o rp. , 1986 ) wit.h i ts d o mi nant o ak - h i c k o r y- p i n e 
c o mmuni t i ea . I l appeors tha t. t h e ,\man i taceae ma y be an 
i mportan t par t. o f th e a a a r i c fl o r a o f th e po s t o a k­
b lac k j a c k o u k c o mmuni t.y i n t. h is a r ea a a we 1 1 . 

I n t. h e Tr·i c h o l o mlt lac e a e two spec i es, Ar•illari e l l u 
t. abesc tws a n d Pl e urot. u s ost reatus, a r e aaon g the mos t 
f reque n tly s igh ted mu s hrooms i n both urban and wooded 
tl r eos. Arndl la z·i el l a wh i c h o c c urs i n t h e l ate su mme r a nd 
fall i s es peciall y abunda n t d u r ing Oc tobe r . Nu111 e r o u s 
fruit.ing s c an be f o und o n d e c ayin& hardwood s thro u g h o u t 
t h e c i ty . Pleuro tus os tre at;us can occ ur u l a n y t.inse o f t h e 
year , bu t. i s u s u a ll y e ncou n t e r e d in t.h e la t e fal l a nd 
~od n ter. Fresh c lus t e rs of P. o streut us h a v e been c o l lec ted 
i n De cember , Janu ary, and Fe bruary du ri ng mi ld west. h e r . 
Fl Bmlllulina velutipes h e at olao b een c o ll ec t e d durin~& t h e 
wi nler a n d is a bund an t i n s pri n~&. Oude mansiell a r ad i c a ta 
i s c o mao n ly f ound f ro m the ap r in J( th rough t h e fnll o n b o t h 
urba n lawns and in woode d area s . f ru iti n a bodi es o f 
Cl itocy be and Tr ich o l onta s pe c ies nrc f a ir l y c o mm on, 
e spec iall y i n t h e f a ll, but raan y o f t hese r e qu i r e fur t h e r 
Atudy f o r s p eci e s ide n ti fi c ati o n. 

ln urban are a s Agari c us a nd Copri11us s pe c i e s are 
ubiqu itous i n th e s pring a nd f a ll but c a n occ ur v i r t u a l ly 
year r ound. The y are e speci a l l y p r o.n ine n t a f ter t h e 
spo radi c r ai n y pe ri o d s o f s u11me r . Tn addi tion t o t h e 
s pec i es l is t ed , o t h e r s pec imens i n theBe g ene ra h a ve b e e n 
co llected . Plute us c e r v i n us a nd s p e c ie s o f both Russulo 
a nd La c ta rius are also abund an t i n l a t e s pring a n d f a ll o n 
urban lawns as we ll o s wood e d are a s. Af te r modera te t o 
h e avy r ai ns d ur i n& the su mm e r and f a ll , Chl o r ophyl lum 
mol y bdites c an be f o und i n l a rge numb e r s o n lawn s 
t hro ugh o ut th e c it y. Thi s mu s hroom is con :t~ p i cuou s not o nl y 
because it is abundant b u t also b ecau se o f i t s la r a e ai:o.e 
wi th t h e c ap o f te n reac hina 25 e m i n di am e t er . 

During l ate spr ina Rn d e arl y s umm e r, nume r o u s s raal l 
e phe me ral mu s hrooms c an a l so be f o und o n hu·m s aaa o nast. t h e 
bl a d es o f grs ss. Agro c y be pe di a d es , Con o c y be l a a t e a, 
Copri nus p l i c a U li s , HBra s 111 i u s o r e a des, Pana eol ina 
f o en isc i i and Ps a thy r e l Ja a peci ea are th e • os t fr e que n t! y 

e ncountered o f t hese saml l cush roo 11 s . Cl i tocyb e tarda , 
a l so f o und o n l nwns, is les s common b u t 11 0 r e di sti ncti ve 
because o f i t s sl i ghtl y large r s i ze and l i lac co l o r. 

Thi s firs t repo rt o n the Agnri c alcs f ro 111 n o r t h east 
Ok l a h o ma r e presen ts rana: e ex tension s o f many spec i es a nd 
s h o ws that. t h e are a suppo r ts a ri c h a aBor lmc n t. o f fle s h y 
runa i. Whil e so• e o f th e mu s hrooms l is t e d c an be f o und 
t hro uah o ut No r t h America, oth e rs s uc h a s Ar111i ll ar i e .ll a 
tabesctm s , Chl o r o phyllu111 mol ybdi t e s, Omphal o tus illude n s, 
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T.vlopilus Jndecisus, Leccinum rugosiceps, and Boletus 
fra tern us o.re more common in the South (Weber and Smith, 
1985; Le'-· i e and McCraw, 1984). Also Lactarius yaz.ooensis, 
Amanita thi e rsii, A. arkansana, and A . prtJe graveol e ns have 
only been reported in the ~outh (Webe r and Sraith, 1985, 
Jenkins, 1986) . Clearly, more fi e ld work and more 
taxonomic work nee ds to be done to fully unde rstand the 
diversity that is present. 
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ABSTRACT 

Cultures and anamorphs of three J>C rl7Jgioid fungi show conclusive ly that 
they are, in fact, Xylaria species. Xyluria enteroleucu lmd previously been trans· 
ferred from Prmzi~ia. The new combination, X. alrosphaerica, is made. A fungus 
much li ke Penzigia Urdica is likewise a Xylaria, but a new combination is not 
made owing to diffe rences between the teleomorph of type m~ue rial from India 
and our material from South America. Cullurcs of X. enterogena and X. telfai.rii 
are very similar, reinforcing the cont1.'pt that these taxa arc closely re lined or 
perhaps co1 L~pccific. Culllu'es from fungi close to X. rubc>IISis and X. allaJttoid,•a 
reinforce the impre.~sionthat these taxa are mem bers of a complica ted and poor­
ly understood complex. Cultures from temperate ami tropical coll ections of X. 
£'111'10 and X. micr«eros, resJ>ec tive ly, are compared. Small differences between 
temperate and tropical te leomorphs of these two species are renected in the cor­
respond ing cultures, indic;1 ting infraspecific variation. Xylaria arbusculu and X. 
fec>jc>C'tl si.s are cosmopolitan species that have been cultured previously. Addition­
al cul tural and anamorphic datil are presented here. Cultures and anamorphs arc 
described for X. adscclldC'tlS and X. lc>ntaculata. 

INTRODUCTION 

Xylaria Hill ex Schrank is increasingly recogni1.ed as a diverse and compli­
cated assemblage of taxa. ll has become apparent tlmt the biology and syslemat­
ic'i of Xylari11 and its allies can be undcrstocxl only after CO IL'i idcrmion of the 
holomorphs. Moreove r, xylariaccnus fungi are frequently im plicated as endo­
phytes and cultures usually are steri le or produce on.ly the <Utamorph. Cu lt ural 
representa tives of the Xylariaceae ordinarily can be identified only after compari­
son with cultures that origi na ted from identified te leomorphic materiaL Cultural 
and other data are prese nted for 14 Xylarias in order to com plement and SUJl ple­
ment our understanding of these fungi. 



344 

MATERIALS AND METHODS 

All cultures were in itiated from multiple ascospores dissected from perithe· 
cia that had been rehydrated with sterile distilled water. Colonies were incubated 
on Oifco oatmeal <lgat in 9 em diam plastic Petri dishes at ca 20 C and under 
alternating daily periods of ca. 12 h fluorescent light and 12 h darkness. Conidio­
phores were usually observed after rolling stromata over a slide previously coated 
by a thin laye r of water-soluble mucilage glue (LePage's brand). Excess conidia 
were thus pulled off fi rst, allowing for d eare r \iewing of the conjdiogenous cells 
which were last to be torn from their palisades. The gl ue is transparent and 
dissolved after water and a cove rslip we re added . Measurements of all structures 
except ascus rings were recorded from specimens mo unted in wate r; the rings 
were stai ned with Mel7.er's iodine reagen t. Brightlicld (OF) ami Nomarski 
differential interference contrast (DIC) microscope techniques were used. 

Specimens deposited in the personal collect ion of J. D. Rogers are 
designated JDR. 

Xyfaria adsce11detu (Fr.) Fr .• Nova Acta Regiae Soc. Sci. Upsal. (se r. 3) 1, p. 128. 
1851. Figs. 1·7. 

St romata cylindrical, taper ing to pointed, sterile apices, fertile portions 3.5-
5.5 em x 2.5-5 mm, stipes slender, short, someti mes 2 or 3 fused at or near slight­
ly swoll en and strigose base, 3-7 mm high x 1-1.5 mm broad. Exterior black, 
wr inkled and roughened by ostiolar papillae, wi th remmmts of superficial dark 
brown layer wearing away in longitudinal s trips: hollow. Perilhccia globose, ca. 
0.5 mm diam. Ostioles papillate, surrounded by whi tish discs in old specimens. 
Asci 8-spored, cylindrical , stipitate, spore-bearing port ions 70-85 x 4.5-5 J.l m, 
stipes 50-60 x 2-3 IJnl, with apical ring blu ing in Mel7.e r's iodine reagent, quad­
rate, 1.5-2 p.m. Ascosporcs blackish-brown, uni cell ular, cllipsoid-incquilatcral, 
smooth, 10- 10.5(- 11 ) x 4-4.5 1Jm, with s traiglu, full -length to nearly full-length 
ge rm slit. 

Colonies reaching edge o f Petri dish in 2 wk, at fi rst white, appressed, 
velvety, with plumose margins, turning canary yellow and dar kening from center 
outwards to oliYC·black. Centers of colonies rreq ue ntly bet·oming covered wit h 
cottony myceli um that reaches to the Petri dish lid. Reverse uncolored. Stroma­
ta cylindrical, unbranched, up to 3 em long x 2 mm diam, pale pink when young 
and remaini ng pink internally, exterior turni ng ye llow, then black from base 
upward, becoming ..;nose with olive-gray hw hac in 2·3 wk. Anamorph rare, pro­
duced in dryi ng cult ures on uppe r surfaces or some stromata. Conitl iophores 
upright in palisades, branched near ba.o;e, whi te in ma.o;s. Conidiogenous ce lls 
terminal, cyli ndrical, 15-25 x 4-5 JJ ffi, covered with denticula te conidial secession 
scars. Conid ia produced holoblastical ly in sympodial sequence, hyali ne, smooth. 

Figs. 1·7. X>·laria adsccndcm (AR 3119). l. Stromata, X 1.0. 2. Ascus tip 
stained wi th Melzer's reagent aJld ascospo res, X 2250. 3. Ascospores. Ge rm slit 
visible on left spore, X 1500. 4. Culture, X 1.3. 5. Co nidiogenous cells, with 
apical secession scars visible, X 1375. 6. Conidioge nous palisade, X 1500. 7. 
Conidia. X 1500. Figs. 2. 5, 6 and 7 by DIC. Fig. 3 by BF. 
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elongated ellipsoid wi th small nattened bases indicating fo rme r points of 
attachment to conidiogenous cells. 10- 12 x 2-3 ~m. 

SPECIMEN EXAMINED AND CULTURED: FRENCH GUIANA: A. Y. 
Rossman 3 119 (JDR). 

NOTE: This collection is typical of XylarW adscendens as described by DemUs 
(1961), Rogers (1984a), and San Martin Gonzales & Rogers (1989). As the 
above authors have noted, it is close ly related to Xylario. llypoxylon (L.:Fr.) Grev.; 
in fact, DemUs (1957) considered it to be a tropical variant of this species. As 
Rogers (1984a) suspected, cultural features help separate these species from each 
other and from Xyladn m ali Fromme. Xylatia adsccndcn! differs in it s produc· 
tion of yellow pigme nt in cultu re and in ha\ing slightly large r conid ia in nature 
and in culture than the other two species. XylarW hypcxylo11 cult ures arc neve r 
brightly pigmented and produce conidia in nature averaging 7· 10.7 x 2-3 J.lnl 
(Rogers & Samuels, 1986, and un published data). AcconJing to Fromme (1928). 
X. mali is a temperate pathogen of apple, and in culture prod uces black, villose 
stromata wit h white to pink apices. Rogers (1984a) also noted that X . adsc~Jidcm 
has never been reported as a pathogen of apple. 

Xylario. cr. allantoidea (Be rk.) Fr., Nova Acta Regiae Soc. Sci. Upsal. (se r. 3) I, p. 
127. 1851. Figs. 8-16. 

Stromata clavate to cigar·shaped (fusoid) with rounded fertile apices, on 
slender slipes. Ferti le portions 3.5-7.5 em high x 0.8- 1.5 em diam, inrolled and 
hollow except for a laye r of brown tissue ca I mm <leep below pe rithecia. Sti pes 
cylindrical to strap- like, 2·4.5 em long x 2-3 mm di am. Exte rio r black, smooth 
excep t for inrolling and large wrinkles. Perithecia globose. ca. 0.5 mm diam. 
Ostioles finely papil late. Asci B·spored. cylindrical, long·stipitate, spore·bcari11g 
portions 75-100 x 5.5·8 JJm, stipes 85-100 x 2·3 IJffi, with apical rings bluing in 
Melzer's iodine reagent, urn-shaped, 35-5 x 2.5-4 IJHI . Ascospores blackish· 
brown, narrowly ellipsoid·inequi latcral, smooth, 12-13.5(· 14) x 4-4.5(-S) pm, with 
st raight, full ·lenglh ge rm slit. 

Colonies stow-growing, reaching ca. 3·4 em diam in 4 wk, at first white with 
submerged margins, and fa int, irregular, concentric zones, darkening to yellowish 
tan and finally dark gray. Reve rse colored dark brown towards center. Stromata 
more or l~ss cyl indrical, tape ring towards apices, unbranched except at point or 
contact with Petri dish lid, up to 4 em long x 1·2 mm diam, deve loping at centers 
of colonies and pe ripheries o f zones. Stromal a at first yellowisiHan (manila· 
colored). paling to off-whit e in areas of conidial production. Conidium·be<lring 
regions on upper surfaces of stromata. Conidiophores upriglu in palisades, 

Figs. 8-16. Xyltuia cf. ollo.Jitoidco (AR 3221). 8. Stroma, X 0.4. 9. Stromatal 
tip showing inroHing; perithecia exposed at left , X 1.5. 10. Ascospores, one with 
ge rm slit e\ident, X 1400. 11. Asci with tips stained in Melze r's reagent, X 500. 
12. Culture, X 1.5. 13. Conidiugenous ce lls with lateral ~Uld apical secession 
scars evident, X 1200. 14. Conidiogenous palisade with secession scars evident 
on individual cells. X 1200. 15. Conid ia, with apical corona e\ident on left spore, 
X 275/J. 16. Conidia, with apical corona evident o n upper spore, X 4000. Figs. 
11, 13, 15 by DIC. Fig. 10 by SF. Figs. 14, 16 by scanning electron microscopy. 
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branched near ba-.e, brown in ma.ss, sloughing off in small, dusty clumps to reveal 
the dark gray stromatal su rface underneath. Conid iogenous cells terminal, cylin­
drical, 35-50 x 3-4 pm, densely covered with small, jagged to denticulate conidial 
secession scars. Conidia produced holoblastically in sympodiaJ sequence. Coni­
dia hyciline (pale buff in mass), smooth, ovoid to obovoid, wit h small flattened 
bases indicating former points of attachment to conidiogenous cell, 7-1 1 x 4·4.5 
J'm. Some conid ia with nattened apices or small, corona- like apical processes. 
Conidia germinating in culture. 

SPECIMEN EXAMlNED AND CULTURED: FRENCH GUIANA: A. Y. 
Rossman 3221 (JDR). 

NOTES: Tills collection is very close to Roge rs' (1984b) concept of Xylario. 
alla11toidea (Berk.) Fr., having ascospores approximalely the same si7.e (Rogers 
cites 10-U x 3.5·4.5 ~Jm), with easily discernable straight ge rm slits sligluly 
shorter than spore length. The collection di ffers from typical X. ollantoidca in 
that the s1romata, especially the stipcs, arc uncharacteristically long and slender. 
II bears some superficial resemblance to Xylario nigrescens (Sacc.) Lloyd, espe· 
cially in the hollow inrolled fertile portions of the s tro mata, bu t these two species 
are separable on ascospore size and morphology (San Martin Gon1.ales & 
Rogers, 1989). 

In culture, o ur collection of X. allwrtoidco does not produce truly flabc lli· 
form coremia as does X. cubensis. As Rogers (1984b) ha<> discussed, the ana· 
morph of X. allantoidea was considered by Petch (1924) to be Oabe llirorm, but 
Petch's corresponding description of the teleomorph indicates that he wa.<; deali ng 
with X. cubensis. Our culture of Xyfario allantoideo produces conidia abundamly, 
but on cylindrical stromata that branch infrequently and usually only when in 
contact with the Petri dish lid. In addi tion, the colonies are slow-growing, unlike 
X. cubcnsis whi ch exhibits rapid and unrestricted growth (Rogers, 1984b). Our 
cu llure of X. allantoidea is similar to Xylaria poilei (Lev.) Fr. in its rest ricted 
growth and prolific production or conidia, most of which have a distinctive apical 
structure (Rogers & CaHan, 1986b). Conidia of the former do not usually devel· 
op such a prominent corona a.'i in X. poilei, but many are apically Oauened when 
"iewed by light microscopy. These two species, however. appear to be closely 
related. 

It is noteworthy that the culture and anamorph described here are very 
much like some cultures isolated by our colleague Y.·M. Ju from X. ollantoidea 
teleomorphs collected in Asia. On the other hand, we have examined some other 
cultu res, irolated from X. allantoidea teleomorphs collected in South America, 
that cove r plates in 10-1 4 da and produce stromata in 30 da. In growth rate and 
color these cultu res resemble those or X. cubMsis (Rogers, 1984b; see notes on 
X. sp. aff. ttlbcmis herein). However, Oabellate stromata are not formed ru1d 
conidia are rarely formed. The conidia that are formed do so only after ca. 2 
months and are 5·7 x 25-3.5 pm. 

Rogers (1984b) hypothcsi7..cd that X. allanloidea, like X. cubensis, produces 
conidia on coremia that do not produce pe ri thecia. Indeed, to our knowledge, 
collections to date have not reveaJed teleomorphic stromata covered with rem· 
mutts of the anamorph. Stromata are consistently smooth and devoid or conidio­
gcnous remnants. Additional field observat ions or developing stromata are 
needed to determine if the anamorphs and teleomorphs or these fungi are 
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XylarW arbuscula Sacc. , Miche lia 1:249. 1878. Figs. 64 and 65. 

For description of teleomorph see Rogers et al (1988). 

Colonies covering Petri dish in 2-3 wk, a t first whitish, velvety to fe lty or 
floccose, ohen strongly zonate, becoming overlain with a brownish to black ish 
gray laye r of coarse fe lty myce lium, the surface of which la ter becomes Oocculose 
and lighter in patches. Reverse uncolored to light brown. Stromala usually 
forming in regular, more or less concentric zones, cylindrical, ca. 1-3 em tall x 1-3 
mm diarn, blackish gray and fe lly except for white, velvety conidiogcnous regions 
and growing tips, with tan to white Oeshy interiors. Conidiophores formed in 
powdery palisades on upper su rfaces of su omata or in loose tu fts ca. J mm tall x 
1 mm diam, on surface of colony. No apparen t morphological difference 
be tween conidiogcnous structures from either location. Conidiophores frequently 
branched ncar base, white in mass. Conitliogenous cells terminal, cylindrical, S-
15 x 3-4 p m, bearing denticul ar, usually apical conid ial secession scars. Conidia 
produced holoblastically in sympodial sequence. Conidia hyaline, smooth, nar­
rowly ellipsoid, occasional ly with slightly pointed apices, with smaJJ, Oattened 
ba"icS indicating former points of attachment to conidiogenous cells, (3- )4.5-
5.0(-6) x 2.0·2.5(-3) pm. Conidia apparen tly not germinat ing in cultu re. 

SPECIMENS EXAMINED AND CULTURED: BRAZIL: Eslado de 
Amai'.onas, 0.3 km S of central port ion of Serra Araca and 0.8 km E of Rio 
Jauari, elev. GO m, 00"49'N, 63• 19' \V, G. J . Samuels 748, 13.111.1984 (NY; J DR). 
CANARY ISLANDS: T eneri!e, on wood, Baudel 2392, 2.11 .1985 (JDR). 

NOTES: Our cultures of X. arlmscrtfa are similar to those described by Martin 
(1970) especially those isolates producing strongly deli mited 7..0nes and black 
slromata with white apices. Roge rs and Samuels (1986) cultured New Zealand 
specimens and found them to be astromat ic with yellow-tan to orange- tan myce l­
ium. Rick (1935) mentioned slender, tomentose, conidiu m-bearing stromata with 
white to rose apices in nature. He did not describe the conidia. Our colonies 
were entirely black and white, with no addit ional colors apparent. The specimen 
from the Canary Islands tended to produce fewer and more robust stromata than 
South American collections, but shared the same anamorphic fea tures and 
dimensions. 

XylarUJ alrosphaerica (Cooke & Ma'\.<>ee) Callan & J. D. Rogers, comb. nov. 
Figs. 17-24. 

Dasionym: Hypo).y/on atrosplwericum Cooke & Ma ... '\ee, Grevillea 22:68. 1894. 

Kretzschmaria utrosphaeric:a (Cooke & Ma.~ee ) P. Martin, J. S. African Dotany 
36:79. 1970. 

Pc112igia utrosphuerica (Cooke & Massee) J. H. Miller, Mycol. Explor. Venezuela, 
Mongr. Univ. Puerto Rico, ser. D, 2, p. 212 1934. 

Stromata scattered over sur face of bark, pulvinate, irregular in outli ne, 
faintly moriform, with a narrow central connec tive ; fertile portion 1.5·4 mm diam 
x 1-2 mm high; connective more or less cylindrical , 1 rum x 1 mm, slightly wider 
at apex. Exterior brownish-black, roughened by fine cracks and oslioles; interior 
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whitish to pale tan, corky. Pcrithecia globose, 05-1.0 mm diam. Ostioles incon­
spicuous, faintly papillate. Asci 8-spored, cylindrical, stipitate, spore-bearing 
portions 105-120 x 7-9 Jlffi, stipes 60-90 x 3-4 p.m, with apical rings bluing in 
Melzer's iodine reagent, cylind ricaJ, 5-6 J.iffi ta ll x 4-45 p.m broad. Ascospores 
brownish-black, ellipsoid-inequ ila teraJ, smooth, (17-)18-20(-21) x 6-7 Jl.m, with 
germ slit diagonal, ca 3/4 spore-length. 

Colonies covering Petri dish in 2 wk, at first white, vel\'ety, with Ooccose 
margins, 7.0natc, with radiating ridges, darkening to charcoal gray from center 
outwards. Dark layer overlain with a thin, felly laye r of w!Ute, often tightly coiled 
mycelium which becomes canary yellow. Reverse grayish pink, soon deepening to 
gray. Stromata abundan t, cylindrical, 2-4 em tall x 1-2 mm diam, unbranched or 
branched once to several ti mes at point o r contact with lid or Petri dish, initially 
white, soon darkenjng to charcoal gray, then covered with parallel strands or 
yellow hyphae. Interior white, neshy. Conidiogenous regions on upper stromatal 
surraces. Conidiophores upright in palisades., unbranched to sparingly branched 
near base, white in mass. eventually sloughing orr in nakes to reveal the darke ned 
stromatal surrace be low. Conidiogenous cells terminal, cylindrical, 40.60 x 3-5 
J.l.m, bearing lateral and apical denticulate conid ial secession scars. Conidia pro­
duced holoblasticaJiy in sympodiaJ sequence. Conidia hya]ine , smooth, obovoid to 
obclavate, wit h nauened bases indicating rormer points or attaclune nt to 
conidiogenous cell, (7· )7 .5-9 x 3-3.5 IJlll . Conidia germinating in culture. 

SPECIMEN EXAM INED AND CULTURED: FRENCH GUIANA: G. J. 
S:unuels 4494 (NY: JOR }. 

NOTES: The teleomorph or this collection corresponds close ly with the desC'rip· 
tion or tills species (a'i l'enzigia atrosphaen·ca) by Rogers et al (1987). The gener· 
ic concept or Pet~zigia is ill-defined (Rawla & Narula, 1983; Miller, 1% 1; Dennis, 
1961; Rogers, 198 1), and we suspect that most (iJ not all) or its species may 
eventually be accommodated in eithe r Xylan'a or Hyp<».ylon, based primarily on 
the nature or cultures produced by these rungi. Apar t rrom it s reduced pulvinate 
st roma, there arc no other reatures or X. otrospharrica that difrer significantly 
rrom typical members or the genus. In culture (Fig. 20). su omata have an 
upright, q1indrical habit and bear palisades or conidiophores. as is typical or most 
Xyloria species. H this rungus were to be considered an Hypo.l)'IOII species, the 
anamorph would most like ly be in the rorm or individual couidiot)horcs scattered 
over the su rrace or the colony independent or developi ng teleomorphic strom<~Ha. 
The differences among st romata collected from nature and those produced in 
culture is great and invites speculation as to the nature o r the erwironmental 
ractors that dictate the development or one rorm ins tead or the other. Huwevcr, 
other spec ies or XylorW also produce a range or morphologies, some or which are 
pcr11Jgioid, e.g. Xylan'a anisopleura and X. srmposa (Rogers & Cal lan, 1986a). 

Figs. 17-24. Xylaria atrosphacrica (GS 4494). 17. Penzigio id st romata, X 3.5. 
18. Ascus tip stained in Mel7.cr's reagent (arrow), X 1800. 19. Ascospores, one 
showing sigmoid germ slit, X 1000. 20. Culture, X 0.9. 21. Conid iogcnnus cell 
covered with secession scars, X 2100. 22. Conidiogenous cells branching rrom 
conidiophore. Note apical secession scars, X 2100. 23. CorUdia, X 875. 24. 
Germinating conid ium, X 8 10. Figs. 21-24 by DIC. Figs. 18 and 19 by BF. 
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Regard less of their stromatal configuration, cu ltures dcri\-cd from these tli iTerent 
forms were very similar. Therefore, it is possible that X. atrosphaerica exists in 
nature in other, more typically xylarioid forms a.'ii well. 

The strikingly pigmented colonies of X. atrosphaerica are reminiscent of X. 
coccophora Mont. (Rogers et al, 1988). 

Xylaria entetoleuca (Spcg.) P. Martin, J . S. African Bot. 36:100. 1970. 
Fogs. 33-42. 

Stromata pcltate to Oattened conic, with perithecial ostioles on upper, flat­
tened surfaces only, 5-15 mm diam x 2-3 mm deep; stipes narrow, central, up to 5 
mm long x 2·3 mm diarn , mostly reduced to a short, narrow coJmective. Exterior 
of young stromata si lvery-tan, splitting in long fissures to expose blackened laye r 
below. Interior white, corky. Perithccia globose, 0.5·0.75 mm diam. Ostioles 
indistinct to hemispl1erical. Asci 8·spored, cylindrical, long·stipitate, spore­
bearing portions 90-95 x 7-8 Jllll, stipes 80- 110 x 4-5 Jlm, with apicaJ rings bluing 
in Mel7.er's iodine reagent, rectangular to cuneirorm, l Jlffi taJI x 2 .urn broad. 
Ascospores brownish-black, broadly ellipsoid·inequilateral with a tiny cellular 
appendage on one end or immature spores, smooth, 11· 13 x 6-7(·8) .urn, with 
germ slit straight, rull ·lcngth, indistinct. 

Colonies covering Petri dish in ca. 2 wk. at first white, conony, zonate, 
darkening to gray in scauered patches. Reverse uncolored. Stromata developing 
ove r surrace or colony in irregular zones, most numerous at periphery, highly 
variable in shape, those toward center tending to be slender, more or less cylind· 
rica!, 1·2 em high x 1·2 mm diam, rragile, branching once to many times along 
main axis, especially where contact is made with Petri dish lid, those towards 
periphery or cu lt ures often pulvinate, up to 0.5 em high X I em diam, or strongly 
Oabclli fonn , up to 1 em high x 1 em broad. Stromata at first white to pale rose, 
becoming covered from the base upward with dense, brownish gray villose 
hyphae. Conidium-bearing regions on upper surfaces of stromata. Conidio· 
phores upright in palisades, branched ncar base, pale olive-gray in mass, slough· 
ing off in Oakes as stromata ma!Ure. Conidiogenous cells terminal, cylindrical to 
faintly geniculated, 40-50 x 2.5-3 .urn, paJe brown in mass, smooth·w-d..llcd, bearing 
minutely discoid to punctate conidial secession scars. Conidia produced holoblas· 
tically in sympodial sequence. Conidia hyd!ine (pale olive-brown in mass) 
smooth, oblong to oboYate, with nauened bases indicating rormer points or 
atlachmenl to conidiogenous cell, 4.5-7 x 2·3 .urn. 

SPECIM EN EXAMINED AND CULTURED: USA: Hawaii, on dying moss­
coYC red Mucodamio trunk, W. H. Ko, l.VIJI . l9S8 (JDR). 

Figs. 25-32. 2S and 26. Xylaria cf erma (AR 3226). 25. Stromata, X 0.4. 26. 
Culture, X 0.75. 27-29. Xylaria curra (Samuels & Rodrigues). 27. Cultu re, X 
1.8. 28. Conidiogenous ce lls with secession scars visible, X 1500. 29. Conidia, 
X 1170. 30-32. Xylcuia feejeeiiSis. 30. Culture, X 1.3. 3 1. Conidiogenous ce ll 
with geni culat ions and secession scars visible, X 7:JJ. 32. Conidia., X 1500. Figs. 
28 and 29, 31 and 32 by DIC. 
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NOTES: T}Us is another penzigioid species (e Penzigia f.ntcrolcuca (Spcg.) J . H. 
Miller) that is proven by culture to be a X>·lan'a. Xylatia enteroleuca is difficult to 
separate from X. berteri (Mont.) Cooke (• Penzigio beneri (Monl.) J. H. Miller) 
and mighl ult imately prove to be conspecific with it. The present material best 
fits Miller's concept of X. enteroleuC'a (as Penzi'gia) · in the absence of the coarse 
scales and in being cupulate-depressed rather than con\'eX~ (Chardon e t aJ, 1940). 
Martin (1970) cultured both X. berteri. and X. enteroleuca . His description of X. 
berteri cultures seem similar to ours in producing stromata that were highly vari· 
able in size, were pink and gray in color, and that l>ore gray ma~se.<> of conidia 
3.7-7.6 x 1.4-2.3 Jlm (Marti n. 1970). Following his description of X. euU>rolruC'a 
cu i lUres he remarked: lhis species is similar to X. bcrtm·, differing in minor 
stromal characters and in the slower growth rate in cu l ture.~ In any case, we 
suspect that this fungus is allied to X. cubensis (Mont.) Fr. in producing separaiC. 
and distinct anamorphic and telcomorphic st ructures in n:uure (see Rogers. 
1984b). 

Xylan:a curta Fr., Nova Acta Regiae Soc. Sci. Upsal. (ser. 3) I, p. 126. 185 1. 
Temperate Collection Figs. 27-29. 

A general description of the te leomorph can be found in Rogers (1983). 

Colonies reaching edge of Petri dish in ca. 2 wk, at first white, velvet)', 
appressed, then noccose, pale pink to tan, overlain with irregular patches of 
blackish hyphae. Reverse faintly pink. Stromata cylindrical with acu te apices, 
broadening at base with age, 1·3 em long x 0.5·1.0 em diam, a t first pale pinkish 
tan, then dark olive gray as conidiogenous layer deveiOJ>S. Conidia produced over 
entire surface of stromata, sloughing off in Oakes from ba.-;c upwards ali stromata 
e longate, reph1ced with a dense, blackish-olive villose covering of h}1>hae ca. 1-2 
mm long. Conidiophores upright in palisades, branched near base, olive-gray in 
mass. Conidiogenous cells terminal, cylindrical. 45·55 x 4(·5) ~rn, covered with 
discoid to cratcriform C01tidial secession scars. Conidia produced holoblastically 
in symp<><.lia l sequence . Conidia hyaline, smooth, lacrymoid to obovate with small 
nanened bases indicating rormer points of attachment to conidiogcnous ce ll , (5· 
)6-7(-7.5 x 3·4 ~m . Conidia rare ly gcrminaling in culture. 

SPECIMEN EXAMII\f£0 Al\1) CULTURED: USA: New York, Hamilton 
Co., Racquette Lake, on Fag11s sylvatica, G. J. Samuels & K. F. Rodrigues, 
6.IX.l986 (NY; JDR). 

Xylaria cf. curta Fr. T ropical collect ion. Figs. 25 and 26.· 

Stromata cylindrical, stipit ate, occasionally branched with two ferti le 
porlions from common sti pe, fert ile portions 4.5·5.5 em x 3·5 mm, st ipes I.S.2.5 

Figs. 33·42. Xylaria enterolrucu. 33. Stroma viewed from side, X 2.5. :>4. 
Stromatal surf<lce with heJnispherical pcritheciaJ ostioles, x 12. 35. Ascus apicotl 
part showing one ascospore and tip stained with Melzer's reage nt, X 2300. 36. 
Stroma viewed from above, X 2.5. 37. Ascospore with germ slit visible, X 1700. 
38. Germinating ascospore, X 460. 39. Cuhure, X 0.7. 40. Conidiogenous 
palisade, X 1600. 41. Conidiogenous ce lls with conidial secession scars evident, 
X 2000. 42. Conidia, X 2000. Figs. 38. 40-42 by DIC. Fig. 35 by BF. 
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em x 2.5-4 mm. Exte rior light brown, !UghJy wrinkled, cracked arou nd perithecial 
ostioles to expose black underlying layer. Interior white, corky. Stipes external ly 
brownish-black, slightly felty towards ba...e. Perithecia globose, ca 0.5-0.75 mm 
diam. Ostioles discoid to hemispherical, pale brown. Asci 8-spored, cylindrical, 
long-stipitate, spore-bearing portions 60-75 x 5-6 J.'ffi, stipes 75-115 x 4·4.5 J.J.m, 
with apical ring bluing in Melzer's iod ine reagent, urn-shaped, 4 #Jffi high x 2 IJffi 
broad. Ascospores blackish-brown, ellipsoid-incquilateral, smooth, (8- )8.5-9.5 x 
4-4.51lm. with straight , full -lengt h ge rm slit and small ce ll ular appendage on one 
end when immatu re. 

Colonies covering Petri dish in 3 wk, at lirst white, velvety, appressed, 
azonate, with narrowly plumose margins, soon darkeni ng from cente r outward~;; to 
dull black and becoming O\'erlain in places by feathery tu rts of white hyphae. 
Reverse tan. Stromata scattered O\'Cr surface of colony bu t most common at 
periphery, cyl indrical, 1·2.5 em long x 1·3 mm diam, unbranched, or occasionally 
branched at point of contact with Petri dish lid, at first white to t>alc tan, 
darkcrUJ1g from base upwards with a blacke ned layer which eventually becomes 
villose. No conidiogenous structures observed. 

SPECIMEN EXAMINED AND CULTURED: FRENCI-1 GUIANA: A.Y. 
Rossman 3226 (JDR). 

NOTES: Rogers ( 1983) has discussed Xylan'a t mta in det.UI and our temperate 
collection agrees with his description. Our culture is described herein in order to 
supplement Rogers' observations ( 1983). which were from colonies on potato 
dextrose agar amended with yeast exmtct. Ge nerally, cu ltures arc more robust 
on oatmeal agar, bu t conidial measurements are similar. Both descript ions agree 
with those of Martin (1970). 

As Rogers (1983) noted, the type of this species is based on an Hawaiian 
specimen, and Dennis (1956) described the stromata, especially immature sped· 
mern, as be ing covered wit h wiUte or crean1·colored scales. The teleomorph of 
th.i.s tropical collection remains tan at maturity and is longer overal l and with 
more elongated slender sti pes than most 1empe ra1 e material. Moreove r, ascus 
tips are also larger, up to 4 pm high compared to 2 pm, but ascosporcs arc idcn· 
tical wit h those of temperale coll eclions. Cultures of the tropical collec1ion have 
some similarities such as villose stromata, bu t differ in their distinctive plumose 
margins. The differences depicted above indicate that there is variation among 
collections of Xylaria c1111a . Unfortunately, an anamorph was not produced in our 
cu lt ure. 

Xylaria enrerogcna (Mont.) Fr., Nova Acta Regiae Soc. Sci. Upsal. (ser. 3) 1. p. 
127. 1851. Fog. 72. 

Figs. 43-49. Xylwia obovala (Lodge 186). 43. Stromata, one on lower right in 
longitud inal section. X 1.2. 44. Ascus tip in Melzer's reagent, X 2000. 45. 
Ascospores with germ slits evident, X 1300. 46. Culture, X 1.1. 47. 
Conid iogenous cells, X 1000. 48. Palisade of conidiogenous cells, some with 
apical secession scars. X 1380. 49. Conidia. X 1200. Figs. 47·49 by DIC. Figs. 
44 and 45 by BF. 
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Stromata cylindrical, clavc\le, short-stipitate, fertil e portions 1-2 em x 4-6 
mm, stipes cylii1dtical to strap- like, 2-4 mm tall x 2 mm broad, smooth. Exterior 
pale yellowish cream overlying a blackened layer. Interior tan, darkening and 
degenerating in fertile portion which becomes hollow when mature. Pcrithccia 
globose, ca. 0.5 mm diam. Ostioles punctate, inconspicuous. Asci 8-spored, 
cylindricaJ, short-sti pitate, spore-bearing parts 105-140 x (7-)9- 11 Jlm, stipes 50-65 
x 3-3.5 ~m. wit h apical ring bluing in Melzer's iodine reagent, cylindrical to urn­
shaped, 7 }Jm high x 4 Jlm broad. Ascospores brownish black, unice ll ular, 
e lli psoi<.l-ineq ui latc ral, with ends slight ly pinched, smooth, 17-20(-20.5) x 6-7 }Jill 

wi th germ sli t diagonal, ca. 2/3 spore-length. 

Colonies reaching edge of Perri dish in 2 wk, at firs! wh ite, velvety, 
appressed, srrongly zonate, wilh floccose, lobed margins. darkening at cenler to 
olive gray and covered with tightly coiled hyphae. Reverse uncolored. Stromata 
developing from myce li al strands or fans at periphery of zones which turn upward 
and elongate perpendicu lar to the colony surrace, cylindrical, 0.2-0.5 em tall x 0.5· 
I mm diam, whit e, darkening at bru;e w!Uch becomes covered by a thi n layer of 
coiled, olive-gray hyphae. No conidiogenous structures obse rved. 

SPECIMENS EXAMINED AND CU LTURED: FRENCH GUIANA: A. Y. 
Rossman 3157, 3275 (JDR). 

NOT ES: Xyluria e"leroge" a has l>ee n separated from X . te/fairii on the more 
ye llow color and the smaller siz.e of the stromata and small er ascospores of the 
former (Rogers et al, 1988). and the fact that ascospore ge rm slits of X. 
entcrogena tend to spiral whi le those of X. tclfairii arc straight (Man in, 1970, S<tn 
Mart i n Gonzales & Rogers, 1989). Our specimens exhibit these differences, bUI 
cu iiUres from collect ions or both species are virtually ide01 ical. 1r, indeed, these 
rungi are separate species, it is not possible ro separate them using remures or 
the cultures described herein. 

Xylaria fe~jeensis (Oerk.) Fr. Nova Acta n. egiae Soc. Sci. Upsal. (ser. 3) 1, p. 128. 
1851. Figs. ~-32. 

Stro mata cylindricaJ to spathulate, 3-4 em total height x 0.5 em - 1 em diam. 
rertile portions 1.5·3 em tall x 0.7-1 em diam, stal ks 1·2 em tall x 3·0.5 mm diam. 
Exterio r black, wrinkled, roughened with perithecial osrioles and cracked into 
small plates. Interior w!Ute, corky. Pe rit hecia 03-05 mm di:un. Ostiolcs 
hemispherical, prominent. Asci 8-sporcd, cyli ndrical, Jong·stipitate, spore-bearing 
port ions 55-65 x 4-6 Jlm, stipes 85- 100 x 2.5·3 Jlm, with apical ring bluing in 

Figs. 50·58. Pf.'tuigio cr. i11dica. 50. Stromata (GS 4420), X 4. 51. Ascus tip in 
Melzer's reagent (GS 4418), X 1330. 52. Ascospores, St>Orc on left with ge rm 
slit evidem (GS 4418), X 760. 53. Ascus tip or iso typc mate rial (Narula 16235) 
remaining uns tai ned in Melzer's reagent, X 1700. 54. Ascospore (GS 4418) wit h 
hy.aline apical appendage C\idenl, X 2000. 55. Cuhure (GS 4418); perithecial 
initi als evident on central stroma, X 2.5. 56. Young conidiogcnous cells with 
apical secession scars (GS 4418), X 2000. 57. Palisade o r mat ure conidiogenous 
cells; late ral sc<trs evident (GS 44 18), X 1250. 58. Conid ia (GS 4418), X 1250. 
Fig.•. 51, 5.1, 54·58 hy DIC. Fig. 52 by BF. 
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Mel7.er's iodine reagent, quadrate, 15-2 x 2 JJDl. Ascospores brownish-black, 
unicellular, broadly ellipsoid-inequilateraJ, smooth, 8·9 x 4·4.5 pru, with straight, 
somewhat faint, full-length germ slit. 

Colonies covering Petri dish in 3 wk, at first wllite, velvety, appressed, with 
uneven, more or less concentric 1.ones, becoming noccose at edge of Petri dish, 
turning tan. then blackening towards center and becoming overlain with white 
noccose hyphae. Most colonies eventuaJiy furrowed with radiating depres.10ion.'i at 
maturity. Reverse uncolored. Stromata developing at periphery and on radiating 
edges of colonies, cylindrical, 0.5-1 em taJI x 3·4 mm diam, pulvinate when young. 
later covered from base upward with velvety, villose black h}'l)hae. Conidium­
bearing regions developing on surface of colony in small tufts independent of 
stromata and on young. pu lvinate stromata prior to the production of \illose bao;al 
hyphae. Conidiophorcs in dense, whitish to pale tan palisades, sloughing orr in 
nakes as stromala age, unbranched to branched several times from base. Coni· 
diogenous ce lls terminal, cylindrical, 1S.30 x 4-5 J.un , with hncral and terminal 
craterirorm scars indicat ing former sites of conidial at tachmen t. Conidia 
produced holoblastically in sympodial sequence. Conidia hyaline, smooth., 
obovoid to ellipsoid, with nauened bases indicating former points of attachment 
to conidiogenous cell, 5-6 x (2· )3 ~tm. No germinated conidia observed. 

SPECIM EN EXAMINED AND CULTURED: PUERTO RICO: Luquillo 
MIS., El Verde, on wood, D. J. Lodge 424, 1988 (JDR). 

NOTES: This collection of X.feejeensis !its Dennis' (1956) description well. 
Rogers et al (1987) noted that this species is allied to X. cwta, and similarities in 
the cultures of these two fungi are evident, especially with respect to the vi llose 
dark stromata Cultures o f Xylaria [l.'l.'jeensis more closely resemble temperate 
than tropicaJ X. curia cultures. 

Xylaria microcerus (Mont.) Fr., Nova Acta Regiae Soc. Upsal. (ser. 3) 1, p. 128. 
1851. Tropical Colleclion. Fig. 63. 

St romata cylindrical with slender stipes and acute apices, simple or wilh a 
few branches. Fertile portions 1-2 em tall x 1-3 mm diam (larger diam • 
branched stromata), st ipes 3-5 mm 1aU x 0.5-- 1 mm diam. Exterior with tan 
external layer peeling away in longitudinal strips to reveal blackened layer 
benealh. lnlerior tissue whi te, fragi le. Perithecia globose, ca 0.25-0.5 mm diam. 
Ostioles punctuate. Asci 8-spored, cylindrical, stipilatc, spore-bearing portions 
80-90 x 4·4.5 pm, St ipes 90- 120 x 2 Jlm, wilh apical ring bluing in Meb.er's iodine 
reagent, inverted hat-shaped, 2-3 Jlffi high x 2 pm broad. Ascospores blackish­
brown, unicellular, ellipsoid-inequilateral, smooth, 10-11 x 3-4 J.'ffi, with a minute, 
cellular appendage on ei ther end, and a straight , nearly full-length germ slit. 

Colonies covering Petri dish in 3 wk, at firsl white, velvely, appressed, with 
several irregularly-scalloped concenlric 1.0nes, darkening to gray at center, which 
in turn is covered with whitish plumose hypha! stra.a1c.Js radiating outward toward 
edge of colonies. Surface dry, rugulose towards periphery. Reverse at lirst 
uncolored, darkening to gray as colony ages. Stromata developing at center of 
colonies, cylindrical to nabcllmc, ca. l em tall x 0.5·4 mm diam, unbranched to 
branched seve ral limes from ba5e, often densely ccspitosc, ini ti ally while to pale 
tan, darke.ning to charcoal from base upwarc.Js except for growing tips. Conidium· 
bearing regions arising in smal l, puhinate clumps on surface or colony apart from 
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slromata. and on upper surfaces of stromata Conidiophores upright in palisades, 
unbranched to sparingly branched near ba.o;e, pale tan to gray in mass. eventually 
sloughing orr in Oakes. Conidiogenous cells terminal, cylindricaJ, 10-15 Jim X 2-
2.5 J,£m, bearing denticulate conidial secession scars. Conidia produced holoblao;;­
ticaJiy in sympodial sequence. Conidia hyaline, smooth, obovoid to obclavate, 
gu llulate, with Oattened bases indicat ing former poilliS of attachment to 
conidiogenous ce ll, 5-6(-6.5) x 2-2.5 Jim. Conidia germinat ing in large numbers 
in culture. 

SPECIMEN EXAMINED AND CULTURED: PUERTO RICO: LuquHio 
MIS., El Verde, on wood, D. J . Lodge 418, 3.VII.I988 (JDR). 

Xylarii:J micrcxeras. Temperate collection. Figs. 61 and 62. 

Teleomorph as described earlier herein and by Dennis (1956). 

Colonies covering Petri dish in 4 wk , wi th mycelium at first wh.ite, noccose, 
1.onate towards center, darkening to pale yellowish-brown. Stromata narrowly 
cylindrical, unbranched, up to 5 mm ta11 x I mm diam, produced in concentric 
rings at periphery or zones, a t first white then tan and dotted with amber 
exudation droplets, then CO\-e red except for growing tips with a thin, grayish-black 
layer. Conidium-bearing regions on upper su rfaces of stromata, in sparse, tan to 
whitish paJisades. Conidiophores upright, sparingly branched ncar base, white to 
tan in mass, smooth-walled. Conid iogenous cells terminal, cylindrical, IQ-20 x 3·4 
pm, bearing dent icular conidial secession scars. Conidia hyaline, smooth, 
guttulate, narrowly obovoid to obclavate, with nattcncd bases indicating former 
poin ts of attachment to conidiogenous cell, (4.5· )5-6 x 2·2.5 pm. Conidia 
germinating soon afte r fo rm ation in culture. 

SPECIM EN EXAMINED AND CULTURED: USA: lll i noi~ Pian Co., 
Allerton Park, on wood, S. Bissonnette. 22.1 X.I988 (JDR ). 

NOTES: The above-cited Xylaria microceras collections all seem typical of the 
species as described by Dennis (1?56). There were a few differences between the 
tem perate and tropical cull ures, however. The collection from Puerto Rico pro· 
duced fewer, more robust stromata which we re usually colored black and white. 
On the other hand, the collection from Illinois produced prolific numbers of 
stromata which were pigmen ted pale tan. Conidia were the same size, and ger­
minated in culture soon afte r formation. These cultures dirfe r significantly from 
those of the allied species, Xylaria coccophora Mont., which has larger conidia 8·9 
x 3-4 pm, and cultures with yellow-pigmen ted hyphae (Rogers et a t, 1988). 

Xylaria obovata (Berk.) Fr., Nova Acta Regiae Soc. Sci. Upsal . (se r. 3) I, p. 127. 
185 1. Figs. 43-49. 

Stromata globose to subglobose, sessile to short·stipitate, fer tile portions 
0.5-5 em tall x 0.5-1.3 em diam, stipes when present cylindrical , 1·5 mm long x 2 
mm diam. Exterior smooth, very hard, brownish to black when young and cover· 
ed with a thin tan to brownish layer cracked into minute plates. Interior reddish 
tan, disintegrating at center in mature st romata Perithecia globose, ca 1 mm 
diam. Ostioles discoid, inconspicuous. Asci S·spored, stipitatc, cylindrical, spore· 
bearing port ions 150· 180 x 10..12 pm, sti pes 80- 100 x 2,5.4 pm, with apical ring 
bluing in Mel;r.er's iodine reagent, urn·shaped to cylindrical, 4·5 pm high x 4-5 
pm broad. Ascospores smoot h, brownish-black, unicellular, elli psoid· 
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inequilateral, (24-)26-30(-31) x (6.5-)7·81Jm, with straight germ slit 1/2-2/3 
spore- length. 

Colonies covering Petri dish in 3-4 wk, at first hyaline, submerged, then 
whitish, zonate, noccose, surface becoming brownish black and overlain with 
scattered patches of thin, white, noccose mycelium . Reverse tan to reddish 
brown. Stromata deve loping in waves at peripheries of 1.one.'i, cylindrical to 
clavc~.te to spalhulate, fragi le, 1-2 em tall x 1-5 mm diam, in.itial ly whit e, becoming 
covered with white conidiogenous palisades under which the tissue becomes 
brownish black. Conidiogenous layer sloughing o ff to expose darkened layer 
beneath. Conidiophores sparingly branched near base, in dense palisades. 
Conidiogcnous ce lls terminal, cylindrical, 16-25(-28) x 3-4 ,urn , hyaline to faintly 
grayish brown, with <tpical, conical secession scars. Conidia produced holoblas· 
tically in sympodial succession. Conidi<t hy.tli nc, smooth, oval to obclavate, 8· 10 
(·lOS) X 3·3.5 J.'ffi, with truncate bases indicating rormcr points or attachment to 
conidiogenous ce lls. Conidia germinating in cu lture. 

SPECIMENS EXAMINED AND CU LTURED: PUERTO RICO: Luquillo 
MIS .• El Verde, D. J. Lodge 186, 5.11.1986 (JDR). 

NOTES: These collection.'i or Xylaria ob01·ara arc similar to DemUs' (1956) 
description or this species. Strom<~ta are typically smooth, with subglol>ose rertile 
portions which become hollow with age. Dennis (1956) cotlSidered X. obo~·ata a 
tropical rorm or Xylwia polymorpha, and certainly the two species are very similar 
in ascospore size and morphology, but the rormer lacks the roughened warty 
stromatal exterior so typical or the X. polymorplra species complex (Rogers & 
Callan, 1986a). In addition, the colonial morphology di rrers rrom X. polymorplra 
and related species (Rogers & Callan, 1986a) in that conidiogcnous palisades 
remai n white in ma.<os ii\Stead or darkening with age to olivc·gray. Ri ck (1935) 
and Theissen (1909) both noted that immature, conidium-bearing stromata were 
silvery·gray. ll would appear that X. obovata is not a membe r or the tropiC'al X. 
polymorpha species complex. 

Xylaria sp. afT. r 11bmsis (Mont.) Fr., Nova Acta Regiae Soc. Sd. Ups.'ll. (ser. 3) I, 
p. 126. 185 1. Figs. 59 and 60. 

Stromata rusirorm, stipitatc, re rtile por tions 4.5 em X 13 em (widest 31 

center), stipes 2.5 em x 4 mrn. Exterior smooth, dark brown over black with rine 
cracks and ostiolar papillae. Texture hard, brittle. Interior whi te, becoming 
hollow in center. Pcrithecia globose, ca. 0.3-0.5 mm diam. Os tioles rinely 
papillate. Asci S·spored, cylindrical, Jong-stipitate, spore-bearing portions 50·64 x 
7-11 J.'ffi, stipes 90·115 x 2 pm, with apical ring bluiug in Melze r's iodine reagetll. 
urn-shaped, 2·3 pm high x 2 11m broad. Ascospores brownish-black, unicellular, 
ellipsoid·inequi)ateraJ, smoot h. 9-10.5 X 4·5 J.llll, with germ slit rain l, ru ii·Jength. 

Colonies covering Petri dish in 3 wk, at first while, velve ty, apprcssed, 
raintly zonate, darkening rrom center outward wit h a thin, gray laye r or pale t;m 
to white floccose hyphae. Reverse uncolored. Stromata at fi rst cylindrical with 
uppermost halr soon brm&dc ning, somet imes bnmchiug to become fiabdlirorm, 1· 
2 em tall x 0.2· 1 em diam, developing at su rrace and periphery or colony. initially 
white, the n darkening rrom base upward to charcoal, the Oabellirorm ponion 
deepening to pinkish or grayish tan. Conidium-bearing regions covering entire 
surrace or young stromata and upper Oabellirorm surraccs or olde r stromata. 
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Conidiophores upright in dense, dry pal isades. unbranched, or branched once or 
more from a common base. Palisades sloughing orr in dusty fl ake.o; to accumulate 
in small, grayish-tan heaps underneath stromata. Conidiogenous cells te rminaJ, 
cylindricaJ, 10·20 J!ffi long x 3 J.lffi diam, hyal ine to tan, covered terminally and 
laterally with denticulate to crateriform conid ial secession scars indicating former 
sites of corUdial attachment. Cortidia produced holoblastically in ~)'mpodial 
sequence. Conidia hyaline, smooth. obovoid to ellipsoid, with fla ttened bases 
indicat ing former points of attadunent to conidiogenous cell, S..6 X 2-2.5 Jlm . 

SPECIMEN EXAMINED AND CULTURED: PUERTO RICO: Luquillo 
Mts., El Ver~e. on ~cad brancl~ D. J. Lodge 415, 30.IX.l988 (JDR). 

NOTES: The teleomorph of this fungus has characteristics of both X. cuben.sis 
and X. a/Jan toidea. In stature and ascospore size it resem bles the former species, 
in color the latter species. Dennis (1970) recognized the difficulty in delineating 
taxa of this group and put several species into synonymy with X. papynfera las 
Xylosphaera papyri/era (Fr.) Dennis!; X. cubMsis was reduced to subspecies 
cubensis (Mont.) Dennis. 

Cultures of this fungus bear nabe llate stromata much like thme of X. 
cube11Sis, but conidial color in mass tends to be tan rather than pink, in this 
characteristic resembling X . cf. allantoidea (see earlier herein). It is suspected 
that this fungus and others in this com plex produce separate and distinct 
anamorphic and teleomorph.ic stromata. If rield studies conrirm these suspicions 
the anamorph described here should be considered a Xylocorcmium Rogers. 

Xylaria telfaitii Berk. & Fr., Nova Acta Regiae Soc. Sci. Upsal. (ser. 3) 1, p. 127. 
185 1. Fig. 73. 

Stromata cylindrical to clavate, sti pitate, occasionally branched so that two 
fertile portions share a common stipe, fertile portions 1.5-3 em x 4·5 mm, stipes 
narrow, strap-like, 1.7-4.5 em x 15-3 mm. Exterior smooth, unwrinkled, with fine 
longi tudinal cracks, manil~·colored to buff (pale umbe r) ove rlyi ng black layer. 
Interior white, corky, degenerating in ferti le portion which becomes hollow with 
age. Pcrithec ia globose, ca. 0.5· 1 mm diam. Ostio1es umbilicate, sometimes 
slightly raised. Asci 8-spored, cylindrical, stipitate, spore-bearing portions ca. 135 
x 11 Jim, stipes 95- 100 x 3 ~im , with apical ring bluing in Mel1..er's iodine reagen t, 
coffin-shaped to rectangular, 7-10 JJ.nl high x 4 Jim broad. Ascospores smooth, 
brownish-black, ellipsoid·inequil ateral, concave on germ slit side, (19.5-)20-22(· 
22.5) x 6-7 JJ-111 , with straight inconspicuous ge rm slit ca. 2/3-3/ 4 spore-length. 

Colonies covering Petri dish in ca. 2.5 wk, at rirst white, velvety, appressed, 
zonate, with ri nc ly lobed margins. Lobes at per iphery of zones becoming raised 
above colony surface, developing into loosely-formed stromatal -like tufts ca. 1 em 
x 1·2 mm. Slightly more robust, pale tan to orange-tan stromata occasionally 
deve loping, but remaining sterile. Colonies darkening from center outwards with 
an ol ive gray, velvety layer of hyphae. Surface hyphae usually tightly coiled. 
Reverse uncolored. No conid iogenous structures observed. 

SPECIMEN EXAM INED AND CULTURED: FRENCH GUIANA: A. Y. 
Rossman, 3378 (JD R). 

NOTES: Dennis (1956) con~ide red X. enterogena to be a small form of X. 
telfaUii. Cultures from collections referable to X. enterogena and X. lelfaUii, 
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respectively, are nearly identical, thus adding support to Dennis' content ion. See 
Notes on X. enlerogCIIa herein. 

Xylaria tentaculata Berk. & Br., Grevillca 4:48. 1875. Figs. 66-71. 

Stromata when immature bearing the anamorph on long. pale grayish tan. 
unbranched, tapering. tentacle-like appendages 0.5-2 em long x 5 03 mm diam, 
bases all ached to apex of stipe. Conidiogenous cells in palisades over surfaces of 
appendages, cylindrical, 20-30 x 5-6 J.lffi , covered with conical conidial secession 
scars. Conidia hyaline, verruculose, subglobose, with flattened bases indicating 
former points of attachment to conidiogcnous cells. 6-9(-10) x 4.S.5 J.lffi. Stipes 
of stromata blackish brown, glabrous, cylindrical, 1-3 em tall x 0.5-1 mm diam. 
Perithecia forming at bMe of tentacles which dehisce to leave denticulate pegs. 
Perithecial oullines prominent. Perithecia globose, ca. 0.5-0.75 mm diam, often 
collapsed around ostioles. Ostioles papillate. Asci 8-spored, cylindrical, short· 
stipitate, spore-bearing porlions 120-150 x 9·11 pm, stipes 20·30 x 3-5 pm, wi th 
apical ring bluing in Mell.er's iodine reagent, urn-shaped in optical section, 10 pm 
high x 6 pm broad. Ascospores smooth, brown, uni cell ular. ellipsoid· 
inequ ilateral, 20-22 x (6· )7·8 pm, with straight, spore- length germ slit and 
globose, hyaline noncellular appendage on each end. 

Colonies covering Petri dish in ca. 2 wk, at first white, ve lvety, becoming 
Ooccose toY.-ards periphery; Ooccosc patches thickening and forming pulvinate to 
subglobose sclerotium·like bodies of de nse tissue which develop a thin black 
oute r layer as colonies mature. Reverse uncolored. Stromata infrequenlly 
formed, usuaJ iy near center of colorties, at lirst cylindric.al, robust, exte rior 
blackened except for white growing tip, interior Oeshy, becoming spathulate after 
coming into contact with Pet ri dish lid, 2-4 em !all x 2·4 mm diam, up to 1.5 em 
broad at spathu late apex. No conidiogenous structures observed in culture. 

SPECIMEN EXAMINED AND CULTURED: USA: Tc1U1essee, Bloullt Co., 
Bote Mt. Trail area near Crib Gap, Cades Cove Rd., on soil and leaf mulch 
under mixed hardwoods, Tsuga and Pinus, D. E. Desjardin, 3I.VIII.l986 (JDR). 

NOTES: Xylaria lenlaculala was described by Berkeley and Broome on what 
might have been an entirely anamorphic collection. Lloyd (1924) stated that 
there were no specimens bearing perithecia in the type collection, and that 
'There Ls no evidence that Berkeley eve r saw the fert ile form although his 
descriptions seem to fit i t.~ Berkeley and Broome, however, described stromata 
as showing ostioles. Thus, there is the possibility that type s tromata had 
teleomorphic structures, although perhaps immature. It is also possible that a 
part or the type was lost. 

Figs. 59-65. Figs. 59 and 60. Xylan'u sp. arr. CllbfiiSis. 59. Flabelliform 
coremium from culture, X 3.8. 60. Palisade of conidiogenous ce lls, X 2000. 
Figs. 61·63. Xylaria microceras. 61. Culture, X 1.4. 62. Conidiogenous cells 
with apical secession scars, X 2200. 63. Germinating conidia. X 2200. Figs. 64 
and 65. XylarW arbuscula (Canary Islands). 64. Conidiogenous cell with single 
secession scar evident, X 2250. 65. Conidium, X .3000. Figs. 60, 62·65 by DIC. 
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The dc YCiopmcntaJ mo rphology, including peritheciaJ form a tion, was e luci· 
dated in detail by Brown (1913) who showed that the conidia-bearing arms origi· 
nated by the division of the apex of the you ng staJk . Brown described the conidia 
as • ... hyaline, somewhat vacuolate, e ll iptical to pyriform with a ra ther prominent 
and slightly roughened spore wau- which is very simila r to the conidial character­
istics observed in the collection described above. O ur descri ption of the teleo­
morph is also similar to Brovm's. Although no ana.morph was produced in thjs 
culture, it was striki ng in the production of sch: ro tiu m-Jikc structu res and 
stromata that were very robust and seve ral ti mes the diameter of those in natu re. 

Penzigia cf. U1dica Rawl a & Narula. Indian Phytopath. 37:312. 1984. 
Figs. 50·58. 

Stromata on su rface of bark, solitary to cespitose, pul vinate, 4·6 mm diam x 
2 mm tall, attached to substra te by a short, narrow central comlcct ivc. Exterior 
dull black, warty, moriform, with remnant s of a pa le r, tan to brown extem al layc r 
remaining on surface in the form of smal l plates or scales. Int erior white, fragi le. 
Pe rithccia globose to subglobose, 1· 1.5 mm diam. Ostioles papi llate. Asci 8-
spored, cylindrical, stipita te, spore-bearing portions 150-200 x 18-24 JJ nt, sti pes 60· 
JOO x 5-<i Jlm , with apiC'al ring blui ng in Mcl1.er's iod ine reagent, massi \'C, more or 
Jess cylindrical or with a slight centra l constriction, 12- 14 x 6 p. m. Ascospores 
brownish· blaC'k, elli psoid, often with noncellular appe ndage on one end, smooth, 
(35-)364 0(-4 1) x 12- 14 (-1 5) #Jill , with straight, fu ll-length germ slit 

Colo nies reaching edge of Pet ri d ish in ca.. 3.5 wk, a t ri rst white, ve lvety, 
faint ly zona te, surface becoming irregu larly l'ugose, covered with a black, 
carbonaceous laye r. Reve rse pale orange-tan. St ro mata sca tt e red over colony 
surface but most frequently form ing at edge of Petri d ish, 1-3 em ta ll x 1-4 mm 
diam, cylindrical to capitate to spa thulate, unbranched, or apex with multiple 
digita te projections, some or which develop fu rther into bra.nches. Capit ate 
s tromata deve loping pcri thccium·likc projcctio tlS which neve r mat ure to prcx.luce 
asci. Stromata initia lly white, then darkening to black exce pt al the growing tip, 
eventuaJiy covered by a white or pale yellow laye r on uppe r surfaces, which later 
bear conidiophores. Conidiophores upright in palisades, branched near base, 
white in ma~. eve ntually sloughing orr in Oakes to reveal the blackened st romat ~tl 
layer beneath. Conidioge nous ce lls te rm inal, cyli ndrical, 15-30 x 3.5-4.5 JUn, 
covered with cra te riform co nidial secession scars. Conid ia prod uced 
holoblastically in sym podial sequence. Conidia hyaline, smoolh. narrowly 
ellipsoid to subcylimlrical, with small, O<tttcned bases indicating form er poi nts of 
an aclunent to conidiogenous cell, 6-7.5 x 2·2.5(-3) Jlm. Conid ia ger mina ting in 
culture. 

Figs. 66-73. Figs. 66-7 1. Xytaria tcnlacu/ata. 66. Stromata, two on Jert bearing 
conidial appendages, two on right with perithecia, X J. 67. Ascus tip in Melzer's 
reagent (arrow), X 1000. 68. Lowe r part of same ascus; le ft ascospore with 
germ sli t C\'idcnt (arrow), X t(XX). 69. Cu lture, with scle ro tium-like structures 
evident , X 0.8. 70. Co nidiogenous cells wi th prom inen t apical secession scars, X 
1200. 71. Conidium, X 2000. 72. Xylaria e11terogena. Culture, X Q.SS. 73. 
Xylan'a leljairii cultu re, X 1.8. Figs. 67 and 68, 70 and 71 by DIC. 



367 



368 

SPECIME NS EXAMINED: FRE 'CH GUIANA: G. J . Samuels 4418. 4420 
(BOTH CULTURED) (NY; JDR); INDIA: Bengal, Oarjceling, Tiger Hill, on 
dead angiospcrmous stumps, A. M. Narula 16235, 19.Vnt. l980 (isotype in JDR). 

NOTES: The two South American collections differ in a number of ways from 
Indian isotypc materiaJ examined. Rawla & Narula (1984) described ascus tips of 
P. indica a'i inamyloid; a'icus ti ps of our collections stain blue in Melzer's iodine 
reagent. We also noted that ascospores, allhough the same size as the isotype 
material, orten were appendaged. Stromata of the South American materia] also 
tended to be more robust. As we have uo cultures of type material from India, it 
is difficult to tell if these are regional variations, or i f, in fact, these fungi are 
difrerent subtaxa Cullures are striking and definite ly xylarioid, however, and if 
cultural features are found to be similar for typical Indian collections, this species 
should be removed from Pe11zig~·a and placed in Xylaria . 
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FIRST RECORD OF CATENARIA A1JXILIARIS IN I LLINOIS 
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The soybean cyst nematode (Hete rodera glycines 
Ichinohe), a major yield-limiting pest of soybean (Glycine 
max (L.) Herr.), is present in all counties in central a nd 
southern Illinois (Hel t on e t al . , 1988). Carris et al . , 
(1989) found 71 s pecies of fungi associated with cysts of 
the nematode i n two I llinois fields . As r eported herein, 
further i nvestigations on the int eractions of fungi and 
the soybean cyst nematode h ave revealed the p resence of 
another cyst - inhabiting fungus, Cscensria aux.i l iaris 
( KUhn) Tribe, in Illinois. 

Cacenaria aux111srls has been reported as a parasite of 
female sugar beet cyst n ematodes, Hecerodera schachcii 
Schmidt, i n England, the Netherlands, Germany, Sweden 1 

Czechoslovakia an d California (Tribe, 1977). Kerry and 
Crump (1977) observed the fungus as a parasite of the 
cereal cyst nematode , Hecerodera a venae Woll. , in England . 
Other host and geographical r ec ords include H. avenae in 
Australia (Stirl ing and Kerry, 1983), Hecerodera lacipons 
Franklin and H. av enae in Bulgaria ( Stoyanov. 1982) 1 and 
Hecerodera humull Filipj ev in the Uk r ainian SSR 
(Mikhajlj ukov, 1976) . Crumpet a l ., (1983) observed the 
fungus in 0. 7\ of H. gly cines cysts from one site in 
Tennessee, and 0. 4\ of Hecerodera zeae Koshy, Swarup, and 
Sethi cysts from Maryland. The only report of the f ungu s 
from a host other than cyst nematode s is the observation 
of the fungus in a single larva of the large elm bark 
beetle . Scoly tus scolycus F . , i n England (Doberski and 
Tribe, 1978). 

The first record of C. aux.iliaris in Il l i nois is based 



on the discovery of the fungus in cysts of H. glycines 
used in experiments to test several soilborne fungi for 
pathogenicity toward the nematode. Catenaria auxiliaris 
apparently was present in the nonsterile cyst · free field 
soil used in the experiment. Yellow (older, egg· 
producing} females of H . gly cines were taken from 
greenhouse stock cultures maintained on soybeans (cv. 
Williams 82} in sterilized greenhouse soil mix (1:3 
soil: sand). The fem.:.les were placed in 7 cm·diam. clay 
pots in nons t erilized cyst:.free field soil obtained from 
Kankakee Co., IL . After 1- and 2·week intervals the cysts 
were recovered from the soil by wet·sieving (Southey, 
1970). Soil screenings were stored in tap water at 4 C 
for 10 - 11 days until cysts were mounted for microscopic 
observation. 

Resting sporangia of C. auxiliaris were found in cysts 
examined after the 2-week interval in two replicates 
completed at different times. The resting sporangia were 
found in 4 of 154 cysts (2.6%) from the first replicate. 
and 1 of 132 cysts (0 . 7\) from the second replicate. A 
microscope slide mount of resting sporangia of the fungus 
has been deposited in lLLS . The resting sporangia (Figs. 
1 and 2) were globose to subglobose, occasionally oblong, 
me asuring 22-44 ( - 56) ~m in diameter (X - 30.6 pm). The 
resting spores, which develop inside the sporangia (Tribe, 
1977), were yellow-bro..m and had a me sh-like, reticulate 
wall. 

To determine whether C. auxil1ar1s was present in the 
sterilized greenhouse soil mix, 306 brown cysts taken 
directly from stock cultures were observed 
microscopically. In addition, 165 yellow females were 
taken from stock cultures, returned to the sterilize d 
greenhouse soil mix, and recovered after two weeks. 
Catenaria auxlliaris was not observed in these cysts , 
suggesting that the fungus was not present in the 
sterilized greenhouse soil mix. The yellow females of H . 
glycines added to the field soil apparently served to bait 
C. auxlllari s from the soil. The fungus probably occurred 
on some other host or substrate, since no nematode cysts 
were found in the soil . 

Figs. 1 and 2. Cacenaria auxiliari s resting sporangia. 
1. Surfac e view in focus. 2 . In optical s e ction . Both 
photographs , xlOOO. 
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The likely presence of this fungus on hosts other than 
cyst nematodes suggests that the host range is larger than 
previously believed (see also Dober ski and Tribe, 1978). 
Knowledge of t h e host range of this cyst- inhabiting fungus 
may prove importan t i n further investigations on C . 
aux.Lllarls as a potential biocontrol agent in the 
management of cyst nematodes. 

Illinois Agricultural Experiment Station Project 68-
0312. Supported in part by Abbott Laboratories, Inc. Ue 
thank Drs. G. L. Barron, L. M. Carris, and J. 0 . Rogers 
for reviewing the manuscript and Nancy David for preparing 
t h e final typescript. 
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ABSTRACT 

As a result o f a comparative study of all s p ecies of 
Phytophthora in culture at the American Type Culture 
Collection, (ATCC) Rockville, Maxyland, most of the marine 
s pecies are considered to be distinct enough to be 
assigned to a new genus Halophytophthora qen. nov. which 
is similar to Phytophthora de Bary in the production of 
zoospores within the sporanqiua proper but differs in the 
sporangia! apical structure, the aode of zoospore emission 
and other morphological and cu.l tural characters . The 
f ollowing species are transferred fro• Phytophthora to 
Halophytophtbora: H· ~' II • baha.m§n9is, I!· 
batemanensis, H· epistomium, H· ayeoparaaitica, fi . 
opareulata, H· polYJ!orphica, II · Wn.2n var. ~. H· 
~ var. spinosa and J! . vesicula . 

Although Waterhouse (1973) inc luded eight genera in t he 
Family Pythiaceae of t he Order Peronospora les, t he most 
common of these genera undoubtedly are .fYth.iYm Pringsh and 
Phytophthora de Bary which are disting ui s hed primarily by 
the fact that whereas dif fe r e ntiation of zoospores in 
.f:i..th.i.\m t akes place in a vesicle usually a t the t ip of a 
dischar ge tube, zoospore of Phytophthora a r e fully formed 
within t h e s porangium p r oper, a nd liberat ed a t t h e apex 
with or without the formation of an evanescent vesicle 
(Alexopoulos & Mims , 1979). The genus Phytophthora is 
f u r the r characterized by the non-septate hyphae bra nch ing 
at righ t angle with slight constriction at the point of 
origin, the sympodially branched sporangiophore bea ri ng 
ovoid to obpyriform, papillate to nonpapillate spor a ngia, 
the production of amphigynous a nd/or paragynous anthe ridia 
a nd their pa r a s itism on t e rrestrial pl a nts (Hickman , 
1958) . However , sinc e 1969, nine species and two 
varieties of Phytophthora h a v e b een described from marine 
habita ts a nd all except one which was mycoparasitic , we r e 
saprophytic on decaying leaves and roots in sea water 
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(Anastasio &- Churchland, 1969; Fell & Master, 1975; Pegg 
& Alcorn, 1982; Gerrettson & Simpson, 1984). They were 
placed in the genus Phytoohthora primarily based on the 
fashioning of zoospores within the sporangium pro per. 
However, the sporangia! apical structure and the methods 
of zoospore discharge are so unique that Waterhouse~ al . 
(1983} excluded them from the genus Phvtophthora. 

As a result of a comparative study of all s pecies of 
Phytophthora i n culture at the American Type Culture 
Collection, Rockville, Maryland, we have arrived at a 
similar conclusion that these marine forms are distinc t 
enough to be considered belonging to a new genus of the 
Pythiaceae based on the followi ng reasons: 

(1 ) Whereas zoospores of Phytophthora a r e always 
released naked or in a quickly evanescent vesicle, 
the marine forms displayed different methods of 
zoospore emission. Thus .f. vesicula releases 
zoospores in a semi-persistent vesicle which 
ruptures by the inversion of an internal plug. 
Zoospores of .f. bphamensis, .f. epistomiurn , .f. 
mycoparasit i ca and .f. §.Rim are liberated upon the 
ejection of a plug V~ithin a dehiscence tube. 
Phytophthora operculata discharges the zoos pores by 
means of an apical operculum but .f. ~ • .f . 
batemanensis and .f . polvmorphica usually r elease 
them from a persistent vesicle. 

(2) The apex of sporangium of Phytophthora may be 
papillate, semi - papillate or non-papillate with a 
translucent, thick to very shallow apical th ickening 
which eventually d issolves or becomes the evanescc:mt 
vesicle. Although the sporangia of f. ~were 
described as papillate, the apex is occupied by a 
characteristic plug. The other marine species were 
described as nonpapillate, but unlike all other 
species of Phytophthora V~ith nonpapillate sporangia , 
internal proliferation of sporangium was neve r 
observed and instead, the base of the empty 
spor a ngium was often conspicuously plugged. 

(3) While the sporangia of Phytophthora are smooth­
walled and typically limon iform, obpyriform, ovoid 
to ellipsoidal, the sporangia of .f. ~ and .f. 
mycoparasitica have spines on the surface and the 
sporangia! shape of most marine species exhibit a 
wide variety of forms unknown for the genus. 

( 4) With the exception of the rare occurrence of 
spherical oogonia with paragynous anthe r idia i n the 
o r iginal descript i on of .f . ~. the sexua l 
stage is unknown in all marine species . The 
amphigynous antheridium characteristics only of 
Phytophthora a nd the rnonot yptic Trachysphaerell a 
(Waterhouse, 1973 ) has never been found. 
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(5) The great majority of Phytophthora species have 
hyphal diameters measuring s -a ~tm. Blackwell (1949) 
stated that the commones t diameter of young and 
vigorously g rowing hyphae was 5 to 8 Jlm while 
Waterhouse (1973) determined the average hyphal 
diameter for the genus as 6 Jlm . The marine forms 
shows a much \olider range in hypha l diameters. The 
very narrow hyphae of .f: . bahamensis and .f. 
epistomium (1 - 3 ~tm), and the broad hyphae of .f. 
Wm var . .l.2lat.A and .f. operculata (10 and 1 0 -1 2 
Jim, respectively) are either well b elow or well 
above the norm for the genus Phytophthora. In most 
cases, hypha! branching was very irregular, unlike 
the free branch i ng at wi de a ngles character istic of 
most Pbytophthora spp. 

(6 ) Most marine species produce s low growing (l-5 .urn per 
day at 20 "C) compact, appressed, finely rosette or 
petaloid colonies o n c l a rified VB juice agar medium, 
dif f erent from the floral colonies with larger 
sectors and va r ious d egree of fluffiness , produced 
by some fast growing Phytophthora s pp . 

{7) Mo s t phytophthora s pec ies produce a 
c harac t eristical ly f i rm rot in apple fruit (Ribeiro, 
1978) , but the marine form s produce d a soft rot 
similar to that due to .fV.thiym (Luo ~ ill · , 1987). 

(8) Nearly all species of Pbytophthora are plant 
pathogens (Waterhouse, 1973). With the exception 
of F:. mycoparasitica which i s parasitic o n other 
ma rine fungi, all marine forms are primarily 
sap rophytic. 

According t o Waterhouse (1973), the Family Pythiaceae 
consists of eight val i d genera: ~. Phytophthora, 
Tr achysphaera Tabor e t Bunting, ~ Sommerst, 
Oiasporanqium HOhnk, Sclerophthora Thirum. fi u., 
Per onophythora Chen ex Ko n li· I and rvthioaeton Winden . 
While Per onophy t hora has been reclassified i n a family 
Peronophythoraceae (Ko, fi iLl·, 1978) Sclerophthora has 
been transferred to Peronosporaceae (Shaw , 1978) . The 
descriptions of piasporangium and Zoosphagus are 
incomplet e and t he inclusion of these ge nera in the 
Py t hiaceae is o nly provisiona l. Trachysphaera a nd 
Pvthioaeton are considered distinct from Phytophthora 
based on the spiny c onidia forming no zoospores in the 
former and irregular, l a rge sporangia with a long 
discha r ge tube in the latter. Undoubtedly, the marine 
species are at least as distinct, if not mor e distinct 
from Phytopbthora as Trachysph aera and Pyth iogeton and a 
new genus name is clearly warranted. We propose 
Hal ophytophthora to reflect its similarity with the genu s 
Phytoohthora in the production of zoospores within the 
sporangium and to h ighlight thei r signi ficant differences. 
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Ua l oph ytoph t hora Ho e t J o ng , gen. nov. 

Fungus 111.ar i nus subm.erqus, aapropbyticus vel 
parasitus . Hyphae byalinae, ra.aosae, teretes , 
demum raro septatae, 1-6 JJJ11 diam . 
Chlamydosporae ratae vel non exbibi tae , 
Bporanqiophora intramatricalia aut 
extra.matricalia. Sporangia baud decidua , 
plures formas babent, laqeniformia , 
obpyriformia ad multilobata, auricula , 
bursiformia , globsa ad ovata , non papillata 
ad papillata . Zoosporae in sporangi a 
eff ectae, ub i incystatae v e l vesiculaa 
ali quando miqrantes. Vesicula absens vel 
praesens, persistans ad subpersistans, 
fistulan emissionis e fficiens inversi one 
obturamenti interioris. Tubus debi scens 
prominens epistomio. ooqonia rata vel no n 
exhibita, trevia, globsa, hyalina, rubida in 
aetata . 7\ntheridia paragyna. oos porae 
unicae, fulvae in aetate, parietibus crasis, 
levia , globosa . 

Mycelium saprophytic or mycoparasi t ic in sea water . 
Hyphae hyaline, smooth t o i r r egul a r , 1-2 J,Lm wide, with or 
without s wel l i ngs, coenocyti c. Sporangia non- deciduous, 
s hapes highly var i a ble, spherical , ovoi d, obpyr iform, 
a uricu lar , burs! form, ll!llgen ifo rrn, obpyri form to 
multilobed , unde r 50 t o over 100 J,L m long , non- papillate 
to papillate without translucent a p ical th ickening , 
sporangia! wall smooth or spiny. Zoospores a r e formed 
with i n the sporangium a nd rel eased i n a per sist e nt vesicle 
or a semi -persistent vesicle ruptured by t he i nver sion of 
an i nternal plug; by t he ejectio n o f a plug within a 
dehiscence tube or by the opening of an apical operculum. 
Chlamydospores rare or unknown . 

Oogonia absent o r rare , smooth, globose , hyaline, dark 
brown with age (32.1 - ) 46.3 (-59.7) wm with pa ragynous 
antheridia (15.0- ) 20.5 ( - 25.0} J,Lm x (7.5- ) 9 . 0 ( - 12.5) 
IJID and single smooth t h ick wal l ed s phe r ical oospore (29. 
7 - ) 42 . 2 ( - 49 . 4) IJ ID , ye l lowish b rown wi t h age . 

Type species . Halophytophthora ~ {Anastasious et 
Chu rchland) Ho et Jong, c omb. nov. 

"" Phytophthora vesicu l a Anastasiou et Church land . Ca n 
J. Bot . i.I= 251 . 1979 . 

Additional species. --

Halophytophthora ~ (Ger rettson-Cor nell et 
Simpson) Ho et Jong , comb. 

= Phytophtho r a ~ Gerrettson-Cor nell et Simpson. 
Mycot axon 1.2.: 453. 1984. 
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Halophytophthora bahamgnsis (Fell et Master) Ho et Jong, 
comb nov . 

• Phytophthora bahamensis Fell et Master . Can. J. Bot. 
2J.: 2908. 1975. 

Ualophytopbthora b a temane ns is (Gerrettson-corneU et 
Simpson) Ho et Jong, comb . 

• Ph ytophth ora batemanensis Gerrettson-Cornell et 
Simpson . Mycotaxon .12.: 453. 1984. 

!falophytophth ora e pistomium (Fell et Master) Ho et Jong , 
comb. nov. 

""' ph ytoohthora epistomium Fell et Master . can . J . Bot. 
2,1 : 2908. 1975 . 

Halophytophthora mycopa rasit i ca (Fell et Master) Ho et 
Jong, comb . nov. 

= Phytophthora mycoparasitica Fell et Master. Can. J , 
Bot • .2.1 : 2908. 1975. 

Halophytophthora opgrculata (Pegg. et Alcorn) Ho et Jong, 
comb . nov. 

,. Phytophthor a oper culata Pegg et Alcorn. Mycotaxo n 1.§:: 
99. 1982 . 

Hal ophytophtho r a polymorphica (Gerrettson-Cornell et 
Simpson) Ho et Jong, comb. nov. 

• Phytophthora polymorphica Gerrettson-Corne ll et 
Simpson . Hyco taxon ll: 4 53. 1984. 

Halophytophthora ~ var. ~ (Fell et Master) 110 
et J ong comb . nov . 

• Phytophthora ~ var . ~ Fell et Master. Can. 
J.Bot. 2,1: 2908. 1975. 

Halophytophthora ~ var. ~ (Fell et Mas t e r ) 
Ho et Jong, comb. nov . 

.,. Phytophthora ~ var. ~ Fell et Master . 
Can.J.Bot. ,ll: 2908. 1 975. 
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ABSTRACT 

Sixteen species arc rccogni7.Cd and charactcriz.cd, of which 9 arc new 
combinations (Scrossmayeria alba, S. afnicola. S. atriseda , S. bakeriana, 
S. conjluens. S. immarginata , S. introspecta , S. jamaicensis, S. sordida ~ 
and 5 arc new species (S. dickorfii, S. japonica. S. nigra , S. norabilis , S . 
ochrospora). A dichotomous key to the included species is provided, as 
well as a map of the world distribution of the rccognii"..Cd species of the 
genus. which has also been called Leprobelonium and has regularly been 
confused with Gorgoniceps . A Pseudospiropes anamorph (i n early 
publications referred to Helmintllosporium) is associated wil.h all but one 
species (S. nigra~ All species occur on woody substrates (including some 
larger bamboos and woody parts of fruits) as saprophytes. The tiny 
apothccia (usually less l.han I mm diam) are easily overlooked, and l.heir 
presence is often only detected by noting the anamorph fanning extensive, 
black patches on l.he substrate. The genus is characterized by a rare pheno­
menon in Ascomycetes: ascosporcs (and some apol.hccial tissues as well) 
that tum blue in iodine mounts. The ascus pore is non-reactive in iodine. 

KEYWORDS: Srrossmayeria. Leptobelonium, Gorgoniceps. Pselldospi­
ropes, flelmin rll ospor ium, Jnopcrculate Discomycetes. Leotiaceac, 
Dcmatiaccac 
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INTRODUCfiON 

The objective of this study is to monograph the genus Stross­
mayeria Schulzcr (1881), for which no monograph has previously been 
published, by delimiting the genus and dctennining how many species 
belong in it. The genus is most unusual in possessing ascospores that blue 
in iodine mounts, a feature that occurs in very few other Ascomycetes and 
perhaps no other Discomycetcs. Another feature of major interest is that it 
is the only Di scomycetc genus known to possess a dematiaceous 
anamorph belonging to Helmimhosporiwn sensu Jato. The anamorphs 
which connect to Strossmayeria are now more correctly referred to the 
genus Pseudospiropes Ellis (1971) (lturriaga, 1984). An earlier study was 
made of the type spec imens of species assigned to Strossmayeria 
(lturriaga, 1984a). Of the seven species that had previously been assigned 
to the genus, three were excluded (lturriaga, 1984). 

Strossmayeria belongs to the o rder He lot iales, family Leotiaceae 
(Discomycetes). Its members are saprophytes on wood , frequently 
decorticated wood, and are almost always found in association with their 
anamorphs. This constant association was noted long ago, as pointed out 
by Iturriaga & Korf (1984). Whether the discomycete and the hypho· 
mycete represented different morphs of a single species or one fungus 
parasitic on another was long a subject of speculation. Single-ascospore 
cultures of five collections referable to at least two species of Stross ­
mayeria consistently yielded cultures belonging to Pseudospiropes, 
proving these to be teleomorphs and anamorphs. respectively, of the same 
holomorphs (lturriaga & Korf. 1984). Production of apothecia of any 
species of the genu s in axenic culture has yet to be achieved, despite 
repeated attempts on a variety of natural and anificial substrata and of 
environmental conditions. 

For this monograph most of the available specimens of Stross­
rnayeria from different pan'S of the world were studied. Since most of the 
type specimens of species that have been assigned to the genus Stross­
mayeria are from temperate areas. special effon was devoted to collec­
ting in tropical and subtropical areas and to studying dried herbarium 
specimens from these areas. A major objective was to collect and/or obtain 
dried herbarium specimens collected in as many microecological niches 
and geographical environments as possible. 

MATERIALS AND METHODS 

This study was performed with dried herbarium specimens and with 
fresh specimens collected by other mycologists and by ourselves in 
tropical, sub-tropical, and temperate regions of Africa, Asia, Australasia, 
Europe, Nonh America, and South America. Type specimens of species 
assigned to the genus Scrossmayeria and to many other genera 
(Belonidium, Beloniwn, Gorgoniceps. Leptobelonium. etc.), which by the 
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description could possibly fall in this genus, were borrowed from many 
herbaria. Herbaria in the United States, Canada, and Europe were visited 
in order to search under different generic names for collections possibly 
assignable to Strossmayeria or Pseuflnspiropes. When possible, cultures 
were made from collected specimens. From some areas in which it was not 
possible to collect, specimens from herbaria in the area were borrowed. 

Field collections, consisting of substrate with attached apothecia, 
were placed in small paper bags or glassine envelopes. Many specimens 
were later cultured. When isolations were done in the field, the specimens 
were prepared for deposit in the herbarium by being transferred to glassine 
envelopes and placed in a gas-heated or electric-heated ponable field drier 
for approximately 10 hours. In other instances, specimens were returned to 
the laboratory, where the isolations were done, and specimens were then 
placed in a herbarium drier at 40 C for I day. 

For obtaining cultures of Strossmayeria , 50 mm diam plastic Petri 
dishes with 2% water agar containing chloramphenicol and srrepto­
mycin4 were used. A small block of agar was removed from the center 
of the dish and attached to the inside of the lid, near the edge, with a sterile 
scalpel. An apothecium was placed upright on this agar cube, where it 
would ad here, and the lid was replaced so that the hymen ium of the 
apothecium faced the agar. Every few hours the agar beneath the 
apothecium was examined for ascospore s. For these observations, the 
surface of the agar in the Petri dish, sealed with Parafilm, was scanned 
under a dissecting microscope at a low (x 25) magnification. If aseospores 
were present, the area was marked by scratching a circle on the ex tenor of 
the bottom of the dish, and the lid was rotated, so that newly discharged 
ascospores would not land among those previously discharged. This 
process was repeated until ascospores were discharged sufficiently at some 
distance from each other so they could easily be picked up individually. 

Ascospores were then transferred with a fine needle, while focussing 
on them at x 40 magnification. Each ascospore was placed in an individual 
Petri dish with Difco Bacto corn meal agar (CMA), and sealed with 
Parafilm. The fungus was permitted to grow under ambient light at room 
temperature. 

Dried specimens were prepared for microscopy as follows . They 
were first rehydrated by placing a drop of 95% ethyl alcohol, followed by 
one or two drops of distilled water, on the specimen. The ponion of the 
specimen selected consisted of a few representative apothecia, one to be 
sectioned and the others to be squashed , attached to their substrate. One 
apothecium with 1-2 mm2 of substrate was removed and placed carefully 
inside a small slit made in a cube of water agar, to serve as support. This 
cube was then placed carefully on the freezing stage of a sliding 
microtome, in a position such that the point of attachment of the 
apothecium would be the fi rst thing to be touched by the blade. The c ube 
was covered by 50% aqueous commercial mucilage, frozen, and 15 lJm 

4 20 g agar, 1000 ml water, 300 mg chloramphenicol, autoclaved ::n 15 lb pressure for 
20 min; when cooled to 40 C 7.5 mg streptomycin sulfate added. 
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vertical sections were made. Sections were removed from the blade with a 
small , wet brush and placed on a microscope slide, where they were left to 
air-dry. Medi an sections were chosen under the dissecting microscope, and 
after a drop of water was added, each of the sections was transferred with 
an insect pin to a slide to be mounted in soluble blue 706--lactic acid,s 
2% aqueous KOH followed by 1% aqueous ph loxine, or Mel zer 's 
reagent6 without KOH pretreatment. For each specimen, squash mounts 
and sect ions were mounted in each of the three reagents and in water for 
observation of structures, ti ssues, and reactions. 

Melzer' s reagent was used to observe the amyloid reaction of the 
ascospores and ectal excipulum. Thi s reaction is charac teri stic of the 
genus. It will be referred to as " J+'' throu ghout the text, and indicates that 
the tissue or structure turns blue when exposed to the Melzer 's reagent. 
This reagent was chosen after comparing the intensity of the I+ reaction in 
Lugol 's solu tion,? 11<1 ,8 and Melzer 's reagent, with tissues rehydrated 
in 2% KOH. 10% KOH, or water. Melzer's proved to be the reagent in 
which the amyloid reaction was seen most clearly. 

Con go red was used as a stai n for observing ascus walls. This 
techniq ue was devised by lmshaug9 (pers. comm. to R. P. Korf) for 
demonstrating double walls in lichens. 

KOH pretreatment tes ts were performed with 2% and 10% KOH, to 
see if rehydration of the tissue with either of these KOH concentrations 
caused variat ion in the presence or inten si ty of the J+ reaction of the 
tissues and structures, compared with rehydration with water. The vari at ion 
in the reaction with and without KOH pre treatment has been recorded by 
different authors (Kohn & Korf, 1975; Nannfeldt. 1976; Baral , 1987). This 
comparison was done with severa l collectio ns, but no differences 
associated with KOH concentration were observed. The same J+ reaction 
of the ascospores and ectal excipulum occurred with water and with 2% or 
10% KOH pretreatment. Therefore subsequent rehydration was done with 
water. Thi s had an additional advantage, because we had o bserved that 
when KOH rehydra tion was used , extreme swelling of the gel layer 
covering ascospores and conid ia occurred. 

Soluble Blue 706-lac tic ac id and KOH-phloxine were used to 
observe structures and tissues in sec tioned and squashed material. Both, 
due to thei r propenies as cytoplasmic stains, proved useful in ascen ain ing 
numbers of septa in the ascospores. 

Whenever possible 30 measurements were recorded for each kind of 
structure for each specimen examined. All s tructures were measured in a 

5 0.05 g Soluble blue 706 (Hopkins & Williams , "Rcvcctor") !Poirrier's Blue], 30 ml 
lactic acid. 
6 100 g chloraJ hydrate. 5 g Kl, 1.5 g Iodine, 100 ml water. 
12 g KJ. 1 g Iodine. 300 ml water. 
8 1 g KI. 1 g Iodine, 100 ml water. 
9 I g Congo red , 100 ml di st..illed water. Stain ror a rew minutes on slide, heat slightl y 
by passing s lide over name 10 limes, add one drop or 0 .1% aqueous HN03. add cover 
slip and observe under microscope. 
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straight line between apex and basal point, or between the two widest 
points. Curves made by the structures were not taken into account. The 
thickness of the gel layer was measured at the side of the ascospore or 
conid ium. not at the tip, where it is usually th icker. Only asci that 
contained mature ascosporcs were measured . Conidiophores were 
measured at their widest pan, and at their base. 

Structures were measured and drawn with a calibrated ocular 
micrometer in an Olympic standard research microscope equipped with a 
Wild drawing tube. Structures were measured in Melzer 's reagent or 
Soluble Blue 706-lactic acid. Photomicrographs were made with a camera 
mounted on a Zeiss WL microscope. Colors of structures are given for 
rehydrated material , unless otherwise specified. 

Terminology used follows Korf ( 1952. 1973). Abbreviations of 
herbarium names follow Index Herbariorum (Holmgren, et a!., !98 1 ). 
Specimen s in the personal herbarium of Professor Richard Korf are 
marked " R.P.K." Abbreviated literature citations follow Botanico­
Periodicwn-Huntiamun. 8 -P-H (Lawrence, et al. , 1968) and Taxonomic 
Uteramre (Stafleu & Cowan, 1976-1988). Throughout this monograph, 
the International Code of Botanical Nomenc/amre (Greuter, eta!., 1988) 
has been followed . 

TI1e sign (!!)indicates that holotype, neotype, or isotype material has 
been examined. The sign (!) indicates that syntype, paratype, or other 
authentic material has been examined. 

A question mark before a species name means ma1erial has not yet 
been examined, though placement of the name in the synonymy is 
probable. 

Species names placed inside square brackets have not been validly 
published. 

Specimens examined arc cited with the data exactly as they appear 
on the packet label, except that information that is enclosed in square 
brackets is either from the description or from the herbarium where the 
specimen is housed. Collections are separated in the li stings by 
semicolons. 

Other abbreviations used are HT for holotype, IT for isotype, (Yf for 
para type, and NT for neotype. 

MORPHOLOGY OF SfROSSMAYERJA 

Strossmayeria Schulzer is a genus of sub-sessi le to sessile 
inoperculate discomycetes. The genus is assigned to the order Hclotialcs, 
family Leotiaceae. hs species are saprophytes on decorticated wood, or 
rarely on large grasses and bamboos, or woody parts of fruit s. 

I.APOTHECIA 

The apothecia are usually turbinate (though in a few species the shape 
is discoid or discoid to turbinate), sub-stipi ta te to sessile, and connected to 
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Figure I. Scanning eleclron micrographs or conidia and apothecia or 
Slrossmayeria inlrospecla, CUP 59716. a, Conidia of Pseudospiropes ana· 
morph or S. introspecta, borne on conidiophore (Jefl). scale bar = 5 J.lm. b, 

~ro~S~~ ;ii~ro~~~~~~~e~~R~~ fr~c~~g~~~ ~~~~r· scale bar= so Jim. 
the substrate by a small point of attachment. They range usually from 0.2 
to nearly I mm in diameter, but in S. azriseda the apothecia reach more 
than 1 mm in diameter (Fig. 1 b). The apothecia can be soli tary, gregarious, 
and very frequent ly confluent. When con fluent, the apothecia lose their 
individuality, and two or many merge together Fig. 2b). They are usually 
pale colored externally, lighter toward the apex and darker toward the base 
of the receptacle. The upper pan of the receptacle is usually concolorous 
wi th the disc, or the disc may be sl ightly paler. The disc can be white, 
cream colored, yellow, beige, or grayish to pearl-colored. S. ochrospora 
has light brown apothecia. Two species, S. arriseda and S. japonica, have 
completely dark brown apothecia, and S. nigra has black apothecia. The 
disc of all species is smooth to slightly granulose or pruinose, but this 
character varies according to environmen tal conditions and the state of the 
specimen, and is not due to varia tion among species. 

A ring left on the base of the apotheci a when removed from substrate 
resembles the ring observed in the genus Calycellina Hoh nel. 

2. ECfAL EXClPULUM 

The ectal excipulum is composed of textura oblita in most cases ( in S. 
nigra it is textura oblita to porrecta), formed by rectangularly shaped 
elongated cells, with a thin gel layer between them (Fig. 3a-c). This gel 
layer has a "glassy" appearance when seen under the microscope. A 
similar gel layer surrounds nearly all structures of this fungus. In a 
longitudinal section, it is frequently difficult to see the difference between 

Figure 2. Apothecia: a, Strossmayeria alba, HT: b, f, S. imrospecta, CUP 
59713; c, S. notabilis, HT; d, S. bakeriana, S. oswyae HT; e, S. basilricha, G. 
pilatii HT. 
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the inner ectal excipulum and the paraphyses in the hymcnium, since they 
are very similar. The external ectal excipulum has the same colors as the 
apothecium, the upper part usually being white, cream, or beige, and the 
basal part being concolorous with the upper part or turning brown toward 
the base, one third of the way down the apothccium or just ncar the point 
of attachment. The inner ectal excipulum is hyaline. The ectal excipulum 
is 1+, bl ueing throughout usually but in a few cases not blueing 
homogeneously. The intensity of the blue reaction varies but is not a 
charac ter for distinguishi ng species. The surface of the apothecium is 
smooth, and this is well seen in section (Fig. 2), since the cells of the ectal 
excipulum are arranged in a palisade, with the axis of the cells parallel to 
the outer surface of the apothecium. The cxcipulum at the base of the 
apotheciurn is composed of round to irregular dematiaceous cells. The 
medullary excipul um is indisti nguishable, and the small amoun t of tissue 
that can somet imes be seen is usually referred to as a subhymenium of 
textura intricata, also hyaline. 

3. PARAPHYSES 

Paraphyses are long and slender, simple or divided. septate or not, with 
swollen tips. hyaline, and the same height as the asci or a little longer. At 
times they may produce phial ides bearing phialospores. 

4.ASCI 

Asci are usually clavate, or saccate in the case of seveml species (Fig. 
3d-f, 8- 11 , 13. 15- 19, 22-24). They are hyaline but have dextrinoid con­
tents when young. The dcxtrinoid reaction is seen in Melzer's reagent. 
When the asci are immature, the dcxtrinoid reaction is light, and asci 
appear light brown. This color becomes darker when spores are fanning 
and are you ng (with a few septa). When asci and ascospores are mature 
(the spores fully septate), the brown color is seen in some cases, but when 
the ascus lumen is completely occupied with the ascospores, this reaction 
disappears, or at least is hidden because of the strong blueing of the 
ascospores that fill the ascus. The dextrinoid react ion is not evident in 
mature asci that have discharged their ascospores. Asci arise from croziers 
or repeating croziers, which in most cases can be seen wi th no difficulty, 
and are unitunicate though they have a th ick, very evident wall. Because of 
this thick wall, and because Strossmayeria connects with Pseudospiro­
pes, which has thick-walled dematiaceous conidia. we suspected tha t the 
ascus might be bitunicate. A technique devised by Prof. Henry 1mshaug 
(obtai ned by pers. comm. to Dr. Richard P. Korf) usi ng Congo red as a 
stain for demonstrating double wall s in lichens was used. \Ve saw no 
bitunicate asci, and concluded thai Strossmnyeria has uni tunicate asci. 
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Figure 3. Ectal excipulum, asci, and conidiophores: a-c, ectal excipulum. a, 
Srrossmayeria bakeriana, S. osroyae HT; b, c, S. notabilis, b, CUP-VE 4336; 
c, lA 380550 (Manin 6067). d-f, asci. d, S. atriseda, HT; e, S. confluens, 
R.P.K. 201 7 [ex liT]; ~ S. notabilis, l·rf. g, h, conidiophores. g, S. atriseda, 
l-IT; h, S. introspecta, CUP 59716. Scale bar= 20 J.lm for a, b, c, g, =50 J.lffi for 
d, e, r, h. 

5. ASCOSPORES 

Ascospores are usually cylindrical-clavate, with the broad end toward 
the apex of the ascus (Fig. 4). In S. atriseda, the ascospores are sub­
fusoid. Ascospores are hyaline, but in S. ochrospora, in which the lateral 
and sepml walls are pale brown, the ascospore is pale ochraceous brown. 
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Figure 4. Ascospores or different species: a. Strossmayen·a alba,HT; b, S. 
alnicola, HT: c, S. atriseda, HT. d, S. bakeriona, S. longispora. HT; e, S. 
amjluens, R.P.K. 2017 [ex HT); f,S. introspecta, CUP 59716; g, S. sordida, 
lectotype; h, i, S. jamaicensis, R.P.K. 3019 (ex HTJ, h, note enlarged 
rcfractocclls, i, asci containing ascosporcs; j, S. notabilis, note disintegrating 

~~~·h~~ ~~e 'li'f':§c".J~ b~~c~s1 8':~i~~~~~lf~~5I~80550 (Manin 6067). 

Ascospores can be biseriate, but are most frequently multiseriate, arranged 
in a helix in the ascus. When mature, the ascospores arc usually three­
septate in S. introspecta, four-septate in S. immarginata and four- to 
five-septate in S. atriseda, three- to seven-septate in S. dickorfii , and 
mostly ?-septate in the remainder of the species. The cells in the ascospore 
are usually uniform, but in some of the tropical species cenain ce lls have 
refractive contents different from the other cells of the same ascospore. 
These cells do not turn blue in Poirrier's Blue. The refraction is also 
evident in 2% KOH, and, less so, in Melzer's reagent. These cells are here 
termed "rcfracrocells ... They are present inS. conjluens, S. jamaicensis, 
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Figure 5 . Germinating ascospore and conidia: a, Strossmayeria basitn'cha, 
germinating ascospore, CUP 61824; b·d, S. bakeriana, CUP 59717, germi­
nating conidia. ~ c, one day after discharge on agar (arrow shows internal 
germination hypha); d, three days after discharge on agar. Scale bar= 20 11J11 for 
a,b,c, :: 501J1Tl ror d 

and S. sordida. In S. jamaicensis the refractocell is enlarged. Some 
tropical species such as S. conjlu.ens also have cells that disintegrate. 
These cells, termed in this paper "disintegrating cells." are located in the 
ascospore and leave an empty space where the ascospore bends and later 
breaks, leaving short (2·, 3-, or 4-celled) ascospore segments (fig. 4g, j). 

Ascospores in all species are surrounded by a gel layer. TI1is layer in 
temperate species is usually smooth and always less than 1.5 ~m thick. For 
rropical species the gel layer is thicker, usually verrucose, as in S. 
confluens, but smooth in S. sordida. 

The amyloid (J+) reaction of the ascospores is characteristic of this 
genus and occurs in all the species. The blue reaction of the ascospores is 
generally lighter than that of the ectal excipulum. The length of time this 
reaction lasts is not clear. In some cases it shows immed iately after the 
drop of Melzer's reagent is added, and then it disappears. Sometimes after 
disappearing, if more Melzer's reagent is added, the reaction is seen again. 
In other cases. the reac1ion is seen for hours and may or may not be 
recoverable by adding more reagent. Similar variability occurs in duration 
of the J+ reaction of the ectal excipulum, though the way ectal excipulum 
and ascospores reacr ro the reagent is not always the same. 

Germination of ascospores both inside the ascus and after discharge is 
quite frequent. This germination occurs by fommtion of a genn tube in all 
cases observed in European material. In North American species, in many 
instances ascospore germ in ate forming an apical phialide and phialo· 
spores, but occasionally basal and lateral phialides may also form (Fig. 
5a). Germination by formation of germ tubes was also observed in orth 
American species, but has rarely been observed in tropical material. 
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6.ANAMORPH 

The anamorph of species of Strossm ay eria is always a 
Pseudospiropes (hurriaga & Korf, 1984). These morphs may or may not 
occur together in nature. The apothecia seem to occur at panicular times of 
the year, and when they are found, the anamorph is almost always present. 
T he condition of the anamorph varies, however. Very frequently 
conidiophores but no conidia are present, indicating that the time of 
conidial production was prior to the time of collect ion. Frequently the 
anamorph is found by itself with no apothccia. 

Pseudospiropes is a dematiaceous, wood-inhabiting hyphomycete. 
The conidiophores (Fig. 3, g- h) are macronematous, mononematous. 
arising from a mass of rounded or elongated brown cells, simple, slightly 
flexuous or flexuous, thick-walled, and septate. A ll cells are dark brown 
except the conidiogenous cells, which are lighter and located toward and at 
the apex of the conidiophore. The conidiophore bears conspicuous 
cicatrized scars, that protrude grossly in P. nodosus, but are smaller and 
less protruding in P. simplex and other species. These scars turn darker 
and thicker as the conidiophore becomes older, due to more wall 
deposition. The conidiogenous cell is polyblastic. integrated, usually 
tem1inal, sympodial or percurrent, and also bears scars that are lighter than 
the conidiophore. The base of the conidiophore is swollen. The conidio­
phore is also surrounded by a gel layer that stains blue in Soluble Blue 
706-lactic acid. Neither this gel nor any of the gel layers seen surrou nding 
S1rossmayeria ascospores or conidia of Pseudospiropes stain in Mel­
zer's reagent. Conidia are usually fusiform, tru nca te at the base and 
tapering toward the apex, though they may be fusifonn wi th one flat side 
in the anamorph of S. dickorfii and S. jamaicensis, and obclavate in S. 
notabilis. In some cases the basal cell of the conidium is a ped icel-like 
cell, as in S. introspecra (lturri aga and Israel, 1985). There are 
characteristic dark cells in the conidia of some species. These may be 
basal, basal and apical, below the basal and/or apical cell , or cenrral. In 
addition to or instead of dark cells, dark septa occur quite frequently in the 
conidia, usual ly as the basal and apical septa, or close to them. In one 
species, S.josserandii, a characteristic darker thickening around the septal 
pore in the conidia is found invariably, and this structure is referred to here 
as a " torus" (Fig. 6g, 2 1a-b). The conidial wall surface is always pitted 
(Fig. l a) and markings on the surface show clearly in transmission 
electron microscopy (TEM) and scanning electron microscopy (SE M) 
photographs (lturriaga & Israel. 1985). The wall of the conidium is up to 
2 ~m thick and multilayered. More than 8 wall layers were shown by them 
in TEM micrographs of one species of Pseudosp iropes. Under the light 
microscope, the cell lumen is clearly seen, and it is very small compared to 
the conidial dimensions. Most of the conidium is occupied by the wal l. 
Like the ascospores, conidia also are surrounded by a gel layer. Under 
some conditions this layer fonns an apical th ickening that is referred here 
to as a " bleb." Thi s is best seen under SEM. 
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Figure 6. Conidia of different species: a, Strossmayeria alnico/a, HT: b, S . 
atriseda, HT; c, S. bakeriana, le ft spore S. longispora, Hf. right spore S. 
ostoyae, HT; d, S. basitricha, left spore HT. central spore Kcw, Twycross 
302. ri ght spore G. pilatii. HT: e, S. introspecta, left spore R. P. K. 1709. right 
spore CUP 597 16: f, S. jamaicensis, HT; g, S. josserandii, HT: h, S. sordida, 
~sm~~orllf.i~~(,s. notabilis, left and bottom spore HT. three spores on right 

Septa in the conidia are eusepta or pseudosepta, and because the 
difference is very difficult to see, they will all be called septa here. The 
septal number varies among species and is thus a useful taxonomic 
characler (Fig. 6). For example, the conidia of S. japonica have 3-6 septa, 
those of S. jamaicensis 5, those of S. alnico/a 5-7 , and those of other 
species 7-11. 

Germination of conidia (Fig. Sb·d) begi ns frequently fro m the apical 
cell , as an enlargement of the " bleb", when this is present, or of the apical 
pon ion of the cell . Other cell s of the conidium are also frequently seen 
germinat ing by a phenomeno n called here "internal germi nation." This 
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consists of the growth of a genn tube inside the conidium, arising from 
one of the cells and growing toward the apex or base alongside the lumen 
of the adjacent cell or cells until it reaches a break in the conidial wal l. It is 
frequently seen still inside the spore (Fig. 5c, arrow). The conidiophore 
has also been seen producing hyphae from one of the extremes of the 
conidiophore. 

This monograph makes no attempt to delimit the form species that are 
the anamorphs of Strossmayeria spec ies. The type species of Pseudo· 
spiropes, P. nodosus (Wallr.) Ellis, has as its teleomorph S. atriseda 
(Saul.) lturriaga, characterized by grossly protruding scars on the 
conidiophore, and wide basal scars on the conidium. This is the fi rst repon 
of the teleomorph of that species. A similar species of Pseudospiropes 
occurs as the anamorph of S. dickorfii Iturriaga. We have termed such 
species as having a "P. nodosus type .. of conidiophore. Species with 
con idiophores with less protrudi ng scars and usua11y narrower basal scars 
on conidia are referable to the P. simplex (Kunze) Ellis complex, a group 
unresolved taxonomically as yet. We have referred to such species as 
having a "P. simplex type" of conidiophore. A major authority on the 
species in thi s genus, Dr. S. J. Hughes, has identified as P. simplex 
material in which we have found teleomorph specimens referable in some 
cases to S. bakeriana and in other cases to S. basitrichn. We list a full 
synonymy of P. simplex only under S. basitricha. referring under S. 
bakeriana to that synonymy. The only other species of Pseudnspiropes 
that we feel confident of identifying at this point is the anamorph of S. 
josserandii (Grelet) Bertault, which is characterized by the torus at the 
conidial septa mentioned above, P. josserandii (Bertaul t) lturriaga. One 
species of Pseudospiropes, P. longipilus (Corda) Hoi.-Jech. , is said to be 
the anamorph of a pyrenomycete, Moriola descensa Norrnan (Eriksson, 
1981) [; Melanomma sulxlispersum (Karst.) Nerl . & Yogi. (Ell is, 1976)]; 
we seriously doubt any close relationship of this Pseudospiropes to the 
species we have studied, and believe that Pseudospiropes needs redefini­
tion to exclude such species. Many other species of Pseudospiropes have 
been described in recent li terature, and a monographic study of this genus 
is clearly necessary to delimit species. The generic name should surely be 
held for those species which produce a Strossmayeria tclcornorph. 

TAXONOMY OF SfROSSMAYERIA 

I. GENER IC DI AGNOS IS OF STROSSMAYERIA (Sta tus 
Teleomorphosis) 

SfROSSMAYERlA Schulzcr von Miiggenbu rg. Oesterr. Bot. Z. 31: 313. 
188 1, emend . lturriaga, Mycotaxon 20: 172-173. 1984. 
Holotypc: Peziza heterosperma Schulzer, Ocsterr. Bot. Z. 28: 320. 
1878, (= Srrossmayeria rackii Schu1zer, Oesterr. Bot. Z. 31: 313. 
188 1, a superfluous name based on the same type specimen). 
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= Leptobelonium Ht>hn ., Sitzungsber. Kaiser/ . Akad. Wiss. Wien, Math.­
Nalltrwiss. K/., Abl. I, 132: 11 2. 1923. 
Holotype: Peziza 'helmirulzicola Bloxam in HOhn.' (= Be/onidiwn 
basitrichum Sacc.) . 
Apothecia superficial , sessi le or with a shan point of attachment, 

generally smaller, bm up 10 slightly more than I mm in diameter, turbinate 
or discoid , exuding a yellow substance in 2- 10% aqueous KOH. Recep­
tacle surface smooth, while, whitish, yellow, light brown, grayish, brown , 
or bl ack, darker toward the base. Disc concolorous with, or paler than 
upper receptacle, disc smooth, pruinose or slighlly granulose. Hymenium 
hyaline. Ectal excipulum of lexlUra oblila with glassy walls, composed of 
lhin parallel hyphae 1.5-3.0 11m wide, axes of cells parallel 10 outer 
surface. cells concolorous with receptacle in its outennost layers, and 
hyaline in its inner layers. usually all J+ (amyloid blue reaction to 
Melzer's reagent) with or without pretreatment in 2-10% aqueous KOH. 
Base of the excipulum composed of rounded to irregular or elongated 
dematiaceous cells. Medullary excipulum and subhymenium almost 
indistinguishable from ectal cxcipulum. Paraphyses long and slender, wi th 
swollen tips, hyaline, simple or divided, with or without septa. Asci 8-
spored. occasionally 6-spored, clavate or saccate, hyaline when mature, 
bul frequently with brownish 10 brown dextrinoid contents when young, 
thick-walled. unitunicate, arising from croziers. A scospores cylindrical­
clavate or subfusoid , from 3- to 7-septate, rarely more than that, cells 
unifom1 or enlarged. with or without refractocell s and/or disintegrating 
cells, biseriate to usually multiseriate, J+, generally hyaline, rarely yellow­
brown , surrounded by a gel layer which may be thin or thick, smooth or 
verrucose. Saprophytes on wood. woody ponions of fruits, or rarely large 
grasses or bamboos. Anamorph general ly present and always refemblc 10 
the genus Pseudospiropes Ellis. 

Etymology: Named for Bishop Slrossmaycr. 

2. GENER IC DIAGNOSIS OF PSEUDOSP!ROPES (Status 
Anamorphosis) 

PSEUDOSP!ROPES Ellis, Dematiaceous Hyphomycetes, p. 258. 1971 . 
Holotype: fle/mintlzosporium nodosum Wallr. 

Conidiophore macronematous, mononematous. arising from a mass of 
rounded or elongated brown cells. si mple, slightly flexuous or flexuous, 
thick-walled, septate. brown. lighter toward the apex. Conidiophore base 
slighlly swollen 10 swollen . Conidiogenous cells polyblastic, integrated, 
terminal or intercalary, sympodial , cylindrical, fl exuous, bearing pro­
truding, cicatrized scars, lighter than the rest of the con idiophore. Conidia 
soli tary, dry, acropleurogenous, sirnple, fusiform, fu siform with one flat 
side, or obclavate, truncate at the base, tapering toward the apex, demati­
aceous, 3- 11 -seplale or pseudoseplale. 
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Etymology: From the Greek, psew:Jo-, false, plus the generic name 
Spiropes Cifferi. 

3. KEY TO THE SPECIES OF SfROSSMAYERIA 

1. Apothecial receptacle pure white, cream-colored, yellowish, pale 
brown or light gray when rehydrated . ... .. .. ... ... . ...... . ... 2 

1'. Apothccial receptacle brown to black when rehydrated .. .. . .. . .. 14 

2. Apothecia discoid at maturity; ascospores (32-) 35-55 x 3.5-5. 1 
(-6.6) 11m, 6-7-septate, with smooth gel sheath 1.0-1.511m wide; 
conidia with a "torus" around each septal pore, basal cell dark 
and apical beak usually present . . ..... 12. S. josserandii 

2'. Apothccia turbinate when mature; con idia wi thout those 
characters . . . . . . . . . . . . . . . . . . . 3 

3. Asci predominantly clavate. 4 
3'. Asci predominantly saccate . . . ... . . 12 

4. Septa and cell walls of mature ascospores yellow-brown. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IS. S. ochrospora 

4'. Septa and cell walls of ascospores remaining hyaline . . . . . . . . 5 
5. A scospore gel sheath thick or thin , usually smooth; if verrucose, less 

than 1.5 11m thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
5'. Ascospore gel sheath always verrucose and over 1.511m thick ... . II 

6. Ascospores with a smooth gel, with refractocells when mature. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. S. sordida 

6'. A scospores wi th a thin, smooth or verrucose gel and withom 
refractocells ................................. . ....... 7 

7. Ascospores predominantly 3-4-septate . .. .. ... . . . ... .. . ... . . . . 8 
7'. Ascospores predominant ly 5-7-septate. .. .. ... ... .. . .. . . . . 9 

8. Ascospores mostly 3-septate, with a thin, smooth to verrucose gel 
sheath; asci 99-135 x ll - 15 11m; conidia 29-4 1 x 7.0- 12 11m, 
basal scar 2.2 (-2.9) 11m wide . . . . 9. S. introspecta 

8'. A scospores mostly 4-septate, with a thin, verrucose gel sheath; 
asci 88- 107 x 9.0-1311m; conidia 23-37 x 7.0-10 11m, basal scar 
1.0-2.2 11m wide. . . . . . . . . . . . . . . . . . . . . . 8. S. immnrginata 

9. Ascospores (30-) 37-49 (-64) 11m long..... 4. S. bakeriana 

9'. Ascospores 26-43 (-48) 11"' long .... . ..... . . .. . .. . .. .. .. . .. 10 

10. Asci 82-11 4 x 11-19 11m; conidial width ( 10-) 11 -15 (-17) 11m; 
conidia 6-7 (-8)-septate . . . . . . . . . . . . . . . . . . . . . . . . I. S. alba 

10". Asci (82-) 101-137 (-140) x (9.3-) 11-16 (- 19) 11m; conidial 
width 7.0-15 11m; conidia 5-11 -septate . . . . 5. S. basirric/111 
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II. Ascospores cylindrical~clavate, with refractocells present or not, but 
when present not enlarged, di si ntegrating cells present or not; 
ascospores 2.9-4.4 ( -5.8) 11m wide . . 6. S. conjluens 

II'. Ascospores cylindrical, with enlarged refractocells present, disinte­
grating cells absent; ascospores 4.4-8.0 (-9.3) ~-tm wide . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. S.jamaicensis 
12. Ascospores long, (31-) 49-64 (-77) ~-tm, frequently with disinte­

grating cells. . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. S. norabilis 
12'. Ascospores usually under 47 11m long ................ .... 13 

13. Asci (84-) 112- 142 (-153) 11m long; ascospores (29-) 34-40 (-60) x 
(3.7-)4.4-5.1 (-7.3) ~-tm. 3-7-septate; conidia fustform with one flat 
side, with hyaline apical cell; conidial basal scar broad, (3.7-) 4.4-6.0 
(-6.6) 11m wide; conidiophore with grossly protruding scars of the 
Pseudospiropes nodost« type. 7. S. dickorfii 

13'. Asci 86- 108 11m long; ascospores (31-) 37-47 (-50) x 3.7 (-4.4) ~-tm . 
6-7-septate; conid ia fusiform, all cells brown; conid ial basal scar 
narrow, (1.5-) 2.2-2.9 (-3.7) 11m wide; conidiophore with scars that do 
not protrude grossly . . . . . . . . . . . . . . . . . . . . . . 2. S. alnico/a 

14. Apothecia discoid with an involute striate margin, receptacle 
black to dark brown; ectal excipulum of textura porrecta, asco­
spores (26-) 29-36 x 3.7 (-4.4) ~-tm, regularly 7-septate. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. S. nigra 

14'. Apothccia turbi nate, with a stra ight and smooth margin, 
receptacle brown; ectal excipulum oftexturn oblita ......... 15 

15. Ascospores subfusoid to slightly clavate, (26-) 29-37 x (3.7-) 4.4-7.3 
~-tm . usually 4-5-septate; conidiophore tortuou s with grossly 
protruding scars of the P. nodosus type; conidia fusiform. 

. . . . . . . . . . . . . 3. S. atriseda 

15'. Ascospores cyl indrical-clavate, (34-) 37-45 x 3.7-4.4 ~-tm , 7-septate; 
conidiophore st raight , with on ly slightly protruding scars of the P . 
simplex type; conidia obclavate to fusiform.. ..... 11. S.japonica 

4. DISTRIBUTION OF KNOWN SPECIES OF STROSSMA YERlA 

Not much can be said abou t the di st ribution of species of 
Strossmayeria because they have seldom been collected due to their 
exceptionally small size and the lack of interest by pathologists in their 
being potential pathogen s. They are thus typically overlooked by the 
general collector. A few workers have collected the rather obvious 
hyphomycetous anamorph, often without being aware that they had also 
collected the teleomorph. A map is provided (Fig. 7) of the known 
distributions, which clearly reflects the lack of collections from very large 
areas of the world. When such areas have been explored by mycologists 
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intent on finding such minute fungi , the distribution picture will doubtless 
be greatly different. 

5. DESCRLPTION OF ACCEPTED SPECIES OF STROSSMAYERIA 

I. Strossmayeria alba (Crouan & Crouan) Iturriaga & Korf, comb. nov. 
(Fig. 2a, 4a, 8). = Lecanidion albwn Cr. & Cr., Floru/e du Finisrtre, p. 45. 1867. (! !) = Belonidiwn album (Cr. & Cr.) Sacc .. Sy/1. Fung . 8: 498. 1889. 

Anamorph: Pseudospiropes sp. 

Apothecium turbinate, sessile with a small point of auachmem to the 
substrate, 0.2-1 .0 mm in diameter, solitary or gregarious, but never 
confluent , the entire receptacle white or grayish-white. disc concoloro us 
with receptacle. Ectal excipulum of textura oblita, 56 ~m thick in median 
section, J+, cells pale in the outer ectal excipulum, and hyaline in the inner 
ectal excipulum, 2.9-3.7 ~wide. Subhymenium of textura intricata. Asci 
8-spored, clavate, 82-114 x 11.2-18.7 ~m. Ascospores cylindrical-clavate, 
hyaline. 1+. with uniform cells, biseriate to lriseriate, 29-43 x (2.9-) 3.7-
6.6 ~m. (1 -) 5-7-septate, gel sheath usually smooth, only sl ightly verru­
cose in the holotype, 1.0-1.5 ~m thick. Paraphyses long and fi li fomt , 
simple, septate, with a clavate swelling at the apex, (0.7-) 1.5 (-2.2) ~m at 
the middle, (1.5-) 2.2-2.9 (-3.7) ~m at the apex. Conidiophore brown, 
lighter toward the apex, septate, flexuous, with evident protruding scars, 
(5.1 -) 5.9-8.8 ~m wide at the middle, base swollen to 7.3- 15 ~m wide, 
wall 0.7-1.5 (-2.2) ~m thick. Conidia fu siform, brown, 30-39 x (10-) Il ­
lS (-17) ~<m, basal scar width (1.5-) 2.2-4.4 ~m, septa 6-7 (-8), usually 
with the first two septa of each end darker than the rest. 

Holotype: Parel/aria alba Crouan mscr (Lecanidion) . Sur un Hel­
minlhosporiwn sur un tronc du noisetier, couleur blanche a l'ttat vivant, 
le 25 Nvbre 1861, CO. 

Type locality: Province of Finistere, France. 
Habitat : On decorticated wood of Corylus and on rotting, decorti-

cated and/or fallen logs of unknown hosts. 
Distribution: Canada, Fmnce, U.S.A. 
Exsiccatae specimens examined: None 
Other specimens exami ned: CANADA: Tarzwell , Ontario (near 

Kirkland Lake) on fallen log, boreal forest beaver swamp, 6 Sept. 1979, 
George P. White 563, DAOM 17308Sa (as Pseudospiropes simplex); 
same data, 6 Sept. 1979, G. P. White 554, DAOM 173089 (asP. simplex} 

UNITED STATES: Swai n County: along Indian Creek, Great Smoky 
Mountains National Park. on decorticated log, August 14, 1968, C.T. 
Rogerson, NY, Fungi of North Carolina (asS. basitricha ). 

Illustrations: Fig. 2a, 4a, 8 in this paper. 
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Etymology: The epi thet alba comes from Lati n, white. 
Notes: Our observations of the holotype agree totally with the short 

description of it (Lecanidion album ) by Crouan & Crouan ( 1867), except 
for the 6-septate ascospores they describe. We saw just one 6-septate spore 
on this HT, the ascospores being mostly 5 or 7-septate. Though there were 
no drawings accompanyi ng the description, there is a drawing with the 
specimen of part of an ascus with ascospores, in which Crouan & Crouan 
drew two 6-septate and two 7-septate ascospores (Fig. 8e). 

No details are given on the label of the type specimen , or in the 
publication, of the collect ing locality. Because the spec imens at CO may 
not be loaned, a visit was made by R. P. Korf in 1983 to Concameau, 
Province of Finistere, France, to locate the holotype of L. album , but 
unfortunately he was unable to find the specimen amongst the uncata­
logued and generally unarranged collection. Because of thi s, the senior 
author reported the holotype of L. album as lost (lturriaga, 1984). In 1987 
a second trip was made to Concameau by F. Candoussau. R. P. Korf, T. 
lturriaga, and W.-y. Zhuang to try to locate the specimen, and this time we 
were successful (Korf, et al. , 1988). We discovered tha t in 1979 it had 
been located and annotated as S. basitricha by Steven E. Carpenter, but 
we do not agree with his taxonomic placement of th is specimen, and 
accept both species as distinct. The Crouan brothers often collected around 
Brest, and there were (and still are) some small forests of hazelnut in the 
places where they often collected (information obtained from M. Yves Le 
Gal, subdirector of the Marine Biological Station at Concarneau). Four 
mycologists, F. Candoussau. R. P. Korf, T. lturriaga, and W.-y. Zhuang, 
tried collecting duplicate material in September 1987 and were unsuc­
cessful. They may have been to the wrong places, or they may have been 
too early in the season since the type was collected in November (Korf, et 
al. , 1988). The original publication of the Crouans mentions "Aut. r. ," 
meaning that the fungus was collected in the autumn, and is rare. 

Morphologically, S. alba can be separated from its closes t relative, S. 
basitricha , by the pure white apothecia, shoner and broader asci, broader 
ascosporcs, broader conid ia, wider basal scar of the conidium, and fewer 
conidial septa. Saccardo ( 1889) correct ly accepted them as different 
species. 

2. Strossmayeria alnico/a (Vel.) lturriaga, comb. nov. (Fig. 4b, 6a, 9). 
= Be/onium alnico/a Velenovsky, Monogr. Discomyc. Bo!tem. 1: 

180. 1934. (! !) 

Anamorph: Pseudospiropes sp. 

Apothecia 0.2 mm in diameter, solitary or gregarious, turbinate, arising 
from a mass of brown irregular cells that fom1 the point of attachment 
from which the conidiophores also arise, upper receptacle cream colored, 
dark brown toward the base, disc concolorous with upper receptacle. Ectal 
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h 
Figure 8. Strossmayeria alba. a, asci with ascospores; b, c, d, ascosp:Jres: e, asci 
with ascospores and paraphyses. inked copy from Crouan's drawing with HT, 

~aEJJ~c:!t"c~~¥.o~n~!~~Pth~ ~~~i.a . a, h, DAOM 173085a; b, r, DAOM 
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excipulum oftextura oblita, 19-21 ).lm wide in median section, J+, fanned 
mostly by long rectangular cell s, basal cells round and brown, elongated 
and rectangular in the middle, near the margin hyaline and longer, the 
apical terminal cells wi th a rounded apex, cells (6.6-) 10-1 8 x (1.5-) 2.2-
2.9 (-3.7) ~m. Medullary cxcipulum and subhymenium not distinguish­
able. Asci 8-sporcd, saccate when malllre, or at least without an elongated 
stipe and tapering down to a rounded base, with a shon Stipe when young. 
86-108 x (13-) 15-1 7 (- 19) ~m. Ascospores cylindrical-clavate, hyaline, 
giving a faint 1+ reaction, with uniform cell s, multiseriate, (3 1-) 37-47 
(-50) x 3.7 (-4.4) ~m. (6-) ?-septate, gel sheath smooth and (0.7-) 1.5 ~m 
thick. Paraphyses long and fi hform, simple or divided, wtth a clavate 
apical swelling, (1.5-) 2.2 ~m at the middle, 2.9-3.7 (-4.4) ~m at the apex. 
Con idiophore brown , flexuous, with scars that do not protrude greatly, 
lighter toward the apex, 6.6-9.5 (- 12) ~m wide at the middle, base swollen, 
wall 0.7- 1.5 (-2.2) ~m wide. Conidia fusiform, brown, (28-) 30-37 (-40) x 
(8.8-) 11 -12 ~m. basal scar width (1.5-) 2.2-2.9 (-3.7) ~m. 5-8-septate. 

Holotype: Flora Bohemica, No. 15101 4, = Be/onium alnico/a Vel. 
M.D. 180. 1934, [ Gorgoniceps alnico/a Vel. in herb. et li t.). Mnichovice, 
Aim«, Vlll 1926, J. Velenovsk)", PRM. [Data from description: In rrunco 
udo putrido alnea prope Mnichovicc 1926, 8. lnc lin at ad genus 
Gorgoniceps, con f. c. gr. Gorg. sambuci.] 

Type locality: Mnichovice, Czechoslovakia. 
Habitat: On rotted trunk of A/mu. 
Distribution: Only known collection is the HT from Czechoslovakia. 
Exsiccatae specimens examined: None. 
Other specimens examined: None. 
llluslra lions : Vclcnovsky, J., Monogr. Discomyc. Bohem. 2: Pl. 4, 

Fig. 4, 1934; Fig. 4b, 6a, 9 in th is paper. 
Etymology: The epithet alnico/a is from Lati n, meaning in habiting 

Alnus. 
Noles: Our measurements of ascus and ascospore length are smaller 

than the ones given by Vclenovsk9 (1934). 
One distinctive feature of this species is its saccate asci. It can be 

distinguished from S. alba in that the ascospores are longer and thinner 
and the conidia are narrower, from S. basitricha in that ascospores are 
longer and in that the ascus shape is different and wider, and fro m S. 
bakeriana in ascus shape, width, and the wider conidial basal scar. 

3. Strossmayeria atrisetla (Saut. ) ltu rriaga, comb. nov. (Fig. 3d, 3g, 4c, 
6b, 10). = Peziza atriseda Saut., Flora 28: 133. 1845. (! !) = Tapesia atriseda (Saut.) Paetsch and Schiedermayr. Syst. Aufz. 
Krypt. p. 158. 1872. 

Anamorph: Pseudospiropes nodost.s (Wallr.) Ellis, Dematiaceous 
Hyplwmycetes p.258. 1971. 



(i 
l 
i 

405 

c 
Figure 9. Strossmayeria alnicola (Hl). a, asci . one with ascospores; b, 
paraphyses: c, ascosporcs: d, conidia. All x \000. 
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Apothecia turbinate, sessile, 0.5 to s lightly more than 1 mm in 
diameter, solitary to gregarious, but growing individually, the entire 
receptacle brown and glossy, d.isc concolorous with receptacle, base of the 
apothecia composed of brown irregular cells, from which also arise 
conidiophores of Pseudospiropes. Ectal excipulum of textura oblita with 
very glassy walls, 12- 16 !lm wide in median section, J+ wi th a strong blue 
reaction, cells rectangular and elongate, 8.0-14 (-18) x ( 1.5-) 2.2-2.9 f!m . 
apical cells with rounded apices. Medullary excipulum and subhymemum 
not evident. Asci 8-spored, clavate with a long stipe tapering down to a 
fine base, with brown dextrinoid cytoplasmic contents when young, arising 
from croziers, ( 122-) 131 -150 (-154) x 13-19 !lm. apical ascosporogcnous 
region (84-) 91 - 107 (- 112) x 13-17 (-19) !lm. Ascospores subfusoid, 
slight ly clavate, hyaline, J+, with uniform cells, generally biseriate but 
rarely triseriate, (26-) 30-37 x (3.7-) 4.4-7 .3 !lm, ( I-) 4-5 (-?)-septate, gel 
sheath smooth, 0.7 (-1.5) ~m wide. Paraphyses long and fil iform, simple 
or divided, septate, apex slightly swollen in a clavate or irregular shape, 
exceeding asci by 7.3 !lm, 1.5 !lm wide at the middle, (1.5-) 2.2 !1"' wide 
at the apex. Conidiophore brown, septate, with large scars and a zig-zag 
shape due to the scars left by the secession of the conidia during 
sympodial conidiogcncsis, (7.3-) 9.5-1 5 (-18) !lm. young conidiophores 
without scars, straight and thin, 7.3 !lm wide, base slightly swollen. 
Conidiogenous cell terminal, li ghter than the res t of the conidiophore. 
thin-walled with a round apex less than 0.7 ~m wide, 2 1 x 8.8-10 ~m. 
Conidia fusiform, brown, (28-) 33-42 x (10-) 11 - 13 (- 18) !lm. basal scar 
thickened at the edges, (3.7-) 4.4-5.9 (-6.6) !lm. septa (3-) 7 (-8), frequent ­
ly very light and difficult to see, apical and/or basal cells sometimes 
darker. 

Holotype: Peziza arriseda Saut., Dam berg 8/8, [Dambcrgc bci Stcyr. 
Obcr-Osterr., 8 August 1842], Herb. Mus. Palat. Vindob. , Acqu. 1917 Nr. 
1295, w. 

Type locality: Dambcrg Mt., near Stcyr, "upper Austria." 
Habitat : On old moist wood that it covers in a stellate fa shion . and on 

deconica ted wood of Cory! us ave/lana. 
Distribution: Canada, Gemmny. 
Exsiccatac specimens exa mined: None. 
Other specimens examined : CANADA: On Cory lus ave/lana, 

Burnaby South, British Columbia, 13 August 1957. S. Hughes, DAOM 
59658 (as Helmimhosporium nodosum Wallr., det. S. J. Hughes). 

Illust rations: Fig. 3d. 3g. 4c, 6b, 10 in this paper. 
Etymology: The epithet atriseda is from Lat in. meaning with a black 

subiculum. 
Notes: Saccardo ( 1889), and Rehm it1 Rabcnhors t (1887 -96: 582), 

accepted the name Tapesia atriseda. Saccardo repeated Sau ter's (1845) 
Latin diagnosis and gave a Latin translation of the collecting data, though 
he added the size of the apothecia "Cupulae 600 !1· ad I mm. latae" which 
presumably he transcribed from Sauter's description "die Becher 1/4- 1/2 ' " 
breit. " Rchm gave Sauter's and Saccardo 's infonnation in German. Both 



Figure 10. Strossmayeria atriseda (HI). a, median 
section or an apothccium (15 ~) : /ty, hymcnium: 
ee. ectal excipulum; me. medullary cxcipulum; 
ps. pscudostipc; b, ascosporcs; c, conidia; d, ascus 
with ascospores and parnphyscs. a, x iOO: b, c, d, 
x iOOO. 
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of them followed Paetsch and Schiedennayr ( 1872) in placing this species 
in the genus Tapesia, probably because of the presence of a subiculum 
that was described. Paetsch and Schiedermayr assumed the presence of a 
subiculum from Sauter's description of P. atriseda "auf feuchtem, altern 
Holze ges. das sie stellenweise Uberzieht" (covering the wood in a stellate 
manner). Sauter interpreted the conidiophores and mycelium of 
Pseudospiropes as a subiculum. It was Keissler (1917) who examined the 
type specimen, gave a full description, correctl y interpreted the 
"subiculum" as bei ng a hyphomycetous "Helminrhosporium ," and so 
treated the species again in Peziza as P. atriseda. He stated that this was 
a synonym of P. helmilllhosporii Blox. in herb. [for which he made a new 
combinarion under the genus Be/onium, B. helminrlzosporii (Blox.) 
Keissl.]. In his annotation of the type specimen he noted as a synonym 
Belonidium minutissimwn (Batsch) Sacc. For Belonidium basitrichum 
Sacc. he made another combination as Be/onium basitrichum (Sacc.) 
Keissl. Though he was incorrect in stating that P. atriseda was con­
specific with these specimens [he was misled by Saccardo's description of 
Belonidi11m min111issim11m (Batsch) Phillips, Sy/1 . F11ng . 8: 504. 1889, 
which states that the ascospores of Batch's species are 4-scptate]. he was 
the fi rst to indicate the existence of a relationship among them, all of 
which are considered here as members of the genus Strossmayeria. 

Keissler's description of P. atriseda agrees completely with ours. 
The specimen DAOM 59658 differs in smaller ascus measurements 

and in smaller ascospore width than in the HT. The rest of the data match 
perfectly. 

This appears to be the first report of the connection between Pse11do­
.<piropes nodos11s (Wallr.) Ellis and its teleomorph . We agree with 
Hughes's identification of the anamorph in DAOM 59658, though he 
overlooked the presence of the teleomorph. 

4. Strossmayeria bakeriana (P. Henn.) lturriaga, comb. nov. (Fig. 2d, 3a. 
4d, 5b-d, 6c, I I, 12). 

= Hyaloderma bakeriana P. Henn., f/edwigia 48: 103. 1908. (!!) 
= Gorgoniceps crataegi Velenovsky, Monog r. Discomycet. Bolzem . I: 

182. 1934. (!!) 
= Gorgoniceps sambuci Velenovsky, Monogr. Discomycet. Bohem . 1 : 

182. 1934. (!!) (!) 
= Strossmayeria longispora Raitviir, Bioi. Zh . Armen. 21 (8): 9. 1968. 

(!!) 
= Strossmayeria osroyae Bertault, Rev. Mycol. (Paris) 35: 140. 1970. (!!) 

Anamorph: 
? Pseudospiropes simplex (Kunze) Ellis and other synonyms listed below 

under Strossmayeria basirricha. 
?= Helmilllizosporium ostoyae Beriault, Rev. Mycol. (Paris) 35: 140. 

1970. (! !) 
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Apothecia turbinate, with a small point of attachment, 0.2-1.0 mm in 
diameter, receptacle light brown to grayish when dry, upper receptacle 
whitish to yellowish or beige when rehydrated, brown toward and at the 
base; di sc concolorous with upper receptacle, rarely slightly darker, 
granulose; margin sometimes slightly involute, irregul ar; exud ing ye11ow 
substance in 2% aqueous KOH ; anamorph ari sing from the base of the 
apothecium. Ectal excipul um of textura oblita, 15-37 !'In thick , J+, 
composed of septate parallel hyphae with gelatinized walls, cells of the 
outer layer brown, cells of the inner layer hyaline, cream colored or light 
brown, cells sometimes with angular inclusions, upper cells sometimes 
clavate and longer than the basal ones: (8.0-) 16-22 (-26) x 2.2-3.7 !101, the 
cells more toward the base (6.6-) 15- 19 x 1.5-2.9 (-3.7) !lm. Medullary 
excipulum and subhymcnium indistinguishable one from the other, 
composed of a small amount of tcxtura intricata . Asci clavate, arising from 
croziers and sometimes also from repeating croziers. (64-) 74- 124 (-156) x 
(9.3-) 10-15 (-20) !lm. Ascospores cylindrical-clavate, hyaline, (29-) 37-49 
(-64) x (2.9-) 3.6-4.5 (-5.4) IJ.m, (3-) 6-7 (-8)-septate; gel sheath fai ntly 
evident, often extremely thin, smooth, (0.7-) 1-2 !lm thick. Paraphyses 
long and filiform, simple or divided , septate, not at all or up to 37 !lm 
longer than the asci, swollen toward the tip, hyal ine, 0.7-1.5 (-2.2) !lm 
wide in the middle, ( 1.5-) 2.2-3.7 IJ.m wide at the apex. Conidiophores 
macronematous, mononematous, arising from a mn.ss of roundish, 
elongated, or irregular brown cells, simple, slightly flexuou s to flexuous, 
thick walled, septate, cinnamon-brown, becoming yellowish brown toward 
the apex, (4.4-) 5.9-8.0 (-9.5) !'"'wide at the midd le, base swollen to 7.3-
11 (-15) IJ.m wide. Conidiogenous cell polyblastic, integrated, terminal, or 
in tercalary, sympodial or percurrent, cylindrical, flexuous, bearing 
protrudi ng scars, lighter in color than the rest of the conidiophore. Conidia 
solitary, dry, acropleu rogenous, simple, fu siform, truncate at the base. 
tapering toward the rounded apex, concolorous with the darker part of the 
conidiophore. (22-) 29-44 (-48) x (7.2-) 8.8-16 !!m. basal scar width (1.5-) 
2.0-3.6 (-4.5) !lm, septa (3-) 7- 11 (- 12), usually with the first septum 
nearest to the base darker than the remainder and also sometimes one or 
more of the apical septa darker. 

Holotype: In vaginis Bactridis majoris. Par~. Hon. botan. Mus. 
Goeldi, I. 1908, C. F. Baker, n. 202a [in societate Cyphellae paraensis in 
hyphis He/minthospori] , S. 

Type locality: Par.!, Brazil. 
Habitat : On dry culm of Acacia macracantha, Acer, Bactris major, 

Castanea dentata . Castat~ea sp. , Craraegus oxyacanthae, Fraxinus 
americana, Quercus, Rubus frwicosus, Sambucus racemosa, Zelkova , 
conifer wood, fallen bamboo fence, decorticated, rotten or wet wood or 
stumps or branches or twigs of unknown hosts. 

Distribution: Brazil, Czechoslovakia, Canada, Canary Islands, India, 
Japan, Morocco, U. S. S. R., U. S. A., Venezuela. 

Exsiccatae specimens examined: CUP 60680, to be issued in Korf & 
Gruff, Discomycetes Exsiccatae. 



410 

Other specimens examined: CANADA: On wood, boreal forest 
beaver swamp, Tarzwell, Ontario (near Kirkland Lake), 7 Sept. 1979, 
DAOM 173358 (as Pseudospiropes simplex and Strossmayeria); 
Duchesnay, Quebec, Aug. 24, 1938, C. L. Shear 4182-a (as Be/onidium 
basitrichum), BPI. 

CANARY ISLANDS; Teneri fe: On wet wood, West of Fuente de las 
Pulgas, Las Yedras, Monte de Las Mercedes, January 12, 1976, R. P. Korf, 
W. C. Denison, L. M. Kohn, M. A. Sherwood, CUP-MM 561 ; On wood, 
West of Fuente de las Pulgas, Las Yedras, Monte de Las Mercedes, 
January 12, 1976, R. P. Korf, W. C. Denison, L. M. Kohn, M. A. 
Sherwood, CUP-MM 562. 

CZECHOSLOVAKIA: On Sambucus racemosa, Bohemia central is: 
Jevany, IX. 1933. J. Velenovsky, Flora Bohemica No. 812389, Akc. no. 
29/1947 (as Gorgoniceps sambuci, Holotypus), PRM; On Rubu s 
frwicosus, Mnichovice; Myrlfn (Bohemia centralis), 2. XI. 1933, J. 
Velenovsky, Flora Bohemica, No. 15 1008, Akc. no. 2911947 (as 
Gorgoniceps sambuci, Paratypus), PRM; Stn\ncice (Bohemia centralis). 
In colle arido ad Crataegum oxyacanthae , 3. VIII. 1933. J. Velenovsky, 
No. 151006 (as Gorgoniceps crataegi, Holotypus), PRM. 

INDIA: On decaying Quercus log, Shergron (Arimachal Pradish), 
Sept. 8, 1981, R. Sharma, PAN 24028, CUP-IN 622. 

JAPAN; On plywood, Asegata, Chuzenji-kohan, Okku-Nikko, Tochigi 
Pref., Honshu, 22. Vlll. 1983, IMC3 workshop people, CUP-JA 3621; On 
decorticated stump, along inlet creek south of Lake Karikomi, Okku­
Nikko, Tochigi Pref., Honshu, 23. VIII . 1983, IMC3 workshop people, 
CUP-JA 3648 (cultured by Kohn); On branch, Asegata , Chuzenj i-kohan, 
Okku-Nikko, Tochigi Pref., Honshu, 25. VIll. 1983, IMC3 workshop 
people, CUP-JA 3677; On fall en bamboo fence, Asegata, Chuzenji­
kohan , Okku-Nikko, Tochi gi Pref. , Honshu, 25 . Vlll. 1983, IMC3 
workshop people, CUP-JA 3694; On wood, Kotoku-bokujo, Okku-Nikko. 
Tochigi Pref., Honshu. 26. VIII. 1983, IMC3 workshop people, CUP-JA 
3697; On a twig, Jujo Seichi Co. forest, Katashima-mura, Tone-gun, 
Gumma Pref., Honshu , 26. V£11 . 1983, IMC3 people, CUP-JA 3706. 

MOROCCO: Sur bois mort d'Acacia sp., accompagn~ de Helmin­
tlwsporiwn ostoyae Benault, Pare Donabo, au Jbel Kbi r, pres Tanger, 5 
Mars 1960, Bertault 11791 (ex 6031) (as Strossmayeria ostoyae, 
holotype, also holotype of H. ostoyae) , MPU. 

UNION OF SOVIET SOCIALIST REPUBLICS : On Zelkova, 
Azerbaidzhaniae, dist. Leriki , 20 Km. , 13 Oct. , 1962, A. Raitviir (as 
Strossmayeria longispora , holotype), TAA 43152. 

UNITED STATES: Geo r gia: On wood , wild area, University of 
Georgia Botanical Garden, Athens, M. S. A. foray, August 25, 1978, J. H. 
Haines 3341 (as Strossmayeria basitricha), YS. Massachusetts: On 
decorticated wood, and under bark, White Oaks Rd., near North Adams, 
16. VIII. 1986, W.-y. Zhuang, CUP 61799; New York: On rotten wood, 
Yates, Sept. 1900, C. E. Fairman, CUP-D 1052 (73-72); On dead wood. 
Churchville, Sept. 21. 190 1, E. J. D[urandl. CUP-D 1275 (73-74); On 



Figure 11 . Strossmayeria bakerillna . a, b, 
asci and pamphyscs; c, ectal cx.c ipulum; d, 
apothecial basal cells, CUP 60674: e-g, 
ascosporcs; a, c, g, HT of Gorgoniceps 

~6~~~tAI~x f&JUP 60673: t , DAOM 

41 1 
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dead stick in damp woods, Churchville, Sept. 21 , 190 1, E. J. D(urand] , 
CUP-D 1278 (73-73); White Plains, 7. VIII. 1915, F. J. Seaver and P. 
Wil son, R.P.K. 2025 ex NY (as Gorgoniceps iowensis); On Casranea 
dentara, Ringwood, Aug . 29, 1931 , C. L. Shear (as B e lo nidium 
basirrichum), BPI; On Casranea sp. , Ringwood, Aug. 29. 1931 , C. L. 
Shear (as Belonidium basirrichum), BPI; On wood, Michigan Hollow, 4. 
IX. 52, S. J. Hughes, DAOM 29173 (as Helminrhosporium simplex 
Kunze); On wood, Michigan Hollow, 4. IX. 52, S. J. Hughes, DAOM 
29 175 (as Helminrhosporium simplex Kunze); On wood, Lloyd Cornell 
Preserve, McLean, 5. IX . 1952, S. J. Hughes, DAOM 29179 (as 
Helminthosporium simplex Kunze); On dead wood among a hyphomycete 
(Pseu4ospiropes simplex) , near Bloomingdale, Essex Co .. September II, 
1965, D. Malloch, DAOM 136546 (as Srrossmayeria basirricha) (slide 
only); Among Helmimhosporium on wood, 5 Burhans Pl. , Delmar, July 
11 , 1975, J. H. Haines 28 17 (as Srrossmayeria basirricha), NYS; On Jog 
ci Quercus, Peck foray, Cary Arboretum, Millbrook, Dutchess Co., Sept. 
6, 1975, J. H. Haines 2882 (as Srrossmayeria basirricha), NYS; On Acer 
wood, Peck foray, Cary Arboretu m, Millbrook , Dutchess Co., Sept. 6, 
1975, J. H. Haines 2883 (as Srrossmayeria basirricha), YS; Decorti­
cated wood of Acer (ascospores producing phialides present), behind 
Ordway House, Huyck Preserve, Rensselaerville, Albany Co., Oct. 3. 
1976, J. H. Haines 3184 (as Srrossmayeria basirricha), NYS ; On wood, 
Orange County. I mile north of circle on Route 6, vic. Raymond Torrey 
Monument, Harriman State Park, November 6, 1979, Steven E. Carpenter 
(as Strossmayeria basirriclta) , NY; Decayed wood of F r axi nu s 
americana, Tibbits Recreational Area, on NY rt . 7 just West of the VT 
li ne, Rensselaer Co., Aug. 29, 1981, J. H. Haines 3524 (as Srrossmayeria 
basirricha), NYS; On wood, Varna, Sept. 28, 1982, T. Ituniaga S-2, CUP 
59717; On wood, woods along highway I mile west of the forest camp, 
Newcomb, Sept. 12, 1982. T. Ituniaga S-1, CUP 597 18: On wood, near 
waterfall trail at the bridge at west end of Rensselaerville, Sept. 17, 1983, 
T. Iturriaga S-7, CUP 59894; On rotten wood in swampy area, St. 
Lawrence County, Cranberry Lake Campground, along trail S from 
campground around Jake, 1500 ft. , Sept. 22, 1983, W. R. Buck 9659, NY; 
Allegany State Park, Sept. 16, 1984, R. P. Korf, CUP 60673, 60674, 
60675, 60676, 60677, 60678, 60679, 60680; On decort icated wood, 
Huntington Camps, Raquette Lake, 6. IX. 1986, W.-y. Zhuang, CUP 
61805; On decorticated wood , Adirondacks, 5. IX. 1986, W.-y. Zhuang, 
CUP 6 1806; On decortica ted wood, Raquette Lake, Adirondacks. 5. IX. 
1986, W.-y. Zhuang, CUP 61807. Pennsylvania : On dead wood. Heart's 
Content, Alleghany Nat ' !. Forest, 18. X. 1975, M. A. Sherwood 2120, 
CUP 54714. Tennessee: On bark of fallen branch, Bote Mt. , Gt. Smoky 

figure 12. Strossmayeria bokeriana. a, conidiophores with conidia, break of the 
external wall where other conidia broke off; ~ base of conidiophorcs; c-i, 
conidia. a, b, d, e, CUP 60677; c, l-IT of G. craraegi; ~ DAOM 5165 1; g, PT of 
Gorgo11iceps craraegi; h, CUP-IN 622: ~ CUP 60676. All x iOOO. 
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Mountain National Park, Blount Co., Aug. 23, 1977, S. J. Hughes, DAOM 
169265 (as Pseudospiropes simplex); On conifer wood, 1/2 mi. E. of Crib 
Gap, Blount Co., Great Smoky Mountains National Park, Hesler 
Symposium at The Universi ty of Tennessee, I I. Vlll . 1968, J. H. Haines 
1769 (as Strossmayeria basitricha) . NYS. Wisconsin: Devil's L. , near 
Madison, IX. 4. 53, D. P. Rogers (as Srrossmayeria sp .. : Gorgoniceps 
confluens), NY, R.P.K. 2777. 

VENEZUELA: Sobre cara podada de rama de cuji, Acacia 
macracanrha, Charallave, Estado Mir•nda, Junio 1986, T. lturriaga 680, 
CU P 61935. 

Illustrations: Velenovsky, J., Monogr. Discomycer. Bohem . 2: Taf. 
V, 40. 1934 (Gorgoniceps craraegi); Raitviir, A., Bioi. Zh . Annen. 21(8): 
5, Fig. 4. 1968 (Srrossmayeria longispora); Bertault, R., Rev. Mycol. 
(Paris) 35: 139, Fig. 2. 1970; this paper, Fig. 2d , 3a, 4d, 51>-d, 6c, I I, 12. 

Etymology: The epithet bakeriana is in honor of C. F. Baker, the 
collector. 

Notes: S. bakeriana may be distinguished from S. basirricha in that 
it has longer ascospores and wider asci. 

The original publication of Hyalodenna bakeriana was in Hedwigia, 
(Henn ings, 1908), and was larerreprinted (Hennings, 1909). It was mis­
identified as a pyrenomycete. The HT from S is in poor condition, and 
though identification was possible by usc of the teleomorph , no conidia of 
the anamorph were seen. According to Rossman (1987) , another part of 
the type collection at FH contained no ascocarps resembling a Hyalo­
dermiJ . 

The HT of G. sambuci did not have any con idia present of the 
anamorphic state, Psetulospiropes, and its paratype did not have any 
apothecia present, just the anamorp h. The HT of G. craraegi has both 
states present in il. All our measurements of ascospore lengths and some 
of widths are smaller than VelenovskY's measurements, but we agree with 
his data in the sense that he reponed longer ascospores for G. craraegi 
and shorter for G. sambuci; though our values differ from his, the 
proportion between the two is the same. 

Our measurements agree totally with Raitviir's ( 1968) measurements 
of S. longispora for all structures. 

ln some cases the ascospores were seen to be producing phialides: 
BPI-August 29, 1931 , CUP-JA 3697, CUP-JA 3694, J.H.H. 2882, NYS. 
J.H.H. 2883, NYS (paraphyses also producing phialides). 

Disintegrating cells are present in the ascospores of CUP-JA 3697, 
CUP-JA 3648, CUP-JA 3677, J.H.H. 3524, NYS. 

5. STROSSMAY£RIA BASITRICHA (Sacc.) Dennis. British Cup Fu11gi 
a11d rlzeir Allies, p. 73. 1960. (Fig. 2e, 5a, 6d, 13. 14. 15). = Be/onidiwn basitriclwm Sacc. , Aui Soc. Venet.-Trent. Sci . Nat. 
Padova 4; 135. 1875. (!!) 

= [Belo11idium lzelminrlwsporii Sacc. i11 seized., Herb. PAD] 
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= Arachnopeziza basirricha (Sacc.) Boud., Hist. classific. discomyc . 
Europe, p. 126. 1907. 

= Belonioscypha basirricha ~Sacc.) v. Hohn., ~itzungsber. Kaiser/. 
Akad. Wrss., Math. -Namrwrss. Kf., Abt. I , 118. 386. 1909. = Be/onium basirrichum (Sacc .) Kcissl. , Ann. K. K. Naturhist. 
Hofmus. 31: 88. 1917. 

= Strossmayeria brevirricha (Sacc.) Dennis ex Raitviir, Bioi. Zh. 
Armenii 21(8): 9. 1968 (lapsus calami). 

= Peziza heterosperma Schulzer, Oest. Bot. Zeitsch. 28: 320. 1878. (! !) 
= Belonidium heterospermum (Schu lzer) Sacc. & Tron., Sy/1. Fung . 

22: 694. 1913. 
= Srrossmayeria rackii Schulzer, Oest. Bot. Zeitsch. 31: 313-315. 

1881 (superfluous epithet, based on the same type specimen). 
Belonidium marchalianum Sacc., Bomm .• & Rouss. in Bomm. & 

Rouss., Bull. Soc. Roy. Bot. Be/g. 25: 167. 1886 (!!) 
= Belonidium marchandianwn Sacc., Bomm., & Rouss., in v. HOhn., 

Akad. Wiss . Wien , Math .-Namrwiss. Kl .. Abr. I, 132: 112. 1923 
('Marchandiamun' ) (lapsus calami). 

?= Belonidium fructigenum P. Henn. in Warburg, Monswzia 1: 31.1900 
(fide v. Hohnel, 1923). 

?= Belonidizmz albo-cereum Pcnz. et Sacc., Ma/pighia 15 : 215. 1902 
(' 1901'). 

=[Peziza helminthosporii Blox. insched. , Herb. K] ('!!' ) 
= [Be/onium helminthosporii (Blox. in sched.) Kcissl., Ann. K. K. 

Naturhist. Hofmus. 31: 88. 1917.] 
LPeziza J!elminthicola Blo_x. in v. HOhn., Si!zungsber. Kaiser/. 
Akad. Wrss., Marh .-Namrwrss. Kl., Abt. I , 118. 884. 1909, lapsus 
calami~ 

- [Belonioscypha helminthicola (B1ox. in v. Hohn.) v. Hohn. 
Sirzwzgsber. Kaiser/. Akad. Wiss .. Math. -Namrwiss . Kl ., Abt. I , 
118: 885. 1909.] 

= [l-eptobelonium helminthicqla (Biox in v. Ho_hn .) v. Hohn. Akad. 
Wiss. Wzen . Math.-Naturwrss. K/. , Abt. I , 132. 112. 1923.] 

= Gorgoniceps iowensis Rehm, Ann . Mycol. 4: 338. 1906 ('jowensis') 
(!!) 

= Gorgoniceps pilatii Vel., Monogr. Discomycet. Bohem. 1: 182. 1934 
('Pi/ati' )(!!) 

Misapplications: 
Peziza minurissima Batsch. Elenchus fungorum 1: 205 , Fig. 143, 

Tab. 27 & p. 207 (fig. expl.), 1786, by Berk. & Br., Ann .. Mag . Nat. Hist., 
Ser. 3, IS: 446. 1865 (fide v. Hohnel, 1909). 

Belonidium minwissimwn (Batsch) Phillips, by: Phillips, British 
Discomycetes, p. 149. 1887; by Saccardo, Syll. Fung. 8: 504. 1889; by 
Schroeter in Cohn, Krypt. -Fl. Sclzlesien 3(2): 110. 1893, (fide v. Hohn., 
Sitzwzgsber. Kaiser/. Akad. Wiss ., Math .-Natunviss. Kl., Abt. I , 118: 385. 
1909); by Rchm in Rabcnhorst, Krypt.-Fl. Deutsch!. , cd. 2, 1(3): 1228. 
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1896, (fide lturriaga); by Massee, Brirish Fungus Flora 4: 224 . 1895 
(duplication of Phillips's description). 

Anamorph: (For additional synonymy, see Hughes, 1958, Ellis 1971.) 
Pseudospiropes simplex (Kunze) Elli s, Demariaceous 1-/yphomyceres p. 

260. 1971. = Helmisporium simplex Kunze in Nees & Nees, Nova Ac:a Phys.­
Med . Acad. Caes. Leop .-Caro/. Nat. Cur.9: 241. 1818. 

= He/misporium cylindricum Wallr., Fl. crypt. Germ. 2: 164. 1833. 
= Pleurop/zragmium cylindricum (Wallr. ) Hughes, Canad. J. Bot. 36: 

797. 1958. 
= Helmintlwsporium fu sisporirun Berk . in Smith , J. E., Engl. fl . 5(2): 

336. 1836. 
?= Helminrhosporium apiculallun Corda, lcon.fung. l: 13. 1837. 
= Helminrhosporiumfusiforme Corda, lcon.fung. 1: 13. 1837. = Arthriniumfus iforme (Corda) Bon., Handb. Mylwl. 84. 1851. 
?= Helminrlzosporiwn gongrotricluun Corda, /con.ftrng. 1: 13. 1837. 

= Helminthosporirun _gonyotrichum Corda in Schul zer, Oest. Bot. 
Zeitsch. 28: 320. 1878 (lapsus calami). 

= Helminthosporiwn be/onidium Sacc., Fung. ita/. pl. 11 3. 1877. 

Apothecia turbinate, seldom discoid, sessile or pseudostipitate, 0.2-0.8 
mm. in diameter, solitary, gregarious or confluent (losing their indi vi­
duality), receptacle white, cream-colored, yellow, light brown or light gray 
when rehydrated, receptac le light brown toward the base and brown to 
dark brown at the base, beige to light brown or yellowish brown when dry; 
exuding a yellow substance in 2- 10% aqueous KOH; disc concolorous 
with upper receptacle or lighter, white. pall id, light brown , brown, smooth 
to slightly granulose. Ectal excipulum of textura oblita, composed of 
rectangularly elongated cells, apical cells with rounded apices, 1+, outer 
ectal excipulum with hyaline cells except in the area from the middle to 
the base that is composed of brown cells, cells 4.4-18 x 2.2-2.9 (-4.4) 11m. 
Medullary excipulum and subhymenium indistingui shable. Pseudosripe 
when present composed of textura oblita as a continuation of the ectal 
excipulum but with broader cells and thicker glassy walls. with a very 
small amount of textura intricata in the middle. Asci c lavate , ari sing from 
croziers, (82-) 101 -137 (- 140) x (9.3-) 11 - 16 (- 19) 11m, young asci fre­
quently with dextrinoid contents. Ascospores cylindrical-clavate , some­
times with a not very even outline, hyaline, 1+, with uniform cells, 
biseriate to triseriate, 26-40 ( -48) x 2. 9-5.1 ( -5.9) 11m, (3-) 6-7 ( -8)-septate, 
gel sheath generally smooth , 1.0 (-1.5) 11m wide, rarely verrucose but 
never over 1.5 j..lm wide , rarely not evident; germinating inside and outside 
the ascus. Paraphyses long and fi liform, simple or div ided, septate or 
aseptate, with a slight clavate swelling at the apex , approximately 6.0-10 
11m longer than the asci, 0.7-2.2 11m wide at the middle, 2.2-3.7 11m wide 
at the apex. Co nidiophores erect, rnacronematous, mononematous, arising 
from a mass of round and irregular brown ce lls, brown, septate , flexuous, 
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with evident protruding scars. lighter toward the apex , (3.7-) 5.1-9.3 (- 10) 
~m wide at the middle, base swollen to 5.9-11 ~m wide, wall 0.7-1.5 ~m 
thick. Conidiogenous cell polyblastic, integrated, terminal, sympodial, and 
percurrent , cylindrical-flexuous, bearing protruding scars, lighter than the 
rest of the conidiophore, light brown, (19) 24-37 x 5.6-7.5 ~m. Conidia 
broadly fusiform, truncate at the base and tapering toward the apex which 
is rounded and sometimes has an apical bleb, outer wall punctate, 
dematiaceous, usually with a pedicel-like basal cell , frequently with basal 
and apical cells darkerthan the rest, 29-41 (-71) x (6.6-) 7.3- 15 ~-tm, basal 
scar (1.5-) 2.2-3.7 ~m wide, (3-) 5- 11 -septate or pseudoseptate, very 
commonly 7-septate. Basal and apical dark septa and/or cells sometimes 
present. Internal germination wi thin the conidia seen . 

Holotype: Belonidium helmin1hosporii Sacc .. certe aff. Peziza he/­
minthosporii Blox .. in ligno querc ino udo putrescente a Selva. Sept. 1874, 
PAD. 

Type locality: Woods (a t Selva) in Treviso, Italy. 
Habita t: on old wood, on decorticated wood, branches or branch lets of 

Acer, Carpinus , Castanea, Fagus, Fraxirws angwitifolii4S, Platanus 
occidemalis, Quercus, Salix, and unknown hosts. 

Distribution : Azores Islands, Belgium, Canary Islands, Czechoslo­
vakia, France, Italy, Mexico, United States, Yugoslavia. 

Exsiccatae specimens exa mined: On branch of Fraxinu s , in 
Fraxinus grove, young trees, Compartmelll 17a, adjacent to forest road 
between Compartment 16a & 17a., Mirkovci, near Vinkovci, 26 Sept. 
1987 , Korf, lturri aga & Z hu ang, CUP 6 1824 (NT of Peziza 
hererospermn) and Disc. Exs.; On decorticated log, Beaver Dam brook, 
Natchang State Forest. 12 miles E of Will imantic, Connecticut, August 26, 
1979, R. P. Korf, CUP 58139 and Disc. Exs. 

Other specimens exa mined: AZORES ISLANDS: Terceira : On 
rotted wood, Fontinhas above Agualva. 8 April 1978, R. P. Korf, L. M. 
Kohn, N. Korf, A. Y. Rossman, CUP-MM 1907. 

CANAR Y ISLANDS: La Palma: On old wood, Forest road south of 
Los Tilos, January 14, 1976, R. P. Korf, W. C. Denison , L. M. Kohn, M. 
A. Sherwood, CUP-MM 726; On Castanea sp. wood, Near mine entrance 
at km. mark 13, road between Buenavista and El Paso, January 18, 1976, 
R. P. Korf. W. C. Den ison, L. M. Kohn , M. A. Sherwood, CUP-MM 904 ; 
Teneri fe: On decort icated wood, Ll ano de los Viejos, Monte de las 
Mercedes, December 28, 1976, R. P. Korf, R. Fogel. G. L. Henncbert, L. 
M. Kohn, CUP-MM 11 96. 

EUROPE: BELG IUM: Sur l 'H elmimhosporium apiculauun , Groen· 
endael, PAD (Belon idiwn marcha/ianum holotype~ 

CZECHOSLOVAKIA: Carpati Rossici [=Ucrania Transcarpaticaj, ad 
lignum frondosum (in silvi s virgineis montani s), August 1929. J . 
Velenovsky, Flora rossica, PRM 149988 (as Gorgoniceps Pilari (Hl), 
also as an unpublished transfer 10 Durella). 

FRANCE: On wood of Carpinus sp., Bois de Loubieng, Onhez, 9. 
VIII. 1983, J. Vivant, comm . F. Candoussau 4302, CUP 61800; On 
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Figure 14. Sirossmayeria basltrlcha . a, ascosporcs gcnninating in apothccia; b­
~ conidia; g, conidiophorcs. a, f, g, NT of Peziza heterosperma; 1:\ HT of 
Gorgoniceps iowensis; c. CUP-D I Oil; d, DAOM 37630; e, HT of G. pi/atii, 
All x HXXJ. 



420 

Corylus sp, abandoned hazelnut orchard, Kerlouguen, near Poullaouen, 
Finistere, France, 18. !X. 1987, F. Candoussau, T. lturriaga, R. P. Korf & 
W.-y. Zhuang, CUP 61868; On wood of Corylus sp., I. c .. CUP 61869 
(as Pseudospiropes) ; On Corylus wood , I.e., CUP 61870, YEN; On 
wood, Foret du Ia Sai sine, west of Reffannes, about 10 km south of 
Parthenay, Dept. Deux-Sevres, 19. IX. 1987, F. Candoussau, T. lturriaga, 
R. P. Korf & W.-y. Zhuang, CUP 61871, CUP 61872, YEN; On wood, I. 
c., CUP 61872, YEN; On rotted wood, I. c .. CUP 6!873, CUP 61874 and 
YEN, CUP 6!875 and YEN. 

YUGOSLAVIA: On branch of Fraxinus, in Fraxinus grove, young 
trees, compartment 17a, adjacent to forest road between compartment 16a 
& 17a, Mirkovci, near Vinkovci, 26Sept. 1987, Korf, lturriaga & Zhuang, 
CUP 61824 (NT of Peziza lzeterosperma). Disc. Exs., YEN; Same data, 
CUP 61825, Disc. Exs., YEN. On branch let of Fraxinu.s, same data, CUP 
61826 (material is too young); On decorticated branch of FraximlS, same 
data. CUP 61828; On branchlet of Fraxinus, same data, CUP 61829 
(Discomycete is too young, Pseudospiropes is good = P. simplex); On 
branchlet of Fraxinus, same data , CUP 61830; On twig of Fraxirws, 
same data, CUP 61831; On branch (decorticated) of Fraxinus angusri­
folirtr under large trees, woods S. of Vidor Creek, Compartment 16a, 
Mirkovci, near Vinkovci, 26 Sept. 1987, Iturriaga, Korf & Zhuang, CUP 
61832, YEN [poor condition] and Pseudospiropes simplex); On decorti­
cated Fraximtr, same data, CUP 61835; On decorticated wood, same data, 
CUP 61836 (too young) & Pseudospiropes simplex; On twig on branch let 
of Fraxinus, same data, CUP 61837, YEN (too young) and Pseudo­
spiropes simplex; On decorticated branch of Fraxinus, same data., CUP 
61838 (as Pseudospiropes simplex, no Strossmayeria seen); On stump of 
Fraxinus angusrifo/ius, woods S. W. of Vidor Creek, near Vinkovci. 
Yugoslavia, 25. IX. 1987, Iturriaga, Korf & Zhuang, CUP 61876 (as 
Pseudospiropes sp.); On the same stump of Fraxinus angtwifolitL' as 
CUP 61876, same data, CUP 61877; On branch of Fraxirws angusrifolius, 
Compartment #55, Beresinci Forest, 3 km E. of Privlaka, 12 km. S. of 
Vinkovci, Yugoslavia, forest stand ca. 25 years old, 25 . IX . 1987, 
Iturriaga, Korf & Zhuang, CUP 61878, YEN; On branch of FraximlS 
angustifolitlS, same data, CUP 61879; On c ut end of branch of FraximlS 
angusrifo/ius, same data, CUP 6 1880 (as Pseudospiropes sp.): On wood 
ch ips of Fraxinus angusrifolius, same data , CUP 6188 1 (as 
Pseudospiropes sp.); On cut ends of Fraxinus angustifolius, same data, 
CUP 61882; On decorticated branch of Fraximtr angtlSlifolitlS, same data, 
CUP 61883; On decorticated wood of Fraxinus angtwi/olius, same data. 
CUP 61884; On rotted wood of Fraxinus angusrifolius, same data. CUP 
6 1885: On wood chip of FraxintlS angusrifolittr, same data, CUP 61886: 
CUP 6!887; On decorticated wood, under large trees of Fraximtr, woods 
S. of Vidor Creek, Compartment !6a, Mirkovci , near Vinkovci, 
Yugoslavia, 26. IX. 1987, Iturriaga, Korf & Zhuang, CUP 6 1888; On 
decorticated wood, same data, CUP 61889, CUP 61890; On cut surface of 
trunk of Fraxinus , same data, CUP 6189 1; On branches of Fraxinus, 
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Figure 15. Photographs ofSchub.er's drawings accompanying his notes: A: a, 
b, c. Peziza htterosperma (= Strossmaytria basitricha ): a. Apolhccia. b. Asci 
with ascosporcs. c Ascospore with appendage. R. Helminthosporium gongro­
lrichum (= Pseudospiropes sp.~ conidiophores and conidia. Al1 enlarged. Sec 
ICXL 

same data, CUP 6 1892; On cut surface of hard wood of Fraxinus, under 
large trees of Fraxinus, woods S. of Vidor Creek, Compartment 16a, 
Mirkovci, near Vinkovci, 26. Sept. 1987, Korf, lturriaga & Zhuang, CUP 
61839, CUP 61931. 

MEXICO: On rotted log, between Km. 79-80, on road from Oaxaca to 
Valle National, Oaxaca, 10. vm. 67, K. P. Dumont, CUP-ME 162. 

UNITED STATES: Connecticut: On decorticated log, Beaver Dam 
Brook, Natchang State Forest, 12 miles E of Willimantic, 26.Vlll. 1979, 
R. P. Korf, CUP 581 39. Indiana : Decorticate trunk, Sayres' Wood , 
\)nion Co., 7-25-17, F[ink] & F[uson] 60, CUP-D 10594 (73-76). Iowa: 
On old wood, Mt. Pleasant, July 12, 1905, (Seaver), Gorgoniceps 
iowensis Rehm, [holotype], S; On wood of Platanus occidentalis , Mt. 
Pleasant , 22. II. 1906, Fred J. Seaver, R.P.K. 2024 ex NY (as Gorgoni­
ceps ? iowensis ). Maine: Kittery Pt., July 3, 1922, R. Thaxter (as 
Strossmayeria basitricha) , FH. New York: Canandaigua, Sept. 1888 , 0 . 
F. Cook, No. 1470 (as Belonidium basitric/rwn), BPI; On rotting stump 
(maple?), Lyndonville, 9. VUI. 1890, Dr. C. E. Fairman, R.P.K. 2015 ex 
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NY (as Gorgoniceps iowensis) ~ On rotten oak wood, Jones's woods, 
Canandaigua, Sept. 11, 1900, E. J. Durand (as a new, unpublished species 
attributed to Rehm, of Arachnopeziza, with an epithet meaning sulfur­
colored), and also as Belonidium minutissimum (Batsch) Phil!.), CUP-D 
lOll (73-37) ex CUP-A 5713, R.P.K. 1145, R.P .K. 1932 (ex Herb. Rehm, 
S); On hard moist chips in the woods, Lyndonville, Sept. 20, 1905, C. E. 
Fairman, CUP-D 448 (73-68); On chips in woods, Lyndonville, Sept. 
1905, [Fairman], Det. Rehm (as Belonidium marchalianum), CUP-F 2122 
(2-45); On chestnut log, Ringwood, Aug 29, 1931, C. L. Shear, R.P.K. 
1558 ex NY; On Acer, Michigan Hollow, near Ithaca, Sept. 4, 1952, R. F. 
Cain, CUP 52833; On Salix wood in seepage area, Lodi Center Rd., 
Seneca County, 4. VIII. 1974, M.A. Sherwood 1847, CUP 54892; On 
wood of Fagus, along Sagamore Road, Raquette Lake, II. IX. !976, M. 
A. Sherwood, R.P.K. 4310; On decorticated wood, Hendershot Gulf, 
Alpine, 4.X .1977, R. P. Korf, CUP 56992; On rotted wood, Coy Glen, 
Ithaca, 25. X. 1979, R. P. Korf, CUP 58 162; On wood, 6 Mile Creek . 
Ithaca, Nov. 24, '82, T.lturriaga, A. Bujakiewicz. CUP 59720, 5972 1; On 
wood, near Waterfall Trail at the bridge, west end of Rensellaerv ille, Sept. 
17, '83, T. lturriaga S-8. CUP 59895; On wood, Lloyd-Cornell Preserve, 
Slaterville, 13. X. 83, R. P. Korf (lturriaga S-9), CUP 59896; On 
decorticated wood, Huntington Camps, Raquette Lake, 6. IX. 1986, W.-y. 
Zhu ang & R. P. Korf, CUP 6 1804. North Carolina: Ravenel's Forest, 
July 26, 193 1, [Seaver] , R.P.K. 2029 ex NY (as Gorgoniceps iowensis) . 
Tennessee: Burbank , July-August I 887, R. Thaxter, FH. Virginia : On 
Quercus sp .. Arlington Cemetery , July 7 , 1929, C. L. Shear (as 
Belonidium basitriclwm) , BPI. Wisconsin: Devil's Lake State Park , near 
Madison, 4 Sept. 1953, R. P. Korf, R.P.K. 2775. 

Illustrations: Saccardo, Fung . ita/ . pl. 113. 1877 (BelonidiiUn 
basitriclwm and Helminthosporium belonidium); Schulzer, Oest. Bot. 
Zeitsch. 31: 314. 1881 ; Schulzer's drawings in his manuscript , never 
published , kept in the National & University Li brary Kr. Sveuc 
Bibliotekaat Zagreb University, are reproduced here (Fig. 15): Penzig & 
Saccardo, l eones Ftmgorum Ja vanicorum, Table 54, Fig. I. 1904 (Belo­
nidium albo-cereum) ; Velenovsk)l, Monogr. Discomycec. Bohem. 2:. Pl. 
3, Fig. 20. !934 (Gorgonicep.< Pilati); th is paper, Fig. 2e, Sa, 6d, 13. 14, 
15. 

Etymology: The epithet basitricha is from the Latin , referring to 
basal "hairs" (conidiophorcs). 

Notes: Peziza heterosperma Schulzer (1878) [= Strossmayeria rackii 
Schulzer (1881)] is neotypified here with material collected on a special 
trip to the type locality at Vidor forest , close to Vinkovci, Yugoslavia, to 
search for topotypic material, since the holotype is lost. S. rackii Schulzer 
was described as occurring together with flelminrhosporium gongro­
trichum Corda. The epithet "rackii" is superfluous, since three years 
earlier Schulzer had described the fungu s from the same specimen in 
almost exactly the same words as a new species, P. heterosperma . Schul­
zer·s herbarium apparently no longer ex ists, and his specimens are difficult 
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if not impossible 10 locate (M. Toni6, pers. comm.). Allempts to locate 
type material in any Yugoslavian herbarium met with failure. All these 
reasons made it desirable for a toporypic nemype to be designated. Peziza 
heterosperma is a later synonym and does not upset the currently accept­
ed name, Strossmayeria basitricha. Topotypic material was found in 
abundance (Korf, el al. , 1988). The number of germinating ascospores in 
the Yugoslavian collections of S. basitricha, including the neotype of P. 
heterosperma was surprisin g, because in every collection most of the 
ascospores inside and outside the asci were gem1inating when collected. 
Gem1ination occurs at one or both ends of Lhe ascospore and seldom from 
the cenrral cells, 3-4 cell s may germinate at the same time. Germ tubes 
frequently are thick and short, and resemble very much the "appendages" 
that Schulzer showed in his drawi ng of S. rackii (Fig. 15) and in Schulzer 
(188 1). In general, European collections seem to have longer ascospores 
and a wider conidial basal scar than specimens of S. basirricha from other 
localities. 

The HT of G. pilatii Vel. and a specimen from FH (Thaxter, July­
August 1887, Tennessee) have the peculiarity that the apothecia are clearly 
pseudostipitate, more evidently so than in any other specimens of S. 
basitricha. 

There are other collections which vary slightly from S. basirricha, but 
clearly belong to this species. Collection CUP 52833 has ascospores 
whose cells disarticulate inside the ascus. Collec tion CUP-D 1011 has a 
yellow mold associated wi th it , which Dura nd con sidered as a yellow 
subiculum and annotated the packet as a new species of Araclmopeziza , a 
name apparently provided to him by Rehm, but never published. The HT 
of G. iowensis and of CUP 58162 usually have a verrucose gel sheath on 
the ascospores. CUP 58162 also has inflated apices of paraphyses, up to 
5.9 J.lm wide. CUP 56992 has yellow apothecia. CUP 54892 has brown, 
discoid apothecia. 

6. Strossmayeria conjluens (Seaver & Waterston) lturriaga & Korf, 
comb. nov. (Fig. 3e, 4e, 16). = Gorgoniceps conjluens Seaver & Waterston , Mycologia 32: 399. 
1940. (! !) (!) 

Misapplication : Gorgoniceps pwnilionis Rehm , by Seaver, Mem. 
New York Bor. Gard. 6: 506. 19 16. 

Anamorph: Pseudospiropes sp. 

Apothccia turbinate, sessile with a small poin t of attachment, 0.2·0.5 
mm in diameter, gregarious and often connuent, upper receptacle white or 
whitish when rehydrated, cream colored , beige or light brown when dry, 
darker toward the base, usually dark brown, margin and disc concolorous 
with upper receptacle. disc granulose. Ectal excipulum of textura oblita, J+ 
with a strong blue green (i n the HT) to blue reaction. basal cells shorter 
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and those marginal or closer to the margin longer, 13-15 (-27) x 2.2-3 .7 
~m. Asci clavate, (91-) 93- 118 (- 130) x 13-19 (-22) ~m. Ascospores 
cylindrical-clavate, hyaline, J+, with refractocell present or not, cells not 
enlarged, with or without disintegrating cells, biseriate or triseriate, 32-43 
(-52) x 2.9-4.4 (-5.8) ~m. (6-) 7 (-8)-septate; gel sheath thick and 
markedly verrucose or papillate, 1.5-2.2 (-2.9) ~m wide. Paraphyses long 
and filifonn, simple, seldom divided, septate, broader at the clavate apex, 
1.5-2.2 ~m wide at the middle, 2.2-3 .7 ~m wide at the apex. Conidio­
phores brown, septate, flexuous , with evident protruding scars, lighter 
toward the apex, (3.7-) 4.4-7.3 ~m wide at the middle, wider and rounded 
at the base where they arc (4.4-) 7.3-11 ~m wide, wall 0.7-1.5 ~m thick. 
Conidia fusiform , brown, scarce, 29-44 x (8.1-) 9.5-12 ~m. basal scar 
width 1.5-3.0 (-3.4) ~m. septa 5-7 (-10); aberrant conidia present in the 
HT, cylindric~l-fusiform, ?i-127 x 12-15 ~m. basal scar 3.7 ~m broad. 

Jlolotype. On wood, Nov. 29-Dec. 14, 191 2, S. Brown, N.L. Bntton, 
F. Seaver, Explorations of Bermuda 1487, 1on ro tten wood and on palm 
stems], NY; isotypc in R.P.K. 2017. 

Paratype: On Saba/ bermudiana, Paget Marsh, F. J. Seaver & J. M. 
Waterston, Dec. 2, 1938, Fungi of Bermuda 62, NY (as Gorgoniceps 
conjluens). 

Type locality: Bermuda. 
Habitat: On decomposed wood, principally deconicated, on Myrica , 

on Schinus cerebintlzefoliwn, on spiny woody involucre of 1Sloanea,and 
on palm (Saba/) stems and petioles. 

Distribution: Bermuda, Canary Islands, Dominica, Jamaica, Panama. 
Exsiccatae specimens examined: None. 
Other specimens examined: BERMUDA: On wood, Nov. 29-Dec. 

14, 1912, S. Brown, N. L. Britton, F. J. Seaver, NY Explorations of Ber­
muda 1437, R.P.K. 2016, Authentic; On Saba / bermudiana Bailey, Paget 
Marsh, Bermuda, l /8/22, H. H. Whetzel , CUP 35005 (as G. conftuens); 
On Saba/ bermudiana Bailey, Paget Marsh, Bermuda. 1/29122. H. H. 
Whetzel, CUP 35006, R.P.K. 1187; Old petioles, Saba/ b/ackburnianum, 
Paget Marsh, 8. I. 1922, Whetzel, R.P.K. 2022 ex NY (as Gorgoniceps 
pumilionis); On Saba/, Paget Marsh, "sma ll spores," Dec. 6, 1940, F. J. 
Seaver & J. M. Waterston, Fungi of Bermuda 407. NY (as G. conjlue!L<): 
On Saba/, Paget Marsh, Dec. 6, 1940, F. J. Seaver & J. M. Waterston , 
Fungi of Bermuda 410, NY· (as G. conjluens); On Saba/, Paget Marsh, 
Dec. 6, 1940, F. J. Seaver & J. M. Waterston, Fungi of Bermuda 418, NY 
(as G. conjiuens); On Myrica cerifera, Paget Marsh, Sept. 13. 194 1, F. J. 
Seaver & J. M. Watcrston, Fungi of Bermuda 460a, NY (as G. conftuens): 
On Myrica cerifera, Paget Marsh, Sept. 13, 1941, F. J. Seaver & J. M. 
Waterston, Fungi of Bermuda 461a, NY (as G. conjluens); On rotten 
stick, Walsingham, Bermuda, 10/14/44, J. M. Waterston, CUP 35098 (as 
G. conf/uens) R.P.K. 11 86; On branch, Smith's Parish, along Store Hill 
Road, January 17, 1980, R. P. Korf, leader, et al. , CUP-BE I; On fallen 
petiole of Saba/ bermudiana, Paget Parish. Paget Marsh , January 19, 
1980, R. P. Korf, leader, ct al., CUP-BE 35: On Schinu.s terebintefolium 



Figure 16. S1rossmayeria conjluens. a, Ascus with 
ascosporcs. b, Paraphyses. c, Ascospores. four on 
right in phase contrast. d, Conidia. a- c, holotypc. d, 
CUP-MJ 980 (lcfl conidium), CUP-MJ 987 (right 
conidium). All x !OOO. 
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!stems!, Smith's Parish, Nonh Nature Preserve, January 21, 1980, R. P. 
Korf, leader, et al., CUP-BE 97; On wood, Smith's Parish, Spittal Pond, 
January 2 1, 1980, R. P. Korf, leader, et al., CUP-BE 102 (part of this 
collection in herb. M. B. Bigelow); On carbonous pyrenomycete/hypho­
mycete, Hamilton Parish, North Nature Reserve near Mangrove Lake, 
January 21 , 1980, R. P. Korf, leader, et al., NY, Rossman-BER- 151 (as 
Strossmnyeria sp.). 

CANARY ISLANDS: La Palma: On wet wood, Forest road south of 
Los Tilos, January 14, 1976. R. P. Korf, W. C. Denison, L. M. Kohn, M. 
A. Sherwood, CUP-MM 71 3; On wood, Forest road south of Los Tilos, 
January 14, 1976, R. P. Korf, W. C. Denison, L. M. Kohn, M. A. 
Sherwood, CUP-MM 714. 

DOMINICA: On face of line of dehiscence of spi ny involucre of 
?Castanea or ?Sloanea, woods and roadside near Bee House, Springfield 
Estate, 7 miles from Roseau, elev. 1200 ft., June 21 , 1970, R. P. Korf, 
leader, ct al. , CUP-DO 81; On wood, Cochrane Estate, above Roseau, 
elev. approx. 1500 ft., June 28, 1970, R. P. Korf, leader. et al., CUP-DO 
261. 

JAMAICA: On very rotted twig, Dolphin Head, Hanover Parish. 
January 22, 1971, R. P. Korf, leader, et al., CUP-MJ 690, NY-K. P. D. 
1965; On Rubus ellipticus J.E. Smith stems, creek below Pine Grove 
Villas, 0.9 mi. North of Guava Ridge, 3400 ft., St. Andrew Parish, Dec. 8. 
19&6, R. P. Korf, T. ltuniaga, W.-y. Zhuang, CUP-MJ 978, YEN 210435; 
On decorticated log, trail above Bath Fountain Hotel. Bath, St. Thomas 
Parish, elev. 650ft. , December 12, 1986, R. P. Korf, T. lturriaga, W. Y. 
Zhuang, CUP-MJ 1111, YEN 210554. 

PANAMA : Canal Zone: Barro Colorado Island, I& July 1945, G. W. 
Martin 6067, ISC ex lA 3&0550 (as Be/onium sordidum, "Part A: big 
piece of wood"); On fallen pa lm trunk , Canal Zone: Barro Colorado 
Is land, 18 Jul y 1945, G. W. Martin 6067 , USDA , ex Mycologica l 
Collection of the Univ. of Iowa. 

Illustra tions: Seaver. F. J. , Mycologia 38: 551. 1946; Seaver. F. J. 
1951. N. Amer. Cup-Fungi (h roperc.). pl. 110; this paper, Fig. 3c, 4e, 16. 

Etymology: The epi thet conjluens is from the Lmin, meaning thickly 
clustered. 

Notes: The distinctive characters of this species are presence of a 
thick, verrucose gel sheath on ascospores, refractOcells present or not in 
the ascospore, but when present, not enlarged, and disintegrating cells 
present or not. This species can be dislinguished from S. jamaicensis in 
that asci and ascospores are thinner and in the absence of enlarged 
refrac tocells in the ascospores. Anarnorph characteristics were very 
not iceable in the collections stud ied. The absence or poor quality of the 
anamorph was evident in most of the collections studied. Aberrant conidia 
and/or different kinds of conidia present, not seen before, were observed: 
obclavate in CUP-MJ 1111 (4 seen), fusiform with one flat side in CUP­
MJ 978 (I seen) and CUP-MJ 987 (3 seen) but also one fusiform conidium 
seen. Aberrant obclavate multi seplate con idi a. 1 Q.J4.septate, seen in 
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CUP-MJ 980 (8 seen), together with fou r fusiform ?-septate conidia . In the 
HT only four conidia were seen. 2 fu siform but in a poorly preserved state, 
and 2 aberrant. In CUP-MM 714 many conidia measured were obtained 
from multiple-ascospore cultures prepared in the field by Professor Korf. 

Waterston ( 1947) published a list of examined specimens of G. 
corifluens in his book, The Fungi of Bermuda. There Waterston indicates 
that the type specimen was 11listcd as G. pumilionis Rehm, by Seaver 
(1916: 506), but see also Seaver (1946: 551, 552)." 

Seaver's (1916) paper on Bermuda Fungi cites no specimen number 
for Gorgoniceps pumilionis but mentions that it was the only 
Gorgoniceps collected (p. 501) during a " two weeks collecting trip (No­
vember 29-December 14, 1912)." It was in 1940 that Seaver and Water­
stan designated this specimen as the type of G. conjluetL<. The 1916 iden­
tification is thus merely a misidentification. 

Seaver and Waterston ( 1940) (repeated in Seaver, 1946, 1951) 
indicated that G. conjluens is very similar to G. iowensis Rehm {treated 
here as a synonym of S. basitricha) , which was described from material 
collected by Seaver in Iowa, but indicated that the "spores of the Bermuda 
specimens seem to be larger." 

7. Strossmayeria dickorfii lturriaga. sp. nov. (Fig. 17a-c). 

Ab Strossmayeriae speciebus aUis ascis aliquando 6 sporas conri ­
nentibus. conidioplzoro typi Pseudospiropedis nodosi clzaracreristici, et 
conidiis fusiformibus /a cere wzo app/anatis differr. 

Anamorph: Pseudospiropes sp. 

Apothecia turbinate when young, di scoid , flatly appressed to the 
substrate when mature, sometimes with an evident whitish subiculum, 
receptacle cream colored, disc cream-ochraceous. Ectal excipulum textura 
oblita, 26-30 >tm thick in median section, J+, cells 8.0-12 x (1.5-) 2.2-2.9 
>tm. Asci 6-8-spored, saccate with a very shon stipe, (84-)112-142 (-153) 
x 13-19 (-2 1) >tm. Ascosporcs cylindrical-clavate to sub-fusoid, hyaline, 
J+, cells uni form but sometimes disaniculating inside and outside the 
ascus, biseriate, (29-) 34-40 (-60) x (3.7-) 4.4-5.1 (-7.3) >tm, (3-) ?-septate, 
gel sheath 1.0-1.5 >tm thick, verrucose. Paraphyses cylindric, 2.2 >tm wide 
at the tips. Conidiophore brown, septate, flexuous, with thick walls and 
evident, grossly protruding scars, (6.6-) 7.3-9.5 (-11) >tm wide at the 
middle, base swollen to 10-11 >tm wide. Conidia fusiform with one flat or 
flauer side, brown except apical cell which is hyaline, sometimes enlarged, 
and usually of an irregular shape, seeming to be a germinating cell but 
usually broken, 32-44 (-56) x 12-15 >tm. basal scar width (3.7-) 4.4-6.0 
(-6.6) >tm. septa (4-) 6-7 (-9), dark septa sometimes present. 

Holotype: On a twig, trail from Km. 12.2 to falls of Rio de Ia Mina, El 
Yunque, elev. 650 m., June 8, 1970, R. P. Korf, leader et al., CUP-PR 
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3929. 
Type locality: El Yunque, Pueno Rico. 
Habitat: On a twig of unknown host. 
Distribution: Pueno Rico . 
Exsiccatae specimens examined: None. 
Other specimens examined: None. 
Illustrations: Fig. 17a-e in this paper. 
Etymology: The epithet dickorfii is in honor of Professor Richard 

(Dick) Korf. 
Notes: Diagnostic features for thi s species are the presence (some­

times) of a subiculum, occasionally 6-spored asci, saccate asci, frequently 
with disarticulating ascospore cells, Pseudospiropes nodosus type of 
conidiophore, fu siform conidia with one flat side, and 6-7-septate conidia. 
S. dickolfii differs from S. acriseda in the shape of the conidia, being 
fusiform with one flatter side for S. dickorfii and fu siform for S. atriseda; 
in ascus shape, being shon and stout inS. dickolfii and long and clavate in 
S. atriseda; and in the position of the dark cells in the conidia, being 
penultimate in S. dickorfii , and sometimes apical and/or basal in S . 
atriseda. 

8. Strossmayeria immarginata (Pat. & Gail I.) lturriaga, comb. nov. (Fig. 
17f-g). 

= Beloniel/a immarginata Pat. & Gaill.. Bull. Soc. Mycol. France 4 : 
100. 1888. (!!) 

= Belonidium immarginatum (Pat. & Gaill. ) Sacc., Sy/1. Frmg. 8: 
498. 1889. 

Anamorph: Pseudospiropes sp. 

Apothecia turbinate, sessile but with a small point of attachment to the 
substrate, 0.15-0.20 mm in diameter when dry, 0.2-0.3 mm in diameter 
when rehydrated, solitary (but this is not cenain since the type specimen is 
poor) , receptacle yellowish when dry, white when rehydrated , base 
brownish and composed of brown irregular cells, from which the 
conidiophorcs also arise, disc concolorous with upper receptacle. Ectal 
excipulum of textura oblita, 18 t.J.m thick in the middle, 9.0-11 tJ.m thick at 
the flanks, J+, composed of long rectangular cells with gelatinized walls. 
7.3-11 (-12) x (1.5-) 2.2-2.9 (-3.7) (.lm , apical cells with rounded ends. 
Medullary excipulum and sub-hymenium of textura intricata. indis­
tinguishable, intermixing with the irregular cells from the base of the 
apothecium. Asci clavate, 88-107 x (9.3-) 11-13 (.lm, base of the asci 3.7 
(-5.6) tJ.m wide. Ascospores cylindrical-clavate, hyaline, J+, with uniform 
cells, 30-51 x 2.9-3.7 (.lm, (3-) 4-7-septate, frequently 4-septate, smaller 
ascospores with fewer sepia and larger ones with more septa, gel sheath 
verrucose, 1.0 (.lm thick . Paraphyses long and filiform, simple, septate. 
slightly swollen and rounded at the apex, 1.5 (-2.2) (.lm wide in the middle, 
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Figure 17. Strossmayen'a spp. a-e, S. dickorfii (HT). a, asci wilh ascospores: 
l:lt ascosporcs: c, conidiophore; d, e, conidia. All x 1000. f. g, S. immarginalll 
(Hl). r, ascosporcs; g, conidia. Bolh x 1000. 
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2.2-2.9 (-3.7) ~m wide at the apex. Conidiophores brown , straight, with 
protruding scars, 5.1-5.9 (-7.3) ~m wide in the middle, base somewhat 
swollen, rounded, 7.3- 11 ~m wide, wall 0.7-1.5 ~m thick. Conidiogenous 
cell lighter in color than the rest of the conidiophore, at least in its upper 
terminal part. Conidia fu siform with a short basal pedicel , brown, (23-) 
32-35 (-37) x 7.3-9.5 ~. basal scar narrow, width 1.0-2.2 ~m, septa (3-) 
7-9. 

Holotype: Blanc laiteux opalin, Pueno Zamuro, 15 Juin 1887. Herb. 
N. Patouillard 56. Gaillard, FH. [Part of the HT (one slide) at NY as KPD 
3167 ex FH Pat. Herb. 56). 

Type locality: Pueno Zamuro, at the margin of the Orinoco Ri ver. 
Estado Bolivar, Venezuela. 

Habitat: On dead wood of unknown host. 
Distribution: Venezuela. 
Exsiccatae specimens examined: None. 
Other specimens examined: None. 
Illustrations: Patouillard, N. & A. Gai llard, 8111/. Soc. Mycol. France 

4: Pl. xvm. 3, 3a. 3b. 1888; this paper. Fig. 17f-g. 
Etymology: The epithet immarginata is from the Latin meaning 

without a margin. 
Notes: Saccardo's (1889) transfer to Belonidiwn immargi11allun was 

accompanied by a Latin translation of the original French description. Our 
measurements agree with Patouillard and Gai llard's ( 1888) in everything 
but ascospore width, for which our values are lower than theirs , "40·43 x 
4-5 ~·" They repon no reaction in iodine, but we found ectal excipulum 
and ascospores blueing in Melzer's Reagent. They reponed only 4-septate 
ascospores. 

The outstanding morphological features of S. immarginata are the 
frequency of 4-septate ascospores, the small size of the conidia, the small 
conidial basal scar, and the shon ascus length. Ascospore size is similar to 
that in S. bakeriana. 

This fungus was cited by Pfister (1977), who indicated the basionym 
and the combination in Bclonidium , bur without comment on irs 
taxonomic posi tion . It was also cited by Denni s (1970) under omi tted 
species. Dennis wrote: "Perhaps a lichen." The holotype is not in good 
condition; just one or two apothecia are left. The part of the HT at NY is 
just a slide with a squ ash mount of one apothec ium and a few 
conidiophores and conidia. probably in glycerine. 

9. Strossmayeria introspecta (Cooke) lturriaga, comb. nov. (Fig. I , 2b, 
2f, 3h, 4f, 6e, 18). = Peziza introspecra Cooke, Hedwigia 14: 84. 1875. ( !! ) = Belonidiwn introspecwm (Cooke) Sacc., Sy/1. Ftmg. 8: 498. 1889. 

Anamorph: Pseudospiropes sp. 
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Apothecia turbinate, 0.2 to I mm 
diameter, usually confluent, sometimes 
gregarious, seldom scattered, sub­
stipitate, upper flank of receptacle beige, 
turning white to cream colored when 
rehydrated, pure white to gray when 
fresh, darker toward the base, disc 
concolorous with upper receptacle. Base 
of the apothecium composed of brown 
to irregular brown cells , with its 
anamo rph , Pseudi>spiropes. Ectal 
excipulum of textura oblita, 26-39 IJ.m 
thick in median section, J+, composed 
of long rectangular cells, apical cells 
with rounded, slightly swollen tips, cells 
8.8-15 (-20) x (2.2-) 2.9 (-3.7) IJ.m, basal 
cells brown and of textura angularis. 
Medullary excipulum and sub­
hymenium mixed, both thin, of textura 
intricata embedded in a geL Asci 8-
spored, clavate, with brown dextrinoid 
cytoplasmic contents when you ng, 
arising from croziers, (93-) 99-135 x 
(9.3-) 11-13 (-15) IJ.m. Ascospores 
cylindrical-clavate, hyaline, J+, with 
uniform cell s, biseriate to usually 
triseriate, (23-) 29-40 x 2.9-4.4 (-5.1) 
J.tm , 3 (-7)-sep tate, germination 
frequently seen, inside and outside the 
ascus either by production of narrow 
germ tubes or by production of bleb-l ike 
structures which are probably phialides, 
gel sheath smooth to verrucose, 0. 7-1.5 
IJ.m thick. Paraphyses long and filiform, 
simple or divided, septate, swollen at the 
apex, 1.5-2.2 IJ.m wide in the middle, 
2.9-3.7 IJ.ffi wide at the apex , granulose 
contents in the cytoplasm seen in one 
specimen. Conidiophore brown, straight, 
with thick walls and scars present, 5.1-
5.9 (-7.3) IJ.m wide in the middle, base 
swolle n. Conidia fusiform, with a 
prominent short basal pedicel-like cell. 

Figure 18. Strossmnyeria introspeun. a, ascus with ascospores; b, ascospores 

lsomegcnninating); c, conidia. a., b, HT; c, R.P.K. 1566[1T ex NY 762]. All x 
(XXJ. 
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brown, basal and apical cells usually darker than the rest, (29-) 34-41 x 
(7.3-) 9.0-1211m, basal scar width 2.2 (-2.9) 11m, 5-7 (- 10)-septate. 

Holotype: On rotten wood, Newfield, N.J .. July 14 , Ellis 2160 K; 
isotypes in CUP-D 3773 (73-56), R.P.K. 1709, CUP- D 87 15 (73-59), NY 
(Ellis 2160) [Note on packet mentions the presence of an fl e/mintlto ­
sporium (prob. H. sepremseptatum Pk.)J, R.P.K. 1566. 

Type Locality: Newfield, New Jersey, U.S. A. 
Habitat: on rotten wood of unknown hosts, on decorticated wood , 

and on Fraxinus. 
Distribution: All collections known are from U.S.A. 
Exsiccatae specimens examined: Korf & Gruff, Discomycetes 

Exsiccatae, to be issued shortly, Coy Glen, Ithaca, New York, September 
30, 1982, R.P. Korf, CU P 59716; On decorticated wood, Freese Road 
extension, Fall Creek, Varna, NY, 22. vii . 1960, W. C. Denison, R. T. 
Moore, R. P. Korf, et al. , R.P.K. 2968. 

Other specimens examined: UNITED STATES: Oct. 1878, with 
con idia, Cke. says very near P. minwissimum Blox. (as Peziza 
inrrospecra) Ellis 3 171 (762} , NY [Poor specimen], R.P.K. 1565; 
Newfield, N.J., Oct. 1878, Ellis, CUP-D 8714 (73-58) (ex NY Ellis 317 1) 
(as Peziza i111ro.<pecta) [well-preserved specimen); On Fraxinus, 
Waverly, October 1899, R. Thaxter (asS. basirriclta, annotated by M. 
Sherwood), FH; Belmont, Massachusetts, October 1886, R. Thaxter (asS. 
basirricha , annotated by M. Sherwood), FH; On decorticated wood, Coy 
Glen, Ithaca, N.Y., Sept. 30, 1982, R. P.Korf, CUP 59716 [referred to as 
"S-3" in lturriaga & Israel , ( 1985)) . 

Illustrations: lturriaga & Korf, Mycoraxon 20: 182, Fig. 1-3, 1984; 
lturriaga & lsrdel, Canad. J . Bor. 63: 196-199, Fig. 1-12, 1985; this paper, 
Fig. I , 2b, 2f, 3h, 4f, 6e, 18. 

Etymology: The epithet inrrospecta is from the Latin, meaning 
looked at internally. 

Notes: This species may be distinguished from S. basirriclta because 
of its very freque ntly 3-septate ascospores and by the conidial pedicel-like 
basal cell. The 3-septate ascospores frequen tly have been seen gerrninat ing 
indicating that they are mature. The anamorph is of the Pseudospiropes 
simplex type. There are granulosc contents in the cytoplasm of paraphyses 
in CUP 59716. 

10. Strossmayeria jamaicensis (Seaver) lturriaga & Korf, comb. nov. 
(Fig. 4h-i, 6f, 19). 

= Gorgoniceps jamaicensis Seaver, Mycologia 38: 552-553. 1946. 
(!!) 

Anamorph : Probably Pseudospiropes sp. 

Apothecia discoid. sessile with a small point of attachment, 0.2-0.5 
mm. wide, gregarious but not losing their individuality, upper receptacle 
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cream colored when dry, white when rehydrated, brown toward the base, 
margin and disc concolorous wi th upper receptacle, disc granulose, whole 
apotheci um turning lemon-yellow in 2% aqueous KOH and exuding a 
similarly colored substance into that medium. Ectal excipulum of textura 
oblita with long rectangular cells, J+, terminal cells with rounded apex, 
(9.5-) 12-15 (- 17) x (2.2-) 2.9 (-3.7) ~m. Asci clavate, 105- 143 (- 148) x 
(17-) 19-21 (-23) ~m. base 3.7-5.6 ~m wide, ari sing from repeating 
croziers. Ascospores cylindric, hyaline, J+ reaction very strong in spore 
and gel layer, with usual ly one (seldom two) enlarged refractocell s (best 
seen in Soluble Blue 706-lactic acid), (3 1-) 33-46 (-49) x 4.4-8.0 (-9.3) 
~m. ( I-) ?-septate, gel layer thick and very evidently verrucose, 2.2-3.7 
~m thick. Paraphyses long and fi liform, simple, septate, swollen at the 
apex, (0.7-) 1.5 (-2.2) ~m at the middle, (1.5-) 2.2 (-2.9) ~m at the apex. 
Conidiophore brown, flexuous, with scars, lighter toward the apex, 5.9-8.0 
(-9.5) ~m wide at the middle, base rounded 6.6-8.0 (-10) ~m wide, wall 
0.7- 1.5 J.ltll wide, arising from a mass of brown roundish to irregular cells 
located at the base of the apothecia. Conidia fu siform with one fl attened 
side, tapering toward the two ends, one end pointed and the other broader, 
frequen tly with an en larged cell (as with ascospores), dematiaceous with 
two middle cells darker and two end cells lighter, (25-) 26-29 (-32) x 
(6.6-) 7.3-8.0 (-8.8) ~m. basal scar (0.7-) 1.5 (-2.2) ~m. 3 (-5)-septate. 

Holotype: Very small , white, Chester Vale, 3000-4000 Ft. , wet 
mountainous region , Jamaica, December 21-24, 1908, W.A. Murri ll and 
Edna L. Munill311, Det. F. J. Seaver,(On bamboo, Bambos vulgaris(, 
NY; isotype in R.P.K. 20 19. 

Type locality: Jamaica. 
Habitat: On cu lms of Bambusa vulgaris and stems of Rubus 

ellipticus . 
Distribution: Only collect ions known are from Jamaica. 
Exsiccatae specimens examined: None. 
Other specimens examin ed: JAMA ICA: On Rubus el/ipcictL< J. E. 

Smith stems, creek below Pine Grove Villas, 0.9 miles north of Guava 
Ridge, 3400' . St. Andrew Parish, 8 XII, 1986, R. P. Korf. T. Ituniaga, W.­
y. Zhuang, CUP-MJ 980. 

Illustrations: This paper, Fig. 4h-i, 6f, 19. Fig. 19b, representing an 
ascus with ascospores and an ascospore outside, is a machine copy of 
Seaver's drawing which is a part of the holotype. Apparently this drawing 
was never published. 

Etymology: The epithet jamaice11sis is from the country name where 
the type was collected . 

Notes: The main features of this species arc the shape, width , and cell 
characteristics (enlarged refractocell) of the ascospores . Though 
measurements and characteris tics are given for the demati aceous mold 
found together with thi s species, we are not certain that this is the 
anamorph of S. jamaicensis, because many of the conidia encountered do 
not seem to be referable to Pseudospiropes. In just one case, one 
Pseudospiropes-type of con idium was seen (see drawing) . Neither the 
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dematiaceous fu ngus nor the presence of the enlarged refractocells was 
described by Seaver. In CUP-MJ 980 a dematiaceous obciavatc conidium 
I 90 x I 5 ~m was observed 

Our measurements agree with Seaver's ( 1946) in all structures but the 
ascospores. In this case his measurements, "9-10 x 50-55~." are larger 
than ours. 

With the holotype specimen there is another dematiaceous mold with 
helicoid conidia, but that is located on a different pan of the substrate than 
where the Strossmnyeria apo!hecia are found. 

The ascospores in Melzer's Reagent look like they are in flames, 
because of the refraction of the irregularly waned gel that surrounds them. 
No germination of any ascospore was seen. 

II . Strossmnyeriajaponica hurriaga, sp. nov. (Fig. 20). 

Ab S. atri seda ascosporis cylindrico-c/avatis, majoribus, conidiis 
obclavatis velfusiformibus longioribus 4-6 septatis praeditis differ/. 

Anamorph: Pseudospiropes sp. 

Apothecia turbinate, up to I mm diameter, confluent , receptacle light 
brown when rehydrated, dark brown when dry, disc concolorous. Ectal 
excipulum of textura obli ta, light brown, J+, cells (6.3-) 9.8- 11 x 2.8-3.5 
~m. Medullary excipulum and sub-hymenium thin. Asci clavate, 84- 11 6 x 
11-13 ~m. Ascospores cylindrical-clavate, hyaline, J+, with uniform cells, 
(34-) 37-45 x 3.7-4.4 ~m. 7-septate. gel sheath smooth. 1.0 ~m th ick. 
Paraphyses long and filiform, simple, septate, swollen at the apex, 1.5 ~m 
wide in the middle, some over 2.9 ~m wide in the apex . Conidiophore 
brown, straight, scars present, 7.3-9.5 ~m wide in the middle, base swollen 
to 8.8- IO ~m wide. Conidia obclavate to fusi form, brown, dark cells 
absent, dark septa present, (4 I-) 44-56 (-60) x 10-15 ~. basal scar width 
(3.7-) 4.4-5. 1 ~m. (3-) 4-6-septate. 

Holotype: On decorticated wood, grounds of Chuzenji Kanaya Hotel, 
Chuzenj i-kohan, Okku-Nikko, Tochigi Pref., Honshu, 26.VUI.I983, JMC3 
workshop people, CUP-JA 3718. 

Type locality: Japan (Honshu). 
Habitat: On decorticated wood of unknown host. 
Distribution: The only collection known is from Japan. 
Exsiccatae specimens examined: None. 
Other specimens examined: None. 
IIIuslration: This paper, Fig. 20. 

Figure 19. Strossmayeriajamaicensis, (lfl). a, median section Lhrough pan of 
an apothccium. showing asci wi th ascospores . x 655: ~ ascus and ascosporcs 
redrawn from Seaver's drawing in HT packet, magnifica tion not sta ted; c, 
ascosp:>rcs. x lexxt. d, conidia, x ICXXl. 
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Etymology: The epithetjaponica is taken from the country name 
where the type specimen was collected. 

Noles: Belonidium japonicwn Hara ( 1954) [as Belanidiwn] (see 
doubtful species) is most probably not a Strossmayeria as judged from 
the description. 

The main features of this species are the brown color of the apothecia 
and the large, wide obclavate to fusiform con idia. This species differs 
from S. atriseda in shape and size of ascospores and conidia, and in 
number of conidial septa. 

12. STROSSMAYERIA JOSSERAND/1 (Grelet) Bertault, Rev. Myco/. 
(Paris) 35: 133. 1970. (Fig. 6g. 21). = Be/onidiumjosserandii Grelet, Rev. Mycol. (Paris) 15: 38. 1950 
(' Josserandi') .(!!) 

Anamorph: Pseudospiropes josserandii (Beriault) lturriaga, comb . 
nov. 

= He/mimlwsporium josserandii Bertault, Rev. Mycol . (Paris) 35: 
136. 1970. (! !) 

Apothecia discoid when mature, sometimes turbinate when young, 
sessile to sub-stipitate, 0.5-1.0 (mostly 0.8) mm diameter, frequently 
confluent, yellowish to yellow-greenish when rehydrated , sometimes 
whiter when young and turning beige as they mature, brown toward the 
base, basal tissue brown or brownish, exuding in 2% KOH a yellow 
substance which soon disappears, disc from white to pale to light brown, 
granulose, margin folding inwards when young and then opening. Point of 
attachment very shon, brownish to brown, conidiophores seeming to arise 
from this point. Ectal excipulum of textura oblit .3, composed of more or 
less parallel long hyphae, 32-45 !lm wide, light brown to yellowish, clear, 
J+ turning blue-green with Melzer's reagent , cell s 8.8- 13 x 2.2 !1111. 
Medullary hymenium and subhymenium not clearly differentiated. Asci 
clavate or saccate, arising from croziers, (97-) 103- 131 (-140) x 11-19 !!"'· 
Ascospores cylindrical-clavate, hyaline, J+, with uniform cells which 
disarticulate in one specimen, biseriate to muhiserime, (32-) 35-55 x 3.5-
5.1 (-6.6) !lm. 6-7-septate, gel sheath smooth , 1.0- 1.5 !lm thick. 
Paraphyses long and filiform, simple or divided, septate, swollen at the 
apex, same length as, or a little longer than the asci, 1.5 !lm wide in the 
middle, 2.2-2.9 !lm wide at the apex. Conidiophores brown and lighter 
toward the apex, macronematous, mononematOus. simple, slightly 
flexuous to flexuou s, thick-walled, septate, 4.4-7.3 !1111 wide in the middle, 
base swollen to 7.3-8.8 (-14) !lm wide. Conidiogenous cell polyblastic, 
integrated, terminal or intercalary, sympodial , cylindrical, slightly flexu­
ous, bearing slight ly protruding scars that arc lighter in color than the rest 
of the conidiophore. Conidia brown, solitary, dry, acropleurogenous, 
simple, fusifonn, somet imes constricted near the middle, tapering toward 
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Figure 20. Strossmayeritzjaponica (Hl). a, conidi­
ophore; b, ascospon:s; c, conidia. All x 1000. 
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the apex, sometimes with a distinct beak, that may be relatively long (sec 
Fig. 21a, and Notes), truncate at the base, (5-) 7-9-septate, sometimes with 
dark septa, basal cell usually dark brown, and basal septum always very 
thick and dark brown , usually all of the conidial septa with a dark 
thickening (the torus) around the pore between cell s, 29-59 (-73) x (7.3-) 
10-15 (- 16) l!m. basal scar width (2.2-) 2.9-3.7 (-4.4) l!m. 

Lectotype: s/CarpiniL< beruiiLr?, Bois du Casino de Charbonnieres. 
Cne de La Tour de Salvagny (Rhone), 7bre 1933, M. Josserand, PC, 
selected by Benault (1970); isolectotype in CUP 61933. (Specimen is also 
holotype of Helminthosporium josserandii.) 

Type locality: Rhone, France. 
Habitat: On decorticated wood of Carpinus betulus? [in Grelet 's 

publication (1950), he describes the host as on decorticated decomposed 
trunk of "querci'Js, c:arpini vel fraxini?''J, Ulmus americana , on twig of 
undetermined host. 

Distribution: France, U.S.A. (incl. Puerto Rico). 
Exsiccatae specimens examined: None. 
Other specimens examined: UNITED STATES: New York: On 

Dutch elm-killed Ulmus americana L., 5 Burhans Pl. , Delmar, Town of 
Bethlehem, Albany Co., Oct. 18, 1977, John H. Haines, J.H.H. 3260, NYS 
(as Strossmayeria basitriclza with Pseudospiropes simplex ) . Puerto 
Rico: Trail from km. 12.2 to Falls of Rio de La Mina, El Yunque, elev. 
650 m., June 8, 1970, R.P. Korf, leader, et al., CUP-PR 3929. 

Illustrations: Grelet, L. J., Rev. Mycol. (Paris) 15: 39, Fig. 31, 1950; 
Bertault, Rev. Mycol. (Paris) 35: 135, Fig. I , 1970: this paper, Fig. 6g, 
21. 

Etymology: The epithet josserandii is in honor of the collector, Pror. 
M. Josserand. 

Notes: This species can be distinguished from S. basirricha by 
conidial elements: shape and size, presence of the torus, dark basal cell , 
and apica l beak. It can also be distinguished by the difference in sizes of 
the ascospores, the measurements of S. basirriclw being considerably 
smaller. It can be distinguished from S. bakeriana in the same conidial 
characteristics and in the maiUre apothccial shape. 

Bcrtault (1970) indicated that he studied two syntype collections made 
by Josserand , one collected on September 29, 1933, and the second 
collected on October 7, 1933. both from the same station, an undctcm1incd 
trunk surrounded by Quercus, Fra.xinus. and Carpinus. Benault selected 
the first one collected as the lectotype. We have not studied the lecto­
paratype. 

Collection CUP-PR 3929 bears two different Srrossmayeria and 
Pseudospiropes species, Strossmayeria dickorfii and Strossmayeria 
josserandii , occurring mixed together on the same piece of wood. The 
pan of this collection with Strossmayeria josserandii varies some from 
th:u of the other two collections of S. josserandii examined in having 
larger ascospores, ascospores which disarticulate, and larger, 9-scp~eue 
conidia, with a basal scar 3.8 ~m wide. In comparison the HT has a basal 
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Figure 2 1. Strossmayeria josserandii. a, b, conidia; c, d, ascosporcs. a, d, CUP­
PR 3929; b, c, l-IT. All x 1000. 

scar 2.9 ~m wide and 5-7-septate conidia, whi le in J .H. H. 3260 the basal 
scar is 2.6 ~m wide, and the conidia are 7-septale. Conidia of CUP-PR 
3929 have a longer beak, which may be a germination tube. The beak was 
not included in conidial measurements The reason for including CUP-PR 
3929 in Strossmayeria josserandii is because of the presence of the torus 
in the conidja. and apothecial shape and color similarities. The torus is a 
unique character in the conidia of Pseudospiropes josserar~dii, and we 
believe that it deserves being considered as a diagnostic species character. 
The torus is not present in every conidium. 

13. Strossmayeria 11igra lturriaga, sp. nov. (Fig. 22). 

Ab Strossmayeriae speciebus aliis apotheciis valde atris discoideis 
margine involuto striato praeditis, ascis parvis 71-94 x 13 J1m differt. 

Anamorph: Unknown. presumably Pseudospiropes sp. 

Apothecia discoid with an involute margin that is slightly striate and 
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occasionally broken into slits, sub-stipitate, receptacle all black or dark 
brown, disc dark brown, reviving paler. Ectal excipulum of textura 
porrecta, 7.3-11 ~m wide, dark brown, J+ reaction unobservable because 
of dark color of the excipulum, cells 8.8-14 (-16) x 2.2-3.7 ~m. Medullary 
excipulum indistinguishable. Subhymenium of mainly tex tura globulosa 
mixed wi th textura intricata. Asci c lavate, small , (66-) 71-94 (- 103) x 
(II-) 13 (-15) ~m. thick walled, wal ls 0.7-1.5 ~m thick. Ascospores cylin­
drical-clavate, hyaline, J+, biseriate to triseriate, (26-) 29-36 x 3.7 (-4.4) 
~. always 7-septate, gel sheath smooth and thin, less than 0.7 ~m thick. 
Paraphyses very thin and filiform, simple, septate, sometimes remaining 
cylindrical , other times widening at the apex in a clavate shape, 0.7- 1.5 
~wide in the middle, 1.5-3.7 ~m wide at the apex. No anamorph found. 

Holotypc: On beech , near River Chocorea, N. H., Sept. 1916 (as 
Parellaria sp., then annotated by M. A. Sherwood in 1979 as Srross· 
mayeria sp.). [Probably R. Thaxter, leg.], F. 

Type locality: New Hampshire, U. S. A. 
Habitat: On deconicated wood of Fagus. 
Distribution: Only known from the HT. 
Exsiccatae specimens examined: None. 
Other specimens examined: None. 
Illustrations: Fig. 22 in this paper. 
Etymology: The epithet nigra is from the Lat in, meaning black. 
Notes: The main features of th is species are the black or almost black 

apothecia, the very small asci and ascospores, and the presence of two 
different kinds of paraphyses. There was no trace of an anamorph on the 
only known collection . The name o f the collector does not appear on the 
specimen, but from the collecting date and locality it was probably 
collected by Thaxter. This species may be distinguished from S. arriseda 
by ampler asci and wider ascospores. It may be distinguished from the rest 
of the species mainly because of the color and shape of the apothecia and 
because of its small asci and ascospores. 

14. Strossmayeria notabilis Iturriaga, >p. nov. (Fig. 2a. 3b-c, 3f, 4j , 6i. 
23). 

Ab Strossmayeriae speciebus aliis ascis longioribus /arioribrrsque, I 10-
163 x 15-2 1 J1171 , et ascosporis /ongioribrrs 49-64 J1171longis dijJert . 

Anamorph: Pseudospiropes sp. 

Apothecia turbinate wi th a small point of attachment, 0.5-0.8 mm in 
diameter, usually gregarious to confluent, seldom scattered, upper flanks of 
recep tacle white, pale, light brown or brown, lower flanks of receptacle 
and base brown, disc granulose, generally concolorous with upper 
receptacle, in one case lighter in color, base of the apothecia composed of 
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roundish to irregular cells. Ectal cxcipulum usual ly of textura oblita with 
long parallel cells, J+, (7.0-) 9.0-17 x (1.5-) 2.0-4.0 ~m. Asci generally 
saccate or at least with a shon pedicel and blunt base, in a few cases with a 
long stipe and then having a clavate shape, (99-) 110-163 (-178) x (I 1-) 
15-21 (-24) Jlm arising from croziers. Ascospores cylindrical-clavate, 
hyaline, J+, frequently with disin tegrating cell s, sometimes with crystal­
like contents in the guttules of cenain cells. triseriate, (31-) 49-64 ( -77) x 
4.0-6.0 (-7.0) ~m. 7 (-9)-septate, most spores with a smooth gel sheath, 
some spores with a verrucose gel sheath, 1.0-2.0 !Jm thick. Paraphyses 
long and filiform, simple or divided, widening at the top. 1.5-2.2 (-3.7) ~m 
at the middle, 2.9-3.7 (-5.9) ~mat the top. Conidiophores brown, straight, 
with marked percurrent growth of the conidiophore, generally smooth, 
base swollen, (4.4-) 5.1-9.5 ~mat the middle, 7.3-15 ~mat the base. 
Conidia brown, of different shapes: obelavate and widening at the base, or 
obclavate with a central constriction, fusiform to fusiform with one flat 
side, (42-) 51 -58 (-90) x (7.3-) 13-15 (-21) ~m. basal scar width (2.9-) 4.4 
(-5.1) ~m. (6-) 7-10-septate. 

Holotype: On bamboo. Casita Alta, [Prov. 
Chiriqu(j, 2 1 August 1937, G. W. Manin 4338, 
ISC ex lA 380549, Fungi of Panama, (Det. E. K. 
Cash as Be/onium sordid1un); isotypes in BPI [on 
trail between Boquete and summit of El Volcan. 
Alt. 2000-2200 m.] and CUP 61865 [slide[. 

Paratypes: INDONESIA: On rolling stem of 
Amomum coccineum, Tjibodas, Java, 22. XI!. 
1961 , M. A. Rifai & R. P. Korf, CUP-SA 393. 

PANAMA: On fallen palm trunk, Barro 
Colorado ld ., Canal Zone, July 18, 1945. G. W. 
Martin 6067. (Det. E. K. Cash as Be/o n i um 
sordidum) BPI, ISC ex !A 380550. 

VENEZUELA: On dead herbaceous stems, 
path leading to water source behind the hotel, 
Rancho Grande, Aragua, June 14, 1968, K. P. 
Dumont, CUP-VE 4336. 

Type locality: Panama. 
Habitat: On bamboo, on deconicated wood 

of unknown host, on fallen palm trunk, on dead 
b herbaceous stem, on rotting stem of Amomum 

coccineum. 
Distribution: Indonesia, Panama, Venezuela. 
Exsiccalae specimens examined: None. 
Other spocimens examined: None. 
Illustrations: This paper, Fig. 2a, 3b-c, 3f, 4j , 

6i. 23. 

Figure 22. Strossmayeria nigra (HT). a, ascus with ascosporcs; b, ascospore. 
Both X 1000. 
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Etymology: The epithet norabilis is from the Latin, meaning remark­
able. 

Notes: The distinguishing characteristics of this species are the width 
of the asci, the width and length of ascospores, and the presence of 
refractocells in the ascospores. The ascospore gel sheath may be smooth or 
verrucose. 

In the holotype the conidiophores are sparse and scanered but homo­
geneously distributed on the host, which is bamboo. This is a characteristic 
that we have observed for all species of Strossmayeria when they occur 
on bamboo. 

ln the Venezuelan collection the ectal excipular cells are narrower than 
any of the other collections of thi s species, 1.5-2.2 11m wide, and the 
apothecia arise from dark brown melanized round patches on the host. 

In the Panama collection Martin 6067 the ectal excipulum is between 
textura porrecta and textura obtita, which is unusual. since this tissue in all 
other species of Strossmayeria is of textura oblita. 

The collection from Iowa Stale University 380550 (ex Manin 6067) 
has two different Strossmayeria species: S. conjiuens (Seaver) lturriaga 
& Korf (on the large piece of wood), and S. panamaerLris (on the small 
piece of wood). 

The Java collection differs from the other collections because it has 
saccate asci, verrucose ascospore gel sheath, and absence of rcfractocells 
or disintegrating cells in the ascospores. 

15. Srrossmayeria ochrospora lturriaga, sp. nov. (Fig. 24a-c). 

Ab StTossmayeriae speciebu.s aliis ascosporis parie1ibus flavo·brunneis 
et sept is flavo-brunneis praeditis differ/. 

Anamorph: Pseudospiropes sp. 

Apothecia 0.8-1.0 mm in diameter, turbin ate when young, shallow 
cupulate when mature, receptacle dark brown , lighter toward the edge, 
disc reviving pale to light brown, medium to dark brown when dry. Ectal 
excipulum of tex tura oblita, outer layers dark brown, inner layers light 
brown and J+, cells 7.0-10 x I.Q-3.0 11m. Asci 8-spored, clavate, when 
young with an apical papilla, 150-178 (-1 85) x (13-) 15- 17 11m. 
Ascospores cylindrical clavate, outer walls and septa light yellow-brown 
in all or some of the cells, J+, disintegrating cells or refractocells some­
times present, triseriate, (33-) 44-56 x 4.0-5.0 11m, (6-) 7 (-8) septate, septa 
distinctly light brown, gel sheath slightly verrucose. Paraphyses long and 
filiform, simple, septate, frequently swollen and rounded at the apex, 2.0 
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j.lm wide at the middle, 3.0 j.lm wide at the apex. Conidiophore brown, 
lighter toward the apex, septate, flexuou s, with scars that do not protrude 
grossly, 5.0-7.0 j.lm wide at the middle, 8.8 j.lm wide at the base. Conidia 
fu siform, brown, ?-septate, dark septa absent , sometimes with central 
and/or basal cells dark , 36-37 x 11-12 j.lm, basal scar 2.0-3.0 j.lm wide. 

Holotype: On dead stem of Rhipogonitun scandens (= 'Supplejack'), 
Orongorongo Valley, near Wellington, New Zealand, November 1970, A. 
Bell, NY- Fungi of New Zealand, CUP 61932 ex NY. 

Paratype: AFRI CA: [Ruwenzori , 6600 ft.] , Scott Ell iot [no date], 
CUP-D 4166 (73-75) ex NY-Massee. 

Type locality: Near Wellington, New Zealand. 
Habitat : On dead stem of Rhipogonium scandens, and on old bark. 
Distribution: New Zealand and Africa (Uganda). 
Exsiccatae specimens examined: None. 
Other specimens examined: None. 
Illustrations: This paper, Fig. 24a-c. 
Etymology: The epithet ochrospora is from the Latin, referring to the 

colored ascospores. 
Notes: Diagnostic characters for thi s species are the light brown 

ascospores with brown lateral walls and septa and the brown receptacle. 

16. Strossmayeria sordida (Cash) lturri aga. comb. nov. (Fig. 4g, 6h, 
24d-h). = Be/onium sordid urn Cash, Iowa Studies Nm. Hist. 17: 215. 1937. 
(!!) = Pseudohelotium sordidum (Cash) Dennis. Kew Bull. 1954: 317. 
1954. 

Anamorph: Pseudospiropes sp. 

Apothecia turbinate, up to I mm diameter, scauered or gregarious, 
usually confluent , upper receptacle usually light brown bu t sometimes 
white when rehydrated, generally brown toward the base, seldom 
remaining light in color, disc concolorous with upper receptacle or lighter 
in color. Ectal excipulum of textura obli ta, fom1ed by long rectangular 
cell s wi th th ickened gelatinized walls, cells (5.9-) 10-18 x 2.2-2.9 j.lm. 
Medu llary excipulum and subhymenium not distinguishable. Asci 8-
spored , general ly clavate, se ldom saccate, and if so, clavate asci in the 
same apothecium, (99-) 114-140 (- 155) x (9.4-) 13-17 (- 19). Ascospores 
cylindncal-clavate, rarely subfusoid, hyaline, J+, with uniform cells, wi th 
refractocells present and frequently guttu les occurring in the refractocells 
with the refractive elements, multiseriate, (33-) 37-48 (-60) x (3.7-) 4.4-
5.8 j.lm, 6-7 (-B)-septate, gel sheath smooth, 1.0- 1.5 j.lm thick. Paraphyses 
long and fi liform, simple or divided, swollen 3 t the apex in a clavate shape, 
0.7-1.5 j.lm at the middle, 2.0-3.7 j.lm at the apex. Conidiophores brown, 
flexuous, sometimes scars not protrudi ng so evidently, others protruding as 
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Figure 24. Strossmayeria spp. a-c, S. ochrospora (J-fl). a, ascus with 
ascosporcs; b. ascosporcs; c , conidium . All x 1000. d-h, S. sordida. d, 
conidiophore: e-g, conidia: h, ascospores. d, f, Jsolcccocypc,IA 380551: e, g, h , 
Iff. AU X 1000. 
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much as 0.7 j.lm from the con idiophore, 6.6-10 j.lm wide at the middle, 
base swollen 9.5-13j.im wide. Conidia fusiform usually with a pedicel-like 
cell, dark cells absent, dark septa usually absent, but if present the basal 
and extreme septa are the darker ones, (26-) 31-44 (-50) x (6.6) 8.1-12 
(- 13) j.lm, basal scar 2.2-3.7 j.lm. 6-7 (-8)-septate. 

Lectotype: (Selected here.) Prov. Cocle: Valle Chiquita, about 7 k. 
south of El Valle de Ant6n. Alt. 500-600 m., July 25, 1935, G. W. Martin 
3008, Fungi of Panama [on decorticated wood] (as Be/onium sordidwn) , 
BPI (isolectotypes in BPI ex MO 162188, ISC ex lA 380551, CUP 6 1867 
[slide]). 

Type locality: Prov. Cocle, Panama. 
Habitat: o n decorticated wood of unknown host, on Saba/ 

bermudiana. 
Distribution: Bermuda, Panama. 
Exsiccatae specimens examined: None. 
Other specimens examined : BERMUDA: On Saba / bermudiana, 

Paget Marsh, Jan. 29, 1922, H. H. Whetzel, CUP 35006, R.P.K. 11 87. 
Illustrations: Cash, E. K., Univ. Iowa Stud. in Nat. Hist. 17: Pl. 14, 

fig. 3, 1937; Dennis, R. W. G .. KewBu/1. 1954: fig. 28, p. 318: this paper, 
Fig. 4g. 6h, 24d-h. 

Etymology: The epithet sordida is from the Latin, meaning dirty. 
Notes: There are three collections marked "Manin No. 3008", all of 

them labeled "Type" or "Pan of Type." The number given in the original 
description is Martin 3008, but there is no mention of a particular ponion 
as the holotype. Therefore, we selected a lectotype amongst the three 
portions of the collection, the other two becoming isolectotypes. 

In the original publication Cash ( 1937) says: "A complete set of these 
collections is in the herbarium of the State University of Iowa, Iowa City, 
and duplicates of most of them have also been deposited in the 
Mycological collections of the Bureau of Plant Indu stry, Washington" 
(now BPI). Apparently this meant that the holo type (HT) was the 
specimen deposited at Iowa, but indeed there should have been a clearer 
designation of which portion was the HT where collection No. 3008 was 
mentioned. This lack of clarity in the HT designation and the fact that the 
Iowa collection (No. 38055 1) no longer has any apothecia, made me 
choose as the L T one of the two portions that has both states, anarnorph 
and teleomorph. We designate the BPI portion as the LT because in that 
packet a copy of the origi nal published description was included, 
indicating that possibly Cash gave that packet a special importance over 
the others. The pieces of wood of the three portions that bear the number 
3008 fit together like a puzzle, so one can be sure that they really are parts 
of the same collection. 

Our measurements of the asci differ from those of Dennis (ours are 
larger), and agree with Cash's. We did not observe the moniliform cells at 
the apex of the paraphyses that Dennis (1954) described. 

Dennis (1954) transferred Be/onium sordidum to the genus Pseudo ­
helotiwn, indicating that "in coloring, stature, habit and structure it agrees 
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well with Peziza pineti Barsch, the type species of Pseudohelotium." 
Dennis (1968) commented on the similarities between Pseudohelotium 
pineti and Gorgoniceps aridula: " It will be seen that there is little 
difference between this and Pseudohelotium apan from the number of 
septa in the ascospores ...... These comments and dispositions seem to 
indicate that Dennis's concepts of Gorgoniceps, Pseudohelotium, and 
S1rossmayeria were not c lear. Neither Cash nor Denni s descri bed the 
presence of the anamorph on the specimen of Be/onium sordidum. If 
Dennis had observed the anamorph he would surely have included it in the 
genus Strossmayeria . as he did with three other spec ies, S. plraeocarpa 
(Dennis, 1960), S. sphenospora (Dennis, 1962), and S. viridi-atra 
(Dennis, 1962), included in that genus partly because hyphomycetes were 
present with them. 

S. sordida may be distingui shed from S. jamaicensis in that S. 
sordida has uniform, not enlarged refractocells, smooth usually thick gel 
sheath in the ascospores, conidial basal scar width of 2-4 11m. and usu ally 
larger conid ia. 

Cash ( 1937) desc ribed th is species as Belonitun sordidum . Her 
concept of the genus Be/onium was clearly far wider than that adopted by 
modern taxonomists. 

6. EXCLUDED SPECIES 

Species correctly assigned to the genus Strossmayeria have been 
assigned by various authors to other genera because of sharing similar 
characters. At other times they have been assigned to such genera by 
mistake, due to lack of infonnation or due to unclear or too broad generic 
delimi tations. Some of the genera under which Strossmayeria species 
were found were Belonidium, Be/onium, Gorgoniceps, Hyaloderma, 
Lecanidion, Leptobe/onium, and Peziza . Descriptions of the species 
recorded under these senora were studied in order to decide which of them 
could be possible Strossmayeriae, and thus had to be studied. 

Of the seven species that have been previously assigned to the genus 
Strossmayeria, three were previously excluded: S. \lirid i·a tra (Sacc. & 
Fautr.) Dennis, S. sp/zenospora (Kirsch!.) Dennis, and S. phaeocarpa 
Dennis (lturriaga, 1984). None of these three is a member of the genus 
Strossmayeria as delimited here. One of the three species which Iturriaga 
(1984a) accepted in the senu s, S. longispora , has been placed in syno­
nymy with S. bakeriana, above. 

7. SPECIES IM PERFECfL Y KNOWN 

I. Belonidium albo-cereum Penz. & Sacc., Ma/pighia 15 : 215. 1902 
(' 1901 '). 

Holotype: ad ligna putrida, Tjibodas (7 ex parte) . 
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Illustration: Penzig, 0. & P. A. Saccardo. 1904. leones Fwrgorum 
Javanicorum, Tab. LIV, Fig. I. 

Notes: We asked for this specimen in different herbaria: F, BO, and 
PAD. Apparently it is not at For BO. We were not able to get a response 
from PAD in regard to this specimen. 

According to von Hohnel ( 1923) this species is a synonym of 
Leptobelonirun Ire/mint/rico/a (Biox.) Hohn . [i.e., of Strossmayeria ba· 
sitricha (Sacc.) Dennis]. 

2. [Belonitun jlocculum Kirchstein in Schiefcrdecker, Z. Mus . Hildes­
/reim, n. ser. , 7: 87. 1954 (not validly published).] 

' Holotype' : April/May 1943, Hildesheim, Weidengebtisch bei der 
Drei-Bogen-Brticke, auf der lnnenseite abbHittemder Weidenrinde. 

Illust ration: I.e., Taf. 13, d . 
Notes: The name B.flocculwn Kirchstein is not validly published (no 

Latin diagnosis). We considered it to be wonh studying, even though the 
description is very shon, due to ascospore characters: cylindrical shape, 3-
septate, eventually 4-septate, colorless. We wrote B (Dahlem) for the 
specimen, but it was not there, so we were unable to examine it. 

3. Belorridium frucrigenum P. Henn . & E. Nym. in Warburg, Monsunia 
1: 31. 1900. 

Holoty pe: Java, Hon. Bogor. : auf faulenden Frtichten von Cedre/a 
serru/ata, 26 Miirz 1898. (E. Nyman). 

Notes: No illustration is provided with the original description. We 
tried to obtain this specimen from B (Dahlem) and BO (Indonesia). 1t is 
not in those herbaria. According to von Hohnel (1923) thi s species is a 
later synonym of Leptobe/onium lrelmintlricola (Biox.) Hohn. [i .e., of 
Strossmayeria basitriclra (Sacc.) Dennis]. 

4. Belonidium glauco-fuligirreum Penz. e t Sacc., Malpiglria 15 : 214. 
1902 ('190 1'). 
Holotype: in vaginis foliorum putrescentium Palmarum in horto 

Bogor, 22. XII. 1896 (75). 
Illustration: Penzig, 0 . and P. A. Saccardo, leones Frmg. Javarric., 

Tab . LIII, Fig. 4. 1904. 
Notes: The specimen was asked for in several herbaria: BO, PAD and 

F. lt is not housed in F. The two first herbaria did not answer. 

5. Belonidium gurru/a Rick, Broteria 5: 36. 1906. 
llolotype: In mycelio fu sco perispori aceo, ramos bambusinos 

occupante. Rio Grande do Sui , Brasiliae. 
Notes: We wrote PACA (A nchieta), but did not receive an answer or 

the specimen. Judging by the description this spec ies may be a 
Strossmayeria . 

Rick's original publication ( 1906) was followed (1932: 41 , 42) by a 
publication in which he again described the same species, twice. due to a 
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mistake. 

6. Belonidium japonicwn Hara [as Belanidium , lapsus calami] , A liSt of 
Japanese Fungi hitherto kno wn, p. 399. 1954. 

Hololype: In Pinus pemaphyllus var. Him ekomatsu , in Japonica. 
Tokyo: in Komaba, K. Hara, Jan. 10. 191 1. 

Notes: This is a doubtful species. Nevertheless, since some characters 
of the description cou ld match Strossmayeria characters, we wrote to 
Japan . but the specimen is apparently lost. The main characters of this 
species are: yellow apothecia and 3-septate ascospores , constricted at the 
septa, 22-25 x 4.0-5.0 l).m. 

7. [Gorgoniceps kirschsteinii Jaap, Verh . Bo t. Vereins Prov . Bra nden­
burg 64: 14. 1922. ( 'Kirschsteinii' ) nomen nudum (no descrip­
tion). I 

'Holotypet: Auf allen Harzgallen an Pinus silvesrris mehrfach. 
Noles: See Gorgoniceps kirschsteniana, below. 

8. Gorgoniceps kirschsteniana Jaap ex Kirschst ., Ann. Mycol . 36 : 378. 
1938. 

Holotype: Triglitz, Ostprignitz. Auf einem dilrren Ast von Pinus 
silvesrris an Harzgallen und Apothecien von Biatorina difformis, 
Oktober 19 12, 0 . Jaap. 

Notes: The HT of G. kirschsteniana Jaap is apparently lost. The type 
specimen was requested as a loan from several herbaria, B, FH, and HBG. 
It was not fou nd. This is probably a respelling of G. kirschsreinii Jaap. 

9. Belonidium pulvinatum Boud., Bull . Soc. Myc. France U: 14. 1896. 
Holotype: Ad basim cu lmorum putridorum Jun ci capitaci in palu­

dosis sylvae, Montmorency, Martio 1895 (PC). 
Notes: We were unable to st udy this species. Judging by the 

description it may be a Gorgoniceps or belong to a closely related genus. 
Boudier says it differs from Gorgoniceps in the shorter asci and non­
fi liform ascospores. 

10. Belonidium rathenowianum P. Henn. & Ploettn ., Verh . Bot. Vereins 
Prov. Brandenburg 41: 97. 1899. 
Holotypc: Rathenower Stad tforst auf Eichenholz vereinzelt mit 

Ceratosphaeria quercirra, 30 Marz 1899. (B-Dahlem) 
Notes: We received no answer from this herbarium, so were unable to 

study the specimen. 

11 . Be/onium sulplwreo-testaceum v. Hohn ., Arrn. Mycol. 3: 553. 1905. 
(!!) = Leptobe/oniwn .mlplwreo-resraceum (v. HOhn .) v. HOhn., Be r . 
Deutsch. Bot. Ges. 37: 108. 1919. 

Holotype: Allentsteig, 9. 1905, No. Waldviertel, v. Hohnel (F). 
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Notes: We were unable to find an apothecium that matched the 
description. The collection includes soil and sand, making it difficult to 
detect tiny apothecia. To judge by the description, thi s species seems 
similar to Strossmayeria sphenospora (Kirschst.) Dennis, which the 
senior author excluded from the genus (lturriaga, 1984). 

12. Belonidium tabacinum Penz. et Sacc. , Ma/pighia 15: 214 . 1902 
(' 1901'). 

Holotype: in ramis conicaris, emonuis, Goenoeng Pantjar, Raciborski. 
Notes: We wrote PAD and also wrote to BO, but received no answer. 

The description suggests it could belong to Strossmayeria. 

13. Gorgoniceps rave/iana Rehm in Rabenh. , Krypt .-Fiora 1(3): 69 1. 
1892. (!!) 

Holotype: In den Spalten abgefellener Fohrenrinde auf der Coerh aide 
bei MOnster i. W. (v. Tavel), S-Rehm. 

Notes: This seems to be a species of the genus Gorgoniceps. but the 
pan of the HT that we received was not sufficient for full detennination. It 
could be a Strossmayeria . 

14. Gorgoniceps verniicola (P. Henn.) Batista, Atas lnst. Mic. Univ. 
Recife 1: 244. 1960. 

= Erinel/a verniico/a P. Henn ., Hedwigia 43: 272. 1904. (!!) 
Holotype: Peru, Tarapoto: Auf Bl ii ttern von Vernonia spec., Dezem­

ber 1902, No. 3185, F. 
Notes: We could not find any fungus on the portion of the HT that was 

sent to us. 
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NOMENCLATURE M D SYHOHYMY CF STEREUM SPADJCEUM VAR. Pl. ICATUM 

by 

A. B. CE 

Department of Botan y . , Bo r d\'lan Raj Co11ege, Burdwan· 713104, W .B. Ind i a 

There is IIIJCh confusion regarding the nomenc1atur e and synonylily of 
~ spadf ceurn var. pl i catum Peck. 

Stevenson and Cash 11936) cited: 
sv~;Qu~ HZ~fl89i var. plicatulum Peck Rep t . N.Y. State Mus., 

• Stereum p~f ckt(~'§ (Peck) Ll oyd fotj c . Writings 7 : 1157 . 1922 
A checrortfle ec 8) publication shows that the name published 

~~~r~~s tr!~:~~~=/b; ~~=~~ns~~r ~ndPht~ht~~ 1;~t not pli catulun as 

Lentz (1955) d t ed : 
Stc reum spadiceum var. plicatum Peck N.Y. St ate rtls. Ann. Rcpt., 
~nr.-mr . 
• s:te.,um6~1 i_.'HSi. ( PJ9e c2'2), Ll oyd Mycol Not es [Writ.] 7, Hyco l 

ut plfcatulum, lack ing Pk. publi cati on 
data . 

Houever, fr oo the above two 11 sts of 
discuss 1 on one might cone 1 ude that : 

Stereum spadf ceum va r . pli ca tum Peck 
~nr.-mr 
• s~~=~m6~1~'jf5;.'~;~~ ) Lloyd ~col 
• St e r e um plicatul um (Peck) Ll oyd '1fc. 

synonymy and fo r goi ng 

Rept. N. Y. State Mus .• 

Not es [Wri t. ) 7 , Myco l 

lt'itin9s 7 : 1157,1922 

But boUt St evenso n and Cash 11936) and Lentz ( 1955) made so~ae 
10istakes. 

The authority of both Stereum p l i catuo ( Lentz 1955 p. 52 ) and 

~~~~au:/ 1 n:it1 ult !~~~~e~~~or~~ o~a s~ot~ 93~~ ~~::e b~:~a \I~~~~~ 
be cited siop ly as ' Ll oyd' (Ll oyd 1918 p 807 an d Lloyd 1922 p . l 157 
respect ively). 

Second 1 y, the ref er ence t o Ster eum p 1 i ca tum has been wrong ly 
r epresented by Lentz ( 1955 ). ~rrect c1 tat i on shou ld be : 
' Hy col . Wdt. s . (Mycol Not es 56 ) : 807, 1918' {lloyd 1918 p. 
807). 

y 
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Hli rdl y. cons idera t i on of Stereum spadi ceum var. p 1 i ca tum [Stevenson 
and Cash [1936] cited 'var. EHcatuJurn by mistateT"""'i'S synonyoous 
with Stereur.1 p li catum (Lentz 19 an Stereum plicatulum (Stevenson 
and C~6~oncous. ---

Stereum spadiceum var. /lic~~urn was published by Peck 11898) based 

~~ 5 a:~~{~~e~o~eg~~d (~~lS)w a!or~ ~;:te~pe~i!~A-~as!Jer~~rn /~~~~~~~ 
~;1 ~ ~~~~d r~~~ 2 ) Sy~~~!d ~~st~a 1 }~~gu~te~~~iect~~ ca ;~~~m S=~~a i ~ub ~!~~~~ 
A rev i ew of literature (Peck, 1898, lloyd 1918, 1922) a nd the fore­
go ing discuss i on reveals that Stereum spjdicj'jm var. p~icatud Peck, 

~!~;~u~/U~;tr:v;1 ~~n an~a f~d'i;um p~~{~:~~/rn bas~~d ~~e t~r~!e di ~~~~~~~ 
type m:lterials, each of ...tlich differs from the other tu o in rreny importat 
and distinctive features. 

American mycologis ts have seemingly been unab le to distinguish between 

~~!ri~~t!~a~~u~s ~~ ~i~::J;u~i t=~d i~· !§~~~~~~m u~~;; ~ce~:~ 
In contrast S. plicatulum as represented by the Japanese materul 
sent to lloyd bY Prof. A. Yasuda and also by recent material collected 
in Ind ia appea rs to provide a name for an otherwise l.l'ldescribed Asiatic 
Stereum. 
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PHOMA PROBOSCIS SP . NOV . PATHOGENIC ON CONVOLVULUS ARVENSIS 

DANA KELLY HEINY 

Depar t ment of Plant Pathology, University of Arkansas, 
Fayetteville, AR 72703 , U.S .A. 

ABSTRACT 

PhomtJ proboscis Heiny pathogenic on field bindweed 
(Convolvulus arvensis L . ) is described and illustrated . 
P. proboscis is typified by ros t rate py cnidia, eguttulate, 
occasionally septate conidia averaging 10. 5 x 3. 5 J.J.m, 
unicellular, sph er leal chlamydospores, and optimal growth 
at 20 "C. 

INTRODUCTION 

Diseased field bindweed (Convolvulus arvensls L.) 
l eaves and stems were collected i n Ph i llips County, 
Colorado, in 1988 and trans ported to Arkansas under permit 
from the USDA Animal a nd Pla nt Health Inspection Service 
and the Arkansas State Plant Soard . A species of Phoma. 
was isolated from diseased plant tissue and reinoculated 
on field bindweed seedlings in a g rowth chamber. The 
fungus caused collapse of young petio l es and shoots and 
developmen t of small lesions on leaves. Severe infection 
below the cotyledonary node caused death of field bindweed 
seedlings. 

Several species of Phoma have been described 
previously from Convolvulus spp. or the related genus 
Calystegia without regard to their pathogenicity . 

Published with the approval of the Director of the 
Arkansas Agricultural Experiment Station. 
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Included among these a re Phoma convolvuli Wehmeyer on 
Convolvulus g lomeraca Chois. collected in India (Wehmeyer, 
1964) ; Plloma sepium Brun. on Calystegia sepium (L.) R. Br . 
(Saccardo , 1895); Phoma minuca Alcalde and Phoma 
mac rocollum Alcalde on Calyscegla sepium i n Spain 
(Alcalde, 1952). Saccardo (1895} also listed Phoma 
capsularum (Schw.) Starb. in seed capsules of Convolvulus 
purpureus (syn. Ipomoea purpurea (L . ) Roth.) (Bedevian, 
1936). The Color3do field bindwe e d isolate, described 
here as a new species, combines characteristics that do 
not occur together in any previously describe d species of 
Phoma (Boerema, 1976; Boerema et al., 1965; Boerema et 
al., 1981; Dorenbosc h , 1970; Morgan-Jones, 1988a; 
Morgan-Jones, 1988b; Morgan-Jones and White , 1983; Sut ton , 
1980; Wehmeyer, 1946; Wehmeyer, 1964). 

MATERIALS AND METHODS 

Colony characteristics and radial growth r a tes of 
mass t ransfer cultures were dete rmined on each of four 
medi a incubated at 20, 25, or 3o•c in da rkness (Table 1) . 
Agar disks 5 nun in diameter were taken from 7- day-old 
potato dextrose agar (PDA) spread plate cu ltures and 
inverted in t he center of each pla te. All treatments were 
replicated four t imes . Measureme nts of radial growth were 
recorded after 4, 7, and 14 days. Dimensions of 10 
pycnidia a nd 15 conidi a we re measured from each medium 
after 14 days of growth at 25•c, exposed to a 12-hr daily 
photoperiod 42 em from the light source (Brigh t Stik, 
General Electric, Cleveland, Ohio 44112). 

Agar blocks (2 em square) of cultures from each 
medium were exposed to ammonia vapors or treated with 1 N 
NaOH for observation of pigment change or crystal 
formation diagnostic for some Phoma species (Dorenbosch, 
1970). 

Pycnidia from POA were fixed in Karnovsky's fixative 
( 1965 ), embedded in JB- 4 re s in (Po l ysc iences, Inc., 
Warrington, PA 18976-2590), and sectioned 4 to 10 j.jm thick 
with a glass knife on a Sorvall MT 2 - B Ultra-m icrotome. 
Sec t ions were stained with Lugol's iodine {Tuite,l969; 
Boerema et al. , 1981) or 3% erythros in in 10% ammonia 
(Sutton, 1980) for permanent resi n mounting, or 
wet-mounted in lac t ophe nol cotton blue containing 0.004% 
aniline blue (EM Diagnostic Systems, Inc . , Gibbstown, New 
Jersey 08027) . 
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DIAGNOSIS 

Phoma proboscis sp . nov . 

Laesiones circulares vel elongato-irregulares , usque 
ad 2 mm diametro, coalescentes et laesiones grandiores 
formantes, cinereae vel fulvidae vel aurantiaco-brunneae, 
margine distincto, brunneo, deducentes caule s juvenes et 
petioles hospitis illuc ut hi collabentur et 
desiccescantur. Mycelium septatum, ramosum, pallide 
brunneum ve l brunneum, hyphis 4.5- 7 J,.tm lat.is. Pycnidia 
solitaria vel confluentia, subglobosa vel ampulliformia, 
brunnea vel atrobrun nea , ex parte immersa vel 
super f icialia, pro parte maxima glabra, 
pseudoparenchymata, ostiolis solitariis vel plus ( usque ad 
9) praedita, colla elongata aliquando ramosa solitaria vel 
plus plerumque confingentia. Pycnidia 173-550 X 112-275 
JJm (383 X 256 ,Ura) , colla 1/3- 3-plo longiore quam pycnidii 
diametro. Cellulae conidiogenae phyialidicae, hyal inae, 
simplices, parietibus laevibus praeditae, subglobosae vel 
late ampulliforrnes, 6.5-9.0 X 6.5-12.5 JJm. Conidia 
salrnonea (in congerie), enteroblastica, hyalina, 
simplicia, j uventute eguttulata, ex culturis vetustioribus 
biguttulata, cylindrica vel anguste el l ipsoidea, 
extremitate una sacpe parum amp liora, pediforraia v e l 
interdum parum c urvata, utraque extremitate obtusa, 
laevia, con tinua (vel ea maxima aliquando 1-septata), 
5 . 5 - 15.0 (17) X 2.3-5.0 1Jm , medio numero 10.5 X 3 . 5 1Jm. 
Chlamydosporae sphericae, unice llulares , intercalares, ca. 
14 JJm diametro. 

Les i ons circular to e longate irregular, up to 2 mm 
in diameter, coalescing to form larger lesions, gray or 
tan to orange-brown, margin distinct, brown; causing young 
stems and petio l es to collapse and desiccate. Mycelium 
septate, branched , pale brown to brown with hyphae 4.5-7 
JJm wide. Pycnidia solitary or confluent, subglobose to 
flask-shaped, brown to blackish brown, partly immersed or 
superficial, mostly glabrous , pseudoparenchymatous, with 
one or more ostioles (up to nine) , usually developing one 
or more elongate necks, which sometime s branch. Pycnidia 
173-550 X 112-275 IJm (383 X 256 IJm) with neck length from 
1 / 3 to 3 times the diameter of t h e pycnidium. 
Conidiogenous cel l s phialidic, hyaline, simple, 
smooth-walled, subglobose to broadly flask-shaped , 6. 5-9.0 
X 6.5-12 . 5 ,Urn. Conidia salmon color in mass, 
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enteroblastic, hyaline, simple, eguttulate when young, 
biguttulate from older cultures, cylindrical or na rrowly 
ellipsoidal, often slightly larger at one end, foot-shaped 
o r sometimes slightly curved, obtuse at each end, smooth , 
continuous or largest conidia occasionally one-septate, 
5.5·15.0 ( 17) X 2.3 - 5.0 !Jm, averaging 10.5 X 3 . 5 IJm . 
Chlamydospores spherical, unicellular, intercalary, 
approximately 14 pm in diameter. 

P. proboscis differs from other species in having 
rostrate pycnidia, relatively large eguttulate conidia 
that are occasionally septate, unicellular, s pherica l 
c hl amydospores, and an opt:imum growth rate at cooler 
temperatures (20.C). 

Figure 1; Plates 1, 2, 3 and 4. 

Pycnidia developed on dead tissue following 
incubation unde r lights in a moist chamber [Plate 1, A, 
B). 

Growt h rates va ried with media a nd temperature 
{Table 1 ] . The highest rate of g rowth occurred on oatmeal 
agar at 20° C. At 25°C, rate of development was greater 
on oatmeal agar t h an on any other medium. No growth 
occurred in darkness at Jo•c on any medium [Table 1 ]. 

Colonies on malt extract agar (MEA) were dark 

PL\TE 1. A, Lesions on leaves and stems of Convolvulus 
arvensis caused by Phoma proboscis (se l ected lesions 
indicated by arrows) . B, Pycnidia of P. proboscis 
developing on bindweed stem. 



Table 1 

Ave rage growth diameter of Phoma probosc is 
plated on various media at three temperatures . a 

Potato Dextrose Malt Ext r act Oatmeal Ce llulose 
Agarb Aga r c Agarc Agard 

---- - ---
zo ' c 25 ' c 3o ' c 20 ' c 25 °C 3o ' c 2o'c 25 'c 30 ' c 20 ' c 25 ' c 

Dayse ( mm ) (mm) (mm) ( mm ) (mm) ( mm ) ( mm ) (mm) ( mm) ( mm ) ( mm ) 
-
4 l 5 . 0 7 . 0 5 . 0 ll. 5 7 . 5 5.0 l5 . 0 12.0 5.0 13 .0 6. 5 

29. 0 7.0 5.0 24.0 7 . 5 5 . 0 34 . 0 12.5 5. 0 21.0 7.0 

14 57.0 7.0 5.0 46 . 0 8.0 5.0 70 . 0 17 . 5 5. 0 43.0 7.0 

8 A culture plug 5 mm in diame t e r \olas i nverted on four r epl icat ions of each of four media. 
Plates .... ere incuba t ed in darkness at t he t emperatures i ndicated . 

b Ac i d ified (Difco Laboratories. Detroit. HI 48232 ) . 
c Difco Laboratories, Detroit, MI 48232. 
d F.ggins and Pugh (1962), s ubstituting cellul ose powde r MN 300 by Macherey, Nagel & Co. 

(Brinkmann Instruments . Inc .. Westbur y, NY 11590) for ball · milled \Jhatman' s cotton 
cellul ose powder. 

e Number of days pla tes we r e incubated . 

30' c 
(mm) 

5.0 

5.0 

5 . 0 

... 
:1: 
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olivaceous with sparse aerial mycelium (Plate 2, A] , with 
center darke r and t h inly f loccose or slight ly ropy in 
appearance , reverse dark olivaceous. On PDA colon ies -were 
lanose or somewhat floccose , ye llo1J · b r own t o dark brown , 
p igme nt increasing '"'ith age, with a white margin 5 mm 
wide, colony darker towards the cente r , reverse brownish 
[Plate 2, B). No pycnidia deve loped in darkness on MEA or 
PDA . 

Co lonies on cellulose agar i.n darkness had some 
aerial mycelium, becoming floccose with age, producing 
sparse p ycnidia after 7 days at 20•c, fewer at 2s•c. 
Mycelium was sparse and brown i n agar ( Plate 2, C]. On 
oatmeal agar , colonies we r e dark brown, consis ting of a 
dense mat of pycnidia even i n darkness, with a 6-mm-wide, 
light brown , lanose margin. Ae r ial myce lium was sparse, 
increasin g with age, floccose to l anose, olive-brown or 
g ray to whi te in color {Plate 2, D]. 

Mycelium was composed of septate, branched , pale 
brown to brown , short (9.0 X 7.0 pm) or long (20.5 X 4 . 5 
JJm) barrel-shaped or straight cells 13.5-36.5 X 4 . 5-5 . 5 pm 
(Plate 3, A, B). Chlamydospores de veloped i n hy phae 
malt extract agar, less frequently on cellulose agar or 
PDA {Plate 3, C , D]. 

HOLOTYPE : On lea f petioles and blades, and on stems of 
Convolvulu s arv ensis L.; Phillips Coun ty , Colo r a do, 
U. S . A., Hay, 1988 , D. K. Heiny, UARK . 

PARA TYPES: BPI, K. 

LIVI NG CULTURES: ATCC. 

Etymology of specific epi t he t: Refers to e longate necks 
of pycnidia t hat sometimes resemble an e lephant' s trunk . 

ADDITIONAL NOTES 

Ammonia vapor d id not ca use crystallization or 
changes in color of agar or hyphae. NaOH caused no change 
on MEA or PDA , but marginal hyphae on oatmeal agar turned 
light orange-brown, darkening bey ond t h e ye llowing of 
oatmeal agar alone trea ted with NaOH. No crystals were 
produced on any medium . 

Exposure to light promote d py cnidia developmen t on 
all media . Pycnidia d eveloped elongate necks wi thin 7 
days on all media, es pecially on PDA {Pla te 3 , C-K; Plate 
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4 , A· F). Pycnldia sometimes produc e d branches that 
developed into an enlargement resembl i ng a pycnidium 
(Plate 4, F). Pycnidia were smallest on cellulose agar, 
102 -428 X 102-193 SJm , averaging 246 X 134 iJ.m. Otherwise, 
173-550 X 112-275 ~'"· averaging 383 X 256 ~'"· 

The pycnidial wall was composed of textura angularis 
[ Plate 3, E], with two to five layers (Place 3, F], 13-18 

J,J m thick, frequently slightly thicker i n the zone of 
transition between the neck and the main pycnidia body 
( Plate 4, A, D), with individual cells 7-16 JJm in 
diameter. Cells darkened upon addition of Lugol' s iodine, 

PlATE 2. Growth of Phoma proboscis on various media after 
14 days in darkness at 20 C (left) a nd 25 C (right). A, 
malt extract agar; 8, potato dextrose agar; C, cellulose 
agar; D, oatmeal agar. 
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which is brown , but did not turn red as descr ibed by 
Boerema et al. ( 1981) for sc leroplectenchyma of some Phoma 
species in t h e section Plenodomus . Con id iogenous ce l ls 
were borne on the innermost cells of the pycn idial wall up 
to t h e base of the neck r egion. Conidia were as described 
previously [Plate 4, G] . Concentrated spore suspensions 
a ppeare d mu ddy brown. Conidia on water agar i nitially 
produce d a single germ t ube t h rough one end or late r ally 
near one end of t h e spore (P l ate 4, H) . 

DISCUSSION 

The isolate was compared to an is olate of Phoma 
complanats (Tode ex Fries) Desmazieres obta ined fro m the 
American Type Culture Collection (ATCC #32158). Conidia 
of P. complanata had a size range similar to the range of 
P. proboscis, and some conidia had one sep tum. However, 
the majority of P . complanata conidia were found to be 
smaller ( 7 . 0 X 3. 0 JJm ) t ha n conidia of Phoma proboscis, 
pycnidia were much smaller (153 X 12S ,t.~ m) , and , o t her than 
tempe rature and ligh t preferences , no simila ri t i es in 
othe r cultural or morpho logical cha r acter i stics we re 
found . Othe r Phoma s pecies that produce occas i ona l 
septate conidia include P. dennisi i Boerema ( Boerema, 
1976), P. exlgua Oesltl. var. exlgua (Morgan-Jones a nd 
Burch, 1988c) , P. lycopersici Cooke (Morgan- J ones and 
Burch, 1 988b), P. macrostoma Montagne (White and 
Morgan -J ones, 1984) , P . med icaglnis Ma lbr . & Roum . 
(Boerema, 1976; Morgan-Jones a nd Burch , 1987), and P. 
plnodells (L . K. Jones) Morgan-Jones & Burch (Boerema, 
1976 ; Morgan-Jones and Bur ch, 1 987; Wh ite and 
Morgan-Jones, 1987). 

P. mlnu ts a nd P . macrocollum on Calystegia seplum 
have con idia s i zes of 2-3.4 X 0 . 9 - 1. 2 JJm and 2 .8 -4 . 2 X 

PLATE 3 . Myceliwn, chlamydospores, and pycnidia of PhollUl 
proboscis deve l oping on a rt ificial media. A, hyphae with 
ba rrel -shaped cell s; B, hyphae composed of straight ce lls; 
C, spherical , s ingle -cell e d , intercalary c hlamydospore ; 0, 
chlamydospores; E , pycnidial wa ll; F, cross~ section of 
pycnidial wa ll; G, mul tiostiolate pycnidia from oatmeal 
agar; H, pycnidia from potato dextrose agar; 1 , pycnid iWD 
with two necks from potato de xtros e agar ; J, pycnidiWD 
from po tato dextrose agar; K, pyc nidia with elongate necks 
on potato dextrose agar. 



465 



466 

1.5 -2 . 0 j.J.m, respective ly (Alcalde , 1952 ) . Both ranges are 
completely outside the range for P. proboscis. Spore 
sizes of P . sepium from C. sepium a re 10 - 1 2 X 4 !Jm, but 
pycnidia are described without measurements as sparse and 
min ute (Saccard o, 1 895), which i s not typical of P. 
probosc is. P. convol vuli from Convolvulus glomerat.a has 
f u soid conid ia 6-7 X 1. 5-2 . 0 J.lm (Wehmeyer, 1964), too 
small for P. proboscis . P. capsulsrum f rom Ipomoea 
purpurea ( tall morningglory) has conidia approaching the 
appropriate size f o r P. proboscis ( 8 - 10 X 2.5-3.5 J.J. m), but 
details on shape a nd guttulation of conid ia are not 
ava ilabl e (Saccardo, 1883; Saccardo, 1895) . Pycnidia of 
P . capsularum on average are smalle r than expected fo r P. 
proboscis and l ack a pronounced rostrum (Saccardo, 1883; 
Saccardo , 1895) . P. capsularum is appa r ent l y restricted 
to the seed capsules of ta ll morningglory . 

Like Phoma proboscis, t he type species for t h e 
genus , Phoma herbarum Westend., is described as having 
salmon pink spores (Boe r ema, 1964). Among other 
differences , however , Phoma h e rbarum produces a red 
pigment that changes to violet-blue upon a ddi tion of NaOH 
(Dorenbo sch, 19 70) . The s hapes of pycnidia of Phoma 
proboscis are similar to the shap es of pycnidia of Phoma 
mulciroscraca ( Mathur, Menon & Thirum.) Dorenbosch & 
Boerema ( Dorenbosch & Boerema, 1973; Dorenbosch a nd 
H<>weler, 1968) . Howeve r , conidia of P . mulciroscrata 
measure 5-6.5 X 2-2.5 J.Jm, and cultures grow rapidl y at 
3o•c (Dorenbosch and Boerema, 1973), unlike cultures of P. 
proboscis, which grow better at coo l er temperatures (20•c; 
Table 1). Colonies o f P. multirost:rat:a attain diameters 
of 76 rom , 80 mm , and 72 mm after 7 days on PDA at 20•c , 
2s•c , a nd 3o•c, respective l y (Morgan- J ones, 1988b); P. 
proboscis req ui r es 14 days on PDA to reach a diameter of 
57 mm at 2o•c, and grows very slowly at 2s•c and 3o•c on 

PLATE 4. Pycnid ia a nd conidia of Phoma proboscis. A, 
longitudinal-s ection of short- necked pycnidium; B, 
l ong itud inal - section of pycnidium with elongate neck; C, 
lo n gitudin al-sect ion o f neck of pycnidium ; 0, 
longitudinal-section of pycnidiwn wi t h e l ongate neck; E, 
longi tudinal-sect i on of pycnidium with branching neck; F, 
enlargements on pycnidia bearing one neck ( l ef t ) or 
several necks (right); G, con idia (ar r owhead indicates 
septum); H, germi nat i ng con i dia on water agar , stained 
with l actophenol cotton blue . 
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all media tested (Table 1; Plate 2]. The structures of 
the pycnidial walls of P. proboscis and P. multlroscraca 
also differ . Th e outer cells of pycnidial walls of P. 
proboscis are distinctly isodiametric. In P. 
multirostrsta they are ellipsoid or oblong to cylindrical 
(Morgan-Jones , 1988b). Pycnidia of P. proboscis are not 
covered by a loose network of hyphae, a characteristic 
that distinguishes this species from P. multlroscrata 
(Morgan-Jones , 1988b), P. herbarum (Morgan-Jones , 1988a), 
and P. americana Morgan-Jones & White (Morgan-Jones and 
l,lhite, 1983). The unicellular chlamydospores of P . 
proboscis are more spherica l than chlamydospores of P . 
multiroscrata, which are doliiform, oblong , or flat - sided 
(Morgan -Jones, 1988b). Only three additional genera with 
unicellular ch l amydospores have been described: P. 
pinodella (Boerema , 1976; White and Morgan-Jones, 1987), 
P . eupyrena Sacc. (Morgan -Jones and Burch, 1988a), and P. 
medicaginis (Morgan-Jones and Burch, 1987). 

Species belonging to Phoma section Plenodomus 
(Preuss) Boerema, van Kesteren & Loerakker (1981) have 
rostrate pycnidia. P . proboscis is not included in 
section Plenodomus because it does not produce a thick or 
scleroplectenchymatous pycnidial wall like other members 
of the sect ion. 
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FIGURE 1. Phoma proboscis. A , longitudinal-section of 
pycnidium; B, various forms of pycnidia; C, conidia; 0, 
conid iogenous cells; E, hyphae and ch lamydospores; F, 
portion of pycnidial wall. 
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ABSTRACT 
NEW SPECIES p roposed: Entylorna zacintha Vllnky (type on C repis zacintha). 
- Melenotacnium sntirrhini Vicnnot -Sourgin ex Vllnky (type on Antirrhinum 
Jatifolium). - Ustllaqo dumosa VA:nky & Oberwinkler (type on R umex 
dumos~). ---­
The following names are considered SYNONYMS: Entyloma crepidis 

Kaw.-Starm. (type on Crepis praemorsa = misidentified Hicracium sp.) isS: 
hier aci i H. & P. Sydow ex C if., s. atr.- Melanotaenium lam ii Beer (type on 
C8iii1'lin aJbum), and M. koschurnikoveanum Lavrov (type on Galcopsi,S 
tetrahit) ore synonyms of M. jaopii P. Magnus (type on Teucrium montanum . 
- Neovossia iowensis Hume & Hodson, and N. danubiaJis T. Savul. (both 
having typt'S on Phragmites aust r alis) are considered synonyms of~ 
~ (Ttijmen) KOrn. {type on Molinia coerulea). - Uredo digitariae 
Rabenh. (type on Oig;taria sp. = misidenti f ied Cynodon dactvlon) is Usti lago 
cxnodontis (P. Henn. P. H enn. - Ustilago cariciphila Speg.l t ype on ~ 
bonari cnsis) is Farysia ti"I.Jemenii (Fischer v. Waldh.) Nannf. 

EXCLUDED SPECIES: Entyloma aristolochiae Saccardo (type on 
Aristolochia elegons) represents im mature oscocarps of a pyrenomycete. -
Ent yloma debonianum Saccardo (type on Oensnthe globulosa), and Entylom a 
hydrophilum Saccardo & Paoletti ( typ e on Sium cicut ae folium) are probably 
P rotomycetales. - Entyloma erodianum Saccardo {type on ~ 
moschatlm) is not a fungus but granules of an unidentified subst ance. -
~ qlyceriae Fragoso (t ype on Puccinell ia festuciformis subsp. 
t enuifoJia) is P sode rm a erhardtii (Chytridiales}.- The type of Entyloma 
xanthii Massalongo on Xanthium strumar ium) contains only necrotic host 
cells. - Melanotaenium byzovae Schwarzman (type on Callum tenuissimum ) 
is a myxom ycete. 
LECTOTYPE is selected for Till e ti a wilcoxiano Griff. (= T. hyalospora 

Masse e). 

In t his paper, further results of my taxonomical and nornenclatorial investi­
ga t ions on smut fungi arc presented. 

Entyloma species on~ s. lat. (Compositae). 
The foll owing Entyloma species were described from different~ species: 

1) E. crepidicola Trotter, 1908:21 , type on C repis bulbosa (L. ) Tausch 
(= Aetheorhiza bulbosa (L.) Cass.), Italy, Avellino, 5. Agat e dl Sopra, l4.V.1907, 
A. Trotter (Urophlyctis crepidicola Trotte r, 1907:27; nomen nudum ). Sari as 
globose outgrowths on the roots, 4-S mm in diameter . Spor es in g roups, first 

• St udies in Heterobasidiomycetes, part 72 
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intraccll ularly, globose, elli psoidal, sometimes slightly &rKJular, mostly D-15 !Jm 
in diameter, when yot.ng yellowish, when mature chestnut brown. Spore wall 
o ften ifTegular, 1.5-2.5 lJm thick, smooth. Known only from the type locality. 
{Material not seen, description taken f rom the original.) 

2) E. crepidis-ttbrae (Joap) Lire, 1938:139, t ype on Crcpis rubra L. , 
Yugos lavia, Dalmatia, Monte Marian near Spalato, 22 .V.1914, 0 . Jaap (BPI 
175176!). Sari as discoidal or convcxo-concevc, callous spo ts on the leaves, 1-) 
mm in diameter, g r ayish or yellowish-brown. Spores (F ig. 1) usuall y adhering In 
irregu lar gro~s, globose, broadly ell ipsoidal or polyhedral, 9-15 x 12- 18(-20) 
!Jffi, orange-yell ow or light brownish-yellow. Spore wall smooth, two-layered, 
uneven, 1.5-3.5 )MTl, sometimes with a short, pedicel -like thkkening at t he 
engle. It was reported on different~ species from Europe and Asia. 

3) Entyloma crepidis Kawecka-Starmachowo, 1939:173, type on "~ 
proemorsa", USSR, Ukraine, Kolomyya (formerly Poland, Kolomya, Bania 
Bere zowska, Mt. Rokleta}, Vl.l913, A. Wr6bl ewski (as Entyloma calendulae; 
KRAM 2521!). Kochman & Majewski (1973:176) considered E. crepidis as a 
synonym of E. picridis, t oge t her with E. arnoscridis, E. leontodont is and ~ 
hi croci! . The restudy of the type specimen, a leaf from KRAM, showed that the 
host plant actuall y does not belong to Crepis procmorso (L.) Tausch but it is a 
Hieracium sp. (from the gro1.4> murorum; checked also by P rofessor W. Sauer), 
and the smut is identicol to E. hieracii H. & P. Sydow ex Ciferri, s. str. 

4) A further Entyloma species on various C repis species is not identicol t o 
either E. crepidicola or E. crepidis-r...Orae. Ita formal description Is the 
following: 

Ent.yloma zacinthe Vinky, sp. nov. 
Typus in matr ice C re is zacintha (L.) Babcock(= Lapsana zocintho L. = Zacintha 
verrucose Gaertner, Craecia, im. Rhodes, inter pagg. Agaia lsodoros et Laerma, 
alt. ca. 200 m.s.m ., 27.1V.J978, K. V6rky. Holotypus in herbaria HUV (7174!); 
isotypus in BPI. 

Soti in foliis maculas rotundas, amphigenas, disperses vel gregarias, 0,5-2 mm 
diem., prlmum albidas deinde flov as et postremam pellicle brunncas fo rmentcs. 
Sporac singulares vel in gregibus parvis congregatae, globosae, ovoideae vel 
plusmlnusve i rregulares, 10-15 x 13-19 IJfTl diem., slbhyalinac vel fJavido­
briiVleac, pariete bistratoso, st rato lnterno cca . 0,5 tJm crasso, strata externo 
saepe inaequaliter inc rassato, 1,5-4(-5) um crasso, levi. Anamorpha ignota. 

Sori (Fig. 7) in leaves as round, thin, amphigenous, scattered or gregarious 
spots, 0.5-2 mm In diameter, firs t whitish, then yellow and finall y light brown. 
Spores (F ig. 2) soli t ary or in smal l gro~s, globose, ovoid or more or less 
Irregular, 10- 15 x 13-19 1-1m In diamet er, slbhyalinc to pale yellowish-brownj 
wall two· layere d, the imer layer c. 0.5 1Jffi thick, the outer layer oft en unevenly 
thickened, 1 . .5-4(-.5) IJm wide, smooth. Anamorph not seen. 

Key to t he Entyloma species on~ s. lat. 
1. Sori as globose outgrowths on the roots ......... .. .. . .... E. crepidicola 
- Sori as leaf·spots .. . ........ . ... .. ....•. .. ... . ... . ........ . . 2 
2. Sori callous. Spores in groups . Spore wall up to 3.5 IJm thick [. crepidis-rubrae 
- Sorl not call ous. Spores so litary or in small gro1.4>s. Spore wal l up to 

5 IJfT\ thick ••.•.. . .• . •••••••• , •..•...... . ......... E. zocinthoe 

Melonol acnium species on Scrophulerieceae. 
Viennot-Bourgin 0956:36) descri bed (i nvalidly; ICBN Ar t. 35.1 &: 36.1) 
Mclonotoenium antirrhini on Antirrhinum, collected in F rance. The s tudy of the 
type spec imen, compared with t he two other Me lonotoenium species, known on 
Scrophulorieceae, M. cingcns (G. Beck ) P. Magnus, and M. hypogaeum (L.- R. & 
C . Tulasne) Schellerberg, showed that M. antirrhin i is o dist inct species. Its 
description is the following: 
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Melanotaeniwn mtirThini Viennot-Bourgin ex Vlmky, sp. nov. 
Typus in rnotricc Antirr hinum lotifolium Mi ll er, Ga lll a, Distr. Alpes Mari times, 
Andon, pr. Grasse, Vl.1954, leg. Bouscary (PC!). 

Sorl in parte basali caulium pust ules molybdeas usque nigrescentes, sacpc 
conflucntes et magnas portes coulium nonnunquam ascendent es usque ad 
inflorescentiam surculis basallbus foliisque non exceptis obt egent es, pr imum 
epidcrmide tectos serius cpidermide r1.41to, massam nigram agg lutinatam 
spor.nrum ostendentes formantes. Sporae globosae, slbglobosae, ellipsoidcec, 
nonnunquam parum compressac, nunquam engulares, 12-18 x 14-20 um, atro­
rubrobrunneae, grnnulis plenoe, parlete levi, 2-stratoso, plusminusve aequaliter 
lnc rassato, 1,5-2,5 prn crasso, sine meculis refraclivis. 

Sari on basal part of stems as lead-coloured to blackish pustules, often 
confluent and cover ing large ports of the stems ascending sometimes to the 
In fl orescence, and comp rising bnsal shoots and leaves, first covered by the 
epidermis which later r~.Ptures disclosing the black, agglut inated spore moss . 
Spores (Fig. 4) globose, subg lobose, ellipsoidal, sometimes slightly flattened, 
never Bnguler, 12- 18 x 14-20 IJm, dark reddish-brown, with granular content.a; 
wall smooth, two-layered, more or less evenly thickened, 1.5-2.5 lJm wide, no 
light-re frac tive spots. 

The main differences between the t hree species of Melanotaenium on 
Scrophulariaceae are presented in form of a key. 
I. Sari as large galls on the hypocotyls. On Kickxia ...... , ... , M. h)'pogoeum 
- Sari os pustules on t he st ems ond leaves ....... . ..........•...•...• 2 
2. Spores usuall y irregular, often angul ar , 16-24 ~m long; wall uneven, 1-4 IJm 

wide, light-refractive spots of ten present. On Linar ia .. . .. . •... M. clnoens 
- Spores more or less regular , 14- 20 lJm long; wall even, 1.5-2.5 lJm wide, light 

refractive spots absent, On Antirrhinum ............. . .... M. antirrhinl 

Discussion. For t he spore measurements of Mel:motnen ium cingens, Viennot­
Bourgin (1956:170) giv~ almost t he same values 02-17 x 14 21 lJm) as for his 
M. anti rrhini (12-18.5 x 15-20 lJfll). For spore measurements of t he type of M. 
cingens (on Li naria genistlfolia, Austria, Mt . Leopoldsberg near Wien, Vl.18BO, G. 
Beck; HUV 1403; Fig. 3), I obtained 13-21 x 16-24 JJffi. Unfortunotely, 
Viennot-Bourgin did not describe the spore wall, and he did not specify which 
sample he studied. If the host plant was correc tl y iden t ifi ed (as Linaria) it could 
mean that Linaria species may be parasited by both M. ci ngens and M. ant irrhini. 
Ac tually , Viennot - Bourgin's figure (Pl. 42, fig . 1) of M. cingcns represents a host 
plont with a tumour on t he s tem, which is not typical forM. ci ngens. 

Mclanotaenium species on Labiatae. 
Three species of Melanotoenium were described on different Labiatae. Common 
to these species is, i.e., t hat the sori appea r on the basal part of the stems or on 
the hypocotyl as swellings or tlberous bodies. M. jaapli and M. koschurniko­
~ ate known only from the type collect ions while M. lomii was collected in 
a few localities in England ond Germany. The comparison of the spores of these 
t/vee species revealed no essential morphological differences. Consequentl y, I 
consider them as conspeci fi c as fo ll ows: 

Melanot aenium jaaeii P. Magnus, 19)):456, t ype on Teucrium montanum L., 
Cermony, Thuringia, ncar Jena, mt. Hausberg, l4.VII. l91l, 0. Jaap (PCI), M. 
lamil Beer, 1920:}}7 (September), type on Lamium album L., Great Britain, 
England, Cloucestershire, Stroud, Chalfont, earl y summer 1918, WF. Drew (K). 
- M. lamli H. &: P. Sydow, 1920:156 (Ap ril 15, 1921; later homonym), type on L . 
alb~.m, Thuringia, Gross Furro neor Sondershausen, l7.V.l918, G. MU ller (JE).-=: 
M, koschurnikoveanum Lavrov, 1934:87, type on CaJeoesis tetrahit L., USSR, W. 
Siber ia, prov. Tomsk , near Baturino, 28.VIt.1926, M.N. Koschurnikova (LE I). 
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Sari on IX!derground stems and hypocotyl as swelllngs or tuberous bodies, f r om a 
few mm to several ern long, dark coloured, cont a ini ng agglu tinated, black spore 
masses. Spores stbglobose, ovoid, usuall y Irregular, subpolyhedral or fl att ened, 

sometimes with prot uberances and also with light-refract ive areos, 12-18 x 
16-23 um in diameter, dar k reddish-brown; wal l smooth, often two-layered and 
irregularly thickened, 1-2(-3.5) urn wide. 

Neovossia moliniae, N. iowensis and N. danubialis = one species. 
Neovossia moliniae (T ru rnen) KO rnicke (1879:217), the type of the genus, is 
characterised by sari in sca ttered ovnries of Molinia caerulea (L) Moench, and 
by ovoid to irregularly elongated, sometimes subglobose or lemon-shaped, f inely 
and densely foveolate, dark reddish-b rown spores, 12-20 x 17.5-32(-36) \Jm in 
diameter, provided with a long, hyaline appendage derived from the sporogenous 
hypha. Spore germina t ion usually results in short basidia bearing o Iorge nli'Tiber 
of terminal fusiform or s lightl y curved basidiospores which, without copulation, 
give rise to mycelia or short, falcifonn bul listospores (secondary sporidia). 

Neovossia iowensis Hli'Tie & Hodson, in Hodson (1900:274) and N. danubialis 
T. SfivulesC\1 0955:71) were described from scattered ovar ies of Phragmites 
commi.Xl is Trin. (= P . australis (Cav.) Trin. ex Steudel). Although spores of N. 
dam.bio.lis were described as being larger than N. iowensis, 1 found th8t 
~es in the spore measurements fall within the normal variability of a 
species (V6nky 1985:95). 1 consider N. danubialis a synonym of N. iowensis. 

While N . moliniae and N. iowensls are distinct from all other known 
Neovossia species, they are indis t inguishable from one another , even in SEM 
pictures of the spores and germination studies. Consequentl y, I consider t hem as 
one species under the oldest nomeN. moliniae. 

The types of Tllletia wilcoxiana Griff. 
In t he protologue ofT . wilcoxiana, Grif f iths (1904:88) mentioned two collections, 
both on "Stipa eminens Andersonil Vasey" (= 5. lepida Hitchc. var. andersonii 
(Vasey) H itchc .), from USA, California, Santa Monico, coll ected by H.E. Hasse. 
One of the samples was collected in "Spring 190 1", the ot her in "April 1902". The 
second dat e, however, was probably a si ip of t he pen and should have been 
Ap ril 5, 1895. The original samples are pr eserved in Beltsvi ll e. The first one 
(BPI 17)9)0!), is represented by scanty, more or less immat ure sori . The second 
one Is richer (BPI 173929! & 173924!)1 labelled as "n. sp.", collected on "Apri l 51 

1895". There is no coll ection from April 1902. I select as lectotype for Til letia 

~~l:,x~oa~: ~;[~· ~~~~c~~ ;.~~.~B~et(~ap~l~~~~ot)~r~n~n:r;Yo~~!P~~~~) o7i!;~~ 
1901 (BPI 173930!). T. wilcoxiana is a synonym of T. hyalospora Massee 
(1899,148). 

Ustilago carlciphila Speg. = Farysia thuem enii. 
Spegazzini (1925:152) described U. carici phile with some hesitation, under t he 
genus Ustil ago (type on Care x bonar iensis Oesf., Argenti no, Prov. Buenos Aires; 
no special coll ection designated). Spegazzini characterised this species, i.a., by 
the foll owing: sari in ovaries, spore mass olivaceous, powdery. Spores subglobose, 
6-10 \Jm long, oliveceous; well thin Cl -1.5 ~m), when young smooth, when 
mature fine ly papillate. Ci ferr i (1931:58), without seeing eny material, 
transferred it into the genus Cin tractia. 

The study of a specimen, collected by C. Spegnzzini in Argent ina, Prov. 

~:en:en~i(~;~~v~:r~Ynl~~i~~ 1~n~~~~d?~~ ~!~lirvenvceea~e(~~39~. i~ ~- ~Y'2~1)~ 
The sori start to develop from the floral pedicel, within t he utricle, beneath the 
young nu tl e t (sim il ar to F. thuemenii on Cnrex ripnri n- G. Deml, pers. comm. ). 
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Spores very variable in shape and size , globose, subglobose (4-7 )Jm), irregular, 
pyriform or elongate (5- 12 )Jm long), pale olivaceous-brown, densely 
verr uculose. Hypha! f ascicles ("elaters"), t ypical for Farys ia ore also present, 

Whotls Usti l o di itariae auc lt. '? 
Kunze (in Hell 18}():369) described Uredo Ustilaqo) digitariac Kunze as follows: 
"maculis obsoletis pa11idis, occrvis germim.n1 effusis, sporangiolis magnis, 
sporidiis globosis, minut isslmis, atris. Auf Digilaria setigera R t h.", collec ted by 
F. HoU, ls iWld of Madeira . From this short and incomplete description t he fungus 
can not be Identified with certainity. Regarding the host plant , Professor 
Scholz's opinion (in lilt.) is: "Apparently the name Dlgitoria setiqera Roth given 
by Kunze is a misidentification. Only one species of Digitaria is reported from 
Madei ra: D. ciliaris (Retz. ) Keele r". 

Rabcnhorst publi shed in his cxsicca t o (Rbh., Herb. viv, myc. ed. 2, No. 1199, 
1847) "Uredo Oigitariae Rabenh. Mspt. Ab Ured. Penicorum W. sot diverse! 

~~~~t(!:. g;~;'zi)r:o 1 ~nf~;~~~·aJprU!~~;t~ Rc:~~r:;~t~hi{P~un~~s~~)t ~~~stH~~n.H~~ 
misidentified Cynodon dactylon (L.) Pers. 

Winter (in Rabenhorst 1881:88), based on Kunze's name, Uredo digitariae 
Kunze, but using Rabcnhorst's material (= Ustllaqo cynodontis), gave a more 
detailed descrip t ion of what he considered to be "Ustilago digitariae (Kunze) 
Winter". 

Consequently, it is not known what the name 
Kunze (1830) represents. On the ot her hond, Uredo 
Ust llago cynodontis (P. Henn.) P. Henn. (1893 syn. 
Oi tmar var. cynodontis P. Hennings 0892)/. That m eans, a for t he well·known 
and wid1H1pread smut of C ynodon dac tylon there is an older name t han Ustilago 
cynodontis (P. Henn. ) P. Hcnn., namely U redo digitarloe Rabenh. Fortunately, 
Kunze's fungus Ustilago digitarlae (Kunze) Winter (1881) preoccupies the name 
Ustil ago digitariac and it is not necessnry to propose the Henni ngean name for 
conservation, at least until the identity of Kunze's fungus can be clarified by the 
s tudy of t he type specimen. 

Ustilago 4Jm01a VAnky & Oberwinkler, sp. nov. 
Typus in mat rice Rumex dumosus A. Cunn. ex Mcisn., Australia, New South 
Wales, Moree , 30.X.l96l, F.W. Cu tting. Holotypus In HUV 6663!, isotypi in BRIP 
11845! et in OAR 85}3 (sLD Ustllago kuehneana). 

Sari caules ramulosque parum tl..fllefacientes, masse sporarum purpureo-brumca, 
serniagglutinata. Sporae globosae , ovoideae, ell ipsoideae vel parum irregulares, 
9,5- 12 x 11 - 15 liffi1 parie t e flavido - brumeo simul viol aceo t incto, sub 
microocopio normoli retieulot o, punctoto-reticulato vel reticuliformiter 
punctate cum 6 - 9 reticuli s in diametro sporart.Wn, m uris re ti culi 0,5-0,8 IJITI 
allis, in sectione medians si cut projectiones obtuslusculae apparent ibus, in SEM 
reticulate, vern.JCis ad muros et in campis inter muros visibilibus. 

Sari (Fig. 8} in slightly swoll en s tems ond branches filled by a purpli sh-b rown, 
semlegg lutlnated spore mass. Spores (F igs 5, 6) globose , ovoid, e ll ipsoidal or 
slight ly irregular, 9.5- 12 x 11-15 lJm 1 violet tinted yellow ish-brown; wall in LM 
reticulate, punctate-reticulate or only puncta te in a reticulat e patt ern, 6-9 
rncshcs per spore diameter, m uri 0.5-0.8 J.lm high, in median view appeari ng as 
blunt projecticns, in SEM reticulate with tl.Dercles In the lnterspaces and on 
rnuri. 

U. dumosa differs from U, parlatorei, i.o., by the different type of reticulat e 
surface ornamentation and by t he low muri, in median view appearing as blunt 
projeclionsj from U. kuehneona by t he smaJ ier spores and t he low, blunt muri. 
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Fig. 1. Spores of Entyloma crepidls- rubrae (Jaap) Liro. Type. 
Fig. 2. Spores of Ent xlomo zoclnl hn V6nky. Type. 
Fig. 3. Spores of Melnnotaenh.m cingens (G. Beck) P. MognU9. Type. 
Fig. 4. Spores of Melanotacnium ontirrhini Viennot-Bourgln ex Vfmky. Type. 
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Figs 5-6. Spores of Ust\lago dumosa VAnky & Oberwinkler in LM and SEM. Type. 
Fig . 7. Sori of Ent yloma zocinthD on Crepis zacintha . Type. 
Fig, 8. Sori of Ustilago dumosa on RIJTlex dumosll3. Type. 

Bars = 10 wn, except for Fig. 6, where it represents 4 ~· 
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EXCLUDED SPECIES 
E. aristolochiae Saccardo, 1915:32, t ype on Arist olochia elegans (cul t .}, Island 
Malta, San Antonio, 19.XII .l913, C. Borg (417; PAD!). 

Accordng to t he or igi na l description: Sari on withering leaves, decolori ng t he 
epidermis, ~ to l mm in diam., surrounded by o black halo. Spores crowded, 
globose, 12-15 lJm in diem., yellowish to dark b rown, wall 1-2 J,Jm thick, nearly 
smooth, with pole plasm, often divided in different ways. 

Bleck sari, dark brown spores wit h divided protoplasm are not characteristics 
of an Entyloma. The study o f t he type specimen showed that the agglomerat ed 
fungal cells, yellowish-brown at the pe riphery, otherwise hyali ne , rounded t o 
irregular in shape end size, sometimes elongate d and divided, represent 
Immature ascocarps (perithecia) of a pyrenomycete. 

Entylom a debonianum Saccardo, 1914:115, t ype on Oenant he globuloso L., Island 
Malta, Chain Mula, IV.1913, A. C aruana- Gatto (PAD!). 

Seccer do described this species as follows: Sari on stems as blackish pustules, 
0.5 - 0.6 wn In diameter. Spores produced in subglobose, int ercellular masses 300 
!Jm in diameter. Spores ellipsoidal-globose, 16-17 IJm in diameter, with 1-J 
hyaline nuclei, wa.ll smooth, abou t ]J.Jm thick, yell owish-brown. 

The study of the type specimen showed that thi s is not an Entyloma. The 
"spores" measure 16- 24 )Jm in diameter. It may be in the P r ot omycetales, but it 
is not Protomyces mac rosporus Unger, which has much larger ascogcnous cells 
07-74 )Jm). 

Entyloma erodianum Saccardo, 1915:33, type on Erodium m06chatliTI {L.) Hbr., 
Island Malta, Addolorate, 9.111.1914, A. Caruana-Gatto 08Bi PAD!), According l o 
tt-e original description, this species is characterised by sar i forming li ght brown, 
indefinite, emphigenous spots. Spores not crowded but densely and widely 
situated in the leaf parenchym a, globose or slightly angular-globose, 14-15 IJlTl 
in diameter, cp isporc l.S )Jm t hick, light yellowis h- brown, plasma sometimes 
div ided into 2- 4. In withered leaves of Erodium moschatlJ'Tl. Hardly visi ble. 
Spores sometimes only 9 !Jm in diame ter. 

This descripti on is consis t ent with the characters of an Enty loma, except t he 
s t atement that "the plasma is sometimes divided into 2-4''. However, t he study 
o f the type specimen revealed that the "spores" are, in fact, compact bodies of 
non-fi.X'gus or igin. Their form varies from glob ose to rectangular, measuring 
6-20 JJffi In diameter, composed of numerous concent rical layers. Rarely may be 
composed of 2-4 pieces. These bodies somew hat resemble starch granules but 
are iodi ne negative. 

Additional Entylom a species, report ed from Geraniaceae, are E. atlantica 
Massenot , in Guyot, Malcnyon &: Massenot , 1958:187, and E. geranii Kuzne tz ova 
& Schwarzman, in Schwarzman, 1960:276. 

Entylome glycer iee Fragoso, 1924:441 , type on Glyceria tenuifolia Boiss. & 
Reuter (= Puccinell ia festuci f ormis (Host) Pari. subsp. tenuifolia (Boiss. & 
R euter) W.E. Hughes), Spain, near Barcinona, Castelldefels, Vll.l910, F. Sennen 
(MA 7133! ). It was described as hav ing globose to ell ipsoidal spores 17-28 )Jrn in 
diameter . The study of the type revealed that it is Physoderme gerhordti i 
SchrOter (Chy tr idiales). 

Entyloma hydrophilum Saccardo & Paoletti, in Seccardo, 1889:85, type on Sium 
cicutaefolium Schrank, USSR, Siberia, neat Minusinsk, coli , N. Martianoff ([E1"; 
PAD!). 

This fu ngus was described as producing blackish, amphigenous, pustulous sori 
that never open on the leaves in yellowish, inde fin ite patches. Spores in the host 
cells, crowded, subglobose to angular, 24 ~mIn di am eter, epispore thick, brown, 
nucl eus globose, subhy eline, 15 IJm in diameter. 

Liro (1938:]]9), without see ing mater ial, suggested that "this species may 
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possib ly be identical t o Entylomo fl av um C iferri, although the spores are said to 
measure '-"' to 24 1.1m". 

The study of t he type specimen revealed that this fungus is not an Entyloma, 
either. For t he "spore" measurements I obtained 12- 24 x 16-26(- 30) pm vaJues . 
The colour of t he sari , the morphology of t he spores, including t he great s ize, ore 
not typical for Entyloma. It looks lik e a P rotomycetales, but it could not be 
identifi ed wit h any of the known members of t his order, m entioned by Reddy end 
Kramer 0975). All three species, P rotem ces macros crus Unger, Bur enia cicut a 
(Lindroth) Reddy & Kramer , and B. inundate Dangcard Reddy & Kremer, have 
rnuch larger ascogenous cells. ----

Entxloma xant hii was described by Massalongo, in Saccardo 1913:568, on 
Xont hi um strumar ium L., from ll a.ly , Verona, Tregnago, "Calavena", summer 
1913, coli. C. Massalongo (PAD!). Accor di ng t o the original description "The sari 
appear on t he upper surf ace of t he leaves as abundant , small, cir cul ar or angular 
spots, 2-3 mm in diam eter, s ligh tl y bull a t e, no discoloration at the margins, 
whitish, almost calceolat e, on t he under side of the leaves the sari have a li ght 
olivaceous-yell ow colouq spores in the mesophyll, globose to subglobose, in loose 
groups, fumose, l0-14 IJm in diameter; epispore t hin, minute ly punct at e-rough; 
conidia not seen. A species recognizable rather by the peculiar spots and host 
plant" . 

The study of the type specimen of Entyloma xanthii revealed no spores of 
Entyloma type, only necrotic leaf t issues covered by a white exudate which 
disappears in boiling wate r. 

Schwarzman (1960:301) described Melanotaenium by zovne, from Galium 
tenu issimum M.B., USSR , Kazakhstan, Dzhambulskaja obi., C hu-lli jskii Mts, 10 
km from railway s t at ion Khantau, 26.V.1958, coli . Z.M. Byzova (AA!). Sari on the 
s tem and leaves, rounded or elongated, bullate, lead- coloured, f irst "covered by 
the epidermis" , later bursting. Spore mass brownish· violet. Spores globose , rarely 
ovoid, 9.5- ll( - lJ) x 9.5- 13 ~m ; eplspore 1-1.5 1.1m t hick , smooth or obscurely 
verruculose, pale violet . The s t udy of the t ype specimen showed that it is a 
myxomycete. 
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THE AGAR/CALES IN MODERN TAXONOMY, by R. SINGER, 41h. ed . . 
viii + 98 1 pp., 88 pl ., 16 x 24 em, cloth hardcover, 1986. Koetltz Scientific Books. D-
6240 Koenigstein, Fed. Rep. Germany. ISBN 3-87429-254-1. OM 320.-

This is the founh and, as the author says, "probably lust edition" of Agaricafes in 
modern Taxonomy, a fulllf'Calise of the Agaricales. inrroduced by an updated critical 
review of all concepts necessary to the observation and comprehension of that major 
group of fungi. 

The first pan. Critical survey of the characters of the Agaricales as the base of 
rlleir taumomy, is the most enriched pan of this edition. h includes many of the recent 
advances in the taxonomy of the Agaricales, up to 1985. That part should be 
considered as the necessary guide to any taxonomical study by beginner. In 24 
chapters. it deals with most aspects of descriplive taxonomy, from the most technical, 
like fungus culture or staining, to the most concepmal ones, like taxon definition and 
phylogeny. 

The taxonomical pan covers 230 genera, with 1 new genus described in the text. 
and slightly over 5000 species. The synonymy has been updated, leaving ou t 87 cases 
of genera excllldenda et incertae seth's. 

The main changes in the classification are the subdivision of the Agaricales into 
three suborders, the Agaricinae (II families including Agaricaceae and Polypor.\ceae), 
the Boletineae and the Russulineae (with Bondarzewiaceae and Russulaccac), the 
creation of new tribes or subtribes in the Tricholomatace."te, the major family of the 
Agaricales. (e.g. th e tribe Tennitomycetcae for Tumitomyus and Podabrella, the 
subtribes Laccariinae (Laccaria ), Clitocybinae (Clitocybe, a.o.), Omphalinae 
(Armillariella, a.o.) and Tricholomatinae (Tricholoma) under the tribe Tricholomateae 
in the Tricholom:naceae). the transfer of the genera Omphalotu.s and Lampteromyces 
from the TricholomatD.ceac to the Paxillaceae. 

This really monumental monograph is the work of a mycologist with a world­
wide knowledge of the fungi, an extended and up-to-date acquai ntance with literature 
and a deep minded criticism based on acu te observation. The book shall remain a 
milestone in the systematics of higher fungi, to which any current or future mycologist 
will refer. 

But progress tow<~rds modem taxonomy shall con ti nue. One shall have to 
remember Singer's guarding words against the belief that multiplicmion, reorganization 
or upgrading of taxa nt..-cessarily ma.lce taxonomy modem. "Approximation towards a 
n:uural classification", he says, "requires patient comparative studies on the whole 
spectrum of characters available now or newly made available, on the largest possible 
number of taxa of the world myconora. The resulting conclusions, sometimes fortified 
b)' numerical methods. will produce a natural c lassification. and that approach is, t 
believe, the main charncterisitc of modem taxonomy." 
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THE 810/..0GY OF MARINE FUNGI, edited by S.T. MOSS. 382 pp .. ill .. 17 
x 25 em, clmh hardcover, 1986. Cambridge University Press. Shaftesbury Road. 
Cambridge CB2 2RU, UK. ISBN 0·5~1-30899-2. £27.50. 

If there are a large number of fungi restricted 10 mari ne substrates or mari ne 
environment, which justifies studies of the murine mycoflora. marine mycology is not a 
field apan from mycology. This is once more demonsmued through the reading of the 
set of 30 papers presented by 42 contributors at the Fourth International Marine 
Mycology Symposium held at PonsnlOuth Po lytech nic, U.K .. in August 1985. 

In regard to taxonomy, two major lines are the Labyrin thulales and the 
Mastigomycota wi th 3 papers on one side. and the Ascomyoota with 8 papers (5, 6, 
18-23) on the 01hcr. Modem w.xonomical methods are used, such as G+C% values and 
enzymatic profi les. A more heterogeneous cluster of pape r deals with physiology of the 
marine fungi (i ncluding yeasts and Deuteromycetcs also) in relation to thei r 
environment and it s sali nity. their biomass production, their competitive subSirate 
coloni7..ation , referring to salt, glycerol and polyol concentration, fatty ac id, ergosterol. 
enzyme profiles and secondary metabolite production. Four papcno (13· 15 and 17) deal 
with pa thogenic fu ngi causing mycoses of marine organisms. while one considers the 
mutualistic symbiosis between Mycosplwere/la ascophylli and the brown alga Pelvetia 
caniculata. Geogrnph ica l distribution of the marine fungi is analysed in four papers , 
with interesting results by cluster analysis. As mycology has aJways had some pr.tctical 
aspects of biotechnological interest, four papers approoch such features as hydrocarbon 
degradation by fungi. mycelial adhesion to surfaces, panem s of timber decay and wood 
preservation. 

The title of the book might suggest a comprehensive treatment of the biology of 
the marine fungi in their specificity but is too promising. From the con tri bmions it is 
not clear what makes marine fungi different from others. However. they are of real 
interest at the levels of general documentation and specific research progress. 

FII..AMENTOUS MICROORGANISMS: BIOMEDICAL ASPECTs, edited by 
Tadash i ARAI, xvi + 460 p .. ill. , 16 x 23 em. c loth hardcover. 1985. Japan Sc ientific 
Socie1 ies Press , Tokyo. Distributed: Busi ness Ccn1er for Academic Socic1ics Japan, 
Koshin Bldg .. 6-16-3 Hongo, Bunkyo· ku. Tokyo 113. ISB N 4-7622-8432· 7. 
US$50.00. 

This book contai ns the 34 papers presented at the lntcma lional Symposium on 
Chcmiobiodynamics devoted to taxonomy, toxicogcnicity and infections by filamt:n· 
tous or$a nisms. held at Chiba University on 5-6 Sep1ember 1983. In his overview of 
the subJect. C.V. Subromanian emphasizes the benefits med ical mycology takes from 
advances in descriptive mycology. In regard to the pecu liar and difficult problems in 
the idcnaifica ti on of medically important fungi, the con tributions o f Hughes, 
Yokoyama. Malloch, Onions. McGinnis , Udagawa. Samson and Cole offer a cri tical 
synthesis of the current descriptive researc h, tllX.Onomy and nomenclature of the major 
groups of fungi in relat ion to health . Thi s comp ri ses 1he ontogenesis of 
chlamydospores, morphogenesis of Coccidioides immitis, and reviews of the 
Coelomycetes. the Trichocomaccae and 1heir anamorphs Pe"icillium, Aspergillus and 
others, the pathogenic dema tiaceous hyphomycc tes. the thermophilic and thermo­
tolerant fungi. as well as the food moulds. 

The mechanisms of fungal infections, their biochemical agents, such as fungal 
toxins. the defensive reac1ions of the organism, and the effects of food mycotoxins on 
the o rganism are considered in special sec aions. Also basic and clinical aspects of 
antifungal chemotherapy is the subject of lhe last section of lhe book. 

D£VELOPM£N'f'AL IJIOLOGY 01' HIGHER FUNGI , by MOORE, D., LA. 
CASSELTON, D.A. WOOD and J .C. FRA NKLAND. Briti sh Mycological Society 
Symposium vol. 10, 615 pp., il l., 15 x 23 em, cloth hardcover, 1985. Cambridge 
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Universi1y Press. The Edinburgh Build ing. Shaftesbury Road. Cambridge CB2 2RU. 
U.K. ISBN 0-521-30161-0.£70.- USS99.50 

These transactions of 1he 1984 annual Bri tish Mycological Society Symposium 
held at Manchester are aciUally 1he joint publicmion of two different symposia, 1he first 
on "Resource Relationsh ip of Agarics" (the firs t six chap1ers of the book) and the other 

on "De~~oK~~nP~~ 8~f~~~% ~;,;,~c ~~:::"c~~~~~;rn~d~is·:~f~~~~f~~&us- host or 
fungus-s ubSir:ue relationship in the Agaricalcs, charac terized as saprotrophy, 
necrouophy. mycorhizal or pathogenic biotrophy. Parc icular attention is given to the 
dynamics of vegetative development and fruiting, in cases like the agaric community in 
uopical forest. Crinipelfis perniciosa on cocoa trees. and Armutaria in temper:ue 
forests. 

The second part of the book is a progress i1o1e series of papers going from the 
fundamentals in cellular biology to the practical management of mushroom production. 
Eac h of the 24 papers of that part is of real interest. such as the role of the doli pore. 
dikaryon formation, the mechani sm o f anastomosis. Then the morphogenesis of 
vegeta tive organs such as the stipe leads to th:u of fna itbod ies. with an important paper 
by Roy Wat ling on the developmental churnctcrs in the Agaricalcs. After the 
biochemistry o f morphogenesis and particularly that of fnactification, the genetics of 
deve lopment is reviewed. T he se ries ends with some new ideas for mushroom 
breedin~ strategies and mushroom cultivation techniques. Most of the papers presented 
arc rcvtews of resu lts published elsewhere. Bu t all toge ther they provide b01h 
fu nda mentally and praet iC.'I IIy oriented mycologists with a detailed and well-docu­
mented account of the today's knowledge in the lield. 

PLANT I'ATIIOGENIC FUNGI , by von ARX, J .A .• Beihefle z.ur Nova 
Hedwigia, 87, 288 pp. , 105 fig., 17 x 24 em, paperback. 1987. J. Cramer in der 
Gebrilder Bomtmeger Verlag, D-1000 Derlin, Germany. ISBN 3-443-5 1009-4. 

This book, the last one th:u late Dr von An: published, is aimed to in troduce 
mycologists to !plant pathogens and plant pathologists to mycological classification. It 
is framed according to the systematic scheme of the fungi that von Arx published in 
Pilzlwttde (1976) and Fungi spomlaring in pure culmrc (1981) but with some changes . 
a few of these from Mykologie by MUlle r and Locfner {1983). In that scheme of 6 
phyla (=divisions). the major subd ivisions up to the orders are described. A se lection 
of brieny described genera, based on thei r imponance or relation to plant disease or 
post-harvest decay. are commented upon with added lists of some relevant species. The 
book is well illustrated and contains numerous keys but references to the literature are 
limited to genera and to higher taxa only and are not numerous. 

The major changes in the taxonom ica l scheme are the recognition of 
Endogonaceae as Endogonales, the recognition of the Endomycctcs as a class of the 
Ascomycota. with the exclusion or the basidial o rders, the change of Pseudo­
sphaerialcs into Dothidcalcs. the recognition of the Mc liolalcs, the surprising agregation 
of the Helotiales (inopercul:nes Discomycetes) into the Phacidiales. the recognition of 
the classes Ustomycctes and Urediniomycctcs in the Basidiomycota, but with the 
Ti lletia les in the class Basidiomycetes (=Hymenomycetes) near the Exobasidiales. and 
the division of the Agaricales in to 4 orders, Polypornles, Agaricales. Russulales and 
Boletales. That scheme differs largely from the now classic one in The Fungi IVA-8 by 
Ainsworth, Sparrow and Sussman {1973). 

The most imeresting fea ture of the book is the presentation of the Deuteromycetes 
(although the old divisions Sphaeropsidales, Melancon iales and Mon iliales are still 
given) into 4 groups of anamorphs relatated to taxonomical ascomycetous orders, as 
anamorphs of Doth ideates, of Sphaeri ales, of Phacidiales and of others. Th is presema­
tion may rem ind one that the biologicr~l unit is the holomorph and that the fu ngo.l 
pathogen should bear the name of it. If that, as I believe, was the opinion of the author, 
I cannot explain why he was reluctan t to recognize Borryotinia as distinct from 
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Sclerozinia on the basis of such diagnostic holomorphic characters as sclerotia and 
conidiomata provide . 

Von Arx has provided us with an interesting way of teach ing plant pathogenic 
fungi . 

ENTOLOMA (AGAR/CALES) IN EUROPE. SytWpsis and keys to all species 
and a monograph of r~ subgenera Triclwpilus, ln.ocephalus, Alboleptonia, Upronia, 
Paralepronia and Omphaliopsis. by M. E. NOORDELOOS. Beihefte zur Nova 
Hedwigia vol. 91, vi+ 419 p., 128 fig., 17 x 21 em, pape rback. 1987. J. Cramer. 
Gcbrildcr Bomtrlleger, D 1000 Berlin. D 7000 SIUttgar1. ISBN 3-443-51013-2. 

This is an additional piece of work that the author adds to his already publi shed 
panial monographs of the genus Enroloma, especially of subgenera Pouzorella. 
Nolanea, Allocybe and Entoloma in Pcrsoonia. 1979, 1980 and 198 1. The present 
book contains the monograph of five other subge nera . Trichopi/us (6 species), 
Jnocepholu.s (8 spp.), Alboleplonia (4 spp.), Paraleptonia (4 sp p.), Omphaliopsis (3 
spp.) and Lepronia, with 3 sections Lepronia (16 ~-pp . ) , Griseorubida (7 spp.) and 
Cyunula (49 spp.). All species have been collected from Europe. in many different 
habilats. They an:: fully descri bed, with much care and precision and illustrated by an 
half or full page of line drawings. 

In another pan of the book, the author has compiled and disposed in taxonomic 
o rder all the 226 species of the genus Enroloma in Europe. inc luding those rcdescribcd 
or described as new in thi s monograph . Species names that are no t monographed in 
thi s book are entered with indications of typification. synonymy. mi sapplica tions. 
references to literature and illustrations and notes. A very elaborate dichotomous key, 
covering 17 pages but subdivided into II limited keys. allows the identifica tion of all 
226 species. The book is completed by a documented lis t o f 177 insufficien tly known 
o r excluded taxa, accompanied with comments on type ana lysis, shon description, 
taxonomic remarks and the ir taxonomical pos ition in Entoloma when dubious or in 
o ther taxa when excluded. 

This work results from 10 years o f field and desk research. It is an imponant 
contribution to that very large genus, known by its many species from o ther pans of 
the world. 

INTRODUCTION TO FOOD-BORNE FUNGI , ed;<ed by SAMSON, R.A., 
E.S. HOEKSTRA and C.A.N. VAN OORSCHOT. 2d ed;l;on, 248 pp.,Hl., 2 1 x 30 
em, paperback, 1984. Centraa lbureau voor Schimmelcultures, P.O. Box 273. 3740 
AG Baam, The Netherlands. ISBN 90-70351-03. 

More than the ti t le might suggest, thi s book is a comprehensive guide to the 
whole problem of fungal contamination of food. The major pan (205 p.) is of cou rse 
devoted to the identification of a lmost one hundred food-borne fungi amongst the 
Zygomycetes, Ascomycetes, Oeuteromycetes and the yeasts. Two faci ng pages are 
given 10 every described species. one fo r the description and ou tline drawi ngs. the 
other for e.~tcellent black and white photographs of cu lt ures and microscopic features. 
There follow four o ther chapters (3 1 p.) by d ifferent authors on isolation and 
quantification of fungi in food. mycotoxin production, mycotoxin s:1mpling, detection 
a nd identifica tion, hea t rc sist:mce of fun gal spores and yeast ce lls and food 
preservatives. A last chapter, for a good balance of the contents, reminds the reader that 
moulds are not al l noxious, but some arc harmless and used in production of fcnncmcd 
foods. Each chapter is completed with a long literaiUre list , the book itself by a glossary 
and a species index . 

This guide has proven very useful to many microbiologiSIS and the first edition 
was rapidly out of print Thi s second slightly revised edition is most welcome. 
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TROPICAL MUSHROOMS, Biological Nature and Cultillalion Methods, by 
CHANG, S.T. and T.H. QUIMtO. x:ti + 493 pp., 16 x 24 em, ill ., cloth hardcover, 
1982. The Chinese University Press. Ch inese University of Hong Kong, Shatin, N.T. 
Hong Kong, China. lSBN 962·201 · 264·7. 

This is a concise, in-depth treatment of the knowledge on mushroom sicence for 
tropical countries. It is divided in five pans. Part I is for genera] aspects of mushroom 
cultivation, such as genetics and breeding, spawn production, substrates for mushroom 
product ion, preservation, chemical analysis . Part 2 deals with morphology, 
physiology, enzymouic activities. ecology of Volvariella volvacea, its cu llivation in 
Somhea.st Asia, Phi lippines and India and its nutritive value. Part 3 details the biology. 
physiology, environment and cullivation techniques of PleiUotus species, and their 
nurritive value, with a special case of using couon waste as a substrate. In Pan 4 
Auricularia polirricha and other species, often called the Chinese mushrooms, show a 
broad taxonomic and popu lation diversi ty. Their growth and fruiting physiology has 
been investigated. Their cultivation on composted sawdust in the Philippines and on 
logs in China is commented upon. In Part 5 the cultivation of Tumitomyces species by 
tennites in natural habitats is described. while no cuhivation by man has been 
successful. The book is an exce llent state of the an, in the tropical countries. and is 
inval uable for anyone interested in mushroom production. But from its readi ng it 
becomes also clear that mushroom taxonomy, physiology. genetics and culture, as well 
mush room quality as food, urgentl y need extensive scientific investigations, and that 
should concern mycologists in the field. 

1/ANDBOOK OF INDIGENOUS FERMENTED FOODS, edited by 
STEINKRAUS. K.H., Microbiology Series vol. 9, ix + 671 pp., fig., ill., 18 x 26 
em, c lo th hardcover, 1983. Marcel Dekker, Inc . 270 Madison Ave, New York, NY 
10018, U.S.A. 0-8247-1848-8. 

TI1i s book is based upon papers submined to the Symposium on Ind igenous 
Fermented Foods (S TFF) held in Bangkok, Thailand, in November 1977. Let us rcca.11 
that, while Saccharomyces cerevisiae was recognized and cu hured as beer years in 
Mesopotamia h)' 6000 B.C .. many other fungi arc actuall y or potential ly involved in 
food fennentation and that. today, at the least one-tenth of the world's population 
consume less food than their bodies need. We know that food fermentation, a practical 
end of mycology, cannot be forgotten. The book deals mainly with tropical food 
fermentations, including tropical mushroom cultivation, but is of geneml application. 
Absidia, Actinomucor, Chlamydomucor. Mucor, Rllizoptts. Aspergillus, Penicillium , 
Fusarium , Geoirichum, Monasw:r, Chrysonilia, and Neurospora are the main 
filamentous fungus gener.1 involved. Breuanomyces, Candida, Debaryomyces, Endo­
mycopsis, Hansenula, Kluyveromyces, Rhodotorula , Saccharomyces, Schizo­
saccharomyces and Zygosaccharomyccs are the yeast genera concerned. The book is 
divided in 6 sections: protein-rich foods. ac id fermentations. alcoholic foods, amino 
acid/peptide sauces. mushroom production, developments and problems in fennented 
foods. The book is profusely documented wifh references. 

ZUR OKOLOGIE DER PORLING E, II, by lngo NUSS, Bib liotheca 
Mycologica vol. 105. 300 pp., 182 pl.. 38 tab. + 57 diagr .. 14 x 22 em. paperback, 
1986. J. Cramer in der Gebri.lder Bomtraeger Verlag, D-1000 Berlin, Germany. ISBN 
3-443-59006-3. 

This heavy document consists of 187 pages of dense text. 100 pages for 187 
outstanding drawings and black and white photographs of carpophores and 140 pages 
of diagrums and tables. with the addition of 16 diagrnms on 3 to 4 folded pages, and an 
index. More th:tn 100 specimens of 31 perennial species of polypores (Fomiriporia, 
Ftucoporia, lnocutis, Ochroporus, Phcllinidilun, Porodaedlllea, Bondanewia, Fornes, 
Ganoduma , Gloeopltyllum, Ske/etocruis and Trameres) have been surveyed weekly 
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over two years and investigated for the growth of the hymcnium (tubes), spore 
liberation, odor and gunation. in relation to external climatic factors. 

The au thor distinguishes three groups of hymcnial deve lopment. In a first group 
(Tramttes gibbosa) the hymenium does not increase after the first year but conti nue to 
sporulate. In the second group, the hymenium increases in size during successive 
years. forming successive prolongation of the one-year tubes, so that the tubes remain 
open, are continuous from year to year and keep sporulating (Fomiliporia hartigii, 
Ganodenna adspersum). In this group annual hymeliallayers are less conspicuous than 
in the third group. The th ird group has new annual hymenial growth but after closure 
by tramal hyphae of the pre-existing tubes (Fimitiporia robusta, Ganoderma 
applanatum}. Those feaiUres should contribute to the taxonomy and the identification of 
polypores. Fuscoporia (Phellin.us) furugin.osa is suggested to be divided in two 
spec1es. for it shows lhe two type of successive hymenia1 growth. Those features are 
remarkably illustr<ued. 

Sporulation periods depend on both the type of perennial polypores, and the 
species itself. It can be either continuous all through the year o r disconti nuous, with 
one or two spore liberotion periods. The au thor gives 3 full detailed account on the 
spore release periodicily. 

The book contains much more infonnation that surely all those interested in the 
biology and ecology of the polypores will want to read. 

Notice: an index and a 4 pages corrigendum of Zur Okologie der Porlinge I is 
added as a loose leaflet. 

AD POLYPORACEAS IV, by CORNER, E.J .H., Beihefte zur Nova Hedwigia 
vol. 86,265 pp. + 35 fig . and II p1.,17 x. 25 em, cloth hardcover, 1987. J. Cramer in 
der Gebrlider Bomtraeger Verlag, 0 -1000 Berlin , Gennany. ISBN 3-443·5 1008·6. 

The subtille of the book indicates its contents: "the genera Daedalea , 
Flabe/loplwra, Flavodnn. , GIOI!ophyllum, Heteroporus, /rpex, Lenzires. Microporellu.f, 
Nigrofomes, Nigroporus , Oxyporus , Pararrichapwm , Rigidoporus, Scen.idium , 
Trichaplum, VanderbyUa and Steccllerin.wn." The study of species in those genera is 
b3sed on Dr. Corner's collections from Southeast Asia, the Solomon Islands and 
Brazil. Comer follows the Ryvardcn's taxonomy of temperate spec ies. Therefore, it is 
not surprising that he describes 56 new species and one new genus, Paratrichaptum, 
from that little explored tropical myconora. The species arc illustraled by 8 color plates 
and lhree photographs. Bul !his fourth volume like the previous three is nol a 
description of tropical species only. Each generic concept is analysed and discussed in 
regard to others for its developmental morphology. That should meet the interest o f 
many mycologists. 

BETTRAGE ZUR KENNTNIS DER PILZE MITTELEUROPAS, II , 240 pp ., 
ill ., 6 coul. pl., 17 x 24 em, paperback, 1986. Einhorn Verlag, Eduard Die1enberger 
GmbH, Schwiibisch Gmund, Germany. 

This is the second issue of the Arbeitsgemeinschaft Mycologic Ostwilrttemberg 

~y~~~g1s~~- ~~~s~:~n~ re~~~~~~t t~: ~~~c~l.o~~e~~~n~~;.o;e~!e ~~~:tri~~:~~ 
concern more !han 56 species of Basidiomycetes in the genera Anumita, Conocy~. 
En.toloma, Flammulaster, Hebeloma, Hypholoma, lnocybe. Un. tinell1~s . Lepisto, 
Macrolepiota. Mycena, Naucoria , OmphalitUJ , Paneolus, Phaeorella, Pholiorina, Picoa, 
Psathyrella, Psilocybe, Pttrula, Riparites, Russula, Stephan.ospora, Tyromyces and 
Volvariella and include specia1 analyses of the genera Callistosporium, Tricholomopsis 
and Psilocybe, an interesting detailed key to the Agaricus species by M. Meusers (p.27· 
56) and an illusU'ation of the microscopical features useful in the identification of 
Russula . Four papers concern the Ascomycetes, two on the genera Melastiza and 
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Heydcria , the two others on the discomycetes on Filipendula ulmaria and on 16 
interesting Pyrc:nomycetcs of the Bavarian Alps. 

FUNGAL DIFFERENCIATION, A Comtcmporary Syn thesis, edited by 
SMITH, J.E .. Mycology Series vol. 4. xii + 624 pp., ill., 16 x 23 em. cloth 
hardcover, 1983. Marcel Dekker, Inc. 270 Madi son Ave, New York, NY 10016, 
U.S.A.ISBN 0-8247-1734-1. 

This Mycology Series is the place for publication of works dealing with aU 
aspects of mycology, particularly in its progress and in its relation 10 man. for instance 
biodeterioration. toxicity, pathogenicity or environmental adaptation. How morpho· 
genesis and variations of the fonn can be achieved at a biochemicaJ and cellular level in 
a large range of fungi is the subject of this book. That the mancr is treated by 33 
contributors in 19 chapters indicates al so the di versity of aspects. After an attempt to 
define differenciation and the recognition of the cell polarity as a major factor of it in the 
introduc tory chapter, some chapters study the biochemical mecha nisms of the 
morphogenesis in the slime molds and of cell polysacc haride sy nthes is (chitin 
synthesis) in 8/astocladie/la .. Two chapters deal with yeasts. one on cell division, the 
other on ascospore fonnation . The nex t one details the so far known inhibition 
m«:hani sms of macromolecule synthesis and other factors that lead to funga l 
dimorphism yeast/hypha. Then a series of chapters reviews morphogenesis at the cell 
chemistry level in con n«:tion to genetic commands and external fac tors, of different 
developmental phases of the fi lame ntous fungi: spore donnancy release, spore 
activation and spore germi nation , hypha! ti p growth , colony patterns, sclero tia! 
fonnation, conidiogenesis, sexual response from pheromones, and fruitbody develop­
mcnL A final chapter deals with genetic n:<:ombinations after fungal protoplast fusion in 
fungi and possible manipulations. The reading of the tex t requ ires some special 
acquaintance with cell molc:cular biology and chemistry, but the content being reviewed 
from a very large litcr'd.ture is an extremely rich source of information for the initiated. 

MICROBIAL DEGRADATION OF ORGANIC COMPOUNDS, edi<ed by 
GlBSON. D.T., Microbiology series vol. 13, x + 535 pp .. ill. , 16 x 23 em, cloth 
hardcover, 1984. Marcel Dekker. Inc. 270 Mad ison Ave. New York, NY 100 16, 
U.S.A. ISBN 0-8247-7 102· 8. $ 107.50.-

Biodegradation of organic compounds is the fact for fungi as for other panners of 
the microbial world. Pasteur demonstrated it for the f~rst time. This book's broad scope 
reviews some known processes of biochemical degradation with the help o f 26 
specialists. Biodegradation of Cl coumpounds, of al icyclic compounds, of aromatic 
hydrocarbons, of furans and lignin , and of pesticides such as ha lophenes, halogenated 
aromat ic compounds, polych lorinated biphenyls or phtalates. is reviewed on the basis 
of an extended literature. In processes of degradation of monocarbon and alicyclic 
compounds (chapters 3 and 4), fung i and panicularly yeasts are known to be involved. 
Lignin degradation is the characteristic of basidiomycetes and the chapter by T.K. Kirk 
is most interesting. In most processes, bacteria are the agents. But undoubtedly, fungi 
have sti ll unexplored prope.nies that this book may stimulate approaching. Also, fungal 
secondary metabolites produced by fungi , like the furans from Aspergillus and 
Penicillium species, are in tum biodegraded by other organisms, and that is another 
aspect of interest of this book. The increasing imponance of .fungal biodegradation 
today justifies recommending the book to fungus physiologists and biochemists, as 
well as to plant pathologists. 

BRITISH FUNGUS FWRA . 5. Strophariactat &: Coprinaceae p.p., by 
WATLI NG, R. and N.M. GREGORY, 119 p., il l., 15 x 24 em, paperback, 1987. 
Royal Botanic Garden, Inverlei th Row, Ed inburgh EH3 5LR, UK. ISBN 0-9504270-
7-l. £8 .• 
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This pan of the fungi of the British Is lands contains the characters of the fami ly 
of Strophariaceae wi th four genera, Hypholoma ( 15 species). Melanotus (6 species). 
Psilocybe (25 species) and S1ropluJria ( II species). Two genera, Panaeolus ( 14 

6;~C:~~~ ~~'>l).a~~Y!~~~~~~ ~~ ~~f~~':"~~~~d~~~~~~a~ls~h!~!~i.l~ 
list of 23 misidentifications and o f 54 rejected names and a list or the species disposed 
according their ecological niches are notewonhy. The genus Nematoloma is rejected for 
Hypholoma. Psilocybe. is not as large as Psilocybe sensu KUhner (including Stroplwia 
and Hypholoma) but includes species of Deconica and some species only of Stropharia. 
Psilocybe . as opposed to StropluJria. does not have chrysocystidia . Panaeolinafoen i· 
secU is returned to Panaeolus. Plwliota (Kuehneromyces, GaleriM) mutabilis is not 
considered. This pan is of special imertst in the idemification of halucinogenic fungi . 

FLORA CRIPTOGAMICA DE TIERRA DEL FUEGO, Orden Uelotiales, Orden 
Cyuariales, by GUARRERA, S.A., I. GAM UNDI DE AMOS and D. RABINOVICH 
DE HALPERI N, Flora Criptogamica de Tierra del Fuego vol. X(4), 266 p . . 31 pl., 16 
x 24 em, paperback. 1986 (published July 1987). Consejo Nacional de Investigaciones 
Cientificas y Tccnicas Rivadavia 1917, Buenos Aires. Republica Argentina. 

Th is part of the fungus flora o f the Tierra des Fuego includes the family 
Cyttariaceae (Order Cyltariales) . with the genus Cyuaria and 4 species.and in the 
Helotiales the family Geoglossaceae (8 species) with genera Sarco leo tia, 
Trichoglossum. Thuemenidium, Scleromitrula, Pstudomitrula and fleyderia, and the 
family Dermatcaccae (30 species), with Calycellina, Haglwulia, Tapesia, Mollisiopsis, 
Mollisia. Niptua, Dermateopsis, Ocdlaria, Propolomyces. Pseudopeziza , 
flysteropezizella, Merostictis, Pironaea and Trochila. Calycellina hygrophila, Tapesill 
fusca var. microspora, Mollisia cinerella var. citrinoreflecta, M. glutinosa , M. crocara 
and Merostictis aciculispora are new described taxa. Tapesia brachycarpa is a new 
combination. All species are very carefully drawn on 31 full pages. 

PREUMINARY LIST OF VIETNAMESE ANIYLLOPHORALCS AND 
POLYPORACEAE s. srr., by PARMASTO, E., 88 pp., 14 x 20 em, popcrt>ack, 1986. 
Academy o f Sciences o f the Estonian SSR, Inst itute of Zoology and B01any. 21 
Vanemuise St., 202400 Tartu, U .S.S.R. 

This is a compilation of all the 227 species of Aphyllophorales and Polyporaceac 
known in Vietnam, together with 83 doubtful ones. The li st is taxonomical. The names 
are commented upon wi th reference to publi shed data and to locality and habitat of 
collection. No identity checking has been made on herbarium material. The aim of the 
paper is to make ta first step towards further exploration of the Vietnam mycoflora. {In 
both Russ ian and English} 

PROBLEMS OF SPECIES AND GENUS IN FUNGI, cdi1cd by PARMASTO. 
E .• 194 pp., 14 x 20 em, paperback, 1986. Academy of the Estonian SSR. Institute of 
Zoology and Botany, 2 1 Vancmuisc St., 202400 Tartu , U.S.S. R. 

What is the species, is a debatable question. The author dared to raise it to 19 
mycologists specialized in the d ifferent groups o f fungi. The answers make the 
chapters (in Russian, but with English summaries) of this interesting document. A 
distinction must be made between the species concept (morphological, biological). the 
species definition (based on the characters correspond ing to the species concept) and 
the species standard (or se t of criteria delimi ting the species). Fo r a number of the 19 
authors, the o nl y species problem is how 10 elabora te the species standard and build 
keys from it. If for some the species concept is strictly a morphological one, for others 
it is the concept of a biological species that prevails. Yet there are some divergences. 
How to qualify the uniparental species (the "asexual" species in Deuteromycetes)? 
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Heterokaryosis and parasexuality have not been in vestigated far enough to qualify 
unipan::ntul spec ies as biological species and some prefer to call them puudcspuiu. 
Also. what are the intersterile groups of morphologically indistinguishable ind ividuals 
in tetrnpolar or multipolar Hymenomycestes? Would they or shou ld they be called 
ultraspeciits? One knows sibling species and microspccics. But they are no t accepted 
by everybody and often grouped in collective sptcies. species aggrtgatts, suprasptcies 
or macrospecies. But these categories arc supraspccific and should not be confused 
with species. 

The debate is open. The matter is not discussed as a pure abstraction or a pure 
tenninologicul problem, but practically through a full range of examples from all the 
groups of fungi. 

8/0DETER/ORATION 6, edited by Shei la BARRY. D.R. HOUGHTON, G.C. 
LLEWELLYN and C.E. O'REAR, xv + 691 p .• ill .. 19 x 26 em. cloth hardcover. 
1986. The Biodeterioration Society and CAB Interna tional Mycological Institute, 
Farnham House, Farnham Royal, Slough SL2 3BN, U.K. ISBN 0.85 I98-555-6. 

This is the proceed ings of the Sixth lntem:nional Biodeterioration Symposium 
held in Washington in 1984. The topics of the Symposium cover a very wide range of 
field due to the diversi ty of biological agen ts and of biodegradable substrates. The 
fungi have therein an impona nce place. The 129 papers are grouped into 14 sessions. 
The session topics are gencraJ aspects of biodeterior.uion and biOOegradation, corrosion 
of metals. biodeterioration of museum objects, library and arch ive materials. 
biodegradntion of ernuems, fue ls, polymers, lignocellulose, paints and plastics, marine 
biodeterioration , rapid detection methods of biodeteriorntion, deterioration by insects, 
control of biodeterioration. mycotoxin production. About one fifth of the papers are 
related to fungi. They deal with deterioration of different substrates, like wood, 
textiles. paints. natural and artificial s tones and metal plates or pipes, with the control 
of the fungi by natural substances o r by chemicals, the resistance testing of materials to 
fungi. the production of mycotoxins and their degradation, the biodegradation of those 
toxins. 108 species of fungi are ci ted in the test. An o rganism index and a subject index 
complete the very neatly edited book. 

MUCL LIST OF CULTURES 1989. FUNGI-YEASTS. by HENNEBERT G.L. 
and Coli. , xx ii + 360 p .• 2 1 x 29 em, paperback, 1989. Mycoth~que de I"Universitt 
Cathol ique de Louvain, B·l348 l.o uvain-la-Neuvc, Science Policy Office of Belgium. 
8, Rue de Ia Science, 1040 Bruxelles. FB600.· 

This is "the first edition of a catalogue of the fungi and yeasts kept in pure culture 
at MUCL collection . It includes almost 5000 strai ns, most of Zygomycetes, 
Ascomycetes. Basidiomycetes and D<:uteromycetes. The data includes a nomenclator, 
the strai n origin, status, history, optimal growth conditions, state of preservation and 
some properties like enzyme production, industrialapplica.tions. assays. etc. The living 
collection consists of 15000 srrai ns dcrivated from half the 30000 specimens kept in 
MUO. mycological herbarium. 

MUCL, together with !HEM collec tion of fungi re lated to man (6000 strains. 
Brussels) and LMG collection of bacteria (8000 strains, Ghent), make up the Belgian 
Coordinated Culture Collections (BCCM). a consortium coordinated by the Sciences 
Policy Orfice of Belgium. "Iltc three catalogues are available on req uest, free of charge 
to those answering a survey on the use of microbia l strains. All data in the collections 
are in databases according the genera l d:uaformat agreed upon by the M icrobial 
lnfonn.:~tion Network Europe (MINE). 



MYCC01f'A:XON 
Vol. XXXVI, No. 2. p. 493 January-Y!arch 1990 

NOTICE 

FOURTH INTERNATIONAL MYCOLOGICAL 
CONGRESS: SECOND CIRCULAR 

The Second Circular for IMC4 , to be held in Regensburg, 
Gennany, from August 28th through September 3rd, 1990, has 
been mailed to those expressing interest. Sixty symposia are 
arranged in six parallel sessions in seven Sections, the 
organizers given here in parentheses: Systematics and Evolution 
(F. Oberwinkler), Morphology and Ultrastructure (R . Agerer), 
Ecology (J. Webster), Genetics and Physiology (U. Stahl) , 
Biotechnology and Applied Mycology (P. Priive), Pathology (H. 
J. Schwinn), and Special Topics (B. Hock). There will also be 
an Honorary Lecture by K. Esser entitled Molecular aspects in 
aging- facts and perspectives, a series of Genera l Lectures, 
Poster Sessions, Workshops , Exhibitions, Films, and pre- and 
post -Congress Excursions. 

Those who have not received this ci rcular may obtain one 
by writing: 

IMC 4/ Prof. Dr. A. Bresinsky 
Botanisches Institut der UniversiUit 
D-8400 Regensburg 
Federal Republic of Gennany 



MYC01'AXO 
Vol. XXXVI. No.2, p. 494 January-~hrch 1990 

NOTICE 

XI CONGRESS OF THE INTERNATIONAL SOCIETY 
FOR HUMAN AND ANIMAL MYCOLOGY 

The Canadian Society for Medical Mycology has issued a 
First Announcement for the Congress to be held in Montreal, 
Quebec, Canada, from June 24th-28th, 1991. The Congress is 
sponsored by them in collaboration with the International 
Society for Human and Animal Mycology (ISHAM) and the 
Universite de Montreal. 

To obtain a copy of the Announcement, which includes a 
card to be completed in order to receive the Second 
Announcement, write: 

XI Congress of the International Society for Human and 
Animal Mycology 

c/o JPdL Multi Management Inc. 
1410 Stanley, Suite 609 
Montreal, Quebec H3A IP8 
Canada 



MYC01fAXO 
Vol. X XX V I, No. 2, p. 495 January ·March 1990 

NOTICE 
SUBSCRIPTION PRICE INCREASE 

We regret having to inform subscribers that a price 
increase for subscriptions to MYCOTAXON is necessary in 
order to meet the increasing costs of production. 

This is the journal's fi rst price increase since volume 14. 
Few other journals have been ab le to maintain their 
subscription prices for such a long period without increases. 

The new rates, effective with volume 37 and with all 
orders received after I February 1990, is : 

Regular (Multi-user) Rate: 
Personal (Individual) Rate 

$55.00 per volume 
$25.00 per volume 

Subscribers qualify for the Personal Rate by agreeing not 
to give, sell , or deposit their copies in any library other than 
their personal one within three years after receipt. 

All back volumes are still available. As in the past, orders 
for complete runs (vol. 1-last complete vo lume) and for 
runs that complete a subscriber' s set are available at a 20% 
discount, reflect ing postal sav ings involved in multi-volume 
shipments . Prices for the Cumulative Index to Volumes I-XX, 
for copies of the Thiers Festschrift number, and for Chupp 's 
book on Cercospora remain unchanged. 



MYCOlrAXON 
Vol. XXXVI, No. 2. p.496 January-~hrch 1990 

NOTICE 
IMPORTANT CHANGE IN EDITORIAL POLICY 

REQUIRING SUBMISSION OF REVIEWERS' 
COMMENTS 

Effective immediately, authors are required to enclose the 
full pre-submission reviews (or copies thereof) of their paper 
at the time they send in their camera-ready copy. If the 
reviews were based on a manuscript substantially modified 
after review, a copy of the manuscript as submitted for review 
must also accompany the camera-ready copy. 

Many authors already use this procedure. The previous 
requirement , to provide merely the names and addresses of 
reviewers , is thus no longer sufficient for acceptance of 
manuscript for publication. 
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Acarospora 
ruscata 13 

Acaulospora 147, 148. 150. 1.57. 281 
appcndicula 148. 150 
bircliculata 150 
delicata 1.50 
denticuhna 150 
dilatata 150 
eleg:ms 150 
fovcata 150 
gdanskensis 149. 150 
gedancnsis 149. 150 
gerdcmanni 150 
gcrdcm:umii 150 
lacunosa 150 
lacvis 150 
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mcllca 150 
morrowae ISO 
morrowiae 150 
myriocarpa 148. 149. ISO 
nicolsonii 150 
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rchmii 150 
rugosa ISO 
scrobicula ta 150 
spinosa 150 
splcndida 150 
sporocarpa 148. 150 
sporocarpi a 148 , 150 
thomii 150 
trappci 149. 151 
tubcrculata 151 
undulata lSI 

Acrodomium 
anlarctkum 91. 92 
craterironne 92 

Actinodothis 227 
Agaricus 341 

abruptibulbus 339 

dura 339 
pediades 339. 341 

Allophylaria 283. 288-290 
bys.qcea 289 
clavuliformis 289 
cordobcnsis 289 
cucrita289 
phyllophila 289 
scnccionis 289 
sublicac formis 289 
subliciformis 289 
terri gena 289 

Amanita 5, 338, 341 
sect. Amidclla 6 
sect. Phalloidcae 1. 5 
aminoallfatica 6 
arkansana 339, 342 
bisporigcra 5. 339 
citrina 339 
ebumea 1. 2. 4-6 
elliprosperma 5 
fl avoconia 339 
fla vorobcscens 339 
fulva 339 
gwyniana 5 
hygroscopica S 
inaur.na 338. 339 
magnivclarisS 
ovoidea 6 

var. ammophila 6 
var. proxi ma 6 

panthcrina 
var. multisquamosa 339 
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pracgraveolens 339,34 1,342 
rubesceru; 338, 339 
thicrsi i 338,339.341.342 
vaginata 338, 339 
vema 5. 339 
virosa 5. 338. 339 
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arvensis 339 
auricolor 339 
c.ampcstris 339 
gr3Rlinum 19,2 1 
lignicola 139 
vc malis 139 
xanthodc rmoides 339 

Amazonia 22 1,224,227,229,230, 236.237 
acronychlole 22 1, 230.23 1 
aelinod3 phnis 22 1. 230 , 231 
peregrina 236 
philippincnsis 236 
psychotri ae 228 
syqgii 22 1, 232. 236 

Agrocybc Amphitrichum 228 
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Appcndiculclla 224,227,228,242 
calostroma 228 
turpi niae 241.242 

Arachnope7.17..a 422. 423 
basi tricha4t5 

Arhenla 
fimicola 180 

Annafclla 22 1.224. 227-230 
ciMamomicola 237 
li tseae 228. 237 

AnniUariclla 341 
mellea 140 
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Ascochyta 15·11 

subg. Ascochyta 16, 18 
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parietariae 16 
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anlidcsmatis 239 
dcrodendrlrola 22 1, 232. 237 
combreli 
var. leonensis 238 

confmgosa 238 
crolonis 221, 233, 239 
cyclopoda 239 
drypeticola 239 
crythrococcac 240 
fonnosen5is 240 
hansfordii 240 
macarangirola 22 1. 233.240 
mallrni24 1 
turpiniirola 22 1, 234. 241 

A stcrid ium 229 

Belonidium 384,430, 447 
albo-ccreum 415. 422. 447 
album 400 
basitrichum 397. 408,410. 412, 414 , 42 1, 

422 
rructigcnum 4 15. 44H 
glauco-ruligincum 44K 
guuula 448 

helminlhosporii 414 , 41 8 
hctcrospcnnum 415 
immarginaaum 428. 430 
irnrospcctum 430 
japonicum 436, 449 
jossc rnndii 436 
marchalianum 415,4 18,422 
marchandianum 415 
mlnulissimum 408, 415,422 
pulvinatwn 449 
ratheno14•ianum 449 
t.abacinum4SO 

Deloniella 
immarginata 428 

Be.lonioscypha 295 
basitricha 415 
helmimhicola 415 

Belonium 296, 384. 408. 447 
alnico! a 402, 404 
basiuichum 408. 415 
ftocculum 448 
helminthosporii 408. 415 
sordidum 426, 441, 444 , 446, 447 
sulphureo-testaceum 449 

Bcvcrwykella 329 
Biatoriru. 

dirronnis 449 
Bisporella 297 
Boletus 

affinis339 
bicolor 339 
fra temus 339. 342 
parasiticus 339 
variipes 339 

Bn:uanomyccs 36 
Buellia 

contiguclla 325. 326 
Bulbothrix 

t.abacina 161 
Burenia 

cicuta 481 
inundllta481 

Cal Ioria 
rnyriospora 296 

CaJopi3Ca 
crocca 325 

CalyctUiru. 388 
Calydn.a 283. 293-295 
Canccllidium 329 

applanatum 332. 334. 335 
Candelaria 

concolor 161 
Candelariella 13 
Candida 35 

vini 36, 37. 40 



Cat.cnaria 
auxiliaris 371 ,372,374 

Catinaria 
versicolor 161 

Ceratosphaeria 
quercina 449 

Olalara 
an tarcllca 91. 92 
microspora 92 
neocaledoniae 92 

Olcilymcnia 169, 171, 181 
allcghenensls 169, 180 
aun:a 180 
copfinaria 171. 180 
rra.udans 180 
humarioidcs 169. 171. 173, 177, 180. 181. 

184 
liskac 169, 177·181. 186 
magnipila 180 
mcgaspora 180 
psaJdohumarioide.s 169, 173-175, 177, 

180, 181 , 185 
rubra 169· 173. 177. 179. 18 1, 183 

O'liodccton 
sanguineum 16 1 

Chlorophyllum 
molybdite." 340, 34 1 

Cintractia 476 
taubcniana 216 

Cistclla 288 
acuum 288 

03donia 
ceratophylla 325 
subradiat.a 161 

Oaudopus 3 13,32 1,322 
mcphiticus 313.3 17. 320·322 
vinactoCOnlusus 313, 315, 316. 319·321 

Oavidisculum 288 
Oitocybc 34 1 

gigantca 340 
nuda 340 
odora 340 
tarda 340. 34 1 
umbrinipcs 340 

Oitopi1us 
prunu1us 340 

Collybia 
dryophila340 
ffi3CUI313 340 

Conocybc 
lactca 339.341 
tcncra 339 

Coprinus 99. 341 
comatus 339 
micaceus 339 

plicatilis 339. 341 
quadrifidus 339 
radicans 339 

Coprobia 169 
Cortinarius 142 

subg. Myucium 47,48 
sect. Archcriani 56. 57. 59. 60 
sect. Oefibolati 52 
sect. Malvacei 54 
sect. Pyromyxae 49, 53 
stirps lodes S7. 59. 60 
alboviolacc:us 339 
an:hcri 48, 54 ·56 
austroaJbidus 48, 53. 55 
bundarus 47 , 48, 56, 58. 59 
erythracus 48, 5 1 
microan:hcri 48, 55. 56 
ochraccus S2, 53 
paraochraceus S3 
var. australiensis 53 

ruber48. 49 
s inapicolor 48, 51·53 
subarchcri 48. 56-60 
subarvinaccus 48. 50. 51 
violaceus 339 

Coutu rea 229 
Crepidotus 

mollis 339 
Crocicreas 297, 299 
Cronartium 

ribicola 148 
Cryptocoryncopsis 334 
Cryptocoryneum 334 
Cteooscypha 295. 296 
Cyphella 

paracnsis 409 
Cystopczi7..eUa 283. 293. 295 
Cytospora 43, 45 
Cyuarophyllum 66 

Oasyscyphus 288 
acuum 288 

Diasporangium 379 
Dictyonema 

glabnuum 325 
Dimelaena 

on:ina 13 
Diploschistes 327 

cincn.-ocacsius 325. 326 
Diporothcca 224 
Dirinaria 

pic1a 161 

Endogone 147, 148. 15 1, 157 
acrogcna 151 
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(Endogene! aggregata 151 
alba 151 
crassa lSI 
n;un micorona 148. 151 
incrassata 15 1 
I:!.C tiHua 15 1 
mu1li p1cx 151 
oregonensis 151 
pisironnis 15 1 
reticu1ata 15 1 
strawsa 15 1 
tubercu losa 151 
vc nucosa 15 1 

Entoloma 313 
clypcatum 340 
mephiticum 320 

Entrophosporn 147. 148. 151. 157 
co1ombiana 151 
inrrcqucns 15 1 
schcnd:ii 149, 151 

Entyloma 473, 474, 480. 481 
aristo1ochiae 473, 480 
amoscridis 474 
allanlica 480 
calcndulae 474 
cn::pidicola 473, 474 
crcpidis 473. 474 
c n::pidis· rubrac 473 , 479 
debonianum 473. 480 
crodianum 473.480 
navum 481 
gcranii 480 
glyceriae 473,480 
hicracii 473. 474 
hydrophilum 473. 480 
Jcontodontis 474 
picridis474 
xanlhil473,481 
ucintha 473. 474 , 479 

Erinella 
vemiicol3 450 

Eubclonis 283. 295 
albosanguinca 295 

Farysia417 
olivocca 476 
thucmcnii 473. 476 

Aammul a 
apicrca 135 

1-lammulina 
velutipc~ 340, 34 1 

Galcropsi!i 63. 64.66 
allospora 64 
and ina 63. 64. 66. 70,7 1 

angusticeps 64 
bispont 63, 64. 66. 68, 7 1 
deftptl va 63, 66 
desertorum 63-66. 7 1 

var. blspora 63. 64. 66 
lal t ritia63. 66 
libcrata64 
madaga.scaricnsis 64 
mitraefonnis 64 
pl:lrlt.aginifonnis 63. 64, 66, 67, 71 

Gastrocybe 63. 64. 66 
dcceptiva 66 
iberica 64, 66. (f), 71 
latcritia66 

Giga.'!pora 147.148.151. 157 
albida 151 
alborosca 148 
calospora 273 
candida 151 
decipiens 15 I 
gigamea 151 
margarita 149. 152 
r.unisporophora 152 
rosea 152 

Glomus 147, 152, 156, 157.273,280.281 
:aggregatum 152 
albidum 152 
:unbisporum 152 
arborcn'ic I 52 
australe 152 
boreale 152 
botryoides 149. 152 
calcdonium 152.273 
callosum 152 
canadcnse 152 
ccn::brirormc I 52 
cilricola 148, 152 
citricolum 148, 152 
cbroides 149, 152 
claroidcum 149. 152 
clarum 152.28 1 
constrictum I 52 
convo!Uium 152 
dclhicnse I 52 
descnicola 148, 152 
diaphanum 152 
dimorphicum 152 
dominikii 152 
ctunicatum 152 
rasciculatum 152 
rccundisporum 152 
fislul osu m 273. 274 ·276, 280. 28 1 
03\'isporum 152 
ronnosanum 152 
rragile 153 
fragilistratu m 273. 275. 276 , 27 , 2 0. 



28 1 
fucginnum 153 
fulvum 153 
geosporum 1.53 
gerdemannii 153. 280 
globiferum 153 
glomerulttum 153 
halon 153. 156 
haJonawm 153. 156 
haJos 156 
hetcrosporum 153 
hoi 153 
intrar:.dices 149, 153. 156.281 
imraradlx I 53. I 56 
invcrmaium 149, 153 
invennayanum 149, 153 
lac teum 153 
leptotichum 153 
macrocarpum 149, 153 
maculosum 153 
m:~gnicaule 148, 153 
manihot 149, 153 
manihotis 149, 153. 280 
melanosporum 153 
micraggregamm 148, 153 
microaggregatum 148, 153 
microcarpum 149, 153 
monosporum 153 
mosseae 149, 153,273,28 1 
mullicaule 153 
mullisubstensum 153. 156 
multisubtcnsum 153. 156 
occulrum 153 
paUidum 153 
pansihalos 148. 153. 156 
pubcsccns IS3 
pulvin:uum 153 
pustulatum 153 
radi:uum 153 
reticulatum 154 
scimillans !54 
scgmentatum 154 
tencbrosum 154 
tenerum 154 
tenue 154 
tonuosum 154 
tuOOefonne 154 
versifonne 154 
vesiculifcrum 154 
warcupii 154 

Glyphis 
cicatrioosa 
r. conRuens 161 

Gorgoniceps 383. 384.404.427. 447. 449. 
450 

alnicola404 
aridula447 
conRucno; 4 14. 423. 424.427 
cratacgi 408. 4 10, 412, 414 
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iowensis 4 12. 415. 417, 419. 42 1..423. 427 
jamaicensis 432 
kirschsleinii 449 
kirschsteniana449 
piJatii 388. 395.41:5.417-419, 422, 423 
pu.milionis 423. 424, 427 
sambuci 404.408.4 10.414 
taveliana 4SO 
\lemiicola 450 

Guepiniopsis 291 
Gymnopaxillus 163, 167 

crubensis 163, 164, 166, 167 
mon:hcll aeronnis 163. 166. 167 

Gymnopilus 141, 142 
rul \losquamulosus 339 
junonius 140. 142 

Gyrodon 
mcruloldes 339 

Jlaloph)1ophthora 377,379. 380 
avicen nac 377, 380 
bahamensis 377. 381 
bwt~rnuncnsis 377,381 
eplstomlum 377, 381 
mycoparasitica 377,381 
opercul:ilta 377,381 
polymorphica 377.38 1 
splnosa 

var. lobata 377,381 
\lar. splnosa 377. 381 

vesicula 377,380 
Helicoma 29. 32 
sec t. Helicoma 32 
ambiens 30, 32. 34 
mucUcri 30. 32. 34 
taiwanen.sis32 
vacci nii 29, 30, 32, 34 

Helminthosporium 383. 384, 400, 408. 409. 
4 12,432 

apicu1atum 416, 418 
bclonidium 416, 422 
rusiforme416 
rusisporium 416 
gongrotriehum 416. 421. 422 
gonyotrichum 416 
josscrandii 436,438 
nodosum 397, 406 
ostoyae 408, 410 
seplemscplatum 432 
simp1ex412 
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Hclmisp :>ri um 
cylindricum 416 
simplcx416 

Hcl01ium 
albcUum 290, 292 
drosodes 295 
subcamcum 295 

1-lcmileia 
vastauix 19 1, 198, 199,201 

lleterode.nnia 
lutescens 326 
vulgaris 326 

Hyalinia 
albella 293 

Hyalodcrma 447 
bakeriana 408 , 414 

Hyaloscypha 289 
ll ygrophorus 

agathosm us 339 
conicus 339 
navcsccns 339 
puniccus 339 
russula 339 
virgineus 339 

Hymenoscyphus 285,292,294 
albella 293 
vulgaris 292 

Uypmtylon 350 
atrosphacricum 349 

Hypsizygus 
tessulatus 340 

lnoc)'be 
rastigata 339 
rupipes 339 

Irene 228 
lrenina 228 

curpinlae 242 
lrenopsis 22 1. 224. 227-230.242 

hcnquetcnsis 242 
trio lacn :.~ c 22 1. 234. 242 
loeac 

va r. indica 22 1, 235, 243, 244 
var. javcnsis 243. 244 
v;u. kcae 243, 244 

tj ibodensc 243 
tonuosa 228 
triumfcnac 244 

Krctz..1;Chmaria 
atrosph:.erica 349 

Kuchneromyccs 137. 139. 142 
mutabilis 249-251.258. 263-267 
vernalis 139 

Lxcaria 
laccata 340 

L3chnca 
humarioidcs 171 
rubr'a 170, 111 

L3chnum 288 
L3ctarius 34 1 

chrysorhcus 340 
oculatus 340 
subdulcis 340 
vok:mus 340 
yazoocnsis 340. 342 

lactinae'lia 
myriospora 296 

lccanidion 400, 447 
album 400, 402 

lccanora 9, 13 
subg. Placodium 9 
sect Pctnste rion 9 
subsect. Pseudoconicatae 9 
muralis 13 
nigromaf'Jinata 9 
novomexicana 9. 10, 13. 14 
opiniconcnsis 9 
polytropa 13 
w~btri 9, 10, 13, 14 

lcccinum 
rugosiceps 339. 342 

Lccidca 
:urobrunnc.a 13 
orcinodcs 326 

Leminellus 
ursinus 340 

t.epiota 
americana 340 
proccra 337, 340 

Lepwbelonium 383,384.397.447 
helmimhicola 4 15. 448 
sulphurco-testaceum 449 

lcplogium 
cyanescens 326 

Lcucocoprinus 
brevi ramus 340 
luteus 340 
longistriatus 340 

LeucostOma 45 

MarasmicUus 
nigripes 340 

Marasmius 
sect. Marasmius 26 
sect. Siccl22 
alniphilus 26 
bulliardi \26 
capillaris340 
curTtyi 19,22-24, 26 



exustus22 
gram inurn 19·23, 26 
limosus 26 
orcades 340. 341 
pruinatus 22, 23 
r01ula 26, 340 
siccus 340 
tritici 23 
wctlo;tcinii 26 

Mcl:unpsora 20 1 
ablctis-can~is 188 
lini 191. 193. 194, 197, 199, 202 
medusae 188, 191. 197. 199.201.202 
occidcntalis 188 

Mc1anc:lial3 
Melanolcuca 

mclclcuca 340 
Mclaoomm:~ 

subdispcrsum 396 
Mclaoopsichium 

pcnmylvanicum 2 17 
Mcl:~notaenium 474. 475 

a nlirrhlni 473-475, 479 
byzovae 473, 48 1 
cingcns 474, 475 . 479 
hypogacum 474, 475 
j:tapii 473. 475 
koschumikoveanum 473, 475 
lam ii 473.475 

Mcliola 221.224, 227·229, 242 
amphitricha 224 
astcrinoidcs 
v;u. psychotriae 228 

noridensis 227 
grotcana 236 
manihot 149 
tonuosa 228 
trichostroma 224, 229 

Mello! aster 227 
Mcliolina 230 
Mollisia 286, 292 
Moriola 

desccnsa 396 
Myeena 

lciana 340 
Myridium 296 
Myxothcc ium 229 

Nacmatoloma 
rascicularc 340 

Neouiella 
rutil:ms 2 12 

Neovos.o;ia 476 
danubialis 473. 476 
iowensis 473.476 

moliniile 473, 476 
Neurospora 20S, 206 
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crassa 205.207,209,2 13,214.217 
tcuas pcnna 2CJ7. 209·212. 214, 217.2 18 

Nidulispora 329, 332 
quadrifida 329. 330. '333. 334 

NiJMcra 
vulgaris292 

Omphalotus 
illudens 34(), 341 

Orbilia296 
Oudemansiella 

radicata 340. 341 

Panaeolina 
foenisecii 339, 34 1 

Panaeolus 
fimlcola 339 
sub.1Heatus 339 

Panus 
rudis340 
tigrinus 340 

Pannelia 305, 306 
arrolata 305. J08 
astricta 309 
co1ensolca 305. 3()g 
endochromatica 308. 309 
exillima 307 
fest iva JOS, 306,310 
ganymedca 306 
gec.konalis 306 
infausta 305.306,307. 310 
inunct3 309 
lurida 308. 309 
ponderou 305.307-3 10 
squamatiea 309 
steoosporonica 308, 309 

Pannclina 
muelleri 326 
pilosa 161 

Parmotrema 
mellissii 326 
rtticu1alum '326 
S3JlCii·angelii 162 
tinctorum 162. 326 

Patel! aria 440 
alba400 

Peltigera 
austroamcricWUl 326 

Pem..igia 343. 350, 354. 368 
atrosphacrica 349. 350 
beneri 354 
enterolcuca '354 
indica 343. 358, 366, 368 
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Ptronophythora 379 
Pezicula 289 

byssacea 289 
clavulifonnis 289 
eucrita 289. 290 
l ivida 289 
myrtillina 289 
phyllophila 289 
sublicifonnis 289 

Pcziza 288. 294.408. 447 
'tribe' Mollisia 292 
adac 293 
albclla 29 1-293 
albida 293 
atriscda 404, 406, 408 
avcllanac 283 , 288, 290-292 
eucrita 288-290 
firm a 294 
helminthicola 397. 415 
hclminthOSJX!rii 408.415,4 18 
hcrbarum 283. 293-295 

von . (unknown) 294 
hctcrospcrma 396, 4 15, 4 17-423 
introspccta 430.432 
minutissima 4 15, 432 
pallcsccn." 293 
pincti 296, 447 
rubra 170, 17 1 
scutula 294 
~;phacrioidcs 293 
sordida 290. 29 1 
sublicacfonnis 288 
subl icoides 288. 290 
thclcboloidcs 170. 17 1 

var. rubra 170 
urccolus 293 
vulgaris 283, 288. 290-293 

Pezi7.e\la 283, 285. 287, 288. 290, 29 1, 293-
297 

subg. Ocnoscypha 283, 295 . 296 
subg. Eupczizclla 295 
albcll3 29 1 
avcllan:~c 285-288. 290 
conorum 292, 293 
dilulclla 285-2!17 
d ilulclloidcs 295, 296 
g ranulosclla 286, 287 
hc!Oiioidcs 295 
juncina 285-287 
pulchclla285-288 
punctifonnis 296 
rubella 285 -287 
soR!ida 283. 285 ·287. 290. 292. 296. 297 
vulgaris 287,288,292.296 

Phaeographina 

caesiopruinosa 162 
Phialca 286. 292 . 293 

vulgaris 292 
Phialophor.~ 

dancoii 91. 92, 94 
phacophor.a 94 

Phlyclclla 
brasiliensis 162 

Pholi01a 95. 96. 98. 99. 104. 105. II H. 137. 
14 1- 143.249-251,265.267 

subg. Aammula 142 
subg. HcmipholiOia 119 
subg. Lubricula 122 
subg. Phol i01a 142 
S<.'C t. Adiposac 250 
sect. Aammula 250 
sect. Hcmipholiota 250 
sect. Lubricae 2.50 
sect. Pholioca 250 
sect. Subsiccac 250 
adiposa 96, 98·101, 104, 105, 108. 110. 

112.114,116,11 8.1 42, 143,250-252. 
258. 264-268 

albocn::nulata 96, 104, lOS, 138, 140, 143 
alnicola 96. 98, 100. 103 -105, 133-136. 

250.251,254,260.264.266.267 
astr.~galina 98 

3Uri\'Cl13 99. 110, Ill, 114,253 
carbonaria 122.250.253.258.264.266 
conife r-a 250. 253. 254. 258, 264 -267 
dccussata 127 
dcstrucn'i 249.255.260.264-267 
cri ncecla 340 
llammans 98, 250. 255. 256. 258. 264. 

266.267 
navida 250.256,257.262.264-267 
graminis 103-105. 132. 133, 142 
gummosa 96, 99, 103-105. 107, 130-133. 

142.250.254.257.258.264-268 
heteroclila 101. 104. 105. 118. 11 9. 142 
highlandcnsis 98. 102. 104- 106. 120-122. 

142 
jafmii 95.98·101.1o-t.l05.111-115.137. 

143, 250. 252. 259. 262. 264 ·266 
jWlOnius 104. 105 
lema 102. 104, 105. 125. 126. 128. 143. 

250. 259, 262, 264·267 
lignicola 95. 104. 105. 138. 139 , 142 
limonclla96.99-101,104, 105,108-111 , 

118. 143 
lubrica 102. 104. 105. 122.127. 128. 142, 

143 
f. Jutca 127 

1ucifcrn 96. 11 8. 143.250.256.258.259. 
264. 266. 267 

mixla 100. 102. 104. 105. 124. 125. 128 



muelleri 11 4. 259 
mutabilis99. 103-105. 136, 137. 139. 142. 

263 
namcko 96. 98 
ncmatolomoides 98 
pinicola 98, 100, 103-105. 135, 136 
populnea 119 
scamba 102, 104, 105. 128. 129 
spumosa 100, 102. 104, IDS . 122. 123, 

125. 250. 252. 261. 262. 264·266 
squarrosa 101. 104· 108. 110, 132. 142, 

250.260.261. 264·267 
squarro.o;o-adiposa 250, '256. 258, 263, 

264·266 
squarrosoidcs96, 101. 1().$, 105, 115. 116 
subcacrul ia 340 
tubercu\osa 98. 100. 103· 105, 11 6-118 , 

142 
Phoma 457, 458, 464 
sect. P\cnodomus 464, 468 
american:~ 468 
capsul.arum 458, 466 
complanata 464 
convolvuli 458. 466 
dcnnisii 464 
cupyrena 468 
e~tigun 

var. exlgua 464 
hcrbarum 466. 468 
lycopersici 464 
maerocollum 458. 464 
macrostoma 464 
mcdicaginis 464, 468 
minula 458. 464 
multirostrota 466, 468 
pinodclla 464.468 
proboscis 457. 459-461, 463. 464, 466, 

468 
scpium 458, 466 

Phyllopsora 
hacmophaca 309 
p.:mnosa 309 

Phyllotopsis 
nidu1ans 340 

Physodcnna 
gcrhardtii 473.480 

Phytophthor.l 74. 78. 79. 83. 84. 377·379 
avicennae 378, 380 
bahamcnsis 378.379.381 
b3temancnsis 378, 38 1 
ciMamomi79 
cryptogea 79. 84-86 
drcchslcri 74, 75. 79, S4. 85 
cpistomium 378,379, 38 1 
crythroscptica73-86 

var. a1r0pa 73, 74.8 1 
var. d~chsl cri 74, 85 
var. crythroseptica 74 
var. pisi 74, 81. 82,85 

fmgari:te84 
himalayensis 74, 75.8 1-85 
mcgaspenna 74, 79, 83·86 
me~ticana 84 
mycopa.rasilica 378,379,381 
nicotianac 75, 78. 79 
operculata 378.379,381 
palmivom79 
pisi 85 
polymorphica 378.381 
richardi.ae 84. 85 
spinosa 378 

var. lobata 379.38 1 
var. spinosa 38 1 

vesicula 378, 380 
Pichia35 

membranacfaclcns 36-40 
Pilcolaria 

brevipc.s 191. 197 
Plcurophragmium 

cylindricum416 
Plcurotus 

ostreatus 340. 34 1 
Plutcus 

c:ervinus 340, 34 I 
pcllitus 340 

Pro10myces 
mmcrosporus 480, 48 1 

Psammomyccs 66 
Psathyrclla 341 

candollcana 99. 100, 339 
hydrophila 339 
velutin.a 339 

Pseudocoprinus 
dcssemin.atus 339 

Pseudocyphellaria 
aurata326 
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Pseudohclotium 283.296. 297.446,447 
hyal inum 296 
pincli 296. 447 
pubcrulum 296 
sordidum 444 

Pseudopannclia 
caroliniana 162. 326 
tcxana 162, 326 

Pseudopc7J7.a 
aJbclla 292 

Pseudopyrenu1a 
diluta 162 

Pseudosp;mpcs 383·385. 388. 390. 394. 
396. 397. 400, 402, 406, 408.414, 420. 
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(Pscudospiropcs j 421. 423. 427, 428, 
430-434, 438-440, 442, 444 

josscrandii 396. 436.439 
tongipilus 396 
nodosus 394. 396. 399. 404. 408. 427.428 
simplex 394,396.399,400.408,4 10, 41 2, 

414, 416, 420.432. 438 
Puccinia 188 

caulicola 191. 194. 19S . 197, 199 
coronata 19 1. 193, 197 
graminis 187-189. 191. 193. 195. 196. 

199. 200. 202 
f. sp. tritici 189 

hcliamhi 19 1, 195, 196 
minussensis 19 1, 197 
purpurca 191 . 197 
recondi ta 187- 189. 191. 193.195, 197, 

199. 200. 202 
sporoboli 191 , 197. 199 
stri iformis 189 
tanaceti 19 1, 196, 199 
tumid ipcs 19 1. 197 

Punctelia 
constantimomium 326 
rudccta 162 

Pylhiogcton 379 
Pythium ln. 379 

graminicolum 148 

Ramalina 
cclastri 326 

Relicina 
abstrusa 326 

Rhizoplaca 9 
chrysolcuca 13 
mclanophthaJma9, 10. 13. 14 
subd iscrepans 13 

Rhodocytx: 313.314,316 
sea. Rhodocybe 316 
pallida 313, 314-3 16,3 19 
retronexa 316 

Rhodotus 
palmatus 340 

Russula 34 1 
compacta 340 
foctcns 340 
vircsccns 340 

Saccharomyces 3.5 
ba yanus 37 
cercvisiae 36-40, 20.5 ·208, 210. 211. 214. 

217,218 
dclbrueckii 37, 40, 41 
elegans 37. 38.40 
rosei 37. 40. 41 

Sarcoscypha 
rubra 171 

Satchmopsis 329 
Schroeteria 

dclastrina 2 10,217 
Schwamiomyces 

hominis 37,40 
Sclerocystis 147, 148. 154. 1.57 

clavispora 148. 1.54 
coccogena I S4 
corcmioides 149, 154 
dussii 1.54 
indica 154 
indicus 1.54 
microcarpa 154 
microc.arpus 154 
pachycaula 1.56 
pachycaulis 148, 154 , 156 
pachycaulos 156 
pakisWlica 154 
rubifonnis 154 
sinuosa 154 

Sclcrophlhora 379 
Scutcllinia 180 
sect. Minutac 180. 18 1 
sect Pscudocheilymenlae 181 
alleghcnensis 169, 180 
convcxa 180 
crucipi1a 181 
minutella 180 
rubfa 170 

ScutcUispora 148, 154 
alborosea I 54 
aurigloba 149 
auriglobosa 149. 154 
auriglobus 149 
bipapillosa 156 
calospora 154 
coralJoidca 149 
coralloides 149. 154 
dipapillosa 154, 156 
dipurpurascens 154 . 156 
diporpurcsccns I 56 
crylhropa ISS 
rulgida 155 
gilmorci 155 
gregaria ISS 
hctcrogama Iss 
minuta ISS 
nigra ISS 
pellucida ISS 
pcrsica ISS 
reticulata 155 
savannicola 148, ISS 
trical ypta 155 
vcrrucosa 155 



WCf't'.SUbi3C 149, 1.55 
Scutcllospora 147. 148. 154. 157 

alborosca I 54 
aurigloba I S4 
calospora IS4. 213 
contllotdca 154 
dipapiUosa 154 
dipurpurcsccns 154 
Cr)1hropa 155 
fulgida ISS 
gilmorei 155 
grcgaria 15.5 
hctcrogama 155 
minuta ISS 
nigra 1.55 
pcllucida ISS 
persica I SS 
rcticulata ISS 
savannicola I 55 
uicalypta ISS 
vcnucosa 15.5 
wcresubiae ISS 

So~rium 
calcdonicum 216 
cenchri 216 
confusum 216 
consant;uincum 2 16 
mbuum 216 
pcnuriasorus 216 
saponariae 217 

Sphacc loth~a 
andropogonis·hinifolii 216 
c rucnta2 16 
diplospor:~ 216 
hydropipcris2 16 
monili fera216 
ncalii 2 16 
p.1mparum 216 

Sph3Cria 229 
calostroma 228 
trichostroma 229 

Sporisorium 
anthistirac2 16 
pucllare 216 
reilianum 2 11 , 216, 2 18 
rhynchclylri 216 
sorghi 2 16 

Stamnaria 297 
Stcrcum 456 

p\icatulum 4.55 . 456 
plicatum 455.4.56 
sp3diccum 456 

var. plicatulum 455.456 
var. plicatum 455. 456 
var. sp3diccum 456 

Sticta 
weigelii 326 

Slrobilomyccs 
ftocoopus 339 

Stropharia 
ooronilla 340 
melanospcnm 340 

509 

Suos.c;mayeri a 383-385,387,390,394.396, 
398-40 1. 408. 410.414, 420. 426. 427. 
429. 434, 436, 438-440, 442, 445. 447-
450 

alba 383, 388, 392. 398. 400404 
a lnico! a 383. 392, 395, 399. 401, 402 .405 
atrlseda 383 , 388.39 1.392.395 . 396. 

399. 401, 404. 407,428, 434. 436. 440 
bakeriana 383,388.39 1-393.395 . 396. 

398. 401. 404, 408.4 11 .4 12, 414 ,430, 
438.447 

basitricha 388, 393, 395. 396. 398. 400-
402, 404, 408. 410, 41 2. 414 , 417, 419. 
421. 423. 427. 432. 438. 448 

brcvitricha415 
conftuens 383,391-393,399,401.423 . 

425 , 442 
dickorfii 383. 392. 394, 396, 399, 401. 

427429, 438 
immargin:ua 383, 392, 398,401, 42R, 

429 
inlrospecta 383. 388. 39 1, 392. 394. 395. 

398,4{)1, 43ll ,431 
jamai«nsis 383.392-395, 399,40 1.426. 

432 -434,447 
japonica 383. 388. 39.5 , 399. 401, 434, 

437 
jossc r3ndii 394-396. 398. 401.436. 438. 

439 
longispo ra 392. 39.5, 408.410.414, 447 
nigra 383. 388 , 399, 401, 439. 44 1 
notabilis 383.388. 391. 392.39-1,395. 

399, 401, 440 ,442 
ochrospora 383. 388. 39 1, 398, 401. 442 , 

445 
ostoyae 388. 391. 395. 408.4 10 
p3J13maensis 442 
phaeocarpa 44 7 
rackii 396, 415, 422, 423 
sordida 383. 392. 393, 395, 398. 401. 

444 . 445. 447 
sphcnospora 447. 450 
viridi·alra 447 

Tapesia408 
alriscda 404 , 406 

Thaxleriella 
pczizula 34 
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1llccaphora 
hc:nnenea 211.216-219 

TiUctia 189,2 10 
aegopogonis 217 
bartlayana 213,216 
boUielouae 217 
brunkii 217 
bochloeana 217 
conl.tOVcrsa 200,2 10. 217 
durangensis 217 
honida 213.217 
hyalospora 473, 476 
indica210.217 
laevls 210, 217 
lycuroidcs 210.211 
muhlcnbcrgiac 217 
narasimhani i 217 
narayanaraoana 217 
obscura-rcticul:ua 217 
rugispora 216 
trachypogonis 2 16 
uitici 210. 2 17 
tubcrculata 2 16 
wilco~tiana 473, 476 

Tolyposporium 
bullatum 216 
junci 2 16 
pcnicil lari ac 2 16 

Torulasporn 35 
dclbrucckii 36-38. 40,41 

Torulopsis 
collicu losa 37.40 
stell:ua 

var. cambrcsicri 37. 40,41 
Tr3chysphacra 379 
Trachysphacrclla 378 
Tr.m:zschelia 

pruni-spinosac 191, 193. 196. 199.201 
Tricholoma 341 

columtx:ua 340 
virgatum 340 

T richolomopsis 
platyphylla 340 

Tubeutia 
pezizula 30. 34 

Tylophoron 
protrudcns 162 

Tylopilus 
rcncus339 
indcc:isus 339. 342 
pscudoscabcr 339 

Urcd inopsis 
osmundac. 191. 198. 199. 201 

Un:do 

digitariae 473, 477 
panicorum 477 

Urocystis 
colchici 2 16,217 

Uromyces 
appcndicu1atus 187- 191. 193, 195, 196. 

200.202 
dianthi 188 
plumbarius 191. 195. 196 
silphii 191, 195. 196 
striatus 191. 193. 196, 199,202 

Urophlyctis 
crcpidicola 473 

Uropyxis 
amorphae 191, 197 

Ustilago 476 
aegopogonis 217 
aschcrsoniana 2 16 
bcthelii 216 
bc.tonicac 2 16 
buchl~216 
buUaua217 
cariciphHa 473.476 
convcrtcre-scxua.Jis 2 16 
cynodomis 211, 216, 218, 473. 471 
digitariae 477 
du mos.a 473.477,479 
e legn~2 17 
cnneapogonis 217 
ixophori 2 16 
kuc.hnc.ana 477 
minor217 
ncglccta 216 
opiziicola 2 16 
parlatorci 477 
scit.am inca 216 
segctum 

var. avcnac2 17 
var. cynodomis 477 
var. scgctum 2 11 , 217. 218 

spegaz7.ini 
var. ngrcstis 211. 217-2 19 

spermophorn2 16 
succisac 216 
trichophor3 216 
tricuspid is 217 
violacca 211, 217, 218 
zcac2 11 .216.218 

Valsa45 
Valseutypcll a 43, 45 

multicollis 43 
tri sticha43. 45 

Xanthopannclia 13,306. 309 
arcolata 308 



ct.ntralis308 
colensoica 308 
farinosa 326 
lynii 307 
olivclOrica 306. 309 
salcrupccns 306 

Xcromphalina 
campanella 340 

Xylaria 343. 350. 354. 368 
adscendens 343, 344, 346 
allamoidca 343. 346. 348. 363 
:misopleura 350 
arbuscu\a 343. 349. 364 
atrosphaeriC'.2 343.349, 3.50, 352 
bcrtcri 354 
coccophora 352, 361 

fcejecnsis 343. 352. 358. 360 
hypoxylon 346 
mall346 
microceras 343, 360. 361, 364 
nlgrcsccns 348 
Obo\'3t3 356, 361, 362 
papyrifcra 363 
poitei 348 
polymorpha 362 
scruposa 3SO 
tc:lfairii 343. 358. 363. 366 
temaculata 343. 364, 366 

Xylocon::mium 363 
Xylosphaera 

papyrifcra 363 
subsp. cubensis 363 
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cubcnsis 343. 348. 349. 3.54. 362-364 
curta 343, 352, 354. 356, 360 
cnterogena 343, 356, 358, 363, 364, 366 
cmcroleuca 343. 352. 354 

Zoophagus 379 
Zygosaccharomyces 35 

b:tilil36-4 1 
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ERRATA, VOLUME THIRTY-THREE 

Cover2 line 44 for GillianJ, ""'d Gillian A. 
Page 498 22,48 for GillianJ, ro:~d Gill ian A. 

ERRATA, VOLUME THIRTY-FOUR 

Cover 2 line 29 for Cnelo ro:~d Calvclo 
Page iv 53 for Cavelo ""'d Calvelo 

713 31 for Cavelo ro:~d Calvclo 
714 24 for Cavelo r<ad Calvelo 

ERRATA, VOLUME THIRTY-AVE 

Page 77 line 35 for 1.6. 7.26.32.36.47 .49.56 ,.ad 1.6.7.26.32.36.47.56 
80 14 for 1.6.26.32.36.38.47.49.53.56 'tad 1.6.26.32.36.38.47.53.56 

45 for 1.6. 7.32.36.38.47 .49.56 read 1.6. 7.32.36.38.47.56 

ERRATA, VOLUME THIRTY-SIX 

Page 284 line 16 for arbitrarily mid arbitrary 
34 for possibi lty wid possibili ty 

287 9 for de:uh 1915. 'Cod death in 1915. 
32 for typification reod typifications 

288 10 for doubts rcod doubt 
29 for and conlrndictory : reod and is contradictory: 
38 for synoymized, reod synonymized. 

289 6 for supposed reod suppose 
38 for single of 'Cod single one of 

290 14 for of of reod d 
21 for jodine·positive rcod iodine positive 

291 2.23 ,26 for fruring reod frui ting 
16 for species rcod species, 

292 20 for fnning reod fruiting 
293 3 for synoymized '<od synonymized 
295 36 for alraedy reod already 
296 II for jodine·positive reod iodine-positive 

12 for adequate to do not reod not adequate to 
31 for posthumous reod posthumous!)' 
38 for arbitrarily, reod arbitrary. 

297 6 for akwatd reod awkward 
9 for transfered reod transferred 

27,37 for jodine·positive reod iodine-positive 
298 37 for with in read within 
322 6 for local reod locality 
339 c. 2 31 for violaceous re3d vioface1LS 
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