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summary 

Five new species in the f:unily Panneliaccae (Lccanorales. lichenized 

Ascomycetes) are described. which have been discovered among recent 

collections from the three Guianas, Venezuela and Colombia {tropical South 

America): 8u/bothrix /eprieurii Aubel, l'armorrema aptrootii Aubel, P. 

atlramiacoparvum Sipm:m. P. gradstcinii Aubel and I'. verrucisetosmn 

Sipman. ~ \ r Pr·n ~ F r.> 1 t. n~ s 

Cl,T _ .37f?p 
"- ,. 9 :;:2 v<j<,/ ,u I "'q;;j6?> 
fl'"( h. -· - . .. . 

Introduction 

During the preparat ion of a treatment of Pam1e liaceac for the Flora 
of the Guianas. five new taxa were discovered. for which desc riptions are 
presented below. 

Chemist ry was analyzed by thin layer chromatography on Merck 
60F-254 precoated plates with the so lven t systems A & B accord ing to 
While & James (1 985). 

The d irectors and curators of the herbaria from which co llections 
we re obtained on loan, are gratefull y acknowledged, especially Dr. R. C. 
Harris (NY) for se lecti ng specimens of special interest. Likewise dr. A. 
Fletcher (Le ices ter, U.K.) and d r. E. SCrusiaux (Liege, Belgium) for 
checking the manuscript and valuable advice. Much appreciated is the 



support or the organizations FUDECI (Venezuela) and Corporacion de 
Araracuara (Colombia). who provided opportu nities to collect material. 

I. Bu/bothrix leprieurii Aubel. sp. nov. Fig. I. 

TYPE: Guyana , Uppe r Mazanmi district, small white sand·savannah c . 2 
km S or Waramadan, e piphyte on isoil1ted, dwa rred tree, alt. c . 600 m, 
coord . 5' 47' N, 60' 46' W. I March 1985. H. Sipman & A. Aptroot 19 187 
(U holotype). 

DIAGNOSIS: Timllus planus, arc te :tpplicatus. pall ide c increus, usque ad 
c. 3 em diamc tro. !obis sublinea ribus • e longati s , c . 0.5 mm latis, 
bu lbato·c ilia tis. bulbis atri s apicc furca to-c iliati s, supeme planis. soralii s 
superfic iali bus ad 0.6 mm diametro, sorediis c. 50 J.lm diametro, inreme 
atri s. ad apices rusc is. rhi z inis inst ructi s; rhi zinis sparsis. basi innati s. 
atri s, rurca to-ramosis. ad 0.2 nun long is. Apothecia et pycnidia ignota. 
Mate riae chimi cae (TLC): atranor in um , ac ida gy rophori cum e t 
lecanorinicurn. 

DESCRII)TION: Thallus corti colous. close ly app resscd. Oat , light grey, 
up to over 3 em wide: lobes sublincar - elongate. c . 0.5 mm wide: ci li a 
black. bulbate wit h repea tedly dichotomous ly branched ti ps. to 0.2 mm 
long; uppe r surrace mos tl y nat, continuous or in centra l parts ± 
transve rse ly cracked. soredi;uc; sorcllia superric ial , pale grey, rounded. c. 
0.6 nun wide. nat, at las t o rten excav;uc ;md showing the black lower 
cortex. produc ing c. 50 ~tm diam. soredia: lower su rracc black, nea r the 
lobe ti ps brown. sparse ly rhizinate: rhi zincs slightl y infla ted at base, 
strongly dichotomously bnmched, black, to c . 0.2 mm long. Apothecia 
and pycnidia unk nown. Chem istry (TLC): atranorin and gy rophori c acid 
wi th va riable amou nts o r orsc llinic and lccanori c acids. Colour reactions: 
medulla K· , C+ rose. KC+ rose. P-. UV.; surrace K+ ye llow, UV-. 

DISTRIBUTION: Known thus rar rrom Guyana and the Amazonian part 
or Colombia. Available co llections arc rrom light and low virgin rorcst 
with a humid tropica l climate . or in disturbed places in such rorcst. at c. 
200 and 600 m e levation. 

ADDITIONAL SPECIMENS: CO LOMBIA . Comisa ria AMAZONAS, 
comunidad de Villazul. E o r Araracua ra. N-bank or ri ver Caque t3. 
opposi te Isla Marii\amc. "Panwno de Monica Sosa", alt. c. 240m , coord . 
0°42' S. 72°07'\V. c. 6 m tall. light rorcsl. dominated by sma ll Clusia and 
Bombacaccae, on pea t, 4 km Nor the rive r, 2 Nov. 1988. H. Sipman & J. 
Ouivenvoorden 28392 (13). GUY ANA . Upper tvlaza runi district. Jawa lla 
village. at confluence or Kukui river and Mazaruni ri ver. in cultivated. 



we l· lit area nea r the vill age , coord. 5°40'N, 60°29' \V, ah. c . 500 m, 6 
Fcbr. 1985, H. Sipman & A. Aptroot 18372a (B). 

NOTES : l11e name of the new species is chosen in honour of F. R. 
Leprieur, famous collector of cryptogams in Guyane fran~j:a ise. 

8 . leprieurii is the second soredia tc species known in the genus. II 
diffe rs from the other sorcdiate spec ies, B. imslumgii (Hale) Hale. by the 
presence o f gyrophori c ac id instead of salazinic ac id, and by it s 
narrower, emaculate lobes ( I-I ale 1976: 16). Bulbothrix oliveirai Fletcher 
appears to agree in chemistry. colour of lower side, shape of rhi zincs and 
c ilia, but differs by being pustulate and rare ly producing a few coarse 
sorcdia (Hale 1986: 86). Mo reover the new species is not dense ly 
rhizi nate on it s lower side. 

The occurrence of orsellinic and lecanori c ac ids bes ides gyrophoric 
acid is probably an artifac t due to hyd rolysis of gy rophoric acid in 
acetone solution. according to Leuckcrt (pcrs. comm.). Gyrophoric acid 
should be considered as the diagnos tic substance. 

In the Guianan spec imens the sora lia are always nat to excavate, in the 
Colombian plant they are panly capitate and panly Oat to excavate. 

2. Parmotrema aptrootii Aubel. sp. nov. Fig. 2. 

TYPE: Guyana , Uppe r Mazamni district , Kamarang, in the village, on 
Mahogany tree on rive r·bank, coord. 5°52' N, 60°37' W, a lt . c. 500 m, 
3-26 Febr. 1985, H. Sipman & A. Ap1roo1 18187 (U ho1otypc). 

DIAGNOSIS: 'll1allus ad natus. pall ide viridis ve l viridocinereus, c. 10 em 
diamet ro; lobi apicibus rot undat is, 3-6 mrn lati s. cc iliati , margin ibus 
crenulatO·und ulat is, sored ios is; soral ia ad pa rti bus e levatis marginum, 
punctiformes vel c longa ta. soredi is agg lutinat is; latus superior 
emaculatum, planum, ad margines conice fragile; medull a alba; latus 
inferior ad ap ices fuscu rn et nudum. in centro ater et rhi zinis instructum 
in partibus ad subst ratum o1ppress is: rh izinae parvae, nigrac, ad 0.4 mm 
longac, simplices. Apothecia e t pycnidia ignota. Mate ri ac chimicae (TLC): 
acida usnica, cchinocarpica et protoce trarica. 

DESCR IPTION: Thallus conicolous. ad nate, pa le yellowish· to greenish 
grey. c. 10 em diam.: lobes wit h ro tund. 3·6 mm wide tips and 
crenulate-undu late, sorediate margins: sora lia on rai sed part s of the 
margi n. pu nctiform o r ex panding a long the margin, so red ia long 
remaining agg lutinated in coralloid masses: ci lia lacking: upper surface 
dull, cmaculate, smooth and continuous nea r the tips, rugulose and 
cracked in the cent ral parts, with flak ing co rtex ncar the raised lobe 
margins: medu ll a white. without pigme nt: lower su rface black. ncar the 



lobe tips brown, rugulose, slightly glossy, naked in a c. 3 mm wide zone 
at the lobe tips, with patches of dense, small rhizines on apprcssed parts in 
the centre of the lobes; rhizines slende r. usually up to 0.4 mm long and 
unbranched, black. Apothecia and pycnidia unknown. Chemist ry (TLC): 
usnic, echino<:a rpic and protocetraric acids. Colour reactions: medu lla K+ 
yellow. C+ orange (short and fadi ng) . KC+ rose, P+ orange, UV-; cortex 
K-, UV-. 

DISTR IBUTION : Known only from Guyana and, with some doubt . from 
Colombia. 
TI1e specimens are from well-li t sites with a humid trop ical climate at 200 
and 500 m elevation, i.e. on a Mahogany tree in a vi ll age and in stunted 
forest on peat. 

ADDITIONAL SPECIMENS: OLOMBIA, Cornisaria AMAZONAS , 
comunidad de Villazu l, E of Araracuara , N-bank of river Caquetti , 
opposite Isla Marifiame, "Pantano de Monica Sosa", a lt . c. 240 m, coord. 
0°42' S. 72°07'W. c. 6 m ta ll , light forest, dominated by small C/usia and 
Bombacaceae, on peat, 4 km N of the river, 2 Nov. 1988, H. Sipman & J. 
Duivenvoorden 28394 (B) 

NOTES: The name is chosen in honou r o f A. Apt root, a Dutch 
lichenologist who made important li chen collect ions in trop ical countries. 

P. aprrootii is we ll characterized by its chemistry, which comprises 
usnic ac id as only cortical substance and cchinocarpic and protocetraric 
acids as medullary components. A somewhat simil ar species with 
echinocarpic and protocetraric ac ids in the medu lla is P. dila tatum . It 
differs by it s non-coralloid soralia and by hav ing a tranor in as main 
cortical substance. Another s imilar species, P. apricum (Krog & 
Swinscow) Krog & Swinscow, lacks echinocarpic acid and has equally 
non-coralloid soralia (Krog & Swinscow 198 1: 170). 

T he Colombian specimen is sli ghtly abe rran t by the absence o f 
well-developed soralia and by a less glossy, more rugulose lower side. It 
is tentatively referred to P. aprroorii. 

3. Parm otrema aurantiacoparvum Sipman, sp. nov. Fig. 3. 

TYPE: Guyana. Upper Mazanmi district, small white-sand savannah c. 2 
km S of Waramadan, alt . c. 600 m, coord: 60°46' W, 5°47' N, I March 
1985, H. Sipman & A. Aptroot 19 186 (B holotype). 

DIAGNOSIS: Thallus adnatus, pall ide cinercus, ad c. 4 em diamet ro; lobi 
apicibus rotundatis 3-4 mm latis. margin ibus crenulato-undulatis, isidiati ; 
is idia co rallo idea. frag ilia, ad 0.3 mm longa , marginalia ve l 



submarginalia, nonnumquam ciliata; ci lia numerosa, nigra, ad 3 mm 
longa, te nues; latus supe rior emaculatum, p lanum vel in centro 
rugulosum, cortice ad marginibus loborum fragile; medulla aurantiaca; 
latus inferior ad ap ices fu scum nudum, in cent ro ater, rhizinis inslructum 
in partibus ad substratum appress is; rhi zinae nigrae, ad 0 .5 mm longae, 
vulgo simplices. Apothecia et pycnidia ignota . Materiae chimicae (TLC): 
aLranorinum, pigmenta ignota . 

DESCRIPTION: Thallus co rti co lous, adnate , pale grey, sometimes 
slightly brownish, 2·4 em wide; lobes with crenulate, 3·4 mm wide tips 
and crenu late-undulate, isid iate margins wi th fl aking cortex; isidia 
coralloid-branched, concolorous with the thallus but brown-tipped, 
marginal or submarginal, up to c. 0.3 mm long. fra gile, when well 
developed sometimes ciliate; cilia usually abundant , ( 1-)2-3 mm long, 
black, slender; upper surface dull, emacu late, smooth and continuous ncar 
the tips, rugulose and irregularl y cracked in the ccrural pans; medu lla 
pigmented throughout , rusty orange, more intensely coloured ncar the 
lobe tips; lower surface black, ncar the lobe ti ps brown. more or less 
rugulose, sligh tly glossy. naked in a c. 3 mm wide zone at the lobe tips. 
sparsely rhizinate in the central pan of the thallus, at least on apprcssed 
parts; rhizines 0.5 mm long and mostly unbranched , black. Apothccia and 
pycnidia unknown. Chemistry (TLC): atranor in and several unknown 
pigments or other substances. Colour reac tions: medulla K+ dark purple 
(p igment!) , C+ weakly purple, r .. UV·; cortex K+ yellow, UV·. 

DISTRIBUTION: Thus far known from Colombia, Venezuela, Guyana 
and Guyane Fran~a ise, where it has been co llected on canopy branches or 
C'n small trees in well· lit forest or clearings. 

ADDITIONAL SPECIMEN~\COLOMlllA: Comisaria AMAZONAS, 
Comunidad de Villazul, E of Araracuara , Isla Mariilarne in river Caqucta, 
alt. 240m, coord. 0°45' S, 72°06'W, swamp with Mcwririaflexuosa and 
little trees, c. 1.5 km S of the ri ve r, I Nov. 1988, H. Sipman & J. 
Duivenvoordcn 28175 (B); Comisaria AMAZONAS . Comunidad de 
Vi llazu l, E of Araracuara. N·bank of ri ve r Caqueta , opposite Isla 
Marii\arne, "Pantano de Monica Sosa ·· . alt. c. 240 m, coord. 0°42' S, 
72°07'W, c. 6 m tall , light fo rest, dominated by sma ll C/usia and 
Bombacaceae. on pea t, 4 krn N of the river, 2 Nov. 1988. H. Sipman & J. 
Duivcnvoorden 28435 (ll). GUYANE FRA N<;:A ISE: SaUl, primary forest 
near Boeuf Mon . alt. 200-300 m, coord. 53° l2'W, 3°38'N, on branches 
25 m high [in canopy[, March 1985, A. Aptroot 15295 (U). GUYANA: 
Upper Mazaruni district, Kamarang. in the village, epiphyte on Cirrus, 
coord. 60' 37'W, 5' 52'N, alt. c. 500 m. 3-26 Feb r. 1985, H. Sipman & A. 
Aptroot 18 125b (U): Upper Mazaruni district , Pakaraima mountains, c. 2 
km NW of Karnarang, on th in stcmlet in c . 10 m ta ll , we ll -lit 



savannah-forest on ridge. coord. 60°38' \V, 5°53'N , alt. c. 500 m, 4 Febr. 
1985. 1-1. Sipman & A. Aptro01 18284 (U); Upper Mazaruni district. 
N-slopc of mount Roraima, c. 25 m t <~ll, virg in , mossy forest, 25 m high 
in trcecrown, coord . 60°46'W. 5°17'N, alt. 700 m, 12- 19 Febr. 1985, H. 
Sipman & A. Apt root 188 19 (U): Upper Mazaruni di stri ct, tra il from 
Kamarang ri ver to Pwipwi mounwin , in savannah bush c . 5 km N of 
Waramadan, Coord. 60°46'\V, 5°54'N, alt. c. 650 m, 27 Febr. - 1 March I 
1985, 1-1. Sipman & A. Ap1 r001 19241 a (B). VENEZUELA: ES!ado 
BOLIVAR , Cerro Guaiquinima, in ccmral part o f upper plateau (near 
camp 4). coord . c. 5°40'N, 63°34'W. ail. c. 950 m., low, mossy forest on 
rocky sandstone slope towards stream, 6 Pcbr. 1990, H. Sipman 26651 a 
(B. YEN) 

NOTES: TI1e name reflec t!: the conspicuous orange colour of the medu lla 
and the small size of the plams. 

P. Ollrtmtiacoparvum resembles most close ly P. melli.ssii (Dodge) Hale, 
by it s margins wilh long ci lia . flaking cortex and fragile , ci liate isid ia. 
However, so redia arc neve r found in P . auramiacoparvum , and the 
medulla ry chemistry is diffe rent. A similar rusty orange medulla seems 
unknown in any other Pt1 rmorrema species and is e.g. not mentioned by 
Hale (1974, 1990). l11c nature o f the pigment is unknown; judging from 
the K·rcaction , it might be an anthraquinone. 

5. Parmotrema gradsteinii Aubel, sp. nov. Fig. 4. 

TYPE: Guyanc Frmu;aise. Saiil. fallen from canopy. 7 Aug. 1982, Boom 
& Mori 1521 (U hololype). 

DIAGNOSIS: ·n1allus !axe adnatus. pall ide c incrcus. ad c. 10 em 
diametro; lobi apicibus rotunda tis 5· 1 0 mm lat is, marginibus undulati s: 
soralia. lobuli , pustuli isidiaquc nulla: ci lia numerosa, nigra , ad 2 mm 
longa, nonnumquam fasciculata: latus superior emacu latum, planum vel in 
centro rugulosum: medulla alba: latus inferior ad ap ices fuseum , nudum, 
in cc01ro ate r, rhizinis sparsis in partibus ad substratum appress is 
instructum; rhizinae nigme. vulgo ad I mm longac, simplices. Apothccia 
concava, stipite angusto brev i, impcrforata, margine crcnulato , hymenio 
80- 150 1101 aho, spo ris 24-28 x 12- 18 11m. Pycnidia conidiis ad 7 11m 
longis et 0.8 ~tm crassis, sublagcnifonnibus. Materi ae chimicae (TLC): 
atranorinum, acida gy rophoricum et lccanoricum. 

DESCRIPTION: Thallus conicolous. loosely adnale, pale grey, avai lable 
fragme nts up to 10 em diam. ; lobes with rotund or crcnulate, 5·10 mm 
wide tips and slightl y undulate , entire margins; lobules, isidia , pustules 
and sorali a absent ; ci li a numerous. c. 1.5·2 mm long , black, often 



bundled, especially in the shallow sinuses of crenulate lobe tips; upper 
surface dull , emaculate, smooth and continuous near the tips, rugulose and 
slightly cracked in the cemral parts: medu lla white, without pigment ; 
lower surface black, nea r the lobe tips brown, smooth or rugulosc, 
slightly glossy, naked in a wide (over 5 mm) zone at the lobe tips, wi th 
isolated rhi zincs o r small pa tches of rhi zincs on appressed pans in the 
centre of the lobes; rhi zines usually up to I mm long and unbranched, 
black. Apothecia densely crowded, concave, with short and narrow stalk . 
imperforate , 2-5 mm wide, wi th strongly crenulatc margin and brown 
disc; outer wall smooth or slightly rugu lose; hymenium 80- 150 J.Un high; 
spores 24-28(-30) x 12- 18 ).l.m. Pycnidia with up to 7 ).!Ill long and 0.8 ).l.m 
thick, sublagcniform conidia. Chemistry (TLC): atranorin, gyrophoric 
and lccanori c acids. Colour react ions: medulla K-, C+ red, KC+ red, P-, 
UV-; co rtex K+ ye llow, UV-. 

DISTRIBUTION : Only known from Guyane fran9aise and Surinam, from 
canopy branches in pr imary forest around SaUl, from low fo rest in 
Haut -Marouini. and from the Wilhelmina Mountains, at 200-300 m. 
elevation. 

ADDITIONAL SPECIMENS: GUYANE FRAN(:A ISE: Saul, primary 
fo rest ncar Boeuf Mort. a lt . 200-300 m, coord. 53° 12' W, 3°38' N. 
March I 985. A. Ap1 roo1 15294 (U); Saul. 2 km SW of !he village, 
"sentier limonade". a lt . 180-2 10 m. coord. 03°32'N. 53° 12'W, lowland 
moist fo rest on lateritic so il . ep iphytic on outermos t canopy branches of 
Brosimum parinarioidcs, II July 1986. D. Montfoon & R.C. Ek 1233 
(U); Camp no. 4 - Roche no. 2 MonpC Soula- Bass in du Haut-Marouini, 5 
km a !'Ouest, alt. 300 m, coord. 54°04'\V, 02°39'N, savane roche. sur 
arbus tes des fourrCs somm itaux, epiphyte, 3 1 Aug. 1987, J.J . de 
Granvi lle, L. Allorgc. W.J . Hahn . M. lloff & Wc izman 99 1 I (U). 
SURINAM: Wilhelmina Mountains. frequent on Cochlospcrmum. in 
forested hill s 9 km north of Lucie Rivier, 12 km west of Oos t Ri vier. alt . 
275 m, 17 July 1963, B. Maguire. J. P. Schulz. T. R. Soderstrom, N. 
Holmgren 54235 (NY). 

NOTES: The name is chosen in honour o f S . R. Gradste in, Dutch 
bryo1ogist and leader of the expedi tion to Mount Roraima in 1985, which 
brought the larges t lichen collections avai lable until now from the 
Guianas. 

P. gradsrcinii is we ll characterized by the presence of gyrophoric ac id 
as medullary substance and by its crcnulatc apothecia. A somewhat similnr 
species is P. abnuens (Nyl. ) Hale. which has the same C+ red medullary 
reac tion. However. in P. abn uens this is caused by the presence of 
oli vetoric acid, and the thallus is maculate (Hale 1965: 277). Another 
fairl y s imilar species is P . holo/obum (Hale) Hale: it differs by it s 



perforate apothecia with smaller spo res [( 12) 15-1 8(20) x (6)8-10 11m I and 
filifonn conidia up to I6 11m long (Krog & Swinscow 1981: 186). 

The presence of lccanoric ac id is probably an artifact, see remark 
under Bulbothrix leprieurii. 

Pycnidia were found only in Boom & Mori 1521 , mature apothecia in 
Boom & Mori 1521, Maguire et al. 54235 and Montfoort & Ek 1233. 

Remarkable is the limited distribution o f this species: it seems 
restri cted to the eastern part of the Guianas and appears to be absent from 
the Guiana Highlands, the principal divers ity centre of the region. 

5. Parmo trema J•trrucisetosum Sipman. sp. nov. Fig. 5, 6. 

TYPE: Guyana, Upper Mazaruni dist rict, trail from Kamarang river to 
Pwipwi mountain, N o f Wararnadan, rocky savannah c. 10 km N of 
Waramadan, coord. 5°57'N , 60°45'W, alt . c. 800 m, 28. Fcbr. 1985, H. 
Sipman & A. Apt root 19478 (B). 

DIAGNOSIS : Thallus !axe adnatu s, pa lli de cine reus , ad c. 12 em 
diametro; lobi ap ic ibus ro tundati s 9-12 mm latis, marginibus 
crcnulato-undulatis , ciliati; soralia, lobuli, pustuli isidiaque nulla , cum 
verrucis cil ia ti s: cilia numerosa, nigra, ad 3 mm longa; verrucae 0.2-0.4 
mm latae. prima conicae, demum scmiglobosae ve l applanatae et granulis 
instructae; latus superior emaculatum, planum vel in centro rugulosum; 
medulla alba; latus infe rior ad apices fu scum nudum, in centro ater, 
rhi zinis sparsis ve l agg rcgatis in partibu s ad substratum appress is 
instructum; rhi zinae nigrae, ad I mm lo ngac, simplices . Apothecia e t 
pycnidi a ig nota . Mate riac chimicae (TLC): atranorinum, acida 
sa lazinicum ct consalazinicum. 

DESC RIPTION : Thallus corti colous, loosely adnate , pale grey, towards 
the centre more whitish , up to at least 12 em wide; lobes with rotund or 
sligtly crenulate, 9-1 2 mm wide tips and crenu late-undulate, ciliate 
margins; lobules. isidia, pustules and soralia absent , ciliate warts present ; 
cilia numerous, c. 2-3 mm long, black; warts 0.2-0.4 mm wide, at first 
conical , late r hemispheri cal or fl attened and producing coarse granules, 
o ften bearing one, rare ly mo re, ci lia; upper surface dull , emaculate. 
smooth and continuous near the ti ps, slightly rugulose and irregularl y 
cracked in the cemral parts; medulla wh ite, without pigmem ; lower 
surface black. near the lobe tips brown , mostly smooth and glossy, 
cracked. naked in a 10 mm or more wide zone at the lobe tips, with 
sparse rhi zines o r small patches of rhizincs on appresscd pans in the 
centre o f the lobes; rhi zines up to 1(-2) mm long, unbranched, black. 
Apothecia and pycnidia unknown. Chemistry (TLC): atranorin, salazinic 
and consalaz inic acids. Colour reac tions: medulla K+ yellow, soon turning • 



red, C-. KC-, P+ orange, UV-: co rtex K+ yellow. UV-. 

DISTRIBUTION: So far known from two loca li ties in the Guiana 
Highlands area, one in Guyana, the other in Venezuela, in low forest at 
800-950 m elevation. \ 
ADDITIONAL SPECIMEN : VENEZUELA, Estado BOLlY AR, Cerro 
Guaiquinima, in central part of upper plateau (near camp 4), coord. c. 
5°40'N , 63°34'W, alt. c. 950 m, low, mossy forest on rocky slope towards 
stream, epiphy tic, 5 Febr. I990, H. Sipman 26595 (B, YEN) 

NOTES: Parmotrema verrucise10sum is very distinct ive by its ciliate 
wart s spread over the surface. Other sa laz inic-acid contain ing 
Parmolrema species differ clearly by producing marg ina l (sub)soral ia, 
coralloid isidia or be ing without vegetat ive diaspores (Hale 1965, Krog & 
Swinscow I98 I). 
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Figure 1·2: I. Bulb01hrix /eprieurii Aubel (ho lotypc) , hab itus; 
2. Parmorrema aptrootii Aubel (holotypc), habitus. 

2 



f-igure 3-4: 3. Parmotrema auranriacoparvum Sipman 
(holotype), habitu s; 4. Parmorrema gradsteinii Aubel (holotype 
(left) and Aptroot 15294 (right)), habitus. 

11 



12 

Figure 5, 6: Parmotrema verrucisewsum Sipman (S ipman 
26595); 5, habitus. 6. detai l whh ciliate wa rt s. 
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ADDITIONAL NEW SPECIES AND EW REPORTS OF PERTUSARIA 
(LICHEN I SED ASCOMYCOTINA) FROM AUSTRALIA 

ALAN W. ARCHER 

Na1ional Herbarium of New Smllh Wale.,, 
Royal Botanic: Gurdem'. Sydney, Australia. 2fXXJ 

ABSTRACf: The sp«:ies Pertll.'o(lriu gyroplmrica Archer. Perll/,'l(lritl llm'm.•· 
/1()1/andiae Archer. Pertu.t;aria ,,ufH.:eru.,·.wlu Archer and PertiL\tvia tlw.mm11/i<.•t1 
Archer are described as new: Pertusaria c.:icatricnsu Miiii.Ar~ .. Pertw>aria 
(H!Ttusella MUII.Arg.and Perwsaria porinella NyL are reponed as new co 
Australia.The publis hL-d chcmisuy of PemWJriu a mmumi., va r. neo-cult:dnnicu 
s\~\·1., Pertusariu plicawlu Miiii.Arg. and Puw.~iu ,\tlhlrlm<.:alcl Miiii.Arg. is 
revised. 

INTROOUCI"ION 
A number of new species in the lichen genus Perfll.wtria have recently been 

described (Archer 1991.1 99 1a) :lnd an exmnination or runhcr specimens has shown the 
presence or additional undescribed taxa which are reponed here. The sources or the 
specimens and the techniques used ror the examination or specimens have been described 
previously (Arche r 199\a): the chemist ry or some taxa was also confinned by liquid 
chromatogrnphy (Lumbsch & fJix 1985). The spore descriptions rollow the 
nomenclature or Dibben (Dibbcn \980: 10). The figures ill ustrate hol01ypcs. 

Pertusaria gyrophoricu Archer sp.nov. J-Ig. I 

Thallus albidus vel ci ncroccus. tcnui s. rimosus. superficies lacvis ct nitida . sorcdiatus sed 
i~idiis dcstitutis. corticola: sorolia albido-strnminea. numerosa. di spcrs:1, saepc 
connucntia. circul aria ve l irrcgularia. adnata . 0.4- 1.0 nun diam.: a 1>0thec i:~ disc irom1ia. 
mm. ma rginibus incmssatis ct in voluti s. di sci conc:wai, albo-pminosi. 0.5-\.0 mm 
dia m.: asci clavate. 180-220 Jim longi. 50-60 Jllll lati : spomc 8nac. biscriatac. 
ellipsoideae vel elongato-ellipsoidcac. lacvcs. 45-55(-65) Jllll longac. 20-25Jllll latac. 
parictibus l.'tl. I Jllll crassis. 
Thallus acidum gyrophoricurn contincns. 
'( \'pe: Australia . New South Wales. 2 km N orCorrs Harbour. on bark orCwuarina 
along rorcshorc. 2m. J. A. £fix 1167. 3 \ .viii. J975: ANUC-holot)'I>C. 

Thallus oiT-white to pale grcy. thin . cracked. surface smooth and shiny. lacking isidi:L 
sorcdiate. conicolous: .mr(l/i(l pale yellowish white, numerous. scaucrcd, sometimes 
connucnt , ci rcular or irregular in outl ine. ad nate. 0.4-1 .0 mm diam.: apothet:ia 
discifonn. uncommon. margins thick. in rolled. discs sunken. white pruinosc. 0.5-1.0 
mm diam.; asci clavate. 180-22.- Jlllllong. 50-60 Jllll wide: spnre.\ 8/ascus. biscrimc. 
ellipsoid to elongate elli psoid, smooth . 45-55(-65) Jllll long. 20..25JIIll wide. wall l.'d. I 
Jim thick. 
Chemistry: K·. KC+ red . C+ red. Pd-: g.yrophoric acid with minor amounts or lecanoric 
acid. 



14 

Spt•cime/1\ t•xuminc•J . 
VIC rORIA. MI . Dnumner, 18 km E of Cann Ri,·c r. on eucal ypt . 360 m. J. A. /:'/i:r 
52.19. 21.xi.I 978(ANUO: track 10 ( 'h:llauqua Peak. I km N of Hall s G:1p. on r uc:tl ypt. 
A. IV. Ardlt'r P .>.:/ , JO .. ~ . I 9H9 {NSW). 
AUSTRAl .IAN CAPITA l . TERRITORY . 2 km before Horwysucklc <'reck Tr.n:king 
Station. on cut·a lypL 1000 rn . J. A. 1:'/ix 557. 20.i. l975 {A NUC): Kowcn Fo rest. 15 km 
Eof Canbcrra, on t:IKalypt bark . 7.10 m, J. A. Elix 1321. 21.x. \975 (ANUC). 
NEW SOUTH WALES. Brown Mounlain. on eucalypt bark . 975 m. J. A.Elix 1577. 
20.ii . J976 (A NlJC): L.'luri cton. 30 km SSW of J>on Mac(jttMic. G. N. S1cw:m 2012 
p.p .. 23.\'ii i. l977 tBR IU): Tcntcrficld . \\'. N. £wen 3X63. 12.\•ii. l989 (herb. 
F.WF.RS): Murph) STrack. Dora Dora State Forest. 18 km SE of Holbrook. 35°5 1'$, 
1·47°28' E, 620 m. on cut· :~ lypt . J . A . T:li.~ 2JtJtM. 15.xi . I989(A UC): tmck by Mill 
Creek . ca 55 l.m NW of Sydnc). on fall en ct1calypt . A. W. Archer P /fll. 11 .,•. 1991 
( NS\V ). 

P. gymf'lwrit ·u is one of a group of Austmlian sorcdiatc f'erlll~t~ria taxa in the subgenus 
/'iouo.v >om which :•rc rmcl y fcnil c and arc best differentiated hy !heir chemistry: e.g. P. 
erythrdlu Muii .Arg. contains no~ictie acid. P. ,\CliiH.'rll la Archer contains lichcxamhonc 
and th:unnoli t• add and the saxicolous P. per.,ulplmraw MUII .Arg contains thio phanini c 
and stit·ti l· acids. /'. gymphor ica resembles 1'. \ llhrhodotropa Archl'r, described from 
Wcstcm Austral ia tArchcr 1991 a), but that S JM.:~:ics contains lccanoric acid as the major 
lichen :wid :~nd l:l('ks w rnlia . Two similttr sterile, sorcdiatc specimens from Queensland 
[/) . \ 'en/on 5-11(1 (('BG. H) and //. Srrdnumn 376/.J (B. C I3G JI conta ined lcca noric acid 
as till' major lk hcn acid and arc identified as P . . llthrhodotropa. t'. x..rmp/Uiri~:a occurs in 
south-eastern Austral ia where it gro' ' s predominantl y on cut·a lypts. 

l'(' rlu saria no,•at·holl a ndi:t(' Arch('r sp. no ' . 1-lg.2 

Thallus :alhido·olivat·cus. s urrimosus ct subtubcrculatus. supe rfic ies l:ae,•is et ni t ida. 
i:;idiis ct sorcdiis dcstitutus: {'Orti cola: apothccia vc m1dfonnia. numcros.-. . di s1>ersa. saepe 
,·onnuc nLia. thallo concoloria. plano·h('misphaerka. basi bus non constric tibus. 0.7- 1.4 
mm diam.: ostiol:\ inconspicua. albido- hinnulca.~'tcpc submammiformcsccntia . 0. 1 mm 
diam .. in ' 'c rrucas singu la: spome Snac. uni scri atae. lac\'CS. e llipsoidc:lc . 
fus i formcs.:cntc~. 75-95 Jill\ longac . .l0-45 Jllll latac. 
Thallus al·idmu miriquidi<:mn ct 4 5 -dichlorolid•cxanthonc {'Ontincns. 
7)'f1C!. A1~strali a. Nl.'w South W:~ lcs . Cockle C reek. ca. 25 krn N of Sydney . . H 0 4<l'S. 
15 1°09' E. on C(I\ IWrina. I m, A. W. Archer P lf)l, 25.iv. l990: SW-holmypc. 

'11lllllll\ pal e greeni sh-grey. sli ghtly c racked . subtubcrculatc. surface smooc h and shiny. 
lacking isidia and son:di:L {'Onicolous: apolht•(·ia vcrrucifonn . numerous . S.l'il ttered. 
somctirnl·s l'OnOuenL . inl·onsp•cuous on rough substra tes, co ncolomus with the thallus. 
naucnl-d hcmi shpcrical. not constricted at tht• base. 0 .7- 1.4 mm diam .: ostiolcs 
inconspit·uous. p:alc fawn , sometimes becoming sli ghtl)' lllammifonn . 0.1 mm di:un .. 
11\•errut·:t: ~pore! \ &last·us. uni scriatc. ellipsoid . smooth . becomi ng fusifom1 . 75-95 JI Ill 
long . .l0·45Jnll widt·. 
Chemi ,try : K-. KC·. C-. 1-'d-: mirittui dic at•id and 4 .5-dil·hlorolichex:lnthonc. 

Spcd mc:ll \ examined . 
NF.W SOlJI' H WALl:..~ . Buckcnbowra Ri ver. 7 km W of Batcm:a ns Bay. 35°42 'S. 
I.Cj()o06 ·E. I m. o n A l 'ir'c!lflft l . H. Srreimwm 177X3. 29.v. l98..\ (CBG 8306052.H ): 
Tonmga Ki,•cr Estuary. ca. I km S ofTo makin.JS052 'S. 150" 13 ' F.. on Ctl mar inu 
.~hmm. K. K(1/h 215Xb. -b •iii . 1989 Utcrb. KALB l: ibid .. 35°5 I 'S. 150° 12 ' E. J. A. Elix 
13309. 29.ix. l989 (A UC). 

Tlw nc" Slx·cics. characterised by inconspi cuous pale fawn ostiolcs and the prcscnl'l' of 
rniri<1uidic ;~ c id , is morphologicall y similar to P. puraJ.:ihhert,.\(/ t\rchcr (Archer 199\a) 



IS 

but differ:; chemicall y from that species. which contai ns -LS-dichl omlichcxaruhonc and 
2'-0 -mcthylpc rl:uoli C' acid . Miriquidic acid is howc \'Cr d oscly related to 2'-0 -
mcthylpcrlatolic acid and is dC'ri vcd from that :ll'id hy oxidation of tlw ]>cnt yl dt;"tin in tlu• 
A ring. P. llm'm'ho/lamliae OCl' IITS in New Sout h Wal es where it grows on mangroves 
and roast:.l C(l.luarina.\ in contmst to P. paragihhc:rma which is predominantl y an inland 
species. 

l•t.•rtu s:•r ia subccruss:tt:l Archer sp. no\ . Fig.J 

Thalhrs albidus \'C] cincrnccus. tcnuis . rimosus. superficies brl'Vis ct nitid:.. isidiis 1:1 
sorcdii s dcstitutus: cortieola: :tpothceia vcrrucifonni:~ , numcros:r. hernisph:wril·a vel 
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plano- hcmi sphaerica. thallo concoloria. 0.8- 1.4 mm diam .: ostio la inconspicua. 
lr:lnslucida. projccta c vcrrur.:i s. ca. 0.2 mm diam .. in vcrruci s 1-2na: sporac 4nac, 
uniSt:riat<tc. cl lipsoidcac. parictibus intcrioribus undulati s ( ~aspcr- sensu Dibbcn 1980). 
90-95Jtm longac, 35-.:'iO Jim latac . 
Thallus li l·hexamhonc sol urn coruincns. 
Type: Austmlia. Quccnsl;1nd. Albcr1 Ri ver Valley. S of 8caudcscn. 28° IO'S. 15.)0 02 'E. 
200m. on Cal/itri,\, J. Nafdlner IX4M. 1.ix. l986: GZU-holotypc. 

11mlfu.\ off-white to pale greyish-white. thin. cracked. surface smo01h and shiny. 
l<1cking isidia and sorcdia. corticotous: t /{10/hl!l'ia vcmtcifonn. hemispherical or naucncd 
hemi spherical. concotorous with the thallus. 0.8-1.4 nun di:un. : ostioles inconspicuous. 
translucent. projecting from the verrucae. ca. 0.2 mm diam .. 1-2/vem•ca: :Ofl<'rt' .{ 

4/:'lscus. uni St.·ri atc, el lipsoid. rough. 90·95Jlm long. 3 .5-50 Jllll wide. 
Chemi.\-tr.\-. K-. KC-. C-. Pd-; liche:(an thonc on ly. 

P . . mlx.:ems.wua is bot h chemicall y and morphologicall y distinct from other Australian 
Pt:rltl.mria species with four rough spores per ascus and most closely resembles P. 
tetrmhalamia var.pJicarula Miiii .Arg .. described from Brazi l (J . MUller 1884:302): 
however this taxon has larger spores ( 125- 190 Jtllllong). 1-5 black ostioles per verruca 
and comains stictic acid in addition to lichexanthone. The new species is distinguished 
from the Austrnlian P. ,\llhhidin.w Archer (Archer 1991 a) by the absence of isidia and 
the lack of stictic acid. P • .\"ulx:em .';.mta is known only fro m the type specimen. 

1,<-rlusa ria lhamnolica Archer sp. nov. Fig.4 

Thallus albidus ve l cineraceus, arcolatus et rimosus. superficies laevis et hcbctata. isidiis 
et sorcdiis destitutus: corticola: apot hccia discifom1ia. conspicua. di spc rsa. 0 . .5- 1.5 mm 
diam .. margi ne crasso et involuto. thallo concoloria: di scus planus, albido-pruinosus: 
sporae 8nae. uniserimae. elli psoidcae. laeves. 22-32 Jim longac. 12- 17 Jim latae, 
parietibusc:a . I Jl!ll crassis. 
Thall us acidum thamnolicum contincns. 
1)•tu.:. Australia , New Sout h Wales. E side of Mooney Mooney Creek. ca. 8 km WSW of 
Gosford, ."U 0 26 ' E. 15 1° 15'S. ca. 10m. on Casuari11t1. A . IV. Au:lwr P /7,'<, 24.v. 199 1: 
NSW-holotypc: ANUC-isotypc. 

'f1wllu.~ off-white to pale grey. arcolatc and cracked. surface smooth and dull . lacking 
isiclia and sorcdia. cort icolous: apothcda di sci foml. discs conspicuous. scatte red . 0.5-
1.5 mm diam .. wit h th ick inrollcd margins. surface of di sc white pn1inose: .~pores 
8/ascus. uni scriate . ell ipsoid. smooth. 22-32 Jtlll long, 12- 17 I'"' wide. spore wall f."a. I 
J•mthick. 
ChcmiJtry: K+ yel low. KC -. C-. Pd+ yellow: thamnoli c acid. 

Specimen.~ examined. 
NEW SOlJrH WALES.Buckcnbowra Ri ver Es tua ry. 7.5 Km W of Balcmans Bay, 
35°42 'S . 151 °06·E. I m. among A1·iannia and Ctwwrilu1, K. Kalh /X23X. 4.\•iii . 1988 
(herb. KALB): ibid .. K. Kalh IX921 (herb. KALB). 

The new species resembles P. mmc:ara Krcmpclh. but is distinguished from that species 
by the presence of thamnolic acid and the slightly l:1rger spores: P. trwu:aw contains 
picrolichenic acid and its spores arc ( 16-) 19-27 11111 long and (8-) 12-14.5JIIll wide. 
(Kant\' ilas 1990). II is distinguished from P. ,\·caht:rufa Archer(Archcr 199 1a) by the 
absence of lichcxanthone and the esorediate thallus. The thin-wall ed spores and the 
di scifonn apothecia place the new SJX.>cies in the subgenus Pionosp(lrtl as defined by 
Dibbcn (l)ibbcn 1980:38). The speci es is so far known only from the two localities in 
New South Wales. 



NEW RECORDS 

Pertusaria d cal ricosa Mllli.A rg. Proc. Roy. Soc. Edinburgh 11 :46\ ( 1882). 
Type: Socotra . Ba lfo ur s.n .. 1876: G-lcctotypc (here selected). 
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Pertusur ia <.'t'mummi_, var. nen-cafednnicu Nyl. Bull . Soc. Linn . Normandic sc r. 2.2:70 
( 1867). 
Type: New Caledonia. Wagap. J>lancher ~.n .. 1862: H-NYL 22885 1pub1ishcd as 22855 
(Archer 1991)11ectotypc. 

PerrU.\(Iria .mhlrum:uw Milli .Arg. l-lom 67:397 ( 1884). 
Type: Mauri tius. Robillard s.n .. 1876: G-holotypc. 

Thallus p."'le yellowish white to pale yellowi sh green . sli ghtly tubercu\atc and cracked. 
surface smooth and dull . lacking isidia and soredia. corticolous: apothcci:1 ve rruciform , 
concolorous wilh the thallus. conspicuo us. numerous. c rowded. sometimes confluent . 
Oaucncd hemispherical. oflen irregular in outline. sometimes becoming constricted at the 
base. 0.8- 1.5 mm diam.: ostiolcs inconspicuo us. pale bro wn or transluce nt . 0. 1-0.2 mm 
di am .. I or less frequemly 2-3/vcm•ca. sometimes sli ghtly sunken; spores 2/ascus. 
ellipsoid . rough. \00- 140(- 155) Jmllong-l5-50Jtm wide. 
Cht•miMrv: K-. KC-. C-. Pd-: 2.4 .5-triehloro lichcxanthonc. 2.4- r~nd 2-5-
dich\orollchcxanthoncs. stic tic acid and co nst ictic acid (tr). 

Spl!dml!m· examinl!d. 
AUSTRALIA. Quee nsland . Brisbane . Tingalpa Creek. F. R. fro'/. Wilson 01 .. 

18.vii i. l896 (NSW L4640 il.p.); Nonh Stradbrokc Island . 2 km N of Dunwich. on 
Avin:rmia marina. sca-le\•el. R. \V. Rof.teT.\' IY99, IO.vii i. l972 (BRIU 2052): Noosa 
Heads National Park . in min forest on fnll en branches, 20m. J. A. l;'lix ltJJXIJ, 
3 \. viii.\982 {AN UC) 
VANUATU. s. loc .. F . R. M.\Vilw n s. 11 .. 18951as New Hebrides I (NSW I.A656. 
L4657); Malekoula Is .. Pa n S:~ndwich . Planter Point , D . .,i'ppet61, \9.viii . l985 
(NSW). 
AJI. Viti Levu. Com\ CoaSl . Tagaquc Village. 20 km Eof Sigmoka. o n coconut palm. J. 
A. F.li.r 15311. 29.viii . l9ftl (AN UC). 

The earliest name for this ta:-;on is Perflo ariu t.'otlmlwli.\ DC '':lr. 11/!fH.:ttledrmkct Nyl. 
(Nylander 1867) but this variety is chemicall y and morphologicall y di stinct from P. 
per1uw1 (Wei gel ) Tuck. (syn. P. ('(liiiiiiWii,, DC). which contains 4,S-d ichloro· 
lichcll:anlhone and stictic acid (Hanko 19&.1: 114) and has smoot h walled spores: specific 
status is therefore appropriate for thi s taxon. When ' ' ar. ni!O·t.·alf!donim is raised to 
species level the earl iest name is P. dc(l/rko.\a. Miiii.Arg. MUller himself had noted the 
similarity of hi s new species with var. 11eo-wledonin l in the pi'O(ologue to P. dt:ulrkma 
(MUller. \oc.cit.). Liquid chromatography showed that the previously reported :-;ant hone 
(Archer \991 . 199\a) prese nt in var. neo·t.·a lellon ic:u and P. :,uhlrWIC<lW Mmi.Arg .. i.e. 
4 ,5-dichlorolichcKanthone. is a mixture of chlorimucd xaruhoncs ( vide supra ); thi s 
combination of rela ted tri- and di-chlorolichexanthoncs was first reported from P. uleianlll 
Nyl. (Huneck & H~fle 1978). 

P. l'icmrko.~l was descri bed from material collected on the island of SOt:otm ;md 
the proeologue refers to two syntypcs collected by Balfour and Schweinfunh respecti vely 
(MUll er 1882). The specimen collected by Balfour lws two rou ~h SJ>Ores per ascus. <IS 

described in the protologue and is chosen as lectotype. The spc1.:imen colle<: ted by 
Schweinfurth however has two smooth spores per ascus and contai ns thiophaninic and 
stictic acids: it rese mbl es J> • . \uhjlm ·enJ MUII.Arg .. a lso descri bed from Socotm (MUller 
loc. ci t. ). P. cimtrkmu was also reponed f rom Ceylon and New Calcdonin (MUller 
1884) and the specimens (from the MUller herbarium ) corresponding to this report were 
examined . The specimen from Ceylon IThwaites s. n .. 1876 (G)I has two rough spores 
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pl.'r:lS("US but the specimen from Ne11 Calcdonia1Balab:r(11. Vieillard s.n.,l Gil. labelled 
· p _ l 'tlllmrwri• \':lr. III!IH'flleclollica Nyl.·. has tv.o smooth . fu si form spores. per ascus 
and cont<~ins .J5 -dkhlorolichl'<>;atllhom.· :md can IX' identifi<'d asP. iffi!J:uluri• 
Milll .Arg .. pre1·inosly d<'SC'rilx'd from Aus.trn l i:~ tMUIIcrl 895: Ar<"hcr 1991 ). Mdlkr later 
nd~·m-d to a funh<.'r sp<•cirnen of / '. dL'(IIricma collected in New Caledonia by T. Saws 
in 1886tMiilkr 18871 but thi sspccinwn was not scrn. 

1'. 111htrtmmlu v.as described from M:mritius and the type spc<·i mcn is idcruical 
both chemical!) and morphologkally to P.dallrit'll\tl. 1' . . t:r>nio•trmUJ Mull.Arg. tMulkr 
188-1:2851 ma) al so be a latc:r name for P. c:iauri~;o\(1: the hot01ypc ofth:rt SJM:cics I 'c11 
C:rlcdouia. s. Joe .. \ 'i.-illard .•.11 .. 188.1 ((i l l has t'''O rough SJ>Orcs per asc us bUI \las too 
small for dtcmit·al examination. 

f>. c:icatrico.\a is chamctcri stl hy tht• two rough spores per ascus and thl· prt'M'tK'c of 
tri -and di -chlorolidwxamhoncs and stktic acid: it is differentiated from thl· dtcrnimlly 
similar P. pertlllt•lla Muii.Arg.((l.\'.} by the rouj!h spores lsmooth in the Iauer t:l'l:on l. P. 
dtntrko\!1 is a tropical to subcropical species '' hich, in Australia. oct·urs incllstcm 
Queensland . 

l't·rt usuri:• pt.•rtus('lla Milll.Arg. Flom 67: 283 ( 188-H. 
'l )pe: Mauritius. Rohilftm.J .1·.n .. 1876: holotypc-G. 

Pt•Tfltlttria pliwt11ltl Miiii.Arg. Rull. Herb. Boissicr 3: 6.15 t 1895). 
'l)·pt·: Australia. Quecnsl:md. s. loc .• KniJ:I" .J/ p.p .. 18R7: holocypc-G. 

Perfll~ritc 11mmim:a Miill.Ari!. ibid. p. 6.18. 
7)-pt': Attstmlia .. Queensland .. Thu rsday Island. 1/artmmm u1 .. 1887: holot)' JK'-<1. 

Thallus oil-whi te to p:tle yellow green. ar\'olate and cracked. surface slightly wrinkk-d 
:md dull. torticolous: \'Crruetc conspicuous. num\'rous. sometimes connuent. sli ghtly 
naucned hernisphcrical, becoming constrictcd at the base, 0.5-1.0 nun diam.: ostioles 
inconspicuous. pale to dark brown. 1·51\'Crruca. oftcn slightl y sunken in the \'erruca: 
spores 2/aSt·us. dungatc elli psoid .. smooth. 100-1-10(- 160) Jlnl long. 30-401 -45) I'm 
wide. 
Chemi.\ln': K-. KC'-. C-. Pd-: 2A.5-trichlorulichc,..ant hone. 2.4- and 2.5-
dichlorolichcl'i.:tnthoncs and stictic add and constictic acid \If). 

Additional specimen cl'i.:tmined. 
Australia, Nort hern Territory. 60 km S of l):uwin. Darwin River. on 8rctJ,:iera. N. 
Sammy Xl/1135 . 19.i i. l9S7 (DNA .l0:\27), 

The SJ>ecimcns prc,•iously described as J'.plic:atula Miiii.Arg. (AI'C'hcr 1991 ):t rc 
also P .. pt'rltll t'lla. Tht• t:txon is ch:tracteriSt."<l by thc two spored asci and the prcscnn· of 
tri - and dichlorolk·hel'i.ant honcs and sti(.•tic acid: it is differentiated from thl· si milar P. 
ckatrit:o.\(t ((}.\'.)by the two smooth spores J>C"r ascus. 11• pertuJella occurs in nonhe nt 
and nort h-castent Australiu and VanuaHI. and has been reponed from India (MU ller ltfJ2 ) 
and alsofi'Qm Quecnsl:md !Shirley 1889)butthe SJ>ecirnen J.:orresJX>nding to thl" l:ttter 
rcpon was not seen. 

P('rlusa ria porincll a Nyl. Ann. Sci . 1al. Bot. (4) 19: 321 (1863). 
'J)'{H:: Mexico. Tampico. U::J.tt' ur .. 18$8: holotypc H-NYL 22966 

Th:tllus thin. dull yellowish white to off-whi te, surface smooth :tnd dull: conicolous: 
apothC!Ci a \'crrucifomt. concolorous with thc thall us. numerous. sc:mercd. rarely 
conn uent. Oattcncd hemispherical . sometimes becoming conslrictcd a1 the base. 0.4-0.8 
mm diam.: ostioles inconspicuous. translucenl , 1/\•erruca: spores 2/ascus. el lipsoid. 
smooth. (75-)85-105( - 112) I'm long. 25-40 Jtlll wide. 



Chemillfy: K- or weak yel low, KC-. C-. Pd- or weak yellow: sti ctic acid. ,!.C'QnStictic 
(lr) a nd c ryptostictic :-~cids {l r). ±. lichcx:lntho nc. 

Specimens exa mined: 
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Austrn lia. Q uccnslomd . North Strad brokc Isla nd . S o f Ounw ic h. on ,\l·it ·etmia. sea-level. 
R. Ro,.wn 53-1. 2l.ii . l975 Ol RI U): Noosa Ri ve r [nca r Noos.o H(•ads [. on /JruJ:iaa, sea­
level. G. N. Ste\'t:ll.\ 2373 r-fl·· 18.x ii . 1975 <BRI U). 
New South Wales. Sawtcll[nc:u Coffs Harbour[ . Boa rn bic Creek. on A l'it·ermiu, sea­
leve l. G. N. 5/t'l't'll.\ 21~2. 24.viii . l977 (BRIU): Erina Creek, .l km E of Uosford. on 
A1·inmnia marina. sea-level. J . A . t.:lix-171-1, Kv. l978 (ANUC): ibid. , ) . A. Elix 
.J709h. S.v. 1978 lANUC). 

t>.,)(lrim•lla is d istinguished from othe r two-SJX!rcd i\ ustralian / 1ertlf.laria species wi th 
sticlk acid by lhe abscm·c of chlorin:ttcd xanthoncs and the prese nce of tmnsluccm 
ostio les. The taxon was reponed to occur in Ceylo n tSingh 1964: 185) but the reference 
quoted t Millkr ISH4: 398) refers to the occurcnce of the taxon in San Diego. C01 lifo mia. 
P.porindla was repo ned from Queensland (Bailey 188.1) hut the SJ>eci me n 
correspondi ng to this report w01s not seen. In Austr.•l ia /'. porindla occurs on I..'O:tswl 
mangroves fro m w uthc m Q uecnsl:md to non he m N(:w South Wales. 
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CONTR I BUT! Of\: TO TilE STUDY ON TilE GE:.IUS S I NOTERM I TOMYCES 
FROM AS I A 

Mu ZANG 
<C•· yptogamic llca·barium. Kunmin g In s titut e or Bot.:~.ny , 

Acade mia S in i ca , Kun mi ng 65020·1 , Yunnan, Ch I na ) 

ABSTRACT Two new edible mushroom species : Sinotermi tomrccs 
grlseus Zang and Si no t erm ilomrces rugoslceps Zang are des­
c ribed and i 1\ustl·.lted f ro m a co llec ti o n o n termite combs 
from Burma. The type spec imen s u f th e two s pec i es ar e de po­
si t ed in the Cryptogamic llerbarlum, Kunmln g In s titut e o f Bo­
tany, Ac .ldemia Slnl ca <HKAS>. 

KEY WORDS: Sin o t erml t omrces rugos\ceps . S ino t c rm i t omrces 
gr· iseus. 

*Xlii.Jlt TJI; :Ifl!!(lj!Wi!Jif+. UP : lil ilJI;:Ifl j,\( S l no l crml l omyces 

rugosicc ps Za n g ;fU)(:~~xru~ S i not ermi tomyces gciseus Zang 

~*~~~.~~~*~#1-~~~$~~~~~~~~~~~~~* 
Ill I HtAS l ~Jill)..: I( l!j 

The ge nus Slnotermi tomrces Z.1ng <Aman l t.1ceael Is mai nl y 
r·estclcted to Eas t e r· n a nd South easter·n Asia monsoon f o r·est , 
whil e o nl y tvo orig in a l species : Slnotermitomrces ~ Za ng 
a nd Sl no t er mi t omvces ca 1· nos us Za ng occu r i n tropica l •·eglon 
o f Sou th wes tern Vunnanand'Soulh eas t er n Tibct,Chi na.czang , 
198\ l . Recently, I n Bu rma , the knowl edge o r thi s genus is 
quite limited and all th e kn own ano th er tw o t·e Ja tlv e s pecies 
have been f ou nded I n Quercus and co ni fcrous forests. The 
ge nu s is we l l d e£\n~ a l ong tubeli ke t aperi ng stipe 
buried on the termite combs b e l o..., the ground. The Asian 
and Chinese peo pl e are popularly kn own as th e edibi I l ly use 
o f termite mushruoms and th e di s tin c t i v e mushrooms arc gro u­
ped acco r-ding t o th e special habitat , <Wang, I985L The di­
fferent termit e combs ~o~here the ter·mit c fun gi <e .g. Sinoter ­
mit omrces and Te 1·mit o mrces e tc. l are mos t l i k el~e 
found . The genus Ter·mi tomrces is a co mmo n ge nus dur· ing the 
rai ny seaso n in South and Sou th east Asia and tr op i c al Africa 
C Heim, 1977; Ba tra, 19 79) 

Taxonomic and Geographic di s tributi o n pa r t 

Sln o t er mi tomy ces Zang , Myco taxo n 13(1 ) : 171. 1989. 
frpe s pec ies: Sinot er· mitomrces £..!..Y.!!§. Zang. 
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Key t o the kn o ... ·n s pecies of ge nu s S ino t er r.~\ t omyces I n A!>i a 

!. Stipes l ca lhen to f i b•· itl ose tube like,equa i. ex a c t hol l o~ 
.. . . . .. . ... . . . 2 

!. S tip es fl es h y to fib l· i ll ose . clavate , tepe1· i ng lOw.:l rd s th e 
base ,stur r ed o r holt o ... · . . ........ . . . . . ....... , ... ,, ... , ... 3 

2 . Pi l c os c v n ica\, glab •·ous , b.:\si di os pores s ma ll er , 2 . :1-5 X 
3 . 5 - 9 urn . . . . . . . . • . . . . . . . I . Sin o t e rmi t ornyces c av u s 

2.Pi I e os subumbo na t e,ntgose, co v e r·ed wit h war t s , ba s i"dTT-
s pores la •·ge t· , 6.5-1 0 X G.5 om . .. ... L S. rugosc i ceps 

3 . Pi l c us co ni c a l t o pla no-co nv ex , pale white t o br own, sca -
b •·uus s e pa ra t ed, •· i th o ul h o les at th e ce nt er , basidio -
s po •·es sm.:"~ l ler . -1.9- 8 X 3- 6 urn ........... 2. S. c arnos us 

3 .Pi I e os hemisphC'I ' iC, S I i ghtly u mbo nate, i vory gl-c y ~ 
J> eo u s b1·nwn, pic•·ccd with ho l es .:~t th e cc nl c •· · b as id io -
s p o •·es larger , 9 -1 1.7 X 6 . 5 - 8 urn ........... 3. ~· g1·i se us 

I. S in o l e •·mit omy<:es c ~u · n osus lang , Mycotaxo n 13 < 1 ) 172. 
J98!. <Fi1: . !). l ---

Chin.:t Yunnan, Tsa ngyu.:i n Co u n t y , On t e rmi tcs nest. 30. 
VIJJ.\98 0 . M. Z!'ng 6 7 52 < ~IK AS 6752 1 . 

2. Sinotcrmi t o myccs c a v us Zan g, Myco taxo n 13<11 172 . 
1981. <Fir.. 9 . l --

China Yunn a n . Tc ng c hung Co unty, Tuan-Tian Vi I I age , o n 
ne st o f t el'mil es , 21 0(1 m. a lt. 8 \' Ill 1980 . X.J . L i II <ilK 
;\S 6533 l ; Tc ngt: hun,e Coun t)' , Pu-Chuan vi l l age , X. X. Ma 1. 
U IKAS ·IG12l ; M.:tngshi, 10 \' I l l 1980 . M. Zang 65 45 <IIKAS 
65 -151 ; Sh-..·e l i Cou nt y. lln nes t o f t e•·mit es , 12 VIII 1980. M. 
Z.:•nt~ 65G3 O lKAS G563 J ;J i ng Gu Co unty. 10 \' II 1985. K Y.G uan 
I. ll lK1\S 1-1 626>. Tibe t <Xi zang l Mo tou , 26 10 m . .3lt. 25.1X. 
1985 . R . C . Su 13 -1:1 <II K,\S I G25:'ll. 

3 . Si no t c •· mll o my ccs &ris e us Za ng, sp . n ov . <F ig .\- -1. 9l 
l'il(' lL S :1--1 em. , cu n icus vel umb•m.:du s , co n vexus, sicc us , 

SC,;l bl'idU$ . pi j mo .:t]bidU S VC I e i.HII' n eUS , dt'mUm gT iS eHS VC ] 
fu lv u- 1'~\VIdus . Lam(• I I .:I. e s ub! ibCJ' .:l. e vel adn.:tl.3 e , .:llbid.3 e vel 
f' l.t~Lrn ..:.• c . St i pes 25 - 30 <.: m l o ngus. O. G- 1 (· m (: J 3Ss us , a C4U ~1-
l•~ . c •••n u s u)o, Vt•J Cihl'i [Jo iS II :'> , lubulH SUS , apit: l~ e l abl iUS(;tl• 

IU S Vel fLII ' ftiiU (;CIIS , .1:':1 i!::>CLI~ , d("II I"S ltlfl I.!H! Vig;tiUS, IJ;;;d i LI S . 
1\nnul tl:--- Supe i'U S dJS ltO (: lU S . CC I' 011 U:'>. Stipes d CUISUin .;I OOUJa­
lU S, p :n · t<' s lq)iti s u•· t•·a annula sul•do , inff'l'iorc c avu . 
ll~ si d LuS p u r.:-• t' 9- 11. 7 X 6 .5 - 8 urn, h y.:tlin~. c . r,l~"• b usu c , ov •) idc;:t c , 
l ~h~vcs , i nttm)'IOi d c.:; c . B.:t s idi.:l 15 - 2 0 X 8-1 0 urn. c l .-.v ~d.:., -1 -
s pn1· i p,c· n1. Pl euntC)'Sll diu 18 -2G X 7- 11 um, c:y\i ndri c :.., fusi­
f urmi s . Ch eih• CYS iidia 15- 20 X 10 . ·1-11.7 11 m l a t e f osi f ormi s . 
ll~• b. In S)' lvi s nlixti s cu nif ei'.3 J' um et Qu e rcorum, ;).d t f' l'l ' am 
i n s 1l va pluvlali, n ido Termi t idaJ· um < Odon l o l t"l ' me ~;.> c rump c n ­
t c . 
Uu r m.:~. t>o p.l ~l o untai n Pa 1·k, The Un i o n of :-!yanma1· . N.lnd.:~.lay 

div ision. Und c •· Co n ife t·s a nd Qu e i'(:Us fu •·csts, In I' Cd c l.:1y 
n es t t ermit es, 2 3 X 19!l!. K .Y~2. OIK AS 236 -I S,Ty pu s l . 
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Pileus 3--1 em b r o ~d. h em i sph eric becomi ng co nvex, dry,occ a­
s ionally ob tusel y co n ic, s lightly umbo nate wh en expa nd ed , 
whe r eabouts picn:ed .,dth small hole s a t th e ce nt er when 
malure , mi nutely scabro us, su1· face whi l e to gt· i seo us b1·own 
on ma r gin and also b ecomi ng l nlnslucent-stl· iatc l o ..,•ard mar­
g in appr es sed. Co nt ext thin and l' .:tlhe ,· fi rm , whil e , no t 
c hane;ine C(ll lH "'h e n c ut ot• bJ' Uis ed . Gi l l s c rowd ed, a l mos t 
f r ee o 1· adnat c , whi t c t o nc :lr ivor y whi I c . Stipe 25-JO em 
long, O.G -1 e m thi c k. , c qu<~l, tu b e like , fl es hy up~o· ard, flb•· i­
llose b c l o .... Annulus supcl· iot· p e r sis t e nt .;~ s a rl uccosc ­
membr<tn o us wh l tc co l J.:..psing h.;lngine d o• .. :n l oosely a •·o un d th e 
stipe , so lid above th e annulus , hollo"'' be l ow , upw~ rd s o f t e n 
coven:-d ~o i th br~n-likc scal es on t he s u rface , gl~ b1 · ous 3t 
the below .:tnd with a diS c llid base . tla s idi o:'; po r es 9- 1 1.7 X 
6.5-8 om, hyali n e , gl1•bos, ovo id, s moo th, in.:tmy\oid. b.:tsi ­
dla 15-2 0 X 8-1 0 um, e lavate, .J- spored. P\ c ur ocys t id i;J. 28-35 
X9 -J .I om, c ylind•· i c t o fu s ifOI'm. Ch ei loc ys t i dla 19 . 5-30 X 10 
lol um. b • · o.:~.dly fusifo r m. 

Th e must di s tinc tive c hara c ter of thi s sT.:ly ish spcc 1CS an d 
i t s s t ipe tho.t is a d i rr c ren t texture, th e UPJ>e r s i s so lld , 
th e lower is h ollow. Th e .anolh e •· di sti nc tiv e c J. arac tet·s .1rc 
th td th e pi I e o s .,d th sl i ~ht ly umbon.:lt e ~tnd pi e r ce d ~o· i th 
s mall h oles •t nd th e la •·gc •· ba !:iidiuspures , h uwc v c r i I is 
ea s i I>' se p.:..ra l e f1·o m Si n •) lc •·mi tomr c c s ~ Zanr.. 

ol. Sinot c rm i t o my ,:cs •·ur.osicc p s Zanr.. s p. no v c Fly,. 5-8 .9 > 
Pi l t"U !<. 3.5 - -1. 5 Clll . CO OI ('US , (; ,:unj).:trlUI<!IUS vel subumbonal us , 

co nv e xu s , siccus . ver ru<:us us . P1· 1mo pa l l ld u s, d e mum cc •·vinu s 
v e l br unncu s . Lo.me ll.:l. e I ibcn•l! ve l s u bl i be r·a c , .1.lbid~c. 

Stip es 25 - 35 e m l ongus . 0 .8 -1. 5 e m c • · ~ ss u s . ~C(itl ~lii s . c.:wus , 
tobulosus, co•· iacc us v el f i b1 · i llu!>u S , api cc l.:tcvig.:tlu s , su•· ­
s am sc.:tbroso - f ur f tu· .:l cc u s , b a s im v c 1·sus di SC llid c u s . Annulu s 
su pc i' US dlstlnc lu s , v.n l v.:dus s u rsum. n.:~. s id ius pui ' <IC 6.5-10 X 
5-6.5 u rn , hy.:..l in.:te , o voidcac . el l ipsui d e a e , l tl e vcs , in su lu ­
t io nc Mc l zcri au r·cu- b• ·unn eo lac. H.:i si dia 11 - 15 . 6 X i - 8 um . 
clav.:da. ·1- spoligc r.n. l' l c ur·ocys t id ia 16 -22 X 8 -9 . 5 um, cy l in­
dri c .:• . Ch c ilu c y s tidi.:t li -2 0 X 8-9 urn. c y\int.ll· ic .:t. 

H.:tb. In S}' l v i s , ad t en·am in si lva pluvi.:d\, nidu Tcnniti-
dal· um ( Odonlolet·me s) cr ur11p c nt c . 

Ourm.:t : P}· in Oo L w in 1000 rn. a I l. Th e Uni o n or ~l yanm~• • , Man -
dalay D iv isio n. under Mu nsuu n f lH·cs t s . 22 X 19 9 1. K.Y.Gua n 
1 . CH K;\S 2 3 6-l? T yp o s> 

P il e u s 3. 5- -1.5 em b r o.:\d, co n ica l, campa nul .:•t c , s uburnbo na \(· 
o 1· c onve x, dn· . sur fa ce ~ohi l c or p,;~lc .,.hi t c lu ~oaxy y e l lo ~o 

or brown, c ove red .,.i th br o wni s h pyrami d.:-. I wa r ts, whi c h lat er 
m.:l )' fa l l o rr u1· b e wa s h ed o ff. Gi l ls f n~ e or s ubf •·ec . ~o· h i le. 
Stipes 25 - 35 em lon g, 0 .8-1. 5 em th ic k , equal , hollow, lube ­
like . \ e .:lt h c •· y t o ribrill osc, glabrous ~bove th e .:l. nn ulus ,m i ­
nut e l y scurfy below a nd wi lh a discoid b~t sc. Vc i I persistent 
as a th ick. membran o u s l e athe ry up.,.•a•·ds annulu s . Basidlo­
sporcs 6.5 -1 0 X 5-6.5 urn, h)'.:l.line, ovoid \ •) el l i psoi d, smoo-
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th, colo•· n ea1· golde n-brow n i n Melzer's reage n t Basidia 11 
-15 6 X 7-8 urn, c l avate , -&- s pore d. Pleu•·ocys tidia 17 - 20 X 8 -
9.5 urn, C)'li ndr ic. Cheilocysti dia 17 -2 0 X 8-9 urn, cyli nd ric. 

Sinotermi tomy ces rugos i c:e p s is a fa i l"ly edib l e fungus, wel l 
c hnnl c te•· ized by t~covercd .,.,lth pyramida l warts,thc 
larger size basid\ospores and the hollow s tlpe. The simila•· 
species I n \o'hl c h the st ipe ai!'>O hollo•· Is Si notermitomyces 
cavus Zang, whi ch has a glab•·o us p ileus and the sma ll er s ize 
basidi os pores < 3.5-9 X 2. •1-5 urn ) 
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ECOLOGY AND Tl\XONOMY OF THE GENUS LEPISTA IN SARDINIA. 2, 
LEPISTA MASIAE sp, nov. , A NEW ADVENTITIOUS SPECIES. 
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SUMMARY 
A new basidiomycet es species , ~ l!lMill sp. nov., 

is described from Sardini a ( Italy ) . Due t o its 
micromorfological characters L- ~ is placed in the 
subgenus Rhodopaxillus ( R. Haire ) M. Bon . 

KEY WORDS 
Basidiomycetes, Agaricales, Lepista, Sardinia , 

Records of exotic agaricomycetes are not very rare in 
Sardi nia , especially in suitabl e places such as bo t anical 
gardens and pot of flowers ( Ballero et al., 1991 ) . 

During the last season a lot of very interesting 
basidiomycetes were observed in ma ny s t a tion of the Isle 
southern area Chlorophyllum mol ybdi t es ( G. F. W. Meyer: 
Fr . ) Mass., ~ haematosarcus He in. et Gooss., .l&J2.i.2.t& 
micropholis ( Berk . et Br.) Sacc. , Sericeomyces yisc idulus 
Hein., Leucoagaricus r ubr otinctus ( Peck ) Sing. etc. and 
one of the new for the science r ecorded entities is the 
subject of this comunication. 

This is a ~ species which h as been collected over 
several ways in a pot of flowers by our friend M. Masia who 
kindly sent us four collections. We feel necessary to 
propose the following new taxon . 

Lepista masiae Ballero & Cantu sp . nov . 
Pi l eus l - 3 e rn latus, carnosulus, explanatus , ad medium 

interdum levissime umbonata, margine involute, exstria to, 
sine vestigia veli; cutis parce separabilis , l evi t er 
hygropha na, tomen t osa , radialiter fibrillosa-virgata, 
obscure griseo- brunnea, fibrilli s obscurioribus . 

Lamellae tenues, r emo t ae , decurrentes, pallidae dein 
ochraceo-luteolae , interdum leviter roseotinctae. Stipes 2-
4 .5 x 0.5 - 1.4 em , pilco confluens, so lidu s , plenus, 
subcy lindraceus vel clavatus, ad basim saepe radiculis 
albidis mycel i i obtecto; indumentum siccum , leviter 
costolatum, saepe fibrillosum, superne pru inosum , album. 
Caro sat conspicua , alba, immuta bil is , odor saporque 
debilis. 

S~or a~ 4.8 - 6 ?C 3.3 - 4 .1 mu , hyalinae , cyanophi lae, 
ell 1pso1.deae, ech1nulatae, crassotunicatae. Basidia 22.5 - 36 
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x 7-7.5 mu, tetraspora, clavata, fibulata. Lamellarum trama 
subregularis. Cystidia nulla. Pilei cutis ex hyphis pro 
parte erectis et'formata , pigmento intrapa r ietal is 
pracditis. Fibul ae numerosae. 

Ad t erram, gregaria vel subcaespitosa sub ~ ~ 
L. lecta. Autumno. 

Typus: Italia , Sardinia mer i dionalis, Cagliar i, sub~ 
~ L. , 19-9-1990. Legit M. Masia, det. M. Ba l lero & 
M. Contu ( HOLOT'iPUS, n• 90/52, in CAG ). 

Cap 1 - 3 em broad, fleshy, explanded with a slightly 
umbonate centre, margin inrolled, not striate; surface 
s lightly hygrophonous, tomentose to radially fibrillose, 
not viscid, dirty brown with fuscous shades near the 
centre . 

Stipe 2-4.5 x 0.5- 1.4 em, confluent with the cap , solid, 
sub-cylindrical to clavate, at the base often wit h white. 
Nycelium remmnants , flesh rat her thick, whit e unchanging ; 
small and taste not distinctive. 

Spore- print not obtained. Spores 4.8 - 6 x 3.3 - 4.1 mu, 
hyaline , ellipsoid, cyanophilous, strongly echinulate, 
thick walled , white with a srnall apiculus . Basidia 22.5-36 
x 7-7.5 mu, four-spored, clavate, with clamps. 

Hymenophoral trama subregular , made up of cilindrical , 
slightly pigmentate hyphae, ut to 10.5 mu broad. Cystidia 
of any kind none. Pileal surface a dry trichoderm mode up 
of cilindrical to slightly c l avate up to 4. a mu broad 
hyphae; connection present on a l l septa. 

Habitat: gregarious to caespitose in a pot of flowers 
containg ~ ~ L. ( ~ ) 

Material examined - Italy: south Sardinia, Cagliari , in a 
pot of flowers with ~ ~. n• 90/52 19-9-1990, 
legit M. Masia, det. M. Ballero & M. Contu ( holotypus ) : 
ditto, 7-10-1990 n• 90/55; ditto 29 - 10- 1990 n• 90/184. 
Material in CAG. 

DISCUSSI ON 
According to M. Bon's recent treatment ( 1983 ) of the 

european representatives of ~ this new species 
belongs to the subgenus Bhodopaxillus ( R. Maire ) M. Bon 
although spore size and ornamentation show a close 
resemblance to that of L· ~ ( Scop. ) Pat. and other 
taxa usually placed in ~ sectio ill.Y..A. Harmaja ( syn. 
~ sectio ~Sing. et Clemenc;:on nom . i nv. ) . 

Among the entities of the subgen. Bhodopaxi 11 ys ,L. 
~ ( Fr. ) P . Karst. is comparable but discrepancies 
~~ci~~~e~olours, spore-size and ornamentation are clearly 

concerning the extra-european ~ we have not been 
able to find a taxon covering the specimens studied 
( Bigelow and Smith, 1969 ) . L · panaeoliformis ( Murr . } 

~f~i~~t ~~~s i[a{s ~~~~~ly0~~~f::::t i~P~avci~~l ;~i!~n~ol~~~= 
and bigger spores. 

Consequently L · ~ ( dedied to our f r iend Prof. M. 
Masia ) will be easy to recognize if' eventually collected 
out of' Sardinia. This, i n our opinion, should be probable 
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because macromycetes growing in pot of flowers ( Ballero e 
Cantu, 1991 ) have, at least in Sardinia and with a few 
exceptions, an exotic origin and their introduction in 
such country is '%-ied to very peculiar circumstances and, 
definitively has to be retained as an exceptional event. 
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Summary: One new genus and a new species of the Hyalos­
cyphaceous fungi are described: Graddonidiscus Raitv. & Galan for 
Dasyscyphus coruscatus Graddon and a new species Graddonidiscus 
hispanicus Raitv. & Galan on Quercus leaves. The taxonomic position 
of the new genus is discussed. Lachnum trapezilorme Vel. and 
Hyaloscypha carpinacea Vel. are recollected from Spain on Quercus 
and on Alnus leaves respectively. Their taxonomic positions are dis­
cussed and a new combination Phialina carpinacea (Vel.) Raitv. & 
Galan is proposed. 

METHODS 

Microscopic studies (squash mounts) were made using Melzer's 
reagent or Lactophenoi-Methyl Blue with pretreatment in 5% KOH 
solution and directly photographed. Photomicrographs were made with 
a Nikon microscope (Optiphot model with an incorporated automatic 
system) using phase contrast (figs. 2-5, 7, t 3, 21 & 25) or interterential 
contrast-Nomarski (figs. 12. 14, 15, 20 & 23) . All measurements and line 
drawings were made with Carl Zeiss Jena microscope equipped with a 
drawing tube. 
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The specimens are preserved in the private herbarium of the 
first author (RG), deposited at the Herbarium of the University of Alcala 
de Henares. 

Lachnum rrapeziforme Vel. Mon. Disc. Bah. 261 (1934). (Figs. 
1-11 ). 

Apothecia scattered or in small groups, stipitate, cup-shaped , 
up to 0.3 mm in diameter. Receptacle and and disc pure white, not 
changing after drying. Receptacle covered by white hairs. Stalk 
cylindrical, its length more or less equal to the diameter of the disc, 0. t 
mm in diameter. Ectal excipulum composed of "textura prismatica", 
individual cells hyaline, thin-walled, about 11x5 .m. Hairs cylindrical with 
slightly tapering rounded tips, occasionally with a swollen basal cell, 
straight, 2-4-septate, hyaline, thin-walled but sometimes with a restricted 
lumen, finely granulate, bearing large crystals of calcium oxalate and 
apically agglutinated by large globules of amorphous matter, 60-70x3-4 
. m. Asci arising from simple septa, cyl indrical-clavate, with J + apical 
pore, 8-spored with irregularly biseriate arrangement of the spores, 
56x6.2-7.4 . m. Spores ellipsoid to clavate-ellipsoid, inequilateral, straight 
to slightly curved, very variable in their shape, hyaline, aseptate, 8-
1 0.5x2.5-3. 7 .m. Paraphyses narrowly lanceolate, slightly exceeding the 
asci, 2.5 $ol.m in diameter. 

On fallen leaves of Quercus. 
Specimen examined: On fallen leaves of Quercus faginea Lam. 

?, Arroyo de Fardes, Alfaguara, Granada, Spain, 21.11 .1989, col i. A. 
Ortega et al. (RG-6565) . On decaying leaves, Lightcliffe, Halifax, 
England, 15.10.1894, s.n. Dasyscypha echinulara (Rehm) Sacc. in Herb. 
Crossland (K). 

This species is related to L. rhytismatis (Phil !.) Nannf. but differs 
from it clearly in ascus and spore size. The fungus described by Dennis 
(1949: 29) as a "reduced form of Dasyscypha soppitii Massee" repre­
sents the same species. The collection at K is very scanty and contains 
only 3 apothecia in bad condition. So it was not sectioned but the 
original drawings on the label show quite clearly the identity of 
Crossland's collection to Velenovsky's species. Velenovsky's type of L. 
trapeziforme has been not available but Dr. B. Spooner (personal 
communication) agrees. that this name can be used for the described 
taxon. 
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Phialina carpinacea (Vel.) Raitv. & Galan comb. nov. 
Basionymum: Hyaloscypha carpinacea Vel. Mon. Disc. Boh. 273 (1934). 
(Figs. 12-19). 

Apolhecia gregarious, cup-shaped to discoid with well-defined 
margin, up to 0.3 mm in diameter, subsessile to shortly stalked (profile 
more or less conical in section) , seated on a brown circle. Receptacle 
and disc white in fresh condition, pale yellow when dry. Margin and 
flanks (in minor degree) covered by short white hairs. Excipulum 
composed of "textura prismatica" to obscurely "textura angularis". 
Individual cells hyaline but brownish in the basal ring, thin-walled, 
prismatical to barrel-shaped, sometimes angular or quadrangular, 
relatively shorter in the basal region and relatively longer toward the 
margin, 7.4·12.4x4.3-6.2 Jtm. Hairs conical to cylindric-fusoid, mainly 
flexuous, never branched, hyaline, thin-walled , 2-4-septate, smooth in 
their lower part but granulate in one or two upper cells, 30-65 "m long, 
4-5 "m in diameter in the widest part. Apical cells of hairs possess 
yellowish oily inclusions. Asci arising from the croziers, clavate to cylin­
dric-clavate, sometimes stalked, with strongly J + apical pore. 8-spored 
with biseriate or obliquely uniseriate arrangement of spores. 31-55x6.2-
7.4 . m. Ascospores elliptic-fusiform, usually inequilateral and slightly 
curved, hyaline, aseptate, 13-16x2.4-2.6 .m. Paraphyses cylindrical­
clavate, branched at the base. scarcely septate, not or very slightly 
exceeding the asci. apically 2-3.7 " m in diameter and containing 
yellowish oily inclusions. 

On fallen decaying leaves of deciduous trees emerging on both 
surfaces from nerves or parenchyma. 

Specimen examined: On dead leaves of Alnus glutinosa, Bridge 
on the "Arroyo de Barba6n". Parque de Monfrague, Caceres, Spain. 
15.1t .1986, coli. R. Galan & M. Jimenez (Holotype RG-6532). 

The identity of the Spanish material to Velenovsky's species was 
confirmed by Dr. Seppo Huhtinen (personal communication) . We had 
some difficulties in finding an appropriate genus for this peculiar species 
because it has an unusal combination of characters. 

The brown stromatic basal ring is characteristic of Calycellina 
Hbhn. but this genus in the sense of Lowen & Dumont (t984) not Baral 
(1989) has cylindrical to clavate obtusely rounded hairs. 

The hairs of our fungus are somewhat similar to those described 
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in the genus Asperopilum Spooner but the Iauer has J- asci and 
paraphyses branched in their upper part (Spooner. 1987). 

Our fungus also bears resemblance to some species of 
Mollisina Hbhn. sensu Huhtinen (1987) but it lacks the solid refracting 
projections in some hairs (particularly on the flanks of the apothecium) . 

So remains the last possibility to place th is species in Phialina 
Hbhn. sensu Huhtinen (1990) . In fact . it fits the genus rather well in its 
hair and paraphyse shape, yellow oily content in hairs and paraphyses 
and remains deviant in the hair granulation which does not dissolve in 
KOH. Melzer's reagent or lactic acid. 

Graddonidiscus Raitv. & Galan gen. nov. 
Apothecia gregaria, primo subglobosa dein cupulata, minuta, 

sessilia, albida vel pal/ide colorata, extus e margine breviter pilosa. 
Excipulum ectale ex "textura angularis-prismatica • compositur, cellulis 
hyalinis vel pal/ide fumosis, tenuiter tunicatis. Pili cylindracei, cylindra­
ceo-fusoidei vel lageniformes, hyalini vel subtumosi, tenuiter tunicati, 
aseptati vel raro 1-septati, breves, apice vel intertum in parte superiore 
crystalliferes. Asci clavati vel cylindraceo-clavati, poro iodo coerule­
scentia, biseriati. Sporae ellipsoideo-clavatae vel subalfantoideae, 
hyalinae, aseptatae. Paraphyses cylindracei, apice subclavati, ascos 
non superantes. 

Species foliicolae. 
Typus generis: Dasyscyphus coruscatus Graddon, Trans. Brit. 

Mycol. Soc. 69: 260 (1977) . 

Apothecia gregarious. at first subsphaerical . then cup-shaped, 
small. sessile, whitish or pale coloured, externally and particularly at the 
margin covered by short hairs. Ectal excipulum composed of "textura 
angularis-prismalica·. Individual cells hyaline to pale smoky-brown. thin­
walled, angular, elongated angular to prismatical. Hairs cylindrical to 
fusiform-cylindrical or bottle-shaped, straight or sometimes sl ightly fle­
xuous. never branched , hyaline, thin-walled, aseptate or very rarely 1-
septate, smooth, bearing sphaerical crystal caps or encrusted on their 
upper part by irregular crystals. Asci arising from simple septa, clavate 
to cylindric-clavate. sometimes shortly stalked, with J + apical pore, 8-
spored with biseriate arrangement of spores. Ascospores clavate­
ellipsoid, usually inequilateral and slightly curved to almost allantoid, 
hyaline. aseptate. Paraphyses cylindrical, branched at the base, sparsely 
septate, not or very slightly exceeding the asci, slender, apically sub-



35 

clavate. 
Etymology: named in the honour of W.D. Graddon. 

It is evident that the crystal caps on the hairs is not a sufficient 
character to place 0. coruscatus Graddon in the genus Oasyscyphus 
(=Lachnum or its segregates). There has been. however, no particular 
need to erect a new genus for this peculiar species. Now when an 
another species congeneric with 0 . coruscatus is discovered the 
authors are forced to erect a new gwnus for two closely related 
foliicolous species which belong evidently to the subfamily Hyalos­
cyphoideae of the Hyaloscyphaceae (Raitvi ir, 1987) . The structure of the 
excipulum and hairs of Graddonidiscus is typical for the members of 
this subfamily but it differs from all other genera of this subfamily in 
spherical conglomerations of crystals seated on the tips of the hairs. Its 
affinities may be toward lncrupila Raitv. 

KEY TO THE KNOWN SPECIES 

1. Ectal excipulum and hairs hyaline, ascospores 4-6x1 .5-2 "m 
............. . .. G. coruscatus 

- Ectal excipulum and hairs pale smoky brown, ascospores 6.3-7.5x2-3 
~tm . . .. G. hispanicus 

Graddonidiscus coruscatus (Graddon) Raitv. & Galan comb. 
nov. Basionymum: Dasyscyphus coruscatus Graddon, Trans. Brit. 
Mycol. Soc. 69: 260 (1977) 

This species has been adequately described and illustrated by 
Graddon (1977) . The differences between it and G. hispanicus are 
discussed under the latier species. 

Graddonidiscus hispanicus Raitv. & Galan sp. nov. (Figs. 20-
27). 

Apothecia gregaria, primo subglobosa dein cupulata, ad 0.3 
mm in diametro, sessma, in vivo albida, in sicco sordide afbida vel 
subgrisea, hymenio pal/ide ochraceo. Excipulum ectale ex "textura 
angularis-prismatica· compositur, cellulis pallide tumosis, renuiter 
tunica tis, 8-10x5-6 .m. Pili lageniformes vel fusoideo-cylindracei, hyalini 
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vel sublumosi, tenuiter tunicati, aseptati vel raro 1-septati, 15-25x3-5 
pro, apice vel intertum in pane superiore crystalliferes. Asci clavati vel 
cylindraceo-clavati, poro iodo coerulescentia, biseriati 27-33x5.0-6.5 
,.m. Sporae ellipsoideo-clavatae vel suballantoideae, hyalinae, 
aseptatae, 6.3-7.5x2.0-3.0 ,.m. Paraphyses cylindracei, apice subclavati, 
ascos non superantes, 1.5-2.5 ,.m in diametro. 

Ad folia sicca Quercus ilex subsp. ballota ( =Q. rotundilolia) 
crescit 

Graddonidiscus coruscatus (Graddon) Raitv. & Galan simi/is, 
sporis majoribus e cellulis excipularibus subfumosis differt. 

Holotypus: ad folia sicca Quercus rotundifolia, Tamajon, 
Guadalajara, Spain, 25. 10. 1990, C. Ochoa, G. Moreno & M. Heykoop 
legerunt, in herbaria R. Gallln conservatur (RG-6595). 

Apothecia gregarious, at first subsphaerical, then cup-shaped, 
up to 0.3 mm in diameter, sessile. Receptacle and disc whitish in fresh 
condition; receptacle grayish, disc pale ochraceous when dry. Margin 
and flanks (in minor degree) coverec by short grayish-white hairs. 
Excipulum composed of "textura angularis-prismatica". Individual cells 
pale smoky-brown, thin-wallec, angular to prismalical, 8- t Ox5.j) .m. 
Hairs boule-shaped to fusiform-cylindrical, sometimes slightly fl exuous, 
never branched, hyaline, thin-walled, aseptate or very rarely 1-septate, 
smooth, 15-25x3-5 "m, bearing sphaerical crystal caps or encrusted on 
their upper part by irregular crystals. Asci arising from simple septa, 
clavate to cyl indric-clavate, sometimes shortly stalked, with J + apical 
pore, 8-sporec with biseriale arrangement of spores, 27 -33x5.0-6.5 . m. 
Ascospores clavate-ellipsoid, usually inequilaleral and slightly curved to 
almost allantoid, hyaline, aseptate, 6.3-7.5x2.0-3.0 . m. Paraphyses 
cylindrical, branched at the base, scarcely septate, not or very slightly 
exceecing the asci, apically subclavate, t .5-2.5 " m in diameter. 

On fallen decaying leaves of Quercus ilex subsp. ballota ( = Q. 
rotundifolia) · 

Specimen examined : On dead leaves of Quercus ilex subsp. 
ballota, Tamajon, Guadalajara, Spain, 25.10.1990, coli. C. Ochoa, G. 
Moreno & M. Heykoop (Holotype in the herbarium of A. Galan No. 
6595) 

This species is closely related to Graddonidiscus coruscatus 
(Graddon) Raitv. & Galan but differs from it in several characters. Its 
ectal excipulum is pale smoky-brown whereas the ectal excipulum of G. 
coruscatus is always hyaline. Also it has larger spores and com-
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paratively wider asci. Also the hairs of G. coruscatus are never so 
typically bottle-shaped as in G. hispanicus. 
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Figs. 1·11 . Lachnum trapeziforme . 
Fig. 1: Cells of the ectal excipulum; Figs. 2-7: Receptacular hairs; Figs &a: Asci 
containing spores and paraphyses; Fig . 9: Apothecia; Fig. 10: Margianl hairs; Fig . 11 : 
Excipular cells. 

Figs 12-19. Phialina carpinacea. 
Fig. 12·13: Asci , paraphyses and spores: Fig. 14: Hairs (indicated by arrows) and 
excipular cells; Figs. 15-16: Aexuous hairs showing the granulate surface (arrows); Fig . 
17: Asci , paraphyses and spores; Fig 18: Apothecia in different views; Fig. 19: Ectal 
exciputum and hairs. 

Figs 20-27 . Graddonidiscus hispanicus . 
Figs. 2()..21 : Asci , paraphyses and spores; Figs. 23-24: Excipular cells and typically 
bottle-shaped (arrows) hairs with crystal caps; Fig. 25: spores: Fig . 26: Asci , paraphyses 
and spores; Fig . 27: Exciputar cells and hairs. 
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SUMMA RY 

The ocw spocies An:iu cerz1rijugu Haugan is described from 1hc island Pono Santo. 
NE of Madcir.J. in the Madeira archipc.l:!go. 1be species is saxicolous m suncxposcd 
and dry 1\abitat. The genus Anziu is reported for the first time frQm M:te<aronesia. 

INTRODUCTIO N 

The genus Amia Sti7..enb. was described by St i7.enbcrgcr ( 1861) as a tribute to the halian 
lichenologist Manino Anz.i. Amia. and the rcl:ued genus Pannoparmelia {Mi.i\1. Arg.) 
Darb .. are characterized by the presence of a spongy. cushion- like tissue on the lower 
side or the lobes. This tissue. which was named spongiostratum by 1-i:tnncmann ( 1973). 
consists of loosely anastomosi ng hyphae, and origina tes from the mcristcmatic 7.onc in 
the apical pan of the lobes (Hensscn & Dobclm:tnn 1987). Anzia is fun her charac terized 
by having numerous spores in the ascus . a feature which distinguishes it from 
Pann.oparmelia, which is octosporous (Darbishi re 19 12). 

Anzia was divided into three sec tions by Asahin:1 (1935). Sect Nervosae was 
characterized by the presence of a chondroid axis in the medulla, which is lacking in the 
two other sections. Sect. Simplices and sect. Ouplices were delimited by having a 
single-layered and double-layered medulla, respectively. Yoshimura ( 1987) limited the 
two latter sect ions since he found intermediate fonns. T he members of sec t. Anzia sensu 
Yoshimura occur only in c:.stcm Asia :md eastern North America. wh ile those of sect. 
Nervosae sensu Yosh imura are distribu ted throughout the tropical and subtropical 
regions of both the new and the old world (Yosh im ura & Sharp 1968. Galloway 1978, 
Yoshimura 1987). A new species of Anzia has recently been discovered in the Madeira 
archipelago, and is described below. 

MATER IAL AND METI IODS 

Material of the new species was collected by R. Haugan, H. Krog and E. Timdal 
(deposited in 0) and P. W. James (deposited in BM) during an excursion to Madeira in 
April 1988. Specimens of related species (panly borrowed from UPS) were examined 
for comparison. 
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Sections for microscope studies were cu t on a freezi ng microtome and mounted in 
H20. 10% KOH. 25% J-1 ~504 • and acetone. A polari1.ation filter was used to loca te 
cryst:I IS of lichen subst:tnccs and calcium oxal;uc. Thin- layer chromatography was 
pcrfom1cd in accord;mcc with standard met hods (Culberson & Kristinsson 1970. 
Cu lbcn-on 1972). Calcium oxalate was identified by mounting a microscope prepamtion 
in 25% H2S0 4• in which the oxalate crystals dissoh•e ;md recrystallize b)• fom1ing 
nccdlc-shaJ>ed cryst:tl s. Some microtome sect ions were washed in acemne in order to 
di ssolve cryst:tls of lichen acids before they were mounted in water or KO H. Th is 
proved the presence or absence of crystals which arc not di ssolved in acetone. Spores 
were mc:tsurcd in a microscope at40x and lOOx magnific~uions. Twemyfivc spores were 
measured from four specimens. Spore measurcmems arc given in the fonn 
(x1 -1.5*a •• 1)-(x1.+1.5*a ,.. 1) x (x 11- 1.5*a,.. 1)-(x8 + 1.5*0',.. 1), rounded to the nearest I }Jm. 
where x1• and x11 arc the ;tri thmctic mean of spore leng1h ;tnd breadth respectively, O'n 1 

is the corresponding standard deviation. and • is the multiplic;uion operator. Scanning 
electron microscopy (SEM) and a photomicroscope were used for photographs of c ross· 
sections of the thallus. A stereo photomacroscopc was used for habitu s photogmphs. 

RESUI:fS 

An<.ill centnfugll Haugan. sp. nov . 

lll:dlus -:axicolus. ad 30 em daam .. pallidcgnscus. orbit:ulans. sulC smOOiisct isidiis. in cenllllm cmoncns. 
l..aciniac 1-2 mm laue. crcbro dichotomc rnmo~c. imbricatae, rugO$aC, !obis ob1u.~is wuinosis. IC\'itcr 
maculau ~. ,\ xis choodrotdcus dcprcs:su.~. interruptus. Rhit.inac atr.te, p.1uc.ac. Spongiostrntum continuum, 
altum, Apothcc1a numcrosa, ad 10 mm diam .. pcdiccll:lta, cupulat:a, tliscis ~abmsis. badiis vel alris. 
ll)'mcnium ad 125 )lnl allum, mcoloro.tum , cpithccio olh·acoo. Asci St>Oris numcrosis: sporac 9- 15 x 2-4 
~m. Spcrmogonm ignota. Acidum div:~ricalicum, atr:morinum ct sub~t.1ntiac tcrpcnoidcac contincns. 

1)~: Ponugal. Madcirn arrhip::lago. Pono Samo, Pteo do Castelo. 33"05'N. 16~0W . 350 nl alt .. on sun· 
c,;poscd rock. 7 April 1988. R. Haugan ct al. 6 126 (0, hot~ypc: llM and UPS, isotypcs). 

Tlrallt~s sax icolous. adn:uc to loosely a11ached. o rbicu lar. fanning large rosettes up to c. 
30 em diam .. pale grey. 1urning darker in older parts. without isidi:a and soredia: o ld 
specimens dyi ng towards the cen ter of the thallus. Lobes 1- 2 mm wide. richly 
dichotomously branched. imbricate. broader and rounded tow:mls the tips: older parts 
rugose. convex. rich ly pined, with apothccial initial s in the pits. smooth and nat towards 
the tips: lobe tips pruinose (calcium oxalate). f:tintly macu late. Medulla wi th a chondroid 
;tx is which is more or less discontinuou s, being better developed above the rhizines than 
inbct\vecn. Lower side wi th a continuous spongios tratum (freq uen tly grazed by 
anhropods or snails. and therefore scattered towards the center), hardly visi ble from 
above. with a corticate ou ter surface when young. Rhizines developing from the 
chondroid axis. stout. black. sometimes weakly branched ncar the apex. rather scattered. 

Apothet:ia common, to c. 10 mm di:tm .. pedicellate. cupu lifom1: di sc scabrous. 
somewhat shining when young, red-brown to black: margin entire. thin. crenate when 
o ld: the 1hallinc exciplc fine ly tomcntose. white 10 ye llowish. llymcnium up to 125 pm 
deep. colorless. wi th an o livaccous brown pigmeill in the epithccium. Asci with 
numerous. cn:scent·sh:tpcd spores. 9-15 x 2-4 pm. Spermo~-:onia no1 see n. 

Chemistry: Alranorin. divaricatic add and several unknown tcrpcnoids present upper 
cortex K+ yellow (~uranorin), C-. PD- . wi th crys1a ls of unknown substance which are 
insolu ble in :~cctone bu t soluble in KOH: medulla K-, C- . PD-. packed with crys1als 
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Fig. 1. Anzitl centrifuga, habit. Holot)'pc. Rule 2 rnm. 

which extend into the rhizines (soluble in acetone and KOH): medull a muside the 
chondriod axis con taining crystals of divaricatic acid (soluble in acetone ;md KOI·I): the 
transition zone between medu lla and spongiosmnum with crysta ls of calcium oxalate 
which are masked by other substances unless the sec tion is treated with KOH: the inner 
zone of the spongiost ratum (near the medulla) contains cryswls (soluble in acetone and 
KOH): the thalline exciple of the apothccia K+ yellow. with an oute r zone characterized 
by the same crystals as in the upper conex. and an inner zone wi th crysmls similar to 
those in the medulla: crystals of calcium oxalate <tre extending from the medulla into the 
pedicels of the apothecia. 

Distribution ami ecology. The new species is known only from two localities on the 
volcanic neck Pica do Castelo on the island Pono Santo in the Madeira archipelago. The 
species grew on bare rock in a dry, su nexposcd habitat. and was associated with e.g. 
Heterodermia leucomelos (L.) Poch and Ramalina spp. 

Addilionlil spedmen f!:wminf!d: Portugal: Madeira archipelago. PoriQ Santo, Pico do Castelo. 33'05'N. 
160W'W, alt. 430 m, on sun.exposed rock ncar the summit, 7 April 198K. R. Uaugan et al. 6176. 

DISCUSSION 

The presence of a chondroid axis in Amia ccmrifuga indicates inclusion in sect. 
Nen•o.me. The morphologically most similar species of this section is A. (Jarasitica (FCc) 
Zahlbr. which is recorded from tropical America and Mad:tg:t sc;~r (des Abbayes 1956: 
Yoshimura 1987). This spec ies ha s more slende r lobes, the chondroid axis is more 
distinct than that of A. centrifuga, and the thallu s is nm dying towards the center. It 
contains divaricatic :tcid and atranorin. but differs from A. c:enmf11go in the tcrpcnoid 
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Fig.2. Anzia ctntrifugo; cross-sections or thallus. - A. SEM phOtograph showing the chondroid axis, 
spong10str.uum 31ld a rhizinc; rule 100 pm.- n. SEM photograph showmg the transiuon zone between 
medulla and the spongiostr.num; rule 10 pm.- C. Pho10microscopc photograph showing crys~;tl s in upper 
conex, medulla and a rhizinc; rule 100 vm. 
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panem. h also di ffe rs ecologically in being a con icolous rainforest spec ies. 
There arc several species of sect. Nervosae in SE Asia (Yoshimura 1987 ). 'one of 

these spec ies seem to be sim il ar to A. cemrifuga. and they a ll differs morphologically. 
chemically and ecologica lly from the new species. 

As mentioned above, the three sections of Amio proposed by Asah in a (1935) were 
reduced to two by Yoshimura ( 1987). According to Yoshimura ( 1987) sect Nervosae 
is well delimited by the presence of a chondroid axis (which is convergent wi th the 
central axis in Usnea). while sect Anzia lacks this structure. In A. cemrifuga. the axis 
is d iscontinuous. and the species apparently occupies an imcmledioue position between 
the two sections. As in most species of sect. Nervosae, it has a continuous 
spongiostratum. 

Amia cemrifuga has a most specialized ecology: it is the onl y known species of the 
genus growi ng on dry and sunexposcd rock. Together with six Ramafina spec ies which 
have been descri bed from Pono Santo (Krog & 0 sthagen 1980: Krog 1990). it is 
apparently a represe ntati ve of the unique endemic nora clemen t on the volcanic necks 
of this island. 

The genus is not previously reported from Macarones ia. The nearest region where 
the genus is represemed. is in the East African mon tane rain forest, where the sorediate 
species A. afromomana R. San t occurs. (Swinscow & Krog 1988). 

ACKNOWLt-:DGt:MENTS 

1 wish 10 thank Hildur Krog and Einar Timdal for comment~ on the manuscript and valuable help during 
the in\'cstigation of the species. and tke curatOr of the herbarium in Ut>vsala foe loon of the specimens. 
I also thank ProfCSSOf Per Magnus h1rgcnscn for helpfully rewiewing the munuscrit>t. 

LITE RATURE 

Abbayes, H. des 1956: Lichenes de Ia region Malgache. I. EspCccs foliacCes et 
fruticuleuscs rCcohCes a Madagascar principalement par M. Humbert ct i't MohC\i 
(Comores) par l'l nstitut de Rcchcrcht! scit! ruifiquc de Madagasc:tr. MCm. lnst. sc i. 
Madagascar. Ser. B, 7: 1-26. 

Asahina, Y. 1935: Amia-anen aus Japan . J. J:tp. Bot. I I: 224-238. 
Culberson, C. F. 1972: Improved condit ions and new d:tta fo r the ident ification of lichen 

products by a standardi zed thin-la yer chrom;uographic mcl hod. J. Chromatogr. 72: 
11 3-125. 

Culberson, C. F. & Kristinsson, H. 1970: A standardized me1 hod for the identification 
of lichen product s. J. Chromatogr. 46: 85- 93. 

Darbishire. O.V. 1912: The lichens of the Swedish Antarctic Expcdi1ion. In 
Nordenskjold, 0 . (cd.): Wisscnshaftliche Ergebnisse der Schwcdischcn Si.idpolar­
Expcdit ion 1901 - 1903. 4(2). P.A 'orstedl . Stockholm. Pp. 1-74. 

Galloway. D.J. 1978: Amia and Pmmoparme/io (liche ns) in 'ew Z.ea land. N. Z. J. 
Bot. 16: 26 1- 270. 

Hannemann. B. 1973: An hangsorgane der Flech1en. Bib! thea lichcnol. I: 1- 123. 
Hensscn. A. & Dobelmann , A. 1986: 111c devclopmem of the spongiostr:ttum in Am ia 

and Pmmopormelia. In Peveling, E. (cd.): Progress and l>roblems in Lichcno1ogy in 
the Eighlies. Bibhhca lichenol. 25: 103- 108. 

Krog, H. 1990: New Romalina species from Porto Santo. Madeira. Lichcnologist 22: 
24 1-247. 



50 

Krog. H. & 0sthagcn, H. 1980: Two new Ramali"a spec ies from Porto Samo. the 
Madeira Islands. Norw. J. Bot . 27: 185- 188. 

Sti7.cnberger. E. 186 1: Amia. ci ne neue Flechtenganung. Flora. Jcna 44: 390-393. 
Swinscow. T. D. V. & Krog. J-1. 1988: Macrolichens of East Africa. British Museum 

(Natural Hi story), London. 
Yoshimur.t, I. 1987: Taxonomy and speci:uion of A11zia and Pamzoparmclia. In 

Pcveling. E. (cd.): Progress and Problems in Lichenology in the Eigh ties. Biblthca 
Lichenol. 25: 185-195. 

Yoshimura. I. & Sharp, A. J. 1968: Some Lichens from the Southern Appah1chians 
and Mexico. Bryologist 71 : 108-13. 



MY<C01fAXON 
Volume XLIV, no. I, pp. 51-54 

A UN inSC ! BED SPI:.~ lES UF UXYI'OIWS 
(~~y~aA~EAE) FnUM ~Hl A 

6>.NG XlAN - L U 

April-June 1992 

Bi ology Uepart:nent , Nor theast No r mal University 
Changchun , ~hina , 1 30024 

SUMI-IARY 

A new species of the genus Uxypo rus collected 
f r om J i l in rovince (China) is desc ri bed as 
Uxyporus s inensis ~eng sp . nov .• rhis spec ies 
can easily be separ ated from 0 . populinus (Fr . ) 
Donk by it s thin tube layers , large pores and 
slightly large spo re s . O. nobilissimus Cooke is 
d ifferent f r om this spec i es by it s large basi­
diocarps a nd deep s urface layer of interwoven 
fibe r s . Ne can also distinguish this species 
from O. phellodendr i Bond . & Vass. by it s more 
regular r ound po res a nd more perennial bas i ­
diocarps . 

While st udy ing the specimens of the Polyporaceae 
depos it ed in the Her barium of Botany at the BJ.ology 
Department of ~orti'least Normal University , the author 
not i ced a spec i es that named as Higidoporus ulmarius 
(Sow . :F'r.) lmazki. However , it has lightcolored basi ­
diocarps , and ca refully examining showed that it had 
numerous cystidia with tnick wall a nd capitate incrus­
t a tion in hymenium . Obvio usly , the spec ies should 
belong to the gen us uxyporus . In this paper , it is 
desc ri bed as new . 

Microscopic characters wer e determined from free ­
ha nd sections and squash mo unts in 5 percent KOd . 
Scann i ng elect r on microscopy was also used for the 
determing of cystidia and spo res . 

Oxy porus sinensis Zeng , sp . no v . Fig . 1, 2 
Sporophorum perenne , sessile vel resupinato- reflexum, 
s i ngula r e vel i mbri catum , s u beroso - l i gnosum , 10 x 10 x 2 
em , in bas i usque ad 4 em crassum. Pile us canus vel 
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vvo 
2 

Fig.1 Oxypor us sinensis: 1. spores 2 . basidia 
3 . hyphae 4 . cystidia 5 . basid i ocarp O. populinus: 
6 .bas idioca r p 

flavo - a lbus , p r ope basin a l g is obtectis , superficie 
irregula r i bus verruculi s , mar gi ne obtuso ,sterili. Pori 
rnajores , orbic ulares vel subor bi c ulares , 3- 4 per mm, 
s u per f i cie fla vo-ulllbr i n i s , d i sse pimen tis t enui bus; 
tubul i st r atosi , 2 - 5 stra t a , p er stratum 0 . 2- 0 . 5 em 
c r assum, in ter s trata con texti bu s pall i dis . Contextus 
c r emeus , s uberosus , 1- 3 em crass us . 
Systema hypha rum monomi ti c um, hyphae septa t ae , r amis 
pa uc i s , nypha e contextorum hyal i nae, membranis cr assi o­
ribus, hypha e trama rUin hyalinae . memb r a nis t enuio ribus , 
2 - 4 .urn d i am . . Cys tidia numerosa , 15- 28 x 4 . 5- 6 JJ m, 
cyl indra ta vel clava ta , membranis crassiori bus , ad a pi-
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.fi g. 2 Vxyporus sinensis 1. cyetidia 2 . spores 

ces crystallis , 5 - 10 .urn diam .. Basidia cla va t a , '1 - 10 x 
4- 5 ,um . Spora e subglobosa e vel ellipsoida e , hya lina e . 
rasiles. ~-0(7) x Lf - :J J.lm . 
Ad bases a rborum frondosarum . 
Holotypus: Mt. Cha ngba isha n, Aug . 10 ,1 <)80 , Li. No . 1.324 , 
in HBNNU conservantur , Cha ngchun ,China , isotype in 0 . 

Sporophores pere nnial , sessile or effus ed- reflexed, 
single or sometimes imbricate a nd l a tera l l y fu s ed , 
corky to woody 1 10 x 10 x 2 em , up to 4 em thick a t 
the ba se. Pileus buff or g r eyish , offen da rkening with 
age and covered with a lga e a t the ba se : surfa ce s ca b­
rous , offen covere d with irregula r wa rt s :ma rgin obtuse , 
sterile. Pore s urface bu ff to brownish . the po re s l a rge , 
circular to subcirc ular , .3 - 4 per mm , with thin diss e ­
pi ments : tubes concoloro us or slight l y da rker than the 
context , di s tinctly s tratified , 2 - 5 stra ta, s e pa r a ted 
by a thin layP. r of context tissue, 0 . 5- 1 em d e ep . Con­
text crea m colored . cooky , a zona te , up to j em. 
Hyphal system monomitic ; contextual hypha e hyaline , 
simple- sept a te , sl i ghtly thick- wa l l ed ,rarely branched 1 

2- 4 .um in d i am ; t r amal hypha e s imila r , mo s tly thin­
walled. Cystidia abunda nt , thick- wa lled . cylindric to 
clavate, r a rely bottle shaped , 15 - 28 x 4 - 6 .urn , capita­
tely incrusted,incrusta tion diss olving rapidly in KOH , 
incr ustea portio n 5- 10 .urn in diam . Basid i a short 
clavate, 7 - 10 x 4 - 5 ,urn . Hasidiospores ellipsoid to 



54 

subglobose . hyaline , smooth , 5- 6(7) x 4- 5 ~m . 
Type of r ot: Whi te r ot of living and dead hardwoods . 
Spec i mens examined: Jil in Pr ov . , Dunhua Xi a n, Sep. 12 , 
1985 , Zeng No . 0053; Jiaoh e Xi a n, Aug . 6 , 1987 , Zeng No. 
0968 ; Mt. Changba i s ha n, Aug . 10 ,1 980 , Li No .1 324(Holo­
type )deposi ted in HBNNU, Changchun, Ch ina . 
Remar ks: The spec i es is well differ entiated fr om the 
othe r spec ies in the genus by its perenn i al , sessile 
bas i diocar p with the tube layers s epa r ated by l ayers 
of context . The only t hree speci es in the genus with 
these cha r ac ters a re O. populinus , O. nobiliss i mus and 
O. phellodendri, but O.popul inus has co ncha t e pileus, 
thick t ube lay ers, small oores, 6- 8 per mm, slightly 
small spores , O.nobiliss imus has enor mo us bas i di oca r ps 
on conifers and deep s urfa ce l ayer of i nterwoven 
fibers a nd U.phellodendri has more regular r ound pores 
and more perenn~al bas~d~ocarps . 
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SUMMARY 

A spec i es of Polypo r ac e a e collected from Jilin 
Pr ovinc e is reported as new in this paper . Th e 
main character of this species i s that it com­
b ines a spherical incr ustation at the top of 
cystidium in hymenium with dimitic hyphal sys­
tem . Obvio us ly , it s hould b elong to the genus 
Jungh unni a . However , this spec ies i s different 
f r om the known species of Junghuhnia. The na me 
J . conchiformis sp . nov . i s proposed , and La tin 
descri p tions , i ll ustrat ions as we l l as the p ic ­
tur s of scanning electron microscopy a re also 
g iven fo r the species . 

J unghuhnia conchiformis Ze ng & Ry v. s p . no v . Fig . 1 , 2 
Sporopho rum annuum, s e ssile vel re s upinato- reflex e d , 
conchiforme , saepe imbrica tum , s uberoso - l i g nosum, 0 . 2 x 
1 x 2 em. Pileus dimi d i at us , p rimo ca nus v el flavo ­
albus , denso velveto , postea f uscans superf i cie a lga 
obtecto. Pori re gula res vel irreg ula res , inaeguales , 
7 - 9 per mm , sepi men tis tenuibus , s uperficie flavo - albus. 
Strata tubulorum flavida , 0 . 1- 0 . 2 em crassa , 1 st r a tum 
vel 2 s t r ata . Cont extus tenui , flavo - albus , 0 .1 em 
crass us . 
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1 ~w 
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7? ~39? ~-u u U 10 um 

f i g . 1 J unghuhnia conchiformis 1. spores 
2 . basidia 3 . cyst i d i a 4 . g enera tive hyphae 
5 . sKeleta l hy p ha e 6 . bas i diocar ps 7 . lon -
0ituoi na1 sect i on of bas iaioca r p 

Systema hyphar um dim iticuro j hyphae generatoriae hya ­
l i nae , membr ana tenui , fibulatae , 2-~ JJ. ffi d i am . , ramis 
numer osi s : hypha e skeletales hyal i nae , nume rosae , mem­
brana c r assa ,non ramis , 2- j .urn d i am •• Gyst i.d i a conoi dea 
vel ter et i a , memb r ana tenui , 2- 4 x 15- 20 11 m, 1 ::.> -1 5 )..l ffi 

ul tra hymenia , crystallo majo r spha erico a d extrema 
cystidiorum;sphaerica e crus t ae 3- b urn diam . , s ublaeve s , 
evanidae in KOX . Basidia mino r, clavata , 2- 4 x 3 - 6 .urn . 
Sporae mi nor , o vo i dae vel oblongae . hyalina e . 2 - 5- 3 . 5 x 
2- d o5 ,UIIl o 
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Ad corticem .~ bie s nephrolepsis . 
rlolo t ypus : Ji l in Prov .• l'it.C ha ngba ishan , Aug . 16 , 1988 , 
Zeng No . 1674 in HBNN U conserva ntur , Changchun , China . 
isotype in 0 . 
Fr uit body annu~l . sessile or resupina te - re flexed. rarely 
r esupinate . conchate , often laterally fused and imbri ­
cate with many narrow pilei . corky to woody , 0 . 2 x 1 x 
2 em . Pileus dimid i ate . at fi r st cano us or creamy 
white . velutino us , late r da rkened a nd often covered 
with algae. Po r es re gula r o r irreg ula r , diame ter vari ­
able , 7- 9 per mm . sepiments of po r es th in , pore surface 
c r eam to straw colour ed , marg i n incur ved . tubes cream 
to canous . 0 .1 - 0 . 2 em deep , 1 or 2 l a yers . Context 
thin, 0 . 1 em deep . co ncolor o us with tubes , corky to 
woody . 
Hypnal system dimi tic: generative hyphae thin walled, 
hyaline . clamps at the sep t a , frequently br anched , 2- 3 
,um in diameter : skeletal hyphae nUinerous , hyaline , thick 
walled , unbranched,2- j .urn in diameter . Cyst idia conoid 
or c.vlindric . hyaline , thin walled , 2- 4 x 1>- 20 ,urn , pr o ­
ject ing tn e hymeni um 10 - 1/ )Jm , with a s pherical incrus­
tation a t the top of cystidium, spherical incrustation 
3- 6 p m diameter , smooth , not dissolved in HCI solution 
but easily d i se:..ppeared in KUrl if you knock the cover 
glass sl i gntly . .bas idia minor , clavate , 2- 4 x 3 - 6 ,um . 
Spores minor, ovo i de or oblong- ellipsoid, hyaline , 2 . 5 
->·> x 2- 2 . 5 .um, smooth , th i n wal led . 
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On the ba r k of Ab ies nephrolepsis. 
Di st . Jilin f'rov . , 1-l t. Changbaisha n , Aug . 16 , 1988 , ~eng 
No . 1654(Ho lotype)deposited in Ji.BNNU , Changchun , China . 
Re ma r ks: 'fhe diagnost ic characters of J . c o nchifor mis 
a re the often concha te and imbrica te fru itbodies , the 
cono id o r cylindric thin- walled cyst idia with a sphe­
rical incrustation at the top and the ovo i de o r oblong 
- ellipsoid spores. Most J ung huhnia speci e s a re resupi ­
nate a nd have thick- walled, heavily incrusted skeleto ­
cyst i d i a . Th ey a re obviously different f r om this 
species . In some re spec t s , J . conchifo r mis is simila r 
to the some spec ie s of Antrodiella . Howeve r , the species 
o f Antrodiella ha s no i nc ru s t ed cystid i a in th e hy­
menium . Oxypor us has cyst i dia which can vary from 
st r o ngly encrusted to more smooth ones , but its mono ­
mitic hyphal system i s different fr om t he species of 
J ungh uhnia . 
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ABSTRACT 

Three species of the genus Cheilymenia Baud . emend . J . Mor . belonging 
to the section Paracheilymeniee J . Moravec (1990) a re int roduced , 
based on the examination of type and other relevant mate r ial . 
Besides Cheilxmenie pulcherrime (Cr . et Cr.) Baud . and Cheibmanie 
aurantiacorubra Thind ot Kaushal , a neu species , Cheilymenia 
lundqvistii spec . nov . from Macaronesia is described and illustrated . 
The desc r iption of this neu taxon is based on t he author ' s exami­
nation of a collection , uhich uas published recently under 
" Cheilymenia sp . 2573 11 by Kerf & Zhuang (1991). 
Notes of several other species reported from Macaronesia are also 
given. Cheilymenia theleboloides (Al b.et Schu . ) Baud . var. microspora 
Dennis in Dennis , Reid et Spooner ( 1977) is a nomen dub i um , 
Cheilymenia cornubiensis (Berk .et Br . ) Le Gal is exc l uded f r om the 
genus and the neu combinations , Melas tiza cornubiensis (Berk .et Br . ) 
comb . nov . and Dleilymenia carrpestris (Cr .et Cr .) comb . nov . are 
proposed . £. carrpestris is a membe r of section Villosae J . Mor . 

INTRODUCT ION 

The sect i o n Parache ilyme niae J.Mor . was e r ected f o r two spe­
cies of the genus Cheilymenia Boud . e mend . J.Mo ravec (1990) , 
f. pulcherrima <Cr. et Cr.) Ba ud . a nd f . a ur antiacor ub r a 
Thind et Kaus hal. 
By t he kindness o f Pr of. Dr . Rich a rd P . Korf {Ithaca ) , I h ad 
an o portunity to examine several collections of Cheilvmenia 
previously published by Ko rf & Zhuang 0991) from Maca r o ne ­
sia . One o f these, fr om CUP - MM he r ba rium, previously r e port ­
ed unde r t h e name "Cheilymenia sp. 2573" p r oves to be a new 
species which also belongs to t h e section Paracheilymeniae. 
I t is desc ribed be l ow as a ne w ta xo n,Che ilymen i a lundgvistii 
J .Mor. spec . nov. 

TAXONOMIC RESULTS AND DESCRIPTIONS 

Re e xamination of several species r epo r ted from Macaronesia 
r evealed that t he collection described by Korf & Zhuang<l991) 
as" Cheilymenia sp. 2771 " is f . au r a n tiaco rubra . The same 
species is also CUP - 1'-1~\ 2773 , deposited tempo r a rily with in 
packet f o r CUP-MH 2559. I t is a mixed col l ection de rived 
from UPS 8212 - a fr om which CUP - MM 2559 and CUP-MM 2773 were 
taken . Two oth e r collect i ons r epor ted as members o f Cheily­
~ are he r e e xc l uded from t he genu s . 
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The collection described as " Cheilymenia sp . 2557" COn goat 
dung in moist chamber, Madiera, Ribeira de Taborada, W. of 
casa des Queimadas, alt 950 m, 28.1.1969 leg. Lei£ Tibell -
CUP-Mi·t 2557 ex UPS 3629-a , a mixed collection) has been re­
determined as Mycoarctium ciliatum Jain et Cain. The de­
scripc i on of"Cheilymenia s~ given by Korf & Zhuang 
(1991 p.90) shows typical features of the peculiar mono­
typic genus ~tycoarctium, especially very thin filiform 
paraphyses which are not en l arged above, a nd hairs possessing 
rather thick walls. I have found that the apothecia o f this 
collection were mostly immature. This may explain why the 
collection was considered to be a species of Cheilymenia by 
t he auth ors. However, 1 have found several apothecia pos­
sessing mature ascospores with a typical reticulate orna­
mentation and, as well as numerous straight hairs, hairs 
with hooked tips are also present . Furthermore , the a pothe­
cial anatomy of this collection essentially differs from 
Cheilymenia . All these features well agree with these of 
MYC"oarctium ciliatum as described by Jain & Cain 0973). 
This taxon was also reported by Korf & Zhuang from Tenerife. 
Another taxon reported from Macaronesia is Cheilymenia thele­
boloides (Alb . et SC"hw.) Boud . va r . microspor a Dennis in 
Dennis , Reid et Spooner (1977), also included to t h e disco­
mycete flora of l'lacaronesia by Korf & Zhuang (1991). 
However, the type collection (K) contains apothecia of 
several discomycetes on the substrate (cow dung). It is 
evident that the original diagnosis was based partly on 
apothecia of Cheilymenia granulata (Bull.) J. Mor. , and that 
the thin-walled superficial hairs illustrated by Dennis were 

~~~~~:d g;~~~n:p~;~:~i~ ~~u~~=~;~m:~~fi ~fi!ii~~~h~~~! 1 ~f) t h e 
former. Other discomycetes which 1 have found on the same 
C"O llection are Cheilymenia ins ignis (Cr.et Cr.) Boud., 
Saccobolus sp . , Coprotus sp . and othe rs . Consequently, 
1 have no doubt that f. theleboloides var. micros pora is a 
nomen dubium. 
Th e two t axa of Cheilyrnenia determined from the Macarone­
sian collections and mentioned above are members of the 
section Paracheilyrneniae a nd complete the section , which is 
typified by C. pulcherrima . The descriptions of the three 
species foll ow: 

Cheilvmenia Boud. emend J. Moravec, Mycotaxon 38:4 73, 1990. 
sect . Paracheilvmeniae J. Moravec, Mycotaxon 38 : 4 75, 1990: 

Type species: 
Cheilvmenia pulcherrima (Cr.et Cr.) Boud. 
Ascobolus pulcherrimus Cr ouan et Crouan , Ann, Sci. Nat. 
~IV, !Od96, 1858 . 
Pez.iza pul che rrima (Cr . et Cr.) Cooke, Mycogr . 84 , 1876. 
Humaria pulcherrima (Cr.et Cr.) Spegazzini, Michelia 1:37, 
-----nrnr. 
Lachnea pulcherrirna (Cr.et Cr .) Gillet, Champ. Fr. 76, 1880. 
~inLa pulcherrima (Cr.et Cr.) O. Kuntze, Rev. Gen . Pl. 

2,869 . 1891. 

Las~~~~!~~ 'l~J~hC~~~)uj ~~~; ~~. cf8 ~ 3 ~chroeter. Krypt . - Fl. 



Fig . 1. Cheilymenia pulcherrima: a. Apothecia; 
b . Hairs ; c. Ascospores under oil imme rsion+ CB; 
d . Ascus and paraphyses, e. Texture of excipulum 
seen from outside (lsotype PC). 
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Patella pulcherrima (Cr . et Cr.) Seaver , N. Am. Cup-fungi 
--rOperc.) 172 , 1928. 
Cheil ymen i a pul c he rrima <Cr.et Cr .) Boudier , His t . Class . 

Discern . Euro p. 63. 1907. 
Apo thecia 0.3 -0 .6(-1) mm diam. and 0 . 4 - 1.2 mm high, 
scattered or clustered together, sessile, turbinate, sub­
cylind r ic to barrel - shaped with di scoid and flattened, 
brig h t orange - yellow hymenium; external surface yellowish­
o r ange , densely or sparsely cove red wi t h pal e brown h a irs; 
the marg in s 1 ight.ly raised , smooth , f o rming an inconspicuous 
collar . Hair s 80-220< - 280) x 9-22.5 pm, superficial, usually 
swollen at t he base and a rising fr om ce lls of the ectal 
excipulum (the cells u nd er t he bases o f hairs are usually 
abortive) , straight o r s l igh c ly curved, 1- 3 (-7} s e ptate , 
thin-walled (the walls 0.6-1.5(-1 . 7) ~m t hick), pointed or 
blunt above , yellowish-brown . Ha irs o f t h e l ower surface of 
t he excipulum hypho id a nd intermixe d with hya line septate 
hyphae . Ectal exc ipulum o f textura globulosa a ngul a r is, 
composed o f subglobose to ellipsoid cells, (8-)25-38 ~m 
diam. , becoming smaller and vertically arranged towards the 
ma r g i n of apothecia and elongated t:o clavate at the margin, 
15-28 ~m wide . Medullary excipulum inconspicuously diff eren­
tiated , composed o f small e r, a ngular cells, which are 8-25 
vm diam . a nd on ly occas i ona lly elongated to irregul a r , short , 
4 - 8 vm wide hyphae . Hypothecium not clearly differentiated , 
thin, compo s ed of small , irregularly shaped cells and hyphae. 
Asc i 150-180 (- 210) x 18-21.5 vm. eight-spored, broadly 
cy lind r i c , with ape x obtuse or t runcate , t he base shortly 
attenuated , simple. Ascospores uniseriate, ellipsoid, (17-) 
18-25.5(-27) x (10 -) 12 -14.5(-15) vm with yellow r e fr ac tive 
contents ; perisporium (the ou termost delicate laye r ) easil y 
and soon separated fr om the ascospores in lactic acid 
(often even whilst t he ascospores at:e still in t h e asci), 
smooth, o r with on ly irregu lar secondary wrinkling o r occa ­
sionally covered by ve ry small cyanoph ilic pustules (und e r 
oil immersion + CS and SEN). Paraphyses cyl indric , 4-5 pm 
thick, straight, wi t h apex enlarged to 6-9 ~m. septate , 
with yellow granu lar contents . 
Habitat : o n dung . 
Specimens e xamined ; 
1. france: Finistthe. Environs de Brest, Craie par peupla ­
des sur les hous e s de vach e anciennes . s. date , l eg . Crouan 
(CONC-A 2388, type of As cobolus pulcherrimus - a slide sen t 
from UPS); 2. A 2355- isotype o f the same locality (PC); 
3. finistere, in fimo vacc ine , fevrier l eg . Crouan (CONC 
A 2397, probably the para type - a slide sent fr om UPS). 
4. Ge rmany : NSC HOtte lmoor bei Restock, auf Pfe rdemist, 
17.Vlll , 1984, l eg . J. Duty, dec. D. Benkert (BHU) ; 
5 . I ta ly: Ne ndo la pres de Balzano (Bozen) , AoGt 1889 , leg. 
Bresadola (PC e x h erb . Bresado la, ut Lachnea pulcherrima); 
6 Sweden , Upland , Sondkyrka parish, S. Norby (near Upsala) , 
26 .VIII. 1927 ,leg. J.A. Nann f eldt (409}-1368 Lachnea pul c herrima 
(Fu ngi exs . Suecic i Lundell et Nannfeldt, UPS,PC). 
f. pul c herrima i s t h e type spec i e s o f t h e section Pa r achei­
lymeniae . I t diffe rs from other species of Chei lvmenia in 
having e x t remely small , turbinate to barrel - shaped a pache ­
cia r esembling these of Lasiobolus with a simple anatomy, 
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by the nea rl y smooth ascospore perisporium (only rarely 
covered by fine pustules) and t he straight , superficial hairs, 
which are e l ongate-bulbous or con i cal at t he base . It has 
been rec ent ly studied by 6rummelen (1986). The r e are several 
diffe rences in the description given above . I have found 
that the hai rs are also more than 3 septate , and their walls 
are only up t o 1. 7 !Jm t hick . Al so , I have not found ase pt ace 
hairs in apothecia of t he type and other material. 
Brummelen has given the hai r walls as up to 2.5 !Jffi t hick i n 
this species and also aseptate hairs . These differences 
might be caused by the fact that there are hairs of a 
Lasiobolus sp . admixed in the slides taken from t h e type 
collect i on t hat 1 have also seen . Fur t hermor e , 1 have found 
that the perisporium is easily separable from the ascos po res 
in CB , and usually earl y in deve lopment , just befor e t he 
ascospores are r eleased from the asci . Another di ff e r ence 
is chat 1 have found chat the apothecia do not exceed 1 mm 
diam. only, whil st Brummelen (1986) has given t he size as 
up co 2 mm . I t hink we must be careful here as there are 
several ocher discomyceces on t he subst r ate of the type 
and other collections too . Th e colour of apoth ecia was 
originally given as yellow-orange . However , i n one collec ­
tion r e po rt e d above (Benke r t ), the apothecia are b l ackish­
grey whe n d ried and g r eyish-yellow when revived. Th is unusua l 
colour might be caused by a differen t preservation or drying. 
Brummel e n (1986) suggests placeing £. pulcherrima c l ose to 
Cheilymen ia ins ignis (Cr . et Cr .) Boud . . 1 h a ve exam ined t he 
type ( a slide sent from UPS ex CONC ) of f. insignis , wh ich 
is the type species of t he section lnsigniae J.Moravec 
(1990>. f . ins ignis is dis tinguished by t h e subglobose to 
discoid shape of the a pothecia, and especiall y , by the type 
of hairs , whic h have bulbous o r even t r uncate roots at their 
base, are -cigid , chick-walled , and have nume r ous septa . 
For t hese features, t he section ~ is in fact much 
closer to the section Cheil ymenia , which is represented by 
three species including the type s pecies Cheilymen ia ~­
~ (Fr.) Boud.in the present se nse . A species wi t h a similar 
type of hairs to t ho s e o f f . pulche rrima is Cheilymenia 
raripil a (Ph il! .) Dennis , whic h is the type species of the 
section Ral:ipilosae J . Moravec(l990). Species of t h at 
section differ , however , from species o f section Parachei­
lymeniae es pecia lly in s hape of a pothecia , and by very l arge 
ascospo r es , which bear a densely. irregularly r eticulate peri­
sporium. 

Che~!il:~"~J:428~n¥~8Q~rubra Thind et Kausha l, India n Phyto­

Apothecia 0 . 2 - 0.5 mm diam ., scatter ed or densely c luste r ed 
together, sessile, subglobose to subturbinate to barrel­
sha ped with fl attened , smooch, o r a nge to orange-red hyme­
nium , external surface o r ange-red , usually pink at the base , 
covered with pale brown ha ir s ; margin entire, slightly 
raised , fringed with hairs . Hai r s 95 - 210(-250) x 6-16( -2 0) 
pm , superficial , pale brown, 1-3 septate, with walls 0 . 4 - 1.5 
pm thick , straight , apices acute , subacute to obtuse , 
swollen at the base, the base usually bulbous o r conical , 
a rising from cells of the ectal excipulum , t he cells under 
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the base of hairs often abortive; hairs of the lower sur­
face of apothecia hyphoid, septate. Hyaline hyphae also 
present near the base o f apothec ia. Ecta l excipulum of 
textura globulosa-angularis, composed of subglobose to 
ellipsoid to angular cells , 15-45 JJm diam ., becoming 
smaller and vertically arranged towards the margin of apo ­
thecia , the upper margina l cells clavate. 
Hedullary exc ipulum inconspicuously or nearly not differen­
tiated from the ectal l a ye r, composed of most ly angular 
cells, which are 15-25( - 35) pm diam . • with occas i onally 
elongated cells or short hyphae, which are S-8 ).lm thick. 
Asci 200 - 240( - 250) x 03-}15 - 18 pm, cy lindric , with apex 
obtuse or truncate , the base shortly attenuate , eight-spored. 
Ascospo r es uniseriat e , broadly ellipsoid, 05-)lb . J-19 
( - 21.3) x (9-)10-12(-13) j.lm, the mature ascos pores with 
yellow refractive contents when stained with CB, with a 
loosening, smooth or only occas i onally wrinkl ed per isporium. 
Paraphyses filiform , 3 - 4 JJm thick , straight, septate, simple 
or rarely branched below , with apices enlarged to 4 . 5-b(-8) 
IJffi, containing orange granular contents . 
Habitat: On cow dung . 
Specimens examined: 
!. India: Savanapur, Chand i garh, on a dung he a p , f eb .l0,19 74 
leg. S . C.Kaushal. (lsotype BRA,J . Mor. ex PAN 2584 ho l otype); 
2.fin land: Tavastia australis, Tamela , Mustiala, in fimo 
vaccine 7 .X. 1889 leg, P.A. Karsten (H 2977 and H 2978)- two 
packets containing basically the type collection of Ascopha­
nus flavus Karst. • Cheilymenia karstenii J.Moravec 0990)­
besides numerous apothecia of C. karstenii, apothecia o f C. 
auranciacorubra are associated With apothecia of o ther co-= 
prophdous discomycetes e.g . Lasiobolus sp . , Ascophanus 
brunnescens P.A.Karst . a nd As c obo lus sp. on the same sub­
strate of the Karsten's collection ; 
3. Macaronesia : Canary Islands , Tenerife, 11 km NE of La 
Laguna in the Anaga Mts. , Paso, a1 t. c . 900 m. , on cow dung, 
associated with Lasiobolus sp . , f. lundgvistii and oth e r 
discomycetes, 23.1. 1973 leg . N. Lundqvist (UPS 8212-c, 
cemporarily in CUP-HM 2771- a mixed collection within t h e 
packet for CUP-NM 2573 from which CUP-MM 2573, 2771 a nd 
2772 were taken). Also another collection fr om the same 
locality, CUP-NM 2773 ex UPS 8212-a deposited temporarily 
within the packet for CUP-MM 2559 until it is sent back to 
UPS, contains apothecia of C. aurantiacorubra mixed wich 
apothecia of other discomycetes . (The former Macaronesian 
collection <CUP-MM 2771) was published under "Cheilymenia 
sp . 277l" by Korf & Zhuang 0991) ) . 

~im!u~~~tci~~~r~v~a b!s c~~~~~~;:~ l~s v:r~a~ i~~~- t~ t fd ilf!~~er-
especially in ascospore size. The ascospores of f . aurantia­
corubra do not exceed 22 x 13 lJm, whilst these of f. pulcher­
rima may reach up to 2 7 x 15 JJm. The other characters a re 
very similar except the shape of apothecia which seem to be 
more turbinate in ~- pulcherrima. Moreove r , the colour of 
the apochecia of f. aurantiacorubra was des c ribed as orange ­
red (Thind & Kaushal 1980). For the time being , I keep these 
two taxa as independent species . Afte r examinat.ion of t he 
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Fig .3. Cheilymenia lundcvistii : a. Apothecia , b. Hairs ; c. Ascaspores ; d. Ascus and paraphyses ; 
~ e. Section of the marginal part of an apothecium (Holotype UPS 8212- c , temporarily in CUP- I'"J'J) . 
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type a nd ot:her collections, 1 have found only slight differ­
ences from the original diagnos is. ln particula r , the anat­
omy of apothecia is much more simple in the description 
given by Th ind et Kaushall (1980) . 

Cheilvme nia lundgvistii J . Moravec spec . nov . 
(• "Cheilymenia sp . 2573 " in Kerf & Zhuang , Mycotaxon 40:90, 
1991. 

Apothecia gregaria , minuta, 0.3- 0 . 6 mm diam ., subglobosa dein breviter 
crasse doliiformia , crasse cupula• ia , tota pallido griseo- luteola , extus 
pilis brevibus brunneolis obsita; thecio appl anate usque subpulvinato . 
Pili s uperf i ciales , 60- 245 x 7- 22 1-1m, recti, basi simplices , bulbosi , 
e cellulis ecresccntibus, sursum subacuti vel acuti , septati , tenui ter 
tunicati , membranis 0 . 3- 1 . 3 1Jf11 crassis , irregulariter undul atis . 
Excipu l um externum textura globuloso- angulari , excipulum infe r iore e 
texture angulari hyphis brev ibus parvis mixtum . Asci 150- 200 x 11 - 15 )Jill 

cylindracei , apice obtusi , octospori. Paraphyses filiformes, 3- 4 . 5 !Jm 
crassae , apice dilatatae (5- 7 !Jm) , subluteolae. Ascosporae monostichae , 
ellipsoideae , (11 - ) 12- 15 x 7.5- 9 !Jm , eguttulatae , perisporio laevi , 
sublaevi , sed etiam minute verruculoso. 
Habitat : ad excrements vaccina . 
Holotype: Macaronesia , Tenerife , prope La Laguna, Anaga Mts . Paso , alt . 
ca 900 m, 23 . 1.1 973 leg . N. Lundqvist . Typus UPS 8212- c et in CUP- 1"11 
2S73. 
Apothecia 0. 3-0.6 mm diam ., gregarious. first. subglobose, 
becoming br oad ly and r ather low barrel - s h a ped to thic kly 
cupulifo r m with flattened to nearly pulvinate h yme n ium , 
pal e g re y -yel l owi sh , external surface cove r ed with brownish 
hairs. Hairs 60- 245 x 7 - 22 J.J m. straight bu t wi t h conspicu­
ously irregularly wavy walls, which are 0.3-1.3 pm t h ick , 
1-4 septate, pale brown , with apices acute or subacute , 
superf icial , aris ing from t he ce l ls of the ectal excipulum , 
the base of the hairs u suall y abor r.ive . ll ypho i d hairs and 
septate hyphae are also present o n t he lower surface o f the 
excipulum. Excipulum only i ncon spicuously differentiated . 
The ectal layet' of textura globu l osa - angularis, composed of 
subglobose to ellipsoid, mostly angular ce ll s , which are 
16-40 J.Jm diam., e l o ngated and c l a vate , vertically arranged 
toward s the margin of the apoth ecia . Medul l ary layer o f tex­
tura angu lar is composed of golden yellow , angular cells 
which are 8-12 vm d i am ., occasionally intermixed with elon­
gated c ells o r s ho rt hyphae, g r adding to a thin h ypothe cium , 
which is composed of swollen, irregular, small cel l s a nd 
hyphae. Asci 150- 200 x 11 -1 5 vm , cy l ind r ic , with apex obruse , 
and with a simple , sho r tly attenuated base. 
Ascospore s uni~eriate, ellipsoid , (11-)12-13.6(-15) x 7 . 5-9 
~m . eguttulate , with yellow refracrive contents when t he 
mature ascospores are stained with CS; perisporium l oosen ing , 
smooth , secondary wrinkled, but ra r ely a lso covered by very 
small cyanoph ilic pustules (under oil immersion + CS) . 
Paraphyses filiform, 3 - 4 . 5 J.Jm t hick , septate , straight ,with 
apex e nl arged to 4.5-6.5(-7) J.Jm , wi t h yellowish contents . 
Habitat: On cow dung . 
Holotype : Maca r onesia , Canary I slands , Tenerife , 11 km NE of 
La Laguna in t he Anaga Mts ., Paso, Al t. c . 900 m. , shrubby 
steep slope f acing the east , 23 .1. 1973 leg. Nils Lundqvist. 
The ho l or.ype in UPS 8212-c , temporarily in CUP-MM 2573. 
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The apothecia of C . lundgvistii are associated with apothecia 
of C. aurantiacorubra and other discomycetes. therefore CUP­
MM 2573,2771 and 2772 were taken from this mixed collection . 
Isotype: a slide with mounted sections of apothecia taken 
from the holotype (t emporarily in CUP - MM 2573 and J.Mor. 
until i t is sent back to UPS). 

All features of this new species agree well with those o f 
the two species of the section Paracheilymeniae especially 
the type and shape of hairs , excipulum and ascospores. 
C. lundgvistii is distinguished from f . pulche r rima and f . 
aurantiacorubra sufficiently by its much smaller ascospores. 
Moreover , the shape and pale colour of its extremely small 
apothecia , and also the conspicuously irregularly wavy walls 
o f hairs distinguish t his taxon . 

AN ADDITIONAL NOTE: .£. CORNUBIENSIS EXCLUDED fROM CHEILYMENIA 

ln addition to the above introduction of the section Para­
c heilymen i ae a nd notes on taxonomy, 1 wish to add o ne --riTi=" 
portan t result of the taxonomic revision of the genus 
Cheilymenia. The following new combinations are proposed 
here: 

Me l astiza cornu biens is ( Berk. et Br.) J. Moravec comb. nov. 
Basionym: Peziza cornubiensis Berkeley et Broome, Ann. Mag. 
Nat. His t . ser . 2 , 13:463, (n.767), 1854. 
Syn.: Cheil ymenia cornubiensis (Serk.et Br.) LeGal, Rev. 
Mycol.l8 <2>,8 2 , 1953. 
Examination of the type material (K,NY) revealed t hat this 
taxon is a typical member of t h e genus Melastiza Baud. It 
differs on ly slightly from Nelastiza chateri (t,' . G .Smith) 
Baud . in having slightly paler, brownish apothecia l hairs 
and orange hymenium. Nevertheless, t h e hairs are septate 1 

brownish, obtuse above, and the ascospores are of the same 
size and r et icula te ornamentation as these of !:!· chateri. 

It is difficult to understand why Peziza cornubiensis Berk. 
et Br. was transferred to Neottiella-oy-Gooke 0876) 1 and co 
Cheil ymenia by LeGal (1953). Massee (189 5) in a redescrip­
tion of Neottiella co rnubiensis (Be rk.et Sr.) Cooke has 
given the colour of hymenium as " orange" and external sur­
face "pal e yellow dotted towards the margin with short 
blunt , thin walled septate hairs, slightly coloured" and 
the ascospores " becoming sparse ly ornamented with minute 
, ... arts at maturity ". Such hairs and their distribution repre­
sent o ne of t h e typical features of Melastiza, and i t is 
evident that it was known to authors ~t that asco ­
spor es were considered warted was the r esul t of the use of 
insufficient optics and staining me t h od s. 1 have found no 
essen tial differences between M. cornu bie ns is and M. c hate ri. 
If M. cornubiensis should be identical with t-1. chate~ 
merely a form of it. t h e epithet "cornubiensis" has prior­
ity as it represents the oldest name for this taxon. The 
reason f o r the type e xaminat i on was t hat this taxon was 
trans f erred co Cheil ym e nia by Le Gal ( 1953) and that such a 
concept has been genera lly adopted . Le Cal (1 953 ) identified 
f. cornubiens:!..s ,,.tith Peziza campest r is Crouan et Crouan, Fl. 
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du Finist . ,p.53, 1867 , on the basis of her examination of 
the type of the latter, and, consequently , she transferred 
P. cornu bie n sis to Cheil ymen i a. However, it was an evident 
irror as t h e type of P. campestris , according to Le Gal's 
detailed d escription and illustration, is quite a different 
fungus. It r e presents a species of Cheilymenia belonging to 
t he section Villosae J. Mor. ser . Obtus ipilosae J. Mo r avec 
(1990). I t hast'he'Same type and s hape o f a poth ecia and 
fibrillose, frequently septate o r articulate hairs which 
are blunt above , as are t hose of Cheilymenia magnifica 
(W-y . Zhuang et Kerf) J. Moravec ( 1990). Furthermore, t h e a sec ­
spores, bearing a separable per i sporium covered by irregular 
fin e warts are very similar. However, the ascospore size is 
quite differe nt. \.Jhilst t he ascospores of .f.. magnifica 
measure 12.2-16.8 x 7 .5-9( - 10) pm , t hese of f. . campestris are 
much larger, 17 - 23 . 5 x 11-13 pm . It is not identical with any 
other species of Cheilymenia and 1 propose a new combination 
here: 
Cheilymenia campestris (Crouan et Crouan ) J .Moravec comb. nov . 
Basionym: Peziza campestris Crouan et Crouan, Fl. finist . p . 
53 , 1867. 
Peziza fibrillosa Cur r ey was also transferred to Cheilymenia 
~Gal 0953a) . De nnis (1978) compared Cheilymen ia cornu­
biensis to Cheilymenia fibrillosa (Currey) Le Gal . 1 have 
examined t he type (K) of P . fibrillosa and other collections 
of this taxon . I t: is distinct from M. cornubiensis . 
P. fibrillosa has smooth ascospores, and is a member of t: he 
ienus Tricharina Boud. as recently recombined co this genus 
by Yang et Kerf 0985 ). Conscquent:ly, both Tricharina fibril­
loss (Currey) Yang et Kerf and also t-1elastiza cornubiensis 
(Berk. et Br . ) J . Nor . a r e here excluded f r om the genus 
Cheihmenia. 
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Figs.4 - 7 . SEM photomicrographs of ascospores: 
1-6. Cheilymenia pulcherrima (from Nannfeldt 
409, PC); 
7 . Cheilymenia au r antiacorubra (lso type BRA). 
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Figs . 8 - 9. SEM photomicrographs of asco ­
spores (parts) of Cheilymenia pulcherrima 
(from Nannfeldt 409 PC). 
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ABSTRACT: A list is presented of 118 macrofungi collected from the 
vicinity of Nabogame, Chihuahua, Mexico. Of these, 27 are reported from 
Mexico for the first time: Agaricus solidipes, Boletus af{tnis, B. bicolor, B. 
smithii, Cantharellus minor, Collybia cylindrospora, C. subnuda, 
Crepidotus malachius var. malachius, Disciceda pedicel/ala, Fomitopsis 
palustris, Gloeophyllum protractum, Heliocybe sulcata, Lactarius 
lignyotus, L . peckii, L. resimus, Lepiota brunnea , Marasmius 
splachnoides, Meruliopsis ambiguus, Oligoporus balsameus, Panaeolus 
papilionaceus, Ramaria candida, R. rasilispora, Russula rubescens, 
Seismosarca hydrophora, Steccherinum laeticolor, Suillus pinorigidus, 
and Tricholoma albobrunneum. Sixty others are recorded as new to the 
state of Chihuahua. 

RESUMEN: Sc presenta una lista de 118 macromicctos procedentcs de 
Nabogame, Chihuahua, Mexico. De ~stos, 27 se citan por primcra vez la 
micobiota mcxicana: Agaricus solidipes, Boletus a{{i.nis, B. bicolor, B. 
smithii, Cantharellus minor, Collybia cylindrospora, C. subnuda, 
Crepidotus malachius var. malachius, Disciceda pedicellata, Fomitopsis 
palustris, Gloeophyllum protractum, Heliocybe sulcata, Lactarius 
lignyotus, L. peckii, L. resimus, Lepiota brunnea, Marasmius 
splachnoides, Meruliopsis ambiguus, Oligoporus balsameus, Panaeolus 
papilionaceus, Ramaria candida, R. ra silispora, Russula rubescens, 
Seismosarca hydrophora, Steccherinum laeticolor, Suillus pinorigidus, y 
Tricholoma albobrunneum .. Sesenta otros son nuevas registros del Estado 
de Chihuahua. 
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Floristic work on the fungi of the state of Chihuahua, Mexico, has 
been scanty. P~rez-Silva & Aguirre-Acosta (1986) list only 182 species 
collected from 13 sites in the state. Much of this work has been in the 
lowland desert portions of the state, although some work has been done in 
the montane regions of the Sierra Madre Occidental, which forms the 
border with Sonora. The mycoflora of the Sierra Madre shows strong 
affinities with that of the montane regions of the western United States 
(Guzman 1973). 

The site of our study was the vi1lage of Nabogame, Municipio 
Tem6sachi, Chihuahua. The town is located at 28°30 ' N, 108°30' W, at an 
elevat.ion of 1800 m, 10 km east of the Sonoran state line (figure 1). The 
inhabitants are members of the Mountain Pima group of Native 
Americans (Laferril!re & Van Asdall 1991). The town should not be 
confused with the larger Tepehuan community of the same name in 
southern Chihuahua. 

The predominant natural vegetation of Nabogame is pine-oak forest, 
although human utilization has modified the natural cover (Laferril!:re 
1991a). The agricultural portions of the community are surrounded by 
fields left fallow for various lengths of time. On steeper and rockier slopes 
the forest has been left largely intact al though in tense cattle grazing has 
reduced herbaceous vegetation. In moister areas along streambanks are 
located stands of sabine (Arizona cypress, Cupressus arizonica E. 
Greene), ahasiqui (a wild cherry, Prunus gentryi Standi.), and haya 
(bigtooth maple, Acer grandiden tatum Nutt.). Madroi'io (madroi'io, 
Arbutus xalapensis H.B.K. a nd A. arizonica (A. Gray) Sarg.), fresno 
(ash, Fraxinus papillosa Lingelshcim and F. pennsyluanica Marsh. ssp. 
uelutina (Torr.) Mil1er.), tascate (all igator juniper, Jun iperus deppeana 
Steud. var. robusta Mart.), and manzanilla (manzanita, Arctostaphylos 
pungens H.B.K.) are also present (Laferril!re et al. 1991a ,b). A list of 612 
species of vascular plants co llected in the area is given by Laferri ~re 
(199Ja, 1992b). 

Rainfall in the area is bimodal, with spring and fall dry seasons 
separating the thunder shower season of July and August from the snow 
and light rain characteristic of the winter months. Beginning in August 
1987, the region experienced a severe drought (Laferril!re 1992a) which 
reduced the number of fle shy fungi fruiting. 

Between October, 1986, and November 1988, the first author collected 
over 200 fungal specimens from the vicinity of Nabogame. Logistical 
constraints necessitated sun-drying of specimens for shipment to Tucson. 
The poor condition of some of the specimens prevented positive 
identification. Specimens of Agaricus, Agrocybe, Amanita, Caluatia, 
Clitocybe, Collybia, Coprinus, Cortinarius, flygrophoru s, lnocybe, 
Lactarius, Lycoperdon, Russula, Sparassis, and Stropharia were 
collected which could not be identified to species. Other specimens could 
not be identified to genus. 

The specimens we were able to identify are listed below. For each 
species the substrate, month of collection, and the first author's collection 
numbers are given. Collection numbers lower than 1275 represent 
collections from 1987, while higher numbers were from 1988. Vouchers 
are on deposit at ARIZ. Duplicates of some of the species were sent to BPI, 
MEXU, and XAL. 
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Of the 118 species on the list, 28 are here reported from Mexico for 
the first time. Sixty others are reported for the first time from Chihuahua, 
although they have been recorded from other parts of Mexico (Acosta & 
Guzman 1984; Anell & Guzman 1987, 1988; Bandala·Muiioz et at. 1983, 
1988; Bautista et al. 1986; Chac6n & Guzman 1983; Dubovoy et al . 1966; 
Estrada-Torres & Aroche 1987; Garcfa-Romero et al. 1970; Guzm.!in & 
Herrera 1971 , 1973; Herrera & Guzman 1966, 1972; Mendiola & Guzman 
1973; Pt1rez-Silva & Aguirre-Acosta 1985; Salcedo & Herrera 1966; 
Villarreal & Guzmtin 1986). Two other collections have already been 
described as new species, i.e. Polyporus tenuiparies a nd Albatrellus 
mexicanus (Laferriere & Gilbertson 1990 a,b). Taken together , the 
Nabogame study represents a 48% increase in the number of macrofungi 
known from the state. An ffi indicates a species reported from Mexico for 

the first time, while a <C represents a new report from Chihuahua. 

ASCOMYCETES 

HELVELLACEAE 

HELVELLA LACUNOSA Afz.:Fr. Terrestria l under Arizona cypress. 
August. # 1891. !C 

HYPOMYCETACEAE 

HYPOMYCES LACTIFLUORUM (Schw.:Fr.) Tul. On terrestrial Lactarius sp. 
in dry oak woodland. August. #770. !C 

MORCHELLACEAE 

MORCHELLA CRASSIPES Pers :Fr . Terrestrial near creekba nk under 
Arizona cypress. May. 1#4 75. <C 

PEZIZACEAE 

ALEURIA AURANTIA (Pers.:Fr. ) Fuckel. Spores 7.5 x 14 Jlm , ornamented. 
Terrestrial under oak and madroi'io. August. 1#1851. CC 

This is the southern , small spored variety mentioned by Arora 
(1986). 

XYLARIACEAE 

XYLARIA POLYMORPHA (Pers.:Fr .) Grev. On oak. May and August. 1#447, 
1720. !C 

B ASIDIOMYCETES 

AGARICACEAE 
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AGARICUS ARVENSIS Schaeff.:Fr. Terrestria l near creekbank under 
Arizona cypress and flex tolucana Hemsl. August. I# 961. <C 

AGARICUS SILVATICUS Schaeff. Terrestrial u nder oak and Arizona 
cypress. August. #737, 745, 746, 773. <C 

AGARICUS SILVICOLA (Vitt.) Sacc. Terrestrial on bank of dry creekbed 
under oak and ash. July and August.# 616, 1719, 1735. <C 

AGARICUS SOLJOIPES Pk. Terrestrial in cowpasture. May and June. #438, 
1453. ro 

ALBATRELLACEAE 

ALBATRELLUS MEXICANUS Lafer. & Gilbn. Terrestrial under Arizona 
cypress. August. #1889. Type collection (Laferri~re & Gilbertson 1990a). 

AMANITACEAE 

AMANITA af{. CAESAREA (Scop. per Fr.) Grev. Cap 10·18 em across, plano· 
convex to plane, slightly umbonate, glabrous, dry to subviscid when moist, 
white, sometimes with very faint. tannish tint, especially toward center; 
margin striate. Gills crowded, pale yellow. Annulus superior, 
membranous, pendulant, pale yellow. Stipe white, 12·18 em tall, hollow, 
tapering toward apex. Volva 3·5 em deep, membranous, white. Spores 
ellipsoid to subglobose, (4.5·] 6.0·8.5 (10.5] ~m long, (3.5·] 4.0·5.5 ~m wide, 
thin·walled, hyaline, nonamyloid; print white. Terrestrial in fields and 
open oak·pine woodlands. August. #927. <C 

Called "bongo de comer", i.e. "eating fungus", by the Mountain 
Pima people, this mushroom is one of the few species of fungi the 
inhabitants of Nabogame consume (Laferri~re 1991b). Cited as A. tuza 
Guzmli.n in Laferri~re (1991a,b). This may be a new species but additional 
collections would be necessary to determine its relationships. 

AMANITA CHLORINOSMA (Austin) Lloyd. Terrestrial in fie lds and oak 
woodlands. July and August. #1007, 1571, 1841. <C 

AMANITA CITRINA Schacff. Terrestrial in oak woodland. July and August. 
#702, 1585. <C 

AMANITA FLAVORUBESCENS Atk. Terrestrial under oak and Arizona 
cypress. August. #821. CC 

AMANITA FROSTIANA Pk. Terrestrial in pine-oak forest. August. #896. <C 

AMANITA PANTHERINA (OC.:Fr.) Seer. Terrestrial under Quercus 
hypoleuca and Arbutus xalapensis. August. #820. <C 
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AMANITA PELIOMA Bas. Terrestrial in pine-oak forest . August. #895. <C 

AMAN ITA VAGINATA (Bull:Fr .) Vitt. Terrestrial under Quercus 
chihuahuensis and Q. durifolia. August. #985, 1830. 

AMANITA VIROSA (Fr.) Bertillon in DeChambre. Terrestrial in pine-oa k 
forest. August. #767. 

ASTRAEACEAE 

ASTRAEUS HYGROMETRICUS (Pers.) Morg. Terrestrial under Arizona 
cypress. July. #1566. 

AURICULARIACEAE 

AURICULARIA AURICULA (L.:Fr.} Underwood. On oak. July and August. # 

945,1590, 1729, 1730. cc 
BOLBITlACEAE 

AGROCYBE PRAECOX {Pers.:Fr.) Fay vel a{f Terrestrial in mixed oak-pine­
cypress forest. August. 1#1858. 

The specimen matches the description given by Arora (1986) except 
that the species typically occurs in the spring. 

BOLETACEAE 

BOLETUS AFFINIS Pk. Terrestrial in oak forest under Quercus uiminea. 
August. #819. ffi 

BOLETUS BARROWSII A.H. Smith. Terrestrial in pine-oak forest . August. 
#1755. cc 
BOLETUS BICOLOR Pk. Terrestrial in pine-oak fores t.. July. #544. }~ 

BOLETUS EOULIS Bull.:Fr. Terrestrial in oak woodlands. August. #691, 
751,818, 894, 1806. 

BOLETUS FROSTII Russell apud Frost.. Terrestrial in pine-oak forest.. 
August. #764. 

BOLETUS SMITHII Thiers. Terrestrial in oak forest. . August. #792. fti 

CHALCIPORUS PIPERATUS (Butl.:Fr.) Bat. Terrestrial under Quercus 
chihuahuensis. August.. ## 928. CC 

Reported from Mexico as Boletus piperatus Bull.:Fr. (Estrada­
Torres & Aroche 1987) or Suillus piperatus (Duli.:Fr.) Kuntze (Herrera & 
Guzm~n 1972). 
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LECCINUM SCABRUM (Bull :Fr .) S.F. Gray vel . af{. Terrestrial in pine-oak 
forest. August. #763. <C 

The specimen does not match Miller's (1978) description of L. 
scabrum in that the cap is slightly viscid rather than glabrous. 

STROBILOMYCES FLOCCOPUS (Vahl.:Fr.) Kars t . Terres trial in open oak 
woodland. July. #1557. 

SU ILLUS PI NO RIGIOUS Snell & Dick. Terrestrial in oak forest.. July. #615. 
:00 

TYLOPILUS PLUMBEOVIOLACEUS (SneU & Dick) Singer. Terrestrial under 
Arizona cypress. August . # 1803. <C 

XEROCOMUS CHRYSENTERON (Bull .) Qu61. Terrestrial in pine-oak forest. 
August. #766, 1117. 

CANTI-IARELLACEAE 

CANTI-IARELLUS MI NOR Pk. Terrestrial in pine-oak forest . August. #1728, 
1849. l'fi 

CLA VARIACEAE 

CLAVICORONA PYX IDATA (Fr .) Ooty. Terres trial in oak and pine-oak 
fo rests. AugusL #889, 987,988, 1867, 1892. <C 

RAMARIA ARAIOSPORA Marr & Stuntz. var . RUBELLA Marr. & Stuntz. 
Terrestrial in oak forest. August. #846. <C 

RAMARIA CANDIDA Corner. Terrestrial under Arizona cypress. August . 
#1893. }'11 

The species is previously reported from J apan and Georgia (Corner 
1970). We agree with Comer (1970) that this may be an albino fonn of some 
other species, possibly R. rasilispora. 

RAMARIA RASILISPORA Marr & Stuntz. Terrestri a l under oak and/or pine. 
August. #989, 1787. ffi 

COPRI NACEAE 

ANELLARIA SEMI OVATA (Sow.:Fr.) Pears. & Denni s. On cow dung. 

AugusL #960, 1764 . <C 
Reported from Zacatecas as Panaeolus semiovatus (Sow .:Fr .) 

Lundell & Nannf. (Acosta & Guzman 1984). 
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COPRINUS COMATUS (MUll :Fr .) S.F. Gray. Terrestrial in pine-oak forest. 
August. #847. 

COPRINUS MICACEUS (Bull .:Fr .) Fr. On oak bark. August. #771. CIJ 

PANAEOLUS FIMICOLA (Fr.) Gill. On cow dung. July. #582. CC 

PANAEOLUS PAPILIONACEUS (Bull.:Fr.) Qu~l. On cow dung. August . #649. 
M 

CORTICIACEAE 

MERULIUS INCARNATUS Schw. On oak. August. #842, 1721. 

MERULIPOSIS AM BIGUUS (Berk .} Ginns. On li ving Arizon a cypress. 
August. #1888. :00 

PHLEBIA INCARNATA (Schw.) Nakasone & Burdsall. O n oak . Augus t.. #842 , 
1721. cc 

Reported from Zacatecas as Meruliu s incarnalus Schw. (Acosta & 
Guzm4n 1984). 

CORTINARIACEAE 

CREPIOOTUS MALACHIUS (Berk. & Curt.) Sacc. var . MALAC II IUS. On oak. 

August. # 1840. W 
First report of this variety from Mexico, a lthough va r . trichi{erus 

Hesler & A.H . Smith has been reported from Veracruz (Hesler & Smith 
1965). 

ROZITES CAPERATUS (Pers.:Fr.) Karst. Terrestria l in pine·oak forest . 
August. #891. CC 

The spores a re 8·12 x 5·7 IJ.m, which is sligh tly smaller than those 
reported by Moser (1983), i .e. 11·14 x 7·9 J.lm. 

DACRYMYCETACEAE 

DACRYMYCES C HRYSOSPERMUS Berk. & Curt. On pine and Arizona 
cypress. August. #747, 887. CC 

Reported from Mexico as D. palmalus (Schw.) Brcs. (Garcia· 
Romero et al. 1970; Mendiola & Guzm~n 1973). 

DACRYOP INAX SPATHULARIA (Schw.:Fr .) Mart.in . On oak or pine. August 
and September. #906, 1766. CC 

DEMATIACEAE 
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BIPOl.ARIS RAVENELII (Curt.) Shoemaker. Common on Sporobolu s indicus 
(L.) R. Br. , especiaJ ly a1ong frequently used pathways. September. #1127. 

GANODERMATACEAE 

GANOOERMA LUCIDUM (W. Curt.:Fr.) Karst. On oak. August. #694 , 925, 
932, 1774, 2274. cc 

G EASTRACEAE 

GEASTRUM SACCATUM Fr. vel a{f. Terrestrial under oak and madrofto, 
August. # 1734. CC 

GEASTRUM TRIPLEX Junghuhn. Terrestrial under maple and Arizona 
cypress. August. # 1706, 1707. <C 

HYONACEAE 

DENTINUM REPANDUM (L.:Fr .) S.F. Gray. Terrestrial under oak. August. 
#1724. 

Reported from Chihuahua as Hydnum repandum L.:Fr. (P~rez­
Silva & Aguirre-Acosta 1986). 

LEPIOTACEAE 

CHLOROPHYLLUM MOLYBDITES (Meyer:Fr.) Mass. Terrestrial on sandy 

riverbank. August. 1#1708. <C 

LEPIOTA BRUNNEA Farlow & Burt. Terrestrial in pine-oak forest. August. 
#886. ro 
MACROLEPIOTA PROCERA (Scop.:Fr.) Sing. Terrestrial under Quercus 
chihuahuensis. Ju]y and August. #799, 1484, 1502. 

LYCOPEROACEAE 

CALVATIA CYATHIFORM IS (Bose.) Morgan. Terrestrial in grassy fi elds. 
July. #581, 1485. 

OISCISEDA PEDICELLATA (Morg.} Hotlos. Terrestrial in grassy fields . 
August. #739. ffi 

LYCOPERDON MARGINATUM Vit.t. Terrestrial in oak and pine·oak forests. 
August. #714, 1634. CC 

Reported from Mexico as L. candidum Pers. (Guzmd..n & Herrera 
1973). 
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LYCOPERDON OBLONGISPORUM (Pers.) Schwn. Terrestrial in grassy fields. 
July. #2318. cc 
LYCOPERDON PUSILLUM (Batsch :Pers.) Schum. Terrestrial in grassy 
fields. July. #624. CC 

Reported from Mexico as Bovista pusilla (Batsch.:Pcrs.) Pers. 
(GuzmM & Herrera 1973). 

LYCOPERDON PYRIFORME Schaeff.:Pera. On oak. August. #899, 1008, 1850. 
cc 
MYCENASTRUM CORIUM Desv. Terrestrial on sunlit creekbank. May. #441. 
IC 

NIOULARIACEAE 

CRUCIBULUM LAEVE (Huds. trans Relhan.) Kambly. On oak. August. #692, 
760. 

Reported from Chihuahua as C. uulgare Tul. (P~rez-Silva & 
Aguirrc-Acosta 1986). 

CYATHUS STERCOREUS (Schw.) de Toni in Sacc. On dung. August. #628. 

POLYPORACEAE 

ABORTIPORUS BIENNIS (Bull .:Fr.) Sing. Terrestrial in oak woodland . 
August. #701 , 931. CC 

FOMJ'I'OPSJS PALUSTRIS (Berk. & Curt.) Gilbn . & Ryv. On Pinus arizonica. 
August. #1633. 1'tl 

GLOEOPHYLLUM PROTRACTUM (Fr.) lmazek:i . On pine. October. #12222. }'f( 

GLOEOPHYLLUM SEPIARIUM (Wulf.:Fr .) Karst. On pine and Arizona 
cypress. August and October. #11763, 2221. 

Reported from Chihuahua as Lenzites sepiaria (Wulf.: Fr.) Fr. 
(P~rez-Silva & Aguirre-Acosta 1986). 

LENZITES BETULINA (L. :Fr.) Fr. On oak. August. #962, 1722. cr:J 

OLIGOPORUS BALSAMEUS (Pk.) Gilbo. & Ryv. On living Arizona cypress. 
August. #1887. l'ti 

PHAEOLUS SCI-IWElNITZII (Fr.:Fr.) Pat. On dead oak wood, or terrestria l in 
oak forest, probably from buried wood. August. 11888, 1632. <C 

Reported from Mexico as Romellia sistolremoides (Alb. & Schw.) 
Murr. (Guzmlin & Herrera 1971). 
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PHELLINUS GILVUS (Schw.:Fr.) Pat. On oak. August and October. #713, 
719,2142. 

Reported from Chihuahua as Polyporus giluus (Schw.) Fr . (Pi!rez· 
Si lva & Aguirre-Acosta 1986). 

POLYPORUS ARCULARIUS (Batsch:Fr .) Fr. On oak. May, July and August. 
#492, 598, 1759. 

POLYPORUS TENUIPARIES Lafer. & Gilbn. On Quercus chihuahuensis. 
J uly. #602. Type collection (Laferri~re & GHbertson 1990b). 

PYCNOPORUS CINNABARINUS (Jacq.:Fr.) Karst. On oak. May, August, and 
October. #433, 829, 2058. CC 

SPONGIPELLUS PACHYODON (Pcrs.) Kotl. & Pouz. On oak. August . #1753. 
cc 
SPONGIPELLUS UN ICO LOR (Sch w.) Murr. On li v ing Quercus 
chihuahuensis. August. #1868, 1901. <C 

Reported from Nuevo Lc6n as Polyporus obtusus Berk. (Guzm6n & 
Herrera 1971). 

TRAMETES CERVINA (Schw.} Bres. On oak. August, November. #18 13, 
2256. 

TRAMETES VERSICOLOR (L.:Fr.) p; J~t . On oak. August. #1723, 2149. CC 
Reported from Mexico as Polyporus versicolor L. :Fr. (P(!rez-Si lva & 

Aguirre-Acosta 1985) or Coriolus versicolor (L.: Fr.) Qu~l. (Guzman & 
Herrera 1971). 

T RICHAPTUM ABIETINUM (Dick s.:Fr.) Ryv. On Pinus arizonica. August. 

#1816. cc 
Reported from Mexico as Coriolus abietinus (Dicks.:Fr.) Qu61. 

(Cuzmtin & Herrera 1971). 

RUSSULACEAE 

LACTARIUS HYGROP HOROIO ES Berk. & Curt. va r . HYGROP HOROIDES. 
Terrestrial under oak. August. 111805. <C 

LACTARIUS INDIGO (Schw.) Fr. Terrestrial under oak, Arizona cypress, 
and ahuasiqui. August. #823, 1733. 

LACTARIUS LJGNYOTUS Fr. Terrestrial under Arizona cypress. August. 
#1874. :00 
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LACTARIUS PECKII (Burlingham) Sacc. Terrestrial in oak woodland. 
August. #930. 1YI 

LACTARIUS RESIMUS (Fr.) Fr. Terrestrial in pine-oak forest. August . 
#1821. M 

LACTARIUS VOLEMUS (Fr.) Fr. Terrestrial in pine-oak forest. August. 
#1820. cc 
LACTARIUS ZONARIUS (BulL ) Fr. Terrestrial in oak woodland. August. 
#774. 

RUSSULA RUBESCENS Beardslee. Terrestrial under oak and madrorio. 
August. #707. M 

SCLERODERMATACEAE 

SCLERODERMA VERRUCOSUM Pers. Terrestrial under Quercus 
chihuahuensis. August. # 1004. 

STECCUERJNACEAE 

STECCHERINUM LAE'TICOLOR (Berk . & Curt.) Banker. On dead branch of 
live Quercus chihuahuensis. August. #1002. }.'f( 

STEREACEAE 

STEREUM HIRSUTUM (Willd.:Fr.) S.F. Gray. On oak. August. #603, 1725, 
1756, 1818, 1822. cc 
STEREUM OCHRACEO-FLAVUM (Schw.) Ell. On oak. August. #1736. IC 

TREMELLACEAE 

EXIDIA GLANDULOSA Fr.:Fr. On oak. August. #1760. IC 

SEISMOSARCA HYDROPIIORA Cke. On oak. August. #717. 
First report from Mexico. 

TREMELLA MESENTERICA Retz.:Fr. On oak . August. #1738, 1807, 1827. IC 
Reported from Mexico as T. lutescens Pcrs.:Fr. (Garda·Romcro ct. 

al. 1970; Men<liola & Guzman 1973; Perez-Silva & Aguirre-Acosta 1985). 

TRICHOLOMATACEAE 

ARMILLARIA MELLEA (Vahi :Fr.) Kummer. Cap yellow-brown Lo lan, dry , 
cacspit.ose; margin cream-colored. Gills white , becoming tan with age. 
Stioe cream-colored. Annulus hairv. Basidia simole-seotate at Lhe base. 
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Print white. On oak and Pinus engelmannii. Augus t, September, and 
October. #1005, 1136, 2223. 

~ported from Chihuahua as Armillariella mellea (Vahl :Fr.) 
Karst. (Perez-Silva & Aguirre-Acosta 1986). 

CLITOCYBE CANDIDA Bres. Terrestrial in pine-oak forest. August. 1#2336. 
IC 

C LITOCYBE GIBBA (Pers.:Fr.) Kummer. Terrestrial under oak. August. 
#1718. 

COLLYDIA CYLINDROSPORA Kauffman. On oak. Nl483. llt[ 

COLLYBIA MACULATA (Alb. & Schw.:Fr.) Qu~l. Terrestrial in pine-oak 
forest . August. #708, 817. IC 

COLLYBlA SUBNUDA (Elli s ex Pk.) Gi11iam. On leaves of pine and Quercus 
uiminea . August. ##697. M 

HELIOCYBE SULCATA (Berk .) Redhead & Ginns. On pine shingles of a 
house. July. #1495. llt[ 

Called "bongo de Ia casa" i.e. "house fungus" by the Mountain Pima. 

HOHENBUEHELIA ANGUSTATA (Berk.) Sing. On Q. chihuahuensis. 
August. #843. IC 

HOHENBUEHELIA PETALOIDES (Bull :Fr.) Schulz. On oak. August. #1773. 
IC 

LENTINELLUS URSINUS (Fr.:Fr.) Kuehner. On oak. August. #696. (C 

LENTINUS LEVIS (Berk . & Curt.) Murr. On oak and madroi\o. July, 
August, and September. #695, 1134, 1527. IC 

Reported from Mexico as Pleurotus levis (Berk. & Curt.) Singer 
(Banda1a·Mwioz et al. 1988; P~rez-Silva & Aguirre-Acosta 1985). 

LENTINUS STRIGOSUS (Schwein.) Fr. On oak. July. #1558. lrJ 
Reported from Mexico as Panus rudis Fr. (Herrera & Guzmcin 

1972). 

MARASMIUS SPLACHNOIDES Fr. Terrestrial in grassy field. July. #627. :00 

0MPIIALOTUS OLEARIUS (OC.:Fr.) Sing. On buried wood in oak woodland, 
and terrestrial near la rge Opuntia robusta specimen in cowpasture. 
August. #893, 922, 1601 . IC 
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SCHIWPHYLLUM COMMUNE Fr.:Fr. On oak. August. #1761. 

TRICHOLOMA ALBOBRUNNEUM (Per s.:Fr. ) Kummer. Terrestrial in grassy 

field. August. #824. ffi 

XEROMPHALINA CAMPANELLA (Batsch.:Fr.) Kummer . On dead Arizona 
cypress. August. #1859. 

USTILAGINACEAE 

USTILAGO ZEAE (Beckm.) Unger. On Zea nuJys L. #1022. 
Often reported as U. maydis (DC.) Corda (0ur<1 n 1987). Called 

"bongo de maiz .. , i.e. "maize fungus .. , in Nabogame. 
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ABSTRACT 

The cultural characteri stics, including colony appea rance and growth 
rates , and the morphology of the Acremonium and Ephelis synanamorphs, of 
Atkinsoncl/a hy poxylon (Peck) Diehl , and lhe Ephelis anamorph of Balansia 
epichloe ( Weese ) Diehl, in vitro a re descr ibed and illus trated. Comparison is 
made between these and some of the endophyti c microconidia! anamorphs of 
grasses classi fied in Acrernonium Link, sect ion Albo·lanosa Morgan-Jones & W. 
Gams. 

INTRODUCTION 

As indicated in the prologue to this se r ies of papers ( Morgan-Jones et 
a/. , 1992). ve ry few s tudies have been conducted on members of the Balansieae 
[Clavicipitoideae, Ctavicipitaceae, Clav icipi tales] in vitro and little information 
ex ists on variation among populations. Likewise , the cultural characte r ist ics on 
agar media of species classified in the tribe havi ng differ ing ecologica l 
relationships with their hosts a re ei ther not known or have only partly been 
invest igated in a few. T he majority of fungi classified in the Balans icae, 
part icula rly species of Balansia Speg., occur on members of the grass 
subfamily Panicoideae [see Diehl (1950); Clay (1988)]. In contrast to these , 
anamorphic fungi classified in Acrcmonium Link , section Albo·lanosa Morgan­
Jones & W. Gams , that occur as symptomless endophytes of wi ld and pastu re 
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grasses belonging mostly to the subfamily Pooideae (syn. Festucoideae) , have 
been extensively described in culture [see Morgan-jones and Gams (1982): Clay 
(1986); s ;egel et a/. ( 1987); Wh;te and Morgan-j ones ( 1987c)]. These 
anamorphs, most of which arc not known to produce conidia in vivo, are thought 
to be phylogenctically related to the Balansicac, and to Epich/oc typhina (Tul.) 
Fr. in particular (Schard l and S iegel , 1991 ) , which also occurs on the Pooideae. 
One, A.crcmonium typhinum Morgan-jones & W. Gams, is the anamorph of that 
ascomycete . 

Acremonium grass cndophytes generally grow s lowly on agar media 
( White and Morgan- jones , 1987c) but usually do not sporulate well, although 
conidia are produced in vitro under most growing conditions. An exception is an 
unnamed endophyte of Festuca vcrsuta Beal described by White and Cole ( 1986) 
that is not known to produce conidia in vivo or in vitro. In these anamorphs , 
conidia a re bo rne on soli tary, dete rminate, aculeate conidiogenous cell s that 
ar ise from hyphae as lateral branches and arc , in some species, delimited from 
them by a transverse basal septum, in others not (Morgan- jones and Gams, 
1982; Latch ct a/., 1984). Their colonies are mostly white, at least when young, 
and Ianese, hence the section designation Albo·lanosa . In this respect, they 
resemble members of Verticillum Nees section Prostrata W. Gams, which is 
typified by the microconidia\ anamorph of Cordyccps militaris (L.) Link, the 
type species of Cordyceps (Fr.) Link (Cordycipitoideae, Clavicipitaceae. 
Clavicipitalcs]. Species classified in that section of Verticillium have simi lar 
appearing. although faster growing. colonies in culture but differ from 
Acremonium grass endophytes in having verticillate conidiophores. Acrcmonium 
chilense Morgan- jones , White & Piontell i, a recent ly desc ribed endophyte of 
Dactylis Alomcrata L. in Chile (Morgan-jones ct al. , 1990), has colonies that 
are similar to those of section Prostrata and is considered to be intermediate in 
its characteristics between that group and species classified in section Albo· 
lanosa. Considerable variation in cultural characteristics and growth rates is 
known to occur among Acremonium endophy tes ( White and Morgan-j ones, 
1987c; Clay and Lcuchtmann, 1989). The latter authors found a number o f 
isolates. f rom a range of woodland grasses, to be to va r ious degrees different 
from previously described taxa and some could not be identified with reasonable 
certainty. Christensen and Latch (1991) found cultural, morphological and 
physiological variation among thirty isola tes of Acrcmonium. most ly A. 
coenopfliolum Morgan-jones & Gams, from seeds of Fcstuco orundinacea 
originating in Algeria . Europe , North America, Australia and New Zealand. On 
account of smaller mean conidial length and, interestingly , failure to deter host­
plant feeding by the aphid Rhopalosiphium padi, five of these isolates were 
thought to be possibly non-choke form ing isolates of Epichloc typhina. 
Variation has also been documented to occur within isolates of Acrcmonium 
endophytes [A. lolii Latch , Christensen & Samuels] from perenni al rye-grass 
[Lolium pcrchne L.] (Christensen ct al., 1991). 

In order to compare in vitro cha racteristics of members of the 
Balansieae, other than Epichloe typhina, with Acrcmonium section Albo·lanoso 
anamorphs, Atkinsonclla hypoxylon (Peck) Diehl and Balonsia cpichloc 
( Weese) Diehl have been brought into pure culture. Apart from belonging to 
different genera, these two fungi differ appreciably in their association with 
their respective hosts. Atkinsonella hypoxylon grows epiphytically around 
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meristems, young leaves and inflorescences of its hosts , species of Danthoni11 
L. , including D. compressa Aus tin, D. scricca Nutt., and D. spicata (L.) 
Beauv., (Leuchtmarm and Clay, 1988; 1989b). This epiphyti c, localized habit is 
considered to be a primitive condi tion (White and Morgan-jones, 1992) but 
infection by this fungus often rcsulls in destruction of the host inflorescence as 
st romata are form ed. Concu rrent wilh reduced fecund ity, however, plants 
infected by A. hypoxylon show enhanced vegetative growth , perhaps due to 
diversion of energy from inflorescence maturation (Clay, 1984). Balansia 
epichloc is conside red to have advanced beyond the condition in A. hypoxylon in 
that it has become partly endophytic . Its mycelium was reported by Rykard et 
a/., (1985) to be systemic and intercellular in buds, stems, and leaves of 
Chasmanthium Jaxum (L.) Yates and Sporobolus indicus (L.) Dr. (asS. poiretii 
(Roem. & Schul t. ) Hitchc.]. In this respect , it is comparable to other grass 
endophytes such as. for example, Balansia aristidne (Atk.) Diehl, Epichloc 
typhine, and Acremonium spp. Balansia aristidae spreads systemica lly into 
successive tille rs of Aristida purpurascens Poir. (Morgan-jones, unpubli shed 
data). Balansia epichloc appears to do little damage to infected leaves and does 
not always adversely affect the reproductive capaci ty of its host, although it 
causes some energy loss that, in heav ily infected plant s , might result in no 
inflorescence being formed. Clay (1990) found flowering in ramets of 
Sporobolus indicus (smut grass ) to be greatly suppressed when infected by B. 
epichloe. It was suggested that such inflorescence suppression might free 
energy resources for increased vegetative growth but in both infected and 
uninfected ramets this was not found to be appreciably di f fe rent, neither was 
survivability. Both growth r eduction and enhancement have been reported to 
occur in infected hosts (Clay, 1990; Diehl, 1950). Reduction in number of 
fertile till ers being fo rmed in infected as compa red to uninfected plants was 
thought by Porter ct al. (1985) to be due ei ther to nutrient drai n or the effects 
of growth regulating compounds produced by B. epichloe. Pollowing endophytic 
growth within leaf tissues, hyphae of B. cpic/lloe emerge through stomata, or in 
between epide rmal cells (Rykard ct a/., 1985). to form a supe rficial primary 
stroma from which the Ephelis mac roconidial anamorph is first formed, 
followed by the ascostroma. During the process of s troma maturation. hyphae 
of B. cpichloe have been shown to penetrate between the epidermal cells and 
cuticle in the host grasses Chasmanthium Ja xum and S porobolus indicus 
(Rykard ct al. , 1985) . It is thought that cuticle constituents might be an 
addi tional ene rgy sou rce for thi s process (White ct a/. , 1991) s ince prog ressive 
di sintegration of thi s structure occu rs during st roma developmenl. In contrast 
to A. hypoxylon. B. epichloe has a compa ratively wide host range, occurri ng on 
grasses belonging to the subfamil ies Chloridoidcae, Panicoidcae and Pooideae. 

MATERIALS AND METHODS 

Isolates of Atkinsonclla hypoxylon and Balansia epichloc were obta ined 
from stromata coll ected from grass populations in Piscataway, New j ersey, and 
Montgomery, Alabama, respectively, during the summer of 1990. Three isolates 
of A. lly poxylon [1. 2 and 3] originated from st romata on three different 
vigorous , and othe rwi se healthy-appea ring, plants from a population of 
Danthonia spicata which bore stromata on 20-40% of flowering culms. A fourth 
isolate [4] originated from a stroma borne on a relatively stunted plant from t11 
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cluster of such plants, all culms of which bore stromata. An isolate of 8. 
epichloc was obtained from a s troma on a leaf of Sporobolus indicus [= 
Sporobolus poirctii]. 

Isolations were made as follows. Stromata were removed from host 
plants and surface di sinfected by vigorous agitation in SO% Clorox solution for 
three minutes, after which they were washed in s terile, distilled water . They 
were then cut into pieces approximately 2 mm in diameter, using flame 
sterilized razor blades and plated on to potato dext rose agar [Difco]. Following 
incubation for three weeks at 25 C, plates were examined and subcultures 
prepared. Isolates were grown on a number of different agar media. 

Media for cultural SltJdies included PDA, glucose aga r and fructose aga r . 
The latter were prepared using Marashige and Skoogs Salt Base, 1.5% agar, and 
filter s teri li zed glucose and [0] fructose [1% or :3% wt./vot.]. In addition, :3% 
glucose agar media, supplemented with yeast extract [4% wt./vot.], biotin [ 100 
mg/1], or thiamin [100 mg/ 1], were prepared. 

For cultural studies and determination of growth rates, plugs of agar , 
approximately 2 mm in diameter, bearing mycelium, were cut from the margins 
of actively growing colonies growing on 1% glucose agar and placed at the center 
of petri dishes containing the g rowth media to be tested. Five replicates were 
prepared for each isolate/medium combination. Plates were sealed with 
parafilm and incubated at 25 C in darkness for 30 days, following whi ch 
colonies were examined and colony diameters measured. Measurements were 
taken of each replicate of each isolate on all culture media. Mean colony 
diameter and standard error of growth rates were calculated. 

COLONY AND MORPHOLOGICAL CHARACTERISTICS 

Atkinsone/Ja hypoxy/on 

Isolates 1-3. 

Colonies (Plate I. A) auaining an ave rage diameter of 71 .5 + 1.5 mm on 
PDA after 30 days at 25 C. loosely cottony to somewhat dense. lari'Ose towards 
the center, at first white to cream, becoming ochraceous or slightly olivaceous 
with age, sometimes zonate, progressively sparse toward the pe riphe ry, margin 
thin, uneven, arachnoid; rever se whitish to olive. Colonies on 3% glucose agar 
s lower grow ing, auaining an average diameter of 44.67 + 2.84 mm after 30 days 
at 25 C. white to ochraceous , mycelium appresscd to 'igar surface, appearing 
moist , with prominent, cu rved to undulate, radiati ng hypha! strands extending to 

PLATE I. Atkinsonella hypoxylon. A, Isolate I , 30-day-old colony on POA: B, 
Isolate 4, 30-day-old colony on PDA: C, Isolate 1, 35-day-old colony on :3,; 
fructose agar: D. Isolate 4. Acremonium anamorph groups of compacted hyphae 
in the form of synnemata produced on 30-day-old colony on PDA: E, close up of 
synnema showing laterally borne conidiogenous cells; F & G, conidiogenous cells 
and conidia. 
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the extreme edge, margin waxy, fimbriate , scalloped; reverse white to cream 
colored, often with a whiti sh diffusible exudate visible . Colonies on 3% 
fructose agar (Plate 1, C) attaining an average diameter of 37.4 ±. 6.75 mm 
after 30 days at2S C. s imilar in appearance to those on glucose agar. but not 
becoming as yellowish and with more evident whitish exudate. 

Colonies on POA producing, after 2 weeks, Ephelis macroconidia only. 
Mycelium composed of smooth, septate, hyaline, 1.5-2.5 ~m wide hyphae. 
Conidiogenous cells (Plate 2, B; Figure 1, E) holoblastic, sympodial, borne 
solitari ly, terminally or on short lateral branches of aeria l mycelium, more or 
less cylindrical, delimited by a transverse septum , often slightly swollen 
immediately or a short distance above the septum, attenuating gradually distally , 
11-12 pm in length, occasionally up to 3 ~m in diameter where widest. 
Delimiting septa thin, obscure. Conidia borne apically in succession, usually in 
groups of three to five , each conidium originating from a meristematic locus 
proximal to, but to one side and just below, that of the preceding conidium, 
a~icul a r, st raight or ve ry slightly cu rved, aseptate, hyaline, 13-30 x 1- 1.5 pm in 
SIZe. 

Isolate 4. 

Colonies (Plate 1, B) attaining an average diameter of 75.4 + 3.5 mm on 
PDA afte r 30 days at 25 C, white to cream to pale sa lmony, sometimes with a 
purple tinge toward the center, more or less even ly colored or, more often, 
irregularly patchy, densely lanose or, in part, somewhat velutinous and becoming 
felted with age, often with central portion somewhat tu fted and occasionally 
faintly su lcate, and a wide, uniform, marginal zone, margin even; reverse 
colorless or very slightly purplish centrally. Colonies attaining an average 
diameter of 12 mm on 3% glucose agar after 30 days at 25 C, whitish to pale 
beige or redd ish brown with age, appressed to the agar medium and moist in 
appearance, mycelium mostly immersed, margin even; reverse colorless or 
beige to reddish brown. Colonies attaining an average diameter of 13 mm on 3% 
fructose agar after 30 days at 25 C. simila r to those on glucose agar. 

Colonies on PDA producing, after 2 weeks, Acremonium-like 
microconidia only. Mycelium similar to that of isolates 1-3 but with some 
hyphae convoluted. Conidiogenous cells (Plate l, E-G; Figure I, B) probably 
phialidic, solitary, arisi ng laterally from aerial hyphae as slender, determinate 
branches, oriented at more or less r ight angles to the parent hyphae, usually, but 
not always, delimited by a basal transverse septum located proximal to the 
juncture with the hypha, cylindrical but attenuating gradually over two-thirds of 
its length, straight or sometimes bent, 35-40 )Jm long, 2-2.5 wide towards the 
base, bearing a cluste r of conid ia at the extreme apex. On fructose and glucose 
agar conidiogenous cell s borne on loose aerial hyphae. On PDA synnemata-likc 
hyphae ropes or strands arc formed (Plate I , D & E; Figure 1. A) from which 
conidiogenous cells are abundantly produced. Strands made up of parallel, 
somewhat interweaving hyphae, dense and wide at the base but attenuat ing 
towards their tip. Conidia at first narrowly oblong, becoming predominantly 
ellipsoidal to somewhat ovoid, aseptate, hyaline, smooth, sometimes gtlllulate, 3-
6 x 1-2.5 J.lm, bo rne and accumulating in small heads or clusters at the apex of 
the conidiogenous cells. Older conidia thick er-walled, swollen. broadly 
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FIGURE I. Atkinsonella hypoxylon. Acrcmonium microconidia! and Ephelis 
macroconidial synanamorphs. A, synncma, made up of a compacted group of 
more or less parallel or interweaving hyphae; 0, Acrcmonium-likc 
conidiogenous cells and microconidia; C. mature, inrlated microconidia; D. 
ge rminating microconidia; E. Ephelis conidiogenous cell s and macroconidia. 
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ellipsoid, and sometimes very slightly papill ate at each end. Conidial 
germination mono or bipolar (Figure 1, D). 

Balans;a epichloe 

Colonies on PDA attaining an average diameter of 31.5 + 3.8 mm after 30 
days at 25 C, white, dense, lanosc , with margin more or less-even, but usually 
thin and rather ill-defined; reverse colorless. Colonies on 3% glucose agar, 
amended with yeast extract (Plate 2, C [3]), attaining an average diameter of 
28.7 + 3 mm after 30 days at 25 C; somewhat slower growing without 
amend-ment , attaining a diameter of 22 + 0.82 mm under the same conditions. 
Colony appearance on the various media-generally similar to that on POA but 
aerial mycelia varying from sparse to dense. Colonies on 3% fructose agar, 6.6 
~ 0.6 mm after 30 days at 2SC. 

Mycelium composed of smooth, septate, hyaline, 1-2 ,urn wide hyphae. 
Ephelis macrcx:onidial anamorph produced in culture. Conidiogenous cells 
holoblastic, sympodial, arising terminally and laterally from micronCmatous 
conidiophores that arise as lateral hypha! branches, solitary, in pai rs, or, more 
rarely , in a verticil of three (Plate 2, E-G; Figure 2), cylindrical, attenuating 
sl ightly distally, varying in length, where lateral up to 22 pm. where terminal up 
to tOO pm. Conidia bo rne in succession apically, usually 3 to 5, occasionally up 
to B. on each conidiogenous cell , fi liform, more or less st raight or slightly 
curved over much of their length, often bent or hooked towards their pointed 
distal end (Plate 2, D) , narrowly subtruncate at the base, aseptate, hyaline , 17-
27 pm tong, I vm wide at the broadest part , O.Spm at the extreme tip. 

DISCUSSION 

In general appea rance and coloration, colonies of A. hypox.ylon and B. 
epichloe are broadly similar to those of the Acremonium anamorphs classified 
in section Albo·lanosa. T he dense, deep, white, lanose colonies of B. epichloe 
are also remi ni scent of those of Acremonium chilense and some species 
classified in Vertici11ium section Prostntta , which , as indicated above, is 
typified by the Verticillium anamorph of Cordyccps militaris, another member 
of the Clavicipitaceae. As has been discussed elsewhere (Morgan-j ones et al., 
1990) , both of the anamorph form-genera Acremonium and Vertici/Jium, as 
presently constituted, are artificial and heterogenous. Species classified in 
section Prostrata of the latter are, phylogenetically, probably closer to taxa 
classified in Acremonium section Albo·lanosa than they are to those placed in 
Verticillium sect ion Vertici11ium typified by V. tencrum (Nees) Link, the 
anamorph of Nectria invents Pethybr. While the growth rates of A. hypoxylon 

PLATE 2. A, Atkinsonc11a hypoxylon microconidia (isolate 4); B. Ephelis 
macrcx:onidial anamorph of A. hypoxylon (isolate I) (arrow indicating 
conidiogenous cell]; C, Balansia epichloe colonies after 30 days [1, on thiamine 
& salt base; 2. on biotin & salt base; 3, yeast extract & salt base; 4, salt base 
alone]; 0 -G, Ephelis macroconidial anamorph of B. epichloe, conidiogenous 
cell s and conidia. 
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in vUro is appreciably faster than is typical of the Acrcmonium anamorphs [see 
White and Morgan- jones, 1987c] that of B. epichloe is more typical of the 
group. In this regard, however, there is much variation, even within individual 
species. Isolates identified as Acremonium starrii White & Morgan-jones, for 
example, originating from different host grasses, differ appreciably in growth 
rates (White and Morgan-Jones, 1987c). ltcremonium chilense grows much 
fas ter than other species of section Albo-lanosa on a range of different suga r 
media (Morgan- jones ct a/. , 1990). It is, perhaps, noteworthy that A 
hypoxylon, an epiphyte , has a higher growth rate in vitro than do endophytes 
such as B. epichloe and Acremonium spp. 

In view of the documented variation, alluded to above, found among 
Acremonium endophytic anamorphs, including A. cocnophialum and A. starrii 
White & Morgan-Jones (White and Morgan-Jones, 1987c; Christensen and Latch, 
1991 ), the appreciable differences found in cultu ral expressions between 
isolates 1-3 from healthy looking plants of Danthonia spica fa and isolate 4 from 
a stunted plant of that grass is of some interest. There is appa rently biotype 
divergence among populations of these fungi. The fact that isolate 4 had not 
only a more detrimental effect on its host than the other three, but originated 
f rom among a group of stunted plants all of which bore stromata, indicates that 
it may be a more pathogenically aggressive biotype. The occurrence of on ly 
Ephelis macroconidia in cultu res of isolates 1-3, whereas isolate 4 produced 
only Acremonium-like microconidia, also reflects a measure of divergence. 
The va ri ation found in culture among some Acremonium endophytes makes 
classification at the species level problematic and reevaluation of the presently 
accepted taxonomy may be warranted (Morgan-Jones ef a/., 1992). Variation 
encountered in Atkinsonella hypoxylon du ring the course of this study, however. 
allows anamorph species concepts to be viewed in beuer perspective. 
Leuchtmann and Clay (1989a) reported that A.crcmonium microconidia [referred 
to as 'Sphacelia conidia'] were sparsely formed in cultures of A. 11ypoxylon 
and A. texensis (Diehl) Leuchtmann & Clay, the greater number being produced 
at 15 C on cornmeal dextrose agar and cornmeal malt-extract agar. At this 
temperature, Ephelis macroconidial production was found to be suppressed. No 
microconidia were observed in some isolates of A. hypoxylon whereas the 
Ephelis anamorph was produced after 2-4 weeks at 25 C in all six stra ins each 
of A. llypoxylon and A. texcnsis studied. 

By referring to the microconidia! anamo rphs of A. hypoxylon and A. 
tcxcnsis as 'Sphacclia s tates', rather than as being Acremonium-like, 
Leutchmann and Clay (1989a) perpetuated the sometime 11 se of the generic name 
Sphocelia Lev. for anamorphs of the Clavicipitaccae other than those of 
Claviceps Tul. The type species of $phacelia , S. setetum Lev., is the 
anamorph of Claviccps purpureo (Fr.) Tul. This use stems in large part from 
the naming of the microconidia! anamorph of Epichloe typllino (Fr.) Tul. as 
Sphscelia typl1inum Sacc., a binomial now considered to be a nomen dubium 
[see White and Morgan-Jones, 1987b], by Saccardo (1881 ). The anamorph of E. 
typhina is now, as indicated above, known as Acremonium typhina (Morgan­
Jones and Gams, 1982). To justify naming the microconidia! states of the two 
Atkinsonclla species as Sphacelis anamorphs, Leuchtmann and Clay (1989a) 
cited a number of supposed differences between them and A.. typhinum. These 
included the fact that conidiogcnous cells in the laner are narrower and 
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FIGURE 2. Balansia epichloe. Ephelis conidiogenous cells and conidia. 
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aculeate, gradually attenuating distally. They also noted, citing White and 
Morgan- j ones (1987b), that, in vitro, conidiogenous cells of A. typhinum occur 
solitarily and that its conidia are inequilatera l rathe r than ovoid as in 
Atkinsonclla microconidia. Leuchtmann and Clay (1989a) considered these 
differences, refer red to as being fundamental [sic], to argue against a close 
relationship between Atkinsonella and Epichloe and viewed placement of 
Atkinsonella microconidia! anamorphs in Acrcmonium section Albo·lanosa as 
inapp ropriate. Morgan-jones and White (1989), following a s tudy of 
Atkinsone/la tcxcnsis , reached a different conclus ion s ince the microconidia! 
anamorph of thi s fungus was found to be quite s imilar in conidiogenous cell 
characte ri stics to Acremonium typhinum. The detailed morphology of 
conidiogenous cells of both Atkinsonella hypoxylon and A. texensis appears to 
vary , depending upon grow ing conditions. Unde r ce rtain conditions in vivo, 
microconidia! conidiogenous cell s are arranged more or less pa rall el-sided in a 
close pali sade upon a stromata made up of tightly packed hyphae and are 
relat ively short , cylindri cal over two third s of their length, but often attenuate 
ab ruptly to give the distal third an aculeate aspect. In contrast, a much loose r 
stromata can occur under dirferent growing conditions as when in a humid 
environment , as illustrated in A. texensis by Morgan-j ones and White (1989). 
Conidiogenous cell s that are very similar to those of species classified in 
Acremonium section Albo·lanosa arise from such stromata and a re not a r ranged 
in a tight palisade. T he in vitro study of A. hypoxylon reported herein 
confirms the s imilarity between the microconidia! anamo rph of this species and 
that o f E. typhina and such species of Acremonium as A. coenophialum. A. lolii 
and A. starrii. The conidiogenous cells produced in culture are long. aculeate, 
and mostly borne solitarily. These are similar to those of some Acremonium 
species , pa rti cularly A. coenophialum, not only in shape but in lacking a septum, 
delimiting a separate cell from the repent hypha, at the base of the latera l 
conidiogenous portion. The synnemata of compacted hyphae , described above, 
interest ingly, closely resemble those reported by White and Cole (1985) in A. 
coenophialum grown in axenic culture on seedlings o f Festuca arundinaceae 
Schreb. With regard to conidium shape, two main types of conidia a re known in 
Acremonium section Albo·lanosa (see Morgan-j ones et al., 1992]. Conidia of 
Acremonium chisosum White & Morgan-jones (White and Morgan- j ones. 1957a) 
and A. chilense are similar to those of Atkinscnella microconidial anamorphs in 
being equilateral. Those o f the fo rmer are ovoid, essentially the same shape as 
the microconidia of A. hypoxylon and A. texensis. Microconidia! shape is, 
the refore, not considered to be a reason for naming Atkinsone/Ja microconidia! 
anamorphs Sphace/ia rather than Acremonium and their inclusion in 
Acremonium section Albo·lanosa. 
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ABSTRACT 

A review of the lite rature yielded 26 species that have bee n 
described in or transferred to the genus Ophiodothella (Hcnn .) 
HOhn. T axonomic descriptions have been compiled for each of 
these species, with additional comments where appropriate. As 
an aid to identification, a preliminary key to species and a host 
index based on the published information arc provided. 

Ke)words: Ascomycotina, Ophiodmhella , Phyllachoraccac, 
descriptions, key. 

INTRODUCTION 

Ophiodothella is a genus of obligate parasites th at cause diseases of various 
plants in tropical and subtropical regions. All species occur on living leaves, and 
one, 0 . orchideantm , also attacks stems, flowers, and pscudobulbs. In about hair 
of the species the lesions arc described as amphigenous; in the rest they arc either 
epi- or hypophyllous, but for six species lesion position was not designated. The 
fungus produces ostiolate perithecia in the leaf mesophyll which arc covered by a 

1 Deceased 
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characteristic black dypeus (pscudoclypcus). Depending upon the species, the 
pcrithccia may form in living leaves or on fallen leaves after overwintering. 
Filamentous paraphyses arc reported in 14 species, including the type. The asci arc 
unitunicatc, cylindrical to fusiform, with an undifferentiated apex that may o r may 
not stain blue in iodine (Melzer's Reagent). Each ascus contains eight hyaline, 
liliform ascosporcs which may be one-, two-, or scvcral-cclled. An acervulate 
anamorph with scolccosporous conidia has been described in one species, and a 
pycnidial anamorph has been reported in three ot hers, one of which may be a 
spcrmatial state. Thus the majority of species appear to lack an anamorphic state. 

Of the 26 species placed in Ophiodothella, only one, 0. ingoe, appears to have 
been transferred out of the genus. Since the genus has never been monographcd, 
the validity of all of the species has not been confirmed, but on the basis of the 
published descriptions, they appear to fit the ci rcumscription of the genus. Several 
of the descriptions, however, arc incomplete. The primary points of disagreement 
in the descriptions are in ascospore septation (unicellular vs. septate) and the 
presence or absence of paraphyses. Both of these characters can be difficult to 
dete rmine because of the age or condition of the material ellamined. 

Ophiodothc/la species have been found on 45 species of host plants in 26 
genera belonging to 15 fam ilies. Twelve host species belong to the Orchidcaceae; 
all arc att acked by 0. orchideamm. Ten species occur on members of the 
Ericaceac. Eight species of Ophiodotlrella occur on species of Vaccinium and five 
on species of Ficus. 

Species of Ophiodothe/lo have been reported from 15 countries, all of which 
are located in tropical or warm temperate areas of the world. The most northerly 
species is 0. vaccinii, wh ich has been found in southern Illinois of the United 
States. The greatest number of species, eight, occurs in Brazil; six arc found in the 
United States. The most widespread species is 0. orchideomm, which is found in 
six countries in North, Central, and South America and in the Philippines. In the 
United States 0. ''accinii occurs in nine states (Arkansas, California, Florida, 
Georgia, Illinois, Mississippi, North Carolina, South Carolina, and Texas). 

The genus Ophiodothe/la was created by HOhncl (1910) when he raised the 
subgenus Ophiodothe/la Hennings to generic ran k, with Op!riodothis atromoculans 
Henn. as the basionym. Henni ngs (1904) had erected Ophiodothella to 
accommodate SC\'eral species of Ophiotlothis in which the asci were fusoid and 
lacked the thickened apical cap characteristic of species of Oplliodothis, which also 
had cylindrical asci. The type of Ophiodotllis was later shown to be synonymous 
with Ba/ansia in the Clavicipitales (Atkinson, 1905) , necessitating the transfer of the 
species to other genera. Since the majority of the species in the genus had a 
well-developed, blackened, stromat ic clypeus covering the perithecia, they were 
transferred to Opli iodothelfa (HOhncl, 1910). Subsequently, some other species 
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described under Ceuthocarpon, Dothidea, Linospora, Ox.ydothis, and Scolecodothis 
also were moved to the genus Ophiodotllel/a (Barr, 1978; Petrak, 1951). Eriksson 
and Hawksworth (1987) list Microphiodothis Speg., Scoledothis Theiss. & H. Syd., 
and Sco/ecodothopsis F. Stcv. as synonyms of Op!Jiodothella. Ophiodothella is 
considered closely related to Phylloclrora and other members of the 
Phyllachoraccae (Polystigmataceac). 

Oplriodothella was originally placed in the Oothidealcs on the basis of having 
no true pcrithecial wall (Clements and Shear 1931; Theissen & Sydow, 1915), but 
an ontogenetic study by Boyd (1934) showed a definite wall, which eventually led 
to the transfer of the genus to the pyrcnomycctes. Although Boyd (1934) had 
suggested that the ge nus belonged in the Clypcosphaeriaceae in the Sphaeriales. 
Miller (1949} placed it among the Diaporthaceae. MUller and von Arx (1973) 
transferred the genus to the Polystigmataccac (Sphaerialcs), whereas Barr (1976) 
placed it in the Melogram mataccae in the new orde r Phyllachorales. More 
recently, Cannon (1988) proposed placing the family in the Diaporthalcs, and Barr 
(1990), reversing her ea rlier arrangement, returned it to the Xylariales. 

Most of the taxonomic literature of the genus OphiodOihella was published 
several decades ago and much of it was wrinen in French, Ge rman or Latin. This 
paper presents a gene ra l taxonomic literature review of this genus. Descriptions 
in English arc provided for each species, following a standard format and using 
current terminology. A preliminary key to species is compiled as and a id to 
identification. Descript ions arc a rranged alphabetically by specific epithet. Host 
names arc taken from the literature and have not been checked for currency. 

KEY TO SPECIES 

On Vaccinium caracasanum . . . . . . . . . . . . . . . . . . • . . . . . 0. cuervoi 
l' On other host species . . . . . . . . . . . . . • . . • . . • . . . .. 2 

2(1') Ascus width 10 Jlm or more 
2'(1 ') Ascus width 10 p.m or less .... . • .. • . .• .••.•• . • . . 

.. 3 
15 

3(2) Ascospore length more than 70 p.m ..........•. ••.•• . 
3'(2) Ascospore length less than 65 Jlm .. 

. . 4 

8 
4(3) Ascospore width 2·4 p.m, asci cylindrical 

o r cylindric-clavate ......... . . 
4'(3) Ascospore width 4-6 Jlm , asci more or 

less fusiform . . . ....... . .•. 
5(4) Leaf spot indefinite, ascus width 10- 12 Jlm .. 
5'(4) Leaf spot distinct, ascus width 12-24 p.m 

6(4') Ascospore length less than tOO Jlm .. 
6'(4') Ascospore length more than 1.50 Jlm 

. .. 5 

. .. 6 
. .. 0 . galophi/a 

. . 0. ~·accinii 

. .. 7 
... 0. /ongispora 
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7(6) Asci tapering gradually to base; 
scolecosporous anamorph present . . . . . . • . • . • . • . . . . . . . 0. fici 

7'(6) Asci short-stipitatc; anamorph absent . . . . . . • . • . . . . . . 0. sydowii 
8(3') Ascospore width more than 3 Jjm . ... .... 9 
8'(3') Ascospore width less than 3 Jjm . . . . . . • . • . • . . . . 12 

9(8) Perithccia less than 200 Jjm diameter . . . ........ ... 0. /eprospora 
9'(8) Peritheci ;~ more than 200 Jjm diameter . . . • . • . • . • . . . . . . . . . . . . 10 

10(9') Ascus width less than 15 J.Lm ................. . 0. floridaf!a 
10'(9') Ascus width more than 15 Jjm . . . . . . . . . . . . . . . . . . . . . . . . 11 

11 (10') Leaf spot amphigenous, asci clavate 0 . 11europlli/a 
11'(10') Leaf spot hypophyllous, asci fusoid . . . . .. . 0 . circularis 

12(8') Ascus length less than 80 Jlm ......•. • . •. . .... .. ... .. 13 
12'(8') Ascus length more than 200 Jjm . 0 . palmicola 

13(12) Asci cylindrical to cyli ndric-clavate . . . . . . 0 . i11gae 
13'(12) Asci ellipsoid 14 

14(13') Asci ellipsoid, sessile; pe rithccia 
solitary in each stroma 

14'(13') Asci clavate-ellipsoid, stipitate; 
perithecia 1-3 in each stroma 

15(2') Asci cylindrica l, not atLcnuatcd 
toward the apex 

15'(2') Asci fusoid or obclavate, more or less 
attenuated towards the apex 

16(15) Ascus width more than 8 Jjm 

. . . 0 . liebenbergii 

0. edax 

16 

.. 23 
.•.•. ' . • . ... .... 17 

.16'(1 5) Ascus width less than 7 Jjm ...... .. . . . . .• . •. 20 
17( 16) Leaf spots amphigenous, ci rcular 
17'( 16) Leaf spots hypophyllous, angular ..... 

18(17) Perithecia several in each stroma 

.... .. ............ 18 
0. tarda 

.. ... .. .. .. .... 19 
18'(17) Perithecia single in each stroma .....• .... 0 . bi'g11onioceonm1 

19(17) Pcrithccia 2-3 in each stroma; 
ascus width 9.5-.11 Jjm 

19'(17) Pcrithccia 5-10 in each stroma; 
... 0. ti'rhoniae 

ascus width 9 Jjm . . . . . ....... 0. ulei 
20( 16') Ascus width average 7 Jjm .....• • • •• . •• .... . • .. ... .. 21 
20'(16') Ascus w;dth less than 5 Jlm . . . . . . . . . . . . . ..... 22 

21(20) Pcrithccia single in each stroma; 
p;traphyses abundant . . . . . . . . . . . . . . . . .... 0. femtgineo 

21'(20) Pcrithecia several in each stroma; 
paraphyses absent ...... . . . . . . . . 0. panamensis 

22(20') Clypcus epiphyllous; paraphyses absent ; 
ascus length 70-80 Jjm . 

22'(20') Clypcus hypophyllous; paraphyses present ; 
ascus length 80- 100 flm . . ..... ... . 

0. rrichocarpa 

0. leucospila 



107 

23(15') Ascospore length more th an 50 JJm ......• .. .. • ..• , .. . , , , 24 
23'(15') Ascospore length less than 45 JJm . . . . . . . . . . . . . . ... 25 

24(23) Ostiolc prominently papillate; ascus 
size 50-70 x 5-8 Jlm 0. otromocu/ons 

24'(23) Ostiole inconspicuous; ascus 
si7..C 65-95 x: 6-9 Jlm 0. orcllideomm 

25(23') Pcrithccia more th an 200 Jim in di am 0 . balallsoe 
25'(23') Pc rithecia les..<; th an 120 Jlm in d ia m ........... 0. poraguariensis 

OPHIO DOTHELLA (Hen n.) Hohn . 

"Stroma phyllachoroid, occupyi ng the entire leaf thickness, not crum pcnt . Asci 
clavate or cylindrical, without a mucilaginous cap. Paraphyses sparse or lacking. 
Loculcs single or a few, mostly soft. Spores hyaline, thread like, rarely cylindrical" 
(Hohncl, 1910) . 
Type species: Ophiotlotlrello atromaculol!s (Hc nn .) HOhn . 

The genus was circumscribed by Hanlin (1990a) as follows: Ascoma an 
ostiolatc pcrithccium, immersed in host tissue, single or clustered, with erum pcnt 
ostiolar neck surrounded by a black clypcus; perithccium brown, broadly obpyriform 
to laterally ovoid, with a single ostiolar neck, but sometimes ostiolcs amphigenous; 
ostiolc lined with periphyscs. Perithecial wall several layers thick, outer cells 
angular, moderately thick-walled and pigmented, inner ce lls th in-walled, hyaline and 
nauened. Centrum containing filamentous, branched paraphyses. Asci unitunicate, 
lining the pcrithecial wall, but arranged only at sides of perithccia with 
amphigenous ostiolcs, e llipsoidal to oval, short-stalked, with a thickened apex and 
amyloid pore, 8-spored. Ascosporcs fi liform, 1-celled, lyi ng paralle l in ascus or 
coiled around one another, hyaline, but often appearing greenish, with a single row 
of oil droplets when freshly discharged. 

SPECIES DESC RIPTIONS 

1. Ophiodoihe/ID auonwcuhln.s (H enn .) HOhn. 
Sitzungsbcr. Kaiser!. Akad. Wiss., Math.-Naturwiss. Cl., Abt. 1, 119:940 

(1910). 
= Oplliodotltis atromaculans Henn. · Hedwigia 43:258 (1904). 

Leaf spots amphigcnous, forming an effuse, black stromatic crust, more or less 
covering the leaf. Clypeus amphige nous, gregarious, rounded-pulvi nate, black and 
shiny, 250-300 mm diam . Pcrithccia few to solit ary, immersed, subglobose with a 
papillate ostiole. Paraphyses sparse, fili fo rm. Asci fusoid, aucnuated towards the 
rounded apex, without a ca p, substi pitate, 8-spored, 50-70 X 5-8 pm. Ascosporcs 
fi liform, parallel in the ascus, as long as the ascus, hyaline, pluriguttulate, 
afterwards multiseptate, 1.5·2 J-'m wide. 
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Anumorph: None reported. 
Habitat: On living leaves of Lot~cllocarpus sp. (Fabaceac). 
Distribution: Brazil. 
Etymology: arromaculot~s = Latin, atro {black) + maculans (spotting), in reference 
to the black clypcus formed on the leaves. 
Comments: Von HOhncl (1910) reported that the original material had a thin, 
widespread, dar k-brown stroma on both sides of the leaf containing groups of 2-5 
pcrithccia ca. 260 Jlm wide X 220 IJm high, but with the pcrithccia protruding 
more prominently on the lower side of the leaf. The leaf epidermis was filled with 
dark-brown, elongate hypha! cells that formed the carbonaceous clypcus above and 
below the pc rithccium. The dark hyphae penetrated somewhat into the adjacent 
mcsophyll tissue but not into the interior of the leaf, so that the sides of the 
pcrithecia were delimited only by thin, pale, walls. The short ostiole formed on the 
underside of the leaf. Theissen and Sydow (1915) reported that the asci were 
cyl indrica l-clavate and that paraphyses were lacking. They gave the size of the asci 
as 65-75 X 6-8 IJm and the ascospores as 45-52 X 2 jjm. 
References: Hennings, 1904 (Icon); HOhncl, 1910; Theissen and Sydow, 1915; 
Saccardo, 1905. 

2. Ophiodb/h<l/4 balonstu: (Spcg.) Hohn. 
Fragmente zur Mykologie 12:65 (1910). 

= Ophiodotllis bolansoe Spcg. - Fungi Gua r. Pug. 1, n. 291. (1885). 

Leaf spots amphigenous, suborbicular, 5-15 mm wide, black, indeterminate. 
Clypcus ("stroma•) innate (in leaf spots or ncar them), densely aggregated, 
suborbicular, rarely conOuent, not prominent, often with one pcrithecium, 
coriaccous, wall indistinct, black, opaque. Pcrithccia globose- lenticular, 200-300 jlm 

in diam., ostiolc not prominent, center of pcrithccium filled with white matter. 
Paraphyses lacking. Asci obclavate, slight ly thick-walled, apex attenuated and 
truncate, base abruptly narrowed, slightly pedicellate, 65 X 10 Jjm, 8-sporcd. 
Ascospores fasciculatc-polystichous, aciculate, atlcnuated and acute at both ends, 
slightly curved, with a septum at the middle, not constricted at septum, guttulate, 
hyaline, with granular contents, 35-40 x 2.5 Jj m. 
Anamorph: None reported. 
Habita t: On living leaves of Bignoniaccac. 
Distribution: Brazil. 
Etymology: ba/Uiuia = Lat in, in honor of Benjamin BAlANSA, a French collector 
of plants in Argentina. 
References: Spcgauini, 1885; Saccardo, 1891 ; HOhncl, 1910. 
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Mycologia 32:178 (1940). 
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Leaf spots amphigcnous, conspicuous, large, consisting of brown circular areas, 
4-10 mm diam., provided with numerous black punctiform pcrithccia, visible on 
both surfaces of leaf. Pcrithecia single, globose to flattened, 220-300 x 180-216 J.&m , 
with dypeus above and surrounded by proscnchymatous wall, 6-10 jJm thick. 
Ostiole short-papillate, with periphyses. Paraphyses present but inconspicuous with 
age. Asci cylindric, 8- spored, short-stalked, 72-85 X 8-9 JJm. Ascospores filiform, 
hyaline, 1-ccllcd, tightly pressed togethe r in the ascus. 
Anamorph: None reported. 
Habitat: On living leaves of Bignoniaccae. 
Olstlbutlon: Bra7j), 
Etymology: bigoniaceanun ,. Latin, (on Bignoniaccac), for the host family. 
Reference: Chardon et a/., 1940. 

4. O~Ua circulari.s (Bres.) Petrak 
Sydow;a 5: 40 (1951). 

I! Ox)'dotlris circuforis Bres. apud Rick - Ann. Mycol. 4:311. 1906. (nom. 
nud.) 

!i!! Scolecodothis circularis (Brcs.) Theiss. et H . Syd. - Ann. Mycol. 12:277 
(1914) . 

"' Cocconia sphaerica Rick - Fungi austro-amer. 72. {1906). 

Leaf spots hypophyllous, indefinite or irregularly rounded, brown, up to 4 mm 
in diameter. Clypci situated in leaf spots, solitary or aggregated, black and shiny. 
Perithecia crowded, globose or cuboidal, 360-450 Jlm wide X 300-320 Jlm high. 
Asci slender, narrowed at both ends, short-stipit ate, 105 x 1S..22 1-tm, not blueing 
in iodine, 8-spored. Ascospores parallel, tet rast ichous, straight or curved, hya line, 
non-septate, 56-66 x 4-5 Jlm. 
Anamorph: None reported. 
llabitat : On livi ng leaves of Myrsir~es sp. (Myrsinaceae). 
Distribution: Bra7j l. 
Etymology: circularis = Lat in (ci rcular), with reference to the rounded leaf spots. 
Comments: The origin of this bi nomial is unclear. The reference provided for the 
basionym of this species by Theissen and Sydow ( 1915) is to an article by Rick 
(1906), who lists the fungus as occurring in South America. He gives no indication 
of the origin of the name or why it is att ributed to Bresadola, nor does he provide 
a descript ion. Saccardo ( 1926) late r gave the cita tion for the transfer of Oxydothis 

circuloris to Scofecodotlris as Theissen and Sydow (1914), but this article contains 
no mention of this species. The actual transfe r was made in a late r paper 
(Theisse n and Sydow, 1915), and Coccofl io spltoerica Rick was listed as a synonym. 
The basionym thus appears to be a nomen nudum, as indicated by Saccardo (1926), 
who provided a Lati n description. 
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Rderences: Rick, 1906; Theissen and Sydow, 1914, 1915; Saccardo, 1926; Petrak, 
195 1. 

S. Ophio<JoiM/Ja CJlCliiOi Chardon apud Toro and Cbardon 
Ann. Mycol. 32: 11 4. (1934). 

Leaf spots est romat a~) cpiphyllous or hypophyllous, rarely amphigcnous, 
irregula rly orbicular, convex, black, shiny. Clypcus of stromatic composition; lower 
wall cellular, ind istinct. Pcrithecia solit ary, depressed-globose. Paraphyses present. 
Asci clavate, 8-spored, few in number, pedicellate. Ascospores distichous, hyaline, 
non-septate, cyl indrical, acute at both ends. 
Anamorph: None reported. 
Habitat : On livi ng leaves of Vacci11ium caracasanum (Ericaccae). 
Dislribulion: Colombia. 
Etymology: cuervoi = Latin, in honor of Luis Augusto CUERVO , historian and 
Governor of the Department of Santander del Nort e, Colombia, site of the type 
collection. 
Comments: No mca.-;urements were provided for this species. 
References: Taro and Chardon, 1934; Petrak, 1935. 

6. Ophiodollu:lla uJax (Bcrk. ct Broome) HOhn. 
Fragmente zur Mykolologie 12:65 (1910). 

= Dothidea edax Berk. ct Broome • J. Linn. Soc. 14:135 (1875) 
=: Ophiodotltis edax (Bcrk. c t Broome) Sacc. • Syll. Fung. 2:653 (1883) 

Leaf spots indefinite, consist ing of a yellowish discoloration of the leaf tissue. 
Stromata occurring as elongated groups betwee n ve ins, up to 3 mm long and 1 mm 
wide, wit h younger stromata forming in rings around the older ones. Single 
stromata amphigcnous, most ly cpiphyllous, but visible on opposite side of leaf, 
minu te, punctiform, ca. 300 JJ. m diam., usua lly confluent in groups. Stromata in 
mcsophyll consisting of rather loosely reticulate, branched, hyaline to pale 
olivaccous brown hyphae which arc 2.5 ·4 jlm thick. Clypcus epiderm al, 
amphigcnous, brownish black, opaque, often somewhat raised and bluntly conical 
ove r the apex of the perit hecia, 20-30 J.!m thick. Pcrithecia 1-3 in each stroma, 
globose or nattcned globose, deeply immersed, 150-250 X 150-200 J.!m . Ostiole 
papill ate or conically tru ncate, completely immersed under the clypcus, lined with 
periphyscs. Pcrithecial wall subhyalinc to pale brown, concentrically librose, 8·10 
J.!m thick . Paraphyses not seen. Asci nu merous, 8-spored, clavate-ellipsoid, 
ped icel late, 70-80 x 10-13 J.!m . Ascospores hya line, liliform, parallel in ascus, 
non·scptatc, straight or curved, tapering somewhat to the blunt ends, 45-60 x 3-33 

~m. 

Anamorph: Berkeley and Broome (1875) stated that the leaf spots also bore bright 
scarlet tendrils composed of minute spores, which they considered a probable 
second form of fruct ification. Saccardo (1883) referred to these spores as probable 
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spcrmatia from a spcrmogonium. Von HOhncl (1910) considered them a true 
conidial state, which he called Glocosporium-likc. Doidge ( 1942) makes no 
mention of a second spore state in her description of South African material. 
Habitat: On living leaves of Tephrosia elongara and T. suberoso (Fabaccac). 
Distribution: Sri Lanka and South Africa . 
Etymology: eda:c == Latin (destructive), an apparent reference to its parasitic habil. 
Comments: Theissen and Sydow (1915) stated that they could not confirm the 
presence of paraphyses in this species, and Doidge (1942) did not observe them in 
her material. Theissen and Sydow (1915) a lso reported that the fruiting structures 
did not give a blue reaction in iodine. 
Rererences: Berkeley and Broome, 1875; HOhncl, 1910; Saccardo, 1883; Theissen 
and Sydow, 1915; Doidge, 1942. 

7. Ophiodot}u!lla ferruginea (Ellis ct G. W. Martin) M. E. Barr 
Mycolog;a Memo;r 7: 131 (1978). 

il! Linospora f cmtgittca Ellis et G. W. Martin - Amcr. Nat. 18: 69 (1884). 
= Cewhocarpon f emtgirreum (Ellis et G. W. Martin) Berl .. Icon. Fung. 

2:147, 153 (1900). 

Leaf spols pale yellowish-brown, with a darker, narrow, slightly raised border, 
1.5-2 mm wide. Pcrithecia solitary, one in the center of each spot, subglobose, ISO 
pm in diam., immersed and covered above by a black clypcus which is perforated 
by the scarcely prominent ostiole. Paraphyses abundant, fi liform. Asci cylindrical , 
8-spored, sessile or nea rly so, 75-80 X 7 pm. Ascospores filiform, acute at each 
end, yellowish, 33-54 X 1.5-2 {lm . 

Anamorph: None reported. 
Habitat: On living leaves of A ndromeda femtginca (Ericaccac). 
Oislribul ion: United Slates (Florida). 
Etymology: fcmtgirreo "' Latin, fcrrugo (the color of iron rust, i.e., rust-colored) . 
Since the lesions in this species were not described as rusty brown, the specific 
epithel was probably based on that of the host. 
Rere~nces: Berlcsc, 1900 (Icon); Ellis and Martin, 1884; Barr, 1978. 

8. Ophiodotlu!lla f~ei E. A. Bessey 
Mycolog;a 11 :55 (1919). 

Leaf spots yellowish-green, with ferruginous margi n, center occupied by a 
single black slroma or groups of concent rically arranged black stromata; heavi ly 
infected leaves fall prematurely in great numbers. Stromata 1-10 mm in diam., 
elCiending from the upper to the lower surface of the leaf, shiny black on the lower 
surface and whitish on the upper. Pcrithecia few or many in each stroma 
(depending upon stroma size), situated in the lower stroma but extending into the 
upper stroma, 400.450 X 300-500 Jlm , ostiole only very slightly papillate. 
Perit hecial wall indistinct. Paraphyses filiform, septate, equal to the asci in length. 
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Asci numerous, 8-sporcd, arising in basal portion of the pcrithecium, 
elongate-fusiform, tapering gradually to the base and somewhat more abruptly to 
the rounded apex. 105-175 X 12-16 /Jm. Ascospores filiform, slightly clavate, 
dilutely brown, very granular, with a clear vacuole at middle of spore, not septate, 
77-87 X 4.7-6.2 Jlm. 
Anamorph: Pycnidia occuring in upper stromatic layer, appearing before the 
pcrithccia, ostiolate, 180-300 IJm wide X 75- 100 /Jm high; conid ia elongate, slightly 
clavate, usually curved, rarely hooked, not septate, hyaline or dilute brown, 12-19 
X I Jlm. 
Habitat: On living leaves of Ficus aurea (Moraccac). 
Distribution: United States (Florida). 
Etymology: jici = Latin, (on Ficus) , for the host genus. 
Comments: The original description was in English, but Saccardo (1926) provided 
a Latin version. 
References: Bessey, 19 19 (Icon); Saccardo, 1926. 

9. Op/riodolh<Ua florido= Chardon 
J. Dept. Agric. Porto Rico 13(1):14 {1929). 

Leaf spots large, conspicuous, roughly ci rcular or irregular through coalescnce, 
8·15 mm across, am phigcnous but more pronounced on the underside of the leaf, 
with a dull black, conspicuous stroma, 5·12 mm across, in the center of the spot, 
bordered by a distinct yellowish zone which borders the stroma o n all sides; stroma 
with numerous perithecia (locules) in a row facing the undersurface, immersed in 
the mesophyll of the leaf, with heavy stroma above, lighter below; paraphyses 
present; pcrithecia globose or elliptical, 250·350 X 200·280 J.Lm ; asci 
cylind ric·clavate, 8·spored, 80· 112 X 11·13 Jlm; ascospores filiform, l ·celled, 
hyaline, 56-64 X 4 Jlm . 
Anamorph: None reported. 
Habitat: On living leaves of Ficus sp. (Moraceae). 
Dis tribution: Puerto Rico, United States (Florida · Type) . 
Etymology: floridafla = Latin, (from Aorida), referring to the type locality. 
Comments: This species was published only in English, but the name is valid as it 
was published before 1935 (Oreuter et a/., 1988). 
References: Chardon, 1929; Petrak, 1929. 

10. Op/riodolh<Ua ga/Dphila H. Syd. 
Ann. Mycol. 23:383 (1925) 

Leaf spots indefinite, consisting of a chlorotic zone, orbicular or irregular in 
outline, ca. 5·12 mm diam., often becoming rhomboid and limited by leaf veins, 
underside yellow, upper side dark reddish·brown, then becoming gray or 
grayish·black above and black below. Clypci <-stromata~) irregularly scattered, 
often solitary, then 2·3 aggregated and somewhat confluent, visible on both sides 
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of leaf, composed of very densely inte rwoven hyphae 4-S Jjm wide, 
coriaceous-gclatinous., with surface punctured by ostioles. Perithecia usually 
dc\'clopcd in middle of d ypeus, irregularly distributed or densely crowded, mostly 
arranged in two rows, applanate-globose, rarely elli ptical or ovate, 250-350 jJm in 
diam.; ostiolc truncate-conical, with pcriphyscs. Perithccial wall ca. 15-20 pm wide, 
concentrically fibrous. Paraphyses broadly filiform, more or less attenuated toward 
the apex, becoming mucilaginous, 5-7 IJm wide. Asci narrowly clavate or 
cylindric- fusiform, attenuated towards the base, rounded at the apex, subsessilc or 
very shortly stipitatc, thin-walled, 8-sporcd, sporogenous part 95-130 X 10-12 1-'m­
Ascospores broadly filiform, parallel, usually curved, rarely almost straight, usually 
slightly auenuated at both ends, with granular contents or o rten guttulate, rarely 
indistinctly 3·4 septate, hyaline, 75-95 X 2.5-3.2 JJm. 
Anamorph: Linoclloro golopllila H. Syd. This occurs in conjunction with the 
ascigerous state. 
Habita t: On living lea\'CS o r Ficus jimefleZiliS (Moraceae). 
Distribution: Costa Rica. 
Et)1Ilology: galophila = Greek, galo (milk) + philos = ( loving), an apparent 
rderence to the milky latex of the host. 
References: Sydow, 1925a; Petra k, 1928. 

11. Ophi.txJo(Mlla in.gae (Henn .) Theiss. et H. Syd. 
Ann. Mycol. 13:614 (19 15). 

;;;: Phyllachora ingac He nn. · Hcdwigia 48:8 (1 908). 

Although the ascosporcs in this species were o riginaJiy described as filiform, 
Miiller and von Arx (1962) and Cannon (1989) state that they arc isthmoid and the 
species therefore belongs in Diatractium . 

References: Hennings, 1908; T heissen and Sydow, 1915; MUller and von Arx, 1962; 
Cannon, 1989 (Icon). 

12. Ophi<>dolh</JQ l<ptorptNO (Spcg.) Hahn. 
Fragmente zur Mykologie 12:65 (1910). 

:: Ophiodothis lcptospora Speg. - F. Puigg. n. 331. (1887). 

Lear spots rstromata•) hypophyllous, innate, small, slightly raised, 5 mm in 
diameter, becoming ash-gray to dark bluish-gray, surrounded by a pale white areole, 
sparse or subaggregated, rarely connuent. Perithecia 2-5 in each stroma, crowded 
together, globose to angular, immersed, not raised, 120-150 IJ m in diameter. 
Paraphyses absent. Asci ellipsoidal o r ovate, attenuate-rounded above, thin-walled, 
ro\'Colate, abruptly short-stipitate, 50-60 X 10-22 JJm, 8-spored. Ascosporcs 
cylindrical, crowded together, attenuated and rounded at both ends, non-septate, 
straight or curved, hyaline, 40 X 4-5 JJm . 
Anamorph: None reported. 
Habi tat: On living leaves o r unidentified plant. 
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Distribut ion: Bra1JI. 
Etymology: leptospora "' Greek, lepta (slende r) + spora (spore), with reference 
to the scolccosporous ascosporcs. 
References: Spcgazzini, 1887; Saccardo, 1891; HOhncl, 1910. 

13. Ophiodollu!Ua leucospila (Bcrk. ct M. A. Curtis) Miller ct Thompson 
Mycotog;a 32:10 (1940). 

= Sphaeria /eucospila Bcrk. ct M.A. Curtis· Grcvillca 4:153 (1876). 
!! Linospora /eucospila (Bcrk. & M. A. Curtis) Sacc. • Syll. Fung. 2:357 

(1883). 

Leaf spots consisting of Jight·colorcd areas along mid rib and mai n lateral veins. 
Stromatic clypcus narrow, reduced in size, black . Pcrithccia hypophyllous, sunken 
in mcsophyll unde r a black epidermal clypcus. Pcrithccial wall well o rganized, 
consist ing of concent rically a rra nged cells th at form a short papi lla with a narrow 
ostiole which penetrates the clypcus. Paraphyses present, tending to disappear wit h 
maturi ty. Asci cylindrical, 8-sporcd, 80- 100 X 4.6 J!.m. Ascospores filiform, about 
as long as the ascus and 1 Jjm thick. 
Anamorph: None reported. 
Habitat : On living leaves of Plotamts occidemalis (Piatanaceae). 
Distribut ion: United States (Georgia, South Ca rolina • Type). 
Etymology: /eucospilo = G reek, leuco (white) + spilo (spot), in reference to the 
light -colored lesions. 
Comments: Ellis and Everha rt (1892) include a descript ion of this species, based 
on Berkeley (1876). 
Rererences: Berkeley, 1876; Saccardo, 1883; Ellis and Everhart, 1892; Miller and 
Thom pson, 1940. 

14. OphiQdolluliD li<b<nbugii Oo;dge 
Bothat;a 4:459 ( 1942). 

Leaf spots pale brown, circu lar to irregu lar in outline, up to 10 mm in 
diameter, often numerous, becoming confluent and covering a large portion of the 
lea f. Stromata epiphyllous, scattered on the leaf spots, discrete or in small, closely 
crowded groups of 2-3, bl3ck, convex, shiny, up to 0.3 mm wide. St romata in the 
mcsophyll com posed of rathe r loosely reticulate hyaline hyphae. Clypcus in the 
upper epidermis opaque, blackish-brown, 20-25 pm thick, up to 40 pm thick over 
the pcrithecial apex, not extending beyond the pc ritheci um, composed of closely 
interwoven, dark olive-brown hyphae 2.5-4 Jjm thick. Pcrithccia solitary, 
subglobose or somewhat irregular in shape, deeply immersed in the mesophyll, 
160-250 X 150-180 Jjm. Ostiole flat, t runcateconical, immersed in the clypcus, lined 
with pc riphyscs, with a more or less round pore 15-20 Jjm in di ameter. Pe rithccial 
wall delicate, hyaline, 5-7.5 JJm thick, closely appressed to the host mesophyll cells. 
Pa raphyses spa rse. Asci fairly numerous, 8-sporcd, ellipsoida l, rounded at the apex, 
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sessile, straight o r somewhat curved, 65-75 X 10-15 J.lm . Ascosporcs linea r, parallel 
but twisted in the ascus, hyaline, non-septate, 50·62.5 Jlm long X 2.5-3 Jlm wide at 
the rounded or truncate base and tapering gradually towards the apex. usually more 
or less sin uous. 
Anamorph: None reported . 
Habitat: O n living leaves of Oclma pulchra (Ochnaccac). 
Distribution: South Africa. 
Et)mology: /iebe" bergii • Lat in, in honor of L. C. C. LIESENBERG, a plant 
collector in South Africa who collected the original specimen. 
Reference: Doidge, 1942. 

IS. 0~ l<>ngsporo Swan 
Trans. Brit. Mycol. Soc. 79:567 (1982). 

Pcrithecia single, immersed in host mcsophyll, up to 600 Jjm in diam. Ostiolc 
with pcriphyses, situated under a stroma, surrounded by a pseudoclypcus o f dark 
host cells and some hyphae, wall composed of thin-walled hyaline cells, a smaller 
dark area may develo p below the ascocarp in mcsophyll and epidermis. Septate 
paraphyses present. Asci eight -spored, with a thick gelatinous wall without apical 
structures, 180-220 X 23-27 Jlm . Ascospores parallel, unicellul ar, 150-200 X 4-6 
Jjm, wit h a gelatinous outer wall layer, somewhat curved, rounded at bot h ends. 
Anamorph: None reported. 
Habitat: O n livi ng leaves of Eucolypws goniocalyx (Myrtaceac). 
Distribution: Australia. 
Etymology: lo11gispora = Latin, longi ( long) + spora (spore), referring to the long 

ascosporcs. 
Reference: Swart, 1982 (Icon). 

16. 0~ ~ H. Syd. 
Ann. Mycol. 29:2 12 (1931). 

lea f spots scattered, amph igcnous, irreg ularly angular o r rarely o rbicular in 
out line, o n upper surface, at rirst yellowish brown, late r turning reddish brown with 
a pale or greyish center, o n the lower surface indist inctly yellowish o r greyish-green, 
about 5-12 mm in diameter. Clypcus on both surfaces 25-50 Jlm wide, composed 
or dark b rown cells 4-5 Jlm wide. Stromata mostly fo rmed close to the leaf veins, 
immersed in the mesophyll, composed o f extensive ly re ticulate-branched yellowish 

to pale brown hyphae 3-5 Jlm wide. Pe ritheeia globose, ovate o r ellipsoidal, 
250-350 Jlm in diameter. Perit hecial wall me mbranaceous, 12-15 IJm thick, 
composed of concent rically arranged g reyish to o livaceous b rown cells. Ost iole 
papillate, perforat ing the clypcus, lincd with pcriphyscs. Paraphyses very num erous, 
most ly sim ple, ril iform. Asci num erous, 8-spored, clavate, much mo re atte nuated 
towards the base, subscssilc or very short ly st ipitate, thin-walled, 70-90 X 15-25 Jlm. 
Ascosporcs polyst ichous, narrow and clongate-fusoid, anenuatcd towards both e nds, 
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rounded at the tips, more or less sickle-shaped or sigmoid, rarely substraight, 
hyaline, 40·60 X 3-5 /Jm . 
Anamorph: None reported. 
Habitat: On Jjving leaves of StreptOCOitlon boumis (Pcriplocaccac). 
Distribution: Philippines. 
Elymology: neuroplrilo = Greek, ncuro (nerve, vein) + philos (loving), in reference 
to the clustering of the stromata along the leaf veins. 
References: Petrak, 1931i Sydow and Petrak, 1931. 

17. Ophiodolhd/4 ~ Gash ct Watson 
Mycologia 47:734 ( 1955). 

Diseased spots pale or indefinite whitish areas with dark margins o n leaves, 
stems and other plant parts. Perithccia scatlcrcd over the leaf spot, subepidermal, 
lenticular to depressed-globose, with membranaceous wall, 300-500 X 200-300 J.'m . 
Ostiolc 25 Jjm in diameter, short, inconspicuous, surrounded by a pseudoclypcus 
consisting of blackened host tissue. Paraphyses filiform, nexuou.s, guttulatc, hyaline, 
1-1.5 p.m wide. Asci arcuate or straight , cylindric-fusoid, abruptly narrowed to a 
short stalk and attenuated toward the rounded apex. 8-spored, 65-95 X 6-9 pm. 
Ascosporcs e longate, stra ight or spira lly twisted in the ascus, multiguuulate, 3-12 
septate, often slightly constricted about one third the length from each end, hya line 
to pale greenish, 55-66 X 1.8-3 p.m. 
Anamorph: None reported . 
Habila t: On living stems, leaves. nower stalks, flower scapcs, and pseudobulbs of 
Couleyo mossioe, Corrleyo sp. Loelio superbiens, Laelia sp., Odontoglossum 
uroskinneri, Oncidium bico/losum, 0. cavendislrianum, 0. leucoclrilum, 0 . 
splendidum, PholaellOpsis scllillerialla, Sobralia xontholeuco, Sobralia sp. 
(Orchidaccac). 
Distribution: Brazil, Colombia, G uatemala - Type, Mexico, Philippines, Venezuela. 
Etymology: orchideomm • G reek, orchidea (orchid) + Latin -arum (belonging to), 
for the common name of the hosts. 
Comments: This species was described from plants intercepted at U nited States 
ports of entry by Plant Quarantine Inspectors. It appears not to have been 
reported from the countries o f origin. 
Refertnce: Cash and Watson, 1955. 

18. Ophi.otlolhellD palmjco/IJ Batista ct Peres 
Saccardoa 1:49 ( 1960). 

Leaf spots epiphyllous, nu merous, black, shiny, 1-2 mm wide, a rranged in rows. 
Clypcus epiderm al or immersed in mesophyll, dark brown, pulvinate, carbonaceous, 
45-90 p.m thick . Perithecia oblong-depresed, wit h papill ate ostiole, extending from 

epidermis to mcsophyll, aggregated, 690-900 X 75-160 Jim, with a hyaline basal wall 
which is 7- 12 p.m thick. Paraphyses filiform, non-septate, hyaline, 0.1-0.2 p.m thick. 
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Asci cylindrical or fusiform, unitunicatc, 8-sporcd, sessile or short-stipitatc., 200-240 
x 10-13 JJm. Ascospores fusoid-clongatc or ftliform, straight or curved, non-septate, 
hyaline, 22-25 x 2-2.5 Jlm. 
Anamorph: None observed. 
Habitat On living rachis of an unidentified palm. 
Distribution: Guyana. 
Etymology: palmicola = Latin, palma (palm), + -icola ( inhabiting), referring to the 
host. 
Reference: Batista and Peres, 1960 (Icon). 

19. Ophiododtdla panamuuis Stevens 
m;no;s s;ol. Monogr. 11(2):44. (1927). 

Leaf spots up to about 5 mm in diameter or larger by coalescence, irregularly 
circular, with a narrow yellow margi n, each occupied by a s ingle s troma. Clypcus 
epidermal, amphigenous, black. Stromata about 1-2 mm wide, visible on both leaf 
surfaces, dull black, rough, the upper subepiderm al portion about 70-110 Jlm thick. 
The major portion of the stroma below the palisade layer is composed of colo rless, 
thin-walled prosenchymatous cells, about 230 IJm thick a nd 700-900 IJm in 
diameter, extending also to some extent between the palisade ceUs and developing 
extensively between the cells of the spongy tissue. Perithccia several in each 
stroma, located in the mesophyll, globose, about 230 I'm in diameter, with a 
papillate, hypophyllous, ost iole. Paraphyses lacking. Asci long, narrow, stalked, 
arising from all parts o f the pcrithecial wall, 12 x 7 IJm. Ascosporcs filiform, 
curved, obtuse, hyaline, 61-65 x 1.5 IJm. 

Anamorph: None reported. 
Habitat: On living leaves of Cordia heterophylla (Ehrctiaceac). 
Distribution : Panama. 
Etymology: ponomensis = Latin, Panama (t he country) + -cnsis (origin of), 
referring to the type locality. 
Comments: No Latin description was provided, but the name is valid as it was 
published before 1935 (G reute r et of., 1988). 
References: Stevens, 1927 ( Icon); Pet rak, 1928. 

20. Ophi<>dolhdlD pom8JUUWuis (Spcg.) Hohn. 
Fragmcnte zur Mykologie 12:65 (1910). 

• Oplriodothis paraguan'ensis Spcg. - Fungi Gua r. Pug. I, n. 292. (1885). 

Leaf spots epiphyllous, rarely amphigenous, indefinite, 1-15 mm wide, 
becoming dry and rusty brown to black. St ro mata cpiphyiJous, rarely hypophyllous, 
260-320 J.'m in diameter, covered by b lack, shiny, slightly raised clypeus, 
concentrically arranged o n the leaf spot. Pc rithecia solit ary, but seldom 2-3 within 
a stroma, 80-220 J.lm in diameter. Asci 8-spored, fusoid or fusoid-subclavatc, the 
upper part t runcate and thick-walled, the lower part attenuated, slightly pedicellate, 
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50-60 x 7-9 Jjm. Ascosporc.or; fusoid-acicular, acutely rounded at both ends, st raight 
or slightly curved, multiguttulatc, 40-45 x 2-2.5 Jjm. 
Anamorph: None rcpor1 cd. 
Habitat: On living leaves of Rollinia emargi11ata (Annonaccac). 
Distribution: Paraguay. 
Etymology: paraguarieiJSis = Latin, Paraguay (the country) + -cnsis (origi n of), 
for the type locality. 
Comments: Spcga7zini (1922) reported that the fungus was common on living 
leaves arou nd AsunciOn, but that these specimens had asci 90 X 10 Jjm and 
ascospores 60 X 3 IJ.m . 
References: Spcgazzini, 1885, 1922; Saccardo, 1891; HOhncl, 1910. 

21. Ophiotlc<MIIo sydowii Pcuak 
Sydowia 2:63 (1948). 

Leaf spots visible on both surfaces, irregularly dispersed, orbicular or elliptic 
to angular, 5- 15 mm diam., often con nuent, pale brown or reddish. Stromata only 
hypophyllous, irregularly dispersed or somet imes circularly distributed, 0.5-1.5 mm 
diam. Clypcus epidermal, black, 50-90 Jlm thick, pseudoparenchymatous, more or 
less raised. Perithccia globose or ellipsoid, 350-500 Jlm diam., ostiole blunt ly conic, 
wall consisting of layers of pale olivaccous to subhyaline cells 3-5 Jlm in width. 
Asci fusiform or clavate-fusiform, the basal part more attenuated, short ·sti pitate, 
120-150 x 17-24 Jjm. Ascosporcs parallel in ascus, narrowly elongate-fusiform, 
gradually attenuated to both ends. curved, rarely straight, hyaline, non-septate, 75-95 
x 5-6 Jlm . 
Anamorph: None reported. 
Habitat: O n living leaves of CO\'CIItlisll io (Ericaceae). 
Dislribulion: Ecuador. 
Etym ology: sydowii "' Latin, in honor of the Germ an mycologist, Hans SYDOW. 
Refertnce: Pet rak, 1948. 

22, O~Ua tarda (Harkn .) HOhn. 
Fragmente zur Mykologie 12(630):65 (1910). 

;;;; Ophiodotllis tardo Harkness- Bull. Ca li f. Acad. Sci. I, 2629. ( 1884). 

Leaf spots hypophyllous, angu lar to irregular, 3-4 mm wide, often confluent. 
Pcrithccia with a papillate ostiolc, covered by a black shiny clypcus. Asci 8-sporcd, 
cylindrical, abrupliy contracted, curved and bu lbosc at the base, 57 x 9 Jlm , 
Ascosporcs filiform, pluriguuulatc, 42 x 2 Jlm . 
Anamorph: None reported. 
Habitat: On Jiving leaves of Rhus divcrsiloba (A nacardiaccac). 
Distribution: United States (California) . 
Et)mology: tarda "' Lati n, tartlus (slow, tardy), referri ng to the delayed form ation 
of the ascomata. 
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Comments: Harkness (1884) reported that the ~ rruit~ formed slowly after lying long 
on the ground. 
Rerert'nces: Harkness, 1884; Saccardo, 1891; H5hnc l, 19 10. 

23. Ophiododu!lla tiJJu:lni.al! Chardon apud Chardon ct Toro 
Mycol. Explor. Venezuela, Monograph Univ. Puerto Rico, Scr. B., 2: 175 

( 1934). 

Leaf spots amphigcnous, more or less circular or slightly angular, more distinct 
on the upper leaf surface than on the lower, about 3 mm in diameter. Clypci 
estromata~) dull black, somewhat angular, 2 mm wide, conspicuous and rugose 

above, scarc ly visible and brown on the lower leaf surface, a lways surrou nded by 
a discolored ;,,one of host tissue. Pc rithccia 2-3 in each stroma, lenticular, nattcncd, 
large, wit h a heavy black clypcus above, 200-350 x 160-200 j.lm . Paraphyses absent. 
Asci cylindrical to cl avate, 8-spored, 68-82 x 9.5-11 J.l.m . Ascospores filiform, 
hyaline, nonseptate, tightly apprcssed in the ascus, a rcuate when free, 45-54 x 
1.5-2.7 pm. 
Anamorph: None reported. 

\ Habitat: On living leaves of Tithonia rotwulifolia (Aste raceac). 
Distribution: Venezuela. 
Etymology: tithoniae • Latin, (on Tithonia), for the host genus. 
References: Chardon, 1934; Petrak, 1935. 

24. Ophio<Jo<MI/a lrichocarpa H. Syd. 
Lean. Ph;l;pp. Bo1. 9:3126 (1925). 

Leaf spots distinct, amphigcnous, o rbicular, 3-8 mm in diameter, whitish to 
yellowish brown, with a narrow, raised brown borde r. Clypcus epidermal, dist inct 
on the upper leaf surface, not or scarcely developed on the lower surface, convex, 
black and shiny, covering the solitary pcrithccium, 20-25 J.l.m thick. Pe rithecia 
cpiphyllous, loosely aggregated on the lea f spot, si tu ated in the leaf mesophyll, 
occupying 2/3 to 3/4 the thickness of the leaf, 250-400 J.l.m wide. Pa raphyses 
absent. Asci cylindrica l, delicate, shortly ped icellate, 70-80 x 3-4 J.l.m. Ascosporcs 
hyaline, liliform, arranged parallel in the ascus, about as long as the lengt h of the 
ascus, 0.75 J.l.m wide. 
Anamorph: None reported. 
Habitat: On living leaves of Dracontomelon cumingiarwm (Anacardiaceae). 
Distribution: Phi li ppines 
Etymology: tricluxorpo "" Greek, tricho (hai r) + ca rpo (fruit), perhaps in 
reference to the filamentous (hair- like) spore. 
References: Sydow, 1925b; Petrak, 1928. 
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25. Op/liodo<h<lla uki (Rchm) Hohn. 
Fragmcntc zur Mykologic 12:64 (1910). 

= OphiodotJris ulei Rchm - Hcdwigia 36:380 (1897). 

Leaf spots amphigcnous, orbicular, scatte red, dull black, flat , irregularly 
rounded, often confluent, later becoming whitish, up to 3 mm in diameter. St romata 
amphigcnous, mostly hypophyllous. Clypcus up to 2 mm in di ameter, Oat, black 
and somewhat shiny, 20-25 Jjm thick. Perithccia 5-10 immersed in the mesophyll, 
200-230 Jlm wide x 160-185 JJm high. Paraphyses absent. Asci cylindrical, sessile, 
8-spored, 85-100 x 6-8 Jlm . Ascosporcs filiform, guttulate, hyaline, a rranged 
parellcl in ascus, non-septate, 75-85 x 1-1.5 JJm. 
Anamorph: None reported. 
Habita t: on livi ng leaves of Fabaceac. 
Distribution: Brazil. 
Etymology: ulei "' Latin, in honor of Ernst Heinrich Georg ULE, a German who 
collected plants for the Nat ional Museum in Rio de Janeiro. 
References: Rchm, 1897; Saccardo, 1.899; HOhnel, 1910; Theissen and Sydow, 1915. 

26. Op/liodo<h<lla WJCCinii Boyd 
Mycologia 26:465 (1934). 

Leaf spots amphigenous, circul ar, light yellow when young, upper surface 
becoming reddish-orange or occasionally red when mature, often with a yellow halo, 
lower surface ocher to pale yellow-orange, up to 2 em in diam., bearing numerous 
conidiomata, often turning black on fallen leaves. Ascoma an ostiolate pc ritheci um, 
immersed in tissue of leafspot, formed in fallen, overwintered leaves. Pcrithecium 
obpyriform 10 oval, (120)· 130·(150) ~m high X (134)-155·(192) ~m wide, usually 
with a single ostiolar neck but somet imes with amphigcnous ostiolar necks; ostiolar 
necks surrounded by a black clypcus (pscudoclypcus), becoming papillate at 
maturity. Pcrithccial wall prosenchymatous, in amphigcnous pcrithccia with 
pscudoparenchyma cells at the equator. Paraphyses hymcnial, fil amentous. septate, 
often branched, lining bottom and sides of pcrit hecial wall, 79-112 x 3-4 Jjm. Asci 
numerous, arising among paraphyses, lining inside of pcrithecium, except in 
pcrithccia with amphigcnous ost ioles where they arc restricted to sides of 
pcrithccium at equator and projecting inward, parallel to longitudinal axis of leaf. 
Asci unitunicatc, cylindrical, tapered at base, slightly thickened at apex, 100-130 x 
12-24 J,Lm, ofte n curved, with pore blueing in iodine, 8-spored. Ascospores hyaline, 
one-celled, filiform, usually slightly curved, 72- 116 x 2-4 Jjm, wit h a single row of 
large oil droplets. 
Anamorph: AccrvicfypeofUs porifomiOIIS Han lin (Hanlin, 1990b). 
H:tbitat : On livi ng leaves of Voccinium orboreum, V. condicans, V. cotymbosum, 
V. stomine11m va r. melo11ocorpum, V. ashei, V. tenellum and V. virgotum. 
Distribution: United States (Arkansas, Ca li fornia, Florida, Georgia- Type, Illinois, 
Mississippi , North Carolina, South Carolina, Texas). 
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Et)1Tlology: ~'accinii "' Latin, (on Voccinium), fo r the host genus. 
Comments: Boyd (1934) studied the ascomal ontogeny of this species and found 
that it forms a true perithccium with a paraphysate centrum. 
References: Boyd, 1934 ( leon) ; Petrak, 1935; Hanlin, 1990c (Icon). 

ANACARDIACEAE 

Dracontomelon cumingionum 
Bail I. 

0. tdchocorpa 
Rhus divtmiloba Torr. & 

A. Gray 
0. tarda 

ANNONACEAE 

Rollinio emorginoto 
Schlecht. 

0 . paraguoriensis 

ASTERACEAE 

Tithonia rotundifolia 
(Mill.) S. F. Blake 

O.titlroniae 

BIGNONIACEAE 

0. balansae 
0. bignoniaceanmr 

EIIRETIACEAE 

Cordia heterophylla Poir. 
0. panamensis 

ERICACEAE 

Andromeda femtginea Walt . 
0. ferruginea 

HOST INDEX 

Covendislria sp. 
0 . sydowii 

Voccinirtm arboreum Marsh. 
0 . vacci11ii 

Vaccinium ashei Reade 

0. vaccinii 
Vacciniwn candicons Midu:. 

0 . vaccinii 
Vaccinium caracasanum 

H.B.K. 
0. cuervoi 

Vaccinium COI)'mbosum L. 
0. vaccinii 

Vaccinium sramineum L . 
0. vaccinii 

Vaccin irtm rencllum Aiton 
0. vaccinii 

Vaccin ium virxarum Aiton 
0 . vaccinii 

FABACEAE 

0. ulei 
Lonclrocatpus sp. 

0. atromaculans 
Tephrosia elongara E. Mey. 

0 . edax 
Tephrosia suberosa DC. 

0. edax 
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MORACEAE 

Ficus aurea Nutt. 
0 . edax 
O. fici 

Ficus carica L. 
O.fici 

Ficus jimenezius Standi. 
0 . golophila 

Ficus sp. 
O.jloridanum 

MYRSINACEAE 

Myrsines sp. 
0. circuloris 

MYRTACEAE 

Eucalyptus gcmiQColyx F. 
MucU. ex Miq. 

0 . longispora 

OCII NACEAE 

Oclma pulchra Hook. 
0 . liebenbergii 

ORCIIIDACEAE 

Cottleyo mossiae Parker 
0. orchideamm 

Cattleya sp. 
0. orchideamm 

Laelia srtpelbiens Lind!. 
0. orcllideamm 

Laelia sp. 
0. orchideantm 

Odontoglossum uroskinneri 
Lind!. 

0. orchitleomm 
Oncidium bicallosum Lindl. 

0. orchideonun 

Oncidium covendislriamtm 
Batcm. 

0 . orchideomm 
Oncidium leucoclrilum 

Bat em. 
0. orchideantm 

Oncidium splendidwn A. 
Rich. ex Ouch. 

0. orclr ideanmr 
PIJolacnopsis schillerionum 

Reichb. r. 
0. orchideomm 

Sobralia xomho/euca Hort. 
ex Willi ams 

0. orchideomm 
Sobrolia sp. 

0 . orcllidcamm 

PALMAE 

0. palmicola 

PLATANACEAE 

Plarat~us occidet~ralis L. 
0. lcucospila 

PERIPLOCACEAE 

Streptocaulon baumis 
Decne. 

0. tiCttrophila 

FAMILY UNKNOWN 

Unidentified plant 
0. /cptospora 



GEOGRAPHIC DISTRIBUTION OF OPH!ODOTHEUA SPECIES 

AUSTRALIA 
0. longispora 

BRAZIL 
0 . atromaculans 
0. balansiae 
0. bignonioceantm 
0 . circularis 
0 . leptosporo 
0. orchideonmr 
0. ulei 

COLOMBIA 
0. cuervoi 
0. orcllideantm 

COSTA RICA 
0. galopllila 

ECUADOR 
0 . sydowii 

GUATEMALA 
0. orcllideamm 

GUYANA 
0. palmicola 

MEXICO 
0. orcJrideanmr 

PANAMA 
0. panamensis 

PARAGUAY 
0 . poraguoriensis 

PIIILIPPINES 
0. neuropltila 
0. orclrideamm 
0. trichocorpo 

PUERTO RICO 
0. floridana 

SOUTH AFRICA 
0. edax 
0. liebenbergii 

SRI LANKA (CEYLON) 
0. edax 

UNITED STATES 
0. femJginea 
0. fici 
0. floridana 
0. /eucospila 
0. tarda 
0. voccinii 

VENEZUELA 
0. orclrideanun 

0. tithoniae 
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Abstract. 181 species described by C.G. Lloyd in Lenzites . 
Polystictu s, Poria and Trame tes have been reviewed and the 
type specimens examined . 130 names are synonyms of existing 
names, 26 are accepted, 15 names are illegitimate being 
homonyms of older names, the types for 9 names are s terile and 
two types are lost. The following new combina tions are 
proposed: Skele tocu tis biformis, Skeletocu tis sensitivus, 
Climacodon dubitativus and Trametes glabrata. 

Keywords. Basidiomycetes, Polyporaceae, C. G. Lloyd. 

Introduc tion. This is the final paper in a series of papers 
treating the species C . G. Lloyd described in Polyporaceae s. 
lata. The reader is referred to the two published parts 
(Ryvarden 1989 , 1990) fora general introduction to the series. 
As in the previous parts I have followed the Index of Stevenson 
and Cash (1936) which lists all his new names and combina tions. 
In the Index there are references to the place of publication, 
Lloyd's collection number and other pe rtinent data concerning 
the types . To save space , this information is not repeated here 
a lthough the country from where the species was described , is 
given after an abbreviated reference to where the name was 
published. L.M.W . means Lloyd Mycological Writings and the 
next digit refers to the volume of the bound version followed 
with a reference to the pertinent page and year . 
In this paper the species are treated in the same way as in the 
Stevenson and Cash Index (1936), i. e. a lphabetically according 
to specific epithet. The names of the accepted species have 
been written in bold face indicat ing the taxonomic disposition 
according to the author's opinion. 
When a species is accepted taxonomically, it is c ited in the 
appropriate genus with a reference to a recent description, or 
the species is descr ibed if no modern description seems to 
exist. 
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LENZITES 
This name is now, according to the changes in the International 
Code of Botanical Nomenclature, art ic le 76.4, to be treated as 
masculine. Thus , many familiar specific epithe ts in the genus 
have c hanged their conjugation. However, I have no t changed 
Lloyd's original spelling. 

a bie tis , L. LMW 6 :909, 1920. USA 
= Trichaptum laricinum (Karst.) Ryv. 
a lbolutea, L. LMW 6:879, 1919. Java, Indonesia. 
= Lenzites acutus Berk. 
a lborepanda , L. LMW 7:1224, 1923 . Sou th Africa . 
= T rametes elegans (Spreng. :Fr.) Fr . 
clelanctii, L. LMW 6:887, 1919. Australia. 
= Gloeophyllum trabeum (Fr.) Murr. 
glabra L. LMW 5:811, 1918. Solomon Islands. 
= T r ametes e le gans (Spreng. :Fr.) Fr. 
huensis L. LMW 7:1106, 1922. Chlna. 
= Lenzites acutus Berk. 
isab ellina, L. LMW 7:1156 , 1922. Philippine Islands . 
= Le nzites betulinus (Fr.) Fr. 
ochracea , L . LMW 7:1106, 1922 . Brazil. 
= Le n zites b e tulinus (Fr.) Fr. 
p e rte nuis, L . LMW 7:1106, 1922. Philippine Is lands. 
= Lenzites betulinus (Fr.) Fr. / 
saepiformis , L . LMW 7:1273, 1924. Honduras. v' 
= Gloeophyllum mexicanum (Mont.) Ryv. 
yoshingae, L. LMW 7:1108, 1922. Japan. 
= Lenzites vespaceus (Pers.) Ryv . 

POLYSTICTUS 
adustus, P . LMW . 5:659, 1917. USA. 
= Trame tes suaveolens (L.: Fr.) Fr. 
aequus , P . LMW. 6 :933 , 1920. Tasman ia. 
= Trametes versicolor ( L. :Fr. ) Pil . 
affinis -luteus, P. LMW. 7 : 1239, 1924. Papua. 
= Microporus affinis (Blume & Nees: Fr.) Kunt. 
affinis-microloma, P . LMW. 7 : 1239, 1924. Philippine Is la nds. 
= Microporus affinis (Blume & Nees : Fr.) Kunt. 
The type collection has not been found. The following 
collection , determined by Lloyd, is selected as neotype: 
Phllippine Islan ds, Laguna, Los Banos Falls, Leg . 0. Ocfemina 
Feb. 1919 (B PI - Lloyd collection) . 
albo- badius, P. LMW . 6: 1038, 1921. Malaysia 
= Trametes a lbobadia (Lloyd) Corner. For a description, see 
Corne r 1989: 66 . Macroscopically tills species resembles 
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Datronia caperata (Berk.) Ryv., but has much shorter spores. 
albo-regularis , P. LMW. 7:1145, 1922. Japan. 
;;; Trametes pocas (Berk.) Ryv . 
albo- vestidus, P. LMW. 7:1192, 1923. Australia . 
= Trichaptum biforme (Fr. in Kl.) Ryv. 
anomalosus , P. LMW. 6:1007, 1920. Malaysia . 
= nomen dubium. The type consists of a few small pieces of a 
sterile brown pileate species. It is badly contaminated by many 
foreign spores and bears all indications of being old and dead 
or treated with some chemical. Its identity is unknown to me 
and the name should be dropped from consideration. 
anomalus, P. LMW 5:651, 1917. Sydney, Australia . 
:::: Trichaptum bvssogenum (Jungh.) Ryv. 
arenicola, P . LMW. 5:651, 1917 . USA 
= Coltricia focicola (Berk. & Curt.) Murr . 
argenteus, P. LMW. 7:1112, 1922. Zimbabwe. 
= Coriolopsis floccosa (Jungh.) Ryv. 
ater , P . LMW . 7:131 4 , 1924. Malaysia . 
= Microporellus obovatus (Jungh.) Ryv . 
bicolor, P. LMW. 6 :1001, 1920. Singapore. 
= Skeletocutis bicolor (Lloyd) Ryv. comb nov . Basionym as 
cited above. 
Basidiocarp effused reflexed, pileus up to 4 mm wide, smooth, 
glabrous a nd pale brown, pore surface p a le straw- coloured , 
pores small and angular, 6-7 per mm, margin white in parts 
cobwebby and 2- 4 mm wide, tubes fragile con colorous with pore 
surface, 200 urn deep, s ubiculum white cottony, less than So urn 
thick. 
Hypha l system dimitic, generative hyphae with clamps , hyaline 
and 2- 4 urn wide, skele tal solid to thick-walled, hyaline and in 
parts densely covered with crystals, especially in the 
dissepiments, cystidia not seen, basidiospores globose, 
hyaline , thin-wa lled and JKI- , 2 .5 - 3 urn in diameter. Known 
only from the type locality. 
The dimitic hyphal system with c la mped generative h yphae and 
encrusted s ke letal hyphae and small spores, place this species 
in Skeletocutis as circumscribed in moderns floras. 
conglomerus, P . LMW . 5:706, 1917 . USA 
= Trametes versicolor ( L. : Fr. ) Pil. 
cuneato-brunneus, P. LMW 6:1005, 1917 . Philippines. 
= The type is lost. 
decurrens, P. LMW. 3 :12 , 1908. USA 
= Coltricia perennis (L. :Fr.) Murr . 
doidgei, P. LMW. 7:1329 , 1924. South Africa 
= Trametes versicolor (L. :Fr.) Pil. 
dubitativus , P. LMW. 7:1111, 1922. Philippine Islands. 
= Climacodon dubi tativus (Lloyd) Ryv. comb nov. Basionym as 
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cited above . 
This species was later described by Maas Ceesteranus 
(1971 :135) as Climacodon efflorescens . The reade r is referred 
to his d e ta iled descriptions and illustr a tions. 
e burneus, P . LMW 7:1331, 1924. Malaysia. 
= The type is los t. 
felipponei , P. LMW. 5: 842, 1919. Uruguay 
= Datronia cape rata (Berk.) Ryv. 
ferruginosus, P. LMW. 7:1 242, 1924 . Indonesia . 
= Coltricia cinnamomea 
fiabellaris, P. LMW. 7:1316, 1924 . Philippine Is land s . 
= Tra me tes menziesii (Berk . ) Ryv . 
fleldbilis , P. LMW. 7:1111 , 1922. Brazil 
= Coriolop s is c f. te lfarii (Kl.) Ryv. T h e type is s terile a nd 
the re is of course a possibility t hat the American taxon has 
spores different from that of the paleotropics . C. te lfarii was 
origina lly described on basis of a collection from Mauritius in 
the India n Ocean. 
formosae, P. LMW. 5:632 , 1917 . Taiwan. 
= Earlie lla scabrosa (Pers.) Gilbn . & Ryv. 
fusco-zonatus, P. LMW. 5:69 , 1919. West Africa . 
= Coriolopsis as per (Jungh . ) Teng . 
gilvocolor, P. LMW. 7:1239, 1924. Indonesia . 
= Coriolopsis sanguinaria ( Kl. ) Ryv . 
glabratus, P. LMW. 5: 626, 1917 . Japan. 
= Trametes glabrata (Lloyd) Ryv. comb. nov. Basionym: 
Polys tic tus gla bratus Lloyd, Lloyd Mycol. Writ. 5:626, 1917. 
Bas idiocarps annual , fans haped to spatulate, up to 3 em wide 
and long tapering to a semi- stipita te base, 1-4 mm in diameter , 
coriaceou s when fresh , fragile when dry, upper surface 
g labr ous, faintly zonate and somewha t rad ia lly furrowed in dry 
specimens , probably smooth when fresh , white when fres h, in 
the type ochraceous to wood-coloured, pore surface 
concolorous , uneven and larger pores s ubdiv ided into s maller, 
thin- walled and angula r, approx ima te ly 2-3 per mm, context 
thin, whit is h. 
Hyp ha l sys tem trimitic, generative hyphae wi th c lamps , 2-4 urn 
wide, s ke le tal hyphae t hick-walled to solid, hya line , 3-5 urn 
wide, binding h yphae solid, tor tuous, 1-3 urn wide, cys tidia 
and basidia not seen , basidios pores a llantoid, hyaline and 
ne gative in Melzers reagent, 1-1 . 5 x 4 - 5 urn. 
Macr oscopically this species is very s imilar to T r ametes 
membrancea (Fr.) Kreisel from America, which however have 
wider and longer spores besides much s ma ller pores . 1t a lso 
r esembles old glabrous specimens of Trichaptum biforme which 
have s imilar macr oscopical characters . However, it is easily 
separated b y having much la rger spores a nd abundant cystidia 
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in the hymenium. 
The whitish fans haped basidiocarps wi th angular pores s hould 
make this species easy to recognize in the fie ld. 
glabro- r igens, P. LMW. 7:1145, 1922. Borneo. 
= Coriolopsis sanguinar ia ( Kl.) Ryv. 
glauco-effu s us, P. LMW. 7 :1 152, 1922. South Africa. 
= Coriolopsis floccosa (Jungh .) Ryv. 
g laucoporus, P . LMW. 7:1334, 1925 . Zimbabwe . 
= Coriolopsis fl occosa (Jungh .} Ryv. 
hexagonoides, P. LMW. 5 : 820, 1919. Brazil. 
= Datronia cf. stereoides (Fr . ) Ryv. The type is s terile and 
badly developed, but macroscopically it may r epresent and old 
and dead specimen of this species. 
hous tonii, P . LMW. 6:897, 1919.USA. 
:; Phylloporia chrys ita (Berk . ) Ryv. 
hunte ri , P. LMW. 7:1315, 1924 . Ghana . 
= Trametes menziesii Berk . ) Ryv . 
butchingsii, P. LMW. 7:1316, 1924 India. 
= Trametes menziesii (Berk . ) Ryv. 
imbricatus, P. LMW. 5 : 791, 1918. Australia. 
= Trametes membranacea (Sw.: Fr.) Kreise l 
immaculatus, P. L MW. 7 :1110 , 1922. Ecuador. 
= Trametes sp. sterile and bad ly developed . 
incisus , P. LMW . 7:1155, 1922. Phi lippine Islands. 
= Microporellus obovatus (Jungh.) Ryv. 
lamii , P. LMW. 7:1240, 1924. Indonesia. 
= Trametes menziesii (Berk . ) Ryv. 
lavendulus, P. LMW. 7 :1121 , 1922. USA. 
= Trichaptum biforme (Fr. in Kl.) Ryv . 
lignicola , P. LMW. 5 :696, 1917. Brazil. 
= Amauroderma sp . , an immature and sterile specimen. 
luteo-affinis, P. LMW . 6:1001, 1920. Angola. 
= Microporus affinis (B lume & Nees:Fr.) Kunt . 
ma.cuonii, P. LMW. 4:53, 1914. Canada . 
= Tra me tes versicolor ( L. : Fr. ) Pil . 
minutoporus, P. LMW . 7:1317, 1924 . Japan. 
= Trametes versicolor (L. :Fr.) Pil. 
oblectabilis , P. LMW. 3: 164, 191 2 . Brazil . 
= Coltricia ob1ectabilis (Lloyd) Ryv . For a descr iption, see 
Ryvarden & Johansen 1980. 
oblivionis, P. LMW. 3:164, 1912. Brazil. 
= Colt ricia hamata ( Rom.) Ryv . 
ochraceo-stu ppeus, P. LMW . 5:63, 1916. Australia. 
= Bjerkandera adusta (Fr.) Karst. 
ochrobirsutus, P . LMW. 7 : 1233, 1923. Japan. 
= Trametes hirsu ta (Fr.) Pil. 
ochrotenuis, P. LMW. 7:1318, 1924.Malaysia. 
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;; Trametes menziesii (Berk.) Ryv. 
pallidus, P. LMW. 7:1006, 1920. Malaysia. 
;; Microporus microloma (Lev.) Kunt. 
This is a species related toM . affinis and mainly separated by 
a much paler pileus and more a llantoid spores , i.e. 4. 5- 5 x 1. 2 
urn (M . affinis: 3-4 x 1.5- 2 from African sporeprint). 
p roliferus, P. LMW . 3 :8 , 1908. Ohio . 
= Coltricia perennis (L . : Fr.) Murr . 
p rosector , P. LMW. 7 : 1147, 1922. China 
= Trichaptu m biforme (Fr.) Ryv, 
pseudoperennis, P. LMW. 3 : 53, 1910. Philippine Is lands. 
= Microporu s affinis (Blume & Nees:Fr.) Kunt. 
p urus, P. LMW . 7:1158, 1922. Indonesia. 
:= T r ametes marianna (Pers.) Ryv. 
rarus, P. LMW. 6 : 997, 1920. USA. 
= Trametes conchifer ( Schw. :Fr. } Pil . 
roseoporus, P. LMW. 7:1331, 1924 . Malaysia. 
= Microporus affinis (Blume & Nees:Fr . ) Kunt . 
rufo- r igidus, P. LMW. 7:1330 . 1924 . Australia. 
= Polyporus grammocephalus Berk . 
scopulosu s , P . LMW. 5:843, 1919. Japan. 
= Microporu s microloma (Lev.) Ku nt. 
sebesiei , P. LMW. 7: 1240, 1924. Indonesia 
= Microporus microloma (Lev.) Kunt. 
semiinc rustans, P . LMW. 7:1236, 1923 . USA. 
= Trichaptum abietinum (Fr.) Ryv. 
sem.isanguineus, P. LMW. 4 : 39 , 1912. Singapore . 
= Pycnoporus puniceus (Fr.) Ryv. 
sepia, P. LMW . 7:1155, 1922. Philippine Islands. 
= Microporus xanthopus (Beauv .: Fr.) Kunt. 
similis, P. LMW. 7:1159, 1922. Indonesia 
= Earliella scab rosa (Pers.) Gilbn . & Ryv . , a badly developed 
specimen. 
striatulus, P. LMW . 6:890, 1919. Philippine Islands. 
= Microporus microloma (Lev . ) Kunt. 
s ubaff inis, P. LMW. 4 :550 , 1916 . Japan . 
: Microporus microloma (Lev.) Ku nt. 
s ubca.peratus , P. LMW. 6:996, 1920 . Australia 
; Datronia daedaleoides (Berk.) Ryv. 
s ubiculoides P . LMW . 7:1331, 1924 . South Africa. 
;;:; Schizopora flavipora (Cooke) Ryv. 
s ubochraceus, P . LMW 7 : 1191, 1923 . Brazil. 
= Trametes cotonea (Pat. & Har.) Ryv. 
s ubp ictus, P. LMW . 4:43, 1912 . Japan. 
: Coltricia cinnamomea (Pers.) Murr. infected by an imperfect 
fungus. 



subreflexus, P. LMW. 6:884, 1919 . Philippine Islands . 
= Protomerulius s ubstuppeus (Berk. & Curt.) Ryv. 
tenuiculus, P. LMW. 7 :1155, 1922. Sri Lanka . 
= Polyporus philippinensis Berk. 
turgidus, P. LMW. 7:1193, 1923 . Borneo. 
= Mollicarpus cognatus ( Berk.) Ginns. 
xantbo- concinnus, P . LMW 5:618, 1916. South Africa. 
= Podoscypha xantho-concinna (Lloyd) Reid. 
For a description, see Reid 1975:80 . 

PORIA 
cylindrospora, P . LMW. 5:65, 1917. USA. 
= Phellinus ferreus 
orchidaceae, P. LMW 7:1241, 1924. Indonesia. 
= Sterile and infected. 
pulvinata, P. LMW. 7:1196, 1923. Zaire . 
= Loweporus inflexibilis (Berk.) Ryv. 
xylina ,P. LMW 5 :630, 1917. Japan. 
= Leucophellinus irpicoides (Pil . ) Bond . 

TRAMETES 
albotexta, T. LMW. 5:614, 1916. 
= lschnoderma albotexta (Lloyd) Reid. 

For a description, see Reid 1975. 
borneoensis , T. LMW. 7: 1113 , 1922. Sarawa k 
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= Coriolops is sp. The type is s te rile . It may represent a prior 
name for one of the many species in Trame tes (s. lata) recen tly 
described by Corner from South- East Asia (Corner 1989). 
brunneo-flava , T. LMW 7:1113. Costa Rica ....--
= Trametes cubensis ( Mont.) Sacc . 
farcta, T. LMW . 4:?, 1915. Brazil. 
= Phellinus v iticola (Schw.) Donk 
gilvoides, T. LMW. 4:520, 1912. USA. 
= Phellinus viti cola ( Schw.) Donk / 
guatemalensis, T . LMW. 6 :1091, 1921. Guatema la . 
= Trametes elegans (Spreng. :Fr. ) Fr. 
karii, T. LMW. 7:1148, 1922. India. 
= Trametes lact inea Berk. 
krekei , T . LMW. 5:69, 1919 . USA 
= Spongipellis delectans (Pk.) Murr. 
lacerata , T. LMW. 5 :604, 1916. USA 
= Irpex lacteus Fr . 
morganii , T . LMW. 5:69, 1919. USA 
= Antrodia serialis (Fr . ) Dank. 
nigroaspera , T. LMW. 7 :1272 , 1924. Japan. 
= Oaedaleopsis confragosa ( Bolt. : Fr .) Schroet. 
nigro-plebeia, T. LMW. 7:1113, 1922. Sarawak. 
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= Fomitopsis dochmius ( Berk .) Ryv. 
obscu rotexta , T. LMW. 7: 1271, 1924 . Angola. 
= Coriolopsis floccose (Jungh.) Ryv. 
ochrolignea, T. LMW. 5:63, 1916 . South Africa . 
= Coriolopsis polyzona (Pers.) Ryv. 
p usilla, T. LMW. 5:774, 1918 . USA. 
= Trametes pubescens (Fr.) Pilat. 
que rcina, T. LMW. 7:1114, 1922. USA. 
= Trametes pubescens (Fr.) Pilat. 
retropicta, T. LMW. 7: 1113, 1922. Malaysia. 
= Coriolopsis sanguinaria (Kl.) Teng. 
roseoporus, T. LMW. 7:1116, 1922 . Brazil. 
= Loweporus roseo-albus (Jungh.) Ryv . 
roseo-zonata, T. LMW. 7:1144, 1922. Japan. 
= Fomitopsis caianderi (Karst.) Kotl. & Pouz. 
rufescens, T . LMW. 5:69, 1919. USA. 
= Trametes cubensis (Mont.) Sacc. 
rugoso-picta, T. LMW. 6:1039, 1921. Ec uador. 
= Trametes cubensis (Mont . ) Sacc . 
sensitive, T. LMW. 5:710, 1917. Japan . 
= Skeletocutis sensitive (Lloyd) Ryv . comb. nov. Basionym : 
Tra me tes sens itive Lloyd, Lloyd Mycol. Writ. 5:710, 1917. 
Basidiocarp effused reflexed to resupinate,adnate and tough 
when dry, up to 10 em in diameter in effused s pecimens, up to 
10 mm thick, pileus usually narrow , 1 em wide , s mooth, 
glabrous, margin lifted in dry specimens , distinct and 
r ounded, pore surface cream to beige with a s li g ht rosy tint, 
pores round 4- 5 per mm, tubes concolorous, context white and 
very thin. 
Hypha! sys te m di to trimitic, ge nerative h yphae with c la mps, 2-
3 urn in diameter, skeletal hyphae domina ting, solid, hyaline, 
3- 4 urn in diameter, in the dissepime nts heavily encrusted with 
fine grainy c rys ta ls , a few sparingly branched binding hyphae 
observed, solid and hyaline , 2- 3 urn wide. 
Basidia and cys tidia not seen, basidiospores e llipsoid , smooth, 
thin-walled, negative in Melzers reagen t, difficult to observe 
in most specimens , 3- 3 . 5 x 4- 4.5 urn. 
Causes a white rot in hardwoods . Widespread in Japan. 
The species is p laced in Skeletocutis because of the hypha! 
s truc ture with e ncrus ted s keletal h y phae, the s ma ll hyaline 
spores and the white rot. 
s towardll, T. LMW .. 5:683, 1917. Aus tra lia . 
::: Trametes lilacino-gilvus Be rk. 
subflava, T. LMW. 5:66, 1917. South Afri ca . 
= Oxyporus s ubflava (Lloyd) Reid. 

For a description, see Reid 1973. 
su bminima , T. LMW. 6:1060, 1921. Australia. 



= Trametes sp . The t ype is s terile and immatur e. 
sulcata, T. LMW. 7 :1146, 1922. Brazil. 
= Navisporu s sulcatus (Lloyd) Ryv. 

For a description, see Gilbertson & Ryvarden 1987:451. 
tenuo- rosea, T. LMW. 7:1193, 1923. Malaysia. 
= Fomitops is feeii (Fr . ) Kre isel. 
transmutans , T. LMW. 6 : 996, 1920. Singapore . 
: Lenzites acu tus Berk. 
truncata, T. LM\\' . 7:11 56 , 1922. Philippine Is lands . 
= Perenniporia tru_ncata (Lloyd) Ryv . 
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Basidiocarps pi leate, sessi le, e ffu sed, reflexed, individua l pilei 
small imbrica te , up to 2 em wide a nd 4 e m long a long the 
substrate, pilei triquetrous in section, up to 1 em thick at the 
base, woody , upper surface g labrous , war ted to scrupose, 
black at the base, olivaceous towards the margin, margin a long 
effused part narrow and black , pore s urface ochraceous to pale 
dirty brown, pores round and entire on horizontal parts, 3-4 
per mm, e longated and partly sinuous on s loping parts, tubes 
concolorous, up to 8 mm deep, context dense, ochraceous, up 
to 4 mm thic k . 
Hypha! system trimitic , generative hyphae with clamps , 2- 3 urn 
wide, binding hyphae of the Bovis ta type, a rboriform , solid to 
thick-wa lled, s lightly dex trinoid , 3-6 urn wide, cyst idia and 
basidia not seen, basidiospor es t runca te, subglobose, thick­
walled, s lightly dextrinoid, 6-7 . 5 x 4.5-5 . 5 urn. 
This is a hig hly characteristic species with the partly black 
pileus and the strongly branched arboriform binding hyphae. 
The spores are c lose to those seen in Per enniporia medulla ­
~ (Fr . ) Donk, whic h however is a strict ly r esupinate 
species and with rather narrow, and non - dextrinoid, sparingly 
branched s ke letal hyphae . 
truncatospora, T. LMW. 5 :853, 1919. Japan . 
= Perenniporia truncatospora (Lloyd) Ryv. 
For a description, see Ryvarden, Liang-Wang, Ji-ding 
1986: 228 . 
varia, T. LMW. 7 :111 4, 1922. Aus tra Ua . 
= Polyporus fusco-lineatus Berk . & Broome . 
violacea, T. LMW . 4:342, 1915. South Africa. 
= Nigroporus v inosus ( Berk.) Murr. 
vitrea , T. LMW. 5:69, 1919 . Singapore . 
= Fomitopsis feeii (Fr . ) Kreisel. 
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AJISTRACT 

Isolates of Aposphaeria amaca nchi Ell. b. Barth .. from 
Amarsnthus species . are compared with the type species of 
the genus, Aposphaeris pulviscula (Sacc.) Sacc., and wi th 
Phoma bet:se Frank, Phoma herbs rum Westd .. Microsphseropsis 
cencaureae Morgan-Jones, and Hiccosphaeropsis olivacea 
(Sonorden) HOhnel. Aposphaeria amaranchi is reclassified 
in the genus Hicrosphaeropsis and renamed Hi crosphaeropsis 
amaranchi (Ell.& Barth.) Heiny & Mintz with a complete 
description. 

INTRODUCT ION 

The genus Aposphaeria Sacc. includes approximat:ely 200 
species (Sutton. 1980). most: of which grow on woody 
plants. Hany of t.he species i ncluded are poorly described 
and may not be congeneric with the type. Apospllaeria 
pulvlscula (Sacc.) Sacc. (Saccardo. 1880). Thaxcer ( 19 22) 
and Sprague ( 1962) both commented on the need for a 
revisionary treatment, but many Aposphaeria species must 
be studied in greater detail to facilitate a ny future 
revision. 

In September 1987. a fungus (isolate 11843; IMl /1 327754) 
vas isolated from a diseased Amaranchus species (pigweed), 
collected by A. S . Mintz at the Universit:y of Arkansas 

1 Published with the appr oval of the Director of the 
Arkansas Agricultural Experiment Station. 

1 Current address: W. R. Crace & Co .. 7379 Route 32. 
ColWibia , MD 21044. U.S.A. 
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Agricultural Experiment Station Farm. fayett:eviUe. 
Arkansas . a nd was subsequently determined to have 
potential as a biocontrol agent on pigweed species. 
especiall y Amaranchus a lbus L. ( Min tz. 1991: Mintz et al. 
1992). The fungus was identified as Aposphaeria amaranthi 
Ell . & Barth. , previousl y collected in Rooks County. 
Kansas, June 2 l. 1895. on dead stems of Amaranthus 
r ecroflexus L. (Ellis and Bar tholomew, 1896). The type 
specimen of A. amaranchi from the Bartholomew col lection 
was loaned to us by the Farlow Herbarium (FH) of Uarvard 
University . Cambridge. Massachusetts. To our knowledge , 
A . a maranclli has not been discussed in the literature 
since Saccardo (1899) listed the species with a Lati n 
description. a nd no illustrations exist in the literature. 
Aposphaeria amaranchi was probably assigned to the ge nus 
initially because its pycnidia a r e s uperficial on plant 
t i ssue, a criterion e mpl oyed to distinguish some pycnid i a l 
fungi from Phoma and Phyllosticta (Sprague. 1962 ). Modern 
taxonomic standards for disti nguis hing Pl10ma species are 
based on morphological and cultural c haracteristics 
(Su tton . 1980). '.ole believe that .4. amara nch i closely 
matches the c haracte ri st i cs of Phoma species , a 
heterogeneous group. but is more a ppropriately classified 
in Hi crosphaeropsis. In this report we presen t a 
compari son of our A. amaranchi isolates to t he type 
collected nearly a century earlier . a nd propose a ne w name 
combination for t he spec i es. 

MATERIALS AND METHODS 

Two isolates of A. amaranc hi (pri vate collection /1 843 
and (1969) were used to demonstra te variation within the 
species. Other c ul t ures stud i ed incl uded Phoma becae 
Frank (ATCC (}2 463 5) ( Boerema a nd Dorenbosch. 1973). Pl!oma 
herbarum Westd . (ATCC 1112569), the type s pecies of t he 
genus (Morgan -Jones , 1988) . Hicrosphaeropsis cencaureae 
Morgan-Jones (ATCC (132058), and Hi crospllaerops i s olivacea 
(Bonorden) HOhnel (ATCC 1162 198 ) . the type species for t he 
genus. Cultures of t he A. amaranchi isolates were g rown 
on t h ree replicate plates of each of five media at 20 or 
25•C with 12 hours of fluoresce n t 1 ight each day (General 
Electric Cool White, lig h ted incubator Hodel l- 35VL, 
Percival Mfg. Co .. Boone , l A) or in darknes s in ventilated 
blac k boxes in the same incubator. The med ia included the 
followi ng : oatmeal agar (Difco Laboratories) , prepared 
one-half strength , r eplac ing t he agar; pota to dextrose 
agar (Difco Labora tor ies) , acidified wi t h four to five 



drops of 25X lactic ac id per 100 ml of melted media 
(Tuite. 1969): malt extract agar (Oifco Laborato ries) : 
cellulose agar (Eggins and Pugh , 1962 ), substituting 
Sigmacell Type 20 microc r ys talline cellulose (Sigma 
Chemical Company) for cotton cellulose powde r (Mo r gan· 
Jones and White . 1983 ) and doubling the agar; and pea 
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juice agar ( 1..Jeide mann ec al .. 1988) using only 18 g aga r 
per liter. Agar di s ks , 5 ro.m in diameter . were taken f rom 
7·day·old oatmeal aga r spr ead plate c ul t ures a nd inverted 
in the center of each plate. Colony c haracter isti cs a nd 
radia l growth rates we re observed at 7 and 14 days. 
Lesions on stems of Amaranchus albus inoculated wi t h 
conidia of A. amar:anchi we r e sur fa ce-s t e rilized and 
incubated as above in a humid c hamber for 7 to 10 days to 
promote pycnidial deve lopme nt. Pycnidia from oatmeal agar 
cul tures were also a ir-dried fo r comparison to the d r i e d 
type specimen of A. amaran t hi . Dried s pec imens of A. 
pulviscul a (f/1546, f/1299) were obtained from the Roya l 
Botanic Gardens a t Ke w. England, a nd dried s pec ime ns of P. 
betae (IMI 70665. 193078, 297878) we r e loaned from the 
International Mycological Institu te. England . Pycnidla 
were fixed i n Karnovs ky 's fixative (Karnovsky, 1965 ), 
embedded in JB-Q resin (Polysciences, Inc. , Warrington. 
PA) , sectioned with a g l ass knife , sta ined with Lugol's 
iodine (Tuite, 1969) followed by U a niline blue in 90% 
ethanol , washed. and mounted in Plast i c Mount Mounting 
Media (Polyscie nces , Inc. ). 

Dimensions of at l east 15 con idia and pycnidia mounted 
in lactophenol we re measured from cultures grown in l i ght 
a s described above at 2s•c on oatmeal aga r for each isolace 
of A. amara nchi . Agar bloc ks of cultures we r e exposed to 
a.11110nia vapors or treated with l N NaOH fo r observarion of 
piggent change, a defini ng characteristic for some Phoma 
species (Oorenbosch, 1970). To study conidia l 
germination, con i dia dilute d in wate r were s pread ove r a 
washed cellulose membrane on 1. SX. water agar and i ncubated 
a t 20 or 2s•c with light for intervals as indicated in the 
figures. 

RESULTS AND DJ SCUSS TON 

Morphological characteristics of isolate f/ 843. wh ic h 
wer e similar to characteristics of //969. closely matc he d 
those of t he t ype of A . amaranchi (Figs. 1. 2 ). Dried 
pycnid ia l cells of f/ 843 (Fig. 2) were more similar to the 
pycnidial cells from the A. amaranchi type s pec ime n (F i g. 
1) t han cells from fres h pycnidia of f/84 3. Slight 
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differences in the appearance of pycnidial wall s of 
isolate //843 compared to the t y pe of A. amaranchi we r e 
probabl y due to differences in maturity a nd me lanizati on 
d e pendent on s ubstra te and environment, since t he type 
specimen was prese rved on mature, dead pigweed stems 
collected in nature. Re lative hydrat ion at t he time of 
fixation was also a factor in cell appearance (Figs. 1. 
2). 

The morphology of A. amarauthi differs from t he type, A. 
pulv i scula (Sutton, 1980). in several respects. 
Conidio phores, whi c h are branched a nd septate in A. 
pulviscula. are a bsent in A. ama r anth i a nd are r e placed by 
phial idic conidiogenous cells. The outer pyc n i dial wal l 
i s more organi zed and smooth in A. amaranchi , t he inner 
layer of hyaline cells is not pronounced, a nd t he i nner­
layer cell size is not substantially differen t from the 
outer -layer cell size (Figs. 1. 2). In contrast . the 
inner layer of the pycnidial wall of A . pul v i scula ha s 
distinctly s mall er cells t han t h e outer layer (Fig. 3: 
Sutton, 1980) . The hyal ine conidi a of A. pulviscula are 
nearly cylindrical, whereas conidi a of A. amaran t hi are 
oval or al most spherical . Because we were unabl e to 
obtain living cul t ures of A. pulviscula a nd published 
accounts are incomplete , we cannot comment on spore color 
in mass for this s pecies. However. c u ltur es of other 
species of Aposphaeria r eportedl y produce yellowi sh cream­
color ed masses of conidia (Chesters, 1938). 

Dennis ( 1946) first noted t he need for comparison of 
Phoma-li k e s pec i es under uniform condi tions on artific ial 
media and began the t r a d ition, followed by s ubsequent 
authorities (Boereroa and Dorenbosch. 1973: Morgan-Jones 
a nd Whi te. 1983) , of publishing photographs of colonies on 
media . Oa tmeal agar and ma l t ext r act agar were favo r ed by 
Boerema for study of Phoma -like species. whil e Mo r gan­
Jones routinely used potato dextrose agar , mal t extract 
a gar and cellulose agar at 20 a nd 25oc for cultural 

FIGURE 1 . Aposphaer ia amaranthi type s pecime n. A. 
Pycnidia on pigweed stern . Bar - 100 ~tm. B. Conidia 
mounted in l actophenol. Bar - 20 ~tm. C. Longitudinal 
section of pycnidiuro on pigweed stem. Bar - 50 ~tm. D. 
Section of pyc nidium. Bar - 50 ~tm . E. Textura angularis 
in pycnidial wall. Bar - 20 ~tm . F. Cross section of 
pycnidial wall revealing conidiogenous cell laye r. Bar -
20 ~tm . G. Conidiogenous cell a nd developing conidium . 
Bar - 10 ~tm. 
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comparison s. In this paper, pea j u ice agar was incl uded 
becaus e i t promoted abundant sporulation (Table 1 ). 

Aposphaeri a amaranchi sporulated on severa l media in 5 
to 9 days. Colonies generally grew fa s ter at 2S•c than at 
2o•c (Table 1) and varied in appearance on differe nt media 
(Fig. 4). Cultures of A. amar anchi were similar i n 
pigmentation and general appearance to cultures of P. 
betae, espec i a lly on oatmeal agar (Fig. 5) a nd pea juice 
agar . bu t P. betae conidia in ma ss remained beige or 
pastel orange rather than darkening to buff or green as 
observed for .4.. amaranchi ( Table 2). Exposure to light 
general l y increased pig me ntation . Hi crosphaeropsis 
cencaureae d eveloped slowl y at 25•c (Fig . 5). However . 
after 2 weeks on oatmeal agar at 23•c. H. centaureae 
cultures were s imil a r in a ppea r a nce to A. amaranthi 
cultures. except that conidia in mass we r e much darker in 
H. centaureae cul cu res. 

The two isolates of A. amara nt hi diffe r ed s lightl y in 
appearance on the various media (Table 2). I solate (/843 
c ul t u res freq uentl y sectored or de ve loped with uneven 
margins or at di ffere nt rates. 

Overall. conidia of isolate (/969 we re slightl y smaller 
t han conidia of i s olate #843 (Table 2). Phoma amar anthi 
Brun. a nd Phoma amaranthi col a Brun. were previously 1 is ted 
on Amaranthus albu s a nd Amaranthus spinosus L. . 
respectively (Saccardo. 1895). Con idial dime n sions for P. 
ama ranthi (7 · 8 x 3 pm) a nd P. amar anthicola ( 2-3 x 1. 5· 2 
11m) eliminate a ny poss ibility of either of these being 
cons pecific with A. ama r anthi. Conidia of A. amaranchi 
we re similar in s hape to conidia of P. becae, 11. o li vacea . 
and 11 . centaureae. but were distinctly la rger (Fig. 6). 

As described for P. betae (Booth and Cornford. 1959). 
conidia of A. amaranthi ofte n germinated by first forming 
a s ubg l obose vesicle that later produced a germ t ube or a 
second vesicle (F i g. 6). Sometimes a septum developed 

F IGURE 2. Isolate f/ 843. A. Pycnidia developing on 
pigweed s t e m. Bar • 100 pro. B. Conidia mounted in 
lactophe nol. Bar • 20 11m. C. Long itudina l sect ion 
t hroug h pycnidium on pigweed stem. Ba r - 50 pm. D. 
Section of a i r ·dr i e d pycnidium f rom oatmeal agar. Bar -
50 pm . · E. Textura a ngularis in pycnidial wa ll . Bar - 20 
pm. F. Cross section of pycnidial wa ll. Bar - 10 pm. 
C. Conidiogenous cell. Bar • 10 pm . H. Section of 
pycnidia from c ul ture . Bar • 50 pm . I. Hyphae from 
c ul t ure. Ba r • 10 pm . 
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FIGURE J. 
Section through 

Apos phaer i a pu l viscula 
pycnidia. Bar - 20 J.tm. 

2 

FIGURE ,.. A. B. I sola t e // 969 incubated in darkness for 7 
days at 20"C (A) a nd 25GC (B) . 1. Oatmeal a gar. 2 . Pea 
jui ce agar . 3 . Potato dextrose agar. 4. Malt extract 
agar. 5 . Cellulose agar. 



TABLE 1 

Mean col ony diameters of two Aposphaeria amaranthi isol ates 
at 20 or 25"C in darkness or with 12 hours of light per day. 

Oat.meai Malt Extract Potato Cellu l ose Pea J uice 
Agar ' Agar' Dextrose Agar' Agar• Agar' 

light dark light dark light dark light dark light dark 

'S:!!ll 'S:!!Il 's;ml 's:ml -----'-<!!ll = Isolate 0969 1 wk 5.2 4.5 3.0 2. 7 4.9 4.9 2.6' 2.4' 3. 7 3.4 
2 wk 9.0 8.8 5.6 5.6 8.8 8.5 6.3' 4.1' 6.5 6.0 

Isolate #843 1 wk 3.2 2.2' 2.2 l. 7~ 2.5 2.1' 0.9' 1.8' 3.2' J.s• 
2 wk 3.4 4.0' 4.8 3.1· 5.9 5.5' 1.5' 2.0' 5.4' 5.8 

= Isolate 9969 1 wk 5.7 5.5 3.9 3.3 5.1 4.9 2.2 3.1' 4.3 4.3 
2wk 9.0 9.0 7.0 6.4 7.4 8.5 6.1 6.9' 7 . 7 7.7 

Isolate /1843 1 wk 2.5 2.5 2.0 1.7' 2.8 1.8' 0.6' 0.8' 3.1 3 . 0' 
2 wk 5 . 8 4.9 4.9 2 .2' 6.3 4.8' 1.4' 2.2' 6.2 5.6' 

"Difco Laboratories, Detroit, MI 48232. Oatmeal agar prepared one-half strength and agar replaced. Potato 
dextrose agar acidified with lactic acid (Tuite, 1969 ). 

"Eggins and Pugh (1962), substitut.ing Sigmacell Type 20 microcrystalline cellulose CSig.ma Chem i cal Company, 
St. Louis, MO) for ball-milled Whatman's cotton cellulose powder and doubling the agar. 

'400 ml of liquid !rom c00111ercial , salt-free, canned peas, and 18 g agar per liter of medium (modified recipe ..,. 

• No spor~1a~~~:~mann !.!:....!1... . 1988 ). &; 
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fiGURE 5. 
Cul t ures 
o n oa t meal agar 
incubated i n light 
at 2s•c for 7 days. 

1. Phoma becae. 
2 . Isolate f/9 69. 
3. Isolate 11843 . 
4. Phoma herbarum. 
5. Hi crosphaeropsis 

olivacea. 
6. Hi crosphaero psis 

centaureae . 

... •ithin t he c onidium during or following germi na tion. a nd 
ge rm t ubes we r e septate. P. herbarum also produced a 
vesicle similar to the conidium in size a nd shape prior to 
ge rm tube formation ( Fig. 6) . Uowever . conidia of !1. 
ol ivacea. a nd. less frequent l y. H. centaureae produced 
vesic l es i n t he same manner. so t he process s ugges ts 
similarities rather t han di ffe r e nce s between the two 
genera . Conidia of H. ccncaureae typically did not 
germinate on t he cel l ul ose me mbrane, but germinate d on 
agar media. 

Conidi a a nd hypha l strands of A. amar ant hi produced 
fusion pegs with eac h other and wi t h hyphae. Brown 
e xtracellular de posi ts were pr oduce d i n older cultures of 
isolates (/843 a nd fj9 69. especially o n hyphae immersed in 
malt extract agar or pea juice agar ( Fig. 1 ). 
Extracellular de pos it s were no t observed in cultures of 
t he other s pec i e s i n t he study. Isolates //843 a nd //969 
also produced occasional inte rcalary c hlamydospore -like 
cells "'' ithin hy phae immersed in media ( Fig. 7). 

The thin -wall e d pyc nidia. lac k of conidiophores. and 
phialidic conidiogenous cells of i\ . arnara nchi s uggest 
closer affiliation with Phoma or 11i crosphaeropsis species 



Iso late 9969 

Isolat.e 1843 

TABLE 2 

Cu ltura l a nd mor pho l ogical c haracteristics of 
two Aposphaeria amaranthi i solates. 

Pycn:.cila Conid 1a 
Diameter' Range Dimens ions' 

(Jun) {Jun ) (/ltn ) 
Range 

(Jun ) 

Col ony Spor e Color Anrnonia or 
Pigment in Mas s NaOH E!fect 
( 25'C, on Pig,men t 
Darkness )' in Agar 

273 200-400 12.6 x 11. 3 8.0- 15 .9 x 8 .0-11. 8 yellowish beige, changes !rom 

351 140 -480 IS. to x 12. 2 10 .2-22 .0 x 9 . 1-15.6 

olive green becoming must.ard to 

white to 
pal e pastel 
orange on 
pe<'l juice 
agar or a t. 
20,C; gray 
to olive 
green on 
other media 

greenish red, then 
with age dark brown 
on oat.meal 
agar 

beige t o 
yellow ; 
pale bu!! 
on pea 
j uice agar 

changes !rom 
color less 
t o yellow 
o r pale 
brown 

• Avera~:>e o{ Ci!Leen. 
' P1gment intens ifies when c ultures a r e grown in light. 

~ 
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than with A. pulviscula. The relatively large pycnidia 
(133-567 pm) and broad conidia (Byford and Ga mbogi. 1985) 
of P. betae suggest relatedness with A. amaranchi.. 
Conidia of Phoma capitulum Pawar. Mathur & Thirum. are 
also subglobose to ellipsoid (Sutton . 1980). Aposphaeria 

FIGURE 6. Germination of conidia. A-E: Conidia and 
hyphae incubated on cel lulose membrane over water agar , 
stained with lactophenol cot ton blue. A. Isolate !1969 . 
hours, 2s•c. Bar - 20 pm. B. Isolate (1843. 8 hours. 
20"C. Bar - 20 pm . C. Phoma betae, 8 hours. 20•c. Bar -
10 pro. D. Phoma herbarum, 8 hours, 20"C. Bar - 20 pm. 
E. Hicrosphaeropsis oli vacea, 29 hours , 25"C. Bar - 20 
IJm. F. Hicrosphaeropsis cencaureae. 18 hours. 23°C. 
unstained on potato dextrose agar. Bar - 20 pm. 
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amaranthi also shares characteristics with 
11icrosphaeropsis. another genus undergoing revision 
(Morgan-Jones and '.Jhite. 1987). Pycnidial fungi with 
small , pigmented , unicellular conidia produced from 
phialides are classified in lficrosphaeropsis (Morgan­
Jones, 197"). Conidia of A. amarant h l appear hyaline and 
lack the dark pigmentation of species such as 
Hicrosphaeropsls concentrica (De sm.) Morgan-Jones. which 
produces conidiomata that exude blackish conidial masses 
(Morgan-Jones a nd \.1hite, 1987). However. the conidia of 
A. amaranthi appear to have slightly thickened walls with 
a yellowish pigmentation. The pale green pigmentation in 
mass indicates greater similarity to l'licrosphaeropsLs than 
to Phoma. Microspllaerops is cencaureae. for example. has 
conidia described as pale brown to yellowish·brown 
(Morgan-Jones. 1974). The conidia of many 
!iicrosphaeropsis species have surface ornamentation. but 
the type. H. olivacea, produces conidia with smooth walls 

FIGURE 7. A. Extracellular deposit on hypha of isolate 
#969 immersed in malt extract agar. Bar - 20 J,tm. B. 
Abundance of extracellular deposits in culture of //969 on 
malt extract agar . Bar - 20 J,tm. C, D. Unicellular, 
intercalary chlamydospore-like cells in malt extract agar. 
produced by isolate f/843. Bars - 20 J.tm. 
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(Morgan-Jones. 1974). The ovoid to subgl obose s hape of 
t he con id ia of A. amaranthi i s consisten t with the shapes 
of conidia of several Hicrosphaeropsis species (Morgan ­
Jones. 1974: Morgan-Jones and White, 1987 : Sutton , 1980). 

Aposphaeria amaranchi does not fit other Coelomycete 
genera because of pycnidial wall structure or the presence 
of conidiophores typifying the other genera. Phylloscicca 
is not an appropriate genu s for A. amaranthi because t he 
conidiogenou s cel ls of A. amaranchi are not cylindrical or 
lageniform. and the conidia neither bear an appendage nor 
have a gelatinous coat (van der Aa, 1973; Yip. 1989). 

Description : 

11icrosphaeropsis amaranchi (Ellis & Barth. He iny & 
Mintz comb . nov. (Fig. 8) 

Syn. · Aposphaeria amaranchi Ell. & Barth. Erychea 4:4 
(1896). 

On dead stems of Amaranthus cecroflexus. Rockport. Rooks 
Co . . Kansas . June 21, 1895, col l ected by Elam Bartholomew. 
FH. type. 

Cau sing ell ipsoidal and elongated stem lesions on older 
Amarancllus species. especial l y Amacanthu s albus L., often 
girdling the s tem and comprising as much as one-third of 
the stem length, dark brown, sur rounded by a blackish 
margin. Petiole lesions causing defoliation. Leaf 
l esions usually restricted . circul ar. about 2 mm in 
diameter , dark brown. Blighting of lateral branches. 
Seed! ings kill ed. 

Pycnidia superficial or semi- immersed. solitary. 
unilocular, ol i ve green to brown or black , 140-480 Jlffi in 
diameter. globose , thin-walled. ostiolate wi t h a singl e 
ci r cular pore of 30-45 pm in d iameter. Wall with 2 - 4 cell 
layers . 11-22 pm t hi ck. of textura a ngularis, covered with 
l oose pseudoparenchymatous hyphae. Conidiogenous cells 
broadly simple. a mpulliform, approximatel y 10 JJm in 
diameter. phialidic. 

Conidia one-celled, ovate to ell ipsoidal or subglobose , 

FIGURE 8. Hiccosphaecopsis amacanthi ( - Aposphaer ia 
amacant hi). A. Pycnidium . B. Surface view of cells in 
pycnid ial wall. C. Conidiogenous ce lls. D. Conidia, 
i ncluding one germinated conid ium with vesic l e and germ 
t ube. E. In tercalary chlamydospore - 1 ike cel l (left) and 
extracellular deposit (right). 
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hyaline or ye l low. pale buff to light olive green in ma ss , 
s moo t h -wall ed. 8-22 x 8-16 pm , mostly 15 x 12 pm . 
Multiple and variously sized guttul es , randomly 
distributed, devel op only in conidia from older cultures 
(3 weeks old). Cells of hy phae mostly s traight­
cylindrical . 3-9 J,lm in dia meter . often bulging on e ither 
side of a septum. Colon ies s parsel y woolly, smooth on all 
media. with aerial mycelium less f r equent whe n grown with 
illumination. Colony pigme n t white to pale pastel orange 
whe n young or at cooler t e mpe ratures (2Q•c) . or on 
cell ul ose agar or pea j u ice agar. Mycelium ranging from 
whi te to g r ay to yel lowish olive g r een on oatmeal , malt 
extract. a nd potato dextrose agars . The presence of 
numerous dark pycnidia on oatmeal agar and po tato d extrose 
agar lends a dark a ppea r a nce to cultures. Crystal 
formation was no t observed. Extracell ular , brown d eposits 
are produced in malt ext r act agar and pea jui ce agar after 
3 weeks. Occas ional intercalary , unicellular 
c hl a mydospor e-li ke cells d evelop in media. 

Hi cr osphaeropsi s amaranthi is pathogen ic to va r ying 
degrees on several Amaranchus species in addi cion t o A. 
albu s . including A. r e crofl exus , A. spinosus, and A. 
IJybridus L. ( Mi nt z ec al. , 1992). 
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L.ACTARIUS seel. LACTI FI. US ANil ALLI ED SI•EUf:S 
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Abstract : Twe my-scvc n t:uw. all of them a:-aih;thlc to the :-.c~o:tion Lactij1uu.1 of thl.' 
genus Lm:tarius. have hecn wkcn imo account . M;my have hccn excl uded. wit hout ab­
solute certainty at ti mes. uthcrs )HLI into synonymy mainly a:- :• rc,ull of the rui(·ru­
scopical analysis of the re lative c:>:siccata. Thu:-c remaining h:•vc hccn divided imo 
th ree subsections on the hasis of their hypmhc:-izcd phylugcnctiL· rclatit•n:-hip. A nc11 
species is also proposell. l .m:wriu., pt.-gleri. vel)' ~imilar to / ... hygmpluJroic/1'.\. hut ~Cil­
arated by the pilcipe ll i:- s trurture whirh unmi)>t;tk:lhly point~ tu it-. phtdng in :-.cctiun 
A Ilardi Hesler & Smith. 

INTRODUCTIO ' 

It was FRIES ( 1821) who flr~t ~uhdivided the g~nu~ L11nariu.,, hut the dn:umM:rip­
tion of his t;l;o:onomic categor ic~ i~ too wide tn define the group of fungi deal t with 
by us. T he Swedish author cswhlishcd the group~ Galorrlwi. Ru.Htllw~·' ur Sul.ululn•' 
to include ;ti l the Lactari i exhibiting "pi l eu~ ~icnt~. tmtrgine nudu-.. l . .amellac <.'(111-

fcrtae juniores ;tlhidac. t.lcin lutc~rcmcs ve l rufc~ccntc:.. Substant ia l;txior," hut di~­
tinguishcs four specie!' ~dulce~. JJilculaevi.- twmcly Aguricu.\ mlenw,, II. miti .... ,imm. 
A. quiews. and A. su/}{/ulcis. FR IES ( 1838) widens the" group Ru\.\tthm:' tu eight 
species. includ ing I.Atctariu.,·mlenms and it ~ var iety m:t /('lmllop/1.\ , ;tnd define~ it " lal· t ~ 

:tlbo mi ti, pi leo sicco gl;thro". Fric~·s system i~ followcU hy SAC'CA RI10 ( IXX7). 
who numbers L. volemus wit h ib varietiC!'tJI!tlt•Hwtopu., and .,·uhmgo.\ln. L. prim·I'J'·'· 
L hygmphoraides. L. di:mms. L mrmgi.\, L /i, ·idtlllls :mU L lulmlu\ among the 
Russulare.~ "pilco polito. glahro". The ~amc J>attcrn will he folluwcd hy RICK EN 
(1910). who in the Rw.sufaria recognizes fnur group~ among whid1thc ·miti", hy 
LA 'GE ( 1935) who reckon~ L. mfemu.,· in the l?u.uulariu. Glulmui. l .actu.~i ;uul hy 
quite a few other <HLthors. QUELET ( 188X) propo~c~ an infragcn~ril' "uhdivi,;inn at 
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v.sriance with Fries. is e~senti;.11ly ba!!cll on pi leu~ character:. and includes L. lacli­
fluus. a synonym of L.. volemw;, among the 'pruinosi' with "vui lc pruineux. rare­
men! visqueux", more prcciscly mnong the 'cymhiforme.\· with "peridium charnu 
ct ;unple. convexc. puis en coupe". BATAILLE ( 190X) amJ KONRAD ( 1935) rely 
heavily on Om~lct'~ taxonomy. the I alter subdivides OuCict':- 'pruinmi' intn Pipc:mti 
:1 nd Dulces anc.J the second gwup i!' fun her subdivide(.] into 0/4!11/e.'\. Su/)(/u/ce.\ 
and fina lly Volemi which includes only L l'oh:mw• :md arc defined as follnw:­
"Chapcau ch:1rnu. Lait dnux, blanc. trCs ahondmu. Chair c t l;u11CIIc:- hruniss:uu ;I 
l'nir et au froissement". KUEHNER & ROMAGNESI ( IQ53a). I·IEINEMA N 
( 1960) and BLUM ( 1976) are in line with Konrad ;.1m.l place L. mgarus in the Vole· 
mi. As a mauer of f;1ct. Kuehner & Romagnesi incluUe also L. mbrocincws 
which, however. was tr;msferred into the Umlmnati :-non after ( 1953h). NE • 
HOFF's taxonomy {1956). for the first time. fncuse:-. nn micru:-cnpic charactcf!-. 
however their importance is over-estima ted and a~ a consequence very close ly re ­
lated species like L. ''olemus :md L. mga111s are ;iccomod;ued inw twn d ifferent suh­
sections of Rhy.wcybe, namely Dicryo.~porini :md Newmspori11i. BON ( 19XU) turn:­
many clements of euhoffs cla!'si f ic :~tion to good ;account integrating them intn 
Ou~let's fr<tme-work. as ;t result his groupings arc much more n:~tural. SINGER 
( 1975) includes<~ su hsection Laclifluini. in sectitm Dulce.\ hut it:- circumscription 
is slightly larger than th:u of the grnup under investigation. HESLER & SMITH 
(1979) name section LI.Jclijluus. upgr;ading it. subsection Utclijluae hy B RUNG­
HAM ( 1908). a group perfectly coextensive to the one we arc going tudiscu!\.' am.l 
define: "Pileus colored and the !>ubcuticulilr or cuticular layer consisting of in­
Oated cells or inn:ued cells numerous in the region: pileus dry. vc lutinous tu un ­
poli s hed. co lors genera ll y bright (yellow. orange and red). n01 dull <I!' in 
Plimhogalus". We would like to make a separ~ue mention of HE lM':-. :-.ystcmatk ;ar­
rangement ( 1937. 1955}. who inserted many tropical :-pccie:- into OuCiel's sy!'tcm. 
The phylogenetical infurnmtion dr.1wn from these specie:- pcrl<tu;ldctl him into giv· 
ing the genus a sectional suhdivision which wa:- .a!' rmtuml a:- po~~ible. taking 
into account not on ly morphologic;~ I affinitiC!> hut :.lso evulutivc une:-.. Heim declared 
his classification to be rcg<arded :t!' provisional. nunc the le:-..' the impon;ance of hi:-. 
!>)'Stematic method still hold!' good. According to the rule' of the I.C. B. N. the cor­
rect name of the sect ion under :-tudy is Lacriflum ( Burlingham) Hesler & Smith. 
in fact it is the first that lms been va lidly puhli:-.hcd at :-uch a rank. We have also to 
hint :.t the name Volemi Konrad which. even though not v;1lidly puhli:-hed at the :-Cf.:· 
tinn rank. is curre ntly used hy mu:o: t Europe;m iluthur:-. 

Section U1c1ijltms (Burlingham) Hesler & Smith 1979. North 1\mcrican Specie:-. of 
U1ctun'u.~. Ann Arbor = Volemi Konmd IQ3S. Lcs l<.lcWries. Bull. Soc. Myc. Fr .. 
5 1: 160-191. se nsu Au ct. pl.. Sporophore size medium to medium-l.:uge. Pi leu !;; with 
orange-tawny or brown-tawny colour:-.. sometimes lightcr(yellnw-ochre to whitish) 
or darker (brick-red brown). alw;.1ys dry. finelyvclutinou:-. almn:-t 'month. to velvety. 
L<.unellac medium to very sp;1ced. Sti i>C smnc colm1r a:- pileus ur :-lightly paler. ~Hex 
copious. ge nerally mild. often staining lamellae anti cuntext hrnwn. Odour often 
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herring-like (trimethylamine). taste mild. Pileipellis made up of a layer uf subglohu~c 

cells bearing a turf of hairs. Spore~ globose reticulate. or ellipsoid, verrucose nr re­
ticulum more or less complete. Cysti<.lia and hair-like m;trginal ce lls Mmlc timcs pc­
culi<!r, subulatc and very thick-wa llcl..l or flcxuo~c ~md capitate , more often than not 
ci~W<ue. Type species: Lacrarius I'Oiemu.f (Fries) Fries HBK 

Key to species 

1 Hymenial cystidia numerous. prominen1. lanceolatc :JtH.I very thick-w;~ltcd. 

spores globose or subglohosc with a complete reticulum ......................... .... ........... .... 2 
- Cystidia with wall s th in or on ly slightly thickened. spores more ur lc:•$ elong:.ucd. 
verrucose or with an incomple te re ticulum ............................................................... 6 
2 Cuticular cells small and dense. ahout 10 tum. pi leal margin wi th plot in concentric 
wrinkles 
• Cuticular cells l;trgc. ahout 20 fl llll 
3 Lamellae spaced ................................. ........................ ..... .. ......... t. au.wrm,oltmllL\ 
· Lamellae somewhat crowded .............. ...................................... ........................ 4 
4 Pileus buff yellow .. .. .. .. ........... .... ....... . ............. L. ''olemus var.jlal'lf.~ 

· Pileus with orange. brown-red colour;<;. .... 5 
5 Pileus o range tawny or Ontnge brown ........................................................ t . ''olemu.~ 
• Pileus brick-red. with coppe r shades . ...................... t . 1'0/emus v;tr. oe(/ematopus 
6 Spores with a more or less comple te reticulum. pi leu~ with hmwn arH.I11r:tngc co l· 
ours. often with red shades ......... .. ..... .. ..... .. .................................................................... . 7 
. Spores dotted. pileus generally with light colour;<;.. white. yellow. ochre. se ldom 
with orange or brown shades ........................................... .... ....................................... 8 
7 Context pi nk wi th FeS04. lamellae moderate ly spaced ... .......... .. ..... ......... L rugatus 
• Context unchanged wi th FeS04. lame ll;te distant ..................... L hygmphoroide.\ 
8 Cuticle st ructure typk:.d. h;tir-like ce lls perpendicular to pilcu~ surface. long. 
thread li ke. o nly rarely slightly capita te .. .... ............................ .................... .. ............. . 9 
• Cuticle structure not typical . II 
9 Hymenial cystidia hair-like. more or lc:.:,. e<tpitmc. ;:,. J>Orc :,. 7.0-KtlxS.0-6.0 11tm 

Llmeolu.\ 
. Hymenial cystidia clavate. spores 8.::i· lll.Oxfl.5-75 Jum ...... ........ ....... .... ..... ..... ..... 10 
10 Pil eus buff ochre with orange :md cinnamon s h;ule~. under l..epto.'ipemwm 

................ L. chtrkci 
• Pileus orange brown or red orange. unde r Norllofagu . .; 

....... t . cfarkei v;.1r. aumntiomber 
I I Cuticul:lr hairs tangled 10 fnrm a trichodcrm ium parallel tu pi leu~ ~urfacc before 
turning upwards ......... .. .... ... .... .... ... ... ...... ....... .. ............... .. ... L. carihaeus 
• Cu ticular hairs short. up to 16 {Urn wille. often c;~ p i ! atc or vcsicul:uc 

............................................................................... L . pu1iclu., 
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UCfARJ S CORR UC IS Peck IX7'1. Ann. Rep. N.Y. State Mu:-. ... '2: Jl. 
U1cturius ,.ofemus v:1r . . wbrugo.ws l'eck 1885. 
Etymology: lat .. corrugis. e = wrink led. 
Iconography: Atkinson 11 5: Hard liS: Hesler & Smi th 2~ & 151: Miller 61: Smith & 
Weber239. 
Illustrat ions: fig. I. pl. Ia. 
Pileus (4)-5-12-(20) em wide, convex to depre~:o;ed. dark vin<~cCou:- brown at centre. 
paler at m:ugin. sometimes owngc-cinnamon w fcrruginou~. tl ry. conspicuously 
velvety. concemric wrinkles quite ob-
vious near margin. Lamellae adnate-sub-
dccurrent. pale ochre to buff. brown 
when broken. close. mei.Jium hroad. 
sometimes forked. Stipe 5-11 em long. 
1.5-2.5(-3) em thick, C<Jual. grey-brown. 
sometimes with red-brown shades. paler 
than p il eus. Contex t whi te staining 
brown. taste and odour slight; latex 
white. unchanging. copious. swining tis­
sues brown. Spores globose or suhglubusc. 

~~t~~:~~~~1.2iJ:<~:g~~~~~r~~~:~~~9~:o~~ 
or less complete made up of mediu m 
mMked connectives and !>Orne thinner 
lines; spore print white. Basidia four­
spored. 55-60x9-11.5 ,u m. Cystidia numer­
o us . 70-80x6.5-8 flllll, l<mccolatc. 
thick-walled. conspicuous. Pileipellis wi th 
very long hairs. about 120- 150x4 (lttn. ri$­
ing from a dense layer of small. irregular­
ly roundish cells. 
Habitat and distribution: un soil in deci­
duos and mixed woods. June-September; 
United States. Mexico. Japan and China. 
TYPE: C. H. Peck. cw York. USA 
(NYS). 

a~ 

b 

t'ig. I ·l.uctuml • l 'llffl l!-,1s: ;r) ~ tl'l•r..: . 

h) <:)'Stidium, c) pi l cipc lli~ ~tructu rl'. 

COLLECTIONS EXAMI NED: ,\ QU I: (i. Pacinni. 7 1'}/G , Michig:tn, l iSA. K: DA R..:id, 

4260/80·6, Tcnnc.sscc, USA; A. l·t Smith, 4260/80-(,, Michigan. USA. M IC II: (i . ~. Uurlingh:trn. 

13/811907, North Caro lina. SA: W.B. & V.(i .Cook..: . .l5-'.llt o, ()hio,lJS;\ ; F. H (>loCO<.:)'.'l l 2. Michigo111. 

USA: B. I saacs. 2527. A o rid:1, USA; <.: .1·1. Kauffm;tn, t:\J'IJ I'l2to, P\:nn~yh-:.nia. USA; L.(.'.(,'. 

Krieger, Kelly 134, Maryland, USA; D. Lc ..,is. 5 16. Tcxa~. US;\ ; Ci.W. Martiu. 14!1 l'l3•J.l nwot. U:o. A: 

A.H.Smith, 10200, Tc nnCS)C\:, SA: '.S. Weber . .W51. (icurgia. SA: R.M\·. V:tugh. 24\ , Mcxicu. 

OBSERVATIO. S: Very similar to U1cwriu.\ t•olem11~ (Fr.) Fr .. thi ~ spccicli i~ tli li­
tinguishcd by a series of ch<tractcrs which neverthele!'S. accord ing to SM ITH 
(1977) and HESLER & SMITH (1979). <trc very va riahle in fruit-t'lodic:- of 
the same species and sometimes prese nt in fruit-hotlic~ of the other S J>ecie~. so 
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that a numhcr of collcctiom. look as if imergrading o<:cur:o.. J-luwcvcr, t . t:o"ugt\ 
is distinguished by the bigger sporc:o.. the striking wrinkling of pilcu:o. am.l the darker 
colours. In our opinion the st ruciUre of the pilcipe ll i:o. :tppc:m. :-ufficicntly different 
to separate the two SJ>Ccics. In L c:om1gis the cuticu lar hair:-. arc much longer anU 
more numerous and o ften :tpparently woven imo :1 trichodcrmium. :tnd arc horne hy 
a very compact layer of cclb which. comrary tu wh:u i ~ ohscrvctl in l .. t•olemus. 
is made up of rchuivc ly )>mall. very irregukJTly roundbh cell:-.. Th i)> kind of l\truc· 
ture is hardly to be included in our definition uf )>CCI. l..cu:tiflum.l>ln we think that 
the striking similarity both in field ch:.tmctcr:o. and micro:-.wpically wi th 1.- L'ole· 
mus is essential for inclusion in the group under inve:-tigation. Fur what concern:. /_ 
volemus var.subrugal/ls we be lieve. in line with HESLER l-:: SM ITH ( 1971J), that 
it has to be placed in synonymy with L. com1gi.,·. LANGE ( 19~5). who collected it 
in North America, regards it <LS ;1 twnsi tional form hetween 1- L 'olemu~ ;mJ L. 
com1gis. 

LACTARIUS VOLEM US (frie!o.) Fries 1831-:. Epicr. Sy:,t. Mycul.. ."\44 
Agaricus lacrifluus Linneo 1753. Species plant;1rum. I 172. 
Agaricus vulemus Fries 1821. Syst. Mycol., Vol. I. 69. 
Agaricus lacrijTuu.satueus Hoffmann 1789, Nomenclatur fungorum. 
Agaricus dycmogalus But liard 1791 . Hist. Champ. France. 
Agan·cus lestaceus Albertini & Schwcinitz 18115. ConSJ>CCtu:. fungnrum. 2()<) (non 
Krombholz 1831/47). 
AgariciLsruberSecret<tn 1833. Mycographic suisse.fN(non Pcr:-unn 1~01 ct T rauinick 
1809). 
Agaricus ichomws Krombholz 1831. Natur. Abhil.. 
Lactarius lactifluus Que let 1886. Enchiridion fungo rum. 131 . 
Lactaria vo/ema Schroet. 1889. Pilze Schlcs. l. 535 
Lactaria factifltw Burlingham 190K Mem. Torrey Bot. Cluh. 14 ( 1): 90. 
Etymology: lat.. vole mum pi rum = pear which fit:- intu ;1 humi 1>;1lm. Same :,izc a:. a 
pear. 
Popular names: lattario vole mo. peven1ccio gi<JIIu. vacchctw ( lwly) : lacwirc grul>:.C 
poire, lactaire a lait ahondunt. lactairc onmge durC. lamburun. mugcole £1 lait 
doux, vache, vachctte. vachottc, velo. vio (France): urange-hruwn Lacta­
rius (Great Britain): kc nyCrgomba (l-lungary): :.ynwinlw (Czccho~lnvaki>~): kult;•· 
riska (Finland): milda hrotl ingcn. mandclriska (Swc<.lcn): :.pisc lig m;1clkch:n 
(Den mark): brat ling. hradling, gold-pra tt in g. gold-lm1tling. milch·hrutchcn. hrutt>ilz. 
milch-brm li ng. birncn·milchl ing. sc mmerfarbcncr milchlin~ hruckling. sussling 
(Germany). 
Iconography: Blum 16: Bres:~ <.lola 390: Britzchm1yr 6: Uulli:mJ 5X4: Ccnu 1711: 
Cooke 999: Fries 10: Gillet 170: Grambcrg 14; Hesler & Smith 29 & 56b: lmazc­
ki & Hongo 23,248: Korhonen J>.l84·185: Kromhholz :\9. 1-4: l..<1nge 176g: Marc· 
hand 147:Michael & He nnig5.54;•: Millcr62:Ncuhoff 1:\,51: P:~ciuni(l981) 127: 
Patou illard 323: Peck ( 11$97) 30: Phillip:- p. ~~:Rieken 14. 3: Rolland 72: Romag­
nesi 17: Smi th & Weber 240: Svrcek & Kuhicka p. 257: and quite :1 few other:.. 
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Illustrations: fig. 2. J)I. lb & hi. 
Pileus 5-\S em wide. conve~. then e~p~nding 10 pl<tnc. depressed ;u centre. m time~ 

funnel-shaped . o range-wwny tO o range-brown, at time pale r with nchre or ye llow 
shades. generally darker at centre with 
reddish shades. dry. more nr less velvety. 
surface rimose in old specime ns. Uuncl· 
lac adnate subdecurrent. whit ish. then 
p:.~ l e ochre-cream, medium broad ;md 
crowded. some times fnrkcd. ~ t:t in ing 
brown whe n touched . Stipe 5- 12 em 
long. 1-2.5 em thick. equ;~l. slightly ta· 
pering <It base. 1\0mctimcs swollen in the 
midlllc. concoloruus wi th the pi leu~ or 
paler. ochre-cream. pruinose. Cnnte~t 
whitish. slowly !ll<tining brown. taste mild. 
odour strong. peculktr, herring-like or 
similar to topin:unhur; lmex white. mild. 
very copious. s ,>ores glnhosc to subglo· 

~~~~~o[7j:;}48,~;~~;!_ ' ~ ~~~~~)~;~~~;,~~~;~~ 
tion made up of a complete. medium-sized 
mesh. resulting from somewhat marked 
lines and a few thi nne r ones: spore prim 
whi te. Basidia 4-spored. 50-70x9- 11 
111 111. C)'stidi;1 50-80x7-9 tum. character-
istic. quite prominent. lancenl:nc ;l rH.I very 
thick-walled. J>ileipcllis m:tdc up of a 
layer of roundish cells which bc;lr!l quite 
;1 few hairs. J-5 fUill wide :md up w 90 
JUill long: thick-w:•lled pileOC)'!I tic.Jia 

~ 
a 

t-' i g. l- Lt~cwrirut•(lkurm : o~) liflOrc. 

I• ) l"~"l<lidium. ~·) Jlikipo.: lli\~l riiCIIrh:. 

similar to hymenialnnc~ abo prese nt . Stipe cu ticle !>tructure the :-mtte a~ in the pi­
leus. 
Habitat and cJist rihution : on soil. unde r ' '<lriou:- hrnad· kavelltrce~. especial I)' oak~. 
chestnut -t rees. beeches :md hornheams, but unller conifers a~ well. J une to Sep· 
!ember: widcspre:1d in Europe even though uncom mon in Northern region~. 

common and wide-spread also in Ce ntral-Northern America. r:trc in Nor thern Af· 
rica where i1pp;trcnt ly it ill ~ubstitutcd hy J .• at:wriu.~ mgaws K. & R .. prese nt ;tlso in 
J;lpan. China ;md Asi:t Minor. 
T YPE: lacking. 
COLLEC.TI<lNSEXAt\.II NEI): ACJU I: (i. l..a ll i,t'l/7/ l'l"N. t.'Aquila. ll:tl)•: ( i. l..a1li.IVKI"I')7'J. I..'Attll i· 

la, l tal)~ G . Lalli. 14Ntt'J7'J. Tr~:nll>. lt a l~· : (i . Lalli. ltlf)/ l'r.<l l. Trcnlv. lt aly: <i. L.:tlli . 15/(>/ I'JS I, L'Aqui· 
Ia. lt rt l)~ (i. l..alli. 2: 1/W I'IR I. ( 'c\";J, hal)·: li . Pacioni . l:V7JI•JS:l. l'•l ichis;m. USA: li. Padnni. 

II 1983, Michig:m, US;\ , KCL: Cotxct. -"."i·4lJ I. Sl':rin: Vigucm_.., 1<4-22X. St);r in. K: F. llaglicH t>. 

4U.0.'80- I, It :tly: J .B. Uarla. 426CJ,'go..J, r\IJ IC-" Mar it ime.'. Fr:H1Cl' : llloxam. 42(~t'l(ll· 4: C.E. Brt•m~', 

4260/80-!i. <ircat Brit:tin (unid,;:ntificd ... p«i~): R .W.Ci . Dennis, 42C.t~l-5. < ir.:al8rit;l in:E . E . (irc.:n. 
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4260/80-5, Great Britain: G. Uc rpcll . 4260/S(t-2. Sl. (inar~hau~cn : T .( i. l.c<~. >1211(JkiQ-2. Ohio. 

USA;J .A. L.c~.:, 4200180·5. Cir ~: a l Urit :oin: A. t.·h:ldcr i~ -IUIII)X0 -2, S"'·cdc n: W. l'hillit>-'. -1 2hl.l/lilk'i. (irc:ol 

Brit:.in; H .W. R;l\'cnc ll , 4260/loi0·2. South (.;:u o\in3, US,\ ; 1·1. W. Ravcnc ii , -1 2{Jj lfl'!( l--1 , ( iCtlflo(C h iWn, US,\ : 

D.A. Reid, 4UJ(I/HO-Z. Tennessee, USA: D.t\ , Re id . .& 260/l'i()..l. Uulg:u y: RJ. Shiukwotrth . -12f~l/:>'.ll- l : 

CJ . Sprague 4260/80-3. New Engl:md {unidcntilicJ ~rct·i c!>): 1•. S)•dnw, -l2r.C)JI'II- 1, Be rlin , <ic n n:•oy 

(unide ntified species): Dc Thcumcn.42G0/80- 1. Rohc mi:t: J .<i . T11•g. -I U.O!~ I- 1 : -IZW/!'il l-2. ( ',un l. 

Sup .. USA; 4260180·3. B:wm W",dd. M it; II : J. Ammiruti. 24S1. Michigan. USA : W. B. & V.(i. 

Cookt.:, 4288, Tcnncs.~cc. USA: W.U. & V.(i. <..:uvh·. 3557(., (lhit •. USA : K.A 1-l:on i.-oul , t2Z7 1. Nn'~' 

Scotia. Canada; E . Hillhous.c. 132, Tex:.:.. USA; H.P. Ho)ll~c. ·1/t</1'145, Nelli' York. US,\ : 11. ! -.;,;,.·.~. 

2 160, Nelli' York. USA: B. 1 ),0 1 :1~. 252£,, Avrid:.. US,\ : <:. 1·1. Kauffm;m, l/''t/ 1'12.4. Pcnn~yh~oni:o. 

USA; L.C.C..:. Kr ieger, Kelly7tl. Maryland, USA; L.t" .C. Krieg~ ' · Kdty!C 1. ~l:t r yl :ond . I JSA (:1'1.. /mo·· 

olttS): D. LcYiis, 1064, Texas. USA; SJ . M :1n~ r. {,7 1(), WiM:nn ~in USA; R. ~h- V:msh. V>4, 1\kXil"u: 

R.L. Sharrer. 4160, Fr:mce; R.L., Sh~offl" r , 4._"152, Fr:mc~; R. L. Sh:off~ r. ~·27, ()uchcc. (.';on:1J:o: R.L. 

Shaffcr,6160, North Carolina. USA: R.L. Sh:.ffe r. f> I'J4. N••rth C~to•lin:• . U~A : R.I~. Sh :o ffc r, lo.\S'J. 

Indiana, USA; A . H. Smith. JUn/ 193 1, No,~l ScOii:o, Ct nada; A. I-I . Smith . . ~7 1 !C2, Michig;u1. US,\ ; 

A H. Smith, 80252, Belgium: R. Ze hne r. 72. Michig:on USA. M PU: P.<). ~h :ol lc rt . J-lflol,t li}5<J. Fluri · 

da USA (unidentified ~pede~). PA\': F. ll:.glieth1,junc IS(~ ), C i c n<~:t , lt ul~·. RO; F, B:tglicth >, june 

1860, Gcno.~. h aly. SP: ().Fidalgo, 2l!W J 'JS.~. Jndian;o, l iSA. UPS: S. l.und:oll ,\: J. S tmd:ot , (~l(~-t. 

4J9/1949.Swcdcn. 
OBSERVATIONS: This is one of the mo~t wille~~pre ;all anll well· knuwn fungi. 
hunted and prized as food in many :.~reas. Concerning i t ~ di :-~rihut inn wl! h:tvc nwllc 
mention of its r<trity in Northern Afric;,t (BERTAUI; r. 197N) where a~ L. mgutus i:­
common and abundant . The situation issimi lnr in Italy. in the Nation:t l Park uf Cir­
ceo (I.ALLI & I'ACION I, 19Rl ). where in a stric1ly Mediterranean h:thitat.l.. m le· 
mus is absent whil e L. mgatus i:- like ly 10 rcprc:-;cntt hc most wille-~pre:tll spedcs 
in the genus. L. volemus exhibits a re markable variahility in some of it ~ char;tc ter~ 
as observed by SM ITH (1977) and H ESLER & SM I'J'I·I ( 197X). In ~nmc Cl)llcction:-. 
gills are forked llichotomou:oly. latex turning yellow. as ;alreatly nutcll by FRI ES 
(1838), REA ( 1922) and BRESAOOLA ( !92X).1<11cx whey-like and other charac· 
ters not fining in with the type but uncorrelated with e:tch other. 

LACTARIUS VOLEMUS va r. OEDEMATOPUS Scnpoli: Frie~ UOX Epicr. Sy~L 
Mycol .. 345 
Agaricus lactijltms Schaeffer 1762. Fungorum l eone~. 5 (non Linnl!n 1753). 
Ag(tricus oedemawpus Scupoli 1772. Flura Carn iolica. II , 453. 
Agaricus ruber Trani nick 1809. Die Es.sh. Schw. de~ Osterr. K ai~. X9 (nun Secr<:­
tan 1883). 
Agaricus volemns b fries 1 ~21. System a Mycologicum. 6Y. 
Agaricus ruber lactifluus Secrc tan IX33. Mycogra1>hi e su is~e . 4) I. 
AgaricllS l'Oiemus Bar Ia IN59. Les Champignon de Ia province de- Nice. J ll. 
Etymology: gr.oidema = swelling: gr. pou~. polio~ = foo t. With a !'Wollen font. 
Iconography: Barla 20, 1-3: Ceno 1053: Kromhholz 34, 2-3: Michael & He nnig :"i. 
54b: Nchuoff 13.51 a; Sclmcffcr 5: Tra11inick 20. 
Illustrations: fig. 3. 
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Pileus 4-8 em. convex. the n applanate. deprcssei.J at ccmrc. of a typical rcd-hrown 
colour wi th some shade of copper or 
chestnu t, dry, tomcntose, with ;.m ol ive­
grey frosted covering. margin long in­
rolled. Lamellae adnatc-subdccurrent. 
at first light ochre, later more saturated ~ 
with orange sh<ides. not forked. stain ing ~ 
brown. Stipe 3-6 em long. about 2 em 
thick. equal, sometimes swollen in the a 
middle, ochre crc:m1 towards apex. conco-
lo rous to the pileus towards hase. squat b 
like the whole sporophore. Contex t 
whitish. slowly turning hrown. same odour 
as type; latex white. mild. very copious. 
Spores globose to subglohose. (7.4)8.2-
9.8( 10.2) x (7.0)7.8-9.3(9.8) JUnl. vol.334.9 
tum3. 0 = 1.06. reticulum complete with 
medium-marked lines and a few thinner 
o nes. spore print white.Basidia four· 
spored. up to 70 fU m long and 9-11 /urn 
wide. Cystidia 50-80x7-9 fllm lanceolate 
and very thick-walled . 
Habitat ~md distribut ion: on soi l. under 
various broad-leaved tree!' but also in 
coniferous woods; rather wide-spreall in 
Central-Sou thern Europe even though not 
very common. 
TY PE: lacking. 

c 
t' i ~,: .• l . J.unuri1n •·oli•mu• WLr.o••th•mu/OJII" : 

a) ~ (XlfC . h) (;r.-liJium.l') (lilcipc llil> 'lfUCIUt~·. 

<.:OLLE(.IIONS EXAM INED: AQU I: (i. Lalli. 1419/JLJN. Trcn10. llaly: C i. l.:•lli, .V7JX I. ~·hu :tna , 

hair, G . Lalli, IS/9/1981. 13org0f:u o, l l:•ly: G . U.lli. 21/9/K I, C,'c\'a, h :•ly. RO: F. 8 agiicu n, lugliu 11\t"IIJ. 

Valle della Polcevcra, lla ly: 0 . <.:umcl>, Po r1 ici, ha ly, 

OBSERVATIONS: This variety is not accept e ll hy ~~ number uf ~1u thor.. pruhuhly 
because in their opinion the fo rms with dark pilei arc to he inclul..led in the colour 
range of Utc/arius vo/emus(Fr.) Fr .. Other authors. from FRIES ( IM3X) w MOSER 
( 1978) and BON ( 1980) keep the forms sh<trply !'cpawtcd. II w~•:-; NEU HOFF 
( 1956) who reevaluated Fries· taxon on the grou nds of specimen~ collected in Ger­
many under beech. even if he considered whether ttctually the fungu~ i:-. •my more 
than a vari;mt of L. volemus . Microscopica lly the re is no differe nce he tween the 
two forms and also field characters are not ahvo:1ys di s. tincl: in pan icu lar the "swol­
len ste m". which justifies its nam e. is not a conswm ch<~racter of dark forms. On the 
contrary. we happened 10 nOte it in fruit-bodies referred to typic<• I L. l'o/emus for 
all othe r characters. In addition we h;tve collected the two fmm!' togethe r in oc1k 
a nd chestnut woods in the neighbourhood ofL'Aquila, so they have not even a differ· 
ent habitat. The only distinguishing characters left are sw ture and colours. perhaps 
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too little to recognize this entity ;u variewl rank. Pruh<thly it would he hcncr tore­
g<~rd it as a simple fo rm. 

l.ACTARI US VOLEM US v;tr. Fl.AVUS Hc:;;lcr & Smith 1979 Nurth Amcric:m 
Species of Ulcwrius. 165. 
UlCUlriusvolemusvar. .wbmgutu.\· Neuhoff 1956. 0ie Mi lchlingc. l~X (;rd interim). 
Lacrarius I'Oiemus v:rr. abemms Bouche! 1959 Bull. Fed. Fr. Snc. Sc. naL, 17:51 
(nomen nudum). 
Etymology: laL, navus = bright ye llow. 
Iconography: Bull. Fed. Fr. Soc. Sc. naL 17: 51: Michael & Hennig 5. 54c: Neu hoff 
13. Sib. 
Pi leus (2)-5-9cm wide. plano-convex then dcpres:-.cd. ivory-yellow to huff-ye llow. dry. 
ve lvety. bruisi ng brown. Lame llae adrmtc. whitish. !;Iter crc;un culour. crowdctl. 
narrow to medium broad. often forked near stipc. StiJ>C (J)-!i-10 em long ({1.4)-
0.8-1.6 em thick. cream 10 maize-yellow. equ;•l.l.lry anl.l vch•cty. Context whit­
ish. taste mild. odour Slro ng ;ml.l fe til.l, at times lacking: l:~t cx white. unclwnging. 
milll. staini ng every part of the fruit-holly hrown. Spores (6.;i)-7-KS-(9)x6-7.5-
(8) fUm globose to subglobose or hroad ly ellipsoil.l. reticulum more or les com-
plete; spore print wh ite. Basidi<t two- ;md four-spored. :\6-4Ux7-X /um. Cyst illia 
40-70-(92)x5-10 Jlllll, lanccol;tte. thick-w:tllel.l. oh!Usc to acute :u ;tiiCX. J>ilcipclli:. 
a layer of roundish cells hearing thin-walled hairs measuring 22-.14x3-6 tum. 
Habitat and l.list ribu tion: on the ground in deciduous ;md mnifcrnu:. (Picc;l) 
woods, rare. J une to September: United State!<- (Aiah;Lma. Mb, •. ,h,.,,ipi :tnUTcnne:.~ec) 
and Europe. 
TYPE: L R. Hesler 26934. Tennessee. USA (TENN). 
OBSERVAT IONS: H ESLER & SM IT H (1979) rc<:ugnizc thi:. variety by the 
slightly smallers spores (according to them the type v;~ricty ht~s !<-pnrc:. rnc:tsuring 
7.5-9-( IO)x7.5 -8.5-(9) tum). il mainly sout he rn llistrihut ion ;1nd the yel low coluur 
of the pileus wh ich is conswnt throughout the devclopmcm of fruit-hodic:. <111U 
within the populat ions. NEU HOFF ( 1956) reports collecting a close ally of Lacw­
rius volemus (Fr.) Fr. with pileus more or less ye llow under spruce only once. H:.v­
ing kept only its drawing he names it L. l'olemus var .. wthrugalll.\'" ad int. 
recommending further fiell.l inveJ>tigations. Judgi ng hy the pl;llc it i' :.afe to concluUe 
that a light form of L ,.-ofemu.~ or ;~n especially ye llow one of L.lutcoluJ l)cck arc out 
of question. as a consequence. pending new collections. we :.uggcs1 :~ !<-)'llnnymy with 
Hesler& Smi th'svariety. The single clashing ch:uacter which rcm:1ins is the pi­
leus ~concentrically wrinkled" of Neuhoffs descri ption. however thi!<- character is not 
particu larly evident in his pla tes. Another fungu!<l which might he placcl.l in synony­
my with L. volemus var.jlavus is L volemm va r. aherrcms. which h:t:. not heen 
published valid ly though. 

LACTARIUS AUSTROVOLEMUS !-Iongo 1973. Rept. Tot tori Mycol. lnst .. 10: .157· 
364. 
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Etymology: l;:n. ;mstntli :o; . e = :-outhcrn. A L •·o/emu., frum the :-tluthern hemi:-­
phe re. 
Illustrations: fig. 4. pl. I c. 
Pileus 4-6 em wide. convex tu :o;uhde pre~scd. gulden ye llow 111 hrown-nrungc. dry. 
finely pru inose. L;unellae adn:tte-suhdccurrcnt. cre:w1 culuur. Uistant. bruising 
brown. Stipe 5-fl em long. 1-1.7 em 
thick. equal. paler than pileus. fine ly prui­
nosc. Context whiti ii h. becoming 
slowly brown. ta:-te mild. odour her­
ring-like: l;ucx \Vhite.mild. very abundant. 
Spore:- globose or iiuhglnhose (7.0)7.4-
9.3( 10.8)x(6.5)7.ti-K8( Ill) tum. V(JI. 2711.2 
Jum3. 0 = 1.06. urnamenwtiun of wan:­
;md ridges connected to form :t complete 
reticulum: Sl}()rc print white. B:t:-idi ;t 
four-!'pored 354b: 11-1 5 ,urn. Cystidia 
50-95x6-R /um. lanceol:ttc. with very thick 
walls. l'ileipcllis a layer uf roundish 
cclll' from which ri:-c ho:~irs 28-52 ,um long 
and 3.3-4.7 turn th ick. 
Hahiwt amJ distrihutinn; on :-oil. in llt\· 
umopsis woods: New Guinea. 
TYPE: T .Hongo. 6129. New Guinea 
( llerh. Hongo). 
COLLE(.TIONS EXi\M INED: Hc1h. 1-lnngn: T. 

Hongo. 6 1~). Nc\\ Cluint:<~ ( i,Ot)"pU!<). 

OBSERVATIONS: This ~t>ecie:- be:tr:- o:t 
strung rcsemblann• IU Lacwn"u.\ mle­
mw; (Fr.) Fr .. Micro-character:- <tre h:trd­
ly differen t. only spore:- arc 
sligh tly sm:tlle r and \Vith :-umc r:ti~cd 

w<~rts in addition tu ridge:-. R:uher ca:-ily 
distinguished in the field hy its distant gi lls. character <.·on:-.picuuu' even in ex:-icca­
t:t. and hy ih wll hahitu~ . more similar to th;ll nf L ftygroplromic/C'.\ Berk .... ~ Curt. than 
to of l~ t:o/emus. 

LACTARI S RUGATUS Kuehner& Rnmagne:-i 1953. Bull. Soc. Mycol. Francc. 69: 
362. 
l .actarius lrygroplwmides Berkeley ll\: Cu rti:- sen~u Urc~atlo l :t in Marte lli 1903. 
Lm:wrius l"tJiemu., v.-r. bourqudutii Buudier (in herlxtriu. fide Blum 11176). 
Ll1ctarius hygroplwmide.~ var. rugalll.\ Hesler ll(.: Smith 1979. 
Etymology: kll .. rug;llu:-. a. um = wrink lell. 
lconogr:tphy: Ceuo 1504: Corria~ & Corria' 1: March;uHJ 569; Michael & Hennig 
5. 54 a: P:icioni ( 19SO) 65. 
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Ill ustrations: fig. 5. pl. 2;,t. 
Pileus 4-9 em wide. convex. then plane. more or l c~~ tleprc~~etl at centre. nrangc red­
brown. darke r at cent re. pruino:-c. vdvcty.tlry. cnncentrica lly wrinkled tow;t rd)>mar­
gin . Lame llae slightly decurre nt. crc;un 
colou r. la1c r wit h uchraccnu~ and orange 
shades. bruising slightly brown. d i!'t<lllt. 
Stipe 3-7 em long. 1-2 em thick. fulvuus. 
darke r. orange red towards h<.~sc. equal. 
pruinose or minu te ly velvety. dry. Context 
whitish, swini ng f<~i ntly brown when ex· 
posed. taste mill.!. odour si milar to th<ll uf 
Lacwrius ~ ·olemus (Fr.) Fr. hut lc~s ~t rong. 
pi nkish wit h FeSO~: lmex white. unchange­
able. copiou s. Spores e llipsoid hea n- tikc. 

~~-~~?~;~ ~~~~1~:96 ~ l<.~·~.>~~~~~~~~~~; ~;i~~~ '~r 
crests and w<~rtS fo rming an alrnnst curn­
plete reticu lum: spore print white. Basid ia 
4-spored. 40-6Ux8-10 turn. Cystidi;t uf the 
com mon type. clavate. 50-6Sx6-~ ,um. wi th 
more or less minute gr::mu ktr contems. l'i­
le ipe ll is a lower layer of roundish cell!' 
giving rise to an upper nne of thin-walled 
hai rs 3-4.5 JUtn witlc. 
Habita t and d istrihuti(m : terrestri al unde r 
various bro;td-lc;,tvcd trees. Septemher-
1ovember: France Italy. Algcri:t. Tunisia 

and Marocco. 
TY PE: Romagne~i. 22/9145. Oisc. Fr:mcc 
(He rb. Rom;tgnesi). 

a 

c 

Fig. :; · '-u.'/1/l'fll\niJ.,'flluo: ,o)'l)tlrl', 

h) t))<(iJium. c) pilcipc lli, ,(luC( Ut l' , 

COLLECTIONS EXAMINED: ,\QUI: Ci. L~tlli . Y II /NI. Natiun;ol l'arl.. ,,f t 'ir('CII, lt.tl)': <i . l ~tlli. 

27/10/82. Cecina. lt:ol)': (i . Pat' i,mi, 2S.'W7X, N:o~ iun :tl 1',11 1.. ,,f l'in.;c.,J t :•l~o; Ct.l',,('i.,ui. 27/ IHIN. '\1,, . 

Tiona! Park of Circco. l!:tly: (i . l':tdt•ni. ''112iN2, Tuni,i;,;(i. I':Ki••ni. 22.1 12J>I2,M:trttt.'('n. HCC': tli•hl­
scllu, 81·20, St>ain: Ui'l••:-ciiJ, :-W -2~. Sp:tin. K: 1-I.W. ~;t\~nd. -I .'M.CIIKll-4 (," L mknm•). ~II (' II: 
R.L. Shaffer 4780, Fr:tnt.~c (<•~ 1../r_I'J.,'ftiJIIrurouf,·~ \';tr.mJ.,'fl/11 1). I'C ': I I. Unm:ogn•·•i55 t:'i2. tl i-c. Fr:ml'•' : 

ExpOl>ition lli)'W iogiqut.' Ju Mu~~ um . uC(ubr.· 1'):'\'J. l ':~rh. Fr.mr~ (:•~ t_ ,,,kmu•). 1' 1: E. B:u ... :ol i 

16/1111903, TvmboltJ. l'i !>lt, lt:tly (:•.• I . ">""''f'lum?ilh'~). 
O BSER VAT IONS: HESLER & SM IT H ( IQ79) regard thi~ taxnn :•~ :t varil.!t)' of 
L Jm;:rophoroide.t Berk. & Curt. lmscd on the ahno'l aiNllulc ... imilarity nf micru­
scopic<tl characlc rs. On !he other h:md. the I\\'H :IUthur ... have nut uh~crvcd frc~h m:t· 
lerial bu t only European nr North 1\ mcrican ex~kcata . We (.';umnt :tccept thi~ 

disposi1ion since there arc numemu~ d iffcrcnn::~ in field (.'h:t racter~ he tween the 
two fungi . accord ingly we con~iller them di~ l inct ~pccic .... FiN anti fnrcmn~1 the 
habit: L hygmphomides is more slcmler. while generally 1 .. mguf/1.\ K. & R. ha~ :t 
Stipe shorlc r tlmn !he pi leus dia mct rc. The cnlou r. ;tlsu, i~ diffcrc ut, lighter :md 
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often with ye llow tinges in L. hygroplromides: in :.u.lditiun L. rugaws ha:. a pileus con­
centrally wrinkled nca r margin. gilb less di:-.ta nt and not in te rvc incd nesh swining 
brown and pinkish with FeSOJ and~~ herring-like :-.mc ll. Ahovc :.til the :-.pore:-. also. 
prove diagnostic in the :-cpawtion uf thc entitic:o.. I n L. rugmw· they ;1rc :-.lightly longer 
ami with ornmncmmiun formi ng a more comple te re ticullllll. BLUM ( 1976) rcpmt :­
having found this ~pecic:- in Boudier's herbarium <1:- L. mlnnw var. bvurquelo­
tii. whi le KUEH NER & ROM AGNES! ( 1953h) have found it in Muire':- her· 
b:1r ium as L I'Oiemus (Fr) Fr. which dcmmbtru te:- that L. rugatu.\ even though 
fairly common in southern Europe has hccn mi:-.illentifictl for a lung time. As al ­
re:u.Jy reported (PACION I & LALLI . \9X I) thb spede!oo is wthcr wille!oopread in 
Melliterranean areas. MARTELLI ( IIJ03) hud already collected it at the heginninguf 
the century m1d Bres:1dola de te rmined it J S L hygroplwroides. 

LACTARI US I-I YGROPI-I OROI DES Berkeley& Curti !oo ISS9.Ann. Mag. Nat. Hist .. 
3rd sc r .. 4: 293. 
I.AJclarius distcms Peck IX72. An n. Rep. N.Y. State C.1h .. 2~\ : 11 7. 
Luctarius ,,·ub1·elutinwi Peck 1904. Bull. N. Y. State Mu!oo .. 75: 18. 
Lactarius cy.widiosus Th ierl> 19)7. Mycologi<~. 49: 714. 
Lactarius hygmphoroide.\·var. odoraw.,· l-l csler & Smith 197'> North Americ<tn spccie!oo 
of U Jctarius. 173. 
UJcum'us hygmphoroide.r v<t r.rug<~tus( Kuchner & Rumagnesi) l·lt~!oo l er & Smith Jt)79 
North America Specie!' of l...liCtariw~. 175. 
U1ctarius hygrophoroides va r. hwwululuceu.\ Hc!> lcr & Smith \1J79 North American 
species of Lacwrius. 176 (:1s ltwemluluceus). 
Mis:1pplied names: Lm:w riu.r hygmplwmicle., senMI Brc ~:ldt,la in M:1r telli ltJlH. Bull . 
Soc. Bot. hal.. 307·309 ( = !.AJctariu.\ mgutus K.& R.). 
Etymology: gr.. e idos = resemhi<HlCC. Like :111 1-/ygrophorw . 
Iconography: Groves 62: Miller 52: Murri l IX7. 2: Peck ( 1901 ) 53. 7- 11 (L. disrcms): 
Pegle r & Fiard Ill. e & f. 
lllustwt ions: fi g. 6, pl. 2h. 
Pileus 3- 10 em wide. :11 firM ctmvex. then plane llltlre or less deprc!oo~ed at centre. 
cinnamon-orange to darke r. wi th reddish. hrown nr even ye llow tinge~. tl ry. prui · 
nose or finely velu tinous. Lmnclluc :ulmue-suhdecur rent. wh ite. then yellowish­
cream. broad. very distan t imervenose. not fork ing. Stipe 3-:'i <.·m long, 0.5-l.:'i em 
thick. e<Jurtl. concolorous with the pileus hu t paler. dry mHI pruinu~c . Contex t whi te. 
w.stc mild :md odour slight: hllex white. unchangc<.1hlc. Spores e llipsoid. (7.5)7.9-
9.2(9.9)x(5.5)5.8-6.8(7. 1) fUm. vnl.l 74.3 tum:l. 0 = 1.35. ornamenwt ion of moderate­
ly marked li nes forming <.~ vcry hrokcn rc ti culum:!!-pure print white. Ba~idia 4-sporetl. 
50·60:'i8-9 Jlllll. with fine internal dub. M;.~rgi m•l <.llld facial cy!ootidi<.l hardly dif­
fcremiated. cylindrical-clavate. 55-65 Jumlong and X-9 JUill wide. with th in W<lll ~ ;,md 
fine in ternal granu l ation~. Pile ipe ll i~ 111:1de up tlf a lower laye r uf n1undish cclb up tn 
25 fllnl broad givi ng rise w numerou~ hair:- up to 7n ,um long and 3·4.5 /Uill wide. 
with thin or sometimes slightly thickened w<•lb. Stipit ipell b with <;t ructure similar to 
that of the pi leu:-.. 
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Habitat and dist ribution: on soil. under vmiou:- hroa<.l-lcavetltrce:-.. June tu Sc1>· 
tember: Un ited States. C:mada. Mexico and Japan. 
TYPE: CJ . Sprague. 6194, Maine. USA (K). 
t:OLLE<...I IONS EXAM INED: AQUI: <i. P>Ldoni, !·ln/ 1'11\J. Michig.on. li"'A: <t. l';~duni, 

J lfi/1983, Michigan, US1\ , K: J.W. (irO\\:S .1.1905. 
4260J80.8. QuebeC', C onad:t: <:J. Spraguo: (• 19-1 
(t)·pus), Maine, USA. 4260/1«1·'): Undcrwol()d 
4200J1l().IO(asLilisrons). Mit: ll : K.A.Harrison 
\1668. No'r.l Scoli:o, C;m;~J:• (:•~ L. h},.,'(lpflomi.ks 

var.ntgams); R.l- Homola 567(t. M:•ino.:, USA: F. 

Hoscney 17/&'!•>73. Michig~n. USA: B.F. h a:tt:-
2344, Florid:., USA: C. H. Kauffm:on. 16.1'1/ 1924. 

Pennsylv:tnia, USA: J. Kimbrough & t\.11. Smith. 

315m. Florid:.. USA (as L.llygrophotvitfl·~ var.nl · 

gatus): R. Me Vaugh 568.. Mu:iw; C. Nimkc 5>78. 
Michigan. USA (paratypus of I_ fl)'f.,'111J11romitfrs 

1-ar. ntgatus): P.M. Rca S04. Michig:m, USA: 
R.L.Shaffcr 3141), Vcrmonl. USA: R.L. Shaffer 
5942, Oucbcc, Canad:o; R.L. Shtrrfcr 622b. Norlh 
Carolina, USA.: R.L. Shaffer 633'1, 1ndian;o, USA; 
A.H. Smith 716. Nc)\'a S<:tJtia. Can:od:o: A li . 

Smith 7325, Tcnncs.so,:c , US,\; A. H. Smith. 7X-~n. 

Michigan USA (as L . flygropiiOroidr.t 1·ar. nt'-'<11!/J'): 

A.H. Smit h, 84285. Michigan, USA ( i~o1ypc nf L. 
hygroplloroidt:s ..,.,.,_ Jur·tJmluluet:fl~· ): H.D. Thier!>. 
1670, Tcxaf>. USA, (holot)·pu.-. ofL.qslitlio.wx): 

H.O. Thicrs 471(1, Tcx;o,._ USA. N\ 'S: Pcck.Alhotny 
country, August, N..:w York, USA ( 1 ypu~ nf L .m/1-

l't'lllliwu). rt:: P.O. Shallcrl , 25n!1?51, Florid:•. 
USA (as L. t'Oienms). SP: ti .W. M:utin, WlS-11'14(,, 

IOWl:l. USA (unidentified specie,,), Tt: NN: L.R. He~· 

1-' i~.fi·L<Irl<llill.lll,l'f.,.,.,,,llloMi.lt••: a)'l'nrC. 

h)•")'" tidium.l·)pildpdti,,uuclurc. 

ler. 23378, Nor1h Carolina. USA (i.\Oiypu1 uf L. IJ)'f.,'mp!romi<l<')' \<;r r, odoFi//U)'), 
OBSERVATIONS: Af1erswdying Peck's 1ypc. HESLER & SM ITH (1979) place 
Loctarius disrans in synonymy wilh L li}"gmphoroide.,, Further. 1hc collcclion of t . 
distans examined by us agrees in all respeCis wi1h thi~:-pecic:-. Rcg;~rding I he three 
varieties proposed by HESLER & SMITH ( 1971)). we have ;,~ccrtainctl a cumplc1c 
microscopic idcntily wi th the lype. Accordingly they t:atmol he considered autuno· 
mousentilies. and !here ;tre ;tdditional re:~son~.L hygroplwmidc~~· v;tr. mgaws i~ ba~cd 
on a European collection which we h:tve examined and found 111 hi? 1ruc l...at:tariu.\ I'll· 
gattlS, and on some American collection:;.mo::tly with unknt)Wil FcS0-1 rc:tcti(lll. t. hy· 
grophoroitle.t v;lr.lawmclu/aceus is separmed on the b;tsis uf thc vim~eenu:- or lavender 
colou r-ch;mge of lamellae. the yellowish ~pure-deposit the green re;,ction wi th 
FeS04. the browning of I:IICX and contCXI. hu t the author~ no1c I he pu:-sihilily of col­
lections wi1 h while spore-deposit and absence of reactions. The t1riginal spelling lm ·en· 
dulaceus from ~lave nder" in English. is to he rcpl;tccd hy !he correct lmwululact:cm.l 
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from Latin "J;;w;mdul;l~. L. llygmplwrohles var. mlormus would be ~ep;1ro.ncd only for 
the strong alkaline odour or :-.imilar to thm of Ll1ctariul m lemll.\, which. however i ~ fi. 
nally present in all cxsiccaw of L. hysmphoroides. Thcrerorc it i~ cuncluscd that L. 
hygrophorohle."i should be regarded a:-. a single c mity. with some va riability in ~mc ll. 
latex und com ext co lour-ch;;•ngc. v<t r iabil i ty which i~ confirmed in !'>OillC of our Nonh 
American collections. One problem remain!' un:-.ol vcd. th:ll posed hy the few collec­
tions exhibiting :1 pinkish or greenish reaction wi th FcSO.l. The!'>C rc;~etions need he 
reassc~scd o n fresh matcri;~l and possibly coupl et.! wi th other field charact e r:-. to he 
:~b le . eventually. to distinguish ()llC or mo re v;,trietics in the complex hygroplwroidcs. 
L. cystidiosus. also. put into synonymy with L. hygroplwroide.'> var. (XIormus, by H ES­
LE R & SM ITH ( 1979). exhibi ts no difference as comp:•red 10 the type . lacking even 
the macrocystidi~t reported in the original description. Only with difficulty have con­
firmed the synonymy with L. suiJI'elutinus. Our study of Peck 's tYI'C revealed th;n the 
gills were liu le spaced indeed. but in all other respects the cxsicca tum is like the ones 
ascribed to L. hygrophtJfohles. On the other hand the description by PECK ( 1904) and 
HESLER & SM ITI-I ( 1979). point out that the difference in gill-spacing is the single 
clutr:tctcr separa ting the two specie:-.. It w.:ts the microscopic iden tity of the two types 
which allowed synonymy between the two en tities. in p:.trticul;tr S.E.M. S<:t mples of the 
spores rcvc:.•lcd the s<:~me ornmnentaticm and their st;tti:;;tically-proccsscd size over­
l;.ippcc.l perfectly. It is our opinion tha t the difference in gill -spacing could be a conse­
quence of the condition of early dcveloppemental stages of spurophores. 

LACTARI S CL.ARKEI Cleland 1927. Trans. R. Soc. S. Austr .. 51::\02. 
Etymology: from proper noun. Named <:~fter Miss Phyllis C larke. 
Iconography: Cle land. 6. 
Illustrations: fig. 7. 
)JiJeu!> 5·8-( 12.5) em wide. convex. then pl;me anc.l depressed at centre. :;;o rnetimes 
funne l-shaped. buff-ochre with ur;~nge anc.l cin namon shades. dl)•. tnmentose-sh;lg­
gy. L.tme ll ac ac.ln:.ue-suhdecurren t. white to p:.1le cre .:un colour. suffuscc.l wi th 
brown. mlrrow. medium crowded. ;11 times forked near stipe. Stipe 2-3-(5) em long. 
1.5-2.5 em thick. pa ler than pi leu!>. ~hon. etlll<ll. tapering at base. dry. vclutinous to 
tomentose. Context white. hecumingslowly brown. taste mile.!. wi th FeS04 rapid­
ly green-grey: l.:nex white. mild. Spores e ll ipsoid. (7.5)M.7-9.9( 10.5)x(6.6)6.8-7.2(7.5) 
fUOl, vol. 227.7 ll•m3. 0 = 1.33. warts neithe r very high nor m;trked. isolated or 
rarely connected hy a few short. thin lines: spore l'ri nt whi te. Basidia 4-spnred. S0-
60x8- ll fUm wit h internal gr;.mulations not conspicuous. Pileipe llb with ;.tlayer or 
roundish cells giv ing rise to a grea t number of long ;md crowded huirs. 50-60 tum long 
;md 8- 11 fUill thick. septate. with thi n or thick walls. 
Habi ta t and distribution: terrestrial. soliwry or occasiunully gregarinus. under l..ep­
rospemwm: Australi:t and New Ze<tland. 
TYI'E: J .B. Clc l;ond. 16/6/1917. Aum;oli;o (PC). 
COLL£(..,"10NS EX,\M INEO: t>t.:: J.B. ('lcl:~nd. l{,ff .... t911, AuJol rojlia (lypu!<o). t>OO: V.C. Hardon. 

"13/~ 1 974, NcwZc:•l:md: R.F.R. McNabb0/4/ 1%7. Nl!wZcal:.nd: R.F.R. McN:•IX> 10111/ 11)71. 'cwZca­
l:md: GJ . S:~mud.'. 23151\'113. New Zc;,\:ontl: E.P, Whit ~: 20/ t2/ t'J6"). New Zt.::t l:m\1. 
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OBSERVAT IONS: KUEHNER & RO MAGNESI ( t1J5:\h).citing:• report hy l lcim. 
regard Lacwriu.)· c/arkei anti L. rugmus K.& R. ~~~ pn1hahl c :.ynnnym:-. H E l M ( 1955) 
placed the two species into synonymy (.'rediting huth with re ticul;t tc :.pure!'~. :tnd c:mt ­
scqucmly reports L. c/arkei lxuh from 
Aust ralia and Europe. McNABB ( 197 1) 
States that variuu~ topotypc collection~ ~ a 
identified by Cle land a~ J •• llcWn'us c:larkei ~ 
should be :.ttt ributcd 10 two dbt inct 

species. one wi th w:trtcd and the cHhcr 
wi th reticulate spores which. according to 
the New Zeal:md au thor. woukl be the 
one accoumcd for by Hcim. Type cx;•min­
ationshowed Ul!!Sporc s ptainlydmted and 
a pi leal cuticle with clea rly septate h:tirli 
which unmi stak ably identify Cle l;md 's 
species. The proble m posell by the re ticu­
la te-spored species remai ns. h might be 
likened to L. mgafll~ whose d isuihu tiun 
wou ld be extended to Aust ralia :ts well. 
However. this possihil ity needs confirma­
tion. SJ 1GER ( 1975 ). basel! on C LE­
LAND's c.lescriptions ( 1927 and 19:'\4). 
douhtfully placed this taxon in ~uhsecr. 
Lactij1uini (Bu rl.) Si nge r of se('l. Dulce.~ 
Heim ex Singer. McNA BB ( 1971) crcctec.l 
the new section Tomemasi which includes 
the new subsection Clt~rkeini and the suh­
sect ion Rubro"iolascemini Singer 1942. 
with L. clarkei and L. mbrrn·iohL~CCII.~ 
Heim as the only species. bOJsecJ on pi leal. 

t-' i):. 7-Lm'lfllill l' c/UTko·l: :o)'l"'rc. 

io)C)')olidiu lll.C) pildpdli, , lruct urc. 

thick-walled hairs.The peculiar char:tctcr:: of L. rubml'iolmn:m (~ee excluded 
taxa). the presence of thick-walled h:tirl\ even in uther :-.pccie~ uf thl' ~ectilln :md the 
great si mila rity in micro and field characters nf L darkn' with the l .• m:tiflu/1.\, make 
us discard this solution. 

L.ACTARIUS CLARKE I v;t r.AURANTIORUBER McNahh IIJ7 1. NcwZealami Jnur­
nal of Botany. 9: 60. 
Etymology: lat.. aurantius. it. um = having the culuu rnf ;m orange: lat. , ruher. ruhra. 
rubrum = red. 
Pileus 5.5-10 em wic.lc. cc mra lly deprcs~etl when mature. hrowni~h-ur;mgc ur 
red-orange. p;.tlc r in dry wc:.uher, or;1nge-grcy. pruinu~c to ~uhtomcn to~c . L:.uncllac 
:td n:ttc -subdccurrc nt. whi te to pa le cream colour with J}ink ~lwtlc~. ~uhdi:;;wn t . ;n 
times forked ncar s tipe. Stipe 2-5.!'i em long. 1-:l em thick. ~amc culuur "' pilcu~ 
or sl ightly pale r. eq ual or t::Lpc ring :11 hasc. pruinu~c-:-.uhvclutinou~. Context 
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pale orange-yellow. mi ld. with FeS04 green-grey: l<llcx white. SJ>nres ellipsoid. X­
IO.Sx6-7.5 JU !n, ornamentation of isolated wurt!); spore prim whi te. Basidia 4-sporcc.l . 
55-85x7-12.5 flnn. Cystidia cyli ndrical-clavate. ~lightly differcntiatcl.l. 42-130x3.S-7 
JUm. Pilei pellis a layer o f roundish ce lls bearing hairs up to 4(X) JUm long and 3-6 /Uill 

wide. wi th th ick wa lls. 
Habitat ami distribulion: on the ground. gregariou~ under Nothofugus: New Zea­
land. 
TYPE: R.F.R Me 'abb, 26381. 14-4-68. Springs Ju nction. New Zc;thmd ( POD). 
OBSERVATIONS: McNA BB ( 197 1) dislinguished this va rie ty hy a se ries of 
characters which :ue constant in collec!iuns under Notlrofugu.,, whilst the type 
from New Zea land grows exclusively unde r Lepw.wermum. The ~pccimens unller 
Notlrofagus exhibit pilei wi th brighte r orange colour:. and pruino~e-suhve lutinou:. 
instead of tome ntose-shaggy, wi th hai rs up to 15( ljum long mther than up to 4()(1 fU Rl 

long, lamellae with pink shades and contex t pale ora nge-ye lluw. The epithet au­
rantiombra with a fe minine e n<J ing as used by ib author. must he cnrrecte<.l to show 
concord with the masculine gende r of the gene ric name. in compli :.mce with the ar­
ticles 24.2 and 32.5 of the ICB ( 1983). 

l.ACTARIUS PUTIO S Pegle r in Pegle r & Fiard 1979. Kew Bulle tin .B (4): 620 
Etymology: lat.. putidus. a. urn = sti nk ing. 
Iconography: Pegler & Fiard 10. h. 
Illustrations: fig. 8. 
Pile us 5.7-7.5 em wi de, convex to plane. depre~~cll :.tt cent re, buff-hrmvn. d ry. fine­
ly velutinous. with strong wrinkl es when m-. ture. L.une ll<~c decurrent. ye llowish. 

® . . 
a 

,·, · ... 
'• 

c 

Fig. 8 • Locton'tu putidus: a) ~pore , b) 'Y...Iic.lium, d) pilcit"M.:lli~ st ruclun:. 

swining brown, subdist:uu. seldom forked. Sti pe J-4 em long. U.X-1.4 em thick. whi te 
later straw colou r. staining d ingy brown. equal or ohco nical. Contex t ye llowish. llark 
brown on cutting. taste mild, odou r disagreeable like rntten fi sh. with FcSO-' im melli-
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ately green grey: l<ncx very copious. white-opalescent. Spore:- ellipsoid. (tt5)K'J-
9.6(10.0)x(7.5)7.8-8.5(9.0) J'Uffi, vol. 306.7 fUm3. 0 = 1.13. ornamen tation of small 
and isolated wans. sometimes with shon creMs: spore Jlrint not indicated. Basidin 4-
spored. 55-60xl0-ll fUm. stcrigm:na about 7 tum. conte nt granular. Cystidi:t cy­
lindrical-clavate. wpc ring ;tt apex. 60-\00x?-9 ,urn, with granul;tr content. Pilcipclli:-. 
a layer or roundish cells and flexuosc thin-wallec.l hairs. vc~cicu lnu :- or capitmc at 
apex, up to 13 {Uffi long. 

~ ~~~~~J~;dF~i:~~iZ~~~~~2~~!::..i~~r~~i~~~~cKJ.orest July-August: M:miniquc. 

COLLE<..TIONS EXAM INED: K:J.P. Fi:mJ(o2.'\ A,42tii).'AA-14, M:trlini4uc: J.l' Fiardf;Z."i C.42f•tlllill-
14, Martinique; J .P. Fiard 62S D. 4260/80· 14, M :utiniljUC( typu~); J .P. l='ia rJ h2.'i E. 4U.omcl· 14, M:u · 

tinique; O.N. Pegler 2819, 4260/80·15: O.N. Pegler ZCJHt 42.60./NI· IS. M IHiiniltu~· 

OBSERVATIONS: Field characters viz dry ve lut inou:- pi leu!>, context ~mll l amcll~1e 

staining brown, latex white and abudant, taste milll ~md sme ll uf roucn fish. app~tr· 
ently impose its inclusion in sect. Lllctifluu.f, hut for 1hi:- specie:- in the.: :-arne way as for 
Lactariuscaribacus Pegler's doubts arise because nfthc st ructure oft he pile<~ I cuticle. 
In fact it is made up of capitale ~md vesiculous hairs diffcrcrll from the ones of all 
o ther species. and its layer is not always clearly sep~tratcll from the one of swollen 
cells. 

UCTARJUS CARJBAEUS Pegler in Pegler& Fiard 1979, Kcw Bullctin.33 (4): (tl7 
Etymology: from a geographical name. Ca ribees. 
Iconography: Pegler & Fiard 10. g & h. 
Illustrations: fig. 9. 
Pileus 4-7.5 em wide. plano-convex or deprc:-scd. !hen suhinfundihulifnrm. 
pale ochre, with cinnamon stains, subvclu tinou!>, dry. Lamellae clearly dccur· 

b 
'.'· 

t' lg. 9 -LoGtoriuJ corilxmu: a) spore, h) cyst idium, <") pil eipdli~ 'trucw rc. 
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rem. cream colour. suhdi~tant.occasion:111y ;nw:-wmu!'ing. Stipe 2-4 em lung. 1-
2 em thick. pure white. s taining ci nnamon on touching ur wi th age. :- mo01h . Contex t 
white. then stui ning cinnamon. w,:.;tc mild. odour :-tmng. dis:tgrccahlc. nitmu!', with 
Fe SO-t soon dark gree n: latex white. cinnamun nn <.lrying. Spore!> ellipsoid. (7.2)7.9-
S.6(8.7)x(5.8)(l.l-6.8(7.2) f lllll, vnl.l74.1 fU m·'. 0 = 1.2X. ornamentation of isukncd 
mcl.lium marked wans. at times wi th very short ncMs: :-pore print not indic:ncd. 
Basidia 4-sporcd. 4S-55x8-t) ,um. Cystidia cylindric;~l-dav;ue. WJ>Cring at upcx. 
sometimes digiwtc. 50-90xS-9 JUI11 with gwnular-vcrmi form cnntcnL J>ilcipclli:- :t 
lower layer of rou ndish ce lls hc<tring :tn upper one curnposed of thi n-w:t lled hair~ 

tanglct.l to form ;t triehol.lcrmium p;uallcl to the pileal ),urf;1cc hcfnre turning up· 
w<~ rds. 

"'\\ l-l abit<tt and distrihutiun: on the ground. in xcruphyt i(· forest. Scph:mhcr to Decem­
ber: Maninitjue. 
TYPE: J.P. Fi;m.l MIMA. 4260/80- 12. M:minitluc (K). 
<..:OLLE<..I IONS EXAM INED: K: J .P. Fiardl'!t ~A • .S2(,()/NU· t 2, M;utiniqw ( t~·tlu, ); J . P. Fi~rd~-!271\ , 

4260J80. 13. Ma 11 iniquc; J .P. Fi~rd /'\27 R, 4260/mt·IJ,/'.-h• rtinittuc; J.l ' . fi;u~,_l :<42 1\, 42t'IO/!i0· 12. M:1 r· 

lini<tuc; D.N. t>c~lc r2RZ2. 4260/80· 13. M;nliniquc. 

OBSERVATIONS: !>EG LER .. ~ FIARO( 1979) pl;tcc thi!- entityin!-ect.Du/c:e.\' Heim 
ex Singer suhscct. I.Alctifluini (Burl.) Singer for "the p:~ lc la melhtc. the sutwclu­
tinate pi leal surfncc which lacks n vi rcscen!-· !-tructure. the hctermrnpic !-pore)>. 
and the mild wste". However. the re i:- ruurn for doubt on placing it in :-cct. I.AJC· 
tifluus. as we define it. The stature. vclutinatc pi leu:.. mi ld taste. ' taining of contex t 
and spore ornameru;uiun ;tre characters which :-uggc:.t a close affi nity tu l ... m.:tarius 
lmeolu.s l'cck hut the structure of pile;.tl cuticle i!- ;.~little different from the one typi­
cal in the ~pccies of this section. The hairs which ri~e frnm the l;tye r ur roumli!>h 
cells. before turning upward~. t;mglc in fact into a rather clc:tr cut trichodcr­
mium. par:tllelto the pi lea l ~urface. 

LACTARIUS LUTEOL SPeck IX%. Bull. Turrcy Bot. Cluh. 2.l : 412. 
Utcwriusfoelidu:; l' eck 1902. Ann. Rep. N. Y. Swtc Mu)o., 54: 1.)49. J~ 
Utclllri(l/Weola Peck. Burlingham !90S. Mcm. Torrey But . Club, 14 ( 1): 95 . 
UtcwritlS 1'0/emus va r. (l/bm· M;~irc 19:\7. Fungi m;~ rocc;mi. 9. 
Utcwria pmeseriflua Mu rrill 193M. Mycolugia. 30: 36 1. 
Lm:wrius scoticus Bk. & Br. se nsu Rornagnesi 1956. Bul l. Soc. Mycol. Fr .. 72: .H3-335. 
Lucwriusechinams Thier~ 1957. Mycologin. 49: 7 1(1. 
Utctariusbnmneol•iohLscens Bon 1970. Doc. Mycol.. 2: 45·4K 
/...(Jcwrius kul111eriwtus M;lle n,on 1')74, Bull. Soc. Linn. Lion. 43. spcci;~l numhcr. 
245-252. 
LactaritlS luteoltl.\' f. eulweolu.~ Benauh 1980. Bull. Sue. Myc. Fr .. 96 (J): 285-StJ. 
UtcwritL'f lweolus f. kulmerimws (Malen,on) Bcn;wlt II.JHO. Bull. Soc. Myc. Fr .. 96 
(3): 285-86. 
Et)·mology: lat.. luteolus. a. um = yellowish. 
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Iconography: Benauh 2 16: IJol l. gr. mi~·- Bre!l. 20: :!4: C'cuo 1054: ll c~ lcr (\:. Smith .'11: 
Marchand 507: Peck ( 1903) 83. 7-1 I. 
Illustrations: fig. 10. pl. 2c. 
Pileus 3-7-(1 2) em wide. convex . then ••ppla natc. ~ lightly dcprc.-.. ... cd at J.'C ntrc. off­
white with straw-yellow tilll , swining brown when tou ched ur wit h ;tgc. dry. tomcn­
to sc. Lamellae adn:11c. white then 
straw-yellow. bruising brown, medium 
broad, rather crowded, at times forked 
near stipe. Stipe 3-6 em long. 1-25 ern 
thick. white to off-whi te. staining brown 
when :ouchcd. equal tapering :u hasc. 
pruinose-velvety. dry. Context whitish. 
grey-brown when broken. taste mill!. 
odour almost the same as in L. 1•olemus 
but less strong. FeS04 gives a cl ear blue­
green reaction: latex copious. white or 
whey·like wi th wh ite Oocci in l'USpension. 
mild. Spores ell ipso id , (6.7)7.11· 

!~~-2~~:~l~~~i:h~~~j~~e~·;:;rt:~:~ 1r~~~~~ 
ly connected into short segments: spore 
print white to cre:Hn. B••sidia 4-sporeU. 
55·60x9- ll JU!ll. Pleurocyst idia cylind ri ­
cal, with rounded apex. septate ami 
clamped. at times hranched. in thick p;~li · 
sade. 30..40 JUm long and 6· 7 JUm wide. 
Cheilocystidia twir-l ike. nexuous with th in 
or mode rately thick walls, 4()-70 fUm long 
and 2.5·4 /Uill wide. often capitate. Pilei· 
pellis a layer of roundish cell s hcuring 
hairs up to 70 JUill long and 4-5 fUm. 

Habitat and distribution: on soil. in the 
plane in deciduous woods. especially oak. 

c 

d 

t-' l~,;- 111 -l.urrurifhl//l, •,fu •·: . o )\ j'ltlr ..:, 

b) plcurtlCY"Iidia. r}rhc i l n~o:y~ lidia . 

<l ) pilcipdl i~strut·lur .: . 

Ju ne to November: Unitet.l Swte~. Italy. France. Spain. Algc ri ;t, M:tmcco :tnU Jap:tn. 
TYPE: Webster. EotSt Milton. M:ts:mchussc tts. USA ( ' YS). 
COLLECftONS EXAM INED: AQU I: (;, L;olli . . l/ l l/l'J:-: 1. N:otinmol P:1rt. nl {'in·..:u. lt:•ly: <o.t..,Ui. 
11/ 11/1982, Nation:.! P:~rk ••f<..'iu:~,:o, h :~l)~ (i. l' ;<ei1>ni , YVIII I'IS J.Sar•lin i:o. ll ;tl)'. ( i . l'adt>ni, 7/XII' IXJ. 

Michigan, USA. RCC; Lli>-tO).C II:.. 84-4Jil. Sp:1in. t'I.AS: W.A. Murrill , 1(.0:?0. (iain~·~··ilk. Florid:•. I 1:-.1\ 

(isotypus of'- pra··~crinua). Mlt:ll : H.l'. llcaHblc~.: J r .. l tl/11/ l•JJ:'i. l' loriU;,, lJ!\A (:• ~ I .<ICI<Ifllt frlfn•· 

fa ); R.G . Benedict, A 7348, lllinnis, USA; (i.S. 8urli11gh:un, aug1• ~1 !'liN, Vc rnn .nl , US,\ (:.~ Ltt<'lrmu 

luteofa); A.H . Smilh,(~'-104. Michig;m, USA; A .H . Smi1h. 'H•.'\ 1. T..: nn1.·~w•·· USA: II .D. Thier!->. 1'1ll0. 

Texas, USA (holotypu.~ of L <'d l illa/IIS). MtJU: (i. ~1:~ 1 c ru;un . l.::.7, o\bmm :<. M:or •IC (:" L. kudmai . 

typus of L. kllrlmrtitmus): fi . Malcn ~;"on, 2',.), ~ 1 ,11111> 1 :1. r.bw~: fa~ l..lw.-lrm'fl): (i . ~l:ilc n\on , 

4 1(•2. Mamort~. M:.rcx· (:.s L.lwrllm•ri). 



176 

OBSERVATIONS: pccies originally described by PECK ( 18Y6) from North 
America. According to I-I ESLER & SMITH ( JI.J79) whoex<.1mincc.J their types. Lm.·· 
rarius foetidus and U~ewria praeseriflua arc tu he considered later :-.ynonymys. We 
think that Lacwrius echinaftij', ;~lso. should not he rcgarc.Jcd a~ :1 :.CJJaratc 'cnlity he­
cause the l;ncx. which T HI ERS ( 1957) defines acrid ••nd disagreeahlc. is the single 
clashing character. A statistical comp;•rison of spurc size show~ complete simi larity. 
The remaining micro- aml macroscopic ch;•ractcrs perfectly ugrce. Moreover. tu the 
best of our knowledge. this entity has been collected only once. Synonyms of L. Jwe­
olus are also two species collected in Europe: L. st·micw; sensu Rnm<tgnesi c L. lmm­
neol'iolascen:o. The sa me entity wo.1s subse<1uently nmned L. kuehnerhmu... hy 
MALEN<;ON ( 1974)who regards it as intermedi:nc hetwecn L. I'Ofemu.'i(Fr.) Fr. and 
L ntgaws K.& R. ;md reports it from Algeria. Marocco and Spain. Algerian and 
Maroccan collections of this fungu~ had been named L. wJ/emus v:1r. c1lbu.'i by 
MAIRE ( 1937). The microscopical examination has showed u:-. <Ill absolute identity 
of American :1nd Mediterranean collections. BERTAULT ( IQ7X) point!>. out its ee l­
pious fruiting in Marocco as L. kuelmerianus. hut lmer ( \Q79) considers it u ~y­
nonym of L. lweoltls which in its turn is eventually split ( 19XO) into two form)!: 
eulweolus, American with ye llow pileus and kueluu:rimws. Medi terranean. with pure 
white pileus in young specimens. Our own findings from the National Park of Cir­
ceo and Sardinia never showed a pure white pileus. not even at the beginning oft he 
development. on the other hand also American authors. like for example HESLER 
& SM IT H (1979), credit L. lweofu.nvith a pi leu:- "white or whitish w huff". As the 
geographical separation no longer holds good Benault\ two form cannot be con­
sidered valid. Concerning Italy the taxon ha!'> already heen reported from Lom­
bardy on the Bollettino del Gruppo Micologico G . Bresadol;1 ( 1977) us L. 
kuelmerimws. while Cettu ( 1979) reports it even from C;1nton Ticino in Switzerland. 
This entity fruits also in Japan as reported by HO 1GO ( 1960). 

DOUBTFUL ENTIT IES 

LACTARI US PRI NCEPS Berkeley 1852.Hook. London Journ. But. . 4: 135. 
Etymology: lat ., princeps = prince. 
Ill ustra tions: fi g. II. 
Pileus 10 em across. irregular infundibuliform, dry. opaque. :-.uhfarin:1ceous. of •• 
deep rich bloocJ red. Gills moderately brot~d. very pale. hut concolnrous with stem. 
decurrent. S1em 9 em high. more than an inch thick. straighl, attenuated down­
wards, blunt. more tawny tlmn the pileus. solid. white within. exccpttowarc.Js the 

~~;-~) ~(~~)~.1 ~.~~~(~~~) ~n:l:i~~ ·3~~ ~~~ ~~~~~:n<::~ti~~ ~~ 1:~~<~~~~1 ~8f· ~: ~~;n11~ 
pletc. widc-meshec.J reticulum. made up of medium marked or wrely 1hinncr 
connecting lines: spore print not indicilttd. Bilsidia 4-spored. size not uhtuined. Cys­
tidia numerous. 55-70x6-7 fU m, with sharp tips und very thickwalls. Pileipe lli s a layer 
of round ish cell~ hearing short. thin-wulled hairs. thick·w;.•lled pileocystidia present. 
1-l abitat and distribution: in woods: India. 
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TYPE: J.M. Berkeley, 16,4260/80-11. Kullung. Khassya, India ( K ). 
COLLEC..TIONS EXAM I ' ED: K: J.M. lkrkclcy, 12. 4~).11. Myrung. Kh:•~yo~, India: J.M.Ikr ­
kdcy, 16,4260180- 11, Kullung. Kh;~~r ... India (holotypus). 
O BSERVATIONS: The :Jbove macroscopical <•c-
count is drawn almos1 literally from BERKE-
LEY's origi nal description ( 1852). whi le t he 
microscopical details ;u e 1hc rcsuh of our per-
sonal observa1ion of two collect ions dating back ~ 
to July 1850 from 1wo different localities of <J.(ff;J 
Khassya. l ndia. They are the ones cited by Berkeley 
in his work. We do no1 know of any other report on a 
this species. Microscopic<~ l ly the two collections 
are ident ical, in confi rmation of Berke ley's im­
pression who had considered them probably the 
same notwit hstanding the very poor condition of 
collectio n n.l2. The poor state of the specimens did 
not allow us to study them thoroughly. The species 
is ve ry similar to Lactarius volemtL~ (Fr) Fr. but <.1 

few characters press us to regard it as distinct: the 
complete lack of smell. the colour of pileus (in Ber· 
keley's latin diagnosi s we have "sanguineo·rubro") 
and size and o rnamentation of spores (slightly 

!~:r'.1~~:~1f~~t:n;~~~1r s;~~::~z~n 33:~~~:.~~~~:~ ~·lg II • Luctori11~ t'ri"uf's: a) ~pore. 
tion is truly slight and for what concerns the col· b) cystidi um. 
ou r also L. volemus var.oedemmoptt.~ Scop.: Fr. some times ex hibi t~ brown hues with 
reddish shades. Consequently there is still some doubt concerning the validity of this 
species and only fu rt her collections will answer the questions ubou t its true idem­
ity. 

LACTARI S BRAUN II Rick 1930. Broteria. 24: 118. 
Etymology: from prope r noun. 
Pileus lemon ye llow, granulosc. with red spots. dry. hritt le. 4 em wide.Li.•mell;tc long 
decu rre nt, very spaced. ventricose. wi th se rrate edge. fragile. concolorous. Stern 
white. tomentate towards apex. shnn. 3 em long. thick . Latex whi tc.Sporcs 7-8.2 x 5.5· 
7 tum. their ornamen tation projecting 0.2·0.5(li m. w;•rty·rcticulated. some spore 
wi th short ridges and c;~tenulations: spo re print not indicated. Basidia 4-sporcd. 
about 55x7 fll ffi. Cyst idia none seen except for inconspicuous cystidia ••t the edge of 
the lamellae, much like those of Lactarius hygrophoroide.\· Berk. & Curt.. Epicutis of 
the pileus formed by slightly thick-walled, yellow hyph<te forming <1 trichoder­
mium; these hyphae arc smooth. fi lamentous. with roundell tips and 2.5-4.5 tu m 
diamcter.Habitat and distribution: On the ground; Brazil . 
TYPE: A.C. H. Braun 13751. Porto Alegre. Br<tzi l ( I'ACA). 
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OBSERVAT IO S: We did ntH succeed in oht<.tin ing any specimen t•f th is S J'ecie~ in 
spite of Singer\ personal ~tccurmc informmiun on the loca tion of the type. l nlleal ­
ing with this entity we have consequently to rely on the work hy RICK ( 1930) from 
which the short account given above is llerivcd. The microsmpical character:; ;.~re 
wkcn from Sl 1GER ( 1953). H i:. :ttudy is ha~ed on exmnination of the type which in 
exsiccme condi tion is s;tid to be at first sight idcntifi<•hle with L hygroplwmide.~. 
Such ;m impression is confirmed by the similarity of the microscopical c:lwracters. 
T he pi leus and Stipe colou rs in Rick's descript ion. the prnhahle ;th:-cnce nf Fagalcs 
in the area where the type wa~ collected (L. hygroplwmide., grow~ lll<.linly under 
Quercus) anll fin;tlly Rick's reference abo lO L. dis1w1s Peck (a ~ynonym of 
L. hygroplwmides) would suggest th;u the twn entitic:-. arc l!>Cp:mue. Singer con­
cludes by saying th;ll only fun her col lcclions of fresh m;.ttt::ria l can clarify l'o~o;; i hlc 
differences he tween L.hygrophomidcs :md L. hrmmii. L.11cr SINGER et ul. ( 19XJ). 
in ~• key to ncotropical ~pccies of section Dulces, include also L. brmmii wit hout 
giving any comment. 

LACTARJUS CALCEOL S Berkeley Hl47. London J. Bot.. 6: 31). 
Etymology: Ia I. c;•lceolu~ = tiny shoe. 
Pi leus 7.5 em across. thin. arched so 3!.- to prc~c n t •• lwlf-ovate form. hrown-huff. 
smo01h. not viscid: cpidermiscrackcd. nesh whi te. Stem short . 1.3 <:Ill in height and 
thickness. hrown-huff.like the pileu:t. G ilb whi te. decurrent. 13 em hrm1d. ext reme­
ly distant. more or less connected hy transverse vein~ or j)I<:HC$. forked ncar the 
edge. exuding a mild mi lky juice. 
Habitat and distribu tion: On the ground in wood~: nited SHHC$ (Ohio). 
TYPE: T.C. lc<•. 3 I August and 1H September. Ohio. USA (K ). 
OBSERVATIONS: B!::RKELEY ( IS47). whose origina l description we have re­
ported. defines t hi~ specie~ .. ext remely singular". noteworthy fnr the very distant 
gills and the colour contrast between gill:-. -.nd ~tipc. Another feature which accorll ­
ing to Berkeley contributes to make thi)!! emity unmistakable i~ the pi leu~ later;11\y 
connuent. BURL! 1G H AM (1910) and HESL ER lli: SMITH (1979) interpret 
this pecu\i;lr h;lbit w; an abnormality in the growth. Therefore. excluding latcn1l pi­
leus <lnd squat stipe as specific character~. BURLINGHAM ( IIJUX) arrived ;u the 
conclusion th;u L<ICWrius <.·a/ccolu.\ i~ the same a:- L ltygmphomid<•.\ Bcrk. & Curl. 
H ESLER & SMITH ( 1979). who found it impu~:-i hte to uhtain sect ion~ of the pi leu~ 
from the type. rank this entity ••mung the douhtful ~pccie:-.. hut they dcdure fnr ;1 con­
specifici ty with L mgaws K.& R. ur L. hygroplwroide.\ if ever it were w he recollected 
and exhaustively studied. We h;wc not :-.tudiell any collection tlf L. m/ceolu.~ hut. from 
the foregoing notes and on the ha~i:- of its gilb heing char:u:teriz.cll a' ~extremely di~­
tant~ and Hintervcnose". the :-.ynunymy with 1.. hygrophoroidc.'i appear:-. prohable. 
The impossibility o f examining the type forces u:- to range th i ~ ~pccie~ :1111011g the 
doubtful ones. a tithe more so as a synonymizatiun would hring ;1hout the priority of 
the epithet C<~lceolus over hygrophomidl•.,·. 
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LACTARIUS LIVIOATUS Bcrk. & Curt. IXhO. J>rotccding:- nf 1\tllcric;m ;\ cadcmy 
of Art s and Sciences. 4 : 10 19. 
Etymology: Ia!., lividatus. a. um = made to :tj)pear livill. Bccau:-.c of the colour of 
the gills. 
Ill ustrations: fig. 12. 
Pileus sligh tly depressed. fulvous. ~unc i lac n;trrow, quite :.crratc. dingy leat her ye l­
low then livid. Stem cnk1rged at the apex. fu lvnu:.. Spore!>. elliptic (7.11)KI-9.0 .'1: 

(6.5)6.9-7.5 tum. ornamentat ion con!)isting of line:. t)f avcn•gc 
thickness form ing a more or lc~s comple te rctkulum: :.pore ~ 
print not indi cated. Cystidia cluh-shapcd. of the cumnu1n type. 
smal l. Basidia not obscrvcll. Pi lcal cuticle not oh:-crvcd. 
Habi tat and distribut ion: on the ground: J ap<.~n. 

TY I'E: 4260/811-7. Japan (K). 
COLLEC.."TIONS EXA MI NED: K: 42W/~0-7, Jap:•n ( lypu:-.). 

111 '11/U//fl : ' ()\111' . 

OBSERVATIONS: We could not observe the ~tnKtllf~ of the pil~all·utidc hccau:-.e 
of the poor condition of th e exsiccatum. spore~ ;md cy:-. tidi a arc of th~ :-;uuc type a:-. 
those of Ulclllriu~hygrophoroides 13crk . & Curt. BERKELEY & ( 'URTIS ( 1~61)) con­
dude the short description of thi:-. fungus that we have reponed hy 'ayi••g "ha~~omc­
wh~tthe habit of L. volenuLt". We do not have othe r chan1ctcr~ avail able to ~•rrive 
a t a precise identification. It might he /_ hygroplwroit!C'.\ or even a good species in it ~ 
own right. but its posi tion in the section is doubt fu l. supported only hy the rc:-.cm­
blancc wi th L. volemus (Fr. ) Fr. New collections arc needed in orde r to r~;•ch a final 
conclusion. 

LACTARJ US PURGATORJI Singer 1948. Sydowi;1. 2: 42 (ad interim). 
Etymology: from geographical name. l>urgatory Swamp. 
A L<1ctario h>"J;rophoroide. cui proximus. diffen carne ulco anilinicn re;;•ctionc m 
rubram et FcS04 reactioncm constantem viridcm :-.uheuntc et aut1•xydatione hrun­
nescente Uctarii volcmi modo. Ah hoc lamclli~ diswntihu:-. di ffcn. Suh qucrcu · 
bus et pinibus in palude "Purgatory SwampH prupe Norwood. M:•~~•H:huscm. USA 
TYPE: R. Singer. July 1941. l'urgutory Swamp. Ma~~achuscll:-.. SA ( FI-1). 
OBSERVATIONS: SINGER's description ( 194X) :-.tate~ that Lm.-rariu.\ purgworii 
bea rs a strong resemblance to L. hygroplwroide.\ Bcrk. &. C urt. from which d iffe r~ 

only by the nesh reacting red with ani\ in oil and green with FeSO.; and hy the hruwn 
stain ing pal! ern. The short Latin d i.-gnosis lack:-. in addition. data about micro­
scopical characters .. Singer (pers. comm.) say:-. that prohahly L purgatorii ha~ h<:C il 

identified by H ESLER & SM ITH ( 1979) <~:-.a v:1rie ty of L hygmplllmJide.\. Suhse­
quen tly Sf GER et a/. ( 19S3) considered it :-.ynonymou~ whith L tmstmmlemu.\ 
Hongo. of the group with Sphaerical. ret iculated spores. Inn no micrmcopical com­
parison is cited in support of this hypothesis. The impo:-.si hi lity 11f examining the type 
prevented us from confirming th is synonymy. 
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EXCLUDED SPECIES 

LACTARI S ALLOCHROUS Singer l 1)4X, Sydowi:t. 2:41. ~~ 
Etymology: gr .. allokhroos = which take!' otnuther colour. 
Ill ustrations: fig.\3. 
Pileus 5-12 em wide. convex-depressed. brown wit h olive :.hade:.. rinely velvety. l..<t· 
mellae subdecurrent. whitish. at times intervenose. diswnt. Stipe 2-5 <.'Ill long. up to 
2.5 em th ick. equal. o live-hrown.glahrnus. Context white. unch••nging ur changing 
to brown: latex white.mi ld. Spores cll ip-

~~.' ::i.1 ~7~~~ ~~~?·:~~~7 ~~l~:r·:-9<·~:(~~~~ 
marked warts rarely connected hy some 
thin lines: spore print not ind icated. B•··~idia 

4-spored. 7U-80x 10-11 Jlllll. Cyst idiot fusoid 
with rounded :tpex. 90- 120xtPJ tum 
with gra nu lar-ve rmiform coment. Pileipe l­
lis consisting of <I trichodermium uf hairs 
about 4 flllll wide on a lower layer of more 
com pact hyphae. 
Habitat and distribution: on soil, under 
o<1 k: Uni ted Swtes (Florida). 
T YPE: R. Singer. F 714. Flo rida. USA 
(F.H.). 
COLLEcrtONS EXAM INED: t ".lt: R. Singcr, 71-1. 

Florida, SA (lypu!O). 

OBSERVAT IONS: SINGE R ( 194M) "ate' 
tha t this e nt ity is in every respect close to 
LacwrilL.{ hygrophoroideJ Berk. & Curt. and 
!:ncr SINGE R ( 1975) placed it in subsec­
tion l.Actifluini ( Burl.) Si nger of section 
Dulces Heim ex Singer. Also HESLE R & 
SM IT H ( 1979) regard the two species as 
"closely related", but claim that L. alloch­
rous Sing. is distingui!ihed by the olive­
brown colour and the wider spores in addi­

@ , . 
a 

t 'ig. 1.\ • Lunuri11.1· ulfof'imlfu : :.) ~ po.1r~:. 

h) l'yl>iiJium. c) pilcipdli)o \ lructurc. 

tion to the comple tely diffe rent structu re of the pile.:• I cuticle. On the gr11Unds 11f thb 
last feature they place L. allochrcms Singer and L llygmplwmidl!.\ intu two separ­
ate sect ions. section A IJardii Hesler & Smith and section Utctifluus respectively. The 
study of the type revealed a cu ticle with filarnentnus structure lacking roundish 
ce lls. wh ich bri ngs about the exclusion of thi:. species from the section LttctijlmLf 
in our restricted sense. 

L.ACTARJ S ANGUSTUS Heim & Gosse n:. 1955. Bull. Jard. Bm. Et.:H. 25 (I): 67. 
Etymology: \<it .. angustus. a, urn = na rrow. Because of the crowded gi lls. 
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Iconography: Hcim ( 1955) 3. Ja & h. 
Pileus S-8 em wide. plano-convex. later depresscll at cemre. hright rctlt.lish och­
raceous. very finely velvety. Lamelh.tc nearly free. white. dose aml narrow. Stipe 4-Cl.S 
em long. 1-1.8 em thick . cqu;.tl, :-lightly thickened at ha:-c. l'(Hlcolorou:- with pi leu:-. 
Context white. becoming hrown when exposctl.t<J:-tc ;.u the same time aerie.! and hit ­
ter, odour fe1id; latex white. very copiou:-. peppery. Spore:- hroadly ovuid to :-uh­
globosc, 8-9x7.5-8.3 flllll. with tuhcrculatc w;.trt:- r;1rcly CtHUlCCtcd hy thin 
trabeculae: spurcprim white. B;tsidia re latively lung mH.I gr:.~du;tlly t<•pcring tow;~rd:­
base, size not indicated. Cystidia nut di ffcrent i;llcd. Pil c ipelli:-madc up of erect. l"'J· 
lindrical or more or les."' ventricose hair!' with rounded tip:-. ri:-inl; from :-wolle n 
or subglobose cells which may he like ned to :-.phaerocy:oot:-. 10-20 JUill wi de. 
Habitat and distribution: grega rious in dry fores1. April: Zaire . 
TYPE: Goossens Fonwn:1. 713. avr. 192X. Binga. Bclgi:m Cungu ( Herh. l-l eim). 
OBSERVATIONS: We could not ohtain any cx~iccata of Lucwriu.\ cmgu.\111.\, a:-. a con­
sequence we rely for our considerations on the cxlwust ive dc:-cription by HElM 
( 1955) who placed this t<lxon in the group Volt:m;. We :1re inclined to exclude thi~ 
species from the sect ion untler :-.tudy. The cuticle ex hihit:-. ~imil:tr cclb which arc more 
elongated towards the surface. irregular in :oo h:tpe . originating directly from :-.wol ­
len cells: conseque ntly it docs nm have the two di:-.t inct l:tycr~ typical of the :-.cctiun. 
Moreover both the warty, suhglohose spore:- and the pCpJ'Cf)' l:ttcx :1re incongru­
ous to its definition. 

LACTARI US MARUIAENSIS McNahh 1971. New Zc;~l:uu.l Jnunwl nf BtH:nly. 9: 
54. 
Etymology: from geogwphical n;•me. Maruia. 
Illustrations: fig. 14. 
Pileus 7.5 em wide. depre:oosc d at centre when mature. pale yellt•w ••ryellow. ~t:.1ining 
dark yellowish-h rown. finely pruinose to suhvclvcty. sligluly vi:'>cid in wet weather. 

Lamellae ad nate to suhdecurrcnt. p;.1le crc:.tm <."olnur with ye lltlwish-hruwn edge. 
modenuely distant. Stipe 4..5 em lung :md 2.5 em thick. ••lmo!-t C{JUal. tunculuruu~ 
with the pileus. whitish at base. dry fi nely pruinose to ve lvety. Con test white. la:-te 
mild. odour ~Oti~eculi<~r. with Fe SO-' n1pidly S<llmon '!ink: latex white . unclmnl\eahle. 
Spores clhpso1d. (7.K)S.6-9.9( II.O)x(6.(l)7.2-R I(KS) ,um. vnl.274. 1 Jtmr. or­
namentation of crests forming :111 almost complete re ticu lum ; :-pore print nut uh­
tained. Basidia 4-spured. 60-70x9-I I.S JUI11. hyaline nr with l wrtlly vi~ihlcgranul:tr 
content. sterigmata 4-45 /Um long. Cystidia cyl indric-clavate. 45-()l)x7-IJ tum, with 
thin walls and vermi form co nte nt. PilciJ>ellb consisting of :-.cpt:HC thin-walled hair!-
4-6JUm wide, borne by an ep ithelium ofsm;.t\1 irregular (.'ell!-: mucu!- also present. 
Hubitat and distribut ion: solitary under Nt1thufi1gu.\: cw Zealand . 
TYPE: R.F.R. Me abh. 26531. Maruia. New Zeal and ( POD). 
COLLELIIONS EX;\M INEO: 1-'00: R.F.R. McN:~bt•. 21•:'.\ 1. M:truia, Nev. Z\·;, l;mJ (i"1tyt)u,). 

OBSERVATIONS: McNABB(1971) states that hi:- :-.pccie!- may he included. even 
though with some difficulty, in section Dulu.-. in the ~CnM.' of Singer ( 1975). Pegler 
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& Fi:t rd (1979) regard a :;imilarity be tween Mcjl•,l;thh':-:-pceic:-:.md Lar:wriu., n ui· 
beus Pegler as possible even though they sepan11c L. maruiaensis on :tccount c)f the 

c 

t 'ig. 14 · Lucturilll ' /1/UntiUI'IISi$: a) :.por..:, h) q-stidium, l') pikipdli,,tructun: . 

reticula te spores and the cu ticula r scpwtc h:tirs. The st ructu re ,,f the cut icle :tnd the 
presence of mucus on the pi leu:,, in :tgrcemcnt with McNahh':- de~cription whu dwr­
:tctcrizes it as viscid in wet weather. are dcci:-ivc a:- for its cxclu:-ion fmm .l>CCtinn 
Lactifltms. 

LACTARIUS PECLERI Pacioni & l...otl li sp. nov. 
Lttcwrius hygrophoroides Berkeley & Curtis :-en~u 11cglcr & Fi:trd JQ79. 
Etymology: from proper noun. 
lconogn•phy: Pegler & Fiard 10. e & f. 
lll uslr:tt ions: fig. 15. pl. 2d. 
Fungus st:1t ur:t media. 11ileo aurantiaco-ochracccl, lleprc~:-.u ve l :-.uhinfundibuliformi. 
sicoo. tomcntoso. 2.5-5.7 ern lato. m<.~rgi nc mox cxplanato. L:unclli:-. aluwcei:-.. di:.t:.m­
tibus. dccurrcntibus. Stipi te ochracco-incarnmu. cilindrico. 2.5-3-X em Iongo. 0.6-1.2 
em cwsso. Cmne pa ll id:.~. irnmutabilc. odore nun pccu li<tri: k11icc alho. dulci. Spori~ 
ell ipsoidcis. cchinatis vel crista tis. (7.U)75-8.2(K5)x(S.X)6. 1·6.lJ(7.2) ,um: cyst ill iis ;lll­
gustc cl avaeformibus: cpicute trichOOcrmiali. hyphis .1-5 ,mn cwssi:-. Habitat in xcro­
phyticis silvis. sub Coccoloba pubescett\". Holmypu:-. ex Martinica. J>rupc Ut C.travelle 
collectus. oct. 1977. Pegler legit. in kcwcnsis herhariu sc rvatu:-.. Specie:- U~ewrio hy­
grophoroidi relata. sed cpicutis structu r<l ct ferc :-.oli tarii:-:-por;tnml vc rrucis ccrte dis­
tincta est. 
We give the descr iption by Pegler & Fiard:"Pilcu:-. 2.5-5.7 em dimu .. 11cshy subglo­
bose to convex then cxp:mding. depressed tu suhinfundibuliform: :-.urf;~cc brown­
is h o range. "Grenadine· (M. IOR /6.7/ ](1.5) to "Ochr:tceo u:--Tawny' 
( M.7.5YR/S.S/6.7) or "Och r:~ceou~-Salmon· ( M. 4YR/7.0n.5). fimtlly f:u.Jing w 'S;tl-
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mon Color' (M. 4YR/7. 1/5.5) 10 ' Fie:- h Color' (M.I YRJ7.t)J6.11). dry. finely wmcn­
lose to vclu limiiC. ~mooth or rugu!>t.' p;uticubrly tuw;1r<h !he 111<1rgi n. azun:11c : m:•r­
gin ohwsc. enti re. rcguh•r. !>omewh:u plicatC-!>ulc;uc. at fir!>t involu te. l..;•mclbc 
admllac-dccurrcnt to deeply decurrent. 'C•nridge Bufr( M. 2.5 Y /X.X/2.11) tu 'Cre;uny 
Buff (M. 2.5 Y/8.0/4.5). finally'Ch:unoi:- ' (M. 25Yn .ll/h.U), thi ck 5-h rnm wide. 
rather di swm. imc rmixtcd wi lh lamc llul:1e of 1\~o length:-. S1ipc 2.5-."'.X em x h- 12 
mm. rohus1. cylinc.lri(', :-ol ill: 'Light Ochraccuu:- Salmun· (M. SYRn .7/.l0) hewrn­
ing 'Stromian Ycllow'( M. 7.5Y/ftt)/9.U) a1 
the base, finely pru ino:o.e. Contcx l 4-7 nun 
thkk at the dii'k but much thinner at the 
margin. whitish to 1)ale ycllowi:-h. un­
chungi ng. hc tc romcru~ . of thin walled. 
narrow hyph;.tc. 2-5 flllll di:nn .. group~ of 
sphacrocytes.?-24 f UTll di:m1 .. and :-('at­
lered l:1 ticiferuus e lemen t~. S-Q ;um diarn.: 
odour n01 dis1inctive: ta:,te mild. Latex 
abunda nt. pure white. unchanging. Spore:-
7-8.5x6-7 (S + U.3Rx0.64 + 0.36) tum. 
0 = 1.20. subglohose 10 ~hun e ll ipsoid. 
hyal ine. wi th :111 amyloill ornamcnwtion 
of numerous. sm;.•ll verrucae. 0.2-11.4 JUm 
high. occa~ionally linked intn :-mall groups 
by short connectives: suprahi lar plage 
depressed. inamyloid. smooth. poorly de· 
limited: hilar :.1ppendix small. 0.6-1.3x0.5· 
0.8 fUnl. IJas id i ;.~ 48-6U:~X-9 /Um, e longate 
clavate. bearing four :-tcrigmata. up to K [1.1111 

long. Lamella-edge ~terile. with cmwdcll 
cheilocystic.l ia. Chci locy~ tidia 20-3tb:2.5-S 
Jllnl, cylindric with obtu ~e apex. 
hyaline. thin-walled. resemhling cle-
ments of the pileipc ll i:-. Pse utlocy~t idia 
abundant. 65-85x5·6.5 ;um. cylinc.l ric to 
narrowly clavate. with obtusely rounded 

I>;... a 
\(f) 

c b 

h) C)"\lir.lium, c) pilcipc lli~ ... uuctur~·. 

apex, subhyaline with somewh;u refr:tctive con tent~. th in w:•llcd. not 'taining in , uJ­
phovani ll in. Hymcnophoral tram:~ intermi:<cd and interwoven. with numcrou:- l;ui ­
cife rous c lements and 11'-lrruwcd hyphae. hu1 l:u:king :-plwemcylc:-. 
Subhymenial lttye r well c.lelopped.]):o.eudop:•rcnchynw iiiU:-. . "'5-411 •um wide. Pilei­
pellisa compact 1richodermial p:.1lisade horne em a well devclc1ppcll hypodcrmium. 
Trichode rmial palisade 55-75 /Uill thick. of hyaline thin-walled. ~.·y l i ndric clcmcnl:-
20-50x3-5 JUffi. wi th ohtui'e ly rounded ;.1pice:-. lacking dcrmatol')'!>tidi:.l. 1-lypnc.lcr­
mium 35-50 fUm thick. of tightly interwoven hyptwc with !>hurt. :•lmu!>t i:-odiarnetr ic 
elemen ts. Chemic:.. I tests on the :-1i pc: ti ncture of g:Li:•c-pnsitivc. green: ferrou!> -.u l· 
phate-negativc." 
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l-labitat and distribution: on soil in :-,ccondary xerophytic fore); I. at thl! h:t!'IC of CrH.:co­
foba pubesce,Lf. Oc10ber-Decembcr: Martinique. 
TYPE: O.N. l'eglcr 2924. 4260/80-K MartinitJuC (K). 
COLLE(.TIONSEXAMINEO: K: J.P. fiard 1'121 i\,41t.tl/!'iii·S, M;1rlini1tuc; J . P Fi,orUX21 8.-12f,U 'XII· 

8, ~brtiniquc: D.N. Pegler 2'!2-1, 42lJO/XII-~. Marliniqu~; (lypu~) . 

OBSERVATIONS: The exarnin<Hion of three cullcction~ of Lacwrim hygroplwmitlc.\ 
from Martinique. showed u:t a perfect :1greement of fid ll ch:1ra<:ter~. colour and 
tomentosi ty of cuticle, gill spacing and :-, talllrc . hut a l<lurely differen t micru:-.cupy. The 
spores (our measures arc (7.fl)7.S-K2(X.5)x(S.X)6.1-6.9(7.2) / llnl. vul. 167.9 tum. 
0 = 1.20) are similar 10 those of L. hygroplwroirl!•.\, hut :o. ligluly ~honer ~111d :o.mallcr. 
with an ornamenwtion rn:1de up ufwan~ uruJ !>hun ridge:-. mnrc likl.' to that uf L. hue­
olus Peck anti, <tbove all. the pile~• I cuticle luck:-. the l<•yer of rountli~h cclb cnmplc lc­
ly. being exclusively composed of a rather dense trichotlermium. These :-.mne 
microscopic characters are reportec.l by PEGLER & FIARD ( IY79) in the de!lcriptinn 
and drawings of their collections from MartinitJUC. There i~ ••II evidence that we arc 
faced with a perfectly distincl en tity which is tn he acconunodated in ~cctiun Allardii 
Hesler & Smith 1979. the closeM tu ~ection 1-AJL'tijluu.\. Nu ~pccie:-. :mlong 1ho~c he­
longing in th is section is a m;.nch of the one under :-.crutiny. mx·mdingly we h:IVc 
thought it proper to propose it a~ a new species. 

LACTARI US PER VEL TIN US Hesler & 
Smi th 1979, North American Species of 
l...acraritLf , 170. 
Etymology: lat.. per. prefix forming supe r­
latives: la te latin.velutum = ve lvet. Very 
velvety. 
Iconography: Hesler & Smi th 32. 
Illustrations: fig. 16. 
Pi leus 4-4.5 em wide. convcx-depre~sed. 
ferruginous hrown to reddish mange . och­
raceous at nwrgin. dry. ve lvety. U..mcll<.~e 
broadly ad nate. cream colnur.laterstai ning 
slowly and slightly vi naccous-pink tu lilac 
brown due to I<Jtcx . suhdistant . Stipe 3 em 
long. 1.8 em thick. equ<ll. p:.~le cream. more 
or less concolorous with the gill~. dry. Con­
text yellowish whi te. taste mild. odour 
slight , slowly green-grey with FeS(J4: lmex 
whi te, becoming ye llow on P••per. Spores 
broadly _ellipsoid. (6.5)6.9-1:1.1(8:\X) x 
(4.8)5.1·:>.7(6.0) JUm. vol. IU9.3 ;urn . o r­
n<.~mc nwtiun made up <lf crests und wans 
at times connected into a hroken reticulum. 
looking mostly dotted: spo re print creamy-

&if . a 

b 
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white. Basidia 4-sporcc..l. 4U-50x6-M ,um. Cystidia 'uhfil;uncmuu ~ or narrowly fu:-nid 
ventricose. 26-40x3-8 tum. Pilei J>ellis fil:~mcnttJu:-, a tricht•dennium 11f thickly we wen 
hai rs becoming pa ralle l :.lithe :-.urface. 
Huhilat and c.Jistr ibutiun : un :.uil, under hruatl- lc.-vcd ln!C:.: l Jnitcd S1:11c:. ( Michi­
gan). 
TYPE: A. l-1. Smith. K443l. Michigm1. USA ( M ICI·I ) 
COL LE(..IION:o, EXAt\II NED: l\IICU: ,\ . H . SmiL h.~-1.'11 , M il• hi~.m . ll:-. •\ (h••I••L) pu,). 

OBSERVATIONS: Species recently crcctct.l hy II ESLER l~ SM IT H (1979). whu 
place it in the group of Lm:wriu.\hygmphomide.' Bcrk & Curt. I t i:- recognized hy the 
small-sized spnrcs (the !<!lllall eM in the :.ectinn). l:nex turning yclhm on paper ami 
the green reaction ufncsh wi th Fe SUo~. The :-tructurc of the <.·uticlc. a:. we were ;1hle 
to observe when exa mining the type. force~ u~ int o excluding thi~ 'pccic' from the 
section. We think that the :o. pecie:-. ~huuld he placed in :-.et·tit)n A llanlii 1-lc:-. lcr & 
Smith. in clo:o.e proximity to L. allot.:hmm Si nger which lw:- the :-.a me type nf l'Uticlc 
and spores with the !.:JmC ur n:m1en tatiun. even though l;1rger. 

LACTARI US PSEU DOVOLEMUS 1-t ei m 19.'\X Candollca. 7: :nx. 
Etymology: gr .. pse udos = fa lse. Likely to cnnfu:-c with t .m/c·mtH. 
Ill ustrations: fig. 17. 
Pil eus 5-6 em wide. convex. then deeply de­
pressed at centre. red hrown at di:;c, 
orange brown elsewhe re. dry. min utely 
tomcntose-g ranulusc. L;Jmc ll:tc arcua te­
decurrent. light orange. narrow. Stipe 3-3.5 
em long. 0.8-0.9 em thick. CtJuat. orange 
brown, slightly paler than pile u:.. minutely 
tomen tosc-granulose. Context cre;1m cot­
our. odour and taste none; kHex white. co­
pious. s lightly a s Jringcnt. Spore:. 

~~s~~~~)b~~: <~~~-~1-,~;x;~~~~s~~~~~;!;~~~~~ 
tion of wans <tnd short crests connected by 
thinner lines; spore print white . Basidia 4-
spored, 40-45JUm long and 10-1\ Jum wide. 
Cystidia clav;l!a or lanccohne -clavatc. at 
ti mes digitate at apex 60-XOxS-111 Jlnn. with 
granular-ve rmiform content. Pileipcllis a 
turf of thick·wal\cd. often hranchcd h:~irs 
up 10 150 fll llllong and ~thmll 4.5 Jlllll wide. 
rising from a compnct layer of interwoven 
hyphae. Habitm and distribut ion: o n soil. 
isolated; Madagasc:tr. 

~;~~d34R(P~:im . G . 61 · M:~c.la g~I SCar. t"l a;. 17 ·Lurtumi'JI"'wl•m>lmm•: :•) '1,_.,,._ 
h) t:y:.tiJium, l · ) pilc ipclli , 'IIUl'IUil'. 
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C<>LLE(..TI<> NS EXt\ 1\·II NATED: PC: R. Hcim.<i . t> l . Motdaga"'.'ar. 7/ 12/ l•l.' -1 il ypu~ ) . 

OBSERVATIONS: The unc:hange;;•hle context. the .\-lightly a:>.tringenl I alex and the 
cuticle structure arc char;tctc rs which prcvcn1 th i:- spc<:ic:- frnrn bei ng iudu<.lcd in the 
section under study. Our own mi<.~roscopical observation:- c;~rricd ou 1 on the tyJ>e ;tre 
panty at va ri ance wi1h H E lM 's ( 1937). wlu1 th16 ntH rcpttrtth iek-wall e tl c lements 
in the cut icle. H El M ( 1937) places this e ntity in :-ection Oulc:e.\. ;tlong wi th l..m:tariu.1 
rubrovio/asc:tms. and l;;ltcr (1-IEIM. 1955) in the mlemi gmup. ll :-lmuld he nntctl thm 
the f- rench author puhlishcll the dcsaiption:- of thi:- ;uu.l or L rubrm·iola.l· 
cem in \937 and the U.nin diagno!'C!i in 1938. 

LACTARIUS RUI! ROVIOLASCENS Heim l\J.1X. C.llldnllc;t. 7:.177. 
Etymology: lat.. ruher. ntbra. ruhrum = red: lat.. viol a =violet. Du~ tu the culou r­
chilnge of com ext <tnd gilb ;tlikc. 
lconogwphy: l-l eim (1937) I.C. 
Ill ustrations: fig. 18. 
Pileus 6-8 em witlc . c:onvex-defnrrned. irregular. ochre-hrown with orange shade~ 
tlry. wholly tomen to:o;c, with thick cuticle. 

eas ily pee lable. l .;.nncllac atlnatc. cream n 
colou r. blacken in~ then hecomi ng violet b 
blue. broad. not very crnwOed . Stipe about 0. a 
4 em long. 1.8-2 em thick. ora nge ;Jt ;tpcx. ~ 
lighte r in the midd le. orange retl-hrnwn to-
wards hase. white and tomentO!'e at ha:o;e. 
completely and minu tely velvety. Context 
whi te. slowly blackening in the pi leu)> the n 
becomi ng red .unchangeable in the )>tipc. 
tasteless and odourle~)i. pink with <tgree n 
ring with FeSik latex copious. whey· 
like. light pinkish-grey. mild. Spore)> 
broadly re n iform ohovoi d . (7 .U)X.5-

~; ~~ .0~;;~.~~~~ ~~~~t;~·~ ~ ~·~ ~;~7,~ 111 v;;,~ . 2fi1 t~)~ (~ 
dot- like warts: spore priru white. Ba)iid i;t4-
spored. 48-54x9-10.5 tum. ~tcrigmaw ;thout 
6 tum long. Cysti dia c long;uetl rhombic. up 
to 160 f UTll long antll4 JUI11 witlc.with very 
thick walls. l'i leipel\i:o; rnude up of h;~ ir~ 4·S 
/Unl wide. cylindric:tl. here and the re con­
~trictcd. often s imtou!'. with ra re septat ion::. 
:11 times with swolle n tips. with thic::k walb. 
rising from a layer of bind ing hyph;~c Fi~;. II! . Lu. wtm• •11/mn·u•l•'·" ' '"'; :•) ~pt•n:. 
which s it on a zone of hro;tdcr often ;;II- h) ··~,•iLiium.•· J pikir~~.: ni , , Jnlclur ... 

lantoid ce lls. 
Habitat and tli)>tribution: on the grnund . in .; nwll group)> or )>oliwry: M;td;~gaSC'.tr. 
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TYPE: R. Hcim, G.l-15. M;tdagasca r. 9/12/ 1934 (PC). 
COLLECT IO NS EXAM INED: VC.:.: K. Hcim, <i .K\ 1\bd;og;N ::•r. W12/ l'l."W !typlh). 

OBSERVATIONS: The context slowly becoming hlack then red. the liglu 
pinkish-grey whey-like latex and above :.~ 1 1 the filamcntou:- :-t ructurc of the <.·u­
licle which is also easil y scpar;~hlc and wmcmosc. :- trongly !'>uggc·q excluding thi!'> 
species from section Lactijluus in :O.JJite of the prc:-cncc of very thick-wa lled hymcnial 
cystidia much resembling those of Lm:tarius m/em/1.\ (Fr) Fr .. The problem posed hy 
tropical L1ctarii is very cornJ>Iex. Nearly alway:- the :.pede:- cann01 he in:-crtcd in the 
traditional group:- and ;m:: often imcrmcdimc between two ofthcm.T hc cxi:>!Cncc of 
species with remarkably vis ible vcl<~r rc mn:1nt:- or h;1vi ng ;1 li gni cnlou:-. hahit:u a:-. 
well as the exsistcnce of specie:-. exhibiting quite a few character:-. intc.:rgrading wi th 
the genus Ru.•;sula. especially with ~e<.~t ion Compacwe, rabc~ 0.1 ~eric.::-. of ([U estion:-. the 
answers to which might shed new light nn l..itcuuiu.\· phylogcncsi:-.. HElM 
(1937, 1955) has include<! the specie~ from the tropics in the taxonomy of Lact:1rii 
which. according 10 him. is closely re lated to that of Ru.wda. In any case he regard:-. 
it as provisiom1l on accoum of its being founded on pr:1ctic<1l r:nher than natur:tl 
principles. 

CONCLUSIONS 

In our study we have examined 171 exsiccata of 27 different taxa which. in the light 
of the literature we have consulted. be long in sect. Lac1ij1tws or have some affinity 
with it. The investigmion was intended. above :.til. to highlight the 'tructurc oft he pi · 
leipellis, a key sectional chttractcr. ;1s well as that of the hymenium. Spore size. in p;lr­
ticular. has been assessed statistically. accordingly. in the dat<l reported. in a<.kliticm 10 
the highest :md lowest values in paren thesis. the mean value plu:-. or mim1~ the staml­
ard deviation is given. Other sporal parameter:-. ~1ccnuntcd for ~1re volume and 0 value 
(ratio between le ngth and wid th). Further cx:1mina tions have hccn carried nut hy 
means of ;.1 scanning electron microscope. which proved invaluahlc tnt he cornpari:-.on 
of spore ornamenwtion. The twen ty-seven taxa investigated did not ulw<.~y:-. c.-.:­
hibi t microscopical characters perfectly in agreement wi th the rc:-.tric tcd COtKep­
tion of section Lactifluus as undcr~h,oll hy us. S()lllC t,f these had he en pktccd hy tuhcr 
authors in this same group hu t it was meant in a broader :-.cnse. ;1:-. ;1 consequence we 
have had to exclude six species: UJcwrius alloclmms. L. angust/1.\, L. muruiac:n­
sis, L.pen•elutinus. L. p.H!tulovolemus and 1 .. mhrm·iola.\·ct:ns . A :-.eve nth specie:-. 
Lpegleri. described as new hy us on the b;1sis nf ~c,me :I typical collection of L. hygm ­
phoroides, is to be included in the close section Allardii. Such a conclusion res t~ 
mainly upon the nature of the cuticle structure which in the excluded ~pecie :-. doc:­
not fit in with the p;.tttcrn typica l in the section. i.e. :1 cle:.tr·<.'tlt layer of roundish 
cells bearing numerous h;1irs with an antidin:1l orientation. Five more specie:-.. 
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L princeps. L. brmmii. L. Clllceolu.~. L.lin"duw., ; uH..I L.purgatorii lllil)' on ly tlouht· 
fully be included in the ~ection . not so much fm rc;1l incun!-i:. tc.:ncic:-. in the field 
characters reponed in the nrigin;1 l description:-.tlr in the rnicroscclpical nne:-. observed 
by us as for the fact th<H they pmb;tbly have to he rec.luccd to :-ynonymy uru.Jer uther 
taxa of the s:.t me sect ion. Unfort unately one goc:- tn great pain!'> tu acquire ccrwinty 
about these synonymies either fnr l<tck of e;.;h:•u:-tivc original description:-. ur fur 
the poor condition of type ~pccirucn~ which du not allow a cunclu:-.ivc sttaly or. fi . 
nally. a lso becm1se the species clu ing from la:-t c:cn tury ;1rc unrcpnncd :-i ncc their 
public:.!! ion. Only <tdditional topotypc collection .. might prove cnu.:ialtu a final cl:lri· 
fication. Leavi ng on one side the exclulletl ~IIlli llnuhtful )<pccic' we recognize in 
sect. Lactifluus nine specie~ ;md three varietie!'< :.~mung thme :.1~ yet lle:-nihell fmm <Ill 
over the worlll. The macro!lcopic;ll :.~nd micmscUJ>ical ch:.~ractcr~ arc homogeneous 
enough, but the re i~ no shonage of differencies. on the cnmrary. especially in 
the tropic<tl and nco-tropical S J)Ccie~ these ;1re so remarkable th:Jt they occupy a 
ruthe r pe riphe ral posi tio n in the section. In ;my case. it i:- appareru th;u all species in 
the section share a common pa11ern nf basic rnuq)hnlogical feature!'<, and that they 
fall natu rally into three groups. Thi!'< subd ivision wa:- :1rrived at wk ing into <~Ccuunt 
macro ami micro-cha racters al ike. hoth pmces.,.ed wi th ~ tati!'<tic :•nd d:.1llistic methntk 
T hree species :md two varietiC!'< hclong in the rir:-t group: L mlemw. L 1·ofemus 
var. oedemawpu.o;, L. 1'0/emu.\' va r. flams. L t:o ffugi.\ and L au.wmmlemtL'>. These en­
ti ties have a great like ncs.~ in hahitw~ .:md cnlour pa 11crn ~111d . what i!'< more. cx­
hihit a lmost identical microscopic structures. T he !>pure:- ;:~rc glohu:-c or suhglobosc. 
wi th an ornamentation in the form of <I marked <.1nll com ple te re ticulum anllthc 
cystidia, especially peculiar. numemus and uhviou!'o, arc lanceolat e mHJ very thick­
w;.•lle ll . The second group is chan1cte rized hy :-pore !'< cln ngmcl..l und ornamented 
wi th isolated spines or wu rts: colours are ge nerally light. nff-whi te tu ye lluwi~h ur 
och re. rare ly with some shade uf hrown. In thi:- group we lwvl.! included three 
species: L. carihaeu:i. L. pulidu.~ :.md L. lutcnlta. It b <1 f:~r l e:-~ homogeunu~ group 
than the previous one. in fact in thi!'o case the hyrnenial cystidi<J are r;nher vari· 
able ;md moreover the two neotropical specie!'< L caribm!us anll L putidus reveal :1 
cuticle structure slightly differing from the typical one. The th ird group cncomp:~~'es 
three species. L hygrophoroides. L. rugatus. L. clarkei and one va riety. L. clark.ei var. 
auramiomhm. The spores are of the e longate t ype:.~:- in the !'>Ctond group. hu t heo•r· 
ing an ornament consisting of an almost complete reticu lum. From a microscopical 
view poi111 the group is ho mogeneous enough. cuticle . spore)< un d <:l;Evate cystidia :.rc 
more or less the same :1:- to structure and l' ize. al so the colour p<:lltc rn is ve ry similar. 
c1range-brown often with some shade c)fhr ick-rcd. t\ :- tn the !'otati!'<tic:ll ~•nd inform<~ · 

tion technology processes which have :-ubstant i:ucd t he~e 'uhdivisic1n~. we wanttu :.dd 
that the mean volume h<ts proved to he :1 datum p<:~rticul;:~rly signific:~nt in a lit he pru­
grammes in which it was inclulled. Most i n~trunlental in our evaluu ti ng any pns..,.iblc 
specific identity, it wall'' confirmation in itse lf c1f the gwuping hypcHhe~e:-. except for 
the atypical tropical specie~ anll L t:om1gis. which :-t<llistically b far re muvell from L 
volemus and L. au.wmmlemu.\·. In :~ny case. the "C linch. versio n fl .2 · 1%4. hy K. L 
Fial:.l". a Fortran progr;ml for cladistic infe rence hy ( u mpa tihilil y of hypOi hesizcd 
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character state trees. has turned out the must complete; prucessing :• nu mhcr uf char­
acters it has given the following phylogenetic tree : 

" •••••• loy"pot.M~Ic• l I 

• •••·•• hvputh<!t.L c .. l 2 

The ~conphen, version 2.0- 1990. by G. F. E."tahrook", •• prugram ltll' re;nc evolution ­
ary classifications. with classes monophyletic on ,. specified phyloge netic tree. using 
convex phenetix. on the basis of the same characte rs :.md data. ttuantifie !<o the tli~t;m ­
cesamong the species which, :.1s a resu lt , are suhdi,•ided inttLthe :-o•rnc three group:- a:­
hypothesized on the grounds of morJ'hologic<tl ch:• r:•ctcr~; conseque ntly these grtlup.-. 
should be naiUral: 

r c-~"9h II 11 . 1188 

r-•- · 2 !>.-

r"!fpO•M•i""' l I '11 . 111!11 

l ... ur.,...,l...,• II 8. 68111 

r

'-l!pat.hetlc• l 2 3 llt>.­
r rugn .. 3 • e.lllllfl 

ll'ovi ""P""'rol•,.• 4 1> . 888 

t cl..r luol ft 8 . 1188 

r
""pollooollcall s 1. . 111111 

l ,..lhl"• 11 a.eee 
lul«< lu•8 8 . 111!18 

lca~u •• ...,. e e.IIIM 
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The di~wncc numcric~llly mo:;;t !<iignificant i~ between hyptlthc tical ::! and hyptllhctical 
3. the next between hypothc tie<lll ami hypc nhetil·;•l2. The dbtan~.·c~ hc1wccn the uther 
phylogenetic hr;mching:. show much lower value:-. 1-l cn\.·c. we think it proper to a:.~ign 

the groups suhsectiomll r:.mk. not :-o much fur 'i:.h:matic nccc:.:-ity a' 10 'trc:-.:- the two 
outst;.tndingjump:-. in the phylogenetic tree. 

Subscclio Luwoli Pacioni & l...<1lli :-uh:-.cct. nov.: 
pileus sine colore fulvn vel auranti;.tcu: sporuc cllip:.oidcac. cchinatac vel c<:hinatac 
c t cristis tcnu ihu:- pwcditac: ~tidia tcnuiwnic;lt;t. irucn.lurn <.'apitul:u:t: pili pitcici in­
terdum capitul<ui. 
Typus: Ltlcwrius lweolu., Peck. 

Subscctio l?ugt~ri I':ICioni & Lall i s uh!<~CCI. nov.: 
pi leus cum colore fu lvo vel ;wnuuiacu: :-.pur:1c cllip~oidc<~e. rc ti culol\ac vel cchin:•tae­
crist:Hae: cystid ia tcnuitunicata. cl:IVacformi: ~o 
Typus: Utctarius mgatus Kuehner & Romagnesi. 

Suhscctiu Volemi Pacinni & L:.11li suh!<~Cct. nov.: 
pileu~ cum C() lorc fu lvu vel aur:uuiaco: sporac gloho:-ac . rcti<:ul:lwc: C)'!<~tidia era:..~ 
tunicaw. l:mccolata .. 
Typus: Utcwrius mlemuJ· (Fries) Fric .... 

As ;1 conclusion we can add th at the Section . wi th reference tc) it:- va riou:- '])CciC!'. 
ha!<o :.m almost worl<.l·widc distributi<m. Mo:-~ specie:- cxhihit very :-imilar charac· 
tc rs while a few. especially tllCI:.e from the tropic:-. !<~ how rcmark;1hlc v:•riutiutl!<l in 
the st ructure . This phenomenon i:- nh!'ervcd :1bn in other :-pccic:- :u1tl )\cctiun:­
th roughou tt he genus Luciariu.\. The Jllacing ofthe:.e cntitic:- often hring:- :tbout great 
problems ;mcJ hrings imn question the tradi tionaltaxunnmic :.rr;mgcmcntufthc genu)\ 
h<Jscd as it is mainly on Europe;m ;mll 1mth·Amcricmt :-pccic:-. 

AK 'OWLEDGEMENTS 

Gratitullc 1:- exprcs..,ell tn the Dircctnrs of hc rh:1ria from all ewer the wurlll who 
with great courtc:o;y made av:•ilahle to us the mate rial retJtte:-tcd. We arc al~n very 
gnucful to Dr. Erncstn Rch:tt~llcngo fur pro"iding u:- with "Lc:- l ..;tl'tario-ru~uiCs du 
domaine oricnt:tlc M:•c.iag:tscar·· of He im ami to Dr. M:tri;t Gi:mun;tttco and Lui!'-:1 
Corona oft he Elcctmn Mycru:o;copy Ccmrc ofl"Atlttilit Univcr!<lity. Finallywc:LTc in­
llcbtcd to Dr. Edmondu Grilli for the Engli:-h tran~latiun of the text. 



191 

a) Lactarius cormgi.,·: ~pore. h) LaL·tarill.\ \'olt·11111\: -.pore:-.. 

c) U tctariu.\· mtstromfemm: ~pure. d)l.m·wrimi'Oif'l111n: l 'p tidia(;>.'IIHI) . 

Pl;.ttc I: 'canning electron microgr;~ ph:- (" .l.7511) . 
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a) Lactarius mgatu.s: spores. h) l...ncwn·us hygroplwroides: spores. 

c) L<1ctarius luteolus: spore. d ) Lm:tarius peg/eri : :-.pores. 

Pl<ue 2: scanning electron micrograJ>h:-. (x J.75U). 
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Abstract: • Fifteen species, most of which were treated in the 1926 monograph by E.A. 
Burt in the gonus Corticium, have been reevaluated. Most ol the spoclmens citod by 
Burt were restudied and many were found to t\ave boen misdetormined. Four lungl (C. 
aubefilfnum, C. debile, C. subcorwinuum, C. subochraceum) are extrallmltal and no longer 
considered as part of the mycoflora of Canada and the Unitod States. The remaining 
eleven species are excluded from Corticium. New combinations proposed are: Alholia 
maculare (Lair), Cetaooomyoes subapiculatus (Bres.), C/avulicium WMOsum (Bork. & 
Rav.), Hyphoderma lef>laleum (Ellis & Ev.), Hyphodenna robropallens (Schw.), and 
Hypochnicium wwsatum (Burt) . Four names are placed in synonymy: Corticium 
epfgaeum Ellis & Ev. is G!ooocystidiellum lactesoons, C. ochfaceum (Fr.) Fr. is G. 
ochraceum, C. rawm Burt is G. karstenii, and C. ru~num Thilmon is C. albi<Jo. 
cameum (Schw.) Massoo which is a nomen dubium. 

In preparation lor the publication of a synopsis of the corticioid fungi 
of North America (in press) disposition of a number of reported 
species could not be found in recent monographs. Fifteen of these 
are treated here. E. A. Burt (1926) recognized just over 1 00 species 
in his North American monograph of the genus Corticium. Most of 
these were reported from the United States and Canada. 
Subsequently the circumscription of the genus Corticium has been 
much reduced with the result that many species formerly in 
Corticium have been placed in other genera and lhe necessary new 
combinations proposed. Two studies have concentrated on revising 
the Corticium names treated by Burt (Liberta 1969, Rogers and 
Jackson 1943). However, types or vouchers for several species ol 
Corticium have not been reevaluated and these fungi remain, 
perhaps misplaced, in Corticium. 



198 

The collections that Burt c~ed represent the known geographic 
distribution and substrate preferences for most of the species 
treated below. The type specimens and most other collections cited 
by Burt for these fungi have been restudied to determine whether 
the name should remain in Corticium, whether all specimens are 
conspecific, and to confirm the published distribution and substrate 
records. 

Burt, for most of his career, worked at the Missouri Botanical Garden 
(MBG). However, the mycological collections. which he cited by 
MBG accession number are now housed at the National Fungus 
Collection, U.S. Department of Agricu~ure, Beltsville, Maryland (BPI) . 
Burt's private herbarium, containing some type specimens and 
specimens he cited, is now at the Farlow Cryptogamic Herbarium, 
Cambridge, Massachusetts (FH). 

METHODS 

The standard mounting media for examination of specimens of the 
Corticiaceae were used, i.e., Melzer's reagent, 2% potassium 
hydroxide, cotton blue in lactic acid, and sulfobenzaldehyde. The 
formulae for these can be found in Boidin (1958), Hawksworth era/. 
(1983) and Hjortstam er a/. (1987). The codes in parentheses 
represent colours from the Munsell Book of Color (Anon., 1929· 
1942). The abbreviations for herbaria where specimens examined 
are permanently housed are from Holmgren et a/. (1990). The 
epithets are treated in alphabetical order. 

RESULTS 

Corticium albido-carneum (Schw.) Massee 
J. Linn. Soc., Bot. 27: 142, 1890. 
Basionym: Thelephora albido-carnea Schw., Amer. Phitos. Soc. 
Trans., n.s. 4: 169, 1832. 

Citation of type: ·passim in cortice Vitis obvia, Bethlehem•, fide 
Schweinitz. 

Basidiomes effuse, crustose, 45 x 15 mm and about 150 .m thick; 
hymeniat surface smooth, dull, glabrous, pale brown with a greyish 
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whtte bloom on the surface and heavily fissured into 1 x 1 mm 
frustules; subiculum yellow brown, firm; margin whtte, adnate, 
sparse, cottony, 1 mm wide. 

Hyphal system monomitic; generative hyphae 3.0-4.0 (-5.0) .m diam, 
wtth clamp connections, the walls hyaline, thin, nonamyloid; cystidia 
(probably gloeocystidia) imbedded in the subiculum, cylindrical­
clavate, suHo-negative, 40 x 9 .m; botryose dendrophyses much 
branched with the uttimate branches 1 .m diam, projecting 5-1 0 .m. 
soluble in 2% KOH; hymenial layer of cylindrical-clavate immature 
basidia, 20 x 6 .m. neither mature basidia nor basidiospores seen. 

The preceding description was taken from the neotype (PH). 
Specimens, presumably parts of the neotype, in the Michener 
Collection (BPI} and the Curtis Collection (FH) are the same fungus 
and they too are sterile. 

Burt (1926:278) ctted three collections, one each from Pennsylvania 
(the type), Michigan and Virginia. The Michigan and Virginia 
collections are not conspecific with the type collection. The Virginia 
collection matches the description published by Burt. It has simple­
septate hyphae and broad vesicles 1 0-15 "m diam, but neither 
basidiospores nor mature basidia were seen. Another collection of 
this fungus from Maryland is also sterile. The Michigan collection is 
a third fungus, characterized by thick-walled subicular hyphae 2.0-
3.5 "m diam wtth clamp connections and ellipsoid spores 10.5 x 5.5 
.m. which was not further identified. The fact that all collections 
were from Vilis suggests that the mycoflora of corticioid fungi on 
that genus is varied and poorly known. 

The name cannot be adequately characterized, because neither 
mature basidia nor basidiospores are known, and is declared a 
nomen dubium. Corticium rubrocanum is the same fungus and 
specimens of it are sterile also (see below) . 

Specimens examined: Maryland: Takoma Park, March 1900, on Vilis 
sp., C.L Shear, det. D.P. Rogers (BPI 283839) . Michigan: Paw Paw, 
9 May 1908, on cultivated grape vine, LA. Hawkins (FH). 
Pennsylvania: Bethlehem, on Vilis sp., ex Herb. Schweinitz, as 
Thelephora albido-carnea (PH herein designated neotype, presumed 
isotypes BPI : Michener Collection 15:17 and FH: Curtis Herb.). 
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Virginia: Arlington Farm, 28 Feb. 1915, on dead bark of grape, C.L. 
Shear 2810, MBG 15310 (BPI 283842). 

Corticium auberianum Mont. 
In: La Sagra, Hist. de Cuba 9 (2) : 226, 1845. 

C~ation of type: "Ad ramu/os in Cuba insula prope Alquizar a ct. 
Auber inventum•, fide Montagne. 

Burt (1926:199) c~ed ten collections from the Un~ed States. All 
have been studied by me. Both Arkansas collections are a 
Peniophora sp., the Florida collection is a Phanerochaete sp., the 
Georgia collection and the Louisiana collections, cited as Q and R, 
appear to be sterile specimens of a Scytinostroma sp., the North 
Carolina collection is a Hyphoderma sp., the South Carolina 
collection is a Corticium sensu stricto but no spores were seen, and 
the two Vermont collections are two species of Grandinia. 

The heterogeneity of the specimens that Burt in some instances 
referred to one ep~het has been reported by Rogers and Jackson 
(1943). They concluded that of 17 paratypes of Corticium abeuns 
Burt ·only three resemble the type at all closely." 

There is a packet (BPI 280382) which may contain part of the type, 
but the fungus has been almost entirely devoured by insects and 
could not be adequately characterized. Also three additional 
collections at BPI are labelled C. auberianum. One (BPI 280385) is 
Phanerochaete velutina (DC. :Fr.) Karst., the second (BPI 280387) is 
unknown to me and is sterile, and the third (BPI 280386) is 
unidentifiable due to ~s poor cond~ion. Finally, the Bermuda 
collection, c~ed by Burt, is Grandinia sp. but the hymenium is poorly 
preserved. 

I have not seen the type of C. auberianum at Kew, from Cuba, but 
the variety of species represented in the Un~ed States collections 
c~ed by Burt suggests that none may be conspecific with the type. 
Until the type has been adequately characterized, C. auberianum 
should not be considered as part of the mycoflora of the United 
States. 
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Specimens examined: Arkansas: Womble, W.H. Long, MBG 8633 
(BPI 280388) and MBG 17801 (BPI 280389) . Georgia: Tallulah Falls, 
A.B. Seymour, MBG 44595 (BPI 280381). Florida: Sands Key, R.A. 
Harper 6, MBG 54537 (BPI 280380) . Louisiana: St. Martinville, 14 
Mar. 1899, A.B. Langlois 'R' (FH) , near St. Martinville, 28 Nov. 1899, 
ABL '0' (FH), presumably St. Martinville, ABL 2970 (BPI 280385), 
and ABL, s.n. (BPI 280387). North Carolina: Blowing Rock, on 
decayed, decorticated branches of a hardwood on the ground, G. 
Atkinson 4330 (BPI 280384, FH). Pennsylvania (presumably), on 
dead Crataegus, ex E. Michener, M.D., MBG 63748 (BPI 280386). 
South Carolina: Society Hill, Jan. 1848, M.A. Curtis 2497 (FH Burt 
Herb. and Curtis Herb.). Vermont: Middlebury, 23 Sept. 1898, E.A. 
Burt (FH) and Middlebury: Chipman's Hill, 13 Aug. 1896, EAB (FH) . 
Bermuda: Walsingham, H.H. Whetzel, MBG 58718 (BPI 280390) . 
Cuba, ex Montagne, ex Bresadola herbarium (BPI 280382) . 

Corticium debile Berk. & Curt. ex Massee 
J. Linn. Soc., Bot. 27: 131 , 1890. 

'?C~ation of type: '(Type in Herb. Berk. n. 4065) . On wood. 
Venezuela; Un~ed States·, fide Massee. 

A presumed isotype lacks any structure. No details could be 
discerned. I have not seen specimens, ~ any exist, from Kew. 

Burt (1926:274) cited three collections from the Un~ed States. The 
features of the California collection match Burt's description very 
closely. Burt did not describe the basidia, but I found them to be 
tremellaceous, and the collection to be Basidiodendron eyrei 
(Wake!.) Luck-Allen. One (BPI 281 076) of the two Louisiana 
collections is eystostereum murraii (Berk. & Curt.) Pouzar. I have 
not seen the other Louisiana collection which Burt c~ed as 'Langlois, 
bb'. 

Until the features characterizing this name are clarified it should not 
be considered as part of the mycoflora of the U n~ed States. 

Specimens examined: California: Palo Alto, 25 Nov. 1911, W.A. 
Murrill & LS. Abrams 1195, MBG 55709 (BPI 281068) . Louisiana: St. 
Martinville, 12 Jan. 1890, A.B. Langlois 2674, MBG 58327 (BPI 
281076). Venezuela, coli. Fendler, (204) (presumed isotype FH) . 
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Corticium epigaeum Ellis & Ev. 
J. Mycol. 1: 88, 1885. 

Citation of type: 'Oregon: Carpenter, 100, type (in N.Y. Bot. Gard. 
Herb.)', fide Burt. 

Basidiomes in pieces, about 20 x 20 mm; hymenial surface smooth 
to tuberculate, pallid, not cracked; margin wMe, appressed, to 5 
mm wide. 

Hypha! system monom~ic; subicular hyphae distinct, woven, w~h 
clamp connections, 2.0-3.5 "m diam, the walls hyaline, thin, 
nonamyloid, acyanophilous; hyphidia numerous, vertically oriented, 
2.4-3.4 " m diam, but the apical features obscure; gloeocystidia (Fig. 
2) common, cylindrical, up to 120 x 7-12 "m, the contents granular 
in 2% KOH and in Melzer's, staining grey black in 
sunobenzaldehyde, the walls hyaline, thin, smooth, nonamyloid, 
acyanophilous; basidia not found; basidiospores (Fig. 1) broadly 
ellipsoid to subglobose, 6.0-7.0 x 4.4-5.2 .m. the walls weakly 
amyloid, hyaline, smooth, acyanophilous, with a large, broad, blunt 
apiculum. 

The tuberculate nature of the hymenial surface seemed to be 
caused by the irregular surface of the soil over which it grew. The 
basidiospores were scattered throughout the thickness of the 
basidiomes, suggesting that hymenial thickening had occurred 
progressively. The lack of cracks in the basidiome suggests ~ was 
a young specimen when collected. 

This specimen is Gtoeocystidiettum tactescens (Berk.) Boidin as 
described in Eriksson and Ryvarden (1975) and the name Corticium 
epigaeum is placed in synonymy. Burt (1926) cited the type and 
seven additional collections as C. epigaeum, but I have studied only 
the type. 

Specimen examined: Oregon, on the ground over soil, July 1884, 
W.C. Carpenter, 100 (NY). 

Hyphoderma teptateum (Ellis & Ev.) Glnns, comb. nov. 
Basionym: Corticium teptateum Ellis & Ev. in C. F. Millspaugh and 
L.W. Nuttall, Field Columbian Mus. Publ. 9, Bot. Ser. 1:170, 1896. 
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Citation of type: 'On under side dead sapling Magnolia Fraseri, alt. 
1,800 ft. April 11 , 1895 (Nurtall, discov. 1803, 690}', fide Ellis and 
Everhart. 

Basidiome effuse, about 88 x 30 mm, when fresh it was apparently 
a membrane which, upon drying, shrunk and cracked, leaving 
irregular shaped pieces often several millimeters from adjacent 
pieces; hymenium smooth, translucent, corneus, grayish tan. 

Hyphal system monomitic; subicular hyphae 3-6 "m diam, with clamp 
connections, the walls hyaline, thin, nonamyloid; lamprocystidia 
imbedded, scattered, with a conical, encrusted apex 40 x 17 .m; 
basidia slenderly clavate, 40-50 x 7-1 0 "m with four sterigmata; 
basidiospores (Fig. 3} cylindrical, t4.6-15.4 x 4.4-4.8 .m. the walls 
hyaline, thin, smooth, nonamyloid. 

Known only from the type collection. 
appears to cite two collections, 

The original description 

but the labelling on the packets 
indicate that 690 is an Ellis 
number. Burt (t926: 280} 
attributed number 690 to 
Nuttall. I could find no 
explanation for the meaning of 
'discov.', although it appears 
several times in the paper. The 
two packets I examined are 
presumed to be isotypes. 

QOOOOl 

The microscopic features are 
similar to Hyphoderma mutatum 
(Peck} Donk and the combina-

Figs. 1-5. Corticium epigaeum. Fig. 1. 
Basidiospore&. Fig. 2. Glooocystidia. 
From Carpenter 100 (NY typo) . 
Hyphoderma leptaleum. Fig. 3. 
Basidiospores. From Ellis 690 (BPI 
type) . Hyphoderma rubropallens. Fig. 
4. Basidiospore&. Fig. 5. Cystidium. 
From Bethlehem (PH). Scale in 1 • 5 
11m, and applies to 1, 3, and 4. Scale 
in 5 • 20 $£m , and applies to 2 and 5. 

000 
000. 
OQO 1 
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tion is proposed to align this fungus with allied species. 

Specimens examined: West Virginia: Fayette Co., on bark attached 
to rotted wood of dead, small Magnolia fraseri, 11 April1895, {254) , 
1803, J.B.E. 690, 'Type material" (BPI 296883), and a second packet 
with the same data but lacking the number 254 (BPI 282001 ). 

Athelia macu/are (lair) Glnns, comb. nov. 
Basionym: Conicum maculare Lair, J. Elisa Mitchell Sci. Soc. 62: 
216, 1946. 

Citation of type: No type specimen was designated and no 
specimens were cited. 

Basidiomes effuse, in pieces 1 0 x 10 mm and 80 ,m thick, crustose, 
adnate, fissured into irregular polygons 0.5 mm diam; margin white, 
thin, granulosa, to 0.5 mm wide; hymenial surface smooth, pale 
yellow brown (1 OYR7/6), glabrous; subiculum very thin, white. 

Hypha! system monomitic; subicular hyphae (Fig. 1 0) short celled 
{about 20 ,m long), much branched, contorted, closely packed, 2.8-
4.4 ,m, a few heavily encrusted (Fig. 8) and 3-5 ,m diam, with 
clamp connections, the walls hyaline, thin, nonamyloid, 
acyanophilous; in 51001 there was a layer 10 ,m thick of parallel, 
horizontally arranged hyphae next to the substrate which were 
heavily encrusted and 4-6 (-9) ,m diam; vesicles (Fig. 9) uncommon, 
globose, 8 ,m diam, the walls hyaline, thin, smooth; hymenium and 
subhymenium with numerous globose granules; immature basidia 
(Fig. 7) slenderly clavate, 15-22 x 4 ,m, with a basal clamp 
connection; basidia apparently narrowly clavate, 15-20 x 4-4.8 ,m, 
with four sterigmata on each; basidiospores (Fig. 6) cylindrical­
ellipsoid, {4.0-) 4.4-4.8 (-5.2) x 2.4-2.6 ,m, the walls hyaline, thin, 
smooth, nonamyloid, with a blunt apiculum. 

Mature basidia were rare and were collapsed. This and the 
numerous granules made it difficutt to determine basidial shape and 
number of sterigmata. Lair described the basidia as •cuboidal', and 
illustrated them in her figures 11 -12, but I did not see any like these. 
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The hymenium is thicker and the subiculum denser and more 
adnate than is typical of species of Athelia. However. I do not see 
a better genus for this fungus. 

Mhough reported by Lair to cause Smooth Patch disease of oak, 
no further reports of the fungus or ~s disease have been found. 

Specimens examined: North Carolina, Durham, 28 Aug. 1945, F.A. 
Wo~ (T'RTC}, Sept. 1945, FAW (T'RTC 51002 herein designated 
neotype), 25 May 1946, E.D. Lair (T'RTC 51001}; Chapel Hill, 18 Oct. 
1945, J.L. Lowe 2921 (T'RTC). 

Corticium ochraceum (Fr.) Fr. 
Epicrisis, p. 563, 1638. 

It is perplexing that Burt did not c~e the basionym, in this instance 
Thelephora ochracea Fr .. Syst. Mycol. 1:446, 1821, because he 
usually did. Perhaps he 
thought C. ochraceum to be a 
distinct species from T. 
ochracea. This fungus is now 
named Gloeocystidiel/um 
ochraceum (Fr.) Donk. 

Burt (1926:242} c~ed seven 
collections from North America, 
i.e. Alabama. Idaho, Montana. 
Vermont and Washington. Five 
were misdetermined. The 
Alabama and Idaho collections 
are in poor condition but they 
are not species of 
G/oeocystidie/lum, the Montana 
collection is a Phanerochaete 

Figs. 1>10. Athelia macufare. Fig. 6. 
Basidiospores. Fig. 7. Immature 
basidia. Fig. 8. Segment of encrustod 
hypha. Fig. 9. Globose vesicle. Fig. 
10. Segment of subicular hypha. From 
TRTC 51002. Scale • 5 lim. 
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sp., the Vermont collection is a Hyphoderma sp., one Washington 
collection (Humphrey 1454, miscited as 6454) appears to be a 
species of Peniophora. Two Washington collections (Murrill 135 & 
Humphrey 1373, miscited as 6373) are similar to G. ochraceum but 
with larger and somewhat differently shaped spores than shown by 
Eriksson and Ryvarden (1975). For the present I accept these 
(Murrill 135 & Humphrey 1373) as G. ochraceum. 

Specimens examined: Alabama: Montgomery, Burke 606, MBG 
57471 (BPI 282275) . Idaho: Priest River, J.R. Weir 59 (FH) . 
Montana: Rexford, E.E. Hubert, JRW 12017, MBG 63373 (BPI 
282290). Vermont: Middlebury, on charred Pinus strobus, coli. E.A. 
Burt (BPI 282292). Washington: Seattle, Murrill 135, MBG 55737 
(BPI 282274), also 10 Oct. 1909, C.J. Humphrey 1454 (FH); 
Hoquaim, 22 Oct. 1909, CJH 1373 (FH). 

In addition, at BPI there are twelve other collections from the United 
States labelled C. ochraceum, three were determined by Burt. None 
are, in my opinion, G. ochraceum, i.e., BPI 282269 and 282288 are 
Resinicium furturaceum (Bres.) Parm., BPI 282273 and 282289 are 
in very poor condition, BPI 282279 is Coniophora puteana 
(Schum.:Fr.) Karst., BPI 282283, 282293, 282296 and 282297 are 
several species of Hyphoderma, BPI 282287 is a Phanerochaete sp., 
BPI 282295 is a Grandinia sp., and BPI 282297 is a Phlebia sp. 

Corticium ravum Burt 
Ann. Missouri Bot. Gard. 13: 251, 1926. 

C~ation of type: 'Louisiana: St. Martinville, A.B. Langlois, 1765 and 
N, type', fide Burt. 

Burt cited collections from Brazil and Cuba, and five collections from 
the Gulf Coast-Lower Mississippi River area of the United States, i.e., 
Alabama, Florida, Louisiana, and Missouri. 

The holotype (Langlois N) is a specimen of Gloeocystidiellum 
karstenii and the name C. ravum is placed in synonymy. The 
paratype from Alabama and a South Carolina collection labelled C. 
ravum, but not cited by Burt, are also G. karstenii. Some spores in 
the three collections were up to 1 .m longer and 0.5 .m wider than 
the sizes given for collections from Europe (Eriksson and Ryvarden 



207 

1975}. The gloeocystidia in the holotype were suno-negative but in 
the other two collections some gloeocystidia stained grey black. 

The remaining collections, all paratypes, cited by Burt are not 
conspecific. The Florida collection is similar to G. karstenii but has 
larger spores (8-} 10 (·12} x 4.5-5.0 (-6.0} .m. slightly larger verrucae 
on the spores, slightly broader hyphae 3-5 "m diam and broader 
basidia 1 0 "m diam. The part at BPI was probably not seen by 
Burt. The second collection from Louisiana (Langlois 1765} Burt 
cited is G. c/avuligerum. The Missouri collection is sterile but is not 
G. karstenii because it Jacks suno-positive gloeocystidia and the 
hyphae have clamp connections. Finally, the Cuban collection is a 
G/oeocystidiellum with small, smooth spores, 5.2-5.6 x 4.0-4.4 .m. 
which are significantly smaller than the spores in the holotype. 

\ Specimens examined: Cuba: Omaja, 20 Dec. 1914, on lower half of 
prostrate hardwood log, C.J. Humphrey 3056 (FH} . USA: Alabama: 
Montgomery, on bark of hardwood twigs 15 mm diam, R.P. Burke 
126, MBG 5282 (BPI 282695} . Florida, Feb. 1899, on bark of 
hardwood twigs about 10 mm diam, e .G. Lloyd 4832 (BPI 330512 
= Lloyd Herb. 46057, FH} . Louisiana: near St. Martinville, 23 Nov. 
1899, on bark of 20 mm diam hardwood branches, A.B. Langlois N 
(FH holotype} and 22 Aug. 1898, on bark of a hardwood, ABL 1765 
(FH}. Missouri: Creve Coeur, Oct. 1913, coil. E.A. Burt, MBG 44045 
(BPI 282693}. South Carolina: St. Stephens, 26 Oct. 1923, on bark 
of branch of Nyssa sp. 20 mm diam, C.L Shear, FP 71137, det. H.S. 
Jackson (BPI 282696, DAOM 31352} . 

Corticium rubrocanum Thiimen 
Mycotheca Univ. Exs. 409, 1876 and Torrey Bot. Club. Bull. 6: 95, 
June 1876. 

Citation of type: 'Newfield, N.J. ad Quercus coccineae ramos 
emortuos. Vere 1875. Leg. T. (sic} B. Ellis. (no. 2248}', fide 
Thiimen. 

The type collection was distributed in Thuman's exsiccatae as 
number 409. I have studied four copies of 409 but no spores were 
seen. The most distinctive features of this fungus are the botryose 
dendrophyses (Fig. 11}, hyaline hyphae with clamp connections, 
clavate hymenial elements with brown walls, and the occasional 
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globose vesicle. The dendrophyses dissolve in 2% KOH, do not 
stain in Melzer's, are common in the hymenial area, have the 
terminal branches 0.5 .m diam, and the stem is 1.6 .m diam. 

Burt (1926:231) c~ed, in add~ion to the type, five specimens. He 
did not find spores. These collections and several others also 
labelled C. rubrocanum, were studied by me. All the collections, 
except 5111, are conspec~ic with the type but no basidiospores 
were seen. Collection 5111 from Louisiana lacks dendrophyses, 
apparently has su~o-negative gloeocystidia and has smooth, amyloid 
spores about 6 x 3 .m. 

Mhough Corticium rubrocanum is known from several collections, in 
the absence of basidiospores ~ is not possible to concisely 
characterize this fungus. However, the available features of C. 
rubrocanum are the same as those of the type specimen of C. 
albido-carneum (see above), and the name C. rubrocanum is placed 
in synonymy. 

Specimens examined: Alabama: Montgomery, on bark of Quercus 
branch 15 mm diam, R.P. Burke 105, MBG 11280 (BPI 282822). 
Louisiana: St Martinville, on bark of dead twigs of Quercus 10 mm 
diam, 11 April 1898, A.B. Langlois 1993 (FH); no location, on bar1< 
of Quercus branch 20 mm diam, 28 Nov. 1899, B. Labbe, Herb. 
Langlois (BPI 282817); Natchitoches, Feb. 1899, G.D. Harris, Cornell 
U. 5111 (FH). New Jersey: Newfield, on dead branches to 10 mm 
diam of Quercus, coil. Ellis, s.d., Herb. Eugene A. Rau (BPI 282807); 
on bark of underside of dead limbs of Q. coccinea, 'Ver. E.A.B.' 
script. E.A. Burt, North American Fungi 22 (BPI 282819); 24 April 
1876, ex Herb. Ellis, MBG 44838 (BPI 282814); on Quercus limbs, 
April 1888, J.B. Ellis, MBG 4846 (BPI 282811); on twigs to 10 mm 
diam of Q. coccinea, Vere 1875, JBE 2248, Mycotheca Univ. 409 
(BPI 282818, DAOM and two packets in the BPI exsiccatae 
collection, all isotypes). South Carolina, on bark of rotten limb of 
Quercus, Feb., H.W. Ravenel 377 (FH). 

Hyphoderma rubropal/ens (Schw.) Glnns, comb. nov. 
Basionym: The/ephora rubropal/ens Schw., Amer. Philos. Soc. 
Trans., n.s. 4: 168, 1832. 
Synonym: Corticium rubropallens (Schw.) Massee, J. Linn. Soc., 
Bot. 27: 145, 1890. 
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Cttation of type: 'Ionge Jateque effusa in corticibus et \ignis 
Bethlehem', fide Schweinitz. 

Basidiome effuse, only small patches about 5 x 5 mm remain, up to 
200 .m thick, ad nate, at 1 Ox pale violet grey (near 1 OYR8/4} to pale 
greyish brown (10YR7/4} , somewhat ceraceous but softening 
immediately when wened; hymenial surface smooth; margin no 
longer extant. 

Hypha\ system monomttic; generative hyphae distinct, randomly 
woven, except next to the substrate where they are horizontally 
arranged in a layer about 20 "m thick, not encrusted, short-celled, 
frequently branched, with clamp connections, 3-4.6 "m diam wtth 
some inflations to 7 .m, the walls hyaline, thin, nonamyloid; cystidia 
(Fig. 5) uncommon, originating in the subiculum, apparently 
terminating in the hymenium but the apices poorly preserved, 
cylindrical, 70-100 x 8-10 .m, the walls hyaline, thin, smooth, 
nonamyloid, the contents sul\o-negative, in Melzer's wtth granular or 
oily patches (all other cells have homogeneous contents) ; mature 
basidia not seen with certainty, immature basidia somewhat 
shrunken, clavate, 17 x 6 "m; basidiospores (Fig. 4) rather common 
on top of the hymenium, cylindrical-ellipsoid, adaxially flattened to 
slightly concave, (8.0-) 8.4-9.4 (-9.6) x 3.2-4.0 .m, the walls hyaline, 
thin, smooth, nonamyloid, with a broad, blunt apicu\us. 

This description was taken from the collection in the Schweintiz 
Herbarium (PH). It has been about 90% devoured by insects. This 
packet contains two pieces, one wrapped in rather heavy paper and 
the other glued to blue-lined paper. The description was taken from 
the part on the blue-lined paper. A presumed piece of the type in 
the Michener Collection could not be adequately characterized 
because tt had been devoured by insects. 

Burt (1926:230) cited only two collections, the type in the Schweinitz 
Herbarium and a collection from Alabama. Burt's description is a 
compostte. The Alabama collection is a species of Scytinostroma 
but no spores were found. 

The Schweinttz collection has shorter and narrower spores, and a 
somewhat denser, more adnate basidiome but in other respects is 
very similar to Hyphoderma roseocremeum (Bres.) Donk, according 
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to specimens from Alberta (DAOM 142404) and Sweden (DAOM 
68628), hence the transfer to Hyphoderma is proposed. 

Specimens examined: Alabama: Montgomery, June 1910, on board 
of hardwood, R.P. Burke 118, MBG 19557 (BPI 282823) . 
Pennsylvania: Bethlehem (PH herein designated neotype), ex Herb. 
Schweinitz, Michener Collection 13:18 (BPI). 

Ceraceomyces subapicutatus (Bres.) Glnns, comb. nov. 
Basionym: Conicium subapiculatum Bres., Mycologia 17: 69, 
1925. 

C~ation of type: 'ad truncos Pini, Idaho. (Weir 16928.)' , fide 
Bresadola. 

Basidiomes effuse, in pieces, the largest being 1 00 x 30 mm and 
300 "m thick, athelioid; hymenial surface smooth, delicate, crustose, 
pastel yellow to cream color; margin not ex1ant; subiculum very thin, 
white to pallid. 

Hyphal system monomitic; subicular hyphae loosely woven, with 
clamp connections, 3.2-7.5 "m diam, the walls hyaline, thin to 0.8 "m 
thick, nonamyloid, acyanophilous; all cells in the hymenium have a 
basal clamp connection; cystidia (Fig. 13) scattered in the marginal 
area, cylindrical, with a broadly rounded apex, septate with a clamp 
connection at each septum, 3.6 "m diam, projecting to 16 .m; 
basidia (Fig. 14) cylindrical-clavate, 28-30 x 5-7 .m. with four 
sterigmata, when mature projecting 10-15 "m; basidiospores (Fig. 12) 
cylindrical-ellipsoid, (6.0-) 6.2-8.0 (-10.0) x 3.0-3.6 . m. the walls 
hyaline, thin, smooth, nonamyloid, acyanophilous, with a rather 
broad blunt apiculus. Spore print pallid to white when dry and on 
black paper. 

Burt (1925:280) transferred the epithet to Peniophora and c~ed eight 
collect ions from British Columbia, Idaho and Montana. Five, 
including the type, have been studied by me. One (BPI 283100) of 
the Montana collections is identical with the type, but the other (BPI 
289035) is a specimen of Grandinia atutaria (Burt) JOiich. Two Idaho 
collections (BPI 289034 & 289037) are specimens of Fibricium rude 
(Karst.) JOiich. 
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My observations agree with the comments by Rogers and Jackson 
(1943} who studied the type and all other specimens, with one 
exception, c~ed by Burt. They stated "All of the six (sic) additional 
collections assigned to this species by Burt have been examined. 
Three of them prove to be Peniophora greschikii (Bres.) Bourd. & 
Galz. .. ., and two are Peniophora pallidu/a Bres., ne~her of which 
resembles C. subapiculatum at all closely. Only one (Weir 414} from 
Evaro, Montana, is like the type: 

Atthough Burt described cystidia as "hair-like, not encrusted, 
cylindric, obtuse, 3-4 v, • in diameter, protruding 1 0-40 " beyond the 
basidia", Rogers and Jackson stated, "An examination of the type 
fails to reveal any cystidia." Perhaps Rogers and Jackson were 
expecting to find differentiated cystidia, for I found structures that fit 
Burt 's description of cystidia. 

The type is similar to Ceraceomyces tessulatus (Cooke) JOiich, 
hence the transfer to Ceraceomyces is proposed. 

Specimens examined: Idaho: Clarkia, 
23 Jan. 1920, on underside of 
charred, decorticated log of Pinus 
monticola, A.S. Rhodes, J.R. Weir 
16928 (BPI 289032); Coolin, 18 Sept. 
1919, on Thuja p/icata, JRW 11086, 
MBG 63245 (BPI 289037}; Priest 
River, 30 July 1919, on con~er bark, 
twigs and needles, E.E. Hubert, JRW 
12020, MBG 63375 (BPI 289034) . 
Montana: Evaro, 17 Sept. 1915, on 
decorticated wood of Pinus 
ponderosa, JRW 414, MBG 63720 
(BPI 283100); Kalispell, 20 Sept. 
1919, on bark of P. montico/a, E.E. 

Figs. 11·14. Corticium rubrocanum. Fig. 11. 
Dendrophyses. From ThUmen, 409 (BPI 
Exsiccatae Collection) . Ceraceomyces 
subapiculatus . Fig. 12. Basidiosporcs. Fig . 
13. Cystidium. Fig. 14. Basidium. From 
Weir 16928. Scale in 11 "" Sl'm. and applies 
to 11-14. 
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Hubert, JRW 11 957 (BPI 289035). 

Corticium subcontinuum Berk. & Curt. 
J. Linn. Soc., Bot. 10: 337, 1868. 

Citation of type: Cuba, Charles Wright 537, on bark, fide Berkeley 
and Curtis. 

Burt (1926:288) ctted four collections from the Untted States, three 
from Louisiana and one from Texas. All have been studied by me. 
The Texas collection is a Phanerochaete sp. One Louisiana 
collection (BPI 283118) is a Hypochnicieffum sp.; the second (BPI 
283116), ahhough sterile, represents another species; and the third 
(Langlois 1761 a at FH) is indeterminable. 

A collection from Brttish Columbia determined by Burt as C. 
subcontinuum, but not cited, is an athelioid fungus, which I did not 
attempted to identify further. 

The type (at K) lacks basidia and spores, but may be a species of 
Duportella, fide Hjortstam (1989). Ahhough Burt (1926) stated that 
part of the type was at FH tt was not found in 1990. 

The occurrence of this fungus in Canada and the United States 
could not be substiantiated, thus tt is not accepted as part of the 
mycoflora. 

Specimens examined: Canada: British Columbia: Salmo, on bark of 
Larix occidentalis, Sept. 1915, J.R. Weir 1832, det. Burt 511 (BPI 
283119). USA: Louisiana: Ruston, beneath ronen prostrate sapling 
of Pinus echinata, 16 July 1914, C.J. Humphrey 2532, MBG 12495 
(BPI 283118); St. Martinville, A.B. Langlois 1761a (FH) and 1761b, 
MBG 42598 (BPI 283116). Texas, Ch. Wright, as Corticium ca/ceum 
Fr. (BPI 283114). 

Corticium subochraceum Bres. 
Hedwigia 35: 290, 1896. 

Citation of type: 'ad cortices arborum > Biumenau< Braziliae (n. 
274)', fide Breasdola. 
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Basidiome fragmented, the piece studied 20 x 15 mm and about 70 
"m thick, ad nate; margin white to concolorous, at 1 Ox finely 
granulosa, to 0.5 mm wide; hymenial surface smooth, dull, crustose, 
yellow brown (near 7.5YR6/6); subiculum very thin, white. 

Hyphal system monom~ic; subicular hyphae closely packed, woven, 
frequently branched and septate, w~h clamp connections, 4-5 (-6) 
"m diam, the walls thin to 0.5 "m thick, nonamyloid, acyanophilous; 
subhymenial hyphae mostly encrusted w~h 1 "m diam, pale yellow, 
acyanophilous granules; lamprocystidia imbedded, scattered, the 
encrusted apex conical, 28 x 12 "m; basidia in a tight palisade and 
detail obscure; basidiospores (Fig. 19) numerous, cylindrical­
ellipsoid, 4.8-5.6 x (2.4-) 2.8 .m. the walls hyaline, thin, smooth, 
nonamyloid, acyanophilous, with a small, blunt apiculum. 

The above description was taken from the Brasilian isotype. The six 
collections from the Un~ed States cited by Burt (1926:290) represent 
five or six species, and none is conspecrtic with the isotype. The 
fungus is not part of the mycoflora of the Un~ed States. 

Specimens examined: Brazil, 1892, Dr. MOiler, ex Herb. Bresadola 
(FH-Burt Herb. isotype). USA: Alabama: Montgomery Co. , Sept. 
1917, Herb. Burke 338, BG 57212 (BPI 283168), Auburn, 1897, on 
Melia, F.S. Earle & C.F. Baker, MBG 58325 (BPI 283173). Louisiana: 
St. Martin[ville], A.B. Langlois 1345, MBG 42603 (BPI 283174), 7 May 
1899, ABL 'ab' (FH) , 19 May 1899, ABL 'W' (FH). Nebraska: 
Lincoln, May 1895, C.L Shear 1341 (BPI 283170). 

C/avulicium venosum (Bark. & Rav.) Glnns, comb. nov. 
Basionym: Conicium venosum Berk. & Rav., Grevillea 1: 177, 
1873. 

C~ation of type: 'Rav. No. 1321', fide Berkeley and Ravenel. 

Basidiome effuse, in pieces about 30 x 30 mm and 400 "m thick, 
horny, membranous; margin pallid (near 2.5Y8/4), fimbriate to 
reticulose, adnate, thin, up to 1 mm wide; hymenial surface smooth 
but w~h faint branched ridges which suggests ~ was rugose when 
fresh, pallid (near 2.5Y8/4) to blackish grey (near 2.5Y6/2); subiculum 
concolorous with hymenium, horny. 
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Hyphal system monomitic; subicular hyphae (Fig. 18) in some 
sections apparently in a gelatinized matrix, branched, 2-3 pm diam, 
with frequent clamp connections, the walls thin, hyaline, nonamyloid, 
acyanophilous; gloeocystidia (Fig. 16) scattered, originating in the 
subiculum next to the subhymenium, cylindrical, curved into the 
hymenium, imbedded or rarely projecting to 15 pm, 70-100 x 4-7 pm, 
the contents granular, refractive, and yellow-brown in Melzer's and 
2% KOH, dark blue in cotton blue, suno-negative; hymenium and 
subhymenium about 70 pm thick; basidia (Fig. 17) cylindrical, about 
35 x 5-7 pm, with two sterigmata, each about 8pm long; 
basidiospores (Fig. 15) cylindrical-ellipsoid, 11 .2-16.0 x 5.0-6.0 (-7.0) 
pm, the contents finely granular and subhyaline in KOH, the walls 
hyaline, thin, nonamyloid, cyanophilous, with a prominent, broad, 
blunt apiculum. 

The only specimen known of this fungus is the type. Burt (1926) 
mentioned that the specimen at Kew had 'Auricularia' written on the 
label, but he was not able to confirm that the fungus had 
auricularioid basidia. Hjortstam (1989) after examining the part at 
Kew stated ·an auriculariaceous species', but gave no supporting 
facts. I found, with difficulty, only a few two-spored holobasidia and 
no auricularioid basidia. 

In addition to the two sterigmate basidia this fungus has other 
features similar to those of Clavulicium macounii (Burt) Parm. Both 
have gloeocystidia which are similar in size, shape and contents, 
both have narrow hyphae, both have relatively large spores with 
granular or oily contents, and both have pale yellow, globular 
deposits, 15-20 pm diam in the basidiomes. The two are 
congeneric, hence the transfer to C/avulicium is proposed. 

Specimen examined: South Carolina: Black Oak, Sept., on carious 
logs (very rotten), Ravenel 1321 (FH, Curtis Herb.). 

Hypochnicium versatum (Burt) Glnns, comb. nov. 
Basionym: Peniophora versata Burt, Ann. Missouri Bot. Gard. 12: 
305, 1925. 
Synonym: Conicium versatum (Burt) Rogers & Jackson, Farlowia 
1: 326, 1943. 
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Figs. 15-18. Cfavulicium venosum. Fig. 15. Basidiospores. Fig. 16. Imbedded 
glooocystidium. Fig. 17. Two sterigmata holobasidia. Fig. 18. Segment of subicular 
hypha. From Ravenel 1321. Scale in 15 = Spm, and applies to 15, 17 and 18. 
Scale in 16 = 20 Jlffi . 

Figs. 19-22. Corticium subochraceum. Fig. 19. Basidiospores. From Brazil, 1892. 
Hypochnicium versata . Fig. 20. Basidiospores, one drawn in median view to show 
wall thickness and ornamentation. Fig. 21 . Apical portion of basidium. Fig. 22. 
Gloeocystidia. From Humphrey 7623. Scale in 19 = 5 Jtffi , and applies to 19, 20 and 
21 . Scale in 22 = 20 Jl.ffi . 

Citation of type: Washington : 'Edmonds, C.J. Humphrey, 7623, type·. 
fide Burt. 

Basidiomes effuse, up to 50 x 15 mm and up to 250 pm thick; 
margin indistinct, determinate, about 0.5 mm wide; hymenial surface 
smooth, dull, pale yellow (near 2.5Y8/4) ; subiculum thin, white, 
fibrous when wetted. 

Hyphal system monomitic; subicular hyphae closely packed, woven, 
2.5-3.0 (-5.0) pm diam, with clamp connections, the walls thickened, 
gelatinized, hyaline, nonamyloid, acyanophilous; subhymenium 
occupying most of the thickness of the basidiome, with hyphae 
vertically oriented and similar to subicular hyphae; gloeocystidia (Fig. 
22) numerous, imbedded or some projecting to 1 0 pm, clavate to 
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broadly clavate, 35-100 x 8-15 .m, the contents granular, pale yellow 
in KOH, su~o-positive, the walls hyaline, smooth, thin or, in a few, 
thickened to 1.5 .m; lamprocystidia lacking; basidia (Fig. 21) 
slenderly clavate, about 40 x 6.0-6.5 .m, with four sterigma each 4 
.m long; basidiospores (Fig. 20) broadly ellipsoid, (6.5-) 6.8-8.2 (-8.4) 
x 4.0-4.8 .m. the walls hyaline, most thickened to 0.4 .m, most finely 
roughened with warts to 0.2 "m diam, nonamyloid, acyanophilous, 
with a blunt apiculum. 

The above description was taken from the holotype. The su~o­
pos~ive gloeocystidia, the finely warted, slightly thick-walled 
basidiospores, and the thick-walled, gelatinized, narrow hyphae are 
the principal features of this fungus. These features exclude it from 
the genera Corticium and Peniophora, where it has been previously 
placed. Hypochnicium analogum (Bourd. & Galzin) Eriksson with its 
th ick-walled, ornamented basidiospores and sulfo-positive 
gloeocystidia is similar, hence the transfer to Hypochnicium is 
proposed. 

Burt (1925: 305) cited two collections, the holotype (7623) and 
Humphrey 6285. They are specimens of the same species. Both 
are on conifer lumber that shows little sign of decay. The report 
(Conners 1967) from British Columbia was based on F9820 which 
is Gloeocystidiellum ochraceum. 

Specimens examined: USA: Washington: Edmonds, 25 Sept. 1910, 
underside of old (conifer) plank, C.J. Humphrey 7623 (FH Burt 
Herb.); Chehalis, 15 Oct. 1909, underside of slightly decayed red fir 
tie, CJH 6285 (FH Burt Herb.). Canada: British Columbia: 
Saanichton, 26 Nov. 1939, on bark of dead sapling of Pseudotsuga 
menziesii, J.E. Bier (DAOM F9820). 
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INTRODUCTION 

The genus Catacaumo was erected by Theissen and Sydow (1914, 1915) to 
accom modate species of Phyllocllora Nitschke ex Fuckel in which the perithccia 
form between the host epidermis and the subepidermal tissues. Phyllachora was 
restricted to those species in which the pcrithecia were immersed in the interior 
tissues of the leaf. A few years later, Petrak (1927) pointed out that the location 
of the pcrithccium in phyllacboroid fungi was a variable characteristic and that it 
was not a suit able taxonomic criterion at the generic level. He reduced Catacauma 
to synonymy with Phylfochora, a move supported by most subsequent taxonomists. 
Despite Petrak's opinion, however, Cotacauma cont inued to be used for some time 
by several collectors of tropical fungi. 

During the past rew years numerous Phyllachora species on nongraminicolous 
hosts have been collected in Bra1.il and Venezuela. In attempting to identiry these 
rungi, it has been necessary to compile descriptions or tropical Phyllacl1orae rrom 
the literature. It was discovered while doing this that a number or species originally 
described in Catacauma have never been transrerred to Phyllachora. While it 
would be premature to do this without first examining type specimens to be certain 
the species belong in Phyl/achora, the names nevertheless must be considered when 
atte mpting to identiry Phyllachora species. Consequently, a list or species names 
described in or transrerred to Catacauma has been compiled rrom the literature. 
or the 112 species names assigned to the genus, 42 were originally described as 
Catacauma. No species or Catacauma bas been described on a graminicolous host, 
and only a rew were described rrom monocotyledons. Most species occur on hosts 
with leaves that are thick and leathery, and Petrak (1927) believed that this was 
responsible ror the rormation or the pcrithecia between the epidermis and 
subepidermal tissues. In hosts wi th sorter textured tissues, the pcrithecia can rorm 
readi ly within the lear tissues. 

T his list is presented here to assist others who may have a need to idcntiry 
tropical Phyllachora species. It contains all names assigned to Catacauma, the 
literature reference, and the host and locality cited in that rcrerencc. Since not all 
or the data have been checked ror accuracy against the o riginal publicat ions, it must 
be regarded as a preliminary listing or species. 

CATACAUMA Theiss. ct H. Syd. - Ann. Mycol. 12:280. 1914. 
( Catacauma = Brandblase) 

Stroma zwischen Epidermis und Palissaden, von der stromatisicrtcn Epidermis 
bcdcckt, aus senkrcchtcn Hyphen gebildt. Loculi eingescnkt. Asken paraphysiert. 
Sporcn rarblos, einzcllig. 
Typus: C. exanthematica (U.v.) Theiss. et H. Syd. 
Basionym: Dothidea exa11themutica Uv. 
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CATACAUMA Theiss. et H. Syd. - Ann. Mycol. 13:371. 1915. 
Stroma applanatum, inter epidermidem et stratum subcpidermalcm, clypeo 
epiderm ali tectum, verticaliter proscnchymatice construclum (typice); loculi immersi; 
asci paraphysati octospori; sporidia hyalina simplicia . 

acaci4< Theiss. et H . Syd. - Ann. Mycol. 13:389. 1915. 
On Acacia leucoph/oea, Madras, India. 

GC~JeT~« (Henn.) Theiss. et. H. Syd. - Ann. Mycol. 13:387. 1915. 
Basionym: Phyllachora acaenae Henn. 
On Acaena ovalifolio, ConcepciOn, Chile. 

alo<ticum (Berk. et M. A. Curt is) Theiss. et H . Syd. - Ann. Mycol. 13:399. 1915. 
Basionym: Dothidea aloetica Bcrk. ct M. A. Curtis 
On leaves of unindcntificd plant, Cuba. 
~ (Sacc. et Berl.) Theiss. ct H. Syd. - Ann. M'ycol. 13:375. 1915. 

Basionym: Phyllachora alpiniae Sacc. et Berl. 
On Alpinia coenJiea, Brisbane, Australia. 

amyridis (Seaver) Chardon. - J. Dept. Agric. Puerto Rico 16(2):170. 1932. 
Basionym: Phyllachora amyridis Seaver 
On Amyn's elemifera , Hispaniola and Puerto Rico. 

apoense (H. Syd. et P. Syd.) H . Syd. - Ann. Mycol. 13:379. 1915. 
Basionym: Phyllachora apoensis H. Syd. et P. Syd. 
On Ficus sibulanensis and F. apoensis, Mindanao, Philippines. 

aspideum (Berk .) Theiss. et H. Syd. - Ann. Mycol. 13:380. 1915. 
Basionym: Dothidea aspidea Berk. 
On Ficus repens, Sri Lanka (Ceylon). 

aspideum (Berk .) Theiss. et H . Syd. forma [rei.- (Koord.) Theiss. et H. Syd. 
- Ann. Mycol. 13:381. 1915. 

Basionym: Phyllachora jici-albae Koord. 
On Ficus alba, Java. 

aspideum (Berk.) Theiss. et H. Syd. forma [rei{~ (Koord.) Theiss. et H. Syd. 
- Ann. Mycol. 13:381. 1915. 

Basionym: Phyl/achora fici-fulvae Koord. 
On Ficus sp., Lu7-0n, Philippines. 

aspideum (Berk .) Theiss. et H. Syd. forma spWfera (Karst. et Har.) Theiss. et H. 
Syd. - Ann. Mycol. 13:380. 1915. 

Basionym: Phyllachora ficuum Nicssl var. spinifera Karst. ct Har. 
On Ficus rideli , Africa, and on Ficus odorata , Luzon, Philippines. 

aspideum (Berk.) Theiss. et H. Syd. forma urostigamalis-~Qmen~mi Theiss. et H. 
Syd. - Ann. Mycol. 13:380. 1915. 

On Ficus sp., Sri Lanka. 
biguJIU/alwn (Theiss.) Theiss. - Ann. Mycol. 13:396. 1915. 

Ba.sionym: Phyllachora bigutlulaJa Theiss. 
\ On Campomanesia rhombea , Rio Grande do Sui, Brazil. 

brillonUuuz Chardon - Mycologia 19:298. 1927. 
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On Ficus subscabrida , Isle of Pines, Cuba. 
CIJbDJii Garces· Caldasia 1941:79. 1941. 

On Pouteria cainito, Colombia. 
CIITOCOeiUe (Rchm) Theiss. ct H. Syd.- Ann. Mycol. 13:389. 1915. 

Basionym: Phy/lachora pestis-nigra Spcg. var. caracaensis Rchm 
On Malpighiaccac, Caraca, Minas Gerais, Brazil. 
~ (Hcnn.) Theiss. ct H. Syd. - Ann. Mycol. 13:393. 1915. 

Basionym: Phyllachora caseariae Henn. 
On Caseorio sp., Manaos, Casearia silvestris and C. inaequilateralis, Rio 

G rande do Sui, Brazil. 
centrolobiicoUJ (Henn.) Theiss. et H. Syd. - Ann. Mycol. 13:389. 1915. 

Basionym: Phyllachora centro/obiicolo Hc nn. 
On Ce11trolobimn sp., T arapoto, Peru. 

circinmD (H. Syd. ct P. Syd.) H. Syd.- Ann. Mycol. 13:377. 1915. 
Basionym: Pllyllachora circinata H. Syd. ct P. Syd. 
On Ficus sp., Luzon, Philippines. 

~ conlractum H. Syd. - Ann. Mycol. 23:365. 1925. 
On Gouonia tomentosa, La Caja, Costa Rica. 

copaiferiicola Chardon - Mycologia 32:185. 1940. 
:-....._ On Copmfero sp., Bra:-j l. 
' costaricense Chardon - J . Dcpl. Agric. Porto Rico. 13(1):8. 1929. 

On Xylosmo ~·elutino and X. oligendri, Costa Rica, and on Xylosmo sp., 
Honduras. 

~ COSiilriccasis Stevens- Illinois Bioi. Monogr. 11{2):184. 1927. 
On Myrcio costaricensis, Costa Rica . 

cubense Theiss. ct H. Syd.- Ann. Mycol. 13:391. 1915. 
On Sapindaccae, Cuba. 

da./bugiicolll (Henn .) Theiss. et H. Syd. - Ann. Mycol. 13:388. 1915. 
Basionym: PhyJiochora tlolbergiicolo Heno. 
On Dolbergio van·abilis, Mallo Grosso, Bra1i l. 

dDibergiicola (Hcnn .) T heiss. ct H. Syd. var. philippinm.ris Theiss. ct H . Syd. -
An n. Mycol. 14(1- 2):447. 1916. 

On Dolbergio Jemlj,>ineo, Philippines. 
dalbergiicolll (Hcnn .) Theiss. ct H. Syd. var. phiJippinmsir Theiss. et H. Syd. 

forma ronidiifua H. Syd. - Fungi Exotici Exsiccati Fasc. X-XI (Nos. 
451-550): No. 518. 1923. 

On Dolbergio femlgineo, Philippines. 
do~ YiCgas - Braga ntia 7:108. 1947. 

On Davilla mgoso, Bra7jl. 
lkcaisneonum (I...Cv.) The iss. ct H. Syd.- Ann. Mycol. 13:384. 1915. 

Basionym: Dotllitleo tlecoisneano LCv. 
On Ficus facto , Timor, Indonesia. 

distinguendum (Rchm) Theiss. ct H. Syd.- Ann. Mycol. 13:397. 1915. 
Basionym: Pllyllacllora tlistinguenda Reh m 



On Myrtaccae, Minas Gerais, Brvjl. 
tlolhiLkll (Moug.:Fr.) Hohn. -Ann. Mycol. 20:4. 1922. 

Basionym: Spllaeria dothidea Moug.:Fr. 
On Rosa sp., Sarajevo, Yugoslavia. 

d=si« H. Syd. e1 P. Syd. - Ann. Myeol. 18:159. 1920. 
On Dussia morrinicensis, Guadaloupc. 

egowlum H. Syd. - Leafl . Philipp. Bot. 9:3129. 1925. 
On Eugenia everettii, Philippines. 

<f?<1!ium (Rehm) Theiss. e1 H. Syd. -Ann. Mycol. 13:391. 1915. 
Basionym: Phyllachora phyllanthophila Hcnn. var. egregia Rchm 
On Phyllantlms sp., S3o Paulo and Rio Grande do Sui, Bra1il. 
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eloeocarpi T.S. Ramakrishnan ct K. Ramakrishnan · Proc. Indian Acad. Sci., Sect. 
B, 28:57. 1948. 

On Eloeocorpus numroi, India. 
eJd1ariDe T.S. Ramakrishnan ct K. Ramakrishnan · Proc. Indian Acad. Sci., Sec. 

B, 32:99. 1950. 
On Elettaria cardamomum, Madras, India. 

e/mQi (H. Syd. e1 P. Syd.) H. Syd. -Ann. Mycol. 13:378. 1915. 
Basionym: Phyllachora elmeri H. Syd. ct P. Syd. 
On Ficus monilensis , Mindanao, Philippines. 

eugeniicola Chardon · Mycol. Explor. Venezuela, Monogr. Univ. Puerto Rico, Ser. 
B, 2:143. 1934. 

On Euget~io sp., Venezuela. 
eurya< (Racib.) Theiss. e1 H. Syd.- Ann. Mycol. 13:392. 1915. 

Basionym: Myocopron euryae Racib. 
On Eurya acuminara, Java. 
~ (LCv.) Theiss. e1 H. Syd. -Ann. Mycol. 13:371. 1915. 

Basionym: Dothidea exanthematica I...Cv. 
On leaves of unidentified plant, Marqucsas. 

feij- (Rehm) Theiss. e1 H. Syd. - Ann. Mycol. 13:397. 1915. 
Basionym: Phyl/achora feijoae Rehm 
On Feijoa sp., Minas Gerais, Brazil. 

frci-<Jbscuroe (Koord.) Theiss. e1 H . Syd. - Ann. Mycol. 13:378. 1915. 
Basionym: Phyllacllora fici-obscurae Koord. 
On Ficus obscura, Java. 

flob</Jum (Schwcin.) Theiss. e1 H. Syd. - Ann. Mycol. 13:372. 1915. 
Basionym: Splzaeria flabella Schwcin. 
On Pteris aquilina, North America. 

jlavo<inctwn (Rehm) Theiss. e1 H. Syd. -Ann. Mycol. 13:399. 1915 
Basionym: Phyllachora flavo-cincta Rehm 
On leaves of unidentified tree, Tubarao, Santa Catharin a, Brazi l. 

f~ (Rehm) Theiss. e1 H. Syd. - Ann. Mycol. 13:398. 1915. 
Basionym: Physalospora forsteroniae Rchm 
On Forsteronia pubescens, Rio de Janeiro, Bra7_jJ. 
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f=tig<num (Henn.) Theiss. et H. Syd. - Ann. Mycol. 13,386. 1915. 
Basionym: Phy//achora fructigeno Hcnn. 
On Nectandra sp., Goyas, Bra7.il. 

gaJ.octUle Stevens • Ann. Mycol. 29:102. 1931. 
On Go/actio speciosa, Peru . 

garr::i.« Theiss. ct H . Syd. • Ann. Mycol. 13:381. 1915. 
On Ficus garciae, Puerto Princesa. Palawan. Philippines. 

f11ati<Mi (Henn.) Theiss. et H. Syd. - Ann. Mycol. U 374. 1915. 
Basionym: Phyllachora glaziovii He nn. 
On Dioscoreo pochycorpa, Rio de Janelro, Brv .il. 

gouani« (Stevens) ViCgas · S ol. Soc. Bras. Agron. 7(4) :374. 1944. 
Basionym: Catacaumel/a gouaniae Stevens 
On Gouania vitgata, Brv.il. 

goyaunse (Henn.) Theiss. ct H. Syd .• Ann. Mycol. 13:396. 1915. 
Basiooym: Phyllachora goyau:nsis Hcnn. 
On Myrtaccac, Minas Gerais, Bra?.i l. 

gracil1inwm (Spcg.) The;ss. et H. Syd. - Ann. Mycol. 13,373. 1915. 
Basionym: Phyllachora gracillima Spcg. 
On lsolepis capillan·s, Brazil. 

pmmiaun (Hcnn .) Theiss. ct H . Syd. - Ann . Mycol. 13:382. 1915. 
Basionym: Phyllachora grommica Hc on. 
O n Ficus sp., Kisantu, Congo. 

hlunman' (Hcnn.) Theiss. ct H. Syd. • Ann. Mycol. 13:389. 1915. 
Basionym: Phylfachora hammari Hcnn. 
On Machaerium sp., S3o Paulo, Brazil. 

h.inuU.ayanum Padwick • Mycol. Pap., Imp. Mycol. lnst. 12:4. 1945. 
On Ficus fa veolatus, India. 

huboi (Heon.) Theiss. et H . Syd. - Aon. Mycol. 1B90. 1915. 
Basionym: Phyllachora huberi Hcnn. 
On Hevea brasiliensis, H. niveo, and H. pauciflora, Brazil. 

inf«WtWm (Cooke) The;ss. et H. Syd. - Ann. Mycol. J3,384. 1915. 
Basionym: Phyllachora infecton·a Cooke 
On Ficus infecton·a, India. 

[ingae Chardon · J. Dept. Agric. Porto Rico 13(1):9. 1929. 
On Inga vera, Puerto Rico. 
~ (Wclw. ct Curr.) Theiss. et H. Syd. · Ann. Mycol. 13:3n. 1915. 

Basionym: lsotllea im:gularis Welw. et Curr. 
On Ficus sp., Angola. 

kllnrJKK:hii (Henn .) The;ss. et H . Syd. - Ann. Mycol. 13'376. 1915. 
Basionym: Pllyllachora kombachii Henn. 
On Ficus sp., New Guinea. 
~ (H. Syd. et P. Syd.) H. Syd.- Ann. Mycol. 1B78. 1915. 

Basionym: Pllyllacllora lagunensis H. Syd. et P. Syd. 
On Ficus llauili, Luzon, Philippines. 



Undmani (Starb.) Theiss. et H . Syd. - Ann. Mycol. 13:395. 1915. 
Basionym: Phyl/achora lindmani Starb. 
On Myrtaceae, Sa-o Paulo, Brazil. 

loncJwUI=un (Speg.) Theiss. et H. Syd. - Ann. Mycol. 13:392. 1915. 
Basionym: Phyllachora lonchotheca Spcg. 
On Conda/ia lineata , Argentina. 

' mtJCtrJ~ocuJatw Chardon - Ann. Mycol. 32:113. 1934. 
On Temstroemia sp., Colombia. 
~ (Heno.) Theiss. et H. Syd. - Ann. Mycol. 13:397. 1915. 

Basionym: Phyllachora macrosiphoniae Henn. 
On Macrosiphonia sp., S3.o Paulo, Brazil. 

mDqlli/ingiatwm H. Syd. et P. Syd. - Ann. Mycol. 14:364. 1916. 
On Ficus sp., Mt. Maquiling, Philippines. 

mori/lii H. Syd. - Ann. Mycol. 21 :101. 1923. 
On Ficus /ucbanensis, Mt. Pukis, Bontoc, Philippines. 
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microcenWm (Berk. et Broome) Theiss. et H. Syd. - Ann. Mycol. 13:3S4. 1915. 
Basionym: Phyllachora microcenta Bcrk. et Broome. 
On Ficus mysore11sis, Mysore, India. 

microcenWm (Berk. et Broome) Theiss. et H . Syd. var. grap/lic4 Theiss. et H . Syd. 
- Ann. Mycol. 13:3S5. 1915. 

On Ficus mysorensis, Mysorc, India. 
microp/ilcum Syd. - Philipp. J . Sci. 21(2):13S. 1922. 

On Ficus sp. , Amboina, Indonesia. 
~ (Henn.) Theiss. et H . Syd. - Ann. Mycol. 13:3S6. 1915. 

Basionym: Phyllachora myriensis Hcnn. 
On Annonaceae, Amazonas, Brazil. 

muco.sum (Speg.) Theiss. et H . Syd. - Ann. Mycol. 13:373. 1915. 
Basionym: Phyllachora mucosa Spcg. 
On Cocos australis, Guarapi, Brazil. 

myrciae (Lev.) Theiss. et H . Syd. - Ann. Mycol. 13:393. 1915. 
Basionym: Dothidea myrciae Lev. 
On Myrcia sp., Brazil. 

myrrllinii (Theiss.) Theiss. - Ann. Mycol. 13:395. 1915. 
Basionym: Phyl/achora myrrhinii Theiss. 
On Myn'hinium rubriflorum, Rio Grande do Sul, Brazil. 

nigmimwn Viegas - Bragantia 4:139. 1944. 
On Campomanesia caerulea, Brazil . 

nipponk:um H. Syd. et P. Syd. - Ann. Mycol. 13:40 et 379. 1915. 
On Ficus nipponica, Amayi, Japan. 

nilen.s (Lev.) Theiss. et H. Syd. Ann. Mycol. 14:447. 1916. 
Basionym: Sphaeria nitens Uv. 
On Psora/eo sp., Peru . 

.__ niJidissimum (Berk. et M.A. Curt is) Theiss. et H. Syd.- Ann. Mycol. 13:398. 1915. 
Basionym: Dothidea nitidissima Berk. et M. A . Curtis. 
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\ On leaves of unidc.otifi~d plant , Cuba. 
tx01.eae Stevens • Bot Gaz. 69.251. 1920. 

O n Ocotea leucoxylonis, Mt. Alegrillo, Puerto Rico. 
po/micbiD Stevens - Bot. Gaz. 69:251. 1920. 

On Thn"nocis ponceonoe, Vega Baja, Puerto Rico. 
' paruunensis Chardon • J. Dept. Agric. Porto Rico. 14:251. 1930. 

On Bouhinia sp., Panama. 
~ Ch...-don - Ann. Myool. 32:113. 1934. 

On Vaccinium floribundum, Colombia. 
paJLJUiJJmrJjj Theiss. - Ye rh.-zool.-bot. Gcs. Wien 69:13. 1919. 

On coriaccous leaves of unidentified plant, Venezuela. 
~ (Rehm) Theiss. e t H. Syd. -Ann. Mycol. 13:388. 1915. 

Basionym: Phyllachora paulensis Rchm 
On Lcguminosac, sao Paulo. Brazil. 
~ Doidge- Bothalia 1( 1):25. 1921. 

On Eugenio copensis, South Africa. 
phy/JDnlhophiilum (Hcnn.) Theiss. e t H. Syd. - Ann. Mycol. 13:390. 1915. 

Basionym: Phyllachora phyllonthophila Hcon. 
On Phy llamhus sp., Peru . 

'l......portorian.sis Chardon - Mycologia 19:297. 1927. 
On Ficus stohlii, Puerto Rico. 

p/UOcNpi (H. Syd. et P. Syd.) H. Syd. - Ann. Myool. 13:387. 1915. 
Basionym: Phyllachora pterocorpi H . Syd. ct P. Syd. 
On Pterocarpus OtJgolensis, Africa, on P. saxotilis, Java, and on P. indicus, 

Phi lippines. 
puiggarii (Spcg.) Chardon - J. Dept. Agric. Puerto Rioo. 16(2):171. 1932. 

Basionym: Phyllochoro pui~orii Spcg. 
On Lcguminosac r rolia parvula imparipinnata"), Apiahy, Sao Paulo, Brari l. 

pwu:tum (Cooke) Theiss. el H. Syd.- Ann. Mycol. 15: 141. 1917. 
Basio nym: Dothidco p1mcto Cooke 
On Dalbcrgio om1oto, lnanda, Natal, South Africa. 

qu/Jk~ ViCgas- Bragantia 4:141. 1944. 
O n Quo/co sp., Brazil. 

trJW!NJIDe (Pat. et Har.) Theiss. e t H. Syd. - Ann. Mycol. 13:283. 1915. 
Basionym: Phyllochoro ravcnoloe Pat. ct Har. 
On Ravena/a modogascon·ellsis, Madagascar. 

ren<oimilu (Rchm) Theiss. e t H. Syd. - Ann. Mycol. 13:375. 1915. 
Basio nym: Phylluchora reneolmioe Rchm 
On Renealmia sp. , Sta . Catharina, Brazil 

n:pens (Corda) T heiss. e t H. Syd. -Ann. Myool. 13:383. 1915. 
Basionym: Sphocriu repens Corda 
On Ficus religiosu, India. 

rlwpaJinum (Mont.) Theiss. e t H. Syd. - Ann. Myool. 13:385. 1915. 
Basio nym: Dothideo rophalino Mo nt. 
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On Rhopala guyonensis, Cayenne, on Rhopala sp., Brazil, Peru, and on 
Rbopala brasiliensis, Brazil. 

rlropograplriod (G. Win!.) v;egas - Bragant;a 4:143. 1944. 
Basionym: Phyllachora rhopographioides G. Wint. 
On Pteris aquilina, Brazil. 

rinwloslz (Speg.) Chardon - J. Dept. Agric. Puerto Rko 16(2):171. 1932. 
Basionym: Phyllachora n'mulosa Speg. 
On Myrcia oerstediana, Costa Rica. 

robinsotW H. Syd. - Philipp. J . Sci. 21(2):138. 1922. 
On Ficus sp., Amboina, Indonesia. 

' sabol Chardon - Far)ow;a 2:461. 1946. 
On Sabol sp. , Dominican Republic. 

sang)linaun (Rehm) The;ss. ct H . Syd. - Ann. Mycol. 13:379. 1915. 
Basionym: Phyllachora circinata H. Syd. ct P. Syd. var. songuit~ea Rchm 
On Ficus heterophy/la, Los Banos, Luzon, Philippines. 
~ Do;dgc- BothaJ;a 1(2):65. 1922. 

On Schotia speciosa, South Africa . 
schweinfwthii (Henn.) The;ss. et H . Syd. - Ann. Mycol. 13:377. 1915. 

Basionym: Phy/lachora schweinfurthii Hcnn. 
On Ficus palmata, Erythrea, Ethiopia. 

:relenosJXXU (Speg.) Chardon - Mycologia 32:188. 1940. 
Basionym: Phyl/achoro selenospora Speg. 
On Myrtaceac, Minas Gerais, Brazil. 

' semi..Junoto Chardon - J. Dept. Agric. Porto Rico. 13:9. 1929. 
On Eugenia sp., Puerto Rico. 

urjankle (Speg.) Chardon - J. Dept. Agr;c. Puerto R;co. 16(2):170. 1932. 
Basionym: PIJyllachora seljaniae Spcg. 
On Seljania caracasana, Argentina. 

sora~ Vi6gas - Bragantia 4:144. 1944. 
On Craton floribundus, Brazil. 

strychni H. Syd. - Lcafl . Ph;J;pp. Bot. 9:3125. 1925. 
On Suychnus multiflora, lrosin, Sorsogon, Philippines. 

subcitrinan.s (Speg.) Tbe;ss. et H . Syd. - Ann. Mycol. 13:394. 1915. 
Basionym: Phyllachora subcircinans Speg. 
On Myrtaceae, Brazil, and on Psidium cattleyanum, Puerto Leon, Misiones, 

Argentina. 
tep/vr>siDe Chardon - Mycolog;a 32:188. 1940. 

On Tephrosia sp., Brazil. 
lonmdidla Batista - Bot. Agric. Pernambuco 15:132. 1948. 

On Cocos nucifera, Vi9)sa, Brazil. 
tropicolis (Speg.) Chardon - J. Dept. Agr;c. Puerto R;co 16(2):172. 1932. 

Basionym: Phyllachora tropicalis Speg. 
On Psidium thea, Argentina. 
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trunallisponun ViCgas • Bragantia 4:145. 1944. 
On Myrtaceae, Brazil. 

uJceratum (Massee) Theiss. et H. Syd. - Ann. Mycol. 13:399. 1915. 
Basionym: Phyllachora ulurola Mas.see 
On leaves of unidentified plant, New Guinea. 

wiHlnimwm (Allesch. et Henn.) Theiss. et H. Syd. - Ann. Mycol. 13:394. 1915. 
Basionym: Phyllachora urbaniana Allesch. ct Henn. 
On Myrtaceae, Goyaz, Brazil. 

wiHlnimwm (Allesch. et Henn.) Theiss. et H. Syd. fo<ma curvulispo<O (Henn.) 
Theiss. et H. Syd. - Ann. Mycol. 13:395. 1915. 

Basionym: Phyl/achora cuTVU/ispora Henn. 
On Myrtaceae, Morro Pellado, S3o Paulo, Brv.il. 

urophyllum (Hohn.) Theiss. et H. Syd. - Ann. Mycol. 13:382. 1915. 
Basionym: Phy/lachora urophylla HOhn. 
On Ficus urophylla, Tjibodas, Java. 

voisif"""" (Rehm) Theiss. et H. Syd. - Ann. Mycol. 13:379. 1915. 
Basionym: Phyllachora valsiformis Rehm 
On Ficus cf'OSsitora, Luzon, Laguna, Los Banos, Philippines. 

~ ~louis (H. Syd.} Chardon • J. Dept. Agric. Puerto Rico. 16(2):170. 1932. 
Basiooym: Phyllachora venezuelensis H. Syd. 
On Machaerium humboldtianum, M. moritzianum, and M. robiniaefolium, 

Costa Rica, Trinidad, and Venezuela. 
wdrii Chardon · J. Dept. Agric. Porto Rico. 13{1):8. 1929. 

~ On Bauhinio sp., Bolivia. 
"\: Zlllllhaxyli Stevens- Illinois Bioi. Monogr. 11(2):184. 1927. 

On Zanthaxylon sp., Costa Rica. 
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Summary 

An anatomical study of Amanita neoovoidea is reported. The 
range of the species is extended from central Japan to include Sichuan 
Province, China and Nepal. A summary of information atxmt ed ibility 
of the species is provided. 

Amanita neoovoidea Hongo. 1975. Mem. Shiga Univ. 25: 57, fig. 50. 
Ill us.: Hongo. 1978. Trans. Myc. Soc. Jap. 19: 456. 
Ill us.: lmazck.i & Hongo. 1987. Colored Illustrations. I : pl. 31, fig. 220. 
Illus.: lma7.eki , Otani & Hongo. 1988. Fungi: 160. 

Amanita neoovoidea is a medium ~ to large-si7.ed, mostl y white to whitish 
mushroom the pileus of which is decorated wi th an unusual valva that includes a 
pulverulent layer upon which is superimposed a rather thick, membranous layer that 
has ochraccous or orangish tints. The greater pan or this membranous volva is carried 
up by lhc expanding pileus leaving at most an irregular limb on the top or the stipe's 
basal bulb. The annulus is apical, rather thick, and rriablc. 

PILEUS: 75 - 130• mm diam., white or off white becoming golden blonde (5C4 1) 

in age. hemispherical to convex to planoconvex to depressed, at times wi th an umbo; 
margin appendiculatc, slightly st.riatc, at times rimose, slightly dccurvcd; contex t white 

I. Color codes oflhis fonn arc from Komerup & Wanscher ( l978). 
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Fig. 1 Amanita neoovoidea. Habit: T. Hongo 6387 (complete specimen (x t.3)) and T. 
Hongo 4890 (in section (><0.85)). 
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to whitish, unchanging, somewhat tough, elastic, thinning gradually to margin; 
universal veil commonly as one or a small number of membranous patches. clast..ic, 
topa:G to golden blonde to pale ochraccous (warm buff to crcam-bufl) , occas ional ly lost, 
with underlying pulverulent layer adjacent to the pilcipcllis. LAMELLAE: pale cream 
to white to white with very slight rosy tint, free with decurrent line on Stipe, close, 
thick , waxy, up to 7- 10 mm broad, edges white and minutely fl occulosc to fibri llose 
becoming 5C4 in age, drying 6C7. crenate; lamcllulac frequent, rounded attenuate. 
STIPE: 110 - 130 x 12 - 15 mm, white, becoming sordid on handling, flocculose­
floccose-squamulosc, narrowing upward , expanded at the apex; contex t white, solid; 
annulus white, rather thick, floccosc-subfeltcd, friable , ephemeral, apical to superior, 
but collapsing down slipe; bulb ventricose 10 clavate to fusifonn to napifonn , often 
subradicaling; universaJ vei l membranous, in a few incomplete rings or limbate or 
entirely canied up on the pileus, pallid ochraceous (crcam-butl) to orangish to deep 
orange on the outer surface. Odor penetrating, but agreeable. Taste mild. Popularly 
considered edible in both Japan and Nepal. Macrochcmical spot tests: KOH -on 
universal veil, apricOt; on Stipe surface and flocculence, clay colored. 

P!LE!PELLIS: 30' ~ thick; filamentous, undifferentiated hyphae 1.0 - 5.5 ~ 
diam., subradially arranged, interwoven, partially 10 entirely gelatinizing; oleiferous 
hyphae 0.8 - 10.5 ~ diam. , relatively common locally-especially near surface. 
PILEUS CON'TEXT: fi lamentous, undifferentiated hyphae 2.0 - 7.5 ~ diam., 
branching, loosely interwoven, occas ionally with slightly thickened walls, with some 
segments inflated partially up to 25 ~ diam. (such segments may be intercalary and 
even branching); inflated cells broadly clavate to ovoid 10 ellipsoid, up to 105 x 52 J.Ull, 
with walls sometimes slightly thickened; olciferous hyphae 1.5 - 3.0 J..Ull diam. 
LAMELLA TRAMA: bilateral; filamentous, undifferentiated hyphae 1.2 - 6.5 ~ 
diam.; inflated cells plentiful, broadly clavate to elongate to ellipsoid, up to 44 x 28 
~m . wi th wall s 0.5 - 1.0 J..Ull thick; oleiferous hyphae scarce to lcx:ally common, 1.5 -
6.8 J..U1l diam. , branching, sometimes penetrating the subhymenium. 
SUBHYMENIUM: dominantly cellul ar; composed of rather large cells; most bas idia 
arising from these large cells, wi th a few arising from smaller cells or barely inflated 
very short hypha! segments; branching, filamentOus, undi fferentiated hyphae 
penetrating thi s region, arising (at times) roughl y perpendicular to the central stratum. 
BASIDIA: 32- 40 x (7.0-) 7.8- 11.8 ~. 4- or occasional ly 2- or 1-stcrigmate, thin­
walled or wi th walls slightly thickened; sterigmal.a prominent; clamps not observed. 
UNlVERSAL VEIL: On the pileus, ex terior surface: ex tensively gelatinizing, loosely 
interwoven hyphae at surface, below this having a layer about 30 - 40 J..Ull thick 
consisting of filamentous, undifferentiated hyphae 1.5 - 5.2 J.Ull diam. , compactly 
interwoven; ole iferous hyphae 2.2 - 10.0 J..U11 diam. , infrequently branching, local ly 
common. On the pileus, interior layer: somewhat loosely interwoven, filamentous, 
undifferentiated hyphae 1.8 - 11.0 J..U11 diam., dominant; inflated cells scattered, 
cylindric to clavate to ellipsoid, up to 96 x 29 J..UTl , thin-walled or with walls very 
slightly thickened, terminal ; oleifcrous hyphae 1.8- 9.2 J..U1l diam. On the pileus, inner 
pulverulent layer: filamentous. undifferentiated hyphae 1.5 - 7.5 J.Lm diam., branching; 
inflated cells terminal or in short chains. subglobose to ell ipsoid to clavate, up to 67 x 
60 ~. dominating; oleiferous hyphae 1.0 - 5.2 ~ diam. , local ly plentiful. On the 
slipc base: similar to that on pileus. STlPE CONTEXT: acrophysalidic; filamentous, 



238 

undifferentiated hyphae 2.0 - 9.5 J.1II1 diam.; acrophysalidcs Lhin-wallcd , narrowly 
clavate, plentifu l, up to 250 x 35 )lm; oleifcrous hyphae not common, 6.5 - 15.0 ~m 
diam. PARTIAL VEIL: filamentous, undifferentiated hyphae 1.0 - 9.0 J.1I11 diam. , 
loosely tangled, frequently branching, gelatinizing; inOatcd cells plcntifu l todominam, 
tcnninal , clavalC to ventricose. thin-wal led, rather easily collapsing. up to 68 x 32 J.Ull; 
olcifcrous hyphae not observed. All tissues pale yellow in NH40 H. 

Figs. 2-4. Amanita neoovoidea. 2. Elements of panial veil (Hongo 5984). 3. Elements 
of hymcnium and subhymcnium from somewhat immature specimen (Hongo 3430). 4. 
Elements of pulvcru lcm inner surface layer of universal veil from pileus (holotypc). 
The bars in Figs. 2-4 represent 20 J.1111 . 
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BASIOIOSPORES: (238 mcaswcd from II specimens from 9 collections) (5.8-) 
6.8. 9.8 (-12.0) x (4.2-) 4.8 · 6.5 (·7.5) llfll , (average length per spcc;men = 6.9 . 8.9 
(-9.8) J.lm; average length (overal l)= 8.2 J.Ull : average width per specimen = 5.3- 6.1 
(·6.4) I'm: average w;dth (overall)= 5.7 1'fll: Q = ( 1.1 9-) 1.25 • 1.64 (-2.25): average Q 
per specimen = (1.29-) 1.36- 1.53; average Q (overall)= 1.43). hyaline, lhin-waltcd, 
smoolh , amyloid, occasionally adaxiall y Oaucncd, broad ly ellipsoid to ellipsoid to 
(occasionally) elongate or cyli ndric, occasional ly pip-shaped; apiculus sublatcral, 
smal l, uuncatc conic to cylindric; contents guttulalC to granular; white in deposit. 

Distribution and habitat: China: In mixed coniferous and broad-leaved forest in 
July at 700 m clcv. Japan: In mixed forests of Pinus densifiora Sicb. & Zucc., Quercus 
serrata Th unb., etc., Otsu, July to October; in Pinus-Quercus forest, Takatsuki-city, 
September; in Castanopsis cuspidata (Thunb.) Schou.ky fo rest, lsc-J ing6. Ju ly; and in 
Quercus woods. O~ani, Suzu-city, October. Usually associated wilh Fagaceae; 
Nagoya collcaion from Pinus-Quercus fo rest Nepal: in LrOOps in Jul y in forest 
comprising Symplocus pyrifolia Wal l. , Castanopsis tribuloides A.DC. , and Quercus 
glauca Thunb. 

Hongo and Yokoyama (1978) divided Japanese Agaricales imo nine groups ba'icd 
on global geographic djslfi bution. Amanita neoovoidetl clearly belongs to the 
Soulhcast Asiatic group which includes fungi occurri ng " in evergreen, broad· 
lcaved, ... wann temperate forests'' ranging from western and central Japan (up to the 
northern limit of the ranges of dec iduous members of lhc Fagaceoe) to " highlands of 
Soulheast Asia (inc luding the mountain sides of the Hi ma layas) .... " In the protologuc 
of A. neoovoidea. Hongo lists Japanese sites (besides those represented by paratypcs): 
Osaka. Shiga, Mie, Ishikawa, Tokyo, Miyagi, and Akita. Among presumed 
mycorrhho·..a l symbion IS arc "evergreen oaks, Quercus (Cyclobalanopsis), CoswnopJis, 
U thocarpttS, etc." 

Collections examined: CHI NA: SICHUA - Weiyuan County- X in Chang, 
13.v;U985 M. S. Yan 1040 (HKAS2 15868). JAPA N: 1/0NSHU: AlCHl-KEN-

agoya< ity - Mcit6-ku, Makigaikc-Ryokuchi, 7. ix.1975 T. Asa i s. n. (!·Iongo 53921 
(HONGO). ISHIKAWA-KE - Suzu-city · 6Lani, IO.x. l974 Y. Ikeda s.n. (Hongo 
52441 (paratypc, HONGO). KYOTO-AJ- Uji-city • Higashi-Kasadori, l3.viii.l982 T. 
Hongo 6387 (HONGO). MIE-KEN- Isc..c ity · lsc-JingO (Naik6), 28.vii.l 967 Hongo 
3430 (paratypc, "INS F-237227). SHIGA-KEN tsu-city - lshiyama-SenjO, 
24.vi ii. l973 Y. Sugiyama s.n. (Hongo 48901 (paratypc, I·IONGO). 20.ix. l979 T. Hongo 

2. 
The herbarium name abbn:viauons used in !his paper an: 

IIKAS - Herbarium or Cryptopms, Kunming lnsti1u1e or t}()uny. Aeadem1a Simca, llcllongl:an, 
Kunming, Yunnan. Oina. 

I lONGO • Personal herbarium or T. llongo, Ouu-Ci1y. Japan 
L - Rijkshctbarium, l..ciden, "lhe Nclhcrlands 
NIIMTU - t tctbarium, Na1uralll is tory Museum, Tribhuvan Un1vtr$ity. Kalhma.ndu, Nepal . 
RET · Personal herbarium of R. E. Tulloss 
TNS - llclbarium, Na1ional Scicnoc Museum. 10kyo,li!»Jl 
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5984 (HONGO); Nango-Imodani, 12.ix.I980 T. Hongo 6195 (HONGO); Ishiyama­
Tcrabe, 25.vii . l967 Hongo 3423 (hoiOLypc, TNS F-237226), 24.vii i.l973 Y. Sugiyama 
s.n. (Hongo 4890a & 4890b) (paratype, HONGO - in 2 packets). NEPAL: CENTRAL 
DEVELOPMENT REGION- Bagmati Z<lne- Bhaktapur District, 10 km E of 
Bhaktapur C ity, Nala, I9.vii.I989 H. R. Bhandary s.n. (NHMTU & RET). 

DISCUSSION 

The appendicu late pileus margin , amyloid spores, and membranous volval limb 
place this entity in Amanita section Amidello (Gilbcn) Konrad & Maublanc. The type 
of section Atn.U:hlla is A. volvata (Peck) Lloyd of North America (Comer & Bas, 1962). 

The North American wa of section Amidella all have the tendency to twn 
reddish-brown after bruising or exposure to air; several have a striate pileus margin or 
develop one at maturity; the inner layer or layers of the universal veil arc at least 
somewhat friable while the ex ternal surface is sturdy and membranous; the stipc is 
total ly elongating-lacking a truly bulbous base; and the lamellulae of these species 
arc truncate. Most of the European taxa of section AmUJella exhibit these characters as 
well . 

The relatively sLrOng discoloring, totall y elongating stipe, and truncate lamellulac are 
not characters of A. neoovoidea . 

Hongo 6195 consists of a ·single specimen just expanding out of the "buuon" 
saage; it illusuatCS very clearly the presence of a true bulb in this species. Tissues from 
the broadest portion of the bulb are typical of Amal!ito stipe tissue (having a 
longitudinal orientation) and distinctly different from the more disordered tissue of the 
universal veil . This Slallds in direct com.rast with the tissue in the apparent bulbs of 
such members of section Amidella as A. lepiotoUies Barla of Europe and A. volvata. 

Among the described species of Amanita, A. neoovcitka appears to be closest to 
Amanita ovoidea (Bull.:Fr.) Link . Amanita ovoitka was placed by Gilbert (1940-41 ) in 
the genus Amidella in its protologue, and later authors have not altered this assignment 
While many taxa in section Amidella have truncate lamellulac, A. ovoidea has 
1amellulac lhat vary from truncate to obliquely attenuate (Malenc;on and Benault, 
1970). See also the protologue of the recently described A. chepangiana Tulloss & 
Bhandary ( 1992) which shares color change and universal veil characters wi th A. 
ovoidea and A. neoovoitka and has subattenuate to auenuate lamellulac, a totally 
elongat.ing stipe, and a rather str011gly striate pileus margin. 

Considering the above and considering that a complete review of all taxa 
previously assigned to section Amidella has not been done, it seems unwise to emend 
the section piecemeal or to propose subscctional taxa in this paper. Therefore, we 
simply highlight some interesting apparent relationships within the section. 

Halana.ka and Kawakami (1980) report that Amanita MOOWJidea contains a free 
amino ac id (2-amino-4,5-hcxadicnoie acid) in about the same proportion previously 
reponed by North American workers for A. smithiana Bas (protologue (Bas, 1969)). 
This amino ac id has been demonstrated to be fatal to guinea pigs in doses of 100 mg 
per kg of body we ight (Chilton et at .• 1973). In spite of the fact lhat, in the protologue 
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of A. neooovoidea, Hongo notes that A. neooWJidea is popularl y considered edible. 
Hatanaka and Kawakam i recommend that it no t be eaten. Bhandary has observed that 
the species is also considered edible in Nepal where it is cooked after removing the 
universal vei l. 

S ince 1986, there have been several cases of suspected A. smithiona poisoni ng 
reponed in Lhc United States (Cochran , 1989; lampe, 1989; Tulloss & Lindgren, incd.). 
In these poisonings, A. smithiano was occasionally eaten raw, but was often eaten after 
cooking (e.g .• in a soup). Common factors in these cases include 

- onset of symptoms in 4 to 10 hours including vomiting, diarrhea, and abdominal 
pain 

- complete, but reversible, renal fai lure occurring wi thin about two to three days of 
ingestion. 

If indeed the free amino acid ci ted above is the toxic agent in A. smirhiona and if it 
is aJso present in A. neoovoidea , why is it not toxic in A. neoovoidea? We considered 
Lhc possibility that the means of preparation of A. neoovoidea might some how remove 
or aller lhc toxic agent Howeve r, it appears that no special preparations are taken 
against poison when A. neoovoid.ea is prepared for the table. For example, Shimizu 
( 1988) describes experimentation by members of the Sendai amateur mycologicaJ 
club; their experience indicated the fungus was edible. Shimizu reports that a number 
of methods of preparation were found to be successful : sukiyaki, tenpwa (fryi ng), 
tsukeyaki (broiling), etc. Shimizu recommends that the fungus not be eaten in excess. 

We were unable to examine one of the paratypcs of A. neoovoidea (OSAKA· A.J­
Takatsuki-city - 29.ix.1974 T. Yokoyama s.n. [Hongo 5211 I (lNS?)). 
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ABSTRACT 
71 species in 38 genera and It families were recorded on Pinus and 
Eucalypw.s. 41 and 17 species were resuictcd to Pinus and Eucalyptus 
respectively. 40 species are new records for Zimbabwe. 10 species are 
reponed from Africa for the fi rst time. 63 species are saprotrophic, 9 are 
parasitic and one was mycorrhizal. 1l1e new combinarion, Abortiporus 
roseus (Reid) Masuka & Ryvarden, is proposed. 

INTRODUCTION 
Pinus and Eucalyptus species were introduced in Zimbabwe in the 1890s to 
meet the country's demands for sawn timber, pulp and paper, and poles. 
Coordinated planting Slaned only in the 1950s and 1960s. Over 90 000 ha 
arc currently planted with Pinus and Eucalyptus in Zimbabwe. Pinus is also 
increasingly being used for the construction of buildings. 
Collections of fungi on indigenous trees in Zimbabwe date back to 1905 
(Cheeseman, 1909), but the first collection of Aphyllophorales on exotic 
tree species was probably in the 1940s (Doidge, 1950). No systematic 
collection and identification of wood-inhabiting fungi has been carried out in 
the country. 1l1e object of the study was to conduct an inventory of parasites 
and saprotrophs on Pinus and Eucalypius. 
Wood-inhabiting Aphyllophorales were collected in January and October, 
1990, and January, 1991 , from II localities (Fig. 1). A total of 990 
collections were made, of which 9 11 were detennined, the rest being sterile 
or immature. 1l1e collections are deposited in the National Collec tion of 
Macrofungi University of Zimbabwe (formerly at CAH) .. 
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We have followed Ryvarden & Johansen (1980) and Ryvarden (1991) for 
nomenclature of the polypores, Hal len berg (1985) for Lachnocladiaceae and 
Ginns (1982) for Coniophoraceae. Resupinate to hydnoid species of 
Corticiaceae s. str. will be treated separately in a later publication. In this 
paper we report only on the poroid representatives of this family and species 
from the other recorded families of Aphyllophorales. 

o GWERU 

o BULAWAYO 

Fig. I. Eastern Zimbabwe with the collection locali ties: I = Bridal Veil 
Falls; 2 = Chisengu; 3 = Erin; 4 = Forestry Services; 5 = Grasslands; 6 = 
Gwendingwe; 7 = Mukandi; 8 = Shamu; 9 =Sheba; 10 = Stapleford ; II = 
Tarka. 

LIST OF SPECIES, HOSTS, SUBSTRATA AND 
DISTRIBUTION 
There is a paucity of Aphyllophorales records, apart from polypores, in 
Africa. Where we have not found records of the occurrence of a species, we 
assumed it to be previously unrecorded for the given area. 
An asterisk following the name indicates that the species has not previously 
been recorded in Zimbabwe. Each name is followed by its host. The hosts 
are given in an alphabetical order, abbreviated as follows: Eg = Euca/yprus 
grandis; Em = Eucalyptus maculata; Ey = Eucalyptt/S microcorys and E = 
unidentified Eucalyptus sp.; Pp = Pinus pattda; Pe = Pinus elliouii; Pt = 
Pinus raeda. 
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Coniophoraceae 
Coniophora arida (Fr.) Karst var. arida • 
on bark, branches, logs: Pp 3 (AJM 476), 9 (AJM 162, AJM 552), 10 
(AJM 265, AJM 816); Pe 2 (AJM 387); Pe, Pp, Pt timber used as stack 
stands: 2 (AJM 756). 
Coniophora arida (Peck.) Ginns var. suf!ocara * 
on branches, logs: Eg 3 (AJM 213); Pc 7 (AJM 306); Pp 2 (AJM 800), 9 
(AJM 192b). 
Coniophorafusispora (Ckc. & Ell.) Sacc. 
on Pp logs: 3 (AJM 870), 6 (AJM 422), 10 (AJM 04); new record for 
Africa. 
Conioplwra htmoiensis Pat. * 
on logs: Pp 3 (AJM 207, AJM 869). 
Conioplwra olivacea (Fr.: Fr. ) Karst. • 
on branches, stems: Pp 3 (AJM 466), 6 (AJM 426), 7 (AJM 985), 9 (AJM 
192a, AJM 564), 10 (AJM 522, AJM 815). 
Coniophora submembranacea (Berk. & Br.) Sacc. 
on log: Pp 7 (AJM 988); new record for Africa. 
Coniophora pwemuz (Fr.) Kars1. var. incrusrara • 
on burnt log: Pp 6 (AJM 420). 
Conioplwra ptueana (Fr.) Karst var. puteana 
on branches, logs: Pp 10 (AJM 531); Pe 2 (AJM 801); Pt 8 (AJM 553). 
Leucogyrophana pinastri (Fr.) Ginns & \Veres. * 
on logs in advanced decay: Pe 10 (AJM 533). 
Serpula hinumrioides (Fr.:Fr.) Kars t. • 
on logs in advanced decay in humid environments: Pe 7 (AJM 297); Pp 10 
(AJM 05, AIM 242, AJM 532, AJM 812). 

Cort iciaccae 
Gloeoporus dichorus (Fr.) Bres. 
on exposed stumps: Pp 3 (AJM 482, AJM 872). 
Schizoporajlavipora (Cooke) Ryv. 
on bark, branches, stumps, logs: Em 4 (330, AJM 779); Ey 7 (AJM 966); 
Pt II (AJM 70); Pe 7 (AJM 517); Pp 2 (AJM 400), 3 (AJM 874), 9 (AJM 
197, AJM 550), 10 (AJM 02, AJM 244a). 
Schizopora paradoxa (Fr.) Oonk 
on bark, branches, stumps, logs: Em 4 (AJM 309, AJM 719); Ey 7 (AJM 
496, AJM 986); Pp 2 (AJM 407, AJM 804), 3 (AJM 222, AJM 475), 10 
(AJM 244b, AJM 809). 
Sistotrema de1111isii Malencon. • 
on log in advanced decay: Pp 3 (R 23951 ). 
Treclrispora mollusca (Pers.: Fr.) Liberta • 
on log in advanced decay: Em 4 (AJM 34 1 ). 

Ganodermataceae 
Ganoderma australe (Fr.) Pat. 
on stumps: Pe 10 (AJM 262, AJM 806). 
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Hcric iaccae 
La.xitexmm bicolor (Pers. : Fr.) Lentz* 
parasit ic on coppice Slumps: Eg 5 (AJM 131); log: Em 4 (AJM 435); 
parasit ic. 

Hymenochae taceae 
Colrriciella depe11de11S (Berk. & Cun.) Murr. 
on buried logs: Pp 2 (AJM 372); new record for Africa. 
Phellirms discipes (Berk.) Ryv. 
parasitic on coppice Slumps: Eg 5 (AIM 141), 8 (AJM 228, AJM 581); on 
debarked logs awaiting transponation to depot: Eg 4 (AJM 706); on logs: 
Em 4 (AJM 455, AJM 775); Ey 7 (AJM 279); E 1 (AJM 41 1 ). 
Phelli1111S gi/vus (Schw.) Pat. 
p:trasitic on coppice Slumps: Eg 5 (AJM 147, AJM 607); logs: Em 4 (AJM 
311 , AJM 626); causing heart-rot: Em4 (AJM 328); on stump: Pp 10 (AJM 
09). 
Phellirws /amaensis (Murr.) Heim 
underneath log: Pp 3 (R 23950) 

Lachnocladiaceae 
Asrerostroma cervicolor (Berk. & Curt.) Mass. * 
on bark, branches: Pt 2 (AJM 392). 
Asterostroma ochroleucum Bres. & Torrend * 
on burnt log: Eg 8 (AJM 234). 
Asteroscroma medium Bres. ~ 
on branch: Pe 2 (AJM 379); new record for Africa. 
Dic/wsreretun effl<"arum (Cke. & Ell.) Boid. & Lanq. • 
on branch: Pe 2 (AJM 380, AJM 597). 
Dicllosterewn kenyense Boid. & Lanq. * 
on bark: Pe 2 (AJM 386). 
DicJwstereum oriemale Boid. & Lanq. * 
on logs: Em 4 (AJM 352); Pe 11 (AIM 86). 
Dichosrererunpe11iophoroides (Burt.) Boid. & Lanq. 
on bark, branches: Pe 2 (AJM 393); new record for Africa. 
Dichosrereum ramuloswn Boid. & Lanq. * 
on branches, bark: Pp 2 (AJM 397, AJM 597); Pt 10 (AJM 259). 
Scytinosrroma ochroleucum (Bres. & Torrend.) Dank * 
on log: Pt 11 (AJM 25). 
Scyrinostroma odoramm (Fr.) Dank "' 
on logs: Pt 2 (AJM 789), Pt 11 (AJM 43). 
Vtutuiaspltaericospora Gilbn. * 
on bark, branches: Pe 7 (AJM 302); Pt 10 (AJM 807). 

Pol yporaceac 
Aborliporus roseus (Reid) Masuka & Ryvarden comb. nov. * 
Basionym: Heteroporus roseus Reid. , Microscopy 32: 449, 1975 
Abortiporus Murr., being based on a monstrosity, was an illegitimate name 
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up to the Botanical Congress in St. Petersburg (formerly Leningrad) in 
1975. The anicle on monstrosities was then removed and Aborriporus 
regained its priority over Hereroporus Laz. Both genera are typified by the 
same species, viz. A. biennis (Bull.:Fr.) Singer. We confim1 that the 
variation in the occurrence of gloeocystidia reponed by Ryvarden & 
Johansen ( 1980) is a common feature among specimens of this species, 
parasitic: Eg 5 (AJM 16b); parasitic on coppice stumps: Eg 7 (AJM 493). 
Amylonotus africanus Ryv. 
on logs: Ey 7 (AJM 280). 
Amrodia albida (Fr.) Donk 
on logs: Pe 2 (AJM 383); Pt 3 (AJM II ). 
Antrodia gossypina (Speg.) Ryv. • 
on logs in advanced decay: Ey 7 (AJM 276); logs: Pp 6 (AJM 121). 
Antrodia heteromorpha (Fr.) Donk • 
on branch: Pp 3 (AJM 2 18). 
Amrodia ma/ico/a (Berk. & Curt.) Donk • 
parasitic on coppice stum ps: Eg 8 (AJM 579); on dead stumps , logs: Eg 5 
(AJM 130), Eg 8 (AJM 845); Em 4 (AJM 353, AJM 454); Pp 3 (AJM 14). 
Antrodia oleracea (Davids. & Lombard) Ryv. • 
on log: Pp 6 (AJM 118). 
Anrrodia simwsa (Fr.) Karst. • 
on burnt logs: Eg 8 (AJM 849); Pp 8 (AJM 156); on timber used as stack 
stands: Pe, Pp, Pt 2 (AJM 754); on logs: Pp 10 (AJM 263). 
Antrodiavaillanrii(Fr.) Ryv. * 
on timber used as stack stands: Pe, Pp, Pt 2 (AJM 755). 
Antrodia xantha (Fr.) Ryv. 
on burnt log: Pp 3 (AJM 203); new record for Africa. 
Ceriporia viridans (Berk. & Br.) Donk 
on log: Pe 10 (AJM 245a). 
Ceriporiopsis aneirina (Sommerf. : Fr.) Dank 
on logs in advanced decay: Pp 8 (AJM 565, AJM 832); Pt 2 (AJM 374); 
new record for Africa. 
Coriolopsis po/yzona (Pers.) Ryv. 
on log: Pt 7 (AJM 300). 
Cristelloporiadimitica Johan. & Ryv. * 
on bark in humid environment: Ey 7 (AJM 962). 
Diplomitoporus Ienis (Karst.) Gilbn. & Ryv. • 
on logs in advanced decay: Pe 2 (AJM 375). 
Flavodanjlavt<s (KI.) Ryv. 
on debarked logs awaiting transportation to depot: Eg 4 (AJM 780). 
llmglumia crustacea (Jungh.) Ryv. 
on branch tip: Eg 8 (AJM 176). 
Leminus villosus Klotzsch 
on log: Eg 8 (AJM 238). 
Nigroporus vinosus (Berk.) Murr. 
underneath logs: Pp 8 (AJM 182, AJM 557, AJM 828). 
Perenniporia st<bacida (Peck.) Donk 
pasasitic on coppice stumps: Eg 8 (AJM 576, AJM 850). 
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Polyporus arcularius Batsch.: Fr. 
on log: Pe 8 (AJM 18 1). 
Polyporus virgows Berk. & Cun. 
on log: Ey 7 (AJM 964). 
Pycnoporus sanguineus (Fr.) Murr. 
on exposed logs, bark, branches: Em 4 (AJM 361, AJM 607); Pe 2 (AJM 
405), 7 (AJM 298, AJM 5 16); Pp 10 (AJM 03). 
Rigidoporus linearus (Pers.) Ryv. • 
on log ends: Pe 7 (AJM 289, AJM 514, AJM 984). 
Rigidoporus vinctttS (Berk.) Ryv. var. vincta 
on logs, bark: Pt 10 (AJM 808). 
Skeletocwis amorpha (Fr.) Kotl. & Pouz. • 
on logs, bark: Pp 2 (AJM 431); new record for Africa. 
Skeletocwis niveo (Jungh.) Kl. 
on bark: Em 4 (AJM 339); logs: Pp 3 (AJM 87 1 ); Pt I I (AJM 80). 
Skeletocwis percondido (Malenc. & Berk.) Kl. • 
on bark: Pp 10 (AJM 95). 
Trametes menziesii (Berk.) Ryv. 
on logs, branches: Ey 7 (AJM 281 ); Em 4 (AJM 632). 
Trametes pocas (Berk.) Ryv. 
on logs, branches: Eg 8 (AJM 17 1); Em 4 (AJM 354, AJM 74 1); variable 
morphology - pores 2-6 per mm -. and spore size - 4-6.5 x 2.5-3.5 -, 
probably a complex of species. 
Trametes versicolor (L.:Fr.) Pi!. 
on logs, branches: Em 4 (AJM 310, AJM 609, AJM 746); Ey 7 (AJM 562); 
Pp 6 (AJM 125). 
Wrightoporio africona Ryv. 
on logs: Pe 2 (AJM 406). 
Wrighroporia avel/anea (Bres.). Pouz. * 
on logs: Pp 3 (AJM 865). 
Wrighroporiacinammomea Ryv. 
on log: Pe 2 (AJM 388a); new record for Africa. 

Schizo phyll aceae 
Schizophyllum commune Fr. 
on bark, branches, logs (burnt or not): Eg 5 (AJM 416); Pp 6 (AJM 117), 9 
(AJM 154), 10 (AJM 252). 

Stecchcrin aceae 
Steccherimun ochracewn (Fr.) S.F. Gray 
on debarked logs awaiting transpon to depot: Eg 4 (AJM 323, AJM 728); 
on logs: Pe 7 (AJM 295). 

Stereaceae 
Sterewn hirswum (Willd.:Fr.) S.F. Gray 
on branch tips on living tree: Eg 5 (AJM 134); parasitic on coppice stumps: 
Eg 5 (AJM 144a), 8 (AJM 226, AJM 577); on branches, logs: Em 4 (AJM_ 



308, AJM 452, AJM 6 11 ); Ey 7 (AJM 274, AJM 512). 
Stereum illudens Bcrk. 
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on bark, branches: Eg 8 (AJM 172); Em 4 (AJM 307, AJM 610); E I (AJM 
412); new record for Africa. 
Stereum osrrea (Blume & Nees.: Fr.) Fr. 
parasitic on coppice stumps: Eg 5 (AJM 133); on branches, logs: Eg 8 
(AJM 225, AJM 578); Em 4 (AJM 612). 
Stereum sanguinolemum (Alb. & Schw.: Fr.) Fr. * 
on logs , bark, branches: Pe 7 (AJM 303); Pp 3 (AJM 206), 10 (AJM 246, 
AJM 814); Pt 2 (AJM 373). 

Thelephoraceae 
Thelephora terrestris Ehrh. : Fr. 
on stumps: Pp 3 (AJM 2 11 ), 9 (AJM 186, AJM 558); on bases of 
seedlings: Pe, Pp 7 (AJM 990); mycorrhizal. 

DISCUSSION 
Among the polypores there is a much higher proportion of brown-rot fungi 
in the temperate and boreal zones than in the tropical zone (see Gilbertson & 
Ryvarden, 1986, and Ryvarden 199 1). It the boreal to temperate zones the 
brown rotting polypores constitute from 18 to 25% of the total number, 
while the correspnding number is approximately 2% in East Africa. 65 to 
75% of the brown rot polypores occur exclusively or predominantly on 
coniferous hosts (see Ryvarden 1991}, varying somewhat variable from one 
continent to another. 
lf we look at the species reponed in this paper, 16 species are brown 
rotting, i.e. 22% of the total number. The brown rouing species are found in 
Coniophoraceae and the polyporoid genus Alllrodia. 
It is remarkable to note that so many brown rotting species have been 
established in plantations in Zimbabwe, far away from their natural habitats , 
i.e. the circumpolar boreal to temperate zones. ll1ere are three possible 
explanations for this disjunct distribution. 
The species are omnipresent as anamorphs, but only prcxluce a teleomorphic 
stage on cenain hosts when they are avai lable, eventually correlated to some 
climatic conditions. This theory is purely specula ti ve and unsubstantiated. 
Tile spore dispersal mechanisms of these species are more effective than 
assumed. Thus, the African trees might have been infected through long 
distance dispersal from Europe, for example, where all the reported brown 
rot species occur in natural forests. 
If this is true, it may be asked why all polyporcs, not just the brown rotting 
species, are not more or less cosmopolitan. All the spores of the reponed 
Amrodia spp. are hyaline and thin-walled. Many white rot polypores have 
similar spores and have a far more restricted distribution. Many arc not even 
circumpolar in the boreal zone where there is a more or less continuity with 
suitable hosts from Europe through Asia to Nonh America. This question is 
discussed in detail by Ryvarden (1991) and the reader is referred to this 
paper for a detailed discussion of the mycogeography of the polypores. 
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We 1herefore find !he long diSlancc dispersal 1heory 10 be improbable and 
reject it. An establishment by such a dispersal mechan ism would have taken 
place within 100 years since plantatio ns were established in Southern 
Africa. 
We believe that most probably, the brown-rot species were introduced with 
their hosts. Pinus species have an obligate mycorrhizal association. The firs t 
pine introductions in south Central Africa were unsuccessful until soi l was 
brougln in from mawre plammions elsewhere (Mikola, 1980). Originally 1he 
soil came from the na tural areas of distribu tion of the planted Pinus species, 
viz. Cemral and North America. Later plants were introduced from other 
tropical plantmions which again had their plants from different parts of the 
world. Tile soi l introduced with such plants have probably been 
contaminated by spores and/or hyphae of the brown-rot species mentioned 
above. 
The recorded white-rot fungi are also present in indigenous fores ts and the 
majority were recorded on Eucalypws, an angiospenn , just like the 
indigenous hosts. 1ltis is expected, being a reflection of a lack of host 
specialisation, and possession of a versatile metabolism seen in most 
tropical white-rot fu ngi. 
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Af1c r :'lnalyt.ing the characteristics o f the rcspccli\·c anamorphs and tdcomorphs, liftccn fro m 
!he most common species of !he genus Ery:siphc are submitted to a binary comparison using the 
Oicc-Sorcnr.cn similarity index and then to processing wi1h the cluste r :.n:.lysi.~. In the re.~ uhing 

dcndrogranl, it is po."Siblc to identify groups of species connected cogr;: lhcr by a high lc\·cl of 
similarity. Based on such results. the following ch:1ngcs in st:1tus arc proposed: EI)'Sipfn• pisi DC .. 
£. bultrii U. Braun, £ . 11rticoc (W:rll r.) Blumer,£. crucifcrumm Opi~. ex Juncll , :md £. lrcrocfd DC. 
become varieties of£. pisi DC.; while£. ortemisiue Grcv., £. cym>glossi (Wallr.) Br:mn, :md E. 
sordido Juncll become variclics or E. orremisioe Grev. 

Introduction 

The classific:uion of the genus Erysiphe DC.. as obviously the class i fic:~tions 
of the genera of the same family (Erysiphaceae), has suffered from either a 
"broadened" or a "narrowed" concept of species. adopted by individunl authors 
ever since the classic monograph by Salmon ( 1900). in which the concept of 
''broadened" predomina tes, up to the very recent monograph by DrtHLn ( 1987). in 
which, on the contrary, we find the concept of ''narrowed". 

Zhcng and Chen ( 1981) recent ly stated that, although these pathoge ns arc 
wide ly distributed and have been known for some time. their 1:1xonomy is sti ll 
rather confused. 

Such different points of view arc manifest in the shifting delimit:ll ions 
between the species comprised i n<~ genus ~md in the different hie rarchizo:n ion of 
thei r morphological ch<u acteristics, which is subjective, even though some hnsic 
characteristics have prcvailell (type of conidiophore. number of spores per ascus. 
in the case of the genus under study). 

Such changes in the nomenclamrc have a negative effect on the imerpre­
tation of the literatu re, and the geographicnl, ecological, and matrical references 
of the ind ividual systematic entities olre often difficult to compare. T hus, any 
classificat ion shou ld, as fa r as possible, reduce subjectivity, simult:mcously using 
and comparing as ma ny characteristics as possible. 

Finally, contrary to what occurs for other groups of fungi. Erysiphaceae have 
the advantage that , in the majority of cases. the whole cycle of the fungus is known. 
which fac ilitates inserting them in a taxonomic class ification. 
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Aim 

The aim of th is work is to try and provide a basis for classification, taking 
into account the foregoing comments and using nume ri cal taxonomy, i.e., sub· 
mitting the following fifteen species of Erysiphe, selected from those most wide ly 
found (at least in Europe) on plants of interest to agri culture, to a phene tic 
analysis of similari ty. 

Materials and Methods 

In order to know the characteristics of each of the species considered, the 
leading monographs on the family in general and on the genus in particular have 
been consulted. Reference has also been made to the origina l descriptions (when 
clear and useful), to the lite rature on the subject (when available), to a substantia l 
amount of original materi<JI collected in Italy, in particular, but ab road as we ll 
and, finally. to herbarium collect ions of different origins. The quantitative char­
acte ristics of the o riginal specimens have been obtained with a Kont ron MOP 
Videoplan image analyzer connected to a Zeiss microscope. 

As specified further , the characteristics used are both qualitative and 
quanti tative, with the latter appropri ately subdivided into classes. 

The following species have been selected: 

E. aquilegiae DC. Taken, ;ts per Braun (1987). i.e., from the union of£. 
aquilegiae s.s. and£. rammculi Grev. On Rammculaceae th roughout Europe, 
Asia, Ame ri ca, Afric;1, and Australia. 
£. artemisiae Grev. Enucleated from the group of £. cichoraceanan, and 
easily distingu ishable from it. O n Artemisia and other Compositae of Europe. 
Asia, and North Ame rica. 
£. betae (Vanha) Weltzien. On va rious species of the genus Beta throughout 
the world. 
£. buhn'i U. Braun. A recen tly described species, distributed on COiyophyl­
laceae throughout Europe, Asia, North America, and North Africa. 
Enucleated from the large group of "£. comnumis". 
£. cichoraceanun DC. Species having hundreds of hosts throughout the 
world. 
E. circaeae June ll. Limited species enuclea ted from the group of£. communis 
and only on the genus Circaea in almost all Europe and Asia. 
E. convolvuli DC. Very common on different species of the genus Con­
volvulus and distributed world-wide. 
E. cmc1]eranun Opiz ex Junell . Common on Cmciferae and in moderation 
on Papaveraceae and Capparidaceae throughout the world. 
£. cynoglossi (Wallr.) U. Braun (corresponding to£. aspen]olium G rev. and 
£. hom'dula U:v.). On Boraginaceae throughout the worl d. 
£. depressa (Wall r.) Schlecht. Sm<tll species enucleated from the group of£. 
dchoraceamm DC and on ly on some Compositae (particularly of the genus 
Arctium) throughout Europe, Asia, and North America. 
E. heraclei DC. Common on Umbe/liferae lh roughout the world. 
£. pisi DC. A species widesp read on very many species of Leguminosae 
th roughout the world. 
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£ . polygoni DC. Widespread on Polygonaceae th roughou t the world. 
E. sordida Ju nell. Limited species enucleated from the group of £. cicho­
raceanun DC. and only on the species of the genus Plantago throughout the 
world. 
E. urticae (Wallr.) Blumer. O n Urticaceae of all Europe and Asia. 

We thus have a total of fifteen species. 

The characteristics used to build up the basic matrix of data are those 
normally considered in the description of the anamorphs (genus Oidium Link) 
and teleomorphs. 

They are listed by group: 

mycelium (distri but ion on plam o rga ns, density. and dimensions of the 
hyphae); 
apprcssoria (type) ; 
foot-cells of the conidiophore (distance of the basal septum from the ca rri er 
hypha, shape, width, and height {commonly called le ngth)]; 
successive cells of the conidiophore (number, their rela tive height and that 
with the basal cell, dimensions); 
conidia (length, width, Vw rat io, shape, distri butio n on the conidiophore): 
cleistothecia (d istribution, density, di ameter): 
peridium (shape and dimensions of cells); 
appendages [origin with respect to the carpophore, length, width, length 
relative to the respective ca rpophore, type, their imerrelmio nship <"t nd re k•­
tionsh ip with the mycelium, thei r development, number, color. exte rnal 
surface (whether smooth or rough), wa ll thickness, numbe r of possible 
septae, type of branch ing]; 
asci (whether pedunculate or sessil e, length, width, number pe r cleisiOthe­
cium); 
spores (shape, color, length, wid th , Vw ratio, number per ascus). 

Wi th regard to the quant it:llive chawcteristics, the mean. min imum. and 
maxi mum values we re considered. as well as the typical values in the case of the 
diamete r of the cleistothecium. • 

For each species, a tota l of 8 1 groups of cha racteristics (of wh ich 29 on 
anamo rph and 52 o n teleomorph), wi th a tota l possibility of 399 single char­
acteristics (of whi ch 153 on anamorph and 246 on teleomorph), was examined. 

Each species was compared with each o ne of the others, connect ing them 
two-by-two using the Dice-Sorensen index of simi larity, which, in this c<ISe, was 
considered the most sui table (Biond i, 1985), in relation to tOO. Processing was 
then carried ou t using the cluster analysis of the 15 OTUs. The characteristics 
have not been weighted so as not to subject ively influence the analysis itse lf. 

Typical values are those comprised bct .,.,-ccn the t.,.,.o amounts obtainable by .subsu acting and 
respectively adding the value of the .st::md3rd dc\iation from the mc3n value (cfr. Blumer, 
1967). 



254 

% 
100 

90 

80 

70 

60 

" -" 

Q 

J 
-~ 

E 
2 
] 
·c ·,:;; 
5 'C. 

~ :.j t.J 

1 T 
I 

·.g 
~ 

~ 

-~ 

1 
~ § :~ Q 

E ~ " f; 
-,. 

~ 0 
0 " ~ & 8 c. .0 ·c ~ 

:..;..: ~ 

~ t--

T :1-l 
I 

Fig.l Dendrogram. The value of the similarity indices is sbown on the left. 

Resul ts and Discussion 

The dendrogram resull ing from the comparison wi th the da ta collected and 
analyzed is reported in Fig. 1. 

Beginning with the lowes! phenetic levels of simila rity (in this case 63%), 
the dendrogram is clearly divided into two clusters: the one on the left is formed 
of 10 species. the one on the righ t of 5 species. The tO species on the left all 
belong to 1he sect ion Erysiphe, the S on the right to the section Golovinomyces 
U. Braun. In other words, the numerical analysis confirms the usual subdivision 
of Blume r (1967) of the genus Erysiphe into the section Linkomyces and the 
sect ion Euerysiphe. 

After all, what Blumer realized practically on the basis of only two char­
acteristics (type of conidiophore and number of spores pe r ascus) has now been 
confi rmed by the whole coll eclion of characterist ics. 

At the 70% level, in the group of the section Erysiphe, a cluster of two species 
(£. berae and £. circeae) breaks away. Such dichotomy me rits sepa rate study. 



255 

Going towards the highest levels, we obtain further confi rmation: at the 71% 
level, E. depre.ssa bre;~ks away from the group of£. cichoraceamm. For the former. 
Braun (1981) created a subsection of the section Golovinomyce.~ . naming it. pre­
cisely, subsection Dcpressa. 

A certain similari ty can be noted (;n the 77% phenon) between the two 
species £. betae and £. circaeae. Good simil;trity (79% ) is clear between £. 
convolvuli and E. polygoni. 

If we maintai n that for a total of 399 ]>Ossible characteristics. a similarity 
index higher than 80% makes it almost impossible to differentiate between two 
or more species, but on ly between simple varieties, the fo llowing synonymy is 
proposed: 

In the left-hand cluster, there arc five species con nected together beyond 
such a level, specifica lly: 

E. bulln"i U. Braun 1978; 
£. u11ic<1e (Wallr.) Blume r 1933: 
£. cmclferamm Opiz. ex Junell 1967: 
E. pisi DC. 1805; 
£. heraclei DC. 1815. 

1l1e species resulting from the fusion of the above five species will be named. 
in order of priority, Erysiphe pisi DC., while the five pre-existing species will be 
considered as varieties. according 10 the following division: 

var. pisi; 
var. heraclei (DC.) mihi stat. nov. [Syn.: £. hemclei DC .. Fl. Fr. VI, p. 107 
(18 15) ); 
var. urticae (Wallr.) mihi s tat. nov. [Syn.: £. unicae (\Vallr.) Blumer. Bcitr. 
Krypt-FI. Schweitz 1 ( 1), p. 224 ( 1933)]; 
var. cmciferamm (Junell) mihi stat. nov. (Syn.: £. cmciferamm Opizex Junell. 
Sv. Bot. Tidskr.lil ( 1), p. 217 (1967)); 
var. buhrii (U. 13raun) mihi stat. nov. (Syn.: £. buhrii U. llr<tllll, Ccska Myk. 
;tl (2). p. 80 (I 978) J. 
Analogously, in the right-hand cluster the re are three species connected 

together above SO%. specifically: 

£. artenu:fiae Grev. Fl. Ed in. p. 459 ( 1924); 
£. cynoglossi (\Va llr.) Braun 1982 ( = £. asperifolium Grev .. Fl. Edin. p. 461 
(1824): 
£. sordida Junell, 1965. 

The species resu lting from the fusion will be named Erysiphe a11en11:~iae 

Grev., while the three pre-existing species will be considered varieties, according 
to the follo\\<ing scheme: 

var. anemisiae; 
var. cynoglossi (Wallr.) mihi stat. nov. (Syn.: £. cynoglossi (\Vallr.) U. Braun, 
Mycotaxon 15.. p. 136 ( 1982)J; 
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var. sordida (Junell) mih i stat. nov. [Syn: £. sordida June II, Trans. Br. mycol. 
Soc. ill. p. 544 (1965)]. 

Conclusions 

Applying the numerical taxonomy and the phenetic analysis on 15 species of 
Erysiphe, the following can be concluded: 

I) Confirmation of two sections of the genus Erysiphe: sectio Erysiphe and sectio 
Golovimomyces U. Braun. 

2) Confi rmat ion of the subsectio Depressa U. Braun. 

3) The species£. buhrii U. Braun, £. urticae (Wallr.) Blumer, £. cmciferanun 
Opiz ex Junell , £. pisi DC.. and£. heraclei DC. are united in a single species, 
£. pisi DC. The species named are reduced to the ran k of variety of the last 
species. 

4) The species £. artemisiae Grev. , £. cynoglossi (Wallr.) U. Braun and £. 
sordida Junell are united in a unique species,£. artemisiae Grcv. Tite species 
named are reduced to the rank of variety of the last one. 

The author wishes to thank Prof. A. Rambclli for kindly reviewing the 
manuscript. 
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