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Thirteen Cre11ido111s taxa collected 111 Mexico and the ~ou th-eastcrn USA arc described 
and illustrated. One new infraspceifie taxon of C. ('rrJ<"l'itin('fUS ib propo~ed. var. auran· 

1ia('111·. lype material of C. l'ffipsoide11s and C. occide111alis ha~ been re-examined. 

T he Sys1ematics Agenda 2000 (Anonymus, 1994) is a fierce call to discover and describe 
1he global species divers ity. Many undescribed specie:, s1ill awail de1ec1ion e pcc ially among 
1hc fu ngi from 1ropical and subtropical regions. However. the situatio n is not the same in 
all genera. some as 1he genus Crepidow s (Fr.) Staude in the Americas arc fairl y well known 
due to the contributions o f Singer ( 1973) and Hesler & Smi1h ( 1965). Recent investigations 
(Senn-lrle1 & de Meijer. 1998: Bandala e1 a l .. 1999; Banda la & Montoya. 2000a. b) have 
contributed to a better understanding of the variabil ity of several species and the iden1ity 
with European material bu1 have not revealed many new species. This study aims to add 
additional observation towards a predictive eta sification syste m in Crepidotus. Further. 
ii is a small contribution 10 the knowledge o f Mexican fungi and to the All-Taxa-Biodiver­
sity- lnvcntory in the Great Smoky Mountains National Park. Te nnessee and North Carolina, 
which is an exte nsive biodiversi1y proj ect in the USA ( orvcll. 1999; Kaiser. 1999). Two 
of us (IK and HV) could profi t fro m a n invi tatio n to Mexico and the outh-eastem USA in 
1996. during which 18 collections o f the genus Crepidollls were made . belong ing to 13 
taxa. Besides common species. like C. appla11a111s. some more rare taxa. e.g. C. ci1111abari-
1111s. were found and one new infraspecific taxon of C. crocei1i11c111s is pro posed. 

M AT ERIALS AND METHODS 

The microscopic structures were ob~erved in dried material. Fragments of the carpophore 
were mounted in Congo red. heated and examjned in 5% KOH. Per collection 20 spores 
were measured and the population limits estimated (see Se nn-Lrle t. 1995). 

The macroscopic descriptions are from the fi rst and third author, respective ly; the fi rst 
author provided colour s lides o f all collections. and the second autho r is responsible for 
the microscopic examinations and the identificatio n. T he material is kept in WU (Vienna 
University herbarium) and in TE N (University of Te nnessee. Kno xville). Within the two 
subgenera the taxa are arranged alphabetically. 

Crepidotus subgenus Crepidotus 

C repidotus calolepis (Fr.) P. Karst - Fig. I 

Crepido111s ca/olepis (Fr.) P. Karbt.. Bidr. Kll.nn. Finl. Na1. Folk 32 ( 1879) 4 14. 
Selected literature: Scnn-l rlct ( 1995). 

I) lnMitute of B01:1ny. University of Vienna. Rennwcg 14. A-1030 Vienna. Austria. 
2) Gcobotanisches ln~litut der Univcr~it~t 8 cm. Allenbergrain 2 1. CH-3013 Bern. Swi tzerland. 
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I I 
Fig. I. Crepidotus calolepis (no. 6620). Carpophorcs, scale-forming hyphae. ~pore.-. basidia. and cheilo­
cys1ida. Bar = IO µm. 
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Pilcus 5-60 mm in diam .. young nearly circular to semicircular. then applanate semi­
circular 10 tlabell iform. strongly hygrophanous. completely red-brown fin ely appresscd 
scaly. scales lighter ochre when young. sometimes young only fine brownish fibrill ous. 
when old and in wet weather conditions moo1h. mat. macroscopically only with thin gelati ­
nous layer. sometimes very water-soaked and then gelatinous layer not obvious. margin 
sharp. striate. young diny yellowi h. then ochraceous. golden-ochre. moist pale grey 10 

ochraceous or ochre-brown. dry cream to ochre-yellow. La mellae shortly dccurrcnt to 
straightly adnate to deeply sinuatc. vcntricosc. in normal distance 10 slightly crowded, with 
1-3 lamellulae. young whiti h 10 dirty cream or pale leathery brown. buff. later watery­
cream. o ld diny ochraceous to greyish brown. very old dark red-brown due 10 the mature 
spores; with lamellar edge concolourous or sometimes slightly brownish. smooth 10 fin ely 
denticulate. Stipe short or absent. not visible from above. cream. fine ly whitish tomentose 
to finely fibrillose. Context thin. waicry. cream to whit ish. smell none. taste mild. 

Spores 6.6-9.1 x 4.5-6.2 µm. Q = 1.3-1.6. av. vol. = 119 µm3. broadly ellipsoid to 
ell ipsoid. smooth, thick-walled. strongly coloured ochre-brown. Basidia 18-23(-28) x 6-
7.5 µrn. 4-spore<l. clamps absent. Cheilocystidia 27-50 x 6- 11 µrn. narrowly conical or 
narrowly lageniform. more rarely cylindrical. Pileipellis scales formed by bundles of 7-
13 µm wide hyphae com po ed of botuliform shon cells. Subpellis with a narrow band of 
filamentous. 2-3 µrn wide hyphae embedded in a gelatinous matrix. Lamellar trama toward 
the subhymenium with filamentous. slightly gclatinised hyphae. in the central pan of short­
celled. much wider hyphae. tending 10 form a jig-saw like structure. Pigment brown. encrust­
ing and intracellular in scale-forming hyphac of the pileipellis. 

Ecology- Saprotrophic. gregarious on ro11en logs of Q11erc11s in sclerophilous oak forest 
or mixed forest (Q11erc11s. Arb11111s. Pi1111s. J1111iperus). 

Collectio11s exa111i11ed. MEXICO: Federal State Mexico. El Oco1al. Chapa de Mola near Mexico City. 
8 July 1996 /. Krisai-Crtillwber & H. V()s/m11yr ,w. 6615 & 6620 (WU 20098): ibid .. 9 July 1996 
I. K risai-Creilh11ber ~r. H. Vogl ma yr 110. 6635. 

When covered complete ly wi th red-brown scales as in coll. 6620 and with an elastic 
consistency. this species is easily recognised already in the field. However. the densi ty of 
red-brown scales may vary greatly in this specie . as in coll. 6615 where the coloured scales 
were hardly visible on the fresh watery carpophores. but dis1inc1ly vis ible in the microscopic 
examination. 

Singer ( 1973). in his ·stirps mollis' . tried to describe this great variat ion in thickness of 
the gelatinous layers. in the densi ty of the brownish scales and in the shape pa11ern of the 
cheilocystidia with several species and infraspecific names. Coll. 6620 would key out under 
C. calolepis ssp. tigre11sis var.ja1111ari11s, and coll. 6615 under C. variispoms. however with­
out the characteristic variable spore forms. 

This group around Crepidotus mollis and C. c"lolepis is best recognised with a rather 
broad species concept. Species of this group show a world-wide distribution and are fre­
quently found fruiting. Morphological studies of accidenta lly sampled carpophores seem 
hardly ever to give a sound classification. First results of molecular analyses of the genetic 
diversity of the large subunit of ribosomal DNA (Senn-lrlet & Hofste tter. 1996. plus unpub­
lished results) show li11lc variation. indicating a very close rela tionship at least of these 
analysed collection . Crossing experiments are still lacking. 
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Fig. 2. Crepido111s o/bid11s (no. 6522). Carpophorc~. ,pore,. ba,idia. chcilocyMida. and pilcipcllis. 
Bar = 10 µm. 

Crepidotus subgenus Dochmiopus (Pat.) Pil.11 

Cffpidnr11.1 ~ubgcnus Dochmiop11s (Pai .) Pilat. All. Champ. Eur. 6 ( 1948) 12. 

Crepidotus albidus Elli & Everh. - Fig. 2 

Crepidot11s a/hid11., Ellb & Evcrh .. Philadelphia Acad. Nat. Sci. Proceed . ( 1895" 1894') 322. 
Sclcc1cd li1cr:11urc: Bandala & Mo111oyn (2000b). 
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Pilt:us 8 - 12 mm in diam .. nearly c ircular. shell-shaped. kidney-shaped. regularly crenu­
late at the marg in: white. fine ly tomentose hairy. Lamellae regular. crowded. narrow. with 
lamellulae. yo ung white. soon pale grey-brown. Stipe absent. Context thin. sme ll none. 
taste mild. Spore-print dRrk chocolate b rown (very dark for a Crepidot11s). 

Spores 5.9 - 6 .9 x 4.7- 5.6 µm. Q = I . 1- 1.3. av. vo l.= 88 µm3, broadly e llipsoid, smooth. 
thick-walled. dark brown. Basidia 17-2 1 x 5.5- 6 .5 µm. 4 -spored , clamped. Cheilocystidia 
18- 30 x 3- 5 µm. cylindrical, strong ly nexuous and conto rted. Pileipellis a tric hoderm 
with a turf of e rect and contorted hyphae. Clamps rare. o pigment. 

Ecology - Saprotro phic. gregarious on rotten branch of deciduous tree in subtropical 
mixed forest (mainly Querc11s, Pi1111s). 

Col/ectio11 examined. Mt'.XICO: Federal S tate Mexico. Nevada de Toluca, Tc ma~caltcpcc. 5 July 1996. 
I. Kri.wi-Grri/11111,er & II. Vo11lmayr 110. 6522. 

This pccies with small carpophores is easily rccogni. cd due to its microscopic characters: 
strongly contorted cheilocystidia and a trichodenn with imilar contorted hyphae. This spe­
cie.~ is only known fro m the Americas (llesler & Smith. 1965: Singer. 1973 : Senn-lrlet & 
de Me ijer. 1998). 

Crepidotus applanatus (Pers.) Kumm. var. applanatus - Fig. 3 

Crepidotu., appl1111a111., (Per,,.) Kumm. var. appla110111s. FUhr. Pil1k. ( 1881 ) 74. 
Selected literature: Scnn-lrlct ( 1995). 

Pileus I 0 - 30 mm in diam .. Oat nabclli fonn or spathulate. margin first enrolled. distinctly 
striate. hygrophanous. from faintl y marginally to stro ngly striate when moist. young whitish. 
old onl)' n~r the Stipe whi tish to ivory. elsewhere dirty grey-brown to dirty buff. pale creamy 
grey. with faint pinkish tinge. transluce111, smooth. La mellae very crowded. sinuate, slightly 
ventricosc. dccurrcnt. dirty grey to concolorous to pilcus. only slightly more brownish pink. 
lamellar edge white. de ntic ulate. Stipe sho rt . eccentric or rudimentary. not visible from 
above. ivory and hairy. Context thin, watery. co ncolorous. 110 1 gelatinous. whi tish . smell 
none. ta tc mild. 

Spores 4 .0 - 6.4 x 3.9- 6.3 µm. Q = 0.94- 1. 1. av. vol = 78 µm3. globosc. punctate-warty. 
rather thin-walled. rather pale brown. Basidia 18- 22 x 5-6 µm. 4-sporcd. clamped. Cheilo ­
cystidia 34 - 52 x 6 - 10 µm. cylindrical. slightly lagcni form. subcapitate. Pileipell is a cutis 
of rather broad 8-13 µm wide hyphae, with scattered pileocystidia. Lamellar trama with 
rather inOatcd hyphae ( 14 - 20 ~un wide) and with o le iferous hyphac. Clamps abundant in 
all part o f the carpophore. Pigment not observed in trama and pell is. 

Ecology - Saprotrophic. gregarious on rotten logs of deciduous trees in mixed fore. ts 
(Pi1111s, Q11erc11s. Rhodode11dro11. Tsuga. Liriode11dro11. Toxicode11dm11). 

Collecria11s e.,(1111i11e1f. USA: Nonh Carolina. Macon County. 'antahala National Forest, Blue Valley. 
J Aug. 1996. /. Krisai-Grei/1111/Jer & H. Voglmayr 110. 7062 (WU 20097): Te nnessee. Blount County. 
G reat Smoky Mountains National Park. Abrams C reek. Little Bottoms Trail. c. 3 miles from Ranger Sta­
ti on. 28 July 1996. /. Kri.mi-Greillwber & H. Voglmayr 110. 6915. 

The two collections differ in spore size. best seen when expressed as the calculated mean 
spore volume: 49 µm3 and I 07 µm3. As has bee n shown by Senn-lrlet ( 1995) these represe nt 
extremes of values observed also in European collec tions. 
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Fig. 3. Crepido111s applmumtt (no. 6915). Carpophorcs. pilcipcllis. ~pore,. and cheilocy~tidia. Oar = 
10 µm . 

Crepidotus cinnabarinus Peck - Fig. 4 

Crepido111s ci111wbari1111s Peck. Bull. Torrey Bot. Club 22 ( 1895) 489. 
Selected literature: Lu ther & Redhead ( 1981 ). Cifuentes ct al. ( 1989). Scnn-lrlet ( 1995). Oandala & 

Montoya (2000a). 

Pileus 8 mm in d iam., pleuro1o id. circular 10 nabelliform. cinnabarinc. dis1inc1ly tomcn-
1ose . Lamcllae c rowded. cream. lamellar edge straight. even and cinnabarine. Stipe absent. 
Context thin. whitish. 
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Fig. 4. Crepido111s ci11nabari1111s (no. 6678). Pileipellis, spores. basidium. and cheilocystidia. Bar = 
IO µm. 

Spores 6.7- 8.9 x 5.2 - 6.4 µm. Q = 1.2- 1.5. av. vol. = 139 µml , broadly e llipsoid. 
marbled , medium dark brown. Basidia 25-31 x 6.5-8 µm , 4-spored. cla mps absent. 
Chcilocystidia 31- 58 x 7- 11 µm. cylindrical. tapering. Pileipellis a transi tion be tween a 
trichodenn and a cut is. Clamps absent. Pigment red, intracellular, in hyphac of pile ipcllis 
and in c heilocystidia. dissolving in ammonia. 

Ecology - Saprotrophic, solitary on rotten branch of Q11erc11s (?) in a mixed oak forest 
( Quercus. Pin us. Abies). 
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Fig. S. Crepidoms croui1inr111s var. aurontiacus (no. 656/). Pilcipclli,. ,pore~. ba.,idia. and chcilocyMidia. 
Bar= 10 ).Un . 

Collec1iorr examined. M EXICO: Fcdcml State Tlnxcala. Volcanic belt. CityTlaxcala E of Mexico City. 
S July 1996. / . Krisai-Greillwbu & fl. Voglmayr 110. 6678 (WU 20096). 

The cys1idia are dis1inc1ly shoncr than found in the scanned European material. Yet. 
with its striking colour. the absence of clamps and the dissolving pigment ii is a very typical 
and distfoctive species already known from Mexico (Bandala-Muno1. et al. . 1988: Cifuentes 
et al., 1989). 
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Cre pidotus croceitinctus Peck 

Crepidotus crocei1inc111s Peck. Ann. Rep. N.Y. Stat. Mus. 39 (1886) 72. 
Selected litcra1urc: Bandala & Montoya (2000a). 
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Short pccies charac1eris1ics (de1ailed de criptions see 1he varieties below). Pileus semi­
circular, flabelliform, somewhat conchate, becoming plane. never white. wilh yellow. orange 
or buff colours. Spores not longer 1han 7.5 µm. globose 10 broadly ellipsoid. distinctly warty. 
in SEM verruculose (C. carpatic11s type sensu Senn-Irle l. 1995): pileipellis a eutis with 
repent hyphae with often some scatte red erect outgrowths or pileocystidia. at limes with 
1urfs of erect shorter hyphae. Cheilocystidia with or without excrescences. in the first case 
often di- to polymorphic. up to 14 µm broad. 

KEY TO T H E VARIETTES OF C REPIDOTUS CROCEIT L CTUS 

I a. Pileus deep orange. pi lei pell is sharply separated from pilcitrama. with amorphous clumps 
of yellow pigment ........................ .................... . var. a11ra111iac11s 

b. Pileus buff to yellow. pilcipellis not sharply separated from pileitrama. amo rphous 
clumps of yellow pigment absent .............................. var. croceiti11c111s 

Crepidorus croceiti11c111s seems to be restric1ed to the Americas where it has been reported 
from Michigan. 1 ew York and Tennessee ( Hesler & Smith, 1965). from Central America 
(Bandala & Mo111oya. 2000a) and from Argentina and Brazil (Singer. 1973: Senn-Irle1 & 
de Mcijer. 1998). The collections made during the present inve tigations showed some 
importan1 differences from 1ypical C. croceiti11c111s. which lead us to propose a new variety. 

Crepidotus c roceitinctus var. aurantiac us. vm: 1101•. - Figs. 5-7. Plate I 

A typo diffcn pilco aurantiaco. In /.Ona ,ub1ropicalis. 
Holo1ypu~: /. Kris(li-Greill111ber & H. Voglmayr 656/, 6 -Vl -1996. Mexico. Mexico Fcdcrnl S1n1c. 

Tema.,cahcpec (WU 20093) (i~otypu, in TE N). 

Pileus 20-70 mm in diam .. plcuro1oid. flabcllifom1. shell-shaped. young margin sligh1ly 
stria1e, hygrophanous. fresh vividly yellow-orange. orange 10 brown-orange. old fading to 
greyish yellow. 1omentosc. upper i,ide wilh whitt: fe lty mycelium near point of attachment. 
Lamellae crowded. firs1 cream yellow. 1hen rusty o range. S1ipc ~hort. eccentric. later rudi­
meniary or abscnl. c ream yellow. then orange. Context thin. mell mouldy-sour. ias1e mild. 

Spores 5.3-7.5 x 4.5-5.9 µm. Q = 1.0- 1.5. av. vol. = 90 µm3. broadly ellip oid. wi th 
faint suprahilar depression. distinctly warty, with warts visible in optical sec1io n and wi1h 
myxosporium. in exsicca1es easily collap ed. strongly colo ured. Basidia 18-3 1 x 6 -7.5 
µm. 4-spored. clamped. Cheilocystidia 25-60 x (7-) 9 - 15.5 µm. clavate to broadly clavate. 
rarely broadly cylindrical or lageniform. almost vcsiculo e. rarely broadly cylindrica l. some­
times apically depressed or even forked and branched. hyaline. Pileipellis sharply separa1ed 
from 1he pileitrama. with a ra1hcr complex morphology. a transition between a c u1is and a 
hymeniderm with many en->ct pileocystidia: hyphae rather short-celled. 5- 12 µm wide. Pileo­
cys1idia variable. broadly clava1e. narrowly lageniforrn to Oexuous mixed with some filifom). 
cylindrical ones. Clamps abundant everywhere. Pigment yellow. brownish yellow. amor­
phous in wa1er. as amorphous exudates around some pileocystidia or in1raccllular. membra­
nous and scattered between the repent hyphae of lhe pileipellis. in addi1ion locally finely 
encrus1ing. 
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Fig,. 6 9. SEM picture, of ba,idio,porc,. Fig. 6. 7. Crep1dollll a c,cei1i11<·1t1l var. 111m1111iC1C11S (no. 
6-JBJ). Fig. 8. 9. Crepidor11s croai1i11c111s var. cro,ei1i11c111s (no. 6927). B.ir- = 3 ~Im. 

Ecology - Saprotrophic. gregarious on rotten twig~ of deciduous trees in moist ~uhtropi­
cal mixed fores ts (mainly Pi1111s. Q11erc11s). 

Collec1io11s rw111i11rd. M1,x1co: Federal S1a1c Mexico. Nc,ada de Toluca. Tcrna~callcpcc. c . 130 I.in 
W Mexico City. 6 July 1996. /. Kris<1i-Greil/111ber & II. \1011/1110\'r 110. 6561 (WU 20093 • holo1ypc. TE ' 
• i,01ypc). ibid .. c. 132 km W Mexico C11y. El PO\'ador • .i July 1996. /. Kri,oi-Gmllwber & II. \'oglm<nr 
IIO. 6-183 (Wll 2(X)9.i ). 

The protologue of Crepido111.1 croceiti11c111s as well as the descriptions by He lcr & Smith 
( 1965 ). Singer ( 1973), fl andala & Montoya (2000a) and otheri. never mention such a deep 
orange to almost fulvous colour of the pileus. The abundance of pigment cau:.ing these 
inten:,e colour:. il> abo :.een in the microscopic analysis. The presence of such yellow cxu­
dates forming an1orphous clumps i~ not mentioned in any of the !>tudiei, mentioned. In other 
collections of C. crocei1i11ct1u previously examined (Senn-lrlet & de Meijer. 1998) no l>UCh 
)ellow extracellular pigments have ever been ob erved. 

In the type collec tion (no. 6561) the pileipellb 1,tructure il, very well preserved and there­
fore we can emphasi1,e for the first time the very special type of pilcipellis within the genus 
Crepit/0111.r. Even if Hesler & Smith ( 1965). Singer ( 1973) and in detail Bandala & Montoya 
(2000a) describe a more or less loose turf of erect hyphae mixed with some very undifferen­
tiated pileocy~tidia. they do not mention such a unique type within the genus as found in 
our collections. The dense turf of variously shaped pileocystidia and the amorphous ma!>!,C~ 
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of yellow pigment. sometimes encrusting the pileocystidia form a very well <liffc rcntiatcd 
pileipellis. In our second collection (no. 6483) no amorphous clumps of yellow pigments 
were noticed beside still very obvious amounts of intracellular, membranous and finely in­
crusting yellow pigments. cvcrthclcss. we suggest that also this collection belongs to the 
same taxon on account of the other fully matching characters. especially the dense turf of 
pi leocystidia. 

As the colour and the structure of the pilcipellis arc so striking in our collections. we 
propose the status of a new variety. Further collections have to show if intermediate forms 
exist or whether this coloured form is beucr regarded as a species of its own. 

Crepidotus croceitinctus var. croceitinctus - Figs. 8-10 

Cre11ido111~ s11bcn.,cl'iti11N11s l-l esler & A.H. Sm .. N. Am. Sp. Crep. ( 1965) 139. 

Pilcus 5- 40 mm in diam .. semicircular. o ld nearly circular. kidney-shaped, shell-shaped. 
very nm. margins near point of auachment sometimes overlapping. near point of auachment 
whitish-cream. other parts vividly golden ochre. completely whitish to cream hairy-tomen­
tose, hygrophanous. shortly and indistinctly striate when moist. very young upper side pale 
lemon yellow and margin enrolled. margin staying pale very long. Lamellae sinuate. 
ventricose. lamellar edge white denticulate. young pale lemon yellow. later vividly golden 
ochre with orange tinge (more vivid than pileus surface). Stipe short. 1- 2 mm long, pale 
lemon yellow. soon sessile. young and old whi tish tomentosc. Context thin. paler watery 
cream. smell none. ta tc mild. 

Spores 5.5- 6.5 x 4.4- 5.7 µm. Q = 1.0- 1.3. av. vol.= 8 1 µm3 (n = 22). globose 10 broadly 
ellipsoid, broadly ellipsoid, strongly warty. visible in optical ~ection. easily broken. with 
strongly coloured walls. Basidia 2 l- 26 x 6- 7 J.Un. 4-sporcd. clamped. broadly clavatc. Chci­
locystidia 3 1-52 x 5- 8 µm. cylindrical. nexuou . contorted. branched and antlerl ike. Pilei­
pellis a transition between a cutis and a trichodcrm of repent 4-7 µm wide hyphac with 
some erect 10- 20 x 3- 5 J.U11 filiform outgrowth . Pigment ab ent in pileitrama and lamcl­
lar trama. With scauered small crys tals on some loosely repent hyphae of the pileipellis. 

Ecology -Saprotrophic. gregarious on rouen trunk of a deciduous tree in a mixed forest 
(Ts11ga. liriode11dro11. Pi1111s, Q11erc11s. Rhododendron). 

Collec1io11 exami11ed. USA: Tennessee. Blount County. Great Smoky Mountains N:ition:il Park. Abrams 
Creek. Liulc Bonoms Trail. c. 3 miles off Ranger Station. 28 July 1996. /. Kri.mi-Greillwber & II. Vn11/· 
mayr 110. 6927 (WU 20095). 

In a very accurate study Bandala & Montoya (2000a) give an emended description of 
Crepidor11s croceirincrus based on type studies and collections from Mexico. The pileus 
colour of this rather variable species is described as ranging from yellowish white to egg­
yellow. Another morphological character. the shape of the chcilocystidia, otherwise a very 
distinctive character in Crepidows. seems 10 vary considerably from simple clavate to nexu­
ous. contorted. or knobbed. circumscribed as dimorphic by Singer ( 1973). This variability 
has already been noted by several authors but only the comparat ive study of Bandala & 
Montoya (2000a) allowed for a comprehensive picture of this taxon which should include 
Crepidows .mbcroceitincws. Our collection shows a lamellar edge with a majori ty of ncxu­
ous. contorted eheilocystidia with some outgrowths. 
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Fig. 10. Crepido111s croceiti11ct11.r var. cmrciti11c111., (no. 6927). Pilcipcllis. carpophorc. basidia.. spores. 
and chcilocystidia. Bar = 10 µm. 
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I 

Fig. 11. Crepido111s crocop/ryll11s (no. 7006). Carpophorcs. scale forming hyphac. ~pores. basidia. and 
chcilocystidia. Bar= 10 jJJn 

Crepidotus crocophyllus (Berk.) Sacc. - Fig. 11 

Crepido111s crocop/ryl/11s (Berk.) Sacc .. Syll. Fung. 5 ( 1887) 886. 
Selected literature: Senn-lrlct ( 1995). 

Pileus 10-90 mm in diam .. pleuroto id. circular. hean- to kidney- haped. pale pinkish 
brown with fine fibrillous orange- to red-brown scales. hygrophanous. margin distinctly 
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Fig. 12. Crepidot11sf11rn1t11l (no. 652)). Pileipellis. spores. basidia. and chcilocys1idia. Bar = 10 iun. 

enrolled and smooth, heavily striate. mat. not gelatinous. above point of attachment finely 
tomentose. Lamellae slightly crowded. diny orange to grey-ochre. lamellar edge straight. 
concolorous. Stipe absem. Context thin. concolorous to pileus. smell none, taste mild. 

Spores 5.5- 6.8 x 5.4 - 6.7 µm. Q = 0.95- 1.1. av. vol= 120 µml . globose. punctate­
warty. rather thin-walled. rather pale brown. Basidia 26-33 x 5-6 µm. 4-spored. clamped. 
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C he ilocyst idia 38-6 1 x 6 - 12 µm , cylindrica l. rarely lage niform. flexuous, in both 
collections a few branched. Pileipellis a cutis covered with dense trichodermal clusters of 
coloured scales with undifferentiated , 40 - 60 x 6 - 8 µm terminal ce lls. C lamps abundant 
everywhere. Pigment golden brown. parietal and in addi tion e ncrusting. prese nt in the scale­
fonning hyphae and at times in the subhymenium. 

Eco logy - Saprotrophic . gregarious o n rotten logs of deciduous trees in mixed forests 
(Uriode11dro11. Q11erc11s. Ts11ga. Pi1111s). 

Col/ec1io11s aa111i11ttd. USA: Tennessee, Bloun1 Coumy. Great Smoky Mountains Na1ional Park, Cades 
Cove. 2 Augu$t 1996. /. Krisoi-Grcillwbu & H. Voglmayr 110. 7006: ibid .. Abrnms Creek. Liu le B011om, 
Trail. c. 3 miles off Ranger S131ion. 28 July 1996. /. Krisai-Greillwber & H. VoRfmayr 110. 6928 (WU 
20099). 

The o range colours of the scaly pileus and the orange Jamellae make this a rathe r easy 
recognisable species. The shape o f the che ilocystidia seem. to be more variable than in the 
type collectio n. While the ho lotype shows only rather simple cylindrical cheilocystidia of 
30-50 x 6 - 8 µm. the two presented collection exhibit both at least some branched c heilo­
cystidia. as has been observed in some European collections as we ll , where also subcapitate 
forms have been encounte red. 

The species is of scattered occurrence throughout the northern hemisphere. 

Crcpidotus furcatus Hesler & A.H. Sm. - Fig. 12 

Crepido11~tfi1rra111s Hesler & A.H. Sm.. . Am. Sp. Crcp. ( 1965) 115 lf'igs. 12. 13 (holo1ypc or C. 
ellipsoide11s)]. 

Sclcc1ed li1cr:11urc: Hesler & Smith ( 1965). 

Pilcus 15-30 mm in diam .. circular to undulating-wavy. young off-white. old pale cream, 
surface tomentose to fi nely villose. Lamellae c rowded. pale pinkish bro wn. Stipe absent. 
Context thin. smell spicy. taste mild. 

Spore 7. 1- 9.2 x 4.7- 6.3 µm. Q = 1.3- 1.7. av. vol. = 130 µm3, e ll ipsoid. with a faint supra­
hilar depression. faintly ornamented. marbled. rugulose-verruculose. rather thin-walled with 
faintly coloured walls. Basidia 23- 29 x 7- 9 µm. 2- and mixed 4-sporcd. clamped. Chcilo ­
cy tidia 23- 35 x 6-12 µm. cylindrical. contoned. rarely ang led . broadly clavate and llexu­
ous. Pi lei pe ll is a transi tion between a c utis and a trichoderm with crooked and bent hyphae 
and undiffere ntiated terminal cells. Pileitrama regular. C lamps abundant. Pigme nt not present. 

Ecology - Saprotrophic, gregarious o n rotten tnink of a deciduous tree in a broad-leaved 
ubtropical oak forest. 

Coffec1io11 ttxa111i11ed. MEXICO: Federal Slate Mexico, Nevada de Toluca. Temascaltcpcc. c. 132 km 
W. of Mexico Ci1y. Avandaro Mexico. 6 July 1996. /. Krisai-Grtifl111btr & H. Voglmayr 110. 6523. 

Our pecimen fits the description of Crepidot11sfi1rc:a1t1s rather wet I. a species of temperate 
to boreal onh America with somewhat co ntoncd cheilocystidia. distinctly coiled and crook­
ed hyphae on the pile ipellis and a pore s ize o f 7- 10 x 4.5-5.5 µm . However. there is a dif­
ference in the colour o f the lamellae : whereas Hesler & Smith ( 1965) state it to be clay to 
ochre-tawny in colour. we have seen distinct pinkish brown tints. 

In sec tio n Crepidotellae Hesler & A.H. Sm. more very similar s pecies have bee n 
de cribed. The eparation o f C. ellipsoide11s Hesler & A.H. Sm. and C. fi" cat11s is sole ly 



530 PERSOONIA - Vol. 17. Pan 4. 2001 

Fig,. 11. 14. SF.M pic1ure~ of ba,idio,porc,. - Fig. 13. C,-<'t>id111tl\ eflip.101tle11s (holo1ypc). Fig. 14. 
c,-ep1do11H ,,ccide11111fi.1 (holo1ypc1. Bars= 3 µm . 

Table I. Di,1inc1ivc c.:har.1c.:1cr- of Cre1nd1Jttl\ el/1pso1de11s and C./11rca111s b,~d on 1hc ori~1nal de,cripuon, 
( Hc,lcr & S11111h. 1965). 

('har:tclcr, 

Spore Mtc (µm) 
Spore omamc,11a1ion 

Chcilocy,1idia MlC (µml 
Chcilocy,1idia sh.ape 

Spore omamcn1:11ion in SEM 

C. e/liJ).!()ldl'IIS 

(5.5 )6 8" (4 - )4.5- 5.5 
punc1a1c 

26 45(- 66)x 5- 12(- 17) 
vcn1rico,c. clava1e. crooked. 

comoncd. a1 1i mes forked 

fainll) rugulo,c-vcm1iculo,c 

(holo1ypc: ~cc Fig. 13) 

C./11rra111, 

7-10 x 4.5-5.5(-6) 
minuh:I)' punc1a1c 

30-50x 4- 10 
C)' lindrical. c lava1e. coniorted. 

more rarely forked or knobbcd 

ba~cd on small difference~ in spore s i,.e (see Table I). A re-examination of the type of 
C. e/lipsoide11.1 Hesler & A. H. Sm. ~howed a fai ntly rugulo~c-vermiculose ,pore omamenta· 
tion when examined under the SEM (sec Fig. 13) and mos1 spore sizes within the overlapping 
range. More obscrvationi. are m:eded to decide if these two species are conspccific. 

Crepidotus obscurus Hesler & A. H. Sm. - Fig. 15 

Crep1do11H obsrnrus Hesler & A. H. Sm .. N. Am. Sp. Crcp. ( 1965) 128. 
Sclcc1cd li1crmurc: I-bier & Smilh ( 1965). 

Pilcus 5- 30 mm. white. white fibrill osc. slightly tomentose. finally almos1 smooth near 
the margin. o lder dirty brownish. n at. semicircular to circular, sometimes wavy or lobed. 
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I 

Fig. 15. Crepidows obsc1ir11s (no. 7058). Pilcipcllis. spores. basidia. and chcilocys1idia. Bar = 10 µm. 
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I 

Fig. 16. Crepido111s occidemalis (no. 6.566). Carpophores. pileipellis, spores. ba idia. and cheilocys1idia. 
Bar = IO ~un. 
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Lamellae crowded. white then orange to din y brown. Stipe 2-3 mm long. eccentric. white. 
Context thin, whitish. smell and taste mild. 

Spore 6.5-8.9 x 4.3 - 5.4 µm. Q = 1.37-1.8, av. vol. = 94 µm3. e llipsoid. slightly amyg­
dal iform in side view. faintly marbled. rugulose-verruculose, moderate ly thin-walled. rather 
pale brown. Basidia 22-32 x 6-7 J.UTI. 4-sporcd. clamped. Chcilocystidia 30- 48 x 7- 10 
~un of two types. cylindrical. narrowly lagcniform i.e. bonlc-shaped. o r broadly clavate up 
to 18 µm broad to a lmost sphaeropedunculate. Pileipell is a cut is of more or less repent 3-
4 µm wide hyaline hyphae. with some ascending hyphae. Clamps abundant. No pigment 
fou nd in trarna and pellis. 

Ecology - Saprotrophic. gregarious on rotten twig of a deciduous tree in a mixed forest. 

Colll'ctio11 ex"mi11ul. USA: No nh Carolina, Macon County. Nantahala National Forest. Blue valley. 
4 Aug. 1996. /. Krisai-Greill111ber & fl. Vo11/111"Y' ,w. 7058 (W U 20100). 

Crepidotus o/Jsc·1m1s is characte rised by the e ll ipsoid. rugulosc-vcrruculose spores and 
the shape of the cheilocystidia which are of two distinct types. It is a member of the species­
rich section Crepido1e/lae Hesler & A. H. Sm. 

Crcpidotus occidcntalis Hesler & A.H. Sm. - Fig. 16 

Crepido111s occide111alis Hesler & A. H. Sm.. . Am. Sp. Crcp. ( 1965) I03 (Fig,. 14, 16). 
Sclcclcd li1cr.11urc: Hc~lcr & Smilh ( 1965). 

Pileus 1- 3.5 cm in d iam .. pleuroto id. tomcntose-ha iry. g reyish white to s ilver-grey. old 
brown-grey. Lamellae pink-brown grey. lamellar edge concolorous. Stipe present. shon. 
Context thin. white. mell indi. tinct. taste mild. 

Spores 8. 1- 10. 1 x 5.4 - 6.7 µm. Q = 1.3- 1.7. av. vol. = 176 µm3. e llipsoid. smooth. rather 
thick-walled. and d istinctly brown-coloured. Basidia 23- 29 x 7- 9 µm. 4-spored. clamped. 
Cheilocystidia 23-35 x 6-12 µm . lagcniform. apex acute and tapering or rounded and sub­
capitate. some angled. Pileipell is a cutis with narrow. 2 µm wide. long. undiffe rentiated 
tcmlinal cells (as ·hairs' ) on a pilei trama wi th distinctly broader hyphae. Trama not jig­
saw like. without any gelatinous layer. Clamps abundant. o pigment present in trama and 
pcllis. 

Ecology - Saprotrophic. gregarious on rotten branch of a deciduous tree in a subt ropical 
evergreen oak forest. 

Collec1io11 exa111i11etl. M~.XICO: Federal State Mexico. Nevada de Toluca. Temaseallcpcc. c. 132 km 
W. of Mexico City. 6 July 1996. /. Krisai-Grcilh11ber & fl. Vo,:lmoyr 110. 6566. 

On account of the th ick-walled spores which arc smooth and deeply coloured and the 
pileipellis type with d is1inctly narrow hyphac this species resembles Crepido111s CJ111och-
1ho1111s J. Lange and has to be placed in section A111oc/11honi Senn- lrlet . A re-examination 
of the holotype of C. occidemalis showed Lhe same spore type (Fig. 14). although the shape 
of the chcilocystid ia differs from our collection: whereas the holotype exhibits throughout 
cylindrical. sl ightly nexuous cheilocystidia of 34 - 55 x 5- 7 J.Ull (as described and depicted 
by the authors!) our collection ha ' shoner. thicke r and in shape more variable ones. More 
collections are needed to decide if our collection still falls within the r-dnge of C. occide11wlis 
or if it has to be recognised as a d ifferent species. 
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Fig. 17. Crepi<lo111s pol11wrum (no. 6730). Pileipell is. ~pores. pleurocy~tidia. b~idin. and cl1eilocy~1idia. 
Bar = 10 µm. 
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Crcpidotus palmarum Sing. - Fig. 17 

Cre11ido111s f"'lmarum Sing. in Sing. & Digilio. Lilloa 25 ( 1952. · 1951 ·) 406. 
Crt'f>idot11s /11rid11s Sing .. Be ih. Nova Hedwigia .WC 1973) 479. 
Crt1>idn111s /11ridus var. oaxac,,e Sing .. Beih. Nova Hcdwigia 44 ( 1973) 479. 
Selected literature: Scnn-lrlct & de Mcijcr (1998). Bandala & Montoya (2000a). 
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Pileus 5 - 15 mm. tlabel Ii form. smooth. s1riate when mo ist. hygrophanous. dirty whitish . 
ivory. Lamcllae slightly distant. lamellar edge :,mooth. concolo rous. young dirty whiti:.h. 
then with pinkish brown tinge. Stipe shon. present o nly in very young fniit-bodies. soon ses­
sile. and then only a bit thicker at point of auachment. Context thin. smell none. tas te mild. 

Spores 5.8 - 6.3 x 4.6-5.6 µm. Q = 1. 1- 1.3. av. vol. = 82 µm3. subglobosc to broadly 
ellipsoid wany-punctate. with wans clearly visible in o ptical section. moderate ly coloured. 
Basidia 23 - 29 x 7- 10 µm, 4-spored. clamped. Cheilocystidia 32-5 1 x 4-5 x I 0-12 µm. 
c lavate-subcapitate to distinctly capitate (i.e. vcsiculose). sometime s lightly tlcxuous. 
Hymcnium full of basidioles. which can be interpreted a cystidio id elements ('pleuro ­
cystidia '). 16 - 2 1 x 4 - 7 µm. cylindrical to lageniform. in the upper pan flexuous. Pileipe llis 
a cutis of moderate ly broad repent hyphae. with erect. angled. bent terminal cells. 

Ecology - Saprotrophic. gregarious o n rot1cn tnink of Q11erc11s in a mixed. humid. sub­
tropical deciduous oak forest. 

Collt>ctio11 em111i11ed. MF.XlCO: Federal S tate ayarit. C.:i ty Tepic. near the W coast. Villarrucz-Orbaz. 
18 Julyl996. / . Krisoi-Grtilh11ber & H. Vo11lma\'r 110. 6730. 

With Singer ( 1973) this collection keys out as Crepidm11s lurid11s var. oaxacae Singer 
on account of the combination of subglobosc wany spore and vesic ulose cheilocys1idia. 
A figure even illustrates the shape o f the pileocystidioid terminal cells. With the exception 
of the sub~trale - no t palms - the characters arc the same a for Crepidotus palmnrum. A 
care ful comparison of the different type led Banda la ct al. ( 1999) 10 conclude that these 
species are conspecific. We agree with this conclusion as also o ur observations on a collection 
from Rra,dl growing on decayed leaf petioles o f a palm 1ree (Se11n-lrle1 & de Meijer. 1998) 
how a triking similarity with the Mexican specimen. 

This collection shows a feature encountered in several. especially tropical specimens of 
Crepido111s: the hymenium is full of cystidioid element . which can be termed as pleuro­
cystidia ( Hesler & Smith. 1965). As we firmly believe that such clements do not deserve 
any taxonomic status because they may simply be a modification due 10 climatic condition 
or unknown biotic trigger (bacteria?) we abandon even the idea of describing a variety of 
this species as this has been done by several authors. 

C rcpidotus sub,•crrucisporus Pilat - Fig. 18 

Crtpido111s .rnb,·errucisporus Pil:lt. Studia bot . cech. IO ( 1949) 151 . 
Selcc1cd literature: Senn-Irle! ( 1995). Bandai a cl al. ( 1999). 

Pilcus 8- 40 mm in diam., typic~lly tlabelliform. margin strongly undulating. young pure 
white. old crea m-white. watery and slightly translucent when moist. dry co11ony, mat. 1o men-
1ose. o lder near point of a11achmcnt light yellowish (similar 10 Crepido111s lweo/us (Lamb.) 
Sacc.) and strigose-hai ry to caly. Lamellae crowded. fi rst pure white. soon diny pinkish. 
not directly brownish or only when very old. Stipe ab ent. Context white. watery. smell 
fruity. ta. te mild to s lightly biller. 
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Fig. 19. Crepidn111s mri(lbi/is (no. 66/2). Pilcipcllis. spores. basidia. and chcilocystidia. Bar= 10 ~tm. 

Spore 7.2- 9. I x 4.3- 5.3 µm. Q = 1.5- 1 .9. av. vol.= 97 µm3, ellipsoid to oblong. faintly 
to coarsely marbled. rugulose. rather thin-walled. not too dark brown. Basidia 22-24 x 6 -
8 µm. 4-spored, clamped. Cheilocystidia 30-53 x 7-10 µm cylindrical. more rare ly narrowly 
lageniform. bottle-shaped. slightly flexuous. often slightly capitate. Pileipclli a cutis. with 
a rather dense hypocutis. Clamps abundant. No pigment. 

Ecology - Saprotrophic. gregarious on rotten Q11erc11s(?) twig in subtropical mixed 
forest (mainly Querr11s. Pi1111s). 
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Collection aamined. MEXICO: Pederal Srnte Mexico. Nevada de Toluca. Temascahcpec. c. 132 km 
W. of Mexico City. El Polvador. 4 July 1996, /. KriJai-Grei/1111ber & H. Voglmayr no. 6474 (WU 20092). 

The character combination indicates a close relationship wi th a species described from 
Europe, i.e. Crepidoflls s11b11errucisporus. Recent studie by Bandala et al. ( 1999) with 
type studies and SEM observations on the spore ornamentation could demonstrate that in­
deed Mexican collections can be attributed to this species. 

Crepidotus \lariabiUs (Pers.: Fr.) Kumm. - Fig. 19 

Crepidotus voriobilis (Pers.: Fr.) Kumm .. FU hr. Pi lzk. ( I 871 ) 74. 
Selected liter:1ture: Scnn-lrlet (1995). 

Pileus 5-10 mm in diam .. circular to shell-shaped. carpophores panly fu ed. white. white 
tomentose-hai ry. not gelatinous. Lamellae straight adnate to sinuate, crowded. lamellar edge 
white denticulate. young whi te . then dirty brownish. no pink tinge. Stipe up to 3 mm long. 
white, tomentose. Context thin. white. smell none. taste mild. 

Spores 5.6- 6.4 x 2.9- 4.0 µm, Q = I .5-2.0, av. vol.= 37 µm3. elongate to subeylindrical. 
distinctly finely punctatc-warty. with wans hardly visible in optical section. moderately 
coloured. Basidia 19- 25 x 4 - 6 µm. 4-sporcd. clamped. Chcilocystidia 20-30 x 4-5 µm. 
cylindrical 10 narrowly clava1e. nexuous. often branched and contorted. with finger-like 
pro tuberances. Pi lei pell is a thick trichodcrm of undifferentiated. often bent hyphae. Clamp­
connections in all parts of the carpophore. o pigment observed in trama and pell is. 

Ecology - Saprotrophic. gregarious on ro11en twig of deciduous tree in a sclerophilous 
Querc:us forest. 

Collection e.x<1111i11ed. MF.XICO: Pederal State Mexico. El Ocoral. Chapa de Mota near ~1exico City. 
8 July 1996. /. Krisai-Greill111ber & H. Voglmoyr 110. 6612. 

In a ll respects identical with European collections of this pecies known 10 u . Reported 
from several places in Nonh America (Hesler & Smith. 1965). however apparently not yet 
known from the Neotropics. 
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CONTRIBUTIONS TOWARDS A MONOGRAPH OF PHOMA 
(COELOMYCETES) Vlll 

Section Paraphoma: Taxa with sctose pycnidia 

J. DE C RUYTF.R I & C. H. BOEREMA2 

In tllis paper eleven species of Phoma wi1h obviou, .cto~ pycnidia. grouped in the -.cction 
Paraf)lwma. arc documented and described. Most of thc~e species were formerly classi­
fied in Pyre11oclrae1a. 111c following new ta.xa have been proposed: Phomtt bri"rdii nom. 
nov .. Pltoma carteri nom. nov .. Pltoma 11tyci11icol" nom. nov .. Plwma i11dica (T.S. Vi~­
" an.) comb. nov .. Plwnw sewriae (H.C. Greene) comb. nov. :,nd J'/umw lt'l't!illtti var. 
microspom var. nov. lndicc~ on ho,t /,uhstratum-fungus and fungu~·hO~l relation, arc 
included and shon comments on the ecology and di~tribution of the taxa arc given. 

T he following sections have already been treated in this cries of ·contributions towards a 
Monograph of Phoma·: secl. Phoma sensu s1ric10 (De Gruyter & 1 oordeloos, 1992: De 
Gruyter et al.. 1993. 1998). sec 1. Peyro11el/aea (Bocrema. 1993 ). ~ect. P/e11odon111s (Boerema 
et al.. 1994. 1996: Bocrcma & de Gruyter. 1999). sect. Heterospom (Bocrema e t al.. 1997. 
1999), sect. Sc/eroplromella (Bocrema & de Gruytcr. 1998) and sect. Phyllostictoides (Van 
dcr Aa ct al.. 200 I). For the collc:ctive and d ifferentiating characters of these sections sec 
Van der Aa et al. ( 1990) and Bocrema ( 1997). 

The present paper deals wi th the sectio n Paraphoma. orig inally described as a separate 
genus. 

Phom a sect. Para phom a (Morgan-Jones & J.F. White) Bocre ma 

Pliomo sect. Paraf)lwma (Morgan-Jone~ & J.F. White) Bocrema in Van dcr Aa ct al .. Stud. Mycol. 32 
(1990) 7. 

Paraf)lroma Morgan-Jones & J.F. White. Mycotaxon ( 1983) 59- 60. 
Type: Parapltomo radicina (McAlpine) Morgan-Jones & J .F. White. - Pltoma ratlici11a (McAlpinc) 

Bocrcma (this paper no. 3). 

The species of this section are characte rized by a copious productio n o f mainly septate 
setae on the surface of the relatively thic k-walled. p eudoparenchymatous and distinctly 
ostiolatc pycnidia. The eonidia are always one-celled both in vivo and in vitro. The etae 
may be stiff or rather hyphal-like and either short or relatively lo ng. They may be scattered 
over the entire surface o f the pycnidium as shown in the type species o f the section, Phoma 
radici11a (Fig. I A). but often they are mo t abundant around the ostiole (Fig. I B and Table 
I). Pycnidia with mainly setac around the ostio le superfic ially closely resemble those of 
the genus Pyre11oc/10e1a De 0 1. emend. Sc hneider ( 1979). T hat genu . however. is charac-

I) Plant Protection Service. P. 0 . Box 9102, 6 700 HC Wagcningcn. The Netherlands. 
2) Karel Doomian~traat 45. 2041 HO Zandvoon. The Netherlands. 
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tcrizcd by elongated. branched conidiophores instead of simple doliiforrn or ampulliform 
conidiogenous cells3. 

Some species of this section produce single chlamydosporc . . solitary or in series and 
complexes. So far no ne of the species has been associated with a te leomorph. 

It is curious that most species of Phoma sect. Paraplwma arc typical soil fung i. o ften 
a~sociatcd with monocotyledonous plants (Gramincae. Amaryllidaceae. lridaceae. Liliaccae. 
Orchidaeeac and Zingibcraccac). 

MATERI AL AND METHODS 

T he isolate used in this study were obtained by the Plant Protection Service ( PD) and 
deposi ted at lhc CBS (Utrec ht , formerly Baarn). The methodology used conforms with that 
described in Contributions 1- 1 & 2 of th is series (De Gruytcr & oordcloos. 1992 and De 
Gruyter ct a l.. 1993). See also Contribution VI I ( Boerema & de Gruytcr. 1998). Growth­
rate o f colonies on oatmeal agar (OA). malt agar (MA) and c hcrry-decoction agar (CA) an.: 
diameters afte r 7 days. unle:.s otherwise s1a1cd. 

KEY TO nm SPClCIES AND VARIETIES OF PHOMA SECT. PARAPHOMA 
Based on characteri~tic~ in vitro; M!C also the Appendix 

I a. Chlamydospores absem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
b. C hlamydospore:. present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

2a . Characte ristic fragmentation of hyphae occurs (Fig. 13). colony greenish to rosy vina­
ceous/orangc on OA. conidia 3.5-6.0 x 1.5- 3.0 µm . oil- and air-home saprophyte. 
probably cosmopo li1an ................... . ................. I . /~ sepricidali.,· 

b. Fragme ntation o f hyphae absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3a. Conid ia very small, subglobosc. not exceeding 3.5 µm. colony greenish. often wi th 

coral pigmentat ion. o n bark and wood Quercus spp. in . o rth America a nd Europe 
2. P. carteri 

b. Conidia exceeding 3.5 µm ........................ ........ .............. 4 
4a. Colony dislinct pale lutcous on OA. due to a d ifTusablc pigment production. conidia 

3.0 - 6.0 x 1.0- 3.0 µm. cosmopolitan soil-borne fu ngus. saprophytic. particularly on 
root urfoces: also isolated from cysts of nematode~ . . . . . . . . . . . . . . . 3. /~ rndicina 

b. Colony on OA greenish. greyish. brownish or vinaccous. . . . . . . . . . . . . . . . . . . . . 5 

3) It , hould be no1ed that at prescm al so inelud~xl in Pyu,wchaetn are species producing bo1h undiffcrcn­
ti:ued discrete conidiogenous cells and conidiogenous cell s mtegrated on branched eonidiophorcs in 
a single pycnidium. e.g. Pyrr11nclweta comi ( Oat. & A.F. Vital) Bocrcma e1 al. ( 19%) und Pyre,1()(.·/wew 
dolicl,i Mohant)' ( 1958). With reference 10 the discu,sion of the taxonomic position of the laner b>· 
Grondona ct al. ( 1997) we now think that these species can be beucr treated as ·~c10,c ,pccies· of 
Pleuroplromo Hllhn. Our recent i:,ola1cs of the type pecie, of that genus. Ple11mplro111ll pleurospnm 
(Sacc.) Hohn., and the related Ple1uop/rn111a cm·a (Schul,er) 130<:rcma ct al. ( 1996) abo ,howcd the 
presence of both undiffcrcntimcd and integrated conid iogenous cells. All these ,pccic:s have probably 
more affinity with Plrnma 1han with 1nic species of P)·re11oclracw (lc:leomorph. where known. belong­
ing 10 Herpotriclrin Fuckcl. cc Schneider. 1979). Concerning Pyre11oclrae1a dalidri. Grondona et al . 
( 1997) also produce evidence which support, thi, idea. 
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5a. Colony vinaceow, on OA. due to production of pigmented grains of exuda1e. conidia 
4.0-6.0 x 2.0-2.5 µm. cosmopoli1an soil-borne roo1 palhogen of Alli11111 spp .. esp. 
A. ce1H1. al o in rhizosphcrc of other c rops ....................... 4. P. rerresrris 

b. Colony on OA greenish. greyish or brownish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
6a. Conidia not exceeding 5.5 µm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 7 

b. Conidia exceeding 5.5 ~un . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
7a. Colony greenish 10 greyi~h on OA. conidia 4.0 - 5.5 x 2.0- 2.5 ~un. cosmopolitan soil 

fungus. saprophytic. or opportunistic root pathogen ..... Sa. P. leF<'ill<'i var. l<'veillei 
b. Colony greenish on OA. conidia 3.5-4.5 x 1.5-2.0 µm. probably also a co mopolitan 

soil fungus ................................... 5b. P. leveillei var. microspora 
8a. Average leng1h-width ratio (Q) conida < 3. colony white 10 greyish/greenish/ brownish 

on OA. conidia5.0-7.5 x 2.0- 2.5 µm. sclcrotial bodies covered by short sctae present. 
a pathogen of Glyci11e ~pp. in Africa .................... . ..... 6. /~ glycinicola 

b. Average leng1h-width ratio (Q) conidia > 3. colony colourless to greenish/browni h 
on OA. conidia cylindrical 10 allanloid. 4.5-7.0 x 1.0-2.0 µm. clerotial bodic absent. 
i.oi l-borne fung us in Europe. also recorded from roots ................ 7. P. bricirdii 

9a. Grow1h-ra1c fas1. 50-70 mm on OA. conidia highly variable and rela1ively large. 3.5-
10.5 x 1.5 - 4.5 µm . colony greenish on OA. common soil-borne fungus in India. 
opportunistic pathogen ...................................... 8. P. garde11iae 

b. Grow1h-ratc low to moderate. 10- 45 mm on OA .................. . ....... 10 
I Oa. Growth-rale slow. 10- 15 111111 on OA. conidia 4.0 - 5.5 x 1.5- 2.5 J.Un. colony brownish 

on OA and MA. aOH reac1ion g reenish (not an E+ reac1ion). on leaf spo1s of 
Socclu1ru111 offici11ar11111 in India . ................................. 9. P. indica 

b. Grow1h-ra1e slow 10 modcrale. ~ 25 mm on OA . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
I la. Grow1h-ra1e s low 10 moderate. 25-30 mm on OA. conidia 3.0-5.0 x 1.5-2.0 J.Ull. 

colony greyish to greenish on OA. NaOH reaction ncga1ive. soil-borne fungus in west­
ern Europe. c pecially in agricultural fi elds. isolated from cysts of nematodes 

I 0. P. terrico/a 
11 b. Grow1h-rate modera1e . 35-45 mm on OA. conidia 4 .0- 6.0 x 2 .0- 2.5 J.Un. colony vi­

naceous on OA. 1 aOH reaction vinaceous/violet on OA (not an E + reaction). common 
soil fungus in orth and South America: world-widely associa1ed with root rot of /\Ilium 
spp .. esp./\. cepa: roots o f o ther plants also may be affected ......... 4. P. terrestris 

HOST/SUBSTRATUM -FUNGUS INDC:X 

(Including 1hc Appendix) 

Pluri vorous (but often with preference for monocotyledonous plants. sec be low): 
P. briardii (no. 7) (common in Europe). P. gardeniae (8) (common in lndia). P. leveillei 
var. leveillei and var. microsporo (5a. 5b) (worldwide). P. radicina (3) (recorded from 
Australia. Eurasia and North America). P. septicidalis ( I) (recorded from Europe and Africa). 
P. terrestris (4) (common in America. but also e lsewhere). P. terricola ( I 0) (common in 
Europe). 

Isolated from soi l: P. briardii (7). P. leveillei var. leveillei (5a). P. radici11a (3). P. seJJli-
cidalis ( I ). P. rerresrris (4). P. rerricolt1 ( 10). 

Isolated from cyst of phytonematodes: P. radicina (3). P. terrico/a ( I 0). 
Isolated from air: P. gardeniae (8). P. septicidalis (I). 
Isolated from water: P. leveillei var. microspora (5b). 
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liOSTS CYfED IN Tti lS PAPER 

Fagaceae 
Q11erc11s pp. no. 2: P. carreri 

(Disease: ·Pyrenochaeta-Dieback'. [Europe and North America] 
but the Phoma is probably not the 
primary cause) 

Leguminosae 
Glycine spp. 

(Disease: Leaf Spot) 
Glycine max (roots) 

[Africa] 
Monocotyledonae: 
A mary 11 idaceae 

Narcissus sp. (roots) 
[Europe] 

Gramineae 
Oryza sativa (roots) 

no. 4: P. terrestris 
!records from Asia and North America) 

no. 6: P. glyci11icola 
[widespread in Africa) 
no. I: P. septicidalis 

no. 5a: P. le,·eillei var. leveil/ei 

no. 5a: P. lereillei var. leveil/ei 

Pen11ise111111 typhoides no. 11 : P. sewriae (Appendix) 
(Disease: Leaf Spot) ( record from Africa] 

Saccl1ar11111 offici11aru111 no. 9: P. i11dica 
(Disease: Leaf Spot) [recorded in India] 

no. I I: P. setariae (Appendix) 
(record from South America) 

Secale cerea/e (roots) 
no. 5a: P. leveil/ei var. /eveillei 
I both worldwide distributed] 
no. 7: P. briardii 
(so far only known from Europe] 

Setaria /111escens (roots) 
(Di ea c: Leaf Spot) 

(both records from North America] 
aa mays (roots) 

[record from North America] 
lridaceae 

Iris spp. (roots) 
[record from Europe! 

Lil iaceae 
A//i11111 spp .. esp. A. cepa 

(Disease: Pink Root) 
Orchidaceae 

Phalaenopsis sp. 
[record from Europe I 

Zingiberaccae 
Eleuaria carda111011111111 

[record from Central America) 

no. 3: P. radici11a 

no. 4: P. terrestris 
no. I I : P. setariae (Appendix) 

no. 4: P. terrestris 

no. 3: P. radici11a 

no. 4: P. terrestris 
[worldwide) 

no. 7: P. briardii 

no. 5b: P. leveillei var. microspora 
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FUNGUS-HOST RECORDS IN THIS PAPER 

I~ briardii (7) 

P. caneri (2) 

P. gardeniae (8) 

P. glyci11icota (6) 

P. indica (9) 

P. leveiltei var. leveiltei (Sa) 

P. levei{{ei var. microspora (5b) 

P. radicina (3) 

P. septicidalis ( I ) 

P. setariae ( I I) (Appendix) 

P. terrestris (4) 

e.g. Secale cereale. Miti11111 e/}i1sum 
(Gramineae) 
Phalaenop.~is sp. 
(Orchidaceae) 

Quercus spp. 
(Fagaceae) 

e.g. Gartll'l1ia jasminoides 
(Rubiaceae) 

Arachis hypogaea 
(Leguminosae) 

Glycine spp. 
(Lcguminosa1:) 

Saccharum offici,wrum 
(Gramincac) 

e.g. Oryza sariva. Secale cereale 
(Gramineac) 

Narcissus sp. 
(Amaryllidaceac) 

Fragc1ria '>< ancmassa 
(Rosaceae) 

e.g. Elertaria cardamomum 
(Zingiberaceae) 

e.g. Secale cereate 
(Gramineae) 

Iris spp. 
([ridaceae) 

Lycopersicor1 esc11le11111111 
(Solanaccac) 

Matus sylvestris 
(Rosaceae) 

e.g. Glycine max 
(Leguminosae) 

e.g. Pe1111isetu1111yp/10ides. Saccl,arum 
offici11ar11111. Setaria l111esce11s 
(Gramineae) 

e.g. AUium spp .. esp. A. cepa 
(Liliaceae) 

Oryza sativa, Sewria t111esce11s, Zea mays 
(Gramineae) 

Catarhea crocata 
(Maranthaceae) 
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Table I. Characteristics of setae in species of Phoma sect. Paraphoma. 

Phoma sect. setae shon. setae of seiac long. seiac mainly setnc scauercd 
Paraphomo upto 100 µm moderate exceeding around os1iole over pycnidium 

length 200 µm 

P. i11dira (9 ) + + 
P. garde11iae (8) + + 
P. terrico/a (10) + + 
P. le1·eillei var. 

microspora (Sb) + + + 
P. sewriae ( 11 ) + + 
I~ rnrteri (2) + + 
P. glyci111colo (6) + + + 
P. briardii (7) + + + 
P. le,·eillei var. 

leveillei (Sa) + + 
P. rodicina (3) + + 
P. septicidolis ( I ) + + 
P. terrestris (4) + + 

DESCRJPTIYE PART 

Section Paraphoma 

I . Phoma septicidalis Bocrema - Figs. 2. 13 

l'ltoma septiddolis Bocrcma in Bocrema & Dorenbosch. Versl. Mcdcd. plzicktcnk. Dienst Wagcningcn 
153 (Jaarb. 1978) ( 1979) 20. - Pym,ochae,a telephii Allesch .. Ber. bayer. bot. Ge~. 4 ( 1896) 33: not 
Phoma te/ephii (Vestcrgr.) Kcstcrcn. cth. J. Pl. Path. 78 (1972) 117. 

Selected litera111re. Boercma & DorenboM'h ( 1979). 

Description i11 1•irro 

OA: growth-rate 22- 40 mm. ( 14 days: 52- 77 mm). regular to slightly irregular. with 
fchy. (pale) o livaceou grey/grey o livaceous aerial mycelium: colony citrine/greenish oliva­
ceous 10 dull green. rosy vinaceous to orange toward. margin: reverse s imilar. 

MA: growth-rate 21-39 mm. (14 days: 4 1- 72 mm). regular 10 slightly irregular. with 
compact finely floccose 10 fehy aerial mycelium: colony grey olivaceous/dull green. or 
honey /amber. with bu IT 10 rosy buff near margin; reverse similar. 

CA: g rowth-rate 2 1- 3 1 mm ( 14 days: 40 - 63 mm). regular to slightly irregular. with 
fehy. white 10 grey o livaceous aerial mycelium: colony honey or dull green: reverse greenish 
o livaceous/honey or dull green. with o li vaceous/olivaccous black or leaden grey/leaden 
black near centre. 

Pycnidia setose. 70- 170 J.UTI d iam .. globose to subglobose. soli tary or confluent. with I 
(or 2) non-papillate ostioles. honey 10 olivaceous. later olivaceou black: se1ae relatively 
long. exceeding 200 J.UTI. pread over the upper surface: walls made up of 2-8 layers of 
cells. sometime partly thicker due to protruding of cells into the pycnidial cavity. outer 
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layers pig mented: with white coloured conidial exudate: abundant. mainly on the agar: 
micropycnidia present. 25- 50 µm diam. Conidiogenous cells 3- 6 x 3- 6 µm. bottle-shaped. 
Conidia ascptatc. 3.5- 5(- 6) x 1.5- 3 µm . av. 4.0- 4.5 >< l.8- 2.3 µm. Q = 1.5-3.0. av. Q = 
2.0- 2.3. subglobosc to e llipsoidal. with everal small or large gunules. 

Chlamydospores ab. cot. 
NaOH spot test : rosy vinaccous marg in may discolour to livid vio let / purple on OA. 
Crystals absent. 
Note: a c haracteristic frag mentation o f the hyphae occurs (Fig. 13). 

Ecology and disrrib111io11. In Europe a widespread soil- and air-borne saprophyte (' pioneer 
flora' ). The fungu is al o found in Africa and may be equally common in others parts of 
the world. The e pithet ·sepricidalis' refers to the easy fragme ntation of the hyphae in vi tro. 

Represemarfre cultures. C BS 112.79 (PD 74/1 0 18) ex air. Finland: CBS 10 1636 (PD 
86/ 1186) ex root Glycine max (Leguminosae), Zimbabwe. 

2. Phoma carteri De Gruytcr & Bocrc ma. 110111. 1101•. - Fig. 3 

Pyre11oc/rae1a 111i11111a J.C. Carter, Bull. Ill. nat . Hist. Surv. 2 1 ( 1941) 214 (replaced synonym: type 
specimen pure culture isolated from bark of Q11en·11s palusrris. coll. J.C. Carter. Xenia. Clay County. 
lllinoi~. USA. Oct 8. 1937): not Plroma 111i11111a Wehm .. Mycologia 38 ( 1946) 318. nor Phoma mi1111ta 
Alcalde.An. Jard. bot Madr. 10 ( 1952) 233. 

Selected li1ero111re. Carter ( 1941 ). 

Description in vitro 
OA: growth-rate 23-25 mm (14 days: 47-57 mm). regular to somewhat irregular, with 

finely floccose/finely woolly. (pale) olivaccous grey aerial myce lium: colony olivaceous 
buff/greenish olivaceous to g.rey olivaccous. often with a coral pigmentation: reverse s imilar. 

MA: growth-rate 19- 20 mm (14 days: 49- 51 mm). regular to somewhat irregular. with 
compact woolly to floccose. pale olivaccous grey aeria l mycclium: colony buff to citrine/ 
greenish olivaceous. with olivaceous grey at centre. also with salmon to flesh coloured patch­
es. with amber margin: reverse similar. 

CA: growth-rate 23- 24 mm. ( 14 days: 48- 61 mm). regular. with finely floccose to finely 
woolly. (pale) olivaceous grey aerial mycelium: colony greenish olivaceous to pale luteous, 
often wilh a coral pigmentation: reverse similar. with olivaceous/olivaceous black at centre. 

Pycnidia seto e. 80- 230 µm diam .. g lobose. solitary or confluent. with I (or 2) non­
papillate ostioles. greenish olivaceous/olivaeeous. later olivaceous black: setae of moderate 
length. up to 200 µm. spread over the upper surface: walls made up of 2-6 layers of cells. 
sometimes panly thicker due to protruding of cells into lhe pycnidia cavity. outer layers 
pigmented: with buff/ rosy buff coloured conidial exudate: o n the agar and in aerial myce­
lium. Conidiogenous cells 3- 5 x 3-6 µm. g lobose to bottle-shaped. Conidia aseptate . 2.5-
3.5 >< 2- 2.5 µm. av. 3. 1 >< 2.3 µm , Q = 1.0- 1.6. av. Q = 1.3. subg lobose, with I (-2) minor 
guttulcs. 

Chlamydo pores ab e nt. 
NaOH spot test: coral pigmentation discolours to violet on OA. amber pigmentation 

discolours to orange on MA. 
Crystals absent. 
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Ecology and distrihution. I ol:ued from discoloured bark and wood of ditTercnt species 
of oaks (Q11erc11s alba. Q. pa/11stris and Q. s11ber) in orth America (USA. Illinois) and 
Europe (the etherlands. Spain). Although die-back has been attributed 10 this fungus 
(USA). it is probably only an opportunistic pathogen. 

Representative c11/t11re. CBS IO 1633 (PD 84/74) ex Q11erc11s sp. (Fagaceae). the Nether­
lands. 

3. Phoma radicina (McAlpine) Bocrema - Figs. I A. 4 

Plumw radicina (McAlpine) Bocrema in Bocrcma & Dorcnbosch. Vcrsl. Mcdcd. plziek1cnk. Dicnsl 
Wagcningcn 153 (Jaarb. 1978) ( 1979) 20. - Pynmndwew mdicin(I McAlpinc. Fung. Dis. Stone-Fruit 
Austr. ( 1902) 127. - l'art1plrn11111 r,ulicina (MCAipine) Morgan.Jones & J. F. Whi1c. M ycoui..,on 18 (1983) 
60. 

Selecred /i1era111re. Morgan.Jone.~ & White ( 1983). Bocrema ( 1985). 

Description in l'itro 
OA : growth-rate 29- 30 mm ( 14 days: 56- 57 mm). regular. with woolly. pale olivaceous 

grey aerial myce lium: colony pale luteous. due 10 production of a ditTusable pigment. with 
coral concentric zones: reverse pale luteous to amber. 

MA: growth-rate 22- 24 mm ( 14 days 29-44 mm). regular. with compact. finely noccose 
to woolly. greenish grey aerial mycelium: colony o livaceous grey to greeni. h grey. with 
amber due to production of a diffu able pigment: reverse c itrine to amber. partly olivaceous 
to olivaceous black. 

CA: growth-rate 25- 27 mm ( 14 day : 52- 54 mm). regular. with finely noceose to woolly. 
(pale) olivaceou g rey aerial mycelium: colony butT 10 pale olivaceous grey/greenish grey: 
reverse pale luteous to sienna/dark brick. 

Pycnidia setose. 180- 450 µm diam .. g lobose to subglobose. mostly solitary. with I (or 
2) non-papillate or papillate ostioles. honey/oli vaceous. later olivaceous black: setae rela­
tively long. exceeding 200 µm. spread over the upper surface: walls made up of 3-7 layers 
of cells. outer layers pigmented: with otT-white to buff coloured conidial exudate: abundant. 
mainly on the agar. Conidiogenous cells 4 - 7 x 3- 7 µm. bottle-shaped. Conidia aseptate. 
(3-)4- 6 x ( 1-)2- 3 µm. av. 5.4 x 2.6 µm. Q = 1.7- 2.4. av. Q = 2. 1. ellipsoidal to subglobose. 
usually with everal guttules. 

Chlamydospores absent. 
NaOH spot test: a greenish discolouring may occur on OA. 
Note: red pigmented grains o f exudate. resembling small crystals, are produced in culture 

media. 

Ecology and distribution. Recorded from a wide variety of woody and herbaceous plants 
in Australia. Eurasia and North America. Very often isolated from root surfaces (e.g. Iris 
spp. and Sec(J/e cereale). Also from bulbs. cysts o f nematodes and various soil samples. 
The fungu. may be regarded as ham1less or saprophytic. It represents the type of the section 
P(J rap/roma. 

Representative culture. CBS I I I. 79 (PD 76/ 437) ex Ma/us sylvestris (Rosaceae). the 
Nethe rlands: CBS 102875 (PD 78/1097) ex Lycopersico11 esc11/en111111 (Solanaceae). Ger­
many. 
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Fig. I. A. Phomo mdici,w. 1ypc species of Phoma secl. Porophomo. Surface view and ,enical ,ec1ion of 
pycnidium wi1h ,c1ac scaucrcd over 1hc en lire pycnidial wall. Inner pan of wall wi1h conidiogcnous cell: 
B. l'lumw terrntrit. ,urface ,·,ew and ver1ical \CCI ion of pycnidium wi1h \Clae around 1hc o,1iolc. Drawing 
A ahcr Morgan-Jone;, & While C 1983: wi1h permission). B afccr Puni1halingam & I tolhday ( 1973: wi1h 
pcm1is-ion) Bar= 100 ~un for pycnidia and 10 µm for conidiogcnou~ cell, and conidia. 
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Figs. 2- 12. Conidia. 2. P/ro111<1 sl'pticid<1lis: 3. P/roma Nlrleri; 4. P/10111<1 radici11a; 5. P/roma rerresrris; 
6. Phoma le,·eillei var. leveillei: 7. Pltoma lel't!illei var. micn:>spora: 8. Phoma glyci11icolo; 9. Phom,, 
briardii; 10. Pl10111a garde11ioe; 11 . Plroma indico: 12 . Phom,, rerricolo; Fig. 13. P/roma sepricidolis. 
fragmentation of the hyphac. - Ba.r = IO µm. 
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4 . Phoma terrestris H. . Hansen - Figs. I 8 . 5. 14 

Plioma 1uru1ris H.N. Han~cn. Phy1opa1hology 19 ( 1929) 699. - Pyrenocltatta 1ures1ris (H. 
llan<cn) Goren,. J. Walker & Lan;on. Phy1opa1hology 38 ( 1948) 838: no1 Phnma 1erresrrfa Sakscna. 
Nand & 1\ . K. Sarbhoy. M ycopalh. M ycol. appl. 29 ( 1966) 861= Pltoma 11111//irostrata var. macrosporo 
Bocrcma: de Gruy1crc1 al.. 19981. 

Selected liumuure. llan~en (1929). Puni1hal ingam & Holliday ( 1973). Boerema ( 1985). 

De~crip1io11 i11 vitro 
OA : grow1h-ra1e 35- 45 mm a fl cr 7 days. regular. wi1h fclty to finel y woolly. pale ol iva­

ccous grey aerial myccl ium: colony brick to vinaceous . or partly primrose. o flen with dull 
green patches: reverse similar. often with ful vous to rust patches. 

MA: grow1h-ra1c 15- 40 mm af1cr 7 days. regular or slighlly irregular. with fehy to finely 
woolly. pale olivaceous grey 10 smoke grey aerial mycelium: colony rosy vinaceous to vina­
ceou~/ bric k. wi1h buff near margin and ha;,.el at cen1re: reverse s imilar. brown vinaceous 
at cen1rc. 

CA: grow1h-rate 28- 35 mm afler 7 days. regular. wi1h felty 10 finely woolly. pale o liva­
ceou~ grey aerial mycelium: colony rosy vinaceous 10 vinaceous or vinaceous buff 10 hazel: 
reverse imilar. partly grey olivaccous/olivaceous grey. and hazel 10 o livaceous/olivaceous 
black al cenlre. 

Pycnidia sc1ose. 120-370 µm diam .. g lobose to subglobose. soli1ary o r confluent. wi1h 
I (- 3) usually papilla1e os1ioles. honey. la1erolivaceous 10 o livaceous black : se1ae relatively 
long. exceeding 200 µm. mainly co ncentrated around 1he os1iole: walls made up o f 4 - 11 
layer o f cells. outer layer( ) pigme n1cd: wi1h white coloured conidial exudate; cattered 
or in concentric rings. mos1ly on 1he agar. Conidiogenous cells 4 - 8 x 4 - 7.5 µm. g lobose 
10 boule shaped. Conidia asep1a1c. 4- 6 x 2-2.5 µm. av. 5.0 x 2.3 µm. Q = 1.8-2.9. av. Q = 
2.2. ellipsoida l. wi1h several dis1inc1 gu11ules. 

Chlamydospores may be present. g lobose to subglobose. solirnry or aggrega1ed. ochra­
ceous 10 o livaceous. with greenish gu11ules. imercalary o r termina l. 6- 12 µm diam. 

NaOH spot 1es1: brick 10 vinaceous pigmellls becoming vinaceous/viole l on OA. 
01e: " inaceous or amber pig men1ed grains of exudate. re. embling s mall crys1als. may 

be produced in cuhurc media. 

Ecology a11d dis1rib111io11. This we ll-known causal organism of Pink Root of onio n (Allium 
cepa) is apparen1ly a widely dis1ribu1ed soil fung us in No rth America (USA a nd Canada) 
and probably also a commo n soil inhabitan1 in some regions of Sou1h America (Arge ntina. 
Bra~il. Venew e la). Records from Europe. Africa a nd Au 1ralia arc generally associa1ed 
wi1h 1he c ultivation o f onions or other crops o f Allium ( leek. shallo1. g:1rlic and chive). The 
fu ngus is frequen1ly i olated fro m the roo1s of grasses (e.g. Sewria /11tesce11s) and 01her 
herbaceous plan1s. bu1 usually wi1hout any disease symp1oms. However. the roots of maize 
plants (Zea mays) and rice (Oryza saliva) may also be affected. The fungus is charac1erized 
by a red pigmenl in 1he mycelium and 1his easily dis1inguishes ii from 1he morphologically 
very similar Phoma leveillei Boerc ma & Bollen var. leveillei (no. Sa) and from Phoma 
lerricola Bocrcma (no. I 0). 

Represe111a1ive cultures. C BS 377.52 ex Allium cepa (Liliaceae). C BS 732.97 (PD 94/ 
379) ex Cala1hea crocaw (Maran1haceae). 1he Netherlands: C BS 335.87 (PD 2000/8963) 
ex Alli11m cepa (Liliaceac). Se negal. 
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5a. Pboma leveillei Boere ma & G .J. Bollen var. leveillei - Fig. 6 

Phomo leveillti Bocrcma & G.J. Bollen. Pcrsoonia 8 (2) ( 1975) 115. var. leveillti (nutonym created 
by the separation of the variety microspora. sec below]. - Vem1ic11/aria acicola Moog. & Lev. apud 
Leveille. Annis Sci. nat. (Bot. ) 111. 9 ( 1848) 259- 260 (as 'Moug. Lev.'): not Phoma llcicola (Moug. & 
Lev.) Sacc .. Syllogc Fung. 3 ( 1884) 100 r~ '(Lev.) Sacc.': = Scltrophoma pythiophila (Corda) HlShn.]. 
- Py re11oclwe1a acico/(1 (Moug. & Lev.) Sacc .. Syllogc Fung. 3 ( 1884) 220 (as '(Lev.) Sacc.'J. 

l'yrtmoclwew p hlogis Massee. Bull. misc. Inf. R. bot. Gdns Kew ( 1907) 24 1: not Pltomll phlngis 
Roum .. Revue mycol. 6 ( 1884) 160 I= Phoma acma (HofTm.: Fr.) Fuckcl subsp. arnta f. sp. plrlogis. sec 
13oerema cl al.. 1994: 465). 

Pyrenochaeta nry:ae Shirai ex I. Miyake. J. Coll. Agric. imp. Univ. Tokyo 2 (4)( 19 10) 255- 256: not 
Phoma ory:,ae Can .. Arch. 801. crinog. Pavia 2-3 ( 1877) 118: not Pltoma ory;ae Cooke & Massee. 
Grevillca 16 ( 1887) 15 (= Pho111<1111i1111tilpom P. . Mathur. ~cc de Gruytcr & Noordcloos. 1992: 75): not 
Plto111000•:,ae Hori . ·Nosakubu1su-Biyoga1u· ( 1903) 111 - 11 3 [in Japanese). 

Pyre11oc/1(1eta l 11p i11i Sibilia. Annnli 8 0 1. 18 (1930) 284: not Pltnm(I lt,pi11i Ellis & Everh .. Bull. 
Wa<hbum [Coll.) Lab. nat. Hist. I ( 1884) 6 (sec de Gruy1crc1 al.. 1992: 375): not PltomL1 l11pi11i Buchw. 
in MlSller. Fungi Faer<Scs 2 ( 1958) 153. 

Pyre11acltoeta colligo11i Kr:uzcv apud Schwariman & Kratzcv. Trudy Inst. Bot.. Alma Ata 9 (1%1) 
45: not Pltama calliga11i Mura.,hk .. Trans. Agric. Forc,1. Om, k 9 ( 1928) 6. 

Pyn'11ochom1 sp/11(1dae Verona & Negro in Negru & Verona. Mycopath. Mycol. appl. 30 ( 1966) 309-
3 10: not Pltomo .tf>illaciat Bub.ik & K. Krieg. in Bublik. Annis mycol. IO ( 1912) 47 [ = Pltnmo betat 
Frank. see Ooeri.:ma et al.. 1987 J. 

Pyn11ocltatto 0111hyllidis Manoliu & Mf1f1fuc. Reprium nov. Spec. Rcgni veg. (Feddes Rcprium) 87 
( 1976) 142. 

Selecre,l literorure. Oorcnbosch ( 1970). Bocrcma & Hamer> ( t 989). 

Description in vitro 
OA : growth-rate 2 1-24 mm ( 14 days: 40-48 mm). regular 10 somewhat irregular. with 

woolly, (pale) olivaceous g rey aerial mycelium; colony grey olivaceous/olivaceous g rey 
to dull green : reve rse s imilar. 

MA: growth-rate 16-20 mm ( 14 days: 30-40 mm). reg ular to somewhat irregular. with 
compact. finely floccose 10 woolly. (pale) olivaccous grey aerial mycelium: colony o liva­
ceous g rey. becoming grey olivaceous at margin: reverse olivaceous black. with olivaceous 
buff/grey olivaceous to leaden grey at margin. 

CA: growth-rate 19- 24 mm (14 days: 40-45 mm). regular to somewhat irregular. with 
compac t. felty to woolly. (pale) olivaceou grey aerial mycelium: colony buff to grey oli­
vaceous/olivaceous grey: reverse olivaceous grey to purplish grey. buff/saffro n at mar­
g in. 

Pycnidia setose. 180-270 µm diam .. globose to subglobose. with usually I. non-papillate 
o r slightly papillate os tiole. olivaceous 10 o livaceous black: setae relatively long. exceeding 
200 µm . spread over the upper surface: walls made up of 2-7 layer:. of cells. outer layers 
pig mented: with white to buff colo ured conidial exudate: abundant. scattered or in concentric 
ring . on the agar as well as in aerial mycelium. Conidiogenous cells 3- 7 x 3- 7 ~un. sub­
g lobose to bottle-shaped. Conidia aseptate. 4 -5.5 x 2-2.5 µm . av. 4.4 x 2.4 µm . Q = 1.6-
2.3. av. Q = I .8. subglobose to e llipso idal. with 2 or more. distinct guttules. 

C hlamydospores absent. but hyphal swo llen cells may occur. 
NaOH spot test: nega1i ve. 
Note: luteous 10 ochraceous pigmented grains o f exudate, resembling small c rystal . may 

be produced in culture media. 
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Ecology and distrib111io11 . A worldwide soil fungus (Eurasia. Nonh America, Africa , 
Australia). regarded as a collective species with much variability in morphological and 
physiological characte rs. Generally it behaves like a saprophyte: all Ii ted synonyms being 
associated with necrotic plant tissue. However. the basal and underground parts o f mono­
cotyledonous plants may be affected by it (reported from e.g. Oryza sativa, Secale cereale 
and Narcissus spp.). The fungus has been confused with morphologica lly very s imilar soil 
fungi: Phoma terrestris Hansen (no. 4: characterized by the production of a red pigment) 
and Plwma terricola Bocrcma (no. 10: d istinguished by abundant production of chlamy­
dosporcs). 

Representative cultures. CBS 260.65 ex wheat field soil. Germany: CBS IO 1634 (PD 
76/4 16) ex Fragaria (x) ananassa (Rosaceae). the Netherlands. 

5b. Phoma leYeillei var. microspora De G ruytcr & Bocrema. var. 11011. - Fig. 7 

A varietate ,~,·~i//ei conidiis minoribu, (3.5 4.5 x 1.5 2 µm) cl sc1is vulgo brcvioribu, quam 100 
µm difTerens. 

Holo1ypus: HLB 999-242399. cullura cxsicca1a. viva C BS 102876, isola1us ex aqua in Yugoslavia. 

Description in vitro 
OA: growth-rate 26- 28 mm ( 14 days: 52 mm). regular, with fi ne ly woolly, pale o liva­

ccous grey aeria l myeclium: colony grey o li vaccous 10 dull green/dark herbage green: 
reverse similar to olivaceous. 

MA: growth-rate 24-26 mm ( 14 days 47-49 mm). regular. wi th compact woolly/finely 
floccosc. pale olivaceous grey aerial mycelium: colony buff. (pale) o livaceous grey at centre: 
reverse pale lutcous 10 olivaceous grey. with leaden grey/leaden black at centre. 

CA: growth-rate 15- 17 mm ( 14 days: 27- 29 mm). irregular. with compact. finely woolly 
to fi nely fl occose. grey o livaceous aerial mycelium: colony grey olivaceous to dull green: 
reverse similar with fulvou patches. and an o livaceous black centre. 

Pycnidia sctose. (20-)80-270 µm d iam .. globo~e 10 subglobose. solitary o r confluent, 
with I (or 2) non-papillatc ostio le . greenish o livaccous /olivaccous, later olivaceous black: 
setac relatively shon . up 10 I 00 µm. pread over the upper surface. more densely around 
the ostiole; walls made up of 2-7 layers of cells. outer layers pigmented: conidial exudate 
off-white: scauered or in concentric rings. mainly on the agar. Conidiogenous cells 3- 6 x 

3 - 6 µm, boule-shaped. Conidia aseptate, 3.5- 4.5 x 1.5 - 2 µm , av. 4.0 x 1.7 µm. Q = I. 7-
2.8, av. Q = 2.3. ellipsoidal to oblong. with 2 distinct guuules. 

Chlamydospores absent. 
aOH spot tc. t: a pale greenish discolouring may occur. but this is not spec ific. 

Crysta ls absent. 

Ecology and distribution. In saprophytic behaviour and apparently worldwide d istribution 
(SE Europe and Central America (fruits of Eleltaria cordamamum. Zingiberaceae)) this 
newly recognized variety resembles the very variable and ubiquitous Plwma leveillei. Mor­
phologically. however. it is distinguished by significantly smaller conidia and shone r setae. 

Representative culture. CBS I 02876 (PD 75/9 11 ) ex wate r, Lake of Skadar. Yugoslavia 
(Montenegro). 
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6. Phoma glycinicola De Gruytcr & Bocrcma. 110 111. 110v. - Fig. 8 

P)'rtmochaeta glyci11es R. B. Stewan. Mycologia 49 ( 1957) 115 lreplnced synonym: holotypc on leaf 
spot of Clyci11e max. coll. R. B. Stcwnn. J imma. Ethiopia. Sept. 15. 1955. BPI. compare Schneider. t 979]: 
not Phoma glyci11es Sawada. Spec. Pohl .. Coll. Agric.. at. Taiwan Univ. 8 (1 959) 129. 

Selertt'd li1ua111re. Stewan ( 1957). 

Description in vitro 
OA: g rowth-rate 18-25 mm ( 14 days: 35- 48 mm). regular. with scarce. fi nely felty. 

white aerial rnycelium: colony white to pale olivaceous grey/pale dull green to brick: rcvcr c 
similar. 

MA: growth-rate 15- 25 mm ( 14 days: 30- 49 mm). regular to irregular due to outgrowth$ 
of sectors . with noccose to coarsely noccose. white to salmon aerial mycclium: colony 
white to salmon due to aerial mycelium. wi th pale olivaccous g rey to grey olivaceous/ 
greenish o livaceous patches; reverse salmon to saffron. wi th pale luteous or greenish 
olivaceous patches. o livaceous at centre. 

CA: growth-rate 15-25 mm (14 days: 30-37 mm). regular to irregular due to outgrowths 
of sectors. with fehy to noccose. white to pale greenish grey aerial mycelium: colony 
colourless, to white due to ae rial mycclium. with pale greenish grey/glaucous grey to 
greenish o livaceous patches: reverse imilar or with i.almon/saffron. and a dull green 10 

olivaceous/olivaceous black centre. 
Pycnidia seto. e. 70-240 µm diam., glohosc to irregular. o litary or confluent with I (-

3) non-papillate or papillate ostio les. honey/olivaceous. later olivaceous black: setae of 
mode rate length. up to 200 µm. spread over the upper surface. more densely around the 
ostio lc: walls made up of 4 - 11 layers o f cells. o uter layers pigmented: with rosy buff to 
almon/saffron coloured conidial exudate: abundant. mainly in concentric ring . both on 

and in the agar. and in aerial mycelium as well. Conidiogenous cells 4.5- 9.5 x 4 - 6.5 µm. 
bottle-shaped. Conidia aseptate. 5- 7.5 x 2- 2.S µm. av. 6.0 x 2.3 µm . Q = 2.2-3.3. av. Q = 
2.6. e llipsoidal to subglobose. with several small guttules. 

Sctero tia present. up to 600 µm. covered with very shon . sctac (up to IO µm). gtobose to 
subglobose. solitary or confluent. The cell-structure of these sclerotiat bodies resembles 
those of the pseudoparenchymatous ·pycnosclcrotia · found in some species of Plroma sect. 
Sc/eroplromella (Hohn.) Bocrcma ct al. (Bocrcma & de Gruyter. 1998): after additiQn of 
iodine only the content of the cells become red. not the walls o f the cells. 

Chlamydosporcs absent. but dark red mycclial fragments occur due to c rystall ization of 
the pigments . 

NaOH spot test: brick pigments which may tum to greenish blue. 
Note: reddish pigmented grains o f exudate. resembling small crystals. may be produced 

in culture media. 

Ecology and distribution. Recorded as serious pathogen of Glycine spp.: Leaf Spot in 
Africa (Ethiopia. Zambia, Z imbabwe). The primary indigenous host is probably Glycine 
javanica. Varieties of soybean. Glycine max (originally nat ive o f eastern Asia). appear to 
be very susceptible. TI1e leaf spots. at first small. reddish brown. soon become necrotic and 
may fall out. g iving the plam a very ragged appearance. In susceptible varieties of. oybean 
leaf abscission is the most damaging aspect of the disease. 

Represe11wtive culture. IMI 294986 ex Glycine max (Leguminosae). Zambia. 
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7. Phoma briard ii De G ruyte r & Boere ma.110111. nov. - Fig. 9 

Pyre11oclwe10 lep1n.fpnm Sacc. & Briard. Revue mycol. 11 ( 1889) 16 (replaced synonym: holotypc 
on $tern pieces of Mi/i11111 ejf11s11111. coll. P.A. Briard ·no. 6'. near Troyes. France. PAD). - Pyrmochoeto 
spego;::i11imu, Trotter. Syllogc Fung. 25 ( 1931) 190 [illegitimate: nomcnclatu rally superfluous name~): 
not Phomn lep1os1>nrn Speg .. Fungi Chilcns. ( 1910) 145. nor Phoma leptospora Sacc .. Annis mycol. 11 
( 1913) 553: not Pyre11ochae1a lep10sporn Speg .. Ann. Mu~. Buenos Aires 20 ( 1910) 354. 

Description in vitro 
OA: growth-rate 20- 22 mm. ( 14 days: 44-46 mm). regular. with finely velvety. pale 

olivaceous grey aerial mycelium: colony colourless to g rey o livaccous/oli vaceous: reverse 
similar. 

MA: growth-rate 16 - 2 1 mm. ( 14 days: 32-41 mm). regular 10 somewhat irregular, with 
velvety to compact fclly. (pale) o livaceous grey aeria l mycelium: colony buff/honey to 
huel/olivaceous: reverse similar to pale luteous. (pale) mouse grey at centre. 

CA: growth-rate 23-26 mm ( 14 days: 44 - 48 mm). regular. with (finely) felly. pale o liva­
ceous grey 10 greenish glaucous aerial mycelium: colony vinaceous buff/ fawn to pale grey 
olivaceous. colourless near margin: rever. e vinaceous buff to fawn/hazel. 

Pycnidia 70 - 265 µm d iam .. etose. g lobose to subg lobose. solitary to confluent. with 
usually I papillate or non-papillate ostiole. honey/citr ine. later o livaccous to o livaceous 
black: setae relatively long. exceeding 200 µm . spread over the upper surface. more densely 
around the o tiole: walls made up of2- 6(- 10) layers of cells. outer layers pigmented. with 
white coloured conidial exudate: scattered. both o n and in the agar: micropycnidia pre. e nt. 
mainly 20- 50 µm diam. Conidiogenous cells 3-7 x 3- 6 µm. sometimes with a slightly 
e longated neck at a late r state. bottle-shaped. Conidia a eptate, 4.5-7 x ( 1-) 1.5-2 µm. av. 
5.6 x 1.6 µm . Q = 2.8- 5.2. av. Q = 3.6. cylindrical to allan toid. with two or more d istinct 
guuulcs. 

Chlamydospores absent. 
aOH s pot test: negative. 

Crystals absent. 

Ecology and distribution. This fung u~ has been repeatedly isolated fro m soil in agri­
cultural field in Europe (e pecially Germany and the Ne therlands). The Fre nch type 
collection on ste rn debris of millet had al ready ind icated a soil-inhabiting fungus. Other 
records refer pcci tically to roots of Monocotyledonae. Gramineae (e.g. Secale cereale) 
and Orchidaccae (Plwlaenopsis sp.). So far there arc no data o n pathogenicity. 

Repre.remative c11/111re. C BS IO 1635 (PD 7 1 / I 027) ex Secale cereale (Gramineae). the 
etherlands. 

8. Phoma gardeniae (S. C handra & Tandon) Boererna - Figs. 10. 15 

Phoma gnrde11ioe (S. Chandra & Tandon) Bocremn in Boercmn & Dorenb .. Versl. Medcd. plzicktcnk. 
Dienst Wagcningcn 156 (Jaarb. 1979) (1980) 27. 

Pyre11oc/1ana gnrde11ine S. Chandra & Tandon. Mycopalh. Mycol. appl. 29 ( 1966) 274 275. 
Selected litemnm. Chandrn & Tandon ( 1966). Bocrcma & Dorenbosch (1980). 

4) Trotter probably intended to replace the later homonym Pyrt11ochaem lep1ospor(I Spcg. with Pyre11<>· 
rl,aeta spegnw 11in11n. but listed the latter as a substitute for P. leptosporn Sacc. & Briard. 
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Description in vitro 
OA: growth-raLe 50-68 mm. regular. with finely floccose, grey olivaceou to olivaceous 

grey aerial mycelium; colony grey olivaccous 10 greenish olivaceous towards margin. or 
colourless wi th grey olivaceous to dull green sectors: reverse olivaccous grey to leaden 
grey/leaden black, or with grey olivaceous 10 olivaceous grey sectors. 

MA: growth-rate 55-73 mm. regular to somewhat irregular. with abundant. floccose to 
woolly. grey olivaceous aerial mycelium: colony grey olivaccous to olivaceous grey towards 
margin. or colourless with greenish olivaceous/olivaceous grey to dull green sectors: reverse 
grey olivaccous to leaden grey/leaden black. or with greenish olivaccous to olivaceous 
grey sectors. 

CA: growth-rate 59- 78 mm, regular. with tloccose to woolly. (pale) o livaceous grey 
aerial mycelium: colony greenish olivaceous to olivaceous. or colourless with greenish 
olivaceous to olivaceous sectors; reverse olivaceous to leaden grey at centre. or buff to 
rosy buff wi th olivaceous sectors. 

Pycnidia sctose. 50- 180 µm diam .• globose to irregular. soli1ary or confluent. with usually 
I slightly papi llate or non-papillate ostiole. olivaceous to olivaceous black: sctac relatively 
short. up to I 00 µm. concentrated around os1iole: walls made up of 3-8 layers of cells. or 
fi lling nearly the entire cavity. outer layers pigmented: with white to flesh-coloured conidial 
exudate: scallered, both on and in the agar as well as in aerial mycelium. Conidiogcnous 
cells 4 - 8 x 4-7 µm. bo11le-shaped. Conidia aseptate. (3.5 - )5- 8.5(- 10.5) x ( 1.5 - )2- 3.5(-
4.5) µm. av. 5.6-7.0 x 2.7-3.0 µm , Q = 1.4- 3.4. av. Q = 2.1-2.4, ellipsoidal to ovoid. wi1h 
or without several small gu11ules. 

Chlamydospores present. 6-15 µm. globose to subglobosc. soli tary or aggregated. ochra-
ceous to olivaceous. with greeni h gu11ulcs. usually intercalary. 

NaOH spo1 1es1: a weak reddish/brownish discoloring may occur. but thi is not specific. 
Crystals absent. 

Ecology and distribution. The original Indian isolate of this species was made from leaf 
spot of the cape jasmine. Gardenia jasminoides. In India it seems to be a common soil­
borne fungus. which may act as an opportunistic pathogen of woody as well as herbaceous 
plants (once isolated from Arachis hypogaea). The fungus is also reported from Curar;ao. 
It has been confused with Phoma lel'eillei Bocrcma & G.J. Bollen var. leveillei (no. 5a). 
but can be easily distinguished from the la11cr by its hjghly variable. relatively large conidia 
and the produc1ion of chains of chlamydospores. 

Reprcsemative cuhures. CBS 626.68 (IMI I 0877 1) ex Gardenia jasminoides (Rubiaccac). 
India: CBS 302.79 (PD 79/1 156) ex air. Netherlands Antilles (Curai;ao). 

9. Phoma indica (T.S. Viswan.) De Gruyter & Bocrema. comb."°"· - Pig. 11 

Pyrenocl,aeto indica T.S. Viswan .. Curr. Sci. 26 ( 1957) 118 [b:i.~ionyrn: holo1ypc on leaf spot of 
Sacd,amm offici11am111. Poona, India. AMH- 11: dried culture of type in Herb. IMl-062569(b)J . 

Description in 11itro 
OA: growth-rate 12 mm after 7 days ( 14 days: 28-30 mm). regular. with sparse. felty. 

pale olivaceous grey aerial mycclium: colony olivaceous. reverse similar. 
MA: growth-rntc 16- 17 mm after 7 days ( 14 days: 40-41 mm). regular, with felty. white 

to smoke grey/pale olivaceous grey aerial mycclium; colony greyish due 10 aerial mycelium. 
grey olivaceous to olivaccous near margin: reverse s imilar. 
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CA: growth-rate 14- 15 mm after 7 days (14 days: 23-25 mm). regular. with fclly. while 
to smoke grey/pale olivaceous grey aerial mycelium; colony greyish due 10 aerial mycel ium. 
hazel near margin: reverse hazel. with mouse grey at centre. 

Pycnidia (on type hcrbarium material) setose. 55-240 µm diam .. globose to subglobose. 
solitary or connuent. with I or 2 papillate ostioles, citrine/ honey. later sienna to olivaccous/ 
olivaceous black: setae relatively short. up 10 100 µm. mainly concentrated around the 
o tio le: walls made up of 3- 12 layer of cells, outer layer(s) pigmented: wi th (pale) luteou 
coloured conidial exudate: scattered. both on and in the agar. Conidiogenous cells 4- 6 x 

3-6 µm. g lobose to bottle shaped. Conidia aseptale. 4 -5.5 x 1.5- 2.5 µm . av. 4.8 x 2.0 µm. 
Q = 2.0-3.4. av. Q = 2.4. ellip oidal. usually with 2 guttules. 

Chlamydospores present. 5-11 µm diam .. globo e to s ubglobose. solitary or in short 
chains. occasionally clustered. o livaceous wi th greenish gunules. mostly terminal. 

aOH spol le:.t: positive on OA and MA. herbage green (not E reaction). 
Crystals absent. 

Ecology and dis1rib111io11. Found on the whitish centre of fusiform dirty brownish leaf 
spots of sugar-cane. Saccl1ar11111 officinarum in India. There arc no data on pathogenicity. 
On the spots a species of Mela11vspvra was also found. Phom,1 i11<iic<1 produces significantly 
smaller conidia than P. serariae (no. 11 ). recorded in Brazil from leaf spots of sugar-cane. 

Represe111a1ive c11/111re. IM I 062569 ex Sacclrarnm offici1um1111 (Gramineae). India. 

I 0. Phom a tcrricola Boerema - Fig . 12. 16 

Pho111a 1errirolt, Bocrema. Vcrsl. Mede<l. pltiektenk. Dienst Wagcningcn 163 (Jaarb. 1984) ( 1985) 
38 39: not J>lwma 1uricola 'Agnihothr.'. Soil Sci. 91 ( 1961 ) 135 la nomcn nu<lum erroneously adopted 
in Mathur, Coclom. India ( 1979) 185). 

Pyrerroclraew dec1pie11s Marchal. Champ. copr. 6 ( 1891) 8: not Pltoma decipie11s Mont .. Fl. chi I. cell. 

7 ( 1852) 488. 
Selecied li1erawre. Bocrcma ( 1985 ). 

Descrip1io11 in vitro 
OA: growth-rate 25- 29 mm ( 14 days: 46- 5 1 mm). regular 10 somewhat irregular, with 

fi nely noccosc. pale olivaceous grey 10 pale greenish grey aerial mycelium: colony pale 
olivaceous grey/grey olivaceous to dark herbage green/dull green: reverse dull green/oliva­
ceou 10 leaden grey/leaden black. 

MA: growth-rate 20- 22 111111 ( 14 days: 39- 40 mm). regular to somewhat irregular. with 
finely folly. pale olivaceous grey aeria l mycelium; colony olivaccous grey/grey olivaceous 
10 dull green: reverse similar. olivaccous 10 leaden grey/leaden black. 

CA: growth-rate 22- 24 mm (14 days: 42- 46 mm). regular 10 somewhat irregular. with 
floccose. whi te to pale olivaceous grey aerial mycelium: colony grey o li vaceous to o liva­
ccous grey: similar. wi th fawn 10 hazel and leaden grey patches. 

Pycnidia setosc. 130-250 µn1 diam .. globose, usually solitary. with usually I. non-papil­
late or slightly papillatc ostiolc. honey to citrine. later o livaccou. black: setae relatively 
short. up 10 I 00 µm. mainly concentrated around the ostiole: walls made up of 2- 5 layers 
of cell . . outer layer(s) pigmented: with white coloured conjdial exudate: scaltered or in 
concentric rings. both on and in the agar. Conidiogenous cells 3-6 x 3-7 ~un. globose to 
bottle-shaped. Conidia aseptate. 3- 5(- 5.5) x 1.5-2 µm. av. 3.6-4.4 x 1.5- 1.6 µm. Q = 
1.8- 3.3, av. Q = 2.5- 2.8. e llipsoidal to subcylindrical. with usually 2 guttulcs. 
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Figs 14 16. Chlamydosporc,. 14. Pl11m1111errertr1s: 15 l'lwma xarrh•11t11<': 16. Plw11111 t1•rm·ala. Bar 
= IOµm 

Chlam)dO:.por<!:. pre,ent. globo,e to ,ubgloho,c. ,ohtaf) or aggregated. ochraceou:. to 
olivaceoul>. with g rccni,h gu11ule,. intercalate or terminal. 6-10 pm diam. 

'aOH ~pot test: ncgati\i:. 
Crystals ab!>ent. 

Eco/og_, lllul diftrih111io11. A soil fungu:. n.:corded in ,,-::.tern Europe (Belgium. the 
1 ethcrland,). Probably widespread occurring in agricuhur.il fit:ld,. For examplt:. ii has been 
found in the rhiiosphcrc of wheat (7i·11ic11111 <1e.\/im111) and beet (Bew 1•11/garfa). and isolated 
from cysb of the golden nematode of polatoc, (Cilobodera pallid<1). The pycnidia of this 
fungu, arc VCf) similar to lho!>e of Plwma lel'eillei Bocrcma & G.J. Bollen ,ar. lendlh-1 
(no. Sa). but can be ea,il) d1~tingui,hcd b) an abundant production of chlamydo:.pores. h 
also morphologically re,cmblt::. Plw111<1 rerres1ri.1 H. . I lan~cn (no. 4 ). but doc, not produce 
red pigment. 

Reprew•11ra1i, e c11/t11re. CBS .143.85 (PD 85/1044) ex c}',t of Globmlem pa/1,da. the 
, etherland,. 

APPE DIX 

Apart from the seventeen Prrennchaeta S) nonym:. of the Plwma specie~ treated in 1h1. 
paper in cction Para11lw111a. Schneider (1979) li ,ted 23 other Pyre11nclwe1<1 spp. which. 
on account of the ir original de. crip1 ion:-. or type material. :.hould also belong to Plumw. 
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Most of these taxa arc only known from a single collection. However. Schneider ( 1979) 
noted that three differently named African/ American collections from leaf spots on Pen11i­
se111111. Sacclwrum and Setaria spp. refer to one and the same specie . An o ld isolate of this 
pathogen appears to be available (CBS 333.39 from Sac:clwmm ofjici11(1r11111 in Brazil). but 
has remained sterile. Without doubt a Phoma species of sect. Pamphoma is invo lved. Below 
it is transferred from Pyrenoc/wew 10 Phoma with a resume of its characteristics on the 
host:-. 

I I. Phoma sctariac (H. C. Greene) De Gruyter & Bocrcma. comb. 11011. 

l'yre11ot'lwno .,ewrit1e H.C. Greene. Trans. Wis. Acad. Sci. An, Let I. SJ ( 1964) 21 l (-212( (basionym: 
holotypc on leaf of Sctaria lute\l'MS. coll. T.F. Hubb. near Pinc OlulT. Dane County. Wi~con~in. USA. 
Sept. 196-1. WIS]. 

Pyre11oc/111m1 •acclwri Bitanc .. Arqui,·os Inst. Oiol .. Sao Paulo 9 ( 1938) 301: not Phomu lucd,ari 
(Cooke) Sacc .. S)·llogc Fung. 3 ( 1884) 166: not Phoma sacchari Gutner apud Bond.-Mont.. Gutncr & 

ovos .. Acta Im,t. Bot. Acad. Sd. URSS. Ser. 11. Fa.,c. 3 ( 1936) 7891= Phomn g11meri Pons. Fitopal. 
Vcm:tolana 3 (2) ( 1990) 40[-42]. 

Pyrenochaeta pe1111ise1i Kra,11. Sydowia 22 ( 1968) 360- 361. 
Selected /i1era111re. Schneider ( 1979). 

Description i11 vil'O 
Pycnidia (initially cpiphyllous. later a lso amphigenous. in oval-fusiform, often confluent. 

first pale bulT. later brownish or vinaceous spots with narrow darker border) in majorily 
scto e. I 00- 150 µrn diam .. subg lobosc with usually I papillate ostiole. brownish. lighter 
at the base and darker toward the o tio le: sctac short. continuous. 15-75 µrn. unifoml. mostly 
around the ostio le: wall made up of2-5 layers of cells. oute r layer(s) pigmented: conidial 
exudate whitish. Conidia ascptate. 6 - 10(- 12) x 2.5 - 4 µm. broadly e ll ipsoidal. subcylin­
drical to subfusoid or irregular. with u ually 2 distinct guttules. 

Ecology t111d disrrib111io11 . Possibly a widely distributed weak pathogen of Gramineae. 
which only becomes noticeable in conditions favourable for spread. The records refer to 
Pe1111ise111111 typ/roides in Africa (Guinea, igeria). Sacc/rarum offic:i1wrr1111 in Brazi l and 
Serarit1 l111esce11.1· in North America: Leaf Spot. As the infection progresses the first infec ted 
leaves may die back completely. 
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THE GENUS AMANITA IN THE PAKARAIMA MOUNTA INS OF GUYANA 

C. SIMMONS•. T. HE K.EL 2 & C. BAS 3 

Six specie of t\111(111i1t1 (Amanitaccac. Basidiomycota. Fungi). collected in the Paknrnima 
Mountains of Guy:ma. are described: four a., new and two as new records for Guyana: 
A. a11r,1111iobr1111nea spec. nov .. A. calochr()(l spec. nov .. A. cyc111op11s spec. nov .. A. per­
phaea spec. nov .. A. lanfrolrn Oa.~. and A. xerocybe Bas. All si:I. specie~ have been 
collected in forests dominated by Dicymbt' (Cacsalpiniaccac) and arc a~sumed to be 
cctomycorrh1:1,al. Ama11ita puphaea is commonly eaten by Patamona Indian and is called 
·Pulutukwc·. 

Ec to mycorrhi1.al fungi. and specifically the genus A111a11ira. were long thought to be we ll 
developed in the nonhem Temperate Zone. but poorly represented in the tropics (Gilben. 
194 1 b). This viewpoint began to shift w ith the ad vent of myconoristic studies in the paleo­
tropics. where numerous studies have demonstrated an increasing ly wide diversity o f ecto­
mycorrhiw l fungi associated primarily w ith caesalpinioid legumes in Africa and with Dip­
terocarpaceae and Fagaceae in Asia (e.g. Heinemann. 1954: Corner & Bas. 1962: Corner, 
1972: Watling & Lee. 1995: Buyck et al.. 1996). ln the lowland forests o f the neotropics. 
however. documentation of ecto mycorrhizal associations is limited to the pioneering work 
of Singer and colleagues in the Central Brazilian Azon and Centra l Ame rica . and Moyersoen 
in southern Venezuela (Singer & Araujo. 1979: Singer e t al .. 1983. 199 1: Moyersoen. 199 3). 

Knowledge of A111a11ita in South America is limited . Ama11ita species have been recorded 
with the vegetation types of the pampas (but a small number o f species recorded fro m the 
pampas arc probably non-ectomycorrhizal). open dry forests and. to a limited extent. lowland 
rain forests (Bas. 1969). De nnis ( 1970) described o nly three species for Venezuela, among 
which there was only one species (A. a111illimw Dennis from Trinidad) from tropical lowland 
forests. Subsequent description of new species from Amazonian Brazil by Bas ( 1978) and 
Andean Colo mbia by Tulloss et al. ( 1992), among others. did much to reverse this tre nd o f 
thought, but the number of known Ama11iw species from the continent still remained rela­
tively low. 

Recent invc. tigations of the macro mycota of Guyana, in northeastern South America . 
have revealed an extensive assemblage of putati vely ecto mycorrhizal fung i. including 
Ama11i1a. associated with trees o f the legume genus Dicymbe Spruce ex Benth. in Benth. 
Hookf. (Caesalpiniaccae. tribe Amherstieae) (Henke l. 1999; Henkel e t al.. 2000: Miller & 
Henkel. 2000). These include. along with Amanita. members of the basidio mycete families 
Boletaceae. Russu laceae. Cortinariaceae, Cantharc llaceae. Clavariaceae. and Hygro­
phoraceae. as well as the hypogeous ascomycete genus £laphomyces. These fungi are tightly 

I ) Guyana National Hcrbarium. University of Guyana. P.O. Box 10- 1110. Greater Georgetown. Guyana, 
South America. 

2) Depanmcnt of Botany. Duke Unive~ity. P.O. Box 90338. Durham, onh Carolina 27708. USA. 
3) Nationaal llerbarium Nederland. Universiteit Leiden branch. P.O Box 9514. 2300 RA Leiden. The 

Netherlands. 
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spatially associated with forest stands dominated by ec1o mycorrhi;,,al Dicymbe species. in 
panic ular D. corymbosa Spruce ex Benth. and D. allso11ii Sandwi1h. which occur in a land-
cape-scale mosaic interposed with large ly ancc1otrophic mixed forest in the Pakaraima 

Mountains of wcs1-cen1ral Guyana (Fanshawe 1952. I 955: S1eegee1 al .. 1993: Henkel. 2000). 
Discovery o f these Dicy111be-domina1ed ec101ro phic forests in Guyana has greatly extended 
the known range of cc1omycorrhizal associatio ns in South American rain forests. 

Terry Henkel. during the period 1993 to I 998. made 5 collect ing expeditions 10 the Upper 
lreng River basin along the western border of Guyana w ith Brazil. He kindly allowed his 
Guyanese A111a11ira collections be examined and analysed by the first author. under guidance 
o f the third author. As a preliminary result , four new species and two , pecies previously 
described from the Rrazilian Amazon are recorded and described in the present paper. 

The genus Amanita consists largely of 1errcs1rial. forest-inhabiting fungi with a rich bio­
geographic history (Bas. 1969). There arc over 600 species known world-wide. with the 
genus divided int0 1wo subgenera based on the amyloidi1y of the spores and the structure 
of the margin of the pileus. vi1.. the subgenera Lepidella and Amanira, and the macroscopic 
and microscopic features o f the volva being a primary c haracter for dividing the subgenus 
Lepidella into four sections and the suhgcnu A111011ira into two . ec1ions ( Bas. I 969). 

COLLECTING S ITE DESCRIPTION 

The research site was located along the Upper lreng River which fom1s the border 
be tween G uyana• and Brazil in the South Central Pakaraima Mountains (general area: 5°5' 

: 59° 58'W). This region of western Guyana constitutes the eastern extension of the Gua­
yana I Highlands, a distinct phy1ogeographic province c haracterized by sedimentary strata 
overlying the ig neous Guiana 1 Shield basement. o ligotrophic soil . and a highly au1och-
1honous. endemici;,,cd fl ora (Gansser. 1954: Maguire. I 970: Gibbs & Barron. 1993). Eleva­
tions range fro m 700 111 al riverside 10 1800 m a long the highest ridgelines. The result ing 
terrain is of high re lief and characterized by deeply c ut c reek and river valleys amidst highly 
eroded plateaus and pinnacled ridgelines. 

Annual rainfa ll for the remote area can only be inferred from records spanning the years 
1935 - 1947 at a Potaro River si te located approximately 100 km 10 the northeast. at the 
easte rn edge of the Pakaraima c carpmenl (Fanshawe, 1952). The annual mean for the 12 
year period was 3866 mm with a pro nounced peak in May and June, a lesser peak in 
December and January. w ith relative ly drier periods between. Since 1991. the timing of 
annual wet and drier periods al the lreng site have. in general. coincided with those indicated 
by the Po1aro data (He nke l. pers. obs.). Al the ln:ng si te. during the onset of the rainy season 
in May - June 1998, a 101al precipitation o f 585 mm was recorded for a 27 day period. and 
during May- June 1999 490 mm for a 30 day period. which were in accordance with the 
mean values of 500- 600 mm/month for May and June at the Po1aro site. For macrornycetcs. 
annual peak production of sporocarps appears 10 occur during the May- J une period (Henke l. 
unpubl.). Regional temperature records were unavai lable. but during the equivalent periods 
o f 1998 and 1999 temperatures were remarkably constant at the lreng site (dai ly max.: 25-
290C: min.: 19- 21 °C). In general. these da ta corre pond 10 a cl:mification of Submeso-

I) ·Guyana· : the country formerly called British Guiana: ·Guayana ·: the conceniing phy1ogcographical 
province: ·Guiana· : lhc geological region underlain by the Guiana Shield. 
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themuc Ombrophilous Climate as indicated by Berry et al. ( 1995). defined as annual precipi­
tation exceeding 2000 mm with minimal or no dry season (i.e. where monthly precipitation 
falls below I 00 mm). with average annual air temperatures ranging between I 8°C and 24 °C. 

Vegetation of the region corresponds to the Dry Evergreen Forest Fom1ation of the Paka­
raima Montane Region (Fan hawe. 1952). Fanshawe considered this fonnation to predom­
inate throughout the entire sandstone belt composing the Pakaraima Mountains. being sub­
divided into various associations and faciations with attendant dominant tree species 
according 10 degree of soil drainage. the series running from sclerophyllous savanna on 
the most poorly drained sites to we ll-drained. high canopy mixed forest. and 'clump wallaba · 
forest dominated by species of Dicymbe. Dicymbe. in particular D. corymbosa. fonn exten­
sive mono.specifically dominant stands of five ha and larger on the lower toe slopes of the 
mountains (Myers. 1936: Fanshawe. 1955: Richards. 1996). These Dicymbe stands have. 
by tropical standards. extremely low woody plant divers ity. with roughly 40 species > I 0 
cm dbh per ha. wi th 80- 95% of the basal area of the stand composed of D. corymbosa 
(Henkel. 2000). Mixed forc.~ts of the area. generally lacking in Dicymbe. have 70- 90 woody 
spec ies per ha. well represented by species of Esdm·eilera Man. ex DC. (Lecythidaceae). 
Ocotea Aubl. (Lauraccae). Inga Mill. (Mimosaceae). and £perm, Aubl. (Caesalpiniaccac) 
(Henkel. unpubl. ). Low-lying forests with poor drainage are generally dominated by Mic:ra,r ­
dra glabra (R.E. Schult.) R.E. Schult. (Euphorbiaceae) and Mora excelsa Benth. (Caesal­
piniaceac). 

Soils are poor due to the sandstone nature of the parent materials. Soil impoverishment 
is further evidenced by the universal presence of tannin-rich 'blackwater· streams throughout 
the region (Janzen. 1974). 

MATERIALS AND METHODS 

Fungi were collected from an area of approxi mately IO k m2 surrounding a series of 
previously eslablished ba~c camps (Henke l. 1999). Basidiomata were examined in the field 
for fresh characteristics. Colour characteristics were coded according 10 Kornerup & 
Wanscher ( 1981) and described ubjectively. Spore deposits. when obtained. were examined 
for fre h colour characte rist ics. Basidiomata were dried slowly over charcoal and sub­
sequently placed in containers wi1h silica gel to prevent spo ilage in the excessively humid 

conditions. 
All anatomical studies were perfonned on dried specimens. Microscopic examination 

of tissues were done in 5% and 10% H40 H or in 5% KOH. S1ains u ed were Congo red 
and the spores were observed in Melzer's reagent and measured in 10% NH40 H and 5% 
KOH. Bas found that in cases where amyloidity was dubious. soaking overnight in Melzer's 
reagent and observing in fresh reagent the next morning made amyloidity show more clearly. 
For spores at least 10 individuals per sample were measured and for basidia at least 6 indi­
viduals. Anatomical details were de1ennined wilh an Olympus CHA microscope containing 
bright field and phase contrast optics and line drawings were made with the help of a drawing 
tube. 

Because of rather primi1ive circumstances in the fie ld. the dried specimens were often 
not in optimal condition. It turned out that even in good looking specimens it some1imes 
was very difficult o r impo sible to get the tissues of 1he trama of the lamellae. the s1ipe. 
and the pileus to reinflate. 
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Hcrbarium designations: BRG - National Herbarium of Guyana. University of Guyana. 
Georgetown. Guyana: DUKE - Department of Botany. Duke University. Durham. North 
Carolina. USA: L - Nationaal Hcrbarium edcrland. U11iversi1ei1 Leiden Branch. Leiden 

Other abbreviation used were: ·Q' = length/breadth ratio: ·Spores 120/21' = 1wen1y 
spores from two specimens measured: ·R' = radius of pileus. 

TAXONOMIC PART 

Hitherto. not all sections of Amanita are represented in the set of collections from the 
Pakaraima Mountain. 1ha1 has hccn analysed. The species recognised arc treated in taxo­
nomic order. A s urvey of the subgenera and sections they belong to is given here: 

Amanira subgenus lepidel/a 
Section Plwlloideae: A. aura111iobru1111ea 
Section Validae: A. cyanopus, A. perphaea 
Section Amidei/a: not represented 
Section lepidella: 1101 represented 

Amanira subgenus Amanita 
Section Vaginawe: several specimens collected. but none yet analysed. 
Section Amc111i1<1: A. calochroa. A. /a,1i1•ofra1. A. xn-ocyh" 

Subgenus LEPIDELLA 

Section Phalloideae 

Amanita aurantiobrunnea C. Simmons. T. Henkel & Bas. spec. nm•. - Fig. I. 
Plate 2 

Pi lcus 30-70 mm laius. convex us vcl applana1us. poslea plano-concavus. interdum obtuse umbona1us. 
marginc laevb. aurantio-brunncus ve l aurantiacus. viscidus. margine fragmcmis volvac minulissimb. 
albidi~ vcl concoloribus saepe ins1ructus. Lamellae liberae. (sub)confcrlac. albac: lamellulae anenuarne. 
Stipes 64 - 88 x 7- 16111111, ha~i bulbo~u,, 22- 35 mm laiu~. annulalus. Volva 111embranacco-sacca1a. alba 
,cl pallidc brunnco-,almonca. Annulus apicalis. lloccoso-membranaceus. albus. facile diffractu, . 

Sporac 6 .8 9.4 x 5.5- 7.5 µm. subglobosae vcl laic cllipsoideac vcl cllipsoidcac. amyloideac. 8asidia 
4-sporigcra. Fragmcnla vol"ac ~upr:1 margincm pilei cellulis turgidis. (~ub)globosis vcl pyriformibus. 
25 - 95 x 15- 50 µm, lem1inalibu~ vcl cmenulacis hyphisquc albi~ vcl brunncis composica. Limbus vol\'ac 
extemus hyphis praecipue construc1us. Fibulae ab~cnlc>. 

Typus: T. Henkel 6431. Guyana. Pakaraima Mounwins, Upper lreng River. 22.V.1998 (BRG holo­
lypus. L isolypus). 

Fruit-body terrestrial. solitary. medium-siwd and fleshy. Pilcus 30- 70 mm in diam .. con­
vex 10 applanate. piano-concave with age. ometimes with low broad umbo. viscid when 
wet, tacky when dry. rich orang ish tan (close 10 K&W 588) to light orange at margin (K&W 
5A5). with white context and often with inconspicuous. tiny. whitish 10 concolorous vol val 
fragments on oute rmost margin. Lamellae free. thin. close to rather close. whi te. with entire 

I) The taxonomic posilion of A. la11ivoil-a is not quite clear. h is placed here in section A111,111ita bccau~c 
il has non-amyloid spores combined with a sulcate-striate pileus margin and a dislinctly hulhou, ba,e. 
but it ha a ~accmc volva. which is unique in section A1111111ita. 
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Fig. I . Ama11itt11111rt1111io/m11111e11. a- c. Ba,idiocarp,. x 0 .5: d. spores . " 1500: c. clements of marginal 
tissue of lamella. x 500: f. basidia and subhymcnium. x 1000: g. ti s,uc of 111inu1c fragment of ,•olva on 
margin of pileu~. x 500 (a. d - f: holo1ypc: b: TH 6655: c & g: TH 6898). 

edge. Lamellulae attenuate. Stipe 64 - 88 x 7- 16 mm, slightly attenuated upwards. white 
with white Ooccose squamule when young but glabrcscent with age; bulb 22-35 mm in 
di:un .. enclosed in a firm. adnate. white to pale brownish salmon. membranous. saccate to 
limbate volva attached to upper part of bulb with limb free and spreading or more or less 
appressed against stipe. Annulus apical. white, floccose-membranous. rarely skirt-like, often 
reduced to small white scale on apex of stipc, rarely forming white appendages at margin 
of pileus. Spore print not avai lable. 

Spores [65/5) (6.2- )6.8- 9.4 x (5.0- )5.5- 7.5(-7.9) ).UTI, Q = ( 1.0-) 1.1 - 1.35(- 1.45). aver. 
Q = ( 1.1- ) 1.15- 1.35. subglobose to broadly ellipsoid to ellipsoid. wi th thin to very slightly 
thickened walls. amyloid. with relatively broad and short , rounded hilar appendix. Bas idia 
27- 45 x 7- 11 J.UTI. clavate. 4-spored. with up to 5 µm long sterigmata. clampless. Sub-
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bymenium p eudoparenchyma1ic. compo ed of ubglobose to (larger) angular. up to 17 
µrn wide elements. Marginal tissue an uneven strip of mainly g lobose to broadly e ll ipsoid. 
thin-walled to slightly but distinctly thick-walled. colourless clements 11-28 x 13-25 µm . 
sometimes in short chains and occasionally with apical papilla. attached to frequently 
branching. 3-6.5 µm wide hyphac. Hymcnophora l trama bilateral. Pilcipcllis an ixocuti 
o f densely interwoven. 3.8- 5.2(- 6.6) µm wide. agglutinated. thin-walled. sl ightly inflated 
hyphae without clamps; suprapcllis colourless in H 40 H. subpcllis pa le yellow; superficial 
hyphae sometimes carrying ovoid. e llipsoid and elongate e lements of up to 98 x 25 J.Un. 
Tiny vol val remnants on margin of pileus consisting of colourless to brownish hyphae carry­
ing terminal. s ingle or more rare ly catenulate. g lobose to pyri form. thin- to s lightly thick­
walled elements measuring 27-97 x 17-49 J.Un. Volval limb: outer surface a dense tissue 
of mainly longitudinal to interwoven. clampless. 1.7- 5.5 µrn wide hyphae and a few scatter­
ed. isolated. subglobose to broadly ovoid and e llipsoid. inflated. thin-walled. colourless 
c lements 25-60 x 21-34 µrn ; the inner tissue composed of irregularly d isposed. branching 
2.2-6.2 J.Un wide hyphae and many s ubglobose. e llipsoid. ovoid. and elongate. inflated. 
terminal cells 28-60 x 25- 35 µrn : inner surface. panicularly at outermost limb. with globosc 
to pyriform inflated cells. 28- 76 x 25- 49 J.Ull. embedded in a tissue of 2.5-5.5 µrn wide 
hyphae. pale yellow in NH 4 OH. Tram a of stipe composed of longitudinal hyphac carrying 
acrophysalides up to 308 x 56 µrn . o clamp-connections observed. 

Habitat & distribution - Slope forest. dominated by Dicymbe corymbosa (Paluwayek). 
on grey sands. Thus far only known from weste rn Guyana. 

Collections examined. GVYAK,, : Pak:m1ima Mouniains. Upper lrcng River: I km west of Kuru1uik 
Falls. on adjacent ridge~. 6 April 1998. 7: 1/enkel er al. (Tl/ 6852: BRG): Forest adjacent 10 Sukahi 
River. 1- 2 km upstream from confluence with l reng River. 22 :,.1ay 1998. T. Henkel tr (I/. (TH 6-IJJ: 
holotype BRG. isotypc L): Sakaliu River. 1- 2 km upstream from connucncc of lrcng River. 25 May 
1998. T. Henkel (TH 6445: BRG): nonh 10 ,outh running ridge about I km west of conOuence of lreng 
and Sukabi Rivers. 27 May 1998. T. Henkel et al. (TH 6655: BRG. L): cast bank of Iring River. 1 km 
down,tream from Kuru1uik Falls. 6 June 1998. T. Henkel (TH 6898: BRG). 

Ama11i1a m1ra111iohrr11111ea clearly belongs 10 section Phalloideae because of the amyloid 
spores. the saccate to limbate volva attached to the upper part o f the bulb and the deeply 
coloured pile ipellis. Within this section very few species have colours that arc reminiscent 
of 1hosc in the present one. 

Amunita u11reumo11ile Tulloss & Franco-Molano (Tulloss cl al.. 1992) from Colombia 
has a bright yellow pilcus with a darker disc. a pale yellow Stipe and a bright yellow annulus. 

A111a11ita s11bj1111q11illea S. Imai from Japan. as illustrated by Imai in Gilben ( 194 1 a). 
seems close toA. a11ru111iobr111111ea. but ha~ a more ochraceous yellow pileus. a more coherent 
annulus, and more g lobosc spores (7.0-8.0 x 7.0-7.5 µm accord ing to Gilbert ( 1941 a) and 
(6.0- )6.5- 8.5 <- 9.0) x 6.0- 8.5(- 9.0) µrn . Q = 1.0- 1.2. according to Yang. 1997). 

It should be mentioned here that the original A. gaya11a (Mont. ) Sacc .. desc ribed by Mon­
tagne (1853) from Chile. also has a g labrous red to orange pilcus with a non-sulcatc margin 
(spec ifically mentioned). a white Stipe and annulus. and a white saccate volva and thus 
could represent a species o f section Plwlloideae too. although it seems to have no bulbou$ 
base. We pre fer to consider the Cltilian taxon a dubious one as long as no material has been 
collected again in Chile and the Melzer s reaction of the spores remains unknown. 

Montagne 's name ha~ been misapplied by Singer ( 1969) and Garrido & Brcsinsky ( 1985) 
to the species now known as A. a11ra111iovelata Schalkw. & G. M. Jansen (1982) which has 
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non-amyloid spores, a sulcate pileus margin. and orange-yellow volval wans o n the pileus 
and the base of the stipe. 

Amanita a11ra111iobrun11ea has a peculiar character. that. as far as we know. hai; not yet 
been de cribed in other species of section Phalloideae, viz . a thin. whi te 10 coloured. friable 
inner layer at least on the outer limb of the volva that is responsible for the frequent presence 
of rather inconspicuous. small. thin volval patches on the oute m1ost margin of the pile us. 

Because of slight irregularities on the surface of the spores seen in the light microscope. 
the spores have been scanned with a scanning e lectron microscope. When enlarged I 0.000 x 

they appeared. however. 10 be perfectly smooth. 

Section Validae 

Amanita cyanopus C. Simmons. Henkel & Bas. spec. 110v. - Fig. 2. Plate 4 

Pilcus 65 mm latu,. plano-concavus. marginc lacvis. ~ordidc pullide vel oh,cure grisco-cacrulcus. 
fragment is volvae applanatb. coacti,. concolori, dcroratus pracscrtim propc margine. minute fibrillosus. 
Lamcllac libcrac. confcrtac. sordidc crcmco-alu taccac. marginc pallidc cacrulcac. Stipes 95 x 12 mm. 
b~i bulbosus 18 mm latu~. lcvitcr radicans. pallidc cacrulcus. Mjuamulis Oocculo,b minuti, griscis obsi­
tus. bu Ibo fragmentis volvac vcrrucifonnibus vh•idc cacru lcis obtcctis. annulatus. Odor ingratus. 

Spor:ic 7.4-8.7 x 5.6- 7.4 µm. late cllipsoidcac vcl ell ip,oidco-clongatac. amyloidcac. Basidia 4-
~porigera. Fragmcnta volvac ccllulis turgidis. 9-33 >< 7-19.5 µm. tcrminalibu, vcl breve catcnulatis. 
olivacco-brunneis hyphisquc rarioris compo, ita Fibulae ah,cntcs . 

Holotypus: T. Henkel 7083. Guyana. Pakaraima Mt~. Upper lreng River. 30. V.1999 ( BRG). 

Fruit-body medium-sized. rather slender. ~olitary. Pileus 65 mm in diam .. piano-concave, 
with smooth margin. rather dull greyish to bluish turquoise (= greyish lavender blue to 
dark. slightly greyed blue. K&W 23D3 - 24D8). with concolorous. flat. felted vol val patche:, 
panicularly near margin, minutely. raLher innately ftbri llose. Lamellae free. crowded. thick­
ish. occasionally forking. dull dark greyish tan (according to field notes: in colour slide 
looking rather pale c ream-buff). with finely uneven. lig ht blue edge. Stipe 95 x 12 mm. 
equal throughout. but with large. slenderly napiform. :.omewhat rooting bulb, 55 x I 8 mm. 
annulate. light blui h under a coat ing of minute, grey. fl occose scales. but bulb covered 
with small bright blue. conical vol val wans and ridges on a paler blue to whitish background. 
Annulus present. apical (broken off clo e to apex of stipe in single specimen available). 
Smell unpleasant (according to collector distinctly of 'chlo rine'). Spore print not available. 

Spores (25/1 J 7.4-8.7(- 9.0) x (5.0-)5.6- 7.4 µm. Q = ( 1.15- ) 1.25- 1.45(- 1.6). aver. Q 
= 1.36. broadly e llipsoid to oblong. with rather small hilar appendix. thin-walled. smooth. 
colourles-. amyloid. Basidia 29-38 x 9.4 - 10.2 µin. 4-sporcd. clamplcss. Subhymenium 
pseudopare nchymatic. consisting of globose to e llipsoid. ovoid and broadly clavate cells, 
about 11- 18 x 11- 18 µin. Marginal t issue a rather broad. (in H 40H) colourless trip o f 
thin-walled globose to e llipsoid. ovoid and broadly clavate cells 14- 29(- 42) x 12.5 - 20.5 
µm, at least panly in chains. Hymenophoral trama: bilateral (very difficult to study in present 
specimen). Pi lei pell is (in scalp): suprapellis an ixocutis of 1.4- 4.2 µ.in, interwoven (at cent.re 
as well as near margin) hyphae wiLh unevenly disLributed. (in ! H4 0 H) olivaceous brown. 
intracellular pigment. distant by gelaLinification. over a subpellis o f (almost) colourless, 
more radial. 2- 7 µm wide hyphae. Volval remnants made up of g lobosc. ellipsoid. ovoid . 
clavate. and irregularly shaped inflated e lements 9-33 x 7- 19.5 µm, with (in NH 40 H) 
dark. slightly olivaccous brown, unevenly distributed inrraccllular pig ment. terminal or in 
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Fig. 2. Amoniu, <')'Ot1opus. a. Basidiocarp. " 0.5: b. spore.,. " 1500: c. ,lightly cru,hcd scalp of volval 
patch on pilcus. x 500: d. terminal clements from voh•al pntch on pileus. x 500: e. elements of marginal 
tissue of lnmclla. x 1000: f. ba~idia and , ubhyrncniurn. x 1000 (all from holotypc). 

terminal chains on relatively scarce 2.8- 7.6 µm wide. brown, branching hyphae. Volval 
remnants on base of st ipc not studied. Trama of stipc acrophysalidic. with 3. 7- 4.3 µm wide. 
brown, septate hyphae and abundant acrophysalides 83- 154 x 10- 23 µm . Clamp-con­
nections absent. 

Habitat & distribution - On root mat, but rooting into mineral soil. in forc.~t of pre­
domfoantly Dicymbe corymbosa (Paluwayek). Known only from the type locality in western 
Guyana. 

Collection examined. GUYA~A: Potaro-Siparuni. Pakaraima Mountains. Upper lreng River. west bank 
of Yuarka River. I km upStrearn from j uncture with Suruwabaru Creek. 30 May 1999. T. f/f11kel et al. 
(TH 7083: holotypus BRG).I 

Although only one dried specimen (fonunately with colour sl ide) was available. we do 
not hesitate 10 describe the taxon concerned as a new species in section Validae. because of 
its unique colours. viz. the greyish blue 10 dark blue pilcus with concolorous volval patches. 
the pale blue stipe with greyish noccose dots and the bright blue volval wans on the pale 
blue bulb. 

I ) Recently a second fruit-body has been collected ( T. Henkel s. 11.). but that has not yet been analysed. 
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The only species bearing a slight resemblance to A. cyanopus is A. odorata Bee Ii from 
the Congo ( 1931 ). also illustrated and described by Gilbert ( 1941 a) with a greyish green 
pileu~ with brown volval warts. However. that spec ies has been placed in section Lepidel/a 
by Bas ( 1969). because of its appendiculate pileus margin and elongate 10 ~ubcylindrical 
spores (Q = 1.9-3.0). Moreover it has a mell likc bitter almonds. 

Amanita pcrphaea C. Simmons. T. Henkel. & Bas. spec. 11Q1·. - Fig. 3. Plate 5 

Pih:u, usque ad 150 mm latus. initio convex us. postca plano-convcxus vcl dcpre,sus. obscure grisco­
brunncus. nitidus. ob~cure fibri llosus. vcrrucis conicis. ob~curc gri,co-brunncis om,uus. margine initio 
laevu,. postc:i sulc:110-stri:uu . Lamellae liberac. subconfcn ac. albae vel crcmcac. Stipes 60- 150 >< 10 -
20 mm. basi bulbosus. obscure grisco-brunneus. fibrillosus. dcorsum fragmcntis volvac gri~co-brunncis 
inconspicuis instructus. Annulus apical is (sub)mcmbranaccus. cvanc,ccns. pnll idus. 

Sporac 6. 1- 7.4 " 4.9-6.9 µm. (sub)globosac. amyloidcac. Oasidia 4-sporigcra. Fragmcma volvnc 
cclluli:, turgidb. 25 - 126 >< 20 44 µm. subglobosis. ellipsoidcis vcl clava1i s. brunncb. hyphi,c1uc copiosis 
composita. Fibulae abscntc~. 

Holo1ypu,: T. Henkel 6229. Guyana Pakaraima Mt~. Upper lrcng River. 15.11.1 997. (BRG). 

Fruit-bodies terrestrial. solitary. large and tlcshy. Pileus up to 150 mm in diam .. plano­
convex. with depressed centre, grey and shiny. darkening towards ccn1rc. with . ulcate-striate 
margin. 4-6 grooves per 10 mm, covered with dark grey conical volval wart~ over entire 
surface but more concentrated at central region. Lamellac free. slightly crowded and slightly 
thickened, ventricose. white 10 cream. with entire edge: lamcllulae truncate to subtruncate. 
Stipe 60- 150 x I 0-20 mm. central. rapering upwards. wi th bulbous base. fibrillose. grey 
and darkening with age: vol val remnants forming grey ridge-like fragments at ba eon upper 
part of bulb (not visible in dried specimen). Annulus (sub)membranous. in young specimen 
still auached to lamellae. in matured specimen apical. descending. skirt-like. pallid. easi ly 
torn. Spore print not available. 

Spores (present only in oldest specimens) [40/5) (5.6-)6. l - 7.4x 4.9-6.9 µm. Q = 1.0-
1.1 - l .3). aver. Q = 1.05-1.08. globose to subglobo e. rarely broadly e llipsoid. with slightly 
th ickened wall. amyloid. with prominent hilar appendix. Bas idia 27-34 x 5- 11 µm. clavate. 
4-spored. clampless. Subhymenium com po. ed of subglobose to ovoid e lements. 12- 13 x 

8-9 µm . Marginal tissue a rather broad strip of 1.7- 4.1 µm wide hyphae ± paralle l to lamella 
edge and many. mainly ubglobose 10 e llipsoid and pyriform elements, 15-29 x 14 - 22 
µm . Hymenophoral trama divergent wi th narrow central stratum of parallel hyphae and 
diverging zones with subglobose. ovoid and ellipsoid e lements s ingle and terminal or in 
short terminal chains. Pilcipellis (at ± 0.25R from centre) consisting of interwoven to sub­
radial. fairly dark. broad. up to 7.5 µm wide hyphac with intracellular and encrusting pig­
ments and. cattered long inflated elements of up to 24 µm wide (also with intracellular and 
encrusting pigments): incnistations very distinct: refractive hyphae also present. on top of 
a rather thick almost colourless gelatinised layer. Volval remnants on pileus (in wart taken 
from centre) consisting of very abundantly branched. 4 - 7 µm wide. irregularly d ispo ed. 
colourless 10 pale brown hyphae carrying subglobose, ellipsoid and elongate e lements. 25-
126 x 20- 44 µm. usually in erect position. except just above pileipcllis and there often in 
periclinal posi tion. with brown vacuolar and encrusting pigments. particularly dark just 
above pile ipell is, but paler towards apex (strongly pigmented layer with periclinal inflated 
elements with hand lens visible as dark line between base of wart and gelatinised pilei­
pellis). Vol val remnants on stipe consisting of mass of irregular hyphae with very few longi-
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Fig. 3. Amaniu, perploaea. a . Basidocarps. x 0 .5: b. spores, x 1500; c. scalp of pilcipellis from abo\'C. 
x 500: d . elemen1s of volval remnams on pilcus. x 500: e. marginal lissuc of lamella. x 1000 (all from 
holo1ype). 
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tudinal inflated cells of up to 43 x 14 µm . Tra ma o f stipe acrophysatidic wi th e longate cells. 
I 15-355 x 24- 4 I µm . o clamp-connections observed . 

Habitat & distribution - Riverine and adjacent slope forest dominated by Dicymbe 
corymbosa (Patuwayek) w ith sca11ered hardwoods including Caryocar sp. in wet bo 11om ­
lands. on sandy soils with th ick root mat and organic accumulatio ns So far known only 
from western Guyana. 

Cnllu1io11s exami111.'<I. GUYAl'-A: Potaro•Siparuni. Pak:iraima ~1ounlains. Upper lrcng River: S lopes 
adjacent 10 easl hank of Sukabi River near mouth of Kukuinang Creek. 1.5 km along ~outh bank of 
Kukuinang Creek. 16 Feb. 1997. T. lle11kel et al. (TH 6255: BRG. L): 0.2- 1 km downs1rcam from Ku· 
rutuik Falls. slope.< adjacent to west side of river. 15 Feb. 1997. T. Henkel e1 al. ( Tll 6229: BRG holotypc. 
L isotypc). 

Al fi rst it was thought that the collections described above represented J\manita plwea 
Ba nom . prov. ( I 978) from Brazi lian A mazonia . described provisionally because the 
material avai lable docs not have spores. But the pileipelt is of A. p/,aea and A. perpha,•a 
differs considerably. In A. plw ea the superficial rather dark hyphac o nly have intracellular 
pigment. whereas in A. perphaea there is an add it ional encrusting brown pigment. Moreover 
there are elongate up to 24 µm wide inflated e le ments. probably all te nninat. in the pile ipell is 
of A. perphaea. which are lacking in A. plwea. 

Macroscopically the two taxa differ as we ll. In A. perphaea the vol val wan and patches 
on the pileu~ arc a. dark as the pilc ipellis and have a pall id apex or centre. whereas in 
A. phaea they arc uniformly pallid. The aspect o f the pileipettis d iffers also. viz. in A. per­
phaea dark and fi brillosc with fi bers strongly appressed to a paler background and in 
A. phaea more uniformly greyish brown. 

In section Validae. where A. perplw ea clearly belongs. several dark grey-brown species 
wi th small spores have been described from different pans of the world. 

A111a11ira f ritillaria f. 111ulaye11sis Com er & Bas ( I 962) resembles A. perphaea rather 
strongly, but has more and smaller volval wans on the pileus. a grey annulus at about the 
half-way point of the Stipe and no e longated inflated c le ments and apparently no encrusting 
pigment in the pileipellis. According to Comer & Bas ( 1962) Ama11i1a f ritillaria (Berk.) 
Sacc. f. fri tillaria has more ellipsoid spo res (aver. Q = I .3-1.35). 

Another dark species from south-eastern Asia isAma11ita pi lose/la Corner & Bas ( 1962). 
which has several charac ters in common with A. perphaea. but has considerably smaller 
fru it-bodies. more powdery to s ubvillose vol val re mnants on the pilcu a nd a grey annulus 
wi th blackish edge. It should be mentioned here that A. pilosella has the same type o f e lo n­
gate inflated elements in the pileipell is as does A. perphaea. 

Amanita tristis Comer & Ba~ ( 1962) from Singapore has smaller and more e llipsoid 
spores (4.9-6. I (-7.0) x 4.3 - 4.6 µm, aver. Q = I .3- 1.35) and the votval wan s o n the pi leus 
and the ba e of the stipe are entirely pale greyish to whitish. 

A111a11itaf11scobn11111ea A . E. Wood ( I 997) from Australia has maile r fruit -bodie . a grey 
piteus with dark pyramidal warts and a Stipe entirely decorated wi th bro wn po wde ry 

granules. 
A111a11ira ecl1i1111lata Beeti ( I 927. I 935) from the Congo was placed by Gilbert ( 1940) in 

section Lepidella (then called Aspic/el/a). However. Bas ( I 969) demonstrated that it belongs 
10 section Validae and suggested a positio n near A. pilosella. It has a dark brown pilcus with 
very dark conical wans and a dark brown stipe w ith a dark grey-bro wn annulus. Its type 
has small globose to subglobose spores (5.5-6.5 x 4.5-5.5 µm: pers. obs. C. Bas.). 
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Ama11iw morrisii Peck ( 1910) from orth America also h.is .i very dark pileus. at least 
when young. However. it has no conical vol val wan!\ but pallid vol val patches on the initially 
dark grey-brown to blackish brown pilcus and. according to Tulloss ( 199 1 ). larger, more 
e llipsoid pores (7- 9.5 x 5.5- 7 µm. Q = 1.28-1.42). 

Ama11ita spissace" S. Imai ( 1933) from Japan also has crust-like vol val patches. in this 
case very dark grey-brown on a paler background and has brown powdery . cale:-. on the 
stipe. This species has globose to subglobose spore:,. Yang ( 1997) suggested that A. spissacea 
is a synonym for A. f ritillaria. 

Since so far pigment:, in the pileipcllis o f A1111111it11 have always been recorded a:, a vacu­
o lar. it is remarkable that the very dark superficial hyphae on the pileus o f A. perpluuta 
have an additional encrusting pigment. This could mean that these hyphae represent a 
fibri llose. strongly fragmented inner layer o f the volva. Encrusting pigments in the volval 
tissue of A111a11ita have been recorded before. 

A111a11ira perphaea is commonly eaten by Patamona Indians and is called ·Pulutukwc·. 

Subgenus AMA NITA 

Section Amanita 

Amanita calochroa C. Simmons. T. Henkel & Bas. spec. 11m·. - Fig. 4. Plate 6 

Pilcus 18 - 30 mm Imus. primo hcmi,phacricus vcl convcxu~ marginc laevi,. po~tca applanatus marginc 
v:ilde ~ulcatus. ccntro applanatus vel depressus. frngmcntis volvac pulvcruccis rubris vcl au rantio-rubri, 
dense obsitus. Lamcllac libcrac. subdistantcs. albae vel crcmeac: lamcllulac truncatac. Stipes 40-60 x 

2.5- 5 mm. basi hulbosus. crcmcus: pars ,upera bulbi aurantio-pulvcracca. cx;1nnul:1tus. 
Sporac 6.3-7.S x 5.5-7.S µm. globosae vel 13tc cllipsioidcac. inamylo idcac. Fragmcnta volvac ccllulis 

turgidi,. 19 43 >< 13- 2 1 ~un. subglobosis. ovoadei<. c ll ipsoidcis ,·cl clongatis compo,irn. Fibulae ab,cntcs. 
Typu,: Guyana. Pakaraima Mt,. lrcng River. 22.V. 1998. 7: H,,,,kel et al. (TH 6-126: BRG holotypu,. 

I. i otypu ~). 

Fruit-bodies terrestrial. gregarious. small. and fragi le. Pileus 18-30 mm in diam .. at first 
hemispherical to convex wi th smooth margin and nattened centre. later applanate with 
strong ly Mtlcate-striate (about 0 .3 10 0.5R). somewhat c rcnulate margin and depressed centre. 
densely covered with a bright red to o range-red (K&W IOA8 10 8A8). pulverulent 10 

minutely ubtomentose volval layer with age at margin breaking up intoor..inge-red granules 
on a yellowish 10 c ream background (in dried state pale yellow and covered with melon­
yellow (5A6) powdery substance). Lamellae free. subdis1an1. thickish. narrow. with even 
to eroded edges. white to pale cream: lamellulae truncate. Stipe 40- 60 x 2.5-5 mm. slightly 
tapering upwards. with 3- 7.5 mm wide. sometimes lightly rooting. bulbous base. whi te 
10 pale yellow. and lightly covered with orange powdery substance forming a denser pul­
vcrulent orange ,:one on upper pan of bulb. Annulus absenl. Spore print not available. 

Spores 125/2] 6.3- 7.8 (- 8.4) x 5.5- 7.8 µm. Q = 1.0- 1.2 (- 1.4). aver. Q = 1.06- 1.1 9. 
g lobose 10 broadly e llipsoid. rarely ellipsoid. with smooth. thin walls. usually wi th one oil 
droplet. with rather narrow. but relatively prominent. hilar appendix. colourless. non-amy­
lo id . Basidia 24 -38 x 8 - 11.5 ~un. c lavate. s horter and broader near edge. 19- 2 1 x 12.5-
13.5 µm. 4-spored. clampless. Subhymenium pseudoparenchymatic (reinnating very badly): 
elements s hort and broad. Marginal tissue present as small ± conical teeth. pale ye llowish 
in NH 4 0 H or just a strip of r.uher amorphous tissue: teeth consisting of ubglobose. broadly 
e ll ip oid and pyrifonn c lements. 9 - 26(- 36) x 8.5-18 µm. at least panly a11ached tenninally 
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Fig. 4. Ama11i1a calochroa. a. Basidiocarps. x I: b. spores. x 1500: c . velar remnants on gclatiniLcd pi lei· 
pclli,. x 500: d. ba,idia and subhymcnium. x I 000: c. marginal tissue of lamella. x 500 (all from holotypc). 

10 hyphae. Hymenophoral trama bilateral . with a thick subhymenium and rather wide to 
narrow central stratum. Pileipellis consisting of a strong ly gclatiniscd (in 5% KOH) layer 
about 70 µm wide. consisting of ± radial. 2- 4.5 µm wide hyphae, in upper part disintegrated. 
Vol val remnants on pileus consisting of a mass of broadly ellipsoid to ovoid. rarely sub­
globose or elongate inflated elements. ( 14 -) 19- 43 x ( 14- ) 13- 21 (- 30) µm. with thin walls. 
pale yellow in N H40H. probably at least partly in short chains. but connection of e lements 
not clearly seen (nearly all e lements remaining slightly 10 strong ly collapsed); inflated ele­
ments much more abundant than hyphae. Vol val remnants on Stipe similar to those on pilcus. 
but with an even higher ratio of inflated e lements 10 hyphae. Context o f stipe made up of 
firm. pale. brownish o range tinged 'cortex· and a wide, flu ffy. whitish pith. with few. re la­
tively small. up 10 175 x 27 µm large acrophysalides: at centre consisting of loose tissue of 
3- 6 ~un wide interwoven to longitudinal hyphae. o clamp-connections observed. 
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Habitat & distribution - Terre trial. gregarious in litter mats accumulated in crooks of 
the trunks of Dicymbe corymbosa (Paluyawek) in riverine and adjacent slope forest domi­
nated by D. corymbosa. and D. alrsonii (Edubayek) wi th Micrandra glabra (R. E. Schult.) 
R. E. Schult. (Euphorbiaceae: Sun1wayek). Moro11obea Aubl. spec. (Gu11ifcrae: Morom­
bayek). and other mixed hardwoods on sand soils with thick organic mailer accumulations 
on grey sands and exposed sandstone boulders and cliff faces. So far known only from the 
Pakaraima Mountains in weste rn Guyana. 

Cnllectio11s e.rami11ed. G UYANA: Po1aro-Siparuni, Pakaraima Moumains. Upper lrcng River: 0.75-
1.5 km down, 1ream from Kuru1uik Falls. fores1 near ridge trni l and slopes adjacent river, 14 Feb. 1997. 
T. /Je11kel e1 al. (field no1cs only: BRG): Forest adj accn1 Sukabi River. 1- 2 km upstream from conn ucncc 
witb lrcng Raver. 22 May 1998. T. /Je11kel & 1- Williams (TH 6./26. holo1ype BRG. iso1ype L): Ml 
Kukuinang. fri nging forest around ~ou1hem edge of savannah. abou1 3 km ,ou1h-wes1 from peaks of 
mounlain. 25 May 1998. T. He11kel et al. (TH 6589: BRG. L). 

Amanira calochma is a beautiful species wi th g regariously growing small fruit-bodies 
of which the pileus is covered by bright red to o range-red powdery vo lval remnants. As in 
addition it has non-amylo id spo res. a sulcate-striate pileus margin and a :-tipc with a bul­
bous base, it finds its place in section A111a11i10. Within this section several sma ll to medium­
sized spec ies with a red or orange pileus and a friable volva arc known. but those di ffer 
from A. c:alod11v a in the foll owing ways: 

Amanira a11ra111io1·elata Schalkw. & G. M. Jansen ( 1982) described from Chile. Originally 
the collec1or thought the pre ent taxon to re present A. mira111iovelata. but that species has 
considerably larger spo res (8- 11 .5 x 6.5- 8 µm ). abundant clamp-connections. and larger 
fruit-bodies wi1h at lcas1 some conical vol val warts. 

Amanita parcivolw110 (Peck. 1900) E.J . Gilbert ( 194 1 a) from North America has a g la­
brous. viscid . yellow-orange 10 red pileipell is with dirty yellow to c ream warts to patches. 
Moreove r its spores are much larger and e llipsoid to nearly cylindrical. 

Ama11ita rubrow,ll'ata S. Imai ( 1939) described from Japan and occurring widely in East­
e rn Asia. d iffers by the pre cnce of an annulus. a vol val layer on lhc pileus that tends to 
break up in10 patches and warts. and has larger. more (sub)globose spores. 

Amanita an11e11iaca A. E. Wood ( 1997) from Aus1ralia (Sydney) is a species with a bright 
orange pileu. with membranou . dull cream vol val patches near the centre and has an annu­
lus. In addi tion its spores are larger ((7.4- )8. 1- 10.2 x 6.9- 9.6 µm). 

Amanita s11bfrosria110 Z . Yang ( 1997) described from south-west China and T ibet. has a 
red to o range pileus. with yellowish 10 orange. powdery 10 floccose vo l val remnants. But it 
differs by having an annulus. large r spores and clamps. 

Amanitn bi11ge11sis Bee Ii ( 193 1) described from the Congo region has an orange-yellow 
powdery volva and lacks an annulus: its spores arc much smaller (5-6 x 3-4.5 µm ). 

Amw,ita chrysoleuca Pegler ( 1983). discovered on Martinique and also occurring on 
the Virg in Is lands (Miller el al.. 2000). and in Panama and Florida (Tulloss. pers. comm.). 
resembles the present species in several aspects . such as small size. strongly friable volva. 
lacking annulus and bright colours . but has a more orange-yellow to yellow pileus and some­
what larger (7- 9.5 x 4.5- 6 µm). considerably more e ll ipsoid to oblong pore (aver. Q = 
1.56). acco rding 10 Miller ct al. (2000) even still larger (7- 10(- 10.5) x 5- 7 µm. aver. Q = 
1.31 ). 
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Amanita lanivolva Bas - Fig. 5. Plate 3 

Amc111itt1 la11ivnlw1 Ba~. Pe~oonia IO ( 1978) 12. 

Fruit-body solitary, medium-sized, slender, terrestrial. Pilcus 30-70 mm in diam .. first 
piano-convex. later with wide central depression. with sulcate-striate margin. (original colour 
not recorded. but in colour-slide from pale brown at margin. K& W about 6C4. to dark brown 
at centre. about 7E6). glabrous or with a small cluster o f grey. conical vol val fragments or 
o f small grey vol val patches at cent re. Lamellae free. crowded. narrow. cream: lamcllulae 
truncate. Stipe 65-88 x 6-8 mm. tapering upwards. exannulate. white. glabrous. at base 
slightly. but distinctly bulbous with membranous. rather narrowly saccate. grey-brown 
tomentose to tomentose-squamulose volva enclosing lower 1/4 to I /3 of stipc like a sock. 
Spore print not available. 

Spores (40/3) 7.4- 9.8 x 5.0- 6 .6(-7.2) J..U11. Q = 1.3- 1.65. aver. Q = 1.4 - 1.55. broadly 
ellipsoid 10 ellipsoid with very slightly thickened wall. non-amyloid. usually with oil droplet. 
with rather broad hilar appendix. Basidia 24-33 x 8-11 J..Ull. 4-spored. with inconspicuous 
clamp-connection. Subhymenium made up of subglobose to broadly ellipsoid. 8-25 µm 
wide elements. Marginal tissue consisting of a broad. sterile. ± amorphous strip of ti sue. 
with outer cells difficult to reinOate. but between amorphou layer and edge of hymenium 
with quite a few (sub)globose to broadly e llipsoid and broadly clavate clements of up to 20 
~un wide and with slightly thickened wall. Hymenophoral trama bilateral. Pileipcllis con­
:.isting of a gelatinised s uprapellis o f colourless. thin-walled. 2- 3 J..Ull wide. interwoven 
hyphae. over a subpellis of 4 - 8 µm wide. interwoven brown hyphae. Vol val remnants on 
pileus consi ting of very loosely interwoven brown hyphae carrying (sub)globose. ovoid 
and broadly ellipsoid brown elements 56- 78 x 19- 29 J..Ull. with slightly thickened walls. 
Trama of Stipe acrophysalidic with up to 175 x 40 J..Ull large terminal elements. C lamp­
connections abundant. 

Habitat & distribution - Riverine swamp forest on nat ground dominated by Dicymbe 
(1/tsonii (Edubayek) and D. corymbosa (Paluwayek) wi th scattered as ociated hardwoods. 
Known from Brazilian Amazonia and weste rn Guyana. 

Collections examined. GUYANA: Pakar:iima Mountains . Upper lrcng water.,hcd: Upper lrcng River. 
forc,1 adjacent Sukabi River. 1- 2 km up trc:am from confluence wi1h lrc:ng River. 22 May 1998. T. /le11kel 
& L \Vi/Iiams (TH 6432: BRG. L): Upper lrcng Ri ver. forcs1cd slopes adjacent la.st hank of river. 27 May 
1998. T. Hmkel (TH 6640: BRG. L); Mt. Kubinoang. fringing forest around sou1hcm edge of savannah. 
about 3 km sou1h-wcs1 from peak of mountain. 25 May 1998. T. Henkel et al. (TH 6593: BRG. L). 

This is the second time that A. lanivolva is recorded and the first time from outside 
Brazilian Amazonia. The present description agrees rather well with the orig inal one. except 
that in some specimens from Guyana a few small. conical vol val warts are present at the 
centre of the pileus. 

There is no longer any doubt about the presence of a mall. but distinct basal bulb in this 
species. Becau e of thi bulb A. la11ivolva does clearly not belong to section Vagirwtae. but 
to section Amanita. where. however. it tands well a part from all the other species on account 
of its saccate volva. 
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Fig. 5. A111a11i1a la11il'ofra. a. Ba.~idiocarp~. x 0 .5: b. spore,. x 1500: c. young basidia and s ubhymcnium. 
x I 000: d. clements of marginal 1is~ue of lamella. x I 000: e. s lightly crushed longitudinal section of vol­
v:11 war1 on centre of pilcus. x 500 (a & c: TH 6432; b- d: TH 6640). 

Amanita xerocybe Bas - Fig. 6 . Plate 7 

Ama11i1a xerocybe Bas. Persoonia IO ( 1978) 7. 

Fruit-body medium-sized. s lender. fragile. solirary to g regarious. Pileus 20- 46 mm, 
young hemispherical to paraboloid. later piano-convex with broadly rounded umbo or with 
slightly depressed centre. with broad widely sulcatc- triatc margin (0.25- 0.65R). c ream 
( K&W 4A2 - 4A3) with dark red-brown 10 fairl y dark orange-reddish brown (in colour­
slides 7E8 to 7D8. later be tween 70 7 and 7C8) powdery-granular substance over ent ire 
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Fig. 6. Ama11i1oxerocybe. a. Bnsidiocarps. x 0.5: b. marginal tissue oflamella. x 1000: c. spores. x 1500: 
d. velar remnants on pilcus. 0.25 R from centre. x 500; c. basidia and subhymcnium. x 1000 (a: recon­
structed: b & c: TH 6261: d & e: TH 6434). 

urface but more concentrated at central region. Lamella free. distant. narrow. but becoming 
ventricose. white to c ream. wi th minute ly subfloccose-subgranular, concolorous edge; 
lamellulae not found. Stipe up to 82 x 6 mm, slightly tapering upwards. with up to 9 mm 
wide. c lavate. bulbous base. pallid with minute brown granules a ll over. at ba e with scat­
tered. brown. smal l. irregular. wart-like volval fragments. Annulus submembranous. skirt -
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like. but very fragile (lacking in all dried specimen studied. but clearly visible on colour­
slide). white and sulcate-striate above and orange-brown wi th darker brown granules be low. 
No spore print available. 

Spores (49/3( 6.0-9.0 x 6.0-8.6(-9.4) µm. Q = 1.0-1.1 . aver. Q = 1.03- 1.04. globose 
to subglobo:..c. with normal hilar appendix, wi th smooth. slightly thickened wall. non-amy­
loid. Basidia 37-5 1 (- 62) x (8.0-)9.0- 12.0(- 14.0) ~un. 4-sporcd. clampless. Subhymenium 
consisting of irregularly subglobose and subellipsoid elements. 15-19 x 10-1 4 µm. Marginal 
tissue a rather broad s trip of amorphous. partly gclatiniscd tissue wi th irregularly disposed. 
globosc 10 broadly e llipsoid. terminal clements. 20- 42(- 5 1) x 13.5- 25(- 32) µm. on 2.5-
4 µm wide hyphae. Trama of gi lls bilateral. Pileipell is consisting of a non-gclatiniscd layer 
of 2.5-6 µm wide. colourless. thin-walled hyphac between adna1c volval ii sue and trama 
of pilcus. Vol val remnants on pileus (near cent re) pale yellowish brownish in NH40 H. in 
calp seen from above: an irregular arrange men I of globo e. e llipsoid and ovoid. thin-walled. 

terminal clements. 22- 49(- 70) x ( I 2.5 - ) 18- 41 (-58) µm: in radial section: made up of 
single. erect. terminal. inflated e lements on 3- 5.2 µm wide. septate hyphae. Vol val remnants 
on Stipe similar 10 those on pileus. but hyphae more abundant. Trama of stem acrophysalidic: 
inflated e lements up to 325 x 24 µm. Clamp-connections absent. 

Habitat & distribution - Riverine swamp forest and adjacent slope forest dominated 
by Dicymbe corymbosa (Paluwayek) and other mixed hardwoods, on sand soils with thick 
organic accumulations and on exposed sandstone and cliff boulders. Known now from Bra­
z ilian Amazonia. and from western Guyana 

Collec1io11s e.mmined. GUYANA: Potaro-Siparuni. Pakamima Mountains: Upper lreng watershed. Suru­
waburu Creek. I 2 km upstream from juncture wi th Jurka River. immediate riverine environ:... 2 March 
1997 (TH 6217: BRG): Upper lreng River. forest adjacent Sukabi River. 1- 2 km upstream from con­
fluence with lrcng Ri,•er. 22 May 1998 (TH 6434: BRG): Upper lreng River. Mt. Kukuinang. fringing 
forc,1 on wc,tcm side of savannah,± 3 km WSW from mountain peak. 25 May 1998 (TH 6614: BRG. 
L): Upper lreng River. 0.2- 1 km downstream from Kurutuik Falls. slope< adjacent west side of river. 15 
Feb. 1997 (TH 6261: BRG. L). 

Amanita xerocybe Ba . described in I 978 from Brazi lian Amazonia. is recorded for the 
second time and for the first time from outside Brazil. 

The specimens from Guyana usually have a somewhat mailer pileus and a relative ly 
longer marginal striation. whereas the granular-subfloccose volval remnants have a some­
what more reddish brown colour. However. all the other characters being in agreement with 
the protologuc of A . .i:emcybe. we do not he itatc to consider the material from Guyana 
conspccific with that from Brazilian Amazonia. 

Amanita xerocybe is a very characteristic species lhat belongs to section Amanita because 
of its non-amyloid spores. friable volv:i. and bulbous base of the stipe . 
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CHEMOTAXONOM ICAL ANO MORPHOLOGICAL OBSERVATIONS 
IN Ti ffi GENUS OMPHALOTUS (OMPHALOTACEAE) 

MARTIN KIRCHMAlR' . REINHOLD PQOC:R' . CIIRISTIAN G. HUBER2 & 
ORSON K. MILLER JR.3 

Compar:11ivc 1hin-laycr chromatography- for the fir:,i time applied 10 Omplw/0111> olil'll.r· 
ce11.r var. nlim.vcens. 0. olil'a~ce11., var. i11dil(o. 0. 11idifon11is. and 10 O. 111exica1111s 
revealed strikingly similar pigme111 panems for all 0111phaln111s ~pccic, except O. mexica­
""'· Atrome111in. thelephoric acid and pulvinic acid dcrivates were found in dried material 
and/or culture extracts of all species. llludin Sand illudin M were detected in 0. 111e.ti­
ca1111s by high-performance liquid chromatography-atmosphenc pressure chemical ioni­
sation mas, spcc1rornc1ry. Oata on morphological features of nll described Omplw/0111, 
and Lampteromyces ~pccies are li sted. illu,1ratcd. and ~ummariLed 1n n key. cw com­
binntions in the genus Ompha/0111s are proposed for I.L1111p1emm1·ces 1a1wnic11s and 
/_ lllll/l/(ellSi.\ . 

In cla:.:.ical fungal 1.1xonomy morphological-anatomical characters arc often used exclusive­
ly 10 classify specimens. Unfortunately. many fung i show only few 'good· morphological 
characters. Therefore. if possible. additional methods should be applied to elucidate their 
taxonomic relationships. Besides eco-physiological (e.g. host specificity) or molecular (e.g. 
DNA sequences) characters the investigation of pigment patterns still helps 10 clarify discrete 
taxonomic limits. Following Singer ( 1986) the order Bolctalc~ ii. mainly characterized by 
the occurrence of .. pigments of the variegatic acid type or dcrivatcs (or otherwise related 
10 pigments commonly found in boletcs) ... The detection of certain Boletale pigments in 
members of the genera Omplw/0111s Fayod and Lampremmyces Sing. was one of the main 
motives of Brcsinsky & Bes t ( 1979b) to include them into the Paxillaceac. Further investi ­
gation. (Kammerer ct al.. 1985) focused on physiological characters of some species of 
the afore mentioned genera revealed relevant dilTercncc 10 other members of the Paxil­
laccae: based on both the occurrence of sesquiterpenes of the illudane type and the fonnation 
of :.o called 'white soft-rot'. features not found in other members of the Paxillaceae, the 
new fami ly Omphalotaccae Bresinsky was established. Until recently most chemotaxonom­
ical studies in the genus Ompha/0111s were focused on two species only: 0. olearius and 
0. i1111Cle11s. Therefore. the objective of the present study was 10 gather additional chemo­
taxonomical and morphological data aiming at an improvement of the taxonomic strucrurc 
of the genus which is still unclear and incomplete. 

I ) Institute of M1crohiology ( F). nivcrsity o f lnn~bruck. Tcchn1kcr~trassc 25. A -6020 Innsbruck. 
Austria. 

2) lnMitutc of Analytical Chcmi,try and Radiochemistry, University of Innsbruck. lnnrain 52a. A-6020 
lnn~bruck. Austria. 

3) Virginia Polytechmc ln~titutc and State Unhcrsi ty. Blacksborg. VA 24061. USA. 



584 PERSOONIA - Vol. 17. Pan 4. 2001 

METHODS 

Microscopic descrip1ions were made from cctions or pieces of 1issuc taken from dried 
basidioma1a. moun1cd in 2.5% KOH (pigmen1 1opology was studied in aqua desl. because 
mosl of the pigmcn1s are soluble in KOH). A ikon Labophot mjcroscope wiLh an automa1ic 
photographic sys1em (Sony Muhiscan Video Prin1er UP-930) was used for ligh1 microscopy 
(LM). Drawings of ana1omical fcaw res arc based on video prinls. Video prints of spores 
taken from a spore prin1 o r from the stipe were used for measurements also (sample size 
for each collcc1ion > 30). Measureme n1s arc given in 1hc form (minimum) mean ± slandard 
devia1ion (maximum). Colour nolations arc mainly based on original descrip1ions. 

For 1hin layer chromalOgraphy (TLC) 1hc differe111 s1rains were cuhivated on MEA plates 
(malt cx1rac1 agar. Merck 5398) for 20 days a1 20°C and 1wo hours ligh1 per day. The cultures 
(each with 20 ml medium) were liquefied al aboul 90°C and extrac1ed with hot e1hanol 
acidified wi1h a few d rops of I HC I. This raw extrac1 was shaken ou1 three limes in a sep­
arating funne l with an equal amount of pure elhyl acc1a1c. The ethyl acetate phase wa~ dried 
with anhydrous sodium sulfate. filtrated and evaporated 10 d ryness at 50°C. The residue 
was resolved in 1.5 ml ethyl acetate. Twenty µI of these cxtrac1s were spotted on silica gel 
TLC-plates (Merck 1.05721) with toluene : ethyl fom1ate : formic acid (IO : 5 : 3) as a sol­
vent according 10 Bresinsky ( 1974). If band were too weak for characterization. the amou111 
of spotted cxtrac1s was increased 10 30 or 40 µI. For separating thclephoric acid. methyl 
ethyl ketone : H20: formic acid (250: 25 : I) was used as solven1. Pigment patterns were 
examined in dayl ight and under UV (366 nm). For de1em1ining pulvinic acid derivate a 
K3[Fe(CN)6]/NaHC03 solution was used as spray reagent: varicgatic acid and xerocomic 
acid change the ir colour from yellow 10 blue. Incubating the chromatogram in ammonium 
vapour for half an hour change the colour of the e two pigments 10 red. A1rorne111inic acid 
shows no colour change with K3[Fe(C )6]/NaHC03 but turns violet with ammonium 
(Bresinsky. 1974). Thelephoric acid was identified following Brcsinsky & Rcnnschmied 
( 1971 ). For reference the following compounds were used: xcrocomic acid and variegatic 
acid isolated from 80/e1i1111s cavipes. thclcphoric acid from Tlte/eplwra 1erres1ris. atromentin 
from Pcixillus atrol0111e111os11s. and atromcntinic acid provided hy Or. H. Best (Regensburg. 
Germany). Isolation procedures were carried out following K<>gl & Postowsky ( 1924). 
Bresinsky & Orendi ( 1970). and Bresinsky & Rcnnschrnicd ( 197 1 ). 

For detection and identification of illudin S and illudin M by high-performance liquid 
chromatography - atmospheric pressure chemical ionisation - mass spectrometry (HPLC­
APCI-MS) liquid culture:. of 0. mexicam,s were used according 10 Kirchmair ct al. ( 1999). 
llludin Sand illudin M standa.rds were kind ly provided by TrcvorC. McMorris. San Diego. 
USA. The HPLC sy tern consisted of a low-pressure gradient micro pump (model Rheo 
2000. Flux In. truments. Karlskoga. Sweden) contro lled by a personal computer. a vacuum 
degasser (Knauer. Berlin. Germany). and an injector (model Cheminen C3-2006. Valeo 
lnsLruments Co. I C.. Houston. TX. USA) with a 5 µI sample loop. LC separations were 
performed with a gradient o f I 0 - 42% acetonitrile in 0. l % aqueous acetic acid in 20 min at 
a now-rate of 250 µI/min. The Nucleosil ODS (3 µm. 100 A) column packing material 
was obtained from Macherey & 1 agel (Diiren. Germany) and packed into a 150 x 2 mm 
i. d . stainless steel column (Grom. Hcrrcnbcrg. Germany) with the help of an air-driven 
high-pressure packing pump (Knauer. Berlin. Germany). 

APCI-MS3 was performed on a Finnigan LCQ quadrupole ion trap mass spectrometer 
(Finnigan MAT. San Jose. CA. USA) equipped with the atmospheric prcs:,urc chemical 
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ionisation ion source. For LC-MS analysis with heat assisted pneumatic nebulisation. a 
corona current of 5 µA at 5 kV and a sheath gas flow of 60 arbitrary units were employed. 
The temperatures of the heated nebuliser and the heated pileusillary were set at 450 and 
200°C. respectively. Highly selective MS3 mass spectra for illudin S and illudin M were 
obtained using the transitions 247. l-+2 17. I-+ full scan from 60-250 u and 23 1. 1 
2 13.2 full scan from 60- 250 u. respectively. wi th a relative collision energy of 15%. Total 
ion chromatograms and mass spectra were recorded on a personal computer with the avi­
gator software version 1.2 (Finnigan). 

Mmeriol s111died 
C11/111res. For a list of examined cultures sec Table I. 
Omplro/0111s il/11dt11s (Schwein.) Bresinsky & Be~I. 
Collecrio11s examined. BELGIUM: Li~ge. Nive, e. 20 Sep1. 1997. J. Prados. BR 70376.51: 'amur. 

Briqucmont-Rochcfon. 13 Scpl. 1981. P. Hei11ema1111. BR 2 1676.45: Namur. Couvin. 22 Scp1. 1977. 
C. C11obs. BR 127 17.10. BR 1271.J .O<J: Namur. Ciergnon-Briqucmoni. 8 Sept. 1987. P. Heinemt11111. BR 
2704.85. - USA: Bethesda MD. 7422 Hampton Lane. around stumps of hardwood trees. 7 Sept. 1967. 
A1111 Te11ks. OKM 6086: Michigan. Ann Arbor, 20 Oc1. 1973. A. H. Smi1h. OKM 9597. 

Ompha/011,s mexica1111s Gu1man & Mora. 
Collec1ions exami11ed. MEX ICO: Sierra del Tigre. Regi6n de Ma1.3mitla. carrctcra de Tamazula­

Jiquilpan. Jalisco. 23 June 1983. G. G11:J11d11. X1\L 23474: Cc:rca de San Cristobal de Las Ca.~as. Chiapas. 
23 June 1983. Ci. Gtt:,11011. XAL 29252. 

Omplra/0111s nidiformis (Berk.) 0 . K. Mill. 
Coller,ion eAami11ed. AUSTRALIA: NSW. Blue Ml>. Mt Wibon. on bark of living trees in the rnin 

forest. 7 Apr. 1983. £. Horak. ZT 2 144. 
Omplw/0111s oleari11s (D.C.: Fr.) Sing. 
Collec1io11s e.rnmi11ed . AUS1 KIA: near Vienna. on hardwood tree,. I Oct. 1952. M. Moser. 18 1952/ 

115. - CROATIA: Vcli Losinj. St. Juan. o n soil (root,?) hclwccn Pi1111s h11lt!pmsis. 6 Oct. 1997. 
M. Kirchma,r. 1B 1997n76: Mali Losinj. l;ikal Oay. on l'i1111s lwlepe11.{is. 9 Ocl. 1997. M. Kircl,mair. 
IB 1997n77: Mali Losinj. Eikat Bny. on Q11nr11s i/1'.r. 9 Oct. 1997. M. Kircl111wir. lB 1997n78: Aerpon 
Losinj. Eunski Bay. on Cis111s sp .. 7. Oct. 1997. M. Kirchmair. JO 1997n79. - FkANCll: Pon Man. 11c 
de Cros. Var. on Q11erc11s ilex. 30 Oct. 1977. M. Moser. 18 1977n22: Pon Man. lie de Cros. Var. on 
Q11erc11s ilex. 31 Oct. 1978. M. Moser, 18 1978/492. I l'ALY: Prov. P:irma. Monte Penna. on stump of 
Cas1011ea saril'a. 12 Oct. 1994. M. K1rc/1111air. R. Pdder. IB I 9941904: Prov. Parma. Mar1.0cco. on Q11erc11s 
.tp .. 6 Oct. 1996. M. Kirchmair. 1B 1996/674: Sicilia. Fa.,cio ire. under Q11erc11s cerris. 13 Nov. 1998. 
R. Pihan . BR 96550.35: Aressano. 24 Sept. 1997, M. Moser. 10 1997n80. KEN YA: Ml Elgon. under 
olive trees. 8 May 1964. P.H. £ nvi11. K 50515. - TANZASIA: Magamba Forest Reserve. Lushoto. W. 
Ul>ambora Mls. Tanga Prov .. on decaying wood. 23 Apr. 1968. D. N. l'egler. K 505 14. 

Omplw/o111s aliva.1ce11s var. indigo Moreno. Esteve-Rav .. P&ier & Ayala. 
Collt:c1io11s exami11ed. MEXICO: Baja California None. Santa Ro~a. on stump of Q11ercm agrifolia. 

10 Nov. 1993. G. Moreno. AH 16295: Baja California None. San Antonio de las Minas . o n Slump of 
Q11ercus agrifolia. 14 March 1990. G. Morl'tlo.AH 13187; Baja California None. La~ Loma~. San Antonio 
de las Minas, on , 1ump of Q11erc11s agri/olia. 2 Feb. 1996. G. More110. 18 I 9961731. 

Ompha/011,s olivasce11s ,•ar. olfrasa11s Bigelow. 0 . K. Mill. & Thiers. 
Collec1io11s exlJl11i11ed. USA: California. San Mateo Co .. Junipc:ro Serra Park. San Bruno. on oak 

,wmp~. 4 Dec. 1960. H. D. T/riers. HOT 8547: California. Cleveland ational Forest. Decker Canyon. 
on a ,1ump of Q11erc11s agri/olia. 12 March 1984. 0. K. Miller Jr .. OKM 20911 . 

Omplwlarus s11bill1ule11t (Murrill) Bigelow. 
Collec1io11 exami11ed. USA: Austin . Texas. on hardwood. 3 Nov. 1983. 0 . K. Miller Jr.. OKM 20850. 

RESULTS 

Morphological observations 

Relevant morphological characters and observations are discussed here and presented 
in Tables II & III and in Figs. 1- 34. 
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Figs. 1- 15. Microanaiomical fe:uures of Omp/10/0111s tax a: basidia and basidiolcs . basidiosporcs. chci lo­
cystidia ( 14). and clement~ of the pilcipcllis. Omplw/0111s olearius ( I 3). O. il/11dms (-' - 6). O. aff. 
oleari11s. · Kenya collection· (7- 9). 0 . aff. olearius. 'Tan,.ania collection· ( I 0 - 11 ). and 0. s11bil/11de11s 
( 12- 15). Refractive hyphae (light grey) and pigment incrustations (dark grey) arc highlighted by shading,. 
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Table I. Lbt of cultured strains studicd.Acronymes: CBS= Cemraalburcau voor Schimmelculture~. Raarn. 
The Netherland,; VT = Virginia Polytechnic Institute and State Univen.ity. Blacksburg. Virginfa. US;\ : 
UT= Univen.ity of Tennessee. Texru.. USA: OLE= ln~titutc of Microbiology. lnn,bruck. Austria. 

I 

Strain Species Location Sub,1ra1c 

CBS 101.448 0111p/ra/0111s o/frasce11s Raja California. Q11erni., 11xrifolio 
v:ir. indigo Mexico 

CBS 10 1.447 0111plw/0111s olil'ascens Baja California, Q11erc11s agrifolia 
var. i11di110 Mexico 

VT.i55 0111plw/0111s olil'asce11s California. USA unknown 
var. olfrasce11s 

VT 1178 0111plwlo111s olil'mce11s California. USA Q11errns "J<rifolia 
var. Olil'OSCellS 

OLE I Ompha/0111.r oleari11s Prov. Parma. h:1ly Cas1tmet1 swfra 

01.E 2 0111ploalo111s olrari11s Prov. Panna. Italy Q11erc11s sp. 
cos 141.34 Omplw/0111s il/1ule11s USA unknown 
VTQ.i52 Omplwlnltls il/1uftms California. USA unknown 
VT 1946 0111p/l(I/OIIIS 11idifar111is Western Australia on buried wood 

VT 1948 Ompho/011,s 11idiformis Western Au,trolia on dead 8a11ksia 
men: ie.tii 

VT 1949.01 0111phafo111s 11idiformis Wc, tcrn Australia Acacia 
VT 1490 Omplta/011,s 11idiformis Western Austr.ilia unknown 
CBS 660.85 0111pha/0111s s11bil/11dem Texas. USA decaying wood 

stump 
CBS 101.446 Omplwlo111s mex1co1111s Gumemala decaying wood 

(= UT4866) stump 
CBS 446.69 /,(11111>1eromyces japo11ic11s Japan decaying Fogus sp. 
CBS 374.51 lo111111eromy<·es j(lpo11ic11s Jnpan unknown 

Omphalotus olearius (D.C.: Fr.) Sing. - Figs. 1-3 

0111plw/0111soleori11S (0 .C.: Fr.) Sing .. Lilloa 22 r 1949' 1951) 181 . 

Omphalotus illudens (Schwein.) Bresinsky & Best - Figs. 4-6 

0111pha/0111s il/11dt11s (Schwein.) Brcsinsky & Bcsl. Beih. Sydowia 8 ( 1979) 106. 

Dmc 

14 fan. 1995 

I Feb. 1995 

25 Nov. 1970 

IOFcb. 1982 

12 Oct. 1994 
60c1. 1996 
1934 
100cc . 1971 
IOJunc 1989 
11 June 1989 

8 June 1989 
13 July 1980 
1967 

March 1969 
Feb. 1951 

By many mycologists 0. i/111dens is seen as conspccific with 0 . oleariu.f (e.g. Watling 
& Gregory. 1989). A greenish staining of the pileipellis when treated wilh 25% ammonia 
solutio n or 30% KO H could be observed in all examined species of Ompha/0111s. a reaction 
easily recognisable when small fragments are squeezed between two g lass slides. In contrast 
to other reports (e.g. Kuyper. 1995) refracting hyphae were found in the pileipellis of all 
Omphalo111s species but they are rather scarce in most 0 . oleari11s collections. Thus. the 
only distinct morphological differences between 0 . olear i11s and 0. il/11de11s arc the form 
and colour of the basidiomata: umbonate and uniformly yellowish orange coloured basidio­
mata arc characteristic for 0. il/11de11s. A papilla like umbo was never observed in 0. olearius: 
its pileus was always darker (usually reddish brown) than lamcllae and stipe. 

Pegler ( 1977). who considered 0. oleari11s a nd 0. il/11de11s as one species. reported the 
occurrence o f 0. oleari11s in East Africa. His collection from Tanzania (K 50514: Figs. 
I 0- 11) consists of very small specimens: pilei about 2 cm in diameter. stipe 2 x 0.5 cm: 



Table II. Morphological eharac1crs in Omplwfmus and geographic dis1ribu1ion of1axa. V, 
00 
00 

Charac1crs O.ofearit1s 0 . if/11de11s 0 . s11biff11de11s 0. offrasce11s 0 . ofivascerLf 0. 11idiformis 0 . 111exi('a1111s 
var. ofivasu11s var. i11digo 

Dis1ribu1ion southern USA. cas1 coas1. southern USA. USA. Texas. Mexico. Baja Aus1ralia. Mexico. 
Europe nonbern Europe'? Mexico Cal ifornia California Tasmania Gua1emala 

Colours 

Pilcus orange 10 dark yellow orange orange 10 dark dull orange 10 olive orange. whitish 10 blui~h black 10 
reddish brown reddish brown dark olive orange blackish brown blackish 

Lamcllae deep yellow. orange orange. ol ive 10 olive olive 10 olive whitish with a bluish black 10 "C 
m orange yellow orange brown. yellow yellow pink touch 10 blackish ,0 
V, reddish brown yellowish orange 8 S1ipe deep yellow. orange deep yellow. olive 10 olive olive 10 olive whi1ish at lhc 1ip. blu ish black z 

orange yellow orange yellow )'cllow. brick-red yellow. brick-red brownish below > Con1cx1 deep yellow. deep yellow deep yellow. dull orange bluish grey 10 pure while blue viole1 I (pileus, siipc) orange yellow orange yellow ol ivaccous blue ,•iolc1 
~ Spores :-

Leng1h (L) (S.0)6.4 ± 0.7 (4.6)5.0 ± 0.3 (6.3)7.0 ± 0.5 (6.2)7.4 ± 0.5 (6. 7)7 .9 ± 0.6 (5.0) 6.0 ± 0.6 (5.4) 6.0 ± 0.3 ;.J 
(µm ) (8.0) (5.7) (8. 1) (8.8) (9.7) (7,0) (6.7) ~ 

Width (W) (4.6)5.7 ± 0.6 (4.2)4.8 ± 0.3 (5.8)6.9 ± 0.6 (6.0)7 .4 ± 0.6 (4.6) 5.5 ± 0.6 (7.0) (4 .6)5.2 ± 0.3 
:l 

(4.0)4.7 ± 0.3 
~ (µm ) (7.6) (5.2) (5.8) (8.2) (9.0) (7.0) (5.8) N L/W 1.1 ±0.1 I.I± 0.1 1.5± 0.2 I.I ±0. 1 I. I ± 0.1 I. I ±0.1 1.2±0.1 8 

Volume (S6)110 ± 32 (40)58± 8 (57) 86 ± 18 ( 112)184±42 ( 128)232 ± 52 (55)96± 28 (69)85 ± 10 
(µmJ) (239) (77) ( 145) (295) (412) ( 187) ( 104) 

Pileipeffil 

Rcfrac1ivc rare numerous numerous 
hyphae 

numerous numerous numerous numerous 

lncrus1ing Orange 10 orange 10 orange 10 orange to orange lo orange 10 violet 
pigmcn1 brownish brownish brownish brownish. viole1 brownish. violet brownish. violet 
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Tnblc JU. Morphological charac1crs in Lamptemmyces and geographic dis1ribu1ion of 1nxa. Oaia arc based 
on 1hc original dcscrip1ions ( Kawamura. 1915: Li & Hu. 1993: Zang. 1979). 

Charac1cr, L japonicus 

Dis1ribu1ion Japan 

Co/011r., 

Pileu, ligh1 brown. wi1h 
yellowish or rosy 
1ingcs 

Lamcllac while. ~omelimc, 
wilh yellowbh tinges 

S1ipc ligh1 brown 

Con1cx1 (pilcus. s1ipc) whi1c; dark purplish 
a11hc 1ransi1ion pileus 
•Slipc 

Si:e 
l'ileu~ 
Flesh l .3- 2cm 
Lamellac 9- 18 mm 
S1ipc 1.4 - 2.5 x 1.5- 3 cm 
Spores smooth. 13-17 µm 
Cheilocy,1id1a none 
Gill edge cniire 
Annulus present 

L ma11ge11si.r 

Hunan. China 

while. ~ome1imes 
wilh bluish 1ingcs 

white 10 blubh violet 

white 10 pale bluish 
violcl 

while. bluish violcl 
the 1ransi1ion pilcus 
-~lipc 

10 - 15 cm 

4 - 7(- ll ) mm 
2 - 3 x 2.5- 3 cm 
smooth. 9.5- 15 µm 
none 
entire 
present 

1- /11111i11e.tc·c·11., 

Xizang (Tibc1). 
China 

while 10 pale 
purplish 

while 

white 

no darn 

5- 9cm 
no data 
no data 
0.3- 0.5 x 0.5- 0.6 cm 
rough. 12-14 ~un 
fusifom1 
!\CIT31C 

abscnl 

spore izc (4.5) 5.2 ± 0.3 (5.8) x (4.2) 4.8 ± 0.3 (5.4) µm: quotient = 1. 1 ± 0.1: volume = 
(41.8) 62.2 ± 12.0 (83.4) µm3: pi lei pell is with numerous refractive hyphac; other c lements 
incrusted with pale yellow pigment. These characters resemble those of 0. il/11de11s. The 
collection from Kenya ( K 505 15: Figs. 7- 9) consi t of one pccimcn only: it d iffers from 
0. olearius by its distinctly e lliplic spores: (6.3) 6.9 ± 0.5 (7.9) x (3.3) 3.8 ± 0.3 (4.5) ).Un: 
quo1ien1 = 1.8 ± 0.1; volume= (36.4) 53.9 ± 11 . 1 (82.7) µm3. The pileipcllis is characteritcd 
by many hyphal tip. with strong ly thickened walls. some refractive hyphae. and few hyphal 
clements that arc weakly incrusted with a pale yellow pigment. This set of features could 
not be found in any other investigated Omphalows collection. 

O mphalotus subilludens (Murrill) Bigelow - Figs. 12-15 

Omplta/011,s s11bil/11de11s (Murrill) Bigelow. Sydowia 35 (1982) 67. 

This species is mainly characterized by its distinctly e lliptic spore (quotient = 1.5 ± 
0.2). The macroscopic c haracters arc essentially the same as in 0. oleari11s (Table II ). 

Omphalotus nidiformis ( Berk.) 0 . K. Mill. - Figs. 16-19 

Omplta/0111s 11idifom1is (Berk.) 0. K. Mill .. Mycol. Helv. 2 ( 1994) 93. 
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Fig,. 16 JO. Microanaiomical features of 0111plralo111~ taxa: ha~idia. ha,idio~pon:s. chcilocy<.tidia. ter­
minal cclb of the hymcnophoral trnma (21 ). and element\ of the pilcipcllis. Omplw/,l/1~, 11idifom11s ( 16-
19). 0. 11u•x1c1m11., (20 23). 0. ol11·ns,-n,s var. <>lirnsce11s (24 27). and 0. oli1·mce11s var. i11d,go C2R-
30). Refracti ve hyphac (light grc)) and pigment incruMations (dark ~rcy) arc hi!!hlightcd hy ,h,1ding,. 
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Populations of this taxon show at least two distinct colour forms: the colour of pi leus 
ranges from white to brownish black. The context is always white (Miller. 1994). Size and 
shape or pores arc of the 0 . oleari11s type (Table II). 

O mpba lotus m cxicanus Guzman & Morn - Figs. 20- 23 

Om1,holo111.< 111erico1111!> GuL111:\11 & Mora. Bo!. Soc. Mex. Mic. 18 ( 1983) 117. 

Mora & Guzman ( 1983) dcscrihcd amyloid clement in the g ill trama (they called them 
·pseudocystidia ·) and in the pilcipelli~. In our tudy amyloid clements could be found nci1hcr 
in the gi ll trama nor in the pilcipellis. However. claviform 10 irregularly cylindrical terminal 
cells (Fig. 21) which are densely covered with very fine. dark violet crystal needles arc 
rather frequcm in the gi ll trama when observed in wate r. Also some hyphae in 1he pileipellis 
are incrusted with such crystals. This striking pigment dissolves in 2.5% KO H (the medium 
stains greenish) but remains unchanged in Mcl1.c r"s reagent. 

O mpha lotus o livasccns Bigelow. 0 . K. Mill. & Thic rs var. olivasccns & O mpha lotus 
olivascens var. indigo Moreno. Esteve-Rav .. Poder & Ayala - Figs. 24 - 30 

Omplrolo111t olil'fisce,u Bigclo". 0 . K. Mill. & Thicrs var. olimsce11s. Myco1axon 3 ( 1976) 363. 
0111plrafo111s olfrosce11s var. i11di110 ~ oreno. Es1cvc-Rav .• Pil<lcr & Ayala. M ycouixon 48 ( 1993) 218. 

The two varieties of 0. olfrascens are di tinguished from other species of Omplwlotus 
by distinctive olive overtones in all pans of their basidiomata. The spores are usually larger 
as in other species o f the genus (Table II), althoug h Bigelow et al. ( 1976) mentioned that 
.. some specimens have ~ome smaller spore (5 - 7 µm) which lead to ranges which overlap 
with those of the other species ... 0111phalot11s olfrascens var. indigo shows in general the 
same features as the type variety but differs in its distinctly bluish grey 10 blue violet context 
(Moreno ct al.. 1993). 

Lampteromyces Sing. 

Lampteromyces Sing .. Mycologia 39 ( 19-17) 79- 80. 

The genus was originally based o n one specie~: l. japo11ic11s (Kawam.) Sing. (Singer. 
1947). Singer ( 1986) delimited this genus from Ompha/0111s by its voluminous pores (up 
10 17 µmin diameter) and the presence of a veil. Chemical characters such as the occurrence 
of Bo/eta/es pigments and of esquiterpenes oflhe illudanc type are very similar in l.japo­
nic11s and in Omphalo111s species (Kammerer et al. 1985). Until now two further species in 
the genus lampteromyces have been described : L /11111i11esce11s M . Zang and l. 111a11gensis 
J. Li & X. Hu. 

lampteromyces lw11i11esce11s is described to have no veil. punctate spores. fusiform 
cheilocystidia. serrate gill edges and. compared to the other two species. a relative s lender 
tipe (Zang. 1979). For more characters see Table ill and Figs. 31-34. Microche mical reac­

tions (e.g. amyloidity o f spores) arc not me ntioned in the original description. Although no 
material was available for our studies it seems likely that Lt1111pteromyces /11111i11esce11s 
belongs to Le111i11el/11s. 
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Figs. 31 - 34. lamprerom.~·ces ltm1111esce11s: b:i.~idiomata (31 ). ha~idiMporc~ (J2). ha,idium (33). chcilo­
cystidium (34); after 7.ang ( l 979. 1984). 

Lampteromyces ma11ge11sis differs from L japo11ic11s mainly in its more or less whitii..h 
colo urs. The description of this s pecies sound~ very similar to Comer's diagnoses of the 
Malaysian Ple11rottts olivascens Corner (Comer. 1981 ). a specie already discussed to be 
included in Lompreromyces by S inger ( 1986). No authentic material of L. ma11ge11sis and 
f'. o/imsce11s could be Mudied by us. 

TIIIN LAYER CHROMATOGRAPHY OF PIGMr, TS 

Pigm<'nts from drit'd mataiul 
With the exception o f 0. mexica1111s a very similar pigment pattern could be observed 

for all species (Fig. 35. Table IV). All species were characteriLed by the presence of atromcn­
tin and thelephoric acid although the:,e pigments were produced in quite different quantitic : 
In 1hc two varieties of 0. olimsce11s very large amounts of atromentin could be detected 
whereas in 0. oleari11s and 0. 11idiformis o nly traces of this pigment were found. Medium 
quan1 ities of atromentin were produced by 0. il/11de11s. 0. 111exica11u:;. and 0. subil/11de11s. 
Thclcphoric acid wa~ abundant in all species except in O. oleari11s and 0 . s11bil/11de11s where 
o nly small amounts were detectable. 

Pigmemsfrom c11/t11res 
A survey of the known Bolc tales pigment in Omplralot11s and Lt1111p1eromyces is gh·en 

in Table IV. Atromentin and thelepho ric acid were found in all culture e xtracts. Variegatic 
acid. a lthough not detectable in dried material . wa~ present in Lampteromyces japo11irns 
and a ll 011111lra/or11s strains. T he red pigment variegato nibin. found in all c ulture extmct~. 
might be an ancfact caused by oxidation during extraction (Gill & Stcglich. 1987). The 
presence of xerocomic acid could be shown in cultures of 0 . il/ude11s. 0. mexicanm and 
the two varieties of 0 . olil'ascens. The cyclopentanoid 'gyroporin' and the pulvinic acid 
derivate ·atromentinic acid ' . which had been found by Bresinsky & Best ( 1979b) in 0 . il/11-
de11s. 0. oleari11s and /,. japo11ic11s were not clearly detectable in this study. Moreover. a 
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number of unidentified pigment was found in a ll stra ins but the individual pa11erns d id not 
indicate substantial d ifferences between pccies because the amounts of produced pigme nts 
varied strongly within d ifferent stra ins or collections of one species and. consequently. weak 
bands of pigment:, might have been masked (Fig. 36. Table V). 
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Fig. 35. Schcmnlic representation compiling TLC pigment pauem~ from dried m:ucrinl. Acronyrnes: 
MEX = 0 . ml'xica1111s: O LI = O. o/11·ascem ,ar. nlimsce11s: IND = 0 . o/il'(lsre11s var. i11digo: ILL = 
0 . i//1ulms: SUB = 0 . s11bil/1ule11.<; OLE= 0 . oleari11<; IO = 0. 11idiformis. The different pigment bands 
(indicated by numbers) nrc characlcri,cd in Table V. 

Table IV. PigmenLs in Omplw/oms and J,;1111pteromycts (C = from cuhurcs: D = from dried m:itcria l: F = 
from fresh b:1!,idiomata). Numerical indices refer to the initial detection of pigment~: ( 1) Kammerer ct 
al.. 1985: (2) Sullivan ct al.. 1971; (3) Sulliv:m & Guess. 1969; (4) Brc~im,ky & Bcsl. 1979b: (5) Singh 

& Anchel. 1971: (4) Brc~in~ky & Bc~l. 1979a. 
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Fig. 36. Schcma1ic rcprescnlation compi ling TLC pigmem pauern, from culture cx1rac1s. Acronymcs: 
MEX = O. mtxica,111s: OLI = 0 . olivt1.tc1'111 var. alimsct11s: IND = 0 . olil'Osce11t var. imlixa: ILL = 
0. il/11d""s: SUB = 0 . . wbill11de11s: OLE = 0. oleari11s: NID = 0. 11itlifom1i.t: JAP = lt1111pteromyces 
japo11ic11s. The differem pigment band~ (indica1cd hy numbe~) are characteri,cd in Table VI. 

Table V. Charac1eri,a1ion of 1he band, ,hown in Fig. 35 
{p1grnen1 p;,uern, from cx1rac1~ of dried material). 

;:-;r. Rf-value daylighl UV Specie~ 
366 nm 

I 0 ,1ar1 i ng poi nl 
2 0. 10 yellow dark 0 . 111exica111Lr 
:i 0.15 lurquoi,e dark O. 111exit·,11111s 
~ 0.22 red yellow 0. mexicwuu 
5 0 0.25 grccnbh dark 0. 111exica1111s. 0. olfrasctns var. olivascens. 

<airomemin) var. indigo. 0 . aleori11l. 0. 11idifon11is. O. il/11de11s. 
0. subil/11de11s 

6 0.27 yellow yellow 0. mexica,ws. 0. olil'llsce11s rnr. oliwucens. 
var. indigo. 0. olearius. 0. 11idifon11is. 0. il/11de1u. 
0. s11bil/11dens 

7 0.28 orange yellow 0. mexican11s, 0. olil'llscens var. oli1·nJcr11s. 
var. indigo. 0. oleari1u. 0. 11idifom1is. 0 . s11bil/11de11s 

8 0.33 yellow dark 0. oliw1sct11s var. olil-asce11s. var. indigo. 0. il/11de11s. 
0. s11bil/11de11s 

9 0.37 1urquoise blue 0 . mexicanus 
10 0.37 yellow blue 0. olil-ascms var. olil-ascms. var. indigo. 0. oltarius. 

0 . 11idifor111is. 0. il/11de11s. 0. s11bil/11de11s 
II 0.46 yellow orange 0 . olfrascens var. o/frascens. var. indigo. 0. olearius. 

O. nidifom1is. 0 . il/11dt11s. 0. s11bil/11dt1Lr 
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Table VJ. Characterisation of the bands shown in Fig. 36 (pigment patterns from culture extracts). 

Nr. R, daylight UV Pigment Species 
366nm 

I 0 Starting point 
2 0 greenish dark atromentin 0. olivascens var. oliv11sce11s. var. indigo. 

0. i/111dms, 0 .. rnbi//11de11.t, 0. oleari11s. 

0.25 0. 11idifor111is. 0. 111exico1111s. L japo11ic11s 
3 0.02 red dark unknown 0 . o/eari11s. O. 111exica111,s 
4 0.04 yellow dark unknown 0 . olil'ascens var. o/iv(lscens. var. indigo. 

0 . illtule11s. O. 111('xica111,s. L japo11ic11s 
5 0.13 yellow dull variegatic acid 0 . o/frascens ,•ar. o/iv(ISCens. var. indigo. 

yellow 0. ill11de11s. O. subi//11de11s. 0 . oleMills. 
0 . 11idifor111is. 0. 111exica111is. L j(lpo11ic11s 

6 0.20 yellow yellow xerocomic 0 . olil-ascens var. oliw,scens. ,•ar. indigo, 
acid 0 . il/11de11s. 0 . 111exica1111s 

7 0.24 yellow yellow unknown 0 . 11idifor111is 
8 0.25 red dark unknown 0 . s11bi//11de11s. L j apomcr,s 

9 0 .26 yellow dark gyroporin? 0 . il/11de11s. 0 . 111txirm111s 
10 0.27 blue dark unknown O . . rnbi//11de11s. 0 . oleari11s 
11 0.28 >·cllow dark unknown O. olfrnsa,is var. alfrasce11s. var. indigo. 

0 . i//11de11s. 0. s11bil/11de11s. 0 . 111exica1111s. 
l - japo11ic11s 

12 0.28 red orange unknown O. 11idifor111is 
13 0.30 yellow yellow unknown 0. olil'ascms var. o/ivasce11s, var. indigo. 

O. illllde11.t. O. 11idifor111is. 0 . 111exica1111s 
14 0.32 red dark varicgato· 0 . olil'ascens var. olivt1scr11s. var. i11dign. 

rubin 0. il/11de11s. O. 11idifor111is. 0 . 111e.ricm111s. 
L japm1ic11s 

15 0.35 yellow dark unknown 0 . o/ivasce,is var. a/frasce11s. var. i11digo. 
O. il/11dms. L japo11irns 

16 0.37 red dark unknown 0 . olivascens var. olfrasce,u. var. indigo. 
0. il/11de11s. O. s11bil/11de11s. O. mexicmws. 
I_ japn11icu.r 

17 0.38 yellow dark 0 . il/11de11s. O. s11bil/11de11s. O. o/eari11s. 0. 11idi-
f ormis. 0. mtxica1111s 

18 0.44 yellow dark unknown 0 . 11idifom1is 
19 0.46 yellow dark unknown O. o/frasa11s var. olirnsctns. var. i11digo. 

0 . il/11dt11S 
20 0.59 yellow dark unknown L japm1ic11s 

DETECTION OF ILLUDIN S AND lLLUDIN M 

Earlier studies reported the occurre nce of the sesquite rpenes illudin Sand illudin M in 
wmpteromycesjapo11ic11s (Nakanishi ct al., 1965) and in many Omplwlotus species (Anchel 
ct al., 1952; Nair et al.. 1983: Kirchmair et al.. 1999). In this study 0 . 111exica1111s was shown 
to produce both illudin Sand illudin M. The chromatographic retention 1imes of illudin S 
and illudin M were obtained by injectio n of refere nce solutions in acetonitrile. Using a 150 
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Figs. 37-42. Dc1cc1ion and identification ofi lludins in an ethyl acetate extract of 0. mexicam,s by high· 
pcrfonnancc liquid c hromatography-ma~\ ~pectrometry. For chromatographic and mass ,pcctromclric 
conditions refer to method section: 37. 38. rccon,tructcd ion chromatogram, detecting the transitions 
247.1->217. l->full ,can from 60-250 u and 231.1 - >2 13.2-tfull ,can from 60-250 u. specific for illudin 
Sand M: 39 & 40. MSl spectra of the illudin S reference standard and illudin Sin 0 . mexic,1111,s. respec­
tively: 41. 42. MS1 >1)1.--Ctra of the illudin M reference standard and illudin Min 0 . mexirm111s. res pectively. 

x 2 mm I.D. column packed with 3 ucleo ii ODS tation3ry phase and applying a gradient 
of 10 - 42% acetonitrile in 0. 1 % aqueous acetic acid in 20 min. illudin S eluted first at 5.4 
min and illudin M a t 14.1 min (Figs. 37. 38). Analysis of the MS 3 spectra under the peaks 
at 5.4 min and 14.1 min of the 0. 111exica1111s extract revealed fragment ions charnctcristic 
ror illudin Sand illudin M. respectively (Figs. 39- 42). The high pccific ity of chromato­
graphic separation in combinatio n with MS 3 and the congruence of the obtained mass spectra 
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with those of the reference standards prove the presence of both illudin Sand illudin M in 
0. 111exicm111s. 

DISCUSSION 

Dried material is useful for morphological research but many characteristic pigments 
are rapidly degraded. Therefore. herbarium specimen may be useful for c hemotaxo nomical 
fingerprints but not for the identification of !,'TOUp c haracte ristic metabo lites. Fo r extensive 
comparative chemotaxonomical studies fresh basidiomata arc usually not available. Thus. 
culture extracts provide a s uitable alternative. But it should be mentioned that the pigment 
pattern in native basidiomata need not be identical to that in mycelium cultu res (Brcsinsky. 
1974). 

In all Omplwlo111s and Lmnpteromyces species typical Boletalcs pigments of the pulvinic 
acid type as well as sesquiterpenes of the illudanc type were found . As already discussed 
by Kammerer c t al. ( 1985) the combination of these two features is highly c haracteristic 
for Omplta/011,s and Lampteromyces and cannot be found in any o ther mushroom group. 
Bccau c of the uniqueness of the metabolites illudin Sand illudin M Nair et al. ( 1983) pro­
po ed the placement of Lampteromyces in Ompl10/0111s. Kammerer ct al. ( 1985) stressed 
that in contrast to the more irregular hymcnophoral trama in Lm11ptero111yces. Omp/ra/0111s 
has a distinctly divergent gi ll anatomy. In the present study a distinctly divergent tramal 
structure could not be observed in Omp/ra/0111s (see also Singer. 1986). Thus. the large spores 
and the occurrence o f a veil in u1111ptero111yces remain as reliable distinguishing characters. 
In other genera. e.g. in Armil/aria or in Ple11 ro111s. species wi th and wi thout veil have been 
de::.c ribed. Moreover. sequence analy cs of the ribosomal ITS l -5.8S-ITS2 region demon­
strated that /_ japo11icus clustered within the cladc of 0111pha/0111s and was not assigned to 
a eparate clade (Stolz. 1999). So it seem logical to regard lampteromyces as a synonym 
of 0111plw/0111s. The following new combinations are necessary: 

Omphalotus japonicus ( Kawam.) Kirchm. & 0 . K. Mill.. comb. 1101•. 

Basionym: Ple11ro111s j11po11icm S. Kawamura. Journ. Coll . Sc i. Imp. Uni,•. Tokyo 35 (3) ( 1915) 2 . 

Omphalotus mangensis (J. Li & X. Hu) Kirchm. & 0 . K. Mill.. coml,. 110v. 

Basionym: L;1111111emmyres 111n11gmsis J . Li & X. I lu. Acta Sci. Nat. Univ. Nonn. Hunan 16 ( 1993) 
188. 

Lamp1em111yces lu111i11esce11s M. Zang differs in macro- and microscopical characters 
from 0111phalo111s species. Luminosity o f the basidiomata is the only characte r it shares 
with Ompha/0111s species. Its roug h spores. fusifonn cheilocystidia and the serrate gill edges 
make an affiliation to Le111i11el/11s probable. 

In literature. the del imitation of the di fferent 0111pha/0111s species is controver ial. 
Omplw/0111s mexica1111s and 0. r,idiformis. for example. can be accepted as good morpho­
spccie on account o f their unique characters (Table II ): the e ntire basidioma of the former 
is bluish black, and terminal cells covered with violet c rystal needles can be fou nd in its 
hymenophoral trama. White lamellae and a white context are typical for 0. 11idifon11is 
(Miller. 1994). features it shares with O.japo11ic11s and 0. 111011ge11sis. However, the latter 
two specie arc characterized by an annular zone at the Stipe apex and much bigger spores. 
The opinion that 0. mexica1111s and 0 . 11idifon11is are separate species is upportcd by the 
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findings of Petersen & Hughes ( 1998) who reported only a low sexual compatibility of 
0 . 11idifor111 is with other Omplralorus species. T he result!. o f their RFLP analyses of the 
ribosomal ITS l -5.8S-ITS2 region confirmed the re lat ively isolated po ition of these two 
taxa (Hughes & Pe terse n, 1998). 

There ha lo ng been disag ree ment whe ther or not the American 0 . i/111de11s and the 
European 0 . olearitts are two different species. Mating experiments affirmed that 0. illudens 
ranks as species from Orth America (Petersen & Hug hes. 199 8). But it remains still unclear 
ift>eside 0 . o/eari11s also 0 . i/111de11s exist in Europe since there are only few morphological 
separating characters: the colour of 0 . illudens is paler (uniformly yellowish orange). the 
pileus is umbonate and re fractive hyphae arc abundant in the pi lei pell is. Using thci;e criteria 
it see ms that the collections from Belgium belo ng to 0 . i/lll(/e11s while all collections from 
the medite rranean regio n can be recognised as 0 . o/earius. 

Omplwlotus suhilludens is mo rphological very similar to 0. oh•arius but differ in its 
e lliptic pores and numerous refractive hyphae in the pile ipellis. 0 111plra/0111s olimsce11s i~ 
distinguished from 0 . olearius mainly by its more olive colours (the context is b lue in its 
variety indigo). the abundant re fractive hyphae. and significantly b igger spores. The olive 
and blue colo urs are due to the very high amount of the pigme nt atromcntin (Kirchmair & 
Gricsscr. 1999). Petersen & Hughes ( 1998) noticed a very high level of sexual intercompat­
ibility between collections of the th ree tax a mentioned before. Moreover. Hughes & Petersen 
( 1998) found no differences in the RFLP patte rns between 0 . olearius and 0. s11/Ji/lude11s. 
Omplralo111s olfrascens differed in o ne restrictio n site fro m the two fom1er taxa. The findings 
of these authors indicate that these three taxa belong to one bio logical species. evertheless. 
since they arc geographically we ll isolated and differ at least in two morphological charac­
ters. they c an be considered as different morphospecic in agreement with a morphological 
species conce pt (see Kuyper. 1988). 

KEY TO THE SPECIES OF OMPHALOTUS 

la. Basidioma annulate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
b. Basidioma not annulate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2a. Entire basidio ma mo re or less white . . .. . .. .. . ... .. ..... . ......... 0. 111a11ge11.tis 
b. Basidioma brownish ........................................... O.japo11ic:11s 

3a. Context in pi leus and Stipe± white ............................... 0. 11idifon11is 
b. Context co loured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4a. Spores elliptical (quotie nt= 1.5 ± 0.2) ... . ....................... 0 . s11/Ji/11u/e11s 
b. Spores spherical (quotie nt = 1. 1 ± 0 . 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

5a. Ba1, idioma somewhere wi th o live tingci; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
b. Bas id ioma without olive tinges. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

6a. C ontext olivaceous. not blue .. . .. .... . ............... 0 . olivascens var. olivascens 
b. Co ntext distinctly blue, bluish grey .. . ........ . . . .... . .. . . 0 . oliw1sc:e11s var. indigo 

7a . Entire bas idio ma dark blue to bluish black ..... . .................. 0 . 111e:,ic:cm11s 
b . Bas idioma not o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

8a . Basidioma uniformly yellow orange. pileus umbonate, pile ipellis with numerou. refrac-
tive hyphae ... . . . .. .... . ... . .. . . . . . ............... . ..... . .... . . 0 . i/111de11s 

b . Pileus usually ± orange brown. darker than the lame llae . infundibuliform. refractive 
hyphae usually rare . . . . . ... . . .. . . ... .. . ............. . .. . . . ...... 0 . o/earius 
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CERATOBASIDIUM ALBASITENSIS 
A new Rhizoctonia- like fungus isolated in Spain 

V. GONZi\LEZ•. 0. SALAZAR 1, M.C. JULIAN•. J . ACERQl, M.A. PORTAL'. R. M UN07.2. 

H. L6PEZ-C6RCOI.ES2. E. G6MEZ-ACEB01• P. L6PEZ-FUSTER2 & V. RUBIQI 

Cual()btuidi11111 a/basirmsis is described a., a new species based on morphological data 
and on phylogenetic reconstruction from rDNA ,equences. including representatives of 
other related specie,. holatcs of this species were found in ~veral locali ties within Albac­
ete province (SE of Spain). Thi< taxon is part of the Rhiz.oc1011ia s. I. species complex 
and b placed in the genus Cerarobasidi11m (Stat. Anam. = Cuarorhi::o) on account of 
its macro- and micromorphological features. In addi tion. two new methods to induce 
sexual sporulntion on plates arc dc,cribcd. 

The form-genus Rhizoc,011ia is currently conside red to be a heterogeneous assemblage of 
fungal taxa. which do not form asexual spores. but have certain significant morphological 
characteristic in common. The Rhiwctonia complex is now spli t into at lea t even or e ight 
genera. according to different authors (Moore. 1987: Ande rsen. 1996). Rhiwctonia s. I. has 
considerable ecological and economic importance because it occurs worldwide and diITerent 
isolates within the complex may live as saprotrophs or as ' ymbionts (such a~ those associated 
with terrestrial orchids). Many isolate~ arc also effective in protecting plants from a number 
of fungal diseases (Sneh. 1998). promoting plant growth. Conversely. many other isolates 
cause significant losses in agriculture and forestry: currently Rhi:.ocw11i" diseases have been 
described in more than 200 plant species. At least 120 epithets referring to Rhi:octonia can 
be found in the literature. where until recently very few attempts to clarify genera and species 
concepts had been made (Sneh et al.. 1991: Andersen & Stalpers. 1994: Roberts. 1999). 

Teleomorphs of fungi that show the morphological characteristics of Rhizcctonia species 
with b inucleatc hyphal compartments have usually been reported as belonging to Cerato­
basid i11m D. P. Rogers. with the exception of Epulorhiza repens (N. Bernard) Moore (= 
Rhiwcto11i(I repens Bernard). which has been found by some authors to have a perfect state 
in Tu/as11ella Schroet. ( T. de/iquescens (Juel) Juel = T. ca/ospora (Boud.) Juel s. auct.) (Sneh 
et al.. 1991 ). Ceratobasidi11111 is regarded as clo e to Thwwtephorus Donk. being considered 
by some authors (e.g. Stalpers & Andersen. 1996; Roberts, 1999) as part o f a generic 
complex. where delimitation presents some difficulties. Anamorphic Rhiwctonia-like fu ng i 
from these two genera have traditionally been classified on the basis of the number of nuclei 
per hyphal compartment. con idering Thanateplrorus as multi nucleate and Ceratobasidium 
as binucleate, althought the nuclear condition remains unknown for many taxa. Another 
important handicap to understanding the taxonomy of these fung i is the fact that most studies 
on Rhi:.oetonia s. I. are perforn1ed with cultures where sexual reproductive structures arc 

I) Centro Nncionnl de Biotccnolog!a (CSIC-UAM). Campus Cnntoblnnco. Uni,•er.;idad Au16noma de 
Madrid. 28049 Madrid. Spain. 

2) lnslituto Ttcnico Agron6mico Pro"incinl. ITAP. S.A. Albacete. Spain. 
3) S 18. PoLUelo. 28224 Madrid. Spain. 
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usually not or hardly observed. so that delimitation of species is based on the morphology 
and phys io log ical features of the asexual morphs. Because of thi . the development of new 
methods for inducing teleomorph formation constitutes a valuable tool to clarifying and 
correlating Rhizoctonia taxonomy. 

Some non-pathogenic or hypovirulent i o lates within the form-genus Rhi;:.octonia have 
been shown to be highly effective biocontro l agents (Sneh. 1998). In the majority of sllldies 
10 date. most of the known isolalCl> capable of pro tecting plants and preventing diseases 
have been found to belong to Ceratobasidi11111. In pre liminary studies (data not shown). 
isolate of the new spec ies described here have proved to posse protecti ve propenies in 
several plant s pec ies against pathogenic isolates of Rhi:.octonia solani Kuhner (= Thana­
tephorus c11c11111eris (A. 8 . Frank) Donk). and other fungal pathogens such as F11sari11111 
spp., Altemaria spp .. Pe11icilli11111 spp .. e tc. 

As stated by some authors (e.g. Mordue cl al .. I 989: Ande rsen. 1996). the employment 
of integrated approaches to solve taxonomic problems in Rhiznctonia (including mor­
phometrical. cultural. biochcmiool. ecological and molecular data) could lead to establishing 
more accurate and narural c lassifications within this group of organisms. In the present work. 
molecular phylogeny of bi nucleate Rhiz.octonia isolates was undenaken ba ed on equence 
data from the ribosomal ITS region. The isolates included those from Albacete. several 
testers used for defi ning anastomosis groups within binucleate Rhiwctonia. and miscella­
neous sequences of Ceratobasidium retrieved from Gen Bank. The results provided addi­
tional evidence (at sequence level) for validating the new taxon presently described. 

METIIOOS 

Ceratobasidi11111 albasitensis isolates 
Root samples of saffron corms and pine seedlings were collected from six locations in 

Albace te. Ceratobasidi11111 isolates were collec1c<l by washing roots with tap water 10 remove 
adhering soil particles and placing both root segments and rhizobial soil panicle:-. on 1.5% 
water agar amended with chloramphenico l (250 mg/ml). Some of the resulting colonies 
were identified as belonging 10 Ceratorhiza s. Moore ( 1987) (= bi nucleate Rhizoctonia) by 
observing typical morphological features such as hyphal branching. number of nuclei. colour 
of the cultures. sclerotia fo rmation or dolipore septa. Cultures were then 1ransferred and 
maintained on potato-dextrose-agar (PDA) al room temperature. The number o f nuc lei per 
cell was determined using a staining method a described by Julian et al. ( 1997). 

F ormatio11 of pe,fect state 
Two undescribed methods were used to induce format ion ofbasidiocarps by the isolates. 

The first method consisted of a modification of the one described by Hietala ct al. (1994). 
In this first procedure. sterile radish seedlings (ethanol 70% 2' : sodium hypochloride 5% 
with Tween 0.005% 15 · and at least five washes in dis1illed wa1er). were pregerminated by 
incubating them on 15% waler-agar plates at 24 °C in the dark. After two days. the seedlings 
were transferred to Petri-dishes containing 20 ml sterile water with two 5 x 5 mm blocks of 
a 7 days old colony of the fungus. and incubated at room temperature with natural lighting. 
Teleomorph production staned between 3 nnd 10 days afte r fungal inoculation. 

A second new method was developed in our laboratory, consisting of a modification of 
some of the previously de, cribed methods (i.e. Flentje. 1956: Murray. 1982. 1984) based 
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on transferring isolate), from high nuLricnt agar to low nutrie nt agar. Bricny. bas idiomes 
were obtained by growinl! cultures of the isolates on PDA (potato-dextrose-agar) for 5- 6 
days and then transferred to plates of 15 % water-agar containing mall pieces (two block 
of 10 cm2 aprox. per plate) o f leaves or twigs from ),cvcral plant specie such as Neri11111 
olemuler L .. Primus lw1rocems11s L.. Ugustrum 1•1,/gare L.. Pi1111s /ralepe11sis Miller. etc .• 
previously :.urface te rilizcd as described above. Hymenial production started (depending 
upon the str:,ins) between 7 and 15 days after the transfer of the colonies. 

P/rylog<'Jl<'tic 1-eco11struc1io11 
For phylogenetic analysis. the entire sequence of the ITS regions of 37 binucleate 

R/ri:.ocumia isolates. reprc:,cnting cvcral Cera1obasidi11111 teleomorphs, wa), dctcnnincd. 
The sequences we re aligned and processed for phylogenetic reconstruction. All the isolate, 
u. cd in this work are listed in Table I. including the i:-olates of C. a/bnsite11sis. all available 
AG tc ten; of binuclcat1.: R/ri:octo11ia de cribcd up to date and :,omc C. comigerum and 
C. cerealis isolates from the CRS collection (Baarn. The !\cthcrlands). In uddition. cvcral 
ITS i.cqucnces including C. ory:ae-sativae. C. cereafo. n~1ite(I circi11ata and Sere11dipiw 
wrmif<'ra s. Roberts ( 1999) (= Sebaci11a vermifera) were relrieved from Gen Bank. D A 
isolation. PCR and DNA sequenc ing procedure:, used have been previously described 
(Boysen ct al.. 1996). Alignment of the ITS reg ions were performed using the multiple 
alignment program CLUSTALW (Thompson et al.. 1994). Phylogenetic analy i of the 
aligned sequences was performed using maximum·p~imony with the hcuri),tic-i.carch algo­
rithm of the Phylogenetic Analysis Using Parsimony (PAUP) program 3. 1. 1 (Swofford. 
1993) with gap treated :l$ mis:,ing data . The trees were rooted with Axari,·11~ bisportts as 
an outgroup. The data were re amplcd with 1000 boot trap replicates (Fcl.enstein. 1985) 
by u ing the heuristic search option of PAUP. The percentage of bootstrap re plicates that 
yielded each grouping wa. used as a measure of statistical confidence. A grouping found in 
90% of bootstrap replicate:. w:is considered . tatistically significant. Similar trees were also 
obtained from the distance matrix of Jukes and Cantor u:.ing the neighbour-joining method 
of the program PH YLI P 3.5 (Fcl),cnstcin, 1993). 

, 
Ccratobasidium albasitcns is V. Gonz51cz & V. Rubio. spec. 11m, - Fig. I 

Bnsidiocnrpus albidu,. rc,upin:uu,. ,par:,us. incon,picuu,. tcnub. pclliculo,us vcl pulvcrnccum tftmndo 
r~-ecn~ Cl in aridus. Hyphne subicularc, hyalina, lax:i. panim incrn,salc 1unic:uac. r;un i, angulis rcctis. 
fibulae dc,1ilu1ae. 3.5 - 5.5(- 6.5) µm lniac. Oasidia ,uhglobo,a vcl sphacricopcdunculaia. producta au1 
singula nut qu~i rnccmi, aggreg:ua ex hyphis subiculnribu,. (16.2 )18 .2-20.8(- 2-*l x 7- 11 µm. 4 ( 5 ) 
,1engm:11a. longissimn. <'Omuin. ,ubcurva1a. sacpc c um ,cptb advcn1i1i, propc :ipicc, ( 19-)22-35.7" 
1.9- 3 µm. Spornc ubglobosac vet latac cllipsoidcnc (Q = l.2-IA). l:1e,c,. h) al inJ . in.,miloideae. ram 
i1er:uivac propc lmer:ite,. 5 7( 8) x (3.5-)4 -5.5(- 6) µm. llyphac molinifom1iae amplac. tumoribu,. 
13- 15 µm latac. S1a1us anamorpho,b Cern1orhi1.a. 

In 1crrn ad Cro,:us sa1i111" L. et Pi,ms lralepe11sis Miller. 
llolo1ypus: Hispanin. Albaccic. Tobarra. 7 Nov. 1996. O. Sata,.ar & M.C. Jul i~n. in herb. Akal~ (i\H 

26603) con~crvatur. 
Etymology: referring 10 1hc geographical origin of the i,olaics. 

Among the nine i olates identified as a new pecics. three of them fructified repeatedly 
with both of the two method u cd for telcomorph induction. Thus de criptioni. of both 
macro- and microscopical characters from the cxual stage are based on fructifications from 
these three isolate . 
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Fig. I. Cera1obasidi11m olbasi1e11sis. a. Subicular hyphae: b. hymenial layer (bnsidia and basidiole.<): 
c. spores: d. molinioid cells. Bars: JO & 20 µm respectively. 
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Table I. l~olatc.( u._scd in thiHtudy: host. si7c of ITS I. ITS2. total rDNA-ITS region. :ind EMBL orGcnBank 
acccsion numbers. a) Isolates of C. albasitmsis: b) tester isolates of binucleate Rhi:oc1011io (Certuo-
basidi11111 ,pp.): c) other isolates. 

a) Isolate bolatcd from ITS ! ITS2 Tomi Acccsio n No. 

Eab-f-1 Crm:11s sa1iv11s 184 23 1 570 AJ242875 
Eab-F2 Crocus sa1iv11s 185 230 570 AJ242876 
Enb-F3 Cl'Q('I/$ Slllil'll.f 184 230 569 AJ242877 
Eah-FS Cl'Q('/1$ SOlil'IIS 184 230 569 AJ242878 
Eab-1'6 Crocus sativus 184 230 569 AJ242879 
Enb,f7 Cl'Q<'IIS Slllil'IIS 184 232 57 1 AJ242880 
Eab-SI Cl'Q<'11s S(llfrus 185 231 57 1 AJ242881 
Eab,S5 Cro<us sa1fr11s 184 230 569 AJ242885 
Eab-S6 Pim,s halepmsis 184 230 569 AJ242886 

b) bolatc AG Isolated from ITSI fTS2 Total Ac<:csion o. 

C-662 AG-A Soil 188 223 566 AJ242890 
BN4 AG-A(CAG2) Soil 188 223 566 AJ242891 
SIR-2 AG-Bo fptlll/(it'(l fXllOIOS 185 230 570 AJ242892 
C-455 AG· Bb Ory:a Slllil't1 185 230 570 AJ242893 
708 AG-C Soil 189 223 567 AJ242894 
C-610 AG· D unknown 189 223 567 AJ242895 
Rhl55 AG-E unknown 190 223 568 AJ242896 
C-653 1\G-G unknown 183 232 570 AJ242897 
AV-2 AG-I J\rttmisia sp. 183 229 567 AJ242898 
184 AG-J unknown 183 229 567 AJ242899 
FA59209 AG-K unknown 193 237 58S AJ242900 
76146 AG· L unknown 190 222 567 AJ242901 
TCI AG· ' unknown 186 230 57 1 AJ242902 
76150 /\G-P unknown 187 230 572 AJ242903 

c) Isolate Isolated from ITS ! ITS2 Total Accession No. 

R. urrolis l'oa 011111w 2 12 231 598 AP063019 
C. o-s2 Ory:,a smil'l1 226 249 630 AJ000192 
Co-, I Orr::.o sotil'l, 227 249 63 1 AJ00019 1 
Co-,3 Ory-:.asotfra 226 249 630 AJ000193 
Co-s -i Oryw satfra 226 248 631 AJ000194 
Rh281S ViC'iafaba 188 228 571 Ul9962 
521 soil 190 230 575 U l9950 
C l (CAG-1) Feswca 198 24 1 594 AJ301903 
C2 (CAG-2) />i11ospom111 198 238 591 AJ30 1899 
C-1 (CAG-3) Jimipcrns 191 243 589 AJ301900 
CS (CAG-5) T(l)CIIS 190 240 585 AJ301901 
C6(C1\ G-6) Erigero11 co11odic11si.s 185 236 576 AJ301902 
CS (CAG-7) Pi11osporu111 190 245 590 AJ302006 
CII Tri1ic11111 oes1il•11m 210 231 596 AJ302007 
Ct3 Tri1ic11111 ontil'llm 2 10 231 596 AJ302009 
Ct2 Tr i1ic11m aesti,·um 210 231 596 AJ302008 
Eab-aB Afrdicogo satil'O 228 242 625 AJ302010 
Eab-S3 Crocus sa1fr11s 185 233 573 AJ242883 
I\( C'irt'i110/ll I Ory::,o so1i1•0 213 198 566 AJOOOl96 
I\'. drci11ata II Ory:.o soiil'o 212 198 565 AJ000195 
i\. hi.f(HITIIS unknown 29-1 207 656 AJ301619 
S. vrm1ifua Orchidaceoe 171 199 525 AF202728 
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Basidio mata whitish to almost hyalinc. rcsupinate. thin, hyme nium consist ing of a 
hypochnoid. pruinose. pcllicular layer over the water surface (when fruiting in sterile water 
with radish seedling ) or o n the o uter surface of the agar. near the margins o f the Pctri ­
dish. more rarely covering the whole plate surface and even occasionally colonizing vege­
table debris added to the medium (i.e. pine twigs. Neri11111 leaves. etc). 

Bas idia g lobose when young. then pyriform to sphac ropcdunculate ( 16.2-) 18.2-20.8(-
24) x 7-11 µm . produced directly from basal hyphae or in raceme-like groups. S1crigma1a 
4 or 5. very long (more than twice the length of the hasidium). ( 19- )22- 35.7 x 1.9-3 µm. 
cornute. curved or straight. easily collapsing and often with adventitious septa occurring 
near the tips. Basidiospores broadly ellipsoid to ovoid (Q = 1.2- 1.4. average 1.26) in front 
view. amygdaliform 10 ightly c itriform in s ide view. 5-7(-8) x (3.5- )4 - 5.5 (-6) µm 
(average 6.42 x 4.19 µm) (n = 2 1 ). apiculate. hya line. smooth. not amylo id. germinating 
by a lateral germ-tube and more rare ly by repetitio n. Subicular hyphae hyalinc. thick 10 
thin-walled. 3.5- 5.5(- 6.5) µmin diam. Moni lioid hyphae occurring among the hymcnial 
tissues, consisting of inOatcd , barrel-shaped elements. up to I 5 µmin diam. Clamp-connec­
tions absent in all ti sue:, . 

Habitat - Saprotrophic on rhi1ospherical soil and healthy :,affron corms (Crocus saril'IIS 
L.) and pine seedlings (Pi1111s lw/cpe11:iis Miller) in agricultural ground. 

Matuiol studied. SPAIN: Albacc1.:. Tobarra. 28 ov. 1996. in agricuhur31 ground wi1h Cmc11.1 sa111·11s 
L .. leg. 0. St1la:t1r & M.C. J11/ia11 (holo1ypc. AH 26603): 1b1dcm. 7 July 1996. AH 26605: Albacccc. 
Agua,- Nucvas. 7 Ju ly 1996. leg. O. Sala:ar & M. C. J11/i611. Al I 26604. 

A yste m of anastomosi:, grouping based on hyphal fu sion is widely accepted as the hasis 
for recognizing groups among the several taxa that constitute the form-genus Rhi:.oc1011ia 
(Ogoshi. 1975: Sneh c t al. 1991 ). Thc~e methods have been extensively employed for both 
multi nuc leate and bi nucleate Rhizocro11ia isolates. in. tead of taxonomical approaches deal­
ing with teleomorph-based syste m~. Several authors have pointed out the difficulty in differ­
entiating species within Cerarohasidi11111 (Ogoshi ct al .. 1983). Although there arc some 
reports in the lite rature of well-defined taxa based on the morphology of the teleomorphie 
phase (i. e. C. orywe-sariw,e Gunnell & R. K. Webster ( 1987): C. ramicola Tu. Roberts & 
Kimbrough ( 1969)). many of the telcomorphs from the diffe rent anastomosis g roups 
recognized within 'binuc lcate Rhizoc1011ia' (AG-E. AG- L. AG-I. AG- K. etc) obtained in 
the laboratory by indirec t methods. although assigned to Cemrobasidi11111. are generally 
110 1 defined at specie:- level (Sneh ct al .. 1991 ). 

Tha11arephorus. the tclcomorphic tage o f multi nucleate Rhi:.oc1011ia (e.g. R. sola11i) is 
the closest genus to Cemrobasidi11111. The systematic posi tio n of both genera within the 
Bas idio mycctcs has been previously s tudied (Talbot. 1965: Eriksson & Ryvardcn. 1973: 
Stalpcr & Andersen. 1996: etc.) and the re lat ionships o f the Cerarobasidi(l(:cae with the 
Heterobasidio myct:tes (mainly 'fi1/as1wllaceae and Tremel/acme) pro fusely discus~cd. The 
systematic arrangement still re mains unclear. a lthoug h they are presently placed among 
the Ceraiobasidiaceae (Ceratobasidiales. Bas idiomycctcs) within the Homoba idiornycctes 
( Hawkswonh et al.. 1995). Recently. Robcns ( 1999) suggested a rearrangement of the classi­
fication proposed in Hawkswonh ct al. ( 1995). He proposed simplifying the current nomen­
clatural status of genera within the Ceratobasidiaceae by rccognizingjust three genera with­
in the family: Cerarobasidi11111. Tha,uuephorus and Wairea. As stated by several authors 
(e.g. Stalpcrs & Andersen. 1996: Roberts. 1999). the differences used to distingui h these 
genera arc gradual. a lthough it is commonly accepted that Tlumarephorus is applied to those 
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mo,.tly para.i tic fungi with hypochnoid. sometimes gcla1ini1.ed basidiomes with c llip oid 
10 bam:1-,.hapcd ba, idia fom1ed from vcnically branching. cymo e hyphae (mostly contain· 
ing more than two nuclei per companmen1). while the name Cermobasidium is applied to 
taxa wi th ccraccous frui1bodies wi th ovoid to sphaeropcdunculate ba,-idia arising in raceme· 
like groups from the subicular hyphae (generally with two nuclei per compartment). The 
convenience of accepting genus Waitea as a member of the Cerawbasidiaceoe will be 
discussed below. 

The i.it.c,. of the ITS region ( ITS I. 5.8S and ITS2) of the diITercnt i,.olates arc listed in 
Table I. The ITS I region varied in length from 171 10 228 bp. the ITS2 region varied from 
198 to 249 bp. It was regularly observed that the ITS I region wa~ :-lightly shorter than the 
ITS2 for all the isolate u ed in 1hc i.tudy. The 5.8S region was highly con~erved: :ill the 
i olate:. analyzed were 155 bp in length. only minor variations in nucleotide sequence were 
detected among i olate and this variation was identical in isolates belonging to the amc 
-pccie:-. The percentage of similarity in the total ITS region among the main clusters rccog· 
nized in the phylogcnc1ic tree (labelled from GI to G9) is summari1.cd in Table II. 

Phylogenetic trees ba, ed on ITS seqm:nces were obtained with PA P. PHYLIP analysis 
did not differ in the topology of the strongly supported branches. The parsimony analysis 
of the e characters generated I 00 equally parsimonious trees with the minimum length tree 
of I 008 step:,. wi th consistency (Cl) and retention (RI) indexes of0.6577 and 0.8214 re pee· 
tively. One of these moi.t parsimoniou trees is s hown in Fig. 2. Parsimony analysis of the 
ITS region suppon in general the morpho· and cytological c rite ria used for defining and 
dclimi tating :-pccies within Cermnlwsidi11111. 

With the exception of Cemwbasiclitmt comigemm (AG-Bo and AG-P). C. cereal is (AG· 
D) and C. ory::.tlt'·sari1•a1• (AG· Bb). when more than one isolate of the same pecies wa 
sequenced. they always clustered t0ge1he r in the same branch. or :11 least in adjacent 
branche . 

Phylogene;:ti c analysis grouped ull the bi nuc leate taxa with a Cemtobasidi11111 teleomorph 
in seven groups. mo~t of them well supponcd by boots trap indexe . These bi nucleate groups 
clustered apan from the isolates of ~lhitea circinara and Sercndipiw wrmifem. Several 
authors have discussed the po. ition of these last two 1axa. usually considered within the 
concept of Rlri::.ocro11ia s. l. according to the morphological feature;:s exhibited by their ana· 
morphic ~•ates. Moore ( 1978. 1987). employing electron microscopy to charac terize the 
ultra. tructurc of the septa! pore apparatus. designated those binuclea1c Rlri::.ocw11ia ana­
morph with a perfect stale in the genu T11fas11ella as belonging to £1mlorlri::.a. while 
Andersen and Moore (Moore. 1996) erected the ephitet Opadnrhi::.a to accommodate 
Rlri::.octoni" glolmlaris Sakscna & Vaanaja. a taxon with a teleomorph in Sebaci110 s.l. , 
very similar to £p11lorlri::.a but with a different septal pore apparatus. 

On the basis of these studies. hoth genera must be considered as peripheral to Rlrizocw11ia 
in the modem concept o f the complex. Nevertheless. Roberts ( 1999) included Wairea as a 
member of the Cerarobasidiaceae. considering the genus as very close 10 (if not synonymous 
with) Tlra11atephorus based on morphological criteria. Phylogenetic reconstruction carried 
out in the present study is not in concordance with 1hi" hypothesis. and s uggests moving 
\Vairea out of the Cermobasidiaceae. Furthermore Johanson c t al. ( 1998). in a swdy 
employing a PCR-based method 10 discriminate between the different taxa involved in the 
rice sheath-blight disease complex. showed that isolates from Rhiwc1011ia oryzae (1e leo­
morph = U11itea circi,ww) clustered apan from those of R. solrmi and R. orywe·SC/til'C/1' 
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IN 

lot C. cornlguum AG-A 
C. corniguum CAG2 

C. corniguum AG-C 
C. cuc,a/is AC-0 
Cuatobasidium sp. AG-E ] 

l Group I 

CuaJobasldlum sp. AG-L 

C. cornigerum Cl (CBS) l 
C. cornlguum C2 (CDS) 

C. corniguum C4 (CBS) 
C. ,ornlguum CS (CBS) I Group 2 j 
C. C'Orniguum C8 (CBS) 

C. C'Ornlgrrum C6 (CBS) 
Ci'rotobasldium sp. Eab-AB 

,, 
" 

C. ory:.ai'-Sativai' 2 (CD) ] 
C. Of)•lOi'-Satiwu 3 (G 8 ) I C 3 I 
C. oryzac,-satlvoi' I (GB) . roup . 
C. oryvu-sativai' 4 (GD) 
Cuatobasldlum sp. AG-S 

C. u rc,a/is 11 (CBS) 
C. Ufi'Olis IJ(CBS) 
C. C't!ft'Olis 12(CBS) 
C Ctrt'Olis GD) 

C. albasiunsis Eab-f2 
C. albasitensis Eab-S I 

Group 4 

C. albasitensis Eab-f'J 
C. a/basitt'nsis Eab-SS 
C. albasilc,nsis E•b-S6 
C. albasitmsis Eab-FI 

I Group 5 

C albasitt'nsis Eab-F6 
C. albasitmsis Eab-FS 
C albasitensis Eab-Fi 

IN Cnknown ltltomorph AG-I 
Ceratoba.sldium sp. AC.J 

• II Ceratobasldium sp. AG-G 
C. Ol')'Zllt'-SOtivar AG-88 
C rorniguum AG-BO 
Ceratoba.sidium sp. Eab-S3 
Ctratobasidium sp. 521 
Cuatobasldium sp. RH2815 

C cornlguum AG-P 
Unknown ltltomorph AG-N 
Cuatoba.sldium sp. AC-K 

JI Group 6 

Group 7 

Waitra d rd nata (GB) J I Group 8 
Waiua circinata II (GB) r-----, 

.._ ______ Sui'ntipita vumifi'ro - ---- I Group 9 
Agoricus bisporus (oulitroup) . 

0.1 

Fig. 2. One of 1he mosl par imonious trees gcncra1cd from a hranch and bound algorilhm in PAUP 3. 1.1. 
u,ing CLUSTAI.W for alignment. TI1c lrec, were roo1ed wilh 1hc ,cqucnce of one isolate of Agaric11s 
bispoms (Agaricaccae). TI1e numbers above branches indica1c the bootstrap percentage from 1000 boot­
,trap rcplicmes (for values greater than 50 %). Decay 1ndicc, up to IO steps arc indicated hclow brnnchc, . 
Horizontal lengths represent genetic di,tance,. 
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Table II. Perccnlagc of sequence divergence among 1hc nine cluslers recognized in lhc phylogene1ic tree. 

GI G2 G3 G4 GS G6 G7 G8 G9 

GI 0.00 14.09- 13.03- 14.89- 10.84- 10.44- 10.48- 3 1.67- 40.64-

6.27 17.84 18.24 17.38 12.80 13.02 14.61 33.48 43.48 

G2 :us- 15.16 15.75- 10.57- 12.07- 11.63- 34.07- 42.90-

13.88 22.80 25.22 14.38 13.99 15.94 40.23 44.56 

G3 0.16- 16.46- 13.23- 11.80- 12.89- 36. 19- 42.03-

8.46 17.75 15.85 15.06 17.82 39.46 43.61 

G4 0.34- 13.84- 13.67- 14.78- 38.25- 43.01 -

1.53 15.09 15.43 16.65 39. 19 43.72 

GS 0.00- 4.56- 6.27 30.56- 40.32-

1.06 6.30 8.35 31.52 41.71 

G6 0.18 7.34- 29.83- 40.08-

2.88 10.02 31.15 40.32 

G7 0.35- 29.61- 39.05 

4.37 30.85 41.83 

GS 0.53 45.24-

45.37 

G9 

(leleomorph = Cera1obnsidi11m oryzae-sativae). The systematic pos ition of SerendipitCl 
,•ennifera. as revealed by molecular phylogeny. agrees wi th the conclusions previously 
reported by some authors (e.g. Roberts. 1999: Andersen. 1996: etc). The first author 
segregated some taxa from the genus Sebacina Tul. (Treme/lClles s. Hawksworth ct al. . 1995) 
into at least four genera: Ceratosebaci11a P. Roberts. £11doperple.i:a P. Roberts. Serendipita 
P. Roberts and Hauerslevia P. Roberts. all of them included by the author in the Exidiales. 
In addition. Andersen ( 1996) employed both ultrastruc tural and molecular methods 
(including RFLP analysis) to di tinguish Waitea and Sebacina s. I. from other fonns within 
Rhizactonia. 

Group 7 includes several AG testers of binuclcate Rhizac1011ia such as AG-Bo. AG-Bb. 
AG-P. AG-N and AG-K. one binucleate isolate from Spain previous ly identified as 
Ceratobasidium sp .. together with the isolates 521 and 28 15. and two Rhizoc1011ia isolates 
previously reported in the li te rature as R. sola11i AG-4 (Boysen et al. 1996). This cluster 
separates from the rest of the bi nucleate isolates ( I 00% bootstrap value). forming a hete ro­
gcncou assemblage of taxa. including two strains of C. com igerum. one of C. ory:.ae­
satil'ae. and several AG tester isolates with insufficient or comple tely unknown sexual 
morphs. In spite of the nomenclatural heterogenity. nucleotide divergence within this branch 
ranges from 0.35 to 4.37%. suggesting that the taxonomic status of some of these AG testers 
must be revised. 
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Group 6 includes three AG tester i o lates (AG-I. AG-G and AG-J). all of them without 
any well-defined teleomorph. Recently. Masuhara et al. ( 1994) rcponed the rcleomorphic 
features of some isolates of AG-I. and charac1eri1.cd them as probably belonging to the 
species complex Ceratobasidium comixerwn. although these authors reponed two sexual 
morphs. C. comigemm and C. pse11docomiRer11111. for several i olates. The other two strains. 
AG-G and AG-J arc rcponed in the literature (Sneh et al.. 1991 ) as belonging 10 Ceraro­
hasidium. without defining any . pecific epi thet. 

Group 5 brings together all the strain. determined as belonging 10 the new ),pccici. 
proposed here (with a 98% bootstrap value). Isolates from this branch ranged between 0.00 
and I .06~ in nucleotide divergence (the lowest values found in any of the 9 clades). sug­
gesting that strains from cladc 5. a lthough isolated from different localitie (and even from 
different hosts) could rcpre en, a well-defined and homogeneous ,axon within Ct'rato­
hasidi11111. 

Groups 4 and 3 branch together (supponed by a 76% bootstrap value) and contain several 
Ceratobasidium cereafis i olatcs (Group 4) and a set of C. oryzae-satil'ae strains (Group 
3) with one binucleate AG tester (AG-S) referred 10 in the literature as Cerarohasidi11111 sp. 
Group 4 included sequences obtained from CBS isolates. together with one sequence 
obtained from the Gen Bank. and all of them showed a nucleotide divergence ranging from 
0.34 10 1.53%. which suggests a very low intraspccific variation for this taxon. In addition. 
the other isolate (AG-D) with a cxual morph defined as C. cereafis. clustered in Group I. 
together with several C. comigemm AG testers. Cera1abasidi11111 gra111i11e11111 (= C. cerealis: 
Cor1ici11111 gra111i11e11111) was proposed (Oniki ct al.. 1986) a the teleomorphic state for AG­
D (CAG- 1) strains. These authors obtained some sexual fructifications from AG-D strains 
and compared morphological measures of their hymenial components with those of Corti­
cium grami11e11111 lkata & T. Matsuura and Cera1obasidi11111 cereale Murray & Burpee. 
concluding that these three taxa must be considered conspecific. After critical revision of 
the dimensions reported for Corticium gra111i11e11m and C. cerealis in Oniki et al. ( 1986). 
these last two taxa could not be considered as synonyms. Thus. teleornorphs exhibited by 
AG-D strains can be assigned to the taxa described by Murray & Burpee ( 1984). but not to 
Cor1it·i11m gra111i11e11111. On the other hand, dimensions reponed for C. cerea/e by these last 
authors fit into the range of measure given by Rogers ( 1935) for C. comigerum. Further­
more. a recent study (Toda et al.. 1999) on several AG-D isolates from turf grass. differentiate 
two subgroups (I and n ) within lhe AG by mean of rDNA and RAPD analyses. In summary. 
molecular and morphological data suggest the existence of two teleomorphic fonn for thi 
AG; one of them probably closely related to other AG groups (i.e. AG-C. AG-A. etc) with a 
C. camif(er11111 telcomorph. and other groups defined by possessing a C. cerealis teleomorph. 

Group 3 includes four sequences of C. aryzae-sativae retrieved from GenBank and one 
AG-S tester isolate. The original host of this last strain is not mentioned in the literature 
and. although no telcomorphic tate has been defined up to date for this tester. it could also 
represent a member of thi taxon. Phylogenetic reconstruction suggests that this well-known 
rice pathogen could constitute a natural ,axon. in spite of the nucleotide divergence observed 
for the group (ranging from 0.16 to 8.46%) and the heterogeneous geographical origin of 
the samples analyzed. 

Group 2 includes some strains from the CBS culture collection (with a I 00% bootstrap 
value). all of them depo ited under the name of Cera1obasidi11111 comiga11111. plus one isolate 
from Albacete (Spain). previously identified (using teleomorph induction methods) as 
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C. comigerum s. I. Within this clade. nucleotide divergence ranges from 3. 15 to 13.88 %. 
indicating high rate of hctcrogcnity at sequence level. Furthermore. the CBS strains were 
deposited as representative isolates from several of the anastomosis groups defined for bi nu­
cleate Rhizoctonia in America (Burpee et al.. 1980a: 1980b). These molecular data suggest 
that American AGs represent a closely related pool of tax a where the different groups could 
con titute populations of the same collective taxon with different rates of somatic isolation. 

Group I and Group 2 formed a common branch. Group I isolates are 5 Japanese AG 
testers (AG-A. AG-C. AG-D. AG-E and AG-L) and one isolate from CAG2. With the excep­
tion of AG-D (discussed above). teleomorphs indicated in the literature from members of 
this group arc mostly Ceratoba.fidium comigerum or unnamed Ceratobasidi11111 spp. Several 
authors (e.g. Ogoshi et al.. 1983) have proposed correlating most of the American binucleate 
AG wi th the Japanese groups. The phylogenetic reconstruction carried out in this work 
suggests considering the different AGs de cribcd for binuclcatc Rhiwcto11ia (both Ameri­
can and Japanese isolate~) as members of the same collective taxon. where relationships 
between the different groups of isolates (in tcnm of somatic compatibility) need to be revis­
ed. due 10 the fact that correlations based on hyphal anas tomosis are not well reflected at 
sequence level. Cubeta ct al. ( 1991 ). employing molecular methodologies (RFLP analysis) 
10 characterize most of the A Gs of bi nucleate Rhi:octonia species. were able to separate 13 
of the 2 1 A Gs defined for bi nucleate Rhi:.octonia. although the relatedness and correlations 
between the American and Japanese groups were not exactly consistent with those proposed 
by Ogoshi et al. ( 1983). 

With respect to the nutritional behaviour of the taxa included in the study. molecular 
data supports the differentiation of the several life s tyle. within Ceratobasidi11111. Phylo­
genetic reconstruc tion suggests the exi tence of at least two monophyletic trends in the 
gcnu . One of them is linked to pathogenici ty. and includes Group I and Group 2. where 
most of the i o latcs arc reported in the literature as pathogenic to several plant species 
(Burpee et al.. 1980b: Ogoshi e t al .. 1983: Toda ct al.. 1999; etc.). plus Groups 3 and 4, 
which include rice and grass pathogens. The other branches in the phylogenetic tree involve 
mostly saprotrophic taxa (Group 5). as well as other isolates not previously reported as 
paLhogens (e.g. AG-I. AG-P. AG-N. etc.). or even described as plant protective i. olates 
(e.g. AG-G) (Leclerc-Po tvin et al.. 1999). 

In summary. phylogenetic analysis of the ITS region upported the definition of Cerato­
basidi11111 a/basitensis. an undescribed binucleatc taxon well differentiated from other taxa 
de cribed in the genus by morphometrical methods (see discussion below). Furthermore. 
phylogenetic reconstruction allowed the outlining of some hypotheses on the relationships 
among the rest of the taxa within Ceratobasidi11111 . Thus. C. comigerum, the most common 
and widespread taxon of the genus. has been revealed in our studies as a large complex of 
taxa (including different species. varie ties. ecorypes and populations). where a crit ical revi-
ion of the species concept. as well as a redefi nition ofthe c rite ria for defining anastomosis 

groups is still required. 
On account of the pre. cncc of two nuclei per hyphal compartment. saprotrophic behav­

iour. presence of a Ceratorhi:.a anamorph and the micromorphological features exhibited 
(including hymenial structure and basidial shape). we place the new species described in 
the genus Ceratobasidium. Ceratobasidi11111 a/basitensis is characteriud by its soil habitat. 
large and sphaeropedunculatc basidia. ovoid to subellipsoid spores and extremely large 
sterigmata (up to 35.7 µm). and clearly differs from other described Ceratobasidi11111 species. 
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Table Ill. A microscopic comparison between Cerabasidi11m albasi1e11sis. C. srridii. Tllanareplioms 
obscurum and C. comigerum. 

species spores Q sterigmata habitat 

C. a/basi1e11sis 5 - 7(- 8) X 4- 5.5 (-6) 1.2 - 4.0 - 35.7 µm long saprotrophic ' 
C . . wridii 5.5- 7.5 X 3- 5 1.5- 1.9 - 8 µm saprotrophic 2 

T. obscurum 8- IOx 6- 7 1.2- 1.4 - 1.2- 1.4 µm ,npo1rophic' 
C. comigernm (6.6-)7-11.5 X 3.5- 6 1.9-2.0 - 12 µm long saprotrophic. parasitic 

and symbiotic).• 

I) This work: 2) Eriksson & Ryvarden. 1973: 3) Robens. 1999: 4 ) Rogers. 1935. 

Ceratobasidium stridii J. Erikss. & Ryvarden. a rare nonh temperate taxon characterized 
by having small basidiospores of 5.5-7 x 3-4 µm. resembles C. alhasitensis. but. based 
on the literature available (Eriksson & Ryvarden. 1973: Robens. 1999). spores of C. stridii 
are oblong to fusiform (Q = 1.5- 1.9). In addition. spores from C. stridii were reponed to 
produce secondary spores mostly apically. a feature not constantly present in Lhe genus 
and absent in the tax on presently described . The most common and ubiquitous tax on of the 
genus, C. c:om iger,1111 (Bourd.) D.P. Rogers. seems to be a complex of several different 
1axa. which some authors (e.g. Roberts. 1999) consider within a broad species concept. 
Nevenheless. the last author has pointed out a possible splitting of the complex among 
severa l of the existing synonyms on the basis of genetic d istinctions. In this sense. D A 
sequencing in the present study suggests separating taxa such as C. cereale from C. comi­
ger11111 s. str. Concerning the new species proposed here. C. comigerum differs from C. 
albasitensis in having subceraceous basidiomes with smaller. laterally stalked cuboid to 
papillate basidia and larger. e llips iod to fusiform. ometime subcylindrical (Q = 1.4- 2.0) 
spores up to 12.5 µm long and shorter sterigmata up to 12 µm long (Rogers, 1935: Eriksson 
& Ryvardcn. 1973: Jiilich. 1989: Robcns. 1999). Cera1ot,asidi11m ohsc11r11m D. P. Rogers. 
a taxon misreponed as an orchid associate (Warcup & Talbot. 1967) and presently combined 
as Thanatephorus obsc11rum (D. P. Rogers) P. Roberts (Robens, 1998). has spore resembling 
tho e of C. a/basi1e11sis. being subglobosc to broadly ell ipsoid with Q = 1.2- 1.4 (but not 
overlapping in size range). This taxon must be definiti vely considered as a Thanateplwrus 
species as revealed by Robens ( 1998) in a study of the type collection, where this author 
repon s oblong basidia forming hymenial palisades and a saprotrophic habitat on rotten wood 
of Ulmussp. 

Morphological measures of C. albasirensis and some other Cera1obasidi11111 species arc 
summarized in Table Il l. 
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BOLBITlUS ELEGANS, A STRIKING NEW SPECIES FROM 
SOUTHERN SPAIN 

E. HORA K 1• G. MOREN02. A. ORTEGAJ & F. ESTf:VE-RAVf:NT6S2 

IJolbitills ele11,111s ,pee. "°'·· a new species wi1h gas1croid habi1. i~ described and 
illustra1cd. hs 1axonomic rcla1ionships wi1h ocher 1axa of Bolbitiu.r and members of prc­
~umably relaicd ,eco1ioid-ga:,1eroid genera are di,cu~,ed. 

While studying the Basidiomycota o f several habitats in southern Spain (Andalucfa. prov­
ince, of M,tlaga. Huclva and Cadiz). the elegant basidiocarps of a bolbitiaccous agaric 
attracted our attention by their Gastrocybe- or Galeropsis-like habit. The weakly deliques­
cent basidiocarps with brilliant golden-yellow pileus and pale yellow stipe have exclusively 
been found on horse dung in open and grazed meadows on limestone. 

The present taxon has previously been recorded a Gas1rocybe sp. in the checklist refer­
ring to the 13asidiomycota in or near the endemic Abies pi11sapo forest, in Andalucfa (Ortega 
ct al., 1996). On several latcrocca ions. material in perfect condit ion was recollected which 
subsequently allowed a thorough analysis or the taxonomically relevant macro- and micro­
:.copic features of the ephemeral basidiocarps. Despi te the fact that the basidiocarps are 
mimicking taxa of gasteroid Bolbitiaceae. it tu rned out that all morphological characters 
observed in the new taxon clearly indicate that this species belongs to the genus Bolbitius 
Fr. and not. as earl ier suspected. to any of the associated sccotioid-gasteroid genera (Heim, 
1950. 1968: Watling & Gregory, 1981 ). 

MATERIAL AND METHODS 

SE 1-photographs of the bas idiospores. prepared by the c ritical point method. were taken 
with a Zeiss-DSM 950. For microscopic examination the material wa~ mounted in KOH 
(4%). NH40 H (2%) and Congo Red-solution. 

The description or Bolbitius elega11s is based upon data taken from collections found 
within close vicinity at three different localities. The holotype is deposi ted in the Hcrbarium 
AH (Alcaht Madrid): isotypes and paratypcs arc lodged both in GOAC (Herbarium Granada, 
Sp:iin) :ind ZT (Zurich. Switzerland). 

Bolbitius elcgans E. Horak. G. Moreno. A. Onega & Esteve-Rav .. spec. 11011. -
Figs. 1-4 

Pileu~ 10- 35 x 4 - 12 mm. ob1usc cylindrico. dcin conicocampanulaius. ~eco1ioideu,. lu1eu< vel ~ul­
phureu,. viscidu< vel glutino~us. substriatus. frngili s. dcliquesccns. Lnmcllae libcrae vcl subnucnun1nc. 
densissimac. ochraecne. dcliqucsccn1cs. Stipes 40- 110 x 1- 4 mm. eylindricus. stramineus. pruinosus. 

I) Gcobotnnisches lns1i1u1 ETH. Hcrbarium. Zollikcrscrassc 107. CH-8008 Zurich. Swim:rland. 
2) Dpto. Biologia Vcgecal. Univcr,.idad de Alcala. E-28871 Alcah\ de Henar~. Madrid. Sr,ain. 
3) Dpco. Biologfa Vegcrnl. Fae. de Cicncias Biol6gicas. Univcrsidad de Granadn. E-18071 Granada. Spain. 
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fistulosus. fmgilis. Velum nullum. Caro fragilissima . Odor ,nporquc nulli. Ba,idiosporac 12- 15( 18)" 
6.5-9(-12) µm. lcvcs. ell ipsoidcac. poro conspicuo ins1ruc1ac. crasse1unicarnc. Bnsidia 23- 30 x 11 - 13 
µm. sphacropcdunculata. 4-sporigcra. Cheilocys1idia usque nd 4 5 µm diam .. globo,a vcl ovoidcn. con· 
, picua. hynlina. Plcuroc)'>lidia nulln. Cnulocys1idin 70 x 9- 13 µm. polymorphica. Pilcipcllis ex cclluli, 
clav:lli.. 40 60 x 12-25 µm. ixohymcnidermium fom1nn1ibu~. Fibulae nullac. Ad fimum equinum. 

Holotypus: Hispania. M~laga. prov. Ronda. Nava de San Lui . 2 o,·. 1994. Alcoba. E.~tevc-R:l\'clll6,. 
Horak & Oneg:i. AH 19372 (holo1ypus). I sot> pus: GDAC 39965. paratypu,: ZT 5273. AH 19577. 

Pilcus 10- 35 x 4- 12 mm. at first narrowly cylindric-conical wi th obtuse apex. then coni­
cal-campanulate. no t or barely expanding. colour varying between golden-yellow. egg­
yellow to lemon-yellow when young. gradually changing to grcy-fcrrugineous or ochra­
ccous-brown in ageing and ovcrmaturc ba. idiocarps. surface smooth. viscid to trongly 
glutinous when moist. margin tra ight weakly tran parent-striate. attached to tipe in young 
and collapsing pilci, but separated in mature pecimens. \'Cil remnants absent. Lamellac 
very crowded. straight and radially arranged (rarely anastomosing but never lacunose). free 
to adnexed to stipe, s lightly ventricose. ochraccous to ochre-orange at maturity. r.ipidly 
deliquescent. autoly is beginning at the whitish edges. Stipe 40-110 x 1- 4 mm. cylindrical. 
ncxuosc. fistulo~c. brittle. lemon-yellow when fresh. then straw-yellow 10 i abel. at fi ~ t 
conspicuously pruinosc to furfuraccous. becoming g labrous wi th age. dry. hollow. solitary 
or in group . rarely cespitose. vei l ~cmnants absent. Context in pileu:. and stipe very fragile . 
Smell fungoid. Taste not recorded. Spore print brilliant rust o range. 

Basidiosporcs 12-15(- 18)x 6.5-9(-12) µm. smooth (also in SEM).cllipsoid. sometimes 
slightly phascoliform and con~trictcd in profile. wi th up to 0.6 µm thick walls. orange-brown 
in KOH (2%). wi th broad germ pore ( 1.2- 1.8 µm diam.). mostly with central apiculus. 
occa ionally with attached remnant:, o f tcrigmata. Basidia 23-30 x 11- 13 µm . s ph::icro­
pcdunculate. 4-spored. stcrigmata up 10 3.5 µm. Chcilocy tidia up to 45 J.Ur. in diam .. globo~ 
to ovoid. forming a nearly homogeneous sterile band on the lamcllar edges. sometimes 
formi ng two or even three aggregated rows. easily collapsing. thin-walled. hyalinc. Hymc­
nial trama soon collapsing. Pleurocystidia absent. Caulocystidia up to 70 x 9- 13 µm. con­
spicuou:.. 1>0lymorphic. usually cylindrical to clavatc or slenderly vcsiculose. without irregu­
lar. fi nger- or knob-like excrescences (cf. Bolbi1i11s ,•i1elli11us). thin-walled. hya line. Pilei­
pellis an ixohymenidcrm. composed of long clavatc elements 40- 60 x 12- 25 J.Un. em­
bedded in gel. wi th yellowish pla~matie pigment. hypoderm of cylindrical. parallel hyphae 
(up to 3 ~un in diam.). Clamp-connections absent at all septa of the hyphac and basidia. 

Colluti<ms s111died. SPAIN: Mal3ga. Nava de San Luis. 2 Nov. 1994. on hor~c dung in pasture~. A/col><1. 
t:s1eve-Raw!lltos. Horak <i. Ortega. AH 19372 (holotypc): same local it)'. GDAC 39965 (isotypc): Ronda. 
Sierra de las Nic,·c,. Piloncs. Casa fore tal Felix Rodriguel de la Fuente. 2 'ov. 1994. same hab1rn1. 
Horak 5213 (ZT. paratypc): Huch•:1. Aracena. 27 Nov. 1999. on donkey dung in p:iqure~. R. Gald11. 
G. Moreno & L Romero de la Osa.1\ H 19577 (p:ir.11ypc). 

DISCUSSION 

The most distinctive ch.iracters of Bolbirius elegt111s arc the yellow colours of the iastc­
roid. subdcliqucscent basidiocarps. the well-developed ixoh)•mcnidcrm of the pileipellis 
and the conspicuous. vesiculose to subglobosc ehcilocystidia on the lamella edge:.. 

In the fi eld the basidiocarps of this taxon with conical and non-expanding pilci can easily 
be mistaken e ither for an aberrant fom1 belonging to the 8. vi1elli11us-complcx or for a pccics 
re lated to the heterogeneous group of gastcroid Bolbitiaceae (Watling & Gregory. 1981 ). 
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hg. I. Holbi111H f'ie ~illlI (AH 19372. holotype). - I. Basidiocarp,: 2 4. ba,idio,porc~ ,bowing germ 
pore. 



618 PERSOONIA \'ol 17, Part 4. 2001 

Fig. 2. llollntius elega11., (Al I 19372. holOl)'pc). I & 2 Coll3pscd und agglutinated l,m1cll3e near pile.ii 
in,ertion (bnr = I mm): 1 & 4. cells of p,lcipelh~ fon111ng an iAohymcnidcrm (b.ir "' 10 µm): 5. cdi:c 01 

lamella with chcilocy~tid13 (bar= 10 µm) ; 6 & 7 chcilocy,udin (b3r = 10 µm); 8. b3\1d1um; 9. ,pore, 
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2 

Fig. 3. Balbitius ele11,111s (ZT 5273. paratypc). - I . Basidiocnrp~ (bar = 20 mm): 2. ha.,idia (• IOOO. bar 
= 20 µm): 3. caulocystidin (• IOOO. bar = 20 ~un). 

The pileal ixohymeniderm composed of elongate, clavatc cells packed into a gelatinous 
matrix. clearly suggests a taxon belonging to the genus Bolbitius. Some species of Conocybe 
Fayod. which. however. are non-deliquescent, may also have a slightly gelatinized pileipellis. 
e.g. C. coprophi/(J (Kiihner) Kiihner and C. rickenii (Schaeff.) Kiihncr. In comparison to 
these tax a the thickness of the ixohymeniderm in 8. elega"s exceeds that of the hymenoderm. 

Fo llowing the taxonomic concepts proposed by Bon ( 1992). only a few species of 
Bolbitius (considered as Conocybe by some authorities) actually have typical lecythifonn 
chcilocystidia. e.g. B. tener Berk. & Broome(= Conocybe lactea ss. auct.). 8. lacte11s J .E. 
Lange and 8. crispus (Longyear) Bon. In 8. elegans. however, the edges of the lamellae 
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Fig. 4 . 8olbiti11s elega11s (ZT 5273, parmype). - I. Basidiospores (x 2000, bar = IO µm): 2. chcilocystidia 
(x 1000. bar = 20 µm): 3. pileipellis (ixohymenidem1. x 500. bar= 40 µm). - Gastrocybt latuitia Watling 
(E 18098). 4. Basidiosporcs (>< 2000. bar= IO µm). 

are exclusively composed of large. broadly clavate to globose-vesiculosc chcilocystidia. 
This distinctive character separates 8 . elegans from related taxa belonging 10 the B. vi1elli-
1111s-complex, in which the shape of the cheilocystidia and/or caulocystidia usually ranges 
from fu siform or lageniform to irregular (Horak. 1968: Enderle et al.. 1985: Cacialli ct al.. 
1995). 
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Depending on edaphic and microclirnatic conditions. the basidiocarps of many taxa of 
Bolbi1i11s more or less exhibi t a tendency 10 deliquesce. This phenomenon is also observed 
in the new species from Spain. In contrast 10 other taxa. the rather fa t decomposition process 
observed in B. elegans docs not allow the narrowly conical pileus 10 expand and thus the 
basidiocarp, retain the sccotioid a pcct. 

In the opinion of Watling ( 1968). Ge1s1rocybe is probably a secotioid ally of Bolbi1i11s. 
The de. cription of the type specie ·. G. later itia Watling (collected in Michigan. USA). em­
phasizei. the hymenifonn pileipellis. fonned by pyrifonn. hyaline cells (Babos. 1987). Exclu­
:-.ivcly based on the assumption of a passive discharge of the bas idiospore .. Watling ( 1968) 
concludes that G. lateriria should be considered a ccotioid genus. However. it must be 
stressed that many taxa of Covri1111s Pers .. developing typical agaricoid bai.idiocarps. arc 
also characterized by both deliqucscence and pas ivc discharge of the basidio!-pores. 

The arne year as Watling propo cd the new genu Gasrrocybe. Heim ( 1968) described 
Bolbi1i11s rogersii (ad. int .. nom. nud.) from Africa. Thii. species is defined a:, a "Galeropsis 
chamu ou 80/bi1i11ssubangiocarpc?". The macromorphological feature of this taxon recall 
B. ef,,gans but the two species arc readily separated by the ir microscopic characters. 

Subsequently. Singer ( 1975) and Singer & Ponce de Leon ( 1982) have considered Heim ·s 
invalidly published taxon as a !-ynonym of Gasrrocybe lmeritia Watling. whose macrochar­
acters clearly point 10 its intermediate taxonomic pOl>ition between bolbitious taxa wi th 
agaricoid and ecotioid basidiocarps. ln the case of C. la1eri1io. microscopic features (e.g. 
lecythifonn cheilocy~tidia) :;uppon a clo ·e affinity to Conocyhe sect. Candidae (Kuhner 
ex Singer) Bon. Despite the con picuou . clav.ite-vcsiculosc cheilocystidia ob ervcd in the 
new Spanish agaric, there is no doubt that Bolbi1i11., elega11s also belongs 10 the complex of 
rather polymorphic taxa centred around 8. vi1elli1111s. 

In the course of evaluating the identity of Bolbi1i11s clegans, an cxten~ivc literature earch 
(supponed by the data published in Murrill (19 17). Watling & Gregory ( 198 1) and Watling 
( 1982)1. refening to taxa de cribed as belonging 10 ei ther 80/bi1i11s or P/111eo/11s has been 
carried out. The protologues of about 50 peci~ have been screened in detail but no descrip· 
tion was discovered which matches the specific char:icteri. observed in the new Spanish 
repre entativc of 80/bi1i11s. 

The procedure also included rnxa of sccotioid genera (Moreno ct al.. 1989) characterized 
by basidiocarps whose general habit recall those of Bolbi1i11s elegans. Accordingly. the 
following secotioid species have been critically compared and subsequently fou nd not to 
be conspeci fie: 

Cy11aropliyllopsis cortlispom R. Heim ( 1968). 
Galeropsis a11g11s1iceps (Peck) Singer ( 1963) (Oas.: Ga/era a11g11s1iceps Peck. Bull. Torrey 

Bot. Club 24 ( 1897) 143). 
Galerovsis t1f)oros Courtccui c ( I 993). 
GaJtrocybe iber ica G. Moreno. lllana & Heykoop ( 1987). 
Gastmcybe foteri1ia Watling ( 1968). 
Panaeolopsis 11irimbii Wailing & Young ( 1983). 

Additimwl col/ectio11s examined for co1111wri.rn11 
Bolbi1111s coprophi/11,s (l'cck) Hongo. Mcm. Fae. Liberal Ans Educ. Shig:i Univ .. 1'at. Sci. 9 (1959) 

82. C/.tCII REPUBLIC: Mor.wia. Pa(kov. in caldario SEMPRA. 21 Feb. 1989. det . Ku than. CS 89-1-0 (ZT 
6252). 
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Bolbirius variico/or Atkinson. Stud. Am. Fungi (1900) 154. CzEctt REPU l:I LIC: Moravia. Paskov. in 
caldario SEMPRA. 6 March 1989. de,. Kulh:l.n, cs 89-5 I (ZT 6253). 

Bolbirius vifl'lli1111s (Pers.: Fr.) Fr .. Epicrisis ( 1838) 254. SWITZERLAND: GR. Davos. Tcufi. 1680 m, 
on rolling hay. 27 July 1964. dcl. Horak. 64 - 212 (ZT): GR. Susch, 1440 m. in manured meadow. 17 
Scp1. 1975. dc1. Horak. 6351 (ZT): SO. Olien. Kappel. :unong rolling grass. Ocl. 1963. dcl. Horak. 63-
263 (ZT). Tl: Vcrzascn. Al pc Tcncia near Sri one. in manured grassland. 1500 m. 14 Ocl. 1966. de1. Horak. 
66-690 (ZT). - USA: TN. John,on Co .. Shady Valley. among roning leaves on soil. 17 J une 1987. dcl. 
Horak. 3963 (ZT ). 

G11Mrocybe lareriria Walling. ~ichigan 8 01. 7 ( 1968) 20. SP,\lN: Sarcclonn. on lawn in newly arranged 
garden. aururnn 1984. 1ahar6. dct. Will ling. 18100 (E). - CANAOA: Onrario, Senaior O'Connor ~chool. 
in lawn. 14 Aug. 1983. Miller. dc1. W:ul ing. 18098 (E) . - ITALY: Rome. in lawn wi1h Paa pmre11sis, 
July 1984. dcl. Wall ing. 18099 (F.). 
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THREE NEW SPECIES OF ENTOLOMA FROM KERALA STATE, lNDlA 

P. MA IMOHAN•. K.M . LEELAVATHY I & M.E. OORDELOOS 2 

Three new species of £1110/rmw ,. I. from Kcrala S1a1c. India arc de~cribed. illu,1ra1cd 
and discussed. F.1110/nmo lwe11101i1111111, a very ,mall. hright red. omphalinoid s pecies. 
reminiscent of l-lygrocybe cl111tlwrel/11s. is unique because or its quadrme-cuboid spores: 
it fits well in subgenus Omphaliopsis. £1110/01110 1111/Ji/11111 and E. come11111 are both 
charactcrbcd by their ,-mall . pleurotoid basidiocarp,. The first b related 10 the species 
or subgenus leptonia: the ~cond fi1,- bcncr in subgenus Clmulllp11s. CommenL~ arc given 
on the ta,.onomic position of the new species. 

Following the publication o f a prelimin:iry account of the gcnu~ £1110/oma s. I. from Kera la 
State. India (Manimohan ct al.. 1995). several interesting collections belonging 10 the genus 
have subsequently been made as part of a continuing study of the agaric mycota of this 
region. Ba. cd on some o f these collection . three new species of £1110/oma are described. 
illustrated and discussed below. Materials and methods adopted arc the same as those g iven 
in the paper cited above. Colour names given in quotation marks and colour codes refer to 
Komerup & Wanschcr ( 1978). All collections cited are deposited in the ationaal Herbarium 

cderland. Le iden (L). 

Entoloma haematinum Manim .. Lcelav. & oordel.. spec. nov. - Figs. 1-3 

Basidiocarpus parvus. omphalinoidus . Pilcus 5- 15 mm latus. convcxu,. hacmatinu~. translucidus. 
primo pcllucido-s1ria1us, poslcn sulca10-,1riatu<. glaber. Larnellac subdccurrcntc, vcl de<:urrente,. nuran­
tiac. ,uhconfertac. lamellulis in1em1ix1ae. marginibus concolora1ac ct imegrac. Stipes 10- 20 x O.S- 1.S 
mm. ccntralis. cylindricus. cavus. hacmatinus. Odor nullus. Sporae 6.5- 8.5 x 6- 8 µm. quadratac. Ba.<idia 
25- 31 x 9- 1 O µm. cl:w:11a. 2- vet 4-sporigera. Acics lamc llarum fcrtilis. Chcilocystidia et plcurocystidia 
nulla. Cuticula pilei ex hyphi,- rcpcntibus. 7.5-20 µm lati~ compo, ita. Fibulae nullac. 

Holotypus: India. Kerala S tate. Malappuram District, 'ilarnburTcak Forc,1. 14 Nov. 1997. Manirnohan 
M740a (L). 

Etymology: hncmatinum ( Latin). blood red . 

Ba~idiocarps very small , omphalinoid. delicate. translucent , reminiscent of Hygrocybe 
camharellus. Pilcw, 5 - 15 mm diam .. hemj pheric to convex. with or without a s light central 
depression: with straight margin. not hygrophanous. initially finely translucently striate . 
bright red or blood red (exact shade of red not available in Ko rncrup & Wan~cher. 1978: 
nearest shade 9C8). smooth. g labrous. becoming finely radially sulcate with age. Lamellac 
well-developed. moderately crowded. without or with lamellulae of I or 2 length . sub­
dccurrent to deeply decurrent. up 10 2 mm broad. 'light orange· (8A4, 5A5. 6A4, 6A5) 
with entire, concolorous edge. Stipe I 0 - 20 x 0 .5- 1.5 mm, central , tcrete, equal with slightly 
enlarged base. hollow, concolorous with pileus or slightly paler. smooth. glabrous. with 
scanty basal mycelium. Context 'l ight orange· (6A4, 6A5), less than 0.5 mm thick. Odour 
and taste not distinctive. 

I ) Dcpanment of Botany. University of Calicut. Kerala, 673 635, India. 
2) Nationaal Hcrbarium Nederland, Universitcit Leiden branch, P.O. Box 9514. 2300 RA Leiden. The 

etherland<. 



626 PERSOONIA - Vol. 17. Pan 4. 2001 

Spores 6.5- 8.5 x 6-8 (7 .6 ± 0.65 x 7.4 ± 0.6) µm , Q = 1.00- 1.08. Qm = 1.03. n = 20. 
cuboid. m o,,1/y qucu.lrnh: i11 prv/ilc.:. rurc.:ly 5-:, ide<I. wich s lig hr/y concave: facc:L,;. Basidia 25-
3 l x 9- 10 µm. clavate. 2· or4-spored: stcrigmata less than 5 ~un long . Lamclla-cdge fenile. 
Hy menial cystidia absent. Hy menophoral tra ma regular: hyphae made up o r inllaccd. up 10 

16 µm wide clement with hyaline. thin walls. Pilcipcllis a cut is o f cylindrical hyphae, made 
up of shon. inflated e lements. 7.5-20 µm wide. with c lava tc terminal elements. 20-60 x 
7.5- 23 µm. thin-walled. with a yellowish plasmatic pigment. without encrustations. Pilci­
trama interwoven: hyphae made up or inllated, 6- 25 ~n wide. thin-walled c lements. with 
yellowish plas matic pig men1. Scipitipcllis a cutis of 3-15 µm wide. thin-walled hyphae. 
with yellowish plasmatic pigment. w ithout encrustacions: frequently showing bundles of 
caulocystidia. 25-35 x 11- 14 µ.m. inllated-clavace. with yellowish plasmatic pigment. Sti· 
pititrarna made up of para llcly arranged hyphac: clcmcnL~ 60- 90 x 3-15 µm. thin-walled. 
with a yellowish plasmatic pigment. C lamp-connections absent. Olciferous hyphae rare. 

Habitat - Saprocrophic. o n the ground. amongst decaying leaf litter. sca11c red . Novem­
ber - December. 

Specimens e.w111i11etl. INOIA: Kcr,da Srnre. Malnppumm Districr. Nilambur Teak Forcsr. 14 Nov. 1997. 
Ma11i111oha11 i\174011 (holorypc. I.): 18. ov. 1997. Ma11imolw11 MNOb: 31 Dec. 1997. M1111imolu111 M740c. 

Emoloma haemari1111m is a rather unu~ual species with its very small. brighc red. ompha­
linoid ha.~idiocarps. In additio n. some microscopical features. such as cuboid spores. absence 
of both clamp-connections and pigment encrustatio ns. plasmatic pigment and presence of 
inllatcd-clavatc caulocystidia are c haracteristics of this species. Red basidiocarps are ex­
tremely rare in Emoloma and according to Horak ( 1980). the Indian specie E11toloma 1101111111 
(Massee) E. Horak is the o nly one known to show thi colour amongst the entire range of 
lndomalayan and Austra lasian species of £1110/oma studied by him. Emoloma nc11111111 is 
ca ily distinguished by its wine-red to ochre-red. conico-companulate pileus. adnato-adncx­
ed lamellae. smaller. i odiameLric-polygonal spores and cheilocystidia. Extensive searches 
in Lhc literature revealed no comparable species from other geographical regions. The taxo­
nomic position of this species is a lso interesting. We place it in the subgenus Omphaliopsis 
Noordcl. since it does noc fit in subgenus Cla11dop11s (A. Gillet) oordcl. because of the 
colours and pigments. Cuboid :,pores arc rare in subgenus Ompholiopsis. but do occur in 
some African species (Romagnesi & Gilles. 1979). A most species of subgenus Pt,m· 
leptonia Ro magn. ex Noordel. have clamp-connections and faint encrustations in the pilei­
pcllis . it is diffic ult to place the new specie in thac subgenus. 

Entoloma nubilum Manim .. Lcclav. & Noordel.. spec. 1101·. - Figs. 4-6 

Basidiocarpus parvu,. pleurotoidus. Pilcus 4-8 mm larus. cupul3lO rcnifom,is ,·cl subnabclliformis. 
lividus . c,rri:uus. glabcr. l.arnellac ndncxac. prirno cacsiae. po,rca auranrio-gnscac. subrcrnorac. larncllulis 
intcrmixtac. marginibus concolor:11ac ct inrcgrae. Sripes brcvissimus. laremlis. Odor nullus. Sporac 7.5-
9 x 5- 6 µm. hctcrodiarnctrico-ovarae. 6 - 7 angularac. Basidia 30- 40 x 8.5- 10 µm. clavara. 4-sporigera. 
Acics larncllarurn fenilis. Chcilocystidia ct plcurocy,ridia nulla . Curicula pi lei ex hyphis rcpcnribus. 5 -
12.5 µm laris composi ra. Fibulae nullac. 

Holorypus: India. Kcrala Sute. Malappuram Di,rricr. Nilambur Teak Forest. 14 Nov. 1997. Manimohan 
M739a (L). 

Etymology: nubilum (Latin). greyish blue. 

Bas idiocarps small. plcuroto id. Pileus 4-8 mm. cupulatc-reniform co subllabclli form 
to almost ungulate with incurved entire margin which becomes lohate and fissurate with 
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Figs. 1- 3. Emoloma lroema1im11n. I. Basidiocarp; 2 . spores: 3. elements of pilcipcllis. - Figs. 4 - 6. 
£1110/01110 mtbi/11111. 4. Basidiocarp: 5 spore ; 6. elements of pilcipellis . - Figs. 7- 9 . £1110/01110 camt>11111. 
7. Ba.~idiocarp: 8. spores: 9. elements ofpileipellis. - Scale bars= 10 µm. 
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age: not hygrophanous. not translucently i.triate. ' ink blue· (20F4), finely appresi-ed hairy 
to a lmost smoorh. Lamellae with lamellulae of 2-5 lengths. subdistant. adnexed. up 10 2 
mm wide. initially 'bluish grey· (20C:2). becoming ·orange grey' (68 2) wi th age. with entire. 
concolorous slightly bluish edge. Stipe strongly reduced to almost absent. lateral. knob­
like. wi th dimensions less than I x I mm: surface concolorous with the pileus. densely 
pminose to tomentose. Context thin. white. less than I mm thick. Odour and taste not distinc­
tive. Dried specimens retaining the blue colour. 

Spores 7.5-9 x 5-6 (8 ± 0.4 x 5.2 ± 0.34) µm. Q = 1.33- 1.8. Qm = 1.54. n = 20. hetero­
diametric-ovate with 6 or 7 concave s ides in profile. Basidia 30-40 x 8.5-10 µm clavate. 
4-sporcd; srcrigmata up to 5 µm long. Lamella-cdge fertile. Cheilocystidia and pleurocysti­
dia absent. Hymenophoral trama regular: hyphae 3.5 - 15 µm wide. thin-walled. hyaline. Pilei­
pcllis a cut is of repent hyphae. 5-12.5 µm wide. often constricted at septa. thin-walled. with 
dark blue plasmatic pigment. without encrustations. Pileitram3 paralle l-interwoven: hyphae 
3.5- 18.5 µm wide. thin-walled. hyaline. Clamp-connections and oleiferous hyphae absent. 

Habitat - Saprotrophic. on decaying leaves partially buried in soil or directly on humus­
rich soil. scattered. November. 

Specime11sex1m1i11ed. lNOIA: Kcrala S1a1c. Malappuram DiMric1. l'\i lamhurTcak Forest. 14 ov. 1997. 
Ma11imoha11 M 739a (holo1ypc. L): 18 ov. 19'J7. Ma11imoha11 M 739b. 

Ento/01110111,hi/11111 is characterised by the combination of small. pleurotoid basidiocarps. 
dark blue. non-striate pileus. lateral. rudimetary stipe. heterodiametric-ovate spore with 6 
or 7 concave facets in profile. eutis-type pi lei pell is with plasmatie pigment and absence of 
both pigment encrustations and c lamp-connections. C/a11dop11s cya110111elae1111s Boedijn is 
the only blue Cla11dop11s reported so far from lndomalaya and Australasia (Horak. 1980). 

o t much is known about its variabil ity. however. since the species has only been recorded 
once from the type locality in Sumatra. Horak ( 1980) could not trace the type material. It i 
nonetheless clear thm Emo/01110 1111bi/11111, though similt1r to C. cya110111elae1111s in overall 
morphology. differs in certain fcarurei.. According to Horak ( 1980). the pileus of C. cy(mo-
111elaen11s turns red in KOH. whereas the pilcus of the present collections does not. The 
spores of£. 1111bi/11111 t1re 3lso distinctly mailer than those of C. cya110111e/ae1111s. These 
features. along wi th the geographical difference. have led us to describe the collections 
from Kcrala State a~ a new species. £111n/0111a cyane11111 (Murrill) Hesler. another blue pleuro­
toid pecies de cribed from Florida. is somewhat similar to the present collections. However. 
it is a lignicolous species with adnate lamellac. a well-developed. white stipe . . lightly larger. 
5 or 6 sided spores and colourless pileipellis hyphae. 

The taxonomic posirion of Enwloma 1111l,i111m and Cla11dop11s cya110111elae1111s is intrigu­
ing. They certainly do not fit in the current concept of C/a11dnp11s (treated as ei ther a ·genu · 
or a ·subgenus') becau e of the blue plasmatic pigment t1nd the total lack of pigment encrus­
tation . h is probably better to consider them as reduced fonns in subgen. Lep1011ia. sect. 
Cya1111/a. A. in other agaric genera (e.g. Mnrasmi11s. Maras111iel/11s. Psi/ocybe) pleurotoid 
basidiocarps are found in different pans of the infrageneric classification system and are 
by no means unique. For this reason we strongly believe that the pleurotoid habir in £1110-
lnmn is likewise polyphylcric. and may have occurred several times in the course of evolut ion 
of that genus. Cla11dop11s in the sense of Horak ( 1980) is therefore 3n unnatural, hetero­
geneous assemblage of non-related species. For that reason. the following new combination 
is made here. 



Manimohan, l.eclava1hy & Noordcloos: Thru 11e111 species of £11ro/o1110 /mm India 629 

Entoloma cyancomclaenus ( Bocdijn) Manim .. Leelav. & Noordel.. comb. 11<>11. 

8 :t\ionym: Clt111dop11s cy<meo111elar1111s Bocdijn. Rec. Trav. bot. Nce rl. 26 ( 1929) 41 9. 

Entoloma carncum Manim .. Leelav. & oordel., spec. 11011. - Figs. 7-9 
, .. 

8a.(idiocarpus pnrvus. pleuro1oidus. Pi lcus 5- 35 mm latus. subnabellifonnis. primo albidus. pos1ca 
incama1u~. c~1ria1us. glnbcr. Lnmellac liberae. incamaiae. subconfcnnc. lnmcllulis in1enn1xtac. marginibus 
concolora1ac et imcgrac. S1cpcs brcvb~imus, la1eralis vel exceniricus. solidus. Odour nullus. Sporac 7.5-
10 x 5-7 µrn. he1crodiamc1rico.ova1ae. noduloso-angulncac. Basidia 30- 39 x 9-11.25 µm. clavata, 
,hporigera. Acics lnmcllarum fcnilli!.: cheilucy~cidia cl plcurocyscidia nulla. Cu1icula pilci ex hyphis 
repeniibus 3- 21 µrn lati~ cornposi1a. Hyphac fibul ntac. 

Holo1ypus: India. Kerala Seate. Kannur Dis1ric1. Pulikurumba. 23 Sepe. 1997. Mm1 imoha11 M729a (L). 
Etymology: camcum (La tin). flesh-coloured. 

Basidiocarps mall 10 medium-sized. pleurotoid. Pileus 5-35 mm diam .. convex. sub­
nabdliform with la1eral o r excentric attachment: with initially straig ht. e ntire. with age 
upturned. irregularly lobate . fi ssi le margin. not hygrophanous, no t translucently striate. not 
zonate. whitish. becoming nesh-coloured (68 3. 682) wi th age. glabrous. with a silky sheen. 
Lamellae with lamellulac of several lengths. moderately crowded to crowded. free 10 re mote. 
up 10 3 mm wide. initially nesh-coloured (68 3. 68 2). becomi ng ·red-haired' (6C4) . with 
entire. concoloro us edge. Stipe up 10 2 x I mm. nidimentary. excentric to lateral. tc rctc. 
solid : concolorous with pileus. finely pruino. c under a lens: with we ll-developed basal myee­
lium. and with mycelial cords. Context th in. flcsh-cloured (68 2). Odour and ta tc not dis­
tinctive. 

Spo res 7.5-10 x 5-7 (8.6 ± 0.86 x 6.1 ± 0.55) µm. Q;; 1.25- 1.55. Qm ;; 1.4, n ;; 20. 
hcte rodiametric-ovate 10 almost heterodiametric-ell iptic. irregularly nodulose-angular in 
side-view. Basidia 30 - 39 x 9 - 11.25 µm. broadly clavate. 4-spored: stcrigmata up to 4 .5 
µm long. Lame lla-edge fertil e. Cheilocystidia and plcurocystidia absent. Hymc nophoral 
tram a regular. made up o f 3.5-25 µm wide. short-celled. thin-walled. hyal ine hyphac. Pilei­
pell is an undifferentiated cutis of repent hyphae. 3-2 1 µm wide. sho rt-celled. thin-walled. 
hyaline. without encrustat ions. Pile itrama parallel-interwoven: hyphae 4.5-20 µm wide. 
made up of short, hyaline. thin-walled elements. Stipititrama composed o f frequently rather 
innated. up to 40 µm wide. thin-walled. hyalinc hyphae. Stipitipellis an undifferentiated 
cutis with recurved cylindrical hyphal tips frequent ly projecting o ut. C lamp-connections 
and oleiferous hyphae rarely observed in the hymenophoral trama. 

Habitat - Saprotrophic. o n decaying ste m of palm (Coryplw 11111brac11/ifera L.) in dense 
imbric:lle clusters. September. 

Specimens e.wmi11e,J. l NOIA: Ke rala Stale. Kannur Dis1ric1. Pulikurumba. 23 Sept. 1997. Mnnirnohan 
M729a (holocype. I.): 29 Sept. 1997. Mtmimoha11 M729b. 

£1110/oma came11111 is characterised by it:, palmicolous, pleuro toid bai; idiocarps which 
appear in dense imbricate clusters and have a whitish to nesh-coloured. g labrous pileus. 
free to remote lamellae. a nidimcntary. lateral to excentric stipe. spores that are irregularly­
nodulosc in profile. no cystidia of any kind, a eutis-type pileipe llis without encrusting o r 
mcmbranal pigment. and clamp-connections. In the size and shape of spores. in the absence 
of cystidia. and in the presence of clamp-connections. it is very similar to Emoloma byssi­
sedum (Pers.: Fr.) Do nk. a species widely distributed in temperate and boreal regions. The 
latter species. however. differs in having a darker. more grey-brown pilcus. adnate to decur-

? 

r 
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rent lame llae. farinaceous odour and membranal and encrusting pigme nts in the pileipellis 
and pileitrama. The palmicolo us habi tat and growth-form in den e. imbricate clusten. arc 
a lso distinctive for £. came11111. £1110/oma depl11e11s (Batsch: Fr.) Hesler a lso seems 10 be 
very similar. but d iffers in having silvery-white hairs o n pilcus and abundant cheilocystidia. 
Fo r the time being. it seems best to include £1110/oma cam ewn in s ubgenus Cla11dop11s. 
despite the lack of encrusting pig ments. although the considerations in the discussion under 
£. nubi/11111 should be taken into account with regard to the 1axono mic status of species 
with a pleurotoid habit. 
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IIYDROPUS PARADOXUS VAR. XEROPIIYTICUS AND 
A KEY TO THE TAXA KNOWN FROM EUROPF. 

F. ESTEVE-RAVENT6S. M. VILLARREAi. & M. HEYKOOP 

l)pto. de Riologfa Vcgctal. Univ. de Akal~. E-28871 Alcala de Hcnorc • . Spain 

llwlro1m., ,,orculr>.u" "ar . . ,erophwic11s. charnctcri1cd by 11, long C) ,tidia . broad ~pores 
and habitat in xcrophytic ba"c pa<turc, with communities ofThy11111s-f,01·mul11/a ~pp. i , 
<lc,crihed as a new tax.on from Spain. In addition. a key to 22 taxa known from Europe 
is gi,·cn. 

The genus Hydropus (KOimer) Singer ex Singer has been the subject of very few mono­
graphical studies. both at European and at world-wide level. The o nly monograph of this 
genus is Singer's ( 1982) which deals only wi th tropical i.pecies. In Europe. one of the first 
authors who studied this genus was KUhner ( 1938). who recognised four :.pec ies though he 
included them in Myce11a (Pers.) Rousi.cl. Later. Moser ( 1983) recognised the genus Hydro· 
pus as a tax.on o n its own. and provided the first European ke y comprising a total of seven 
species. We also stress the importance of contributio ns publi~hed by Robich ( 1986, 1990. 
1992). Contu & Robich ( 1998) in haly. Hau,knechl et al. ( 1997) in Austria and Bas ( 1999) 
in the 1etherla nds. 

The present paper describes a new variety of Hydmpu~ paradoxus from Spain. The colour 
codes given in thi, paper are according 10 Munsell ( 1988). 

Hydro pus pa radoxus var. xc rophyticus E.~tevc-Rav .. Villarreal & Heykoop. rnr. 11011. -

Figs. 1- 5 

A typo <liffcrt ~porb, latioribus. cystidiis longioribu~ et hab11a1ionc ari<liorc. 
Holotypus: SPAL'II. Sego, ia , Parquc Natural de las hoccs dcl Rfo l)urat6n. 10 Nov. 1993. lcg. F. El>tevc­

Ravcnt6,. M. lleykoop. S.G. Busutil & P.G. E~colar (All 18987). 

Basidiomata gregarious. Pileus 10- 30 mm in diam .. hemispherical. convex to planocon­
vex. ~ometin1es with abrupt central papilla. hygrophanous. 1ranslucen1-,triatc only when 
wet. apparently smooth. fairly pruinose under the lens. very dark brown (Mu. IO YR 2/2) 
to dark brown ( 10 YR 3/3). fading 10 greyish brown ( IO YR 4/2). with yellowish brown 
( IO YR 5/6). c renulate margin. Lamcllae ascending. broadly vcntricose. deeply emarginate 
with dccurrcnt tooth. white to dirty greyish when dry. with entire. concolorous edge. Stipe 
15-50 x 2- 4 µm. cylindrical to tapering upwards. very pale brown ( IO YR 7/4). gradually 
darkening towards the base 10 greyish brown or dark brown (I OYR 4/2-3). always some­
what paler than the pilcus. e ntirely pruino e-floccosc. at the base densely covered with 
brownish fibrils. Context somewhat carti laginous. whitish 10 pale brown under the cortex 
at the base o f the Stipe. Smell none. 

Spores 7.7-9.8-11.9 x 5.4-6.35-7.3 µm: Q = ( 1.32-) I .45-/.55-1.65(-1.95): (n = 2 1 ). 
e llipsoid. broadly ellipsoid. or subg lobose. smooth. thin-walled. hyalinc. with vacuolar inclu­
sions, inamyloid. acyanophilic. Basidia 32-42 x 8.5- 10 µm. 4- pored (rarely 2-spored), 
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Figs. 1- 5. Hydrop11s parado.rns ,·ar. xeroplrytic11s (holotypc). I . Hymcnial cy~tidia: 2. pi lcipcllis: 3. spore,: 
4. ba,idi:,: 5. Caulocy~1idia. Bar = 15 µm. 

stcrigmata 4.5-9 µm lo ng. hyalinc or with vacuolar contents. clamped. Lamella edge hetero­
geneous. Cheilocys1idia and pleurocystidia abundant. (50- )70- 110(- 137) x 12- 17(- 23) 
µm. normally s ublagcniform wilh long neck. but also s ubutri fonn to c lavate . mostly thick­
walled (- 1.5 µm). Hymenophoral lr ama regular 10 ubregular. not embedded in gelatinous 
matter. not dex1rino id. consisting of long and cylindrical hyphae (-27 µm wide). constricted 
at the septa. Pi lei pell is consisting of hyphac 2- 5 µm w ide, with numerous prostrate cylin­
d rical. cylindrico-tlexuose to subclavate dermatocys1id ioid e lemenL<; up 10 80 x 7-12 µrn. 
c ylindrical to clavate. filled with brownish vacuolar conte nLc;. not fom1ing a well-developed 
palisade. and locally forming denses c lusters. Subpcllis made of wider and shorter elements 
( 15- 32 µrn wide). forming a pseudopare nchymatic layer with parietal yellowish pigment. 
S1ipi1ipcllis a cutis o f cylindrical. paralle l 2-5 µrn wide hyphae with parietal yellowish 
pig ment, with caulocystidio id termi nal elements at the stipe a pex. very variable. cylindrical. 
c lavate to sublageni forrn. 30- 85 x 5- 10 µm. thin-walled . forming clusters. Context not 
dcxtrinoid. not cyanophilic nor o leifcrous c le ments observed . Sarcodimitic tissues pre ent 
at the cortical layer of the stipe. C lamps present. but sometimes inconstant. 

Habitat - In xerophy1ic grassland. under lal'011d 11la stoechas L. and Thymus sp. 

Material s111dietl. SPAIN: Segovia. Parque Natural de las hoces dcl Rfo Dura16n. 5 Nov. 1993. leg. 
F. E.~1cvc-Ravcn16s. M. Heykoop. S.G. Busutil & P.G. E.~colar. AH 18986: ibidem. 10 ov. 1993. AH 
18987 (Holotype). 



E..te,e-Ra,·ent6s. Villarrc:it & lleykoop: Hydropus porado:ms ,·or. .urophy11c11s. ""r. 110,: 633 

Hydrop11s paradox11s is an extremely rare laxon: according to our knowledgc. it is known 
only from the type locality in Switzerland (Mo er. 1969). The Spani h collections. which 
grow in very xerophytic shrubland areas with poor. basic oil . seem to be restricted 10 th is 
vegetation where the presence of Thymus and lava11d1rla pecies seems to be constant. The 
basidiornata grow di rectly on oil o r more commonly on and around debris under the canop)' 
o r these two characteristic Mediterranean plants. Apart from this typical habitat. the broader 
spores and longer cystidia and ba..,idia. seem 10 be different from those described in the 
type collection. Macroscopically both taxa arc very similar. and the carti laginous context 
and the ventricose. annexed greyi h white g ills. which characterise this species. arc present 
in both taxa. 

KEY POR Tl IE EUROPEA~ SPECIES OF HYDROPUS 

I. Spore:. amyloid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
I . Spore inamyloid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

2. Spore globosc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3. Smell spermatic. pilcus dark brown. on alpine musci .... Hydropus mo111is-rosae 
3. Without these charac ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4. Stipe. context and lamellae with ycllowi:.h tinges 
Hydrop11~·florripe.t var. /111eipes 

4. Without ycllowi h tinge ............... Hydropus floccipes var. floccipes 
2. Spore not globo c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

5. Hymenial cystidia ab ent: alpine distribution ........... Hydrop11s dryadicola 
5. Hymenial cystidia present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

6. Pileocystidia absent ............................... . Hydmp11s C<mic11s 
6. Pilcocystid i~, present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

7. Glococystidia present ........ ......... ........... llydrop11s liciosae 
7. Glococy tidia abloent .... .... . .. . . ..... ........ ......... ...... 8 

8. Stipe whitish . • pore renifoml ........... ... .. Hydrop11s s11balpi1111s 
8. Stipe brownish. spore ellipsoid to subglobo e. . . . . . . . . . . . . . . . . 9 

9. Spore width ~ 5.5 µm: cy tidia up 10 60 µm long 
Hydmp11s p(Jrado.rns 

9. Spore width > 5.5 µm; cy tidia > than 60 µm long 
Hydrop11s pamdox11s var. xerophy1ic11s 

I 0. Pileipcllis wi th encrusting pigment . . . . . . . . . . . . . . . . . . . . . . 11 
11 . Spores up to 5 µm wide. pilcipcllis wi thout intracellular pigment. 

sarcodimitic tissues ab cnt. lignicolous 
Ol'lmi.tinmyces lan:.onii 

11. Without these characters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
12. Basidia 4-spored. clamp-connections present 

Hydropus trichoderma var. tridwderma 
12. Basidia 2-spored. c lamp-connections absent 

Hydropus trichodenna var. lobaucmsis 
10. Pilcipellis without encrusting pigment .... .. .............. 13 

13. Context darkening when cut. spores globose 
Hydrop11s a1rame111os11s 

13. Context not darkening. spore not globose . . . . . . . . . . . . 14 



634 PERSOONIA - Vol. 17. Pan 4. 2001 

14. Pileocystidia absent ............ . .............. . . 15 
15. Caulocystidia fu oid. with thick and frequentl y mucro-

nate apex ....................... llydropus 11i1em 
15. Withou11he e characters .... ..... .. . .. ..... ... 16 

16. Spores< 4.5 ~un wide. base of stipc saf ron-yellowish. 
pileipcllis with some diverticulac 

Hydropus pse11do1e11n:c 
16. Spore$> 4.5 ~wide.base of stipe without yellowish 

tinges ................................... 17 
17. Basidia 2-spored 

Hydropus scabripe.f var. scabripes 
17. Rasidia 4- pored 

Hydropus scabripes var. q1wdrispoms 
14. Pileocystidia pre ent ............................ 18 

18. Plcurocystidia present ......... .. ............. 19 
19. Clamp-connections absent. crowded 10 rather crowd· 

ed lamellae (L = 20-28. I = 1- 5) 
Hydropus fratemiger I 

19. Clamp-connections pre. ent. lamellae distant to :,ub· 
distant ............................ .. ..... 20 
20. Ba idia 2-spored. lamellae moderate ly c lose 10 

subdi i.tant (with e.g. 18 through-larnc llac accord· 
ing 10 Singer. 1982) 

Hydropus f ratemiger• 
20. Bai.idia 4-spored. lamellae di tant to very distant 

(L = 12- 16. I = 0-1) ..... Hydrop11s moseria1111s 
18. Pleurocystidia absent ...... ..... . ........ .. ... 21 

2 1. Pileipcll is consisting of a dense layer formed by pileo-
cystidia .................. 1/ydmpus 111argi11d/11s 

2 1. Pilcipclli not consisting of a dense laye r formed by 
pileocystidia (tropical species growing in European 
greenhouses) .. ....... Hydropus se111i111argi,1el/11s 

I) llydrop11s fm1emi1;er Singer. //. frairmiger s. Hauskncchl Cl al. ( 1997) and 1-1. 111osuim111s 8~ arc 
three clo.~cly related. though different tMn. H.fra1emixer s. llausknccht cl al. i~ characterized by it~ 
first duk grey-brown but later brown pilcu< with paler ocbraccou~ margin. it~ lamcllac with bro,, nisb 
grey edge because o f the prc.,encc of c heilocy tidin with vacuolar pigment . and the absence of clamp,. 
The f ruit·bodics on the coloured plate published by linusknecht ct nl. C 1997) arc cornplc:tcly different 
from H. mosuin1111s. especially because of the dbrnm to very distant lnmellae in II. moseriam,s. More· 
ove r. the taxon of Hausknccbt .:I al. grows on wood (lying stem~ of Abies). The original H. fra1emi11rr 
Sing. differs from H. moseria,ws by 2-sporcd basidia (in the laucr4-sporcd). a (~ub)urnbona1c pile us. 
white to grey lnmcllae becoming dnrk in the region along the edge (in Ii. mosuia1111s grey to dark 
grey but pnlcr towards lhc edge). probably less disiant lamcllac (according to Singer( 1982): moderately 
close to di~tant. wi1h e.g. 18 througb-larncllac). and eystidia without n long narrow neck. 
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TERFEZIA BOUDIERI, FIRST RECORDS FROM EUROPE 
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Tcrfe:ia bo11dieri is reponcd for the firs11ime from lhc Iberian Peninsula and Europe. ll 
is illu,1ra1ed and compared wi1h material and descriptions of !,imilar Tcrfc:ia species 
T. arc11aria. 'f. dtJ1·eryi and T. leptodenna. Specimens of 1: bo11dicr, from Spain were 
also compared with 1hose from Morocco. 

Plants belonging 10 the Cistaceac. panicularly species of Helia11them11111. Xolw11lw. Cis111s. 
Halimi11111 and F11ma11a. occur in many semi-arid regions in the Mediterranean basin. Most 
of these plants establish mycorrhizas. and have a specific mycota associated with them. 
notably hypogcous ascomycetes (species of Tuber, Terfez.ia. Tirmania and Picoa) (Alsheikh 
& Trappe. 1983a: Moreno ct al.. 1986: 1991; Pacioni & EI-Kholy. 1994; Moreno c1 al.. 
2000). 

Three species of Terfezia have been reponcd :so far from Spain: T. arenaria (Moris) 
Trappe. the most common of those occurring on acid sandy soils: T. /eptoderma Tul. & C. 
Tut.. which also occurs on acid oils but less frequently: and T. claveryi Cha1in. 1ypical on 
calcareous soils. These desen truffles. traditionally called in Spain ·criadillas de tierra· or 
'1Urrnas· are collcc1cd in spring under annual and perennial plants, often Helia11the11111111 
and Xolamha spp. (Moreno et al.. 1986). Their abundance in favourable years. their high 
market value. and their exportation to Arabia, make them an imponant natural resource. 

As Moreno et al. (2000) point out. these mycorrhizal fungi play an important role in the 
maintenance of Mediterranean shrub-lands by preventing erosion and dc.~cnification. Hence. 
i1 is important to study these fungi and understand the ir bio logy and taxonomy more fully. 
In the present study, we describe a rare and li tt le known species, Terfezia bo11dieri Chatin. 
not previously reported from Europe. This hypogeous fungus is collected and consumed. 
without knowledge of its specific identity. in the provinces of Madrid and Toledo on cal­
careous and gypsiferous soils. 

The material from Spain. herein reported. was compared with specimens of T. houdieri 
from Morocco, where this desert truffle is sold in local marke ts o r ·1.ocos'. 

MATERIAL A D METHODS 

Microscopic examination and measurement of ascoma clements were carried out in tap 
water. 10% aqueous NH 40H. Melzer"s reagent and Congo-Red. The photomicrographs 
were made with a Nikon microscope (Optiphot model), with phase-contrast and automatic 
photography. The SEM photographs were taken with a Zeiss DSM-950 microscope. 

Voucher specimens were deposited in AH (hcrbarium of Alcala University. Spain). 
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Tcrfczia boudicri Chatin - Figs. 1- 1 I 

Terfe:ia lmudieri Chat in. Compt. Rend. Acad. Sci. Pari, 11 3 (1891) 530. 

Ascomata hypogcous. i!\olated. 4 - 9 cm diam .. subglobose. obconical. irregular. dc:pend­
ing on whether oils arc more o r less sandy. with a basal cord or attachment fonned by 
sand and mycelium and connected to roots of vascular plants. Peridium smooth. with ad­
herent sand. brown-red to brown. reminding of potato peels. Gleba yellow-brown with red 
tones. at maturity with red-brown fcnilc pockets. surrounded by paler off-white infenile 
veins. Smell not distinct. 

Peridium composed of parcnchymato u:, cell:. with thick walls. A ci 56- 90 µmin diam .. 
globosc. (3-4 -)6- 8-sporcd. when immature with a shon wide pedicel. non amyloid. Spores 
I 8- 22 µm diam. (ornamentation included). globo c. pale yellow-brown. with a large guttule. 
Ornamentation 1- 3 µm thick and variable depending on maturity. At fi rst reticulate. then 
more or less wany with large obtuse wans often with a truncate tip. similar to T. are11aria 
(Fig. 12) but with abundant small warts. At maturity with shon cres ts and wide rounded 
warts over a reticulum. non amyloid. 

Colle<'tio11s s111died. S1'AIN: Fucmiducila dcl Tajo (Madrid). gyp, um ~hruh-land. a<rnc iatcd with 
Helia111/re11111111 sq11amn111111 (L.) Oum. Cour, .. March 1997. 8. A111n & A. Fernnnde:. AH 22364: 
Valdegucrra. Colmcnar de Oreja (Madrid). on calc:m:ou, gyp,i fcrou, soil 1ogc1her with Picoa lefebl'rri 
(Pat.) !\lain:. and a" ocia1cd with He/1a111/rem11111 salicifoli11111 (L.) Mill .. 18 /\pr. 1999. J. Ctlmtrra. 
G. Moreno. K. Kreisel & H. Kreisel. AH 19743; Cahc,.amc,ada. Toledo. 2 May 1999. £ . R11biu. J\H 19581 . 
- MOROCCO: M:lfkct of Tangcr. 19 May 1997. Lagh:ooui Rohie. AH 22363. duplicate in Mon1ccchi 
Hcrbarium. 

Addi1im1(1/ ,·nllu1io11.t .w,died. ( I ) Te,fe:ia nre11<1rii1 (Mori,) Trappe. SPAIN: Navnlmoral de la Marn 
(C~ceres) associa1 .. -d with Hf!lim11/re11111111 g111w111111 (L.) Miller. March 1995. J. L Ma11jri11 & J. Dre:. /\H 
2233 1 (Fig. 12). (2) Terfe:in c/ll\'l'f)'i Chat in. Sl'AI~: Guadix (Granada) with Heli<1111/rem11111 sulil'ifali11m 
(L.) Mill .. 30 Apr. 1977. ,I. Ortega. AH 3813 (Fig. 13). (3) Terfc:Ja le1noder111a Tul. & C. Toi. SPAIN: 
Trujillo (Cfo:n:,) with II. g11tliltw11 (L. ) :li1 ill.. 26 Feb. 1977. lcg. J.M. llem a11de:. /\H 1809 (Fig. 14). 

Terfezia bo11dieri occurs on basic. either calcareous soils or gypsifcrous marl. It is charac­
terized by large: ascomata. and spores bearing warts over a reticulum. 

Terfe:.ia claveryi also occurs in such soils. and is macroscopically very irnilar. Micro­
scopical examination is required to differentiate one from another based on spore ornamen­
tation. Te,fezia cla1·e0·i has reticulate spores without wans (Fig. 13), whereas the spores 
of T. bo11dieri have wans over a reticulum (Figs. 2- 11 ). 

On acid soils. two other species fruit. namely 7: arenaria and T. leproderma. Although 
both acidophilous . pccies occur on sandy si tes associated with the same host. they are easy 
to distinguish from each other. TI1e fom1er has a pale brown gleba with pink tones at maturity 
while T. /eproderma has green-o live tones to its g leba at maturity. These species arc also 
very different in microscopy. the spores of T. are11aria bearing warts with obtuse apices 
(Fig. 12). whereas pores of T. leptoderma have long spines (Fig. 14) (Moreno ct al.. 1986). 

~ 

Figs. 1- 11. Te,fe:ia boudieri ( 1- 5: AH 19743: 6 - 11 : AH 19581 ). I. Parcnehyma1ous cells of ascoma 
peridiurn (MO): 2. 6-spored ascus; 3. 8-spored ascus: 4 & 5. detail. spore ornamentation (MO); 6 - 11. 
,pore, , howing variation in omamcnunion (SEM). from wany over a weak reticulum 10 rc1icula1c with 
scaucrcd wans. - 12. Terfr::.ia are,wria (AH 2233 1). Spore with lnrge truncate warts (SEM). - 13. 
Tuft::.ia clo•·eryi (AH 38 13). Spore with complc1c reticulum wi1hou1 warts (SEM). - 14. Terfe::.in lepto· 
demw (/\H 1809). Spore with long spines (SEM). - Scale bars: Fig. I = 20 µm: Fig. 2-5 = 10 µm ; 
Figs. 6 - 12 & 14 = 5 µm; Fig. 13 = I µm. 
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There is an excellent iconography of T. boudieri by Ceruti ( 1960). who reponed this 
fungus as a common truffle in nonhem Africa. However. Malenc;on ( 1973) curiously did 
not mention this pecies in hi broad treatment of orth Africa. Pacioni & EI-Kholy (1994) 
described T. bo11dieri from Egypt, and provided the first SEM microphotographs of the 
spore ornamentation. 

In certain areas of the Iberian Peninsula (i.e. the provinces of Madrid and Toledo) 
1: boudieri is consumed by the locals. In cenain favourable years. large amounts of thi 
desert truffle are collected. ln these regions. it is called ·criadilla or tum1a·. the same name 
used 10 refer 10 the most abundant and commonly collected species in other regions of Spain 
(i.e. Extremadura. western Spain). namely T. arenaria. 

Until now. Terfezia bo11dieri has been known to occur only in Nonh Africa and West 
Asia. It had never been reported from southern Europe. though it was likely misidentified 
as other Terfe:.ia spp. because of its variable spore ornamentation. We observed that the 
features of the ornamentation depend on the spore maturity (Figs. 6- 11 ). At first. the spores 
are reticulate with scattered small wans. hence it is easily confused with T. claveryi. Later. 
spores become warty as in T. arenaria. but with numerous small wans. Furthermore. we 
believe the figure published by Montecchi & Lazzari ( 1993: 214). showing spores with 
rounded warts over a reticulum. likely represents T. bo11clieri instead of T. claveryi. 

In the Iberian Peninsula. 1: bo11dieri occurs on basic soils associated with Helia111he11111111 
spp .. either with annual species such as H. /edifolium (L.) Miller or H. salicifolium (L.) 
Miller o r with perennial species such a H. sq11a11w111m (L.) Oum. Cours .. the last one a 
gypsophilous plant endemic to the Iberian Peninsula. 

As Moreno ct al. (2000) point out in a previous work. the Iberian Peninsula is located 
between the African and the European continents. Moreover. these regions hare a helio­
philous flora and the associated mycota. which suggests this region may play an importam 
role in the migration of mycorrhizal fungi between both continents . particularly of those 
specie as ociated with Cisraceae. 
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A new ~pe<:ies of ni,•icolou~ myxomycetes. Diduma crisrarospomm is described from 
Spain and compared with the type of D. s11bdicryosper11111m. LM and SEM photographs 
of the microscopical c haracters arc provided. 

Myxomycete growing near melting snow have not been well studied in Spain. The fir t 
rcpon.s were published by Gr:i.cia ( 1986. 1987). and subsequently by Lado ( 1992) and lllana 
ct al. ( 1993) who rcponed new records from the Sierra de Guadarrama in Central Spain 
(province of Segovia). Gorris et al. ( 1999) published some species which fructify in mead­
ows and clearings in the East Pyrenean alpine and rugher subalpine belts of the Catalan 
Pyrenees. 

In the present paper we describe a new nivicolous myxomyccte species which was also 
found in the Sierra de Guadarrama (Segovia). 

The material studied is deposited in the hcrbarium of the University of Akahi (AH). 
Images using scanning electron microscopy (SEM) were made following Castillo et al. 

( 1998). The descriptions of spore ornamentation under SEM follow the terminology pro­
po cd by Rammcloo ( 1974. 1975). 

Diderma cristatosporum A. S.inchez. G. Moreno & lllana. spec. 1101•. - Figs. 1- 10 

Sporoca.rpia 1n gregibus. 0.7- 1.6 mm diamctro. globosac vcl subglobo~ae. ~e~~ilia. Peridium duplex. 
stralum extemum albidum. crustoccum. stratum intemum memhranaccum. hyalinum cinereum. Columella 
magna. convcxa vel hemisphaerica. ferruginosa. 

Capillitium 2- 5 µm diamctro. abundans. fuscum. ramosum. apicibus distincti~. Sporae 12- 15 µm. 
glohosae, translucidae. irregularitc:r coloratae. griseae vel hyalino·griscae. cristis irregularibus sinuo~is 
incrustatac. 

Holotypu~: Hispania. Puerto de Navafrfa 1800 m. Segovia. ad corticem r:imi cmortui Pini sylvesrris 
L .. 15-V-1997. lcg. A. SanchcL. in Hcrbario AH sub no. 18413 conservator. 

Etymology: Referring to the ridged ornamentation of the spores. 

Fructification formed of 15- 30 sessile sporocarps. Sporocarps globosc to subglobosc, 
some slightly plasmodjocarpous. 0 .7-1.6 mm diam. Hypothallus membranous. cont inuous. 
whitish with lime incrustation. Peridium clearly double; outer laye r very fragile. thick. 
smooth. irregularly dchisccnt. white. inner layer membranous. c inereous and closely applied 
10 the spore mass. Columella hemispherical to elongated, rough. reddish brown. 

Capilli1ium abundant. branched and anastomoscd. threads 2- 5 µm diam .. rigid. flexuous. 
often with many irregular swell ings and membranous expansions. dark brown and some-

I) Corre$ponding author. 
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Fig~. I 6. Diderm(1 crit101ospor11111. holo1ype (All 18413). I & 2. Sporocarps: 3 & 4. capillicium and 
spores under LM: 5 & 6. spores under LM. - Scale b:irs: Figs. I & 2 = I mm: Figs. 3 6 = 10 µm. 
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Fi!!' 7- 10. l)iderma cris1a10,por11111. holo1ype (AH 1841 3). 7 & 8. Spore~ under SEM: 9 & 10. dcrnil of 
spore omamcn1:uion under s1,~M. 

times colourless at the extrcmitie:.. Spores free. dark brown in mass. pale purple-grey in 
the light microscope. globosc. 12-15 µm diam .. with small. scatte red ridge~: when oh!>erved 
by SEM. the spore ha~ a smooth surface and the ridges arc formed by long bacula united to 

form sinuou~ lines. 
Habirnt - On fallen branche:. of Pi1111s sylvestris near melting snow. 
Db1ribu1ion - Known only from Spain (province of Segovia). 

Collef/icms m,died. SrAIS: Sc1:ovi.1. Pueno de Na"afrfa. 1800 m. on barl.. of dead hrnnchcs of P11111s 
\\fre,,ri> L.. 15-V-1997.t\. Sti11<·/;e:.AH 18-lL\(holmypc)andAH 19557. 
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11 OU. SORT. SOT. Rl&O. IUIW. 

Fig,. 11-16. D1duma s11bdic1yospem111111. holot~l>C ( 1-im,ller 228 in K). 11 & 12. Bm .• 111d label, of1hc 
l) pc; 13 & 14. ,pore, under Sr.M: 15 & 16. detail of ,pore omamcm:nion under SE~1. 
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Didemw cristawsporum i:.. characterized by its sessile sporocarps. double pcridium. red­
dish brown. hemispherical 10 elongated columella. thick dark brown capilli1ium and spores 
wi th small ridges. 

Other Didemra species dc~eribed wi th reticulate or subrcticulatc spores arc: Didemza 
s11btlictyosper11111111 (Rostaf.) G. Lister. D. re1ic11lospor11111 Nann.-Bremek .. Muke rji & 
Pasricha and D. diadema111111 Schokn. & J. L. Crane. 

Diderma s11bdictyosper11111111 was originally de~cribed from Venezuela. growing on dead 
leaves and moss. We have studied the type mate rial deposited in Kew (Figs. 11- 16): the 
omamcn1a1ion of the spores is different from that of D. cristatosporum. viz. very marked 
ridges and a reticulum on the spore surface that is visible only with SEM. 

Oidemw retic11lospor11111 de cribed from India by annenga-Bremekamp et al. ( 1984) 
has stipitatc sporocarps. a short . cylindrical columella and subovoid to subglobosc spores 
with an irregular reticulum. 

Oiderma diademat11111 described by Schoknecht & Crane ( 1978) from Illinois (USA) 
wa obtained from moist-chamber cuhures of submerged leaf liner of Acer sp. and Taxodium 
distic/111111 (L.) Rich. This species possesses scssi le sporocarps with a double peridium (the 
outer peridium is while and often incomplete ly covers the inner layer), no columella and 
globose spores. ( 11 - ) 12- 13(- 15) µm diam .. with large spine arranged in an apparently 
subreticulate pallcrn. 

ACKNOWI .f.OGF.MENTS 

We wish 10 exprc:..~ our 1hanh to the Keeper of the Kew Hcrbarium (KJ for the loan of the type o f 
Oidenna .mbdic1yospen1111m. We also thank Mr. J.A. Pfre, and Mr. A. Priego of the SEM Service of the 
University of Alcal~ for their a.~sistance. and Mr. O.W. Mitchell for revising the F.nglish text. 

REFERENCES 

C~iillo. A .. C . lllana & G. Moreno. 1998. Protophysanam phoiogcnum and a new family in the Physaralcs. 
Mycol. Re~. 102: 838- 842. 

Gorris. M .. E. Gracia. J. Vila & X. Llimona. 1999. Algun, mixomicc1s. principalmcnl quionOfils. nous o 
poc ci1a1s als Pirincus Catalans. Rcvista Catalana Micol. 22: 23- 34. 

Gracia. E. 1986. Mixomice1, quion6fils. Collect. 801. ( Barcelona) 16: 251-253. 
Gracia. E. 1987. Mixomicc1cs quion6filos. II. Li bro de rc,umenci. VII Simp. Nae. 8 01. Crip1og. Madrid: 

123. 
lllana. C .. G. Moreno & A. Castillo. 1993. Spani,h Myxomycctcs. vm. Some nivicolou, Myxomycetes 

from central Spain. Cryptog. Mycol. 14: 241 - 253. 
Lado. C. 1992. Collari a chionophila. a new myxomycete from Sp:ain. An ale, Jard . Bot. Madrid 50: 9-13. 
Nanncnga-Brcmckamp. N.E .. K.C . Mukcrji & R. Pa.~richa. 1984. Note.~ on Indian Myxomycctc:... TI1rce 

new species. and comments on others . Proc. Kon. Ned. Akad. We1cn,ch .. Ser. C. 874: 471- 482. 
Rammcloo. J . 1974. Structure of the cpisporc in 1he Trichiaceae (Trichiales. Myxomyceic~). as seen with 

1hc scanning electron microscope. Bull. Soc. Roy. 801. Belgique 107: 353- 359. 
Ram me loo. J. 1975. Structure of the epbpore in the S1e111oni1alei. (Myxomycc1cs). a.~ seen with the scan­

ning electron microscope. Bull . Jard. 801. Belg. 45: 301-306. 
Schokncch1. J. D. & J. L. Crane. 1978. Illinois Fungi V III. Didcrma diademntu m sp. nov. Trans. Brit. 

Myeol. Soc. 70: 146-150. 



PERSOO I A 
Volume 17, Pan 4, 649-656 (2002) 

COPROTUS ARDUENNENSIS, A NEW SPECIES OF 
COPROPHILOUS DISCOMYCETES (PEZIZALES, ASCOMYCOTA) 

JACQUES R. DE SLOOVER 

Unit(! d't!cologic ct de biogcographic. Univcrsitc Catholique de Louvain. 4-5 Place Croix du Sud. 
B-1348 Louvain-la-Ncuvc. Belgium 

A new coprophilous species of Cnpro111s (Pc/it.ales. Pyroncmatnceae) is described and 
rcponed from five localities oftbeArdennes (Belgium). With in the genus. it belongs to 
a group of ~pecie~ mainly identified by lhc presence of carotenoicl~ within the paraphyscs. 
It could not be identified~ any of the 25 species known. but is clo~es1 10 C. nchrace11s. 

Copm111s Korf & Kimbr. was first suggested by Korf ( 1954) who later drafted the diagnosis 
of the genus to compri:,e mainly coprophilous species with non-amyloid 8-spored asci. 
smooth, hyaline ascospores and uncinate paraphyses i.e. species traditionally placed within 
the old heterogeneous Ascoplu11111s Boud. (Korf, 1958). Subsequently Kimbrough ( 1966). 
Kimbrough & Korf ( 1967) and Kimbrough et al. ( 1972) extended the limits o f the genus to 
species with muhispored asci, some extracted from Rhyparobi11s Boud., admiuing that their 
paraphyscs arc not strictly hooked and adding new discovered species. For an up-to-date 
circumscription of the genus,, cc Van Brummelen ( 1998: 427). 

In the basic paper o f Kimbrough et al. ( 1972) eighteen species were combined, shonly 
described and keyed. Moravec ( 1971 ). Be11 & Kimbrough ( 1973), Jeng & Krug (1977). 
Th ind ct al. ( 1978). Gibson & Kimbrough ( 1980). Gene e t al. ( 1993) and Wang ( 1994) 
added seven more species. o comprehensive study has been made to asses the validity 
of the 25 described species. which more often than not are quite obviously difficult to delimit 
(Kimbrough et al .. 1972). For instance. a recent study on coproplulous Pcziwles in Italy 
(Doveri ct al.. 2000) deals with nine taxa of Copro111s of which two could not be assigned 
10 previou ly described species. 

Before dealing with the new species hereafter described we produced a key (not shown 
here) 10 the best of our knowledge for taxa referred to Copro111s•. This comparative approach 
confirmed that the infonnal groups outlined by Kimbrough et al. ( 1972) within the genus 
still hold but that specific delimitations arc hard to pin down on the grounds of limited 
descriptions of most of the species involved. Nevenheless, the material described hereunder 
combines sufficient differential diagnostic characters 10 be distinguished as a separate spe­
cies. 

The dung collected was placed in moist chambers for several weeks knowing that 
Coprotus species are among the last discomycetes to appear. Freshly collec1ed specimens 
were mounted in disti11cd water in which a11 measurements were made. Histological details 
have been studied from freehand sections. Cotton blue in lactic acid (CB) has only been 
tested for iL~ effects on ripe ascospores with non-e lastic walls developing de Bary bubbles 
artifact. Freehand drawings were made for the illustrations. Photomicrographs were made 
with light microscopy with a Leitz microscope using a 35 mm Olympus camera. 

I ) This key and comments on the species involved will be published in the near future. 
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De Sloovcr: Cn11ro111s ard11t11t1msis. spec. 11m·. 651 

Coprotus arducnncosis J.R. De Sloover. spec. 1101·. - Figs. I. 2 

Apothccia discoidca. ~c:.~ilia. dispersa: discus aurantius 0 .5- 1.5 111111 dia111ctro. cnbriusculus ob pro­
trudcntc:. asco:.. Superficies extcma glabra. alba vcl pallidc lutea. Morgo alba, paru111 pro111incns. Ejci­
pulum cctale textura globulosa. ccllulis valdc innati:,, 10- 45 J.Un diam. praecipue ad marginc111: ccllulac 
marginalcs valdc clongatnc prac::scr1im ad basim. usquc 200 µm longnc. Asci octospori 150- 185 x 10-
16 µm. latc cylindracci vcl cylindrico-clavati. infcmc lcvitcr altcnuati . A:.cosporac 12.5- 15.5 x 6.5- 7.5 
µm, cllipsoidcac, uniscrialcs . hyalinnc. lcvigatac. Paraphyscs cum multis parvis aurantiisquc guuulis. 
cylindraccac omniquoquc crcctae. comparatc crass iusculae. infcrnc scptatac et raro ramo~ac. 6 - 9 J.Ull 
diam .. raro ad apiccm lcviter incrassawc ( IO J.Ull) ohtusacquc. 

In limo fcro porcino (Sus scm/a) crcscens, in calluneto cum sphagnis (Vacci11ie111m). 
Typus: J. Dt S/001·er OOC9. Vichalm. A Sncrawe. Belgium. 2 3.111.2000. (holotypus: herh. J. De 

Sloover: isotypu~ L 998.171-667). 
Etymology: from Latin. from the Ardcnnc country. 

Apolhccia discoid. superficial. scattered. sessile on an obconical base. 0.5- 1.5 mm across. 
0.5- 0.7 mm high. Receptacle at fi rst subglobular. then expanding and finally high saucer­
shaped. light orange turning whitish when dry. smooth with a narrow and rough margin 
slightly rnised above the disk. Disk nat. bright orange. roughened by the slightly protruding 
asci or paraphyscs varying greatly in length. remaining deep orange Uf)On drying. Hymenium 
250-400 µm thick. Conical excipulum 250- 300 µm thick near the base. of clo. c ly com­
pacted isodiametrie globosc cells 10- 45 µm across. spreading into the lower and then the 
upper flank made of isodiametric. subglobular-subangular cells 30- 40 µm across (textura 
globulosa 10 angularis). or oblong cells up 10 200 µm long with thin hyaline walls near the 
margin. Margin made of inflated globular cells causing its rough bumpy appearance. Asci 
cylindrical or cylindrical clavatc gently tapering upwards and downwards from a maximum 
width below the middle. ( 150- ) 160(- 185) x ( 10- ) 12.8(- 16) µm. rounded above. 8-spored 
(but often with only some of the spores full y developed o r rarely 16-spored). the wall not 
blue in Melzer' reagent. Ascospores uniseriate or rarely biseriate. ellipsoid. hyaline. smooth. 
( 12.5- )14.5(-15.S) x (6.5- )6.8(- 7 .5) µm . Paraphyses simple or branched below the long 
upper cell. strictly cylindrical and stra ight. rather thick. 6- 9 µm wide from base to tip ( I 0 
µm). 3 or 4-scptate (exceptionally more septate). the upper cell (60- )80 (- 100) µm long. 
wi th numerous tiny (up to I µm) orange plasmatic o il guttules and large vacuoles. 

Habi tat - On dung of wild boar in wet heathland. 

Specimtns rxnmi11ed. REUHUM: Lu:1:cmburg Provi nce. Vich.:ilm. A Sacrawc (ah . 585 m). on wild boar 
dung in ,vet Vncci11ie111m heathland. 23.111.2000, J. De S/()()l'er 00C9 (holotype of Copro111s ard11e1111e11Jis. 
herb. J. De Sloovcr: isotypc L 998.171-667): Petit-Thicrs. Grand Fond (alt. 440 m). o n deer dung in wet 
Moli11ie111111. 15. Vll.2000. J. Dt Sloover OOC /06. Liege Province, BUllingen. Hol1.warchc (ah. 640 m). 
on wild boar dung in pcmy Moli11ia grassland with Coprows leucopoci/111111 Kimbrough ct al .. Asco/,n/11s 
micfuwdii 13oud .. 04. Vll . 1999. J. De SIM11?r 99CI I I : Biron. on deer dung in a spruce afforested :,itc. 
I 5.X.2000. J. De !,'/Qover OOC 139. nmur Province, O ignic.\-cn-Thicrachc. Trieu de., Cavaliers (ah. 360 
m). on deer dung in birch-oak wood with Ascozo11us woolhope11sis ( B. & Br.) Boud .. Ascobo/11s f ur· 
fi1mct11s Pers .. A. albid11s Crouan and Theltbnl11ss1er'l.'ort11s Tode, 20.Vll l.2000. J. De Sloover OOCI 14 . 

.-
Fig. I. Copro111s ard11e1111t11sis. a . Longitudinnl median section through ripe apothccium: rai:.cd margin 
of bullatc cells (left) and hymenium: b . median section through ripe npothecium: hymcnium and ectal 
excipulum with bullntc celb and e longated cells on the lower nank: c. lower nank cxcipulum with external 
elongated cells: d . paraphyscs with granular content and rcfringen1 guttulcs: c. :iscosporcs in two a.~ci 
nanking one pnraphy, is: f. a.,cus with a,cospores showing de Bary bubbles in CB. a- c . c: De Sloover 
OOC9, holotypc: d & f: De Slnmw 99C I I I). - Sen le markers: a & c = 50 ).Un: b = I 00 J.Uli : d - f = 10 J.Un. 
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De Sloovcr: Copro111s ardttt'rtrtt'Mis. spt'c. 110,: 653 

Criteria commonly used to delimit species of Copro111s are both quantitative and quali­
tative: apothecia colour and size. excipulum extent. ascus and ascospore form and size. 
paraphyses form and content. Depending on the relative importance g iven 10 these criteria 
the resulting classification may be quite d ifferent. 

De Bary bubbles arc con~istcntly induced in Copmms. pores by the use of :.pecial mount­
ing media and they have been regarded as one of their taxonomic features (Kimbrough c t 
al.. 1972). To our mind those artifacts created by mounting the spores. e.g. in couon blue 
in lactic acid. mu I only be viewed as a clue 10 the thickness or rigidi ty of the spore walls 
(Baral. 1992): they arc produced in the same conditions in quite different taxa such as Pyro· 
nemataccae like P11/vim1/a (pers. obs.) and Pse11dombropl1ila (van Brummelen. 1995) or 
Thclebolaceae like Coprotiella (Jeng & Kn1g. 1976). 

Quantitative criteria. like pore and ascus size. arc highly variable in specie. of Coprows 
from one sample o r from one author to another. For C. ochraceus ( H . & P. Crouan) J. Mora­
vec for instance. ascosporc length is reported ru 13.5-17.5 µm (Aas. 1983) and as 15-18 
(Moravec. 1971: Ell is & Ellis. 1998). Such data arc difficult 10 handle where means arc not 
mentioned. For C. ardue1111e11sis one of the collections (J. De Sloover 99C I I 1) had smaller 
ascosporcs (9-) 10.5(- 13) µm. but agreed with the type in all other aspects: that apparently 
aberrant sample could perhaps indicate a slightly deviating tax on of which the delimitation 
is not yet clear. 

Sizes of asci and apo1hccia l diameter also vary greatly. Quantitative data are so variable. 
and :.imple • tat istical analy is should be considered cs ential when de cribing new taxa 
but it is far from being a common practice. 

Presence vs. absence of carotcnoid pigment was proposed by l(jmbrough ct al. ( 1972) 
as a first order qualitative criterion 10 found groups within the genus. Yellow to bright orange 
colours are frequently noticed in the hymenium or i.ome species of Copro111s. particularly 
in the paraphyses in granule or oil droplets. Similar but duller shades have been detected 
both in the asco pores and in the cxcipulum celb and cell walls. h should be noted that the 
orange colour of the hymcnium. al> de cribed for in~tancc in C. aurom. is always the sign 
of caro1enoid bound lipids in the paraphy:,es. On the other hand, yellow or yellowish shades 
are mo:,tly linked 10 cxcipulum wall pigment. or to refringent droplets. e.g. in paraphyses. 
These quite different origins of colour are not to be confu:.ed. In Table I the 26 known pc· 
cics are set out so that specie:. sharing the same characteristics arc brought together. The 
group with lipid bound orange-yellow pigments in paraphyses is limited to seven among 
the 26 species listed: most of them have ascosporcs with light yellowish contents. as well 
as a small amount of caro tenoids in the excipulum mainly on cell walls. Obviously the 
grcatc. t amounts of carotenoids are located in the paraphy e . It should be noted that 1hi. 
small group of seven pecics has eight-spored a ci. Funhermore. the la t nine species listed 
arc completely devoid of any yellow pigment$. They u ually posse tran:,luccnt to white 
apothecia except . omctimcs when drying. Herc also are most of the mult ispored species . 

.-
Fig. 2. Copro111s ard11t'1111t'r1s,s. a. b. Habit of frui1-bodic.~ from above: c. median section of an apoLhccium 
,howing the loca,ion of d and c: d. hypothecium cclb (tcxtura angulari s): c. cctal cxcipular cells: f I. 
a co~pon:, with 1wo (h. I) in op1ical ~ection: m- o. asd wi1h uni~criatc to irregularly l>i,criatc spores: p ­
u: pM!phys~ s1raigh1 and ,hick. rarely branched 1oward_ b:ni~ (p. q) orclova1c n, apex (r). exceptionally 
,cptaic (u) with small rcfracuvc golden yellow droplets (t): a. b: De Sloovu ()()Cl /.I; c-u: De S/001:u 
99CII I. 
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Concerning pigmentation Coprotus ard11e1111e11sis seems related to the group o f the other 
six species wi th golden yellow droplets in the paraphyscs. i.e. C. brevialCIIS. C. vici111,s. 
C. cwror(l. C. /111eus. C. baeosporus. a nd part icularly C. ochmce11s. 

In Coprows the cxcipulum i as a rule poorly developed: this i particularly true in pecies 
like C. disc11/11s (Thind ct al.. 1978). yet in a few others like C. baeosporus (Je ng & Krug. 
1977) o r C. sarc111gp11re11sis (Thind et al.. 1978) it is rather well differentiated with medull:try 
and ectal layers. Moreover. the hypothecium i absent or at lea.~t indistinct as reported. e .g. 
in C. ochrllceus (Th ind e t al.. 1978). Even though well differe ntiated. the cxcipulum thick­
nc. s and the number of its layers arc o nly reported for seven species out of 25. fro m two 
layers in C. baeospnrus. up 10 a maximum of four in C. vicinus and up to live or six layers 
in C. sexdeci111spor11s ( Kimbrough e t al .. 1972). Ectal cxcipulum thic kness goes from 50-
95 µm. while the medullary excipulum could reach 425 ~u11 as repo rted in C. ochrace11s. 
While bas:11 and medullary cell arc u ually i odiamctric or slightly elongated [8-30 ~11. 

except in C. ochmce11s where they may reac h 55 µm (Thind ct al.. 1978)). cells of the ectal 
cxcipulum along the marg ins arc clearly elongated in most species reaching up to 100 ~n 
in C. 11wrgi11a111s. In thi respect C. dhofarcnsis is the only o ne of it kind. where most to p-

Table I. Loca1ion of caro1c:noid, in sclcc1ed celh or wall, of ~pc<:ie~ of Copro111s: (+ ) .. in ,mall amouni . 
+ = pn:~nt. ++ = in large amoum. 

l';ir:iphyses wilh 
yellow oil gu1-
1ulc, 

C. lac1~11s (Cooke & W. Phillip,) Kimbr .. Luck-Allen & CainS 
C. gla11ce/111, (Rehm) Kimbr.' 
C. 111arxi11a111~ Kimbr .. Luck-Allen & CainS 
C. gra1111lifor111is (P. & H. Crouan) Kimbr.S 
C. de-Xtri11oide11~ Kimbr .. l,uck-Allen & Cain S 

C. dltofare11.tis Gene. EIShafic & GuarroS 
C. lem·o1Jtx·i/111m Kimbr .. Luck-Allen & CainS 
C. d11p/11s Kimbr .. Luck-Allen & CainS 
C. u xdecimsporus (P. & H. Crouan) Kimbr.' 
C. disrnl11s Kimbr .. Luck-Allen & Cains 
C. bre1·il1>c11, (Vc:lc:n.) Kimbr .. Luck-Allen & C:iinS + 
C. vici1111s (Boud.) Kimbr .. Luck-Allen & CainS + 
C. a11rora (H. & P. Crouan) Kimhr .. tuck-Allen & Cains 
C. ochrac1ms (11. & P. Crouan) Moravec '·' ++ 

C. anfue1111e11elil J. R. De Stoo,cr ++ 
C. 1,11,.11s Kimbr .. Luck-Allen & Cains ++ 
C. baeospoms Jeng & Krug4 ++ 
C. spltaerospor11s Gib.,on & Kimhr.' 
C. 11i111ms (Fuckel) Kirnbr .. Luck-Allen & CainS 
C. rhyparobioitles (Heimerl) Kimbr. s 
C. "'illlrri ( E. Marchal) Kimbr. ~ 
C. albid11s (Boud.) Kimbr.S 
C. sara11gp11re11fi., K.S. Thmtl S.C. Kau~hal7 
C. tricl11mm1s A. c. Bell & Kimbr. 2 
C. 1111ci11a111s Y.Z. Wang9 
C. s11bcyli11drosporus J.M . Moravc:c6 

A.cospon:, 
slightly yel­
lowish 

(+ ) 

(+) 
(+) 

(+ ) 

(+) 
(+ ) 

++ 
(+) 

Excipulum walb 
mid/or cells yellow 

(+) 
(+) 

(+) 
+ 
+ 

(+) 
(+) 

(+) 
(+) 

{+) 

(+) + 

(+ ) 

I ) Aas. 1983: 2) Bell & Kimbrough. 1973: 3) Gib,on & Kimbrough. 1980: 4 ) Jeng & Krug. 1976. 1977: 
5) Kimbrough Cl al .. 1972: 6) Moravec. 1971: 7) Thind ct al.. 1978: 8) Gene ct al.. 1993: 9 ) Wang. 1994· 



De SIOO\cr: Coproms ord11t11nt11sls. sptc. nov. 6SS 

cell on the upper flank of the ectal exc ipulum elongate upwards forming a fringe of long 
cells exceeding the surface of the hymenium. Here the marg inal structure is far more devel­
oped than the one dcscrihcd for C. 111argi11a11ts, but its cells look like the nearby paraphyses 
and the ones described here for C. ard11e1111e11sis. while C. dlrofare11sis paraphyses have a 
si7.c typical of tho. e in Coprow s. Coprows artl11en11e11sis hows a well-differentiated exci­
pulum with globo e i odiametric basal cell up to 45 µm . which are of about the same order 
of :,itc as the largest ones that arc known in the genus. in C. ocl1race11s. The sizes of cells at 
the excipular margin in C. ard11e1111e11sis (exceeding 200 µm) are even larger than the largest 
reported thus far. in C. 111argi11<1t11s. The cell of the raised margin are a l o considerably 
enlarged in C. ard11emu:11sis. It appears that C. 111t1rgi110111s. C. dhofare11sis and C. ard11e11-
11msis fom, a group of three species where the marginal cells arc particularly well developed 
in different ways. 

Thu:, C. <1rtl11e1111e11sis shares the same characteristic. with the six pccic. indicated in 
Table I a:, having paraphyse:- with yellow guttules and especially the most richly pigmented 
C. od1race11s. C. a11rora. C. lme11s and C. baeosporus. Moreover. the pronounced yellow 
to orange colour o f the apothecium is another fea ture that C. ard11e1111e11sis has in common 
with C. nchrace11s and C. a11 rora. The wide straight cylindrical paraphyscs. the larger asci. 
the smaller ascospores and particularly the large swollen excipular cells arc con is tent. and 
suffi cient to distinguish C. ardll('lll1e11sis from these other species. 
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CORTINARIUS ERYTHROFUSCUS (SUBGENUS TELAMONIA, 
SECTION FIRMIORES), A NEW SPECIES FROM SPAfN 

R. MAHIQUES I & A. ORTEGA2 

The new species Cartitwri11s ery1hrof11sc11s Mahiqu~ & A. Onega c~ubgcn. Tela111011ia. 
sect Firmiores) is proposed. h ~ morphological characters are compared with similar 
taxa (c. g. Corti11ari11s petroseli11e11s Chevas.,ut & Rob. Henry and Corti11ari11s casimiri 
(Velen.) Huijsman). It taxonomic inclusion in section Firmiorts (Fr.) Henn. (subgcn. 
Tela111011ia (Fr.) Trog) is discussed. 

In 1hc las1 few years. the region of Valencia (Eastem Spain) has been exte n ivc ly studied 
from a mycological point of view. and particularly regarding the genus Corti11ari11s. Some 
of the results of this study have been published recently (Mahiques & Ortega. 1997: Ortega 
& Mahiques. 1995b. 1998). In thi contribution we propose Cor1i11ari11s erythrofi,scus 
Mahiques & A. Ortega as a new species. based on material collected by the first author 
(R. M .) which shows a combination of characters unknown in Cor1i11ari11s. 

Cortinarius erythrofi1sc11s was collected in abundance (about 100 basidiomata). fru cti­
fying in a wide area (around 1500 m2) in two different years. 1998 and 1999. The material 
studied is deposited in the Herbarium of the University of Granada. Spain (GDAC). the 
Nationaal Hcrbarium ederland. Universiteit Leiden branch. the etherlands (L) as well 
as in the private herbaria of R. Mahiqucs (MES) and F. Martinez (FM). 

Cortinarius crythrofuscus Mahiques & A. Ortega. spec. mm - Fig. I 

Pileo 30- 70 mm la10. primum fomia conica conico-campanula1a. pos1ca hcmisphncricu~ aul convcxu. 
umbonntus. 1-l ygrophanus. colorc ca;,ianco rubco aut c~taneo nigricante (s11nile Cortmarius ver1111s 
H. Lindstr. ct Melot ). in med10 ca.,tanco qu~i nigro. marccns colore castanco ochraceo. sed cum "ariis 
maculb radialibus quibusdam cas1ancis nigricantibu<. Cuticula le vi s. non rugulosa. cum paucb albidulb 
fragmcntis vcli. plus manifesti< ad margincm. Lamcllacs cmarginatae aut uncinatc. ventricosac. rarac 
(4 - 5/cm). usquc ad I.I cm la1i1udinem. colore caManco ochracco satis pcrsistente. nrista pallida. floe. 
culo..a et scrrulaia. Stipes 35- 100 x 4-15 mm. cyhndricus cum bru,c aucnua1a. colorc albidulo. scd promptc 
adipisccn, colorcm C:btaneum ochraceum in dimidia supcriore el a1rorubcn1em nigricantcm in dimidia 
infcriorc. cum fibrillarum albidularum bandb traru.vc~i,. base 1omen1osa alba. Caro colorc castanco 
atrorubcnte in pilco. a1quc in pane inferiore stipis. alba. cl promp1c. fi t cincrca in reliquo ,tipc. Odor 
lcvis. selini, aut herbae corrupla cl. quondam. parum ccnus. Sapor incon,picuus. 

Sporac 9 - 13(-14) x 6 - 7.5 µm. ellipsoideiae, sublacrimoidcs. nut subcylindricaeac. cum omamcn10 
medio. crestulis anastomosadis pracditac. Pileipellis conformata ex hyphis cum pigmcnto ca,taneo 
ochracco parictale et intrncellularc. 

Circitcr 50 basidiomata. gregaria nut connata ,ub Q11ercus pyrt11aica. prope Ciruelos del Pinar (Guadal­
ajara). Leg. R. Mahique,. 19.Xl. 1998. In hcrbarium GDAC no. 44213 (Holotypus). In Hcrbnrium L 
(lsotypus). In hcrbarium MES no. 3351 ( lsotypus). In hcrbarium FM no. 2303 ( lsotypu,). 

I ) Societal Micologica Valenciana. Dr. Climcnt no. 26. Quatretonda. 46837 Valencia. Spain. 
2 ) Dpto. Biologf:t Vegctal. Fae. Ciencia.~. Universidad de Granada. 18071 Granada. Spain. 
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hg. I. Cort111c,r111s uwmfim·u, (holOl) pu,) 'pore, SEJ\I (har = 2 µm) Fii. 2. Coni1wm1! n111mtr1 

cGDAC -12841!1 Spore, Sl.:M (bar = 2 IJIII ). 

Fruit-bodic~ g regarious to fasciculate or connate. Pileus 30-70 mm diam .. at first cam­
panulate-conical. then he mispherical-convex to convex. frequently with a broad umbo. 
hygrophanous (in mo~t cases. the pilcu:. shows centripetal drying. " ith some radial narrow 
bands which remain dark: in other the drying process is si multancous in margin and di~e. 
retaining a darl, concentrical 1.onc in between). cigar-brown or dark reddi h brown. blacki:.h 
brown at centre. turning brown-saffron on drying: cuticle :.mooth. non rugulosc. ~i lky. with 
"hiti:.h veil remnant~ e~pecially at the margin: margin tran~lucemly striate. Gilb vcmri­
co e. sinuatc. distant (4 - 5/cm). moderately wide (0.8-1.1 cm). rcddi:.h brown to saffron. 
wi th tloccose and serrulate whiti:.h edge. Stipe 35- 100 x 4 - 15 mm. cylindrical. tapering 
:..lightly towards the ba:,e. whitish when young. quickly turning ochraceous-brown in the 
upper half. dark reddish brown in the lower half (on handling). Veil whitbh. funning some 
transverse band:- on the stipc. Flci-h dark reddish brown in thc pileus. con ex and lower part 
of the stipe (similar 10 Corri11ari11s ,·emu.> H. Lind~tr. & Melot). brownish in the re:-1 of 
stipe. Smell mild. reminiscent of parsley or fermented gra ~ (~ome ba.,idiomata wi th indis­
tinct ~mcll). Ta,1e mild. somctimei. of fermented grass. 

Chemical cha.rJcters- KOH blackish brown on pileu~ ~urfocc. and pileus and :.tipc con­
text: Phcnol-Ani line negative. 

Spores (Fig. I ) (n = 180) 9 - 13(- 14) x 5- 7.5 ~un: (mean value between 10.0 - 11.6 x 
5.8-6.7 ~n: average I 0.9 x 6.4 ~n). e llipsoid 10 amygdalifom. sub-lacrymoid or sub­
cylindrical (Q: L/" = 1.4-2: mean value between 1.60 1.72: average 1.66). wi th a mod­
erately high omamentatio n (,pore outline :,errulate) made up of anas1omo ing cre:.ts. 8 :c.idia 
4-spored. hyalinc o r with browni h conten1. Gill edge hctcrogenco u~. with clavatc sterile 
cells (similar to basidia). Pileipelli). formed by a cutis o f 3.5- 6 µm wide hyphae. slight!} 
10 moder:11cly cncru~ted with a parietal brownish granular pigment. also wi th intracellular 
pigment. Hypo<lcnnium with browni:.h hyphac. 10-20 µm wide. t-lymenophoral trama made 
up of intracellular and slightly encrusted brownish hyphac. C lamp-connections pre~cnt in 
all tissues. 

Habitat - On :.andy soil under Q11erc11s pyrenaica. in mixed fore:.1 of Q11erms pyr<'n"ica 
and Pi1111s puwst,•r. 
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Material s111died. Sl'AIN: Guadalajara. Ciruclos dcl Pinnr. 19.Xl.1998. R. Mahiq11es (GDAC 44213. 
holo1ypc: L. iso1ypc: MES 3351. iso1ypc: F~I 2303. iso1ypc). Idem. 30.X.1999. R. Mahiq11es (GDAC 
44498: MES 3493). 

Ad,lirional collecrio11s smdil'd for compariso11 
Cortim,rius cw,imiri (Ve Jen.) Huijsmnn. FkANCb: Arbois. 28.IX.1998. R. Mahiques (MES 3370) (XVI 

Joumccs Europccnnes du Corr111ari11s: under Fa1111s sy fratica and Q11err11s rob11r). - SPAIN: C6rdoba. 
near Priego de C6rdoba. I 8.Xl.1996. J. G6mez & 8 . More110-Arroyo (GDAC 42848) [on acid soil. under 
Cist11s lad,111iferJ. 

Car1i11arms petrosel111e11s Chcvassut & Rob. Henry. FKA1"CE: Pc~nnes. 21.Xl.1 973 (Herb. Chcvassut 
no. 2333) [Avignon exhibition: on acid soil. under evergreen oaks I; I 8.Xl.1984. G. Chems.mt (Herb. G. 
Chcvlb,ut no. 3362). - SPAIN: Valencia. Pinet. Els Surars. 1.Xl.1991. R. Muhiq11es (MES 1552) [mixed 
forests of Q11err11s s11ber and Pi11us halepe11.fis). 

Cor1i11ari11s ,·em11s H. Lindstr. & Melot. SPAIN: Granada. Hu<!neja. Sierra Nevada. 19. V.1996. ,I. Capi/· 
la (GDAC 41046) [ 1500 mah .. in rip:irian woods of Po1ml11s 11igm :ind Sa/ixarrocinuea): Aldcirc. Sierra 

evada. 4.IV.1999. A. Capilla (GDAC 44672) ( 1400 mah .. under Pop11l11s 11igraJ. 
Corri11ari11s biformis Fr. SPAl:-1: Grnnada. Barrnnco de S. Sebastidn (Natural Park of Sierra de Baza). 

7 .Xll .1990. A. Ortega (GDAC 36716) \under l'i1111s sylvwrisl. 

Corti11ari11s ery1hrof11st11s is referred to the ectio n Firmiores (Fr.) Henn. based o n the 
size of its basidiomata (pileus 3- 7 c m diam .. stipe 3.5- 10 x 0.4 - 1.5 cm). whitish veil form­
ing silky fibres on the pileus surface. the markedly hygrophanous p ileus and spores with 
moderately high o rnamentation. However. Corti11arius erythroft,sc11s can easily be distin­
guished fro m other s pecies in this sectio n (e.g. Cor1i11ari11s biformis Fr.: Cortinarius ill11-
111i1111s Fr.) bccau e o f the reddish dark brown bas idiomata (essentially the nesh of the 
pileus and the s tipe base). parsley sme ll and larger s pores (Brandrud e t al. . 1992. 
1994). 

The parsley smell might suggest a relationship with Cortinarius rhe11barbari1111s Rob. 
Henry (sect. Br111111ei Kilhner & Ro magn. ex Melot). However, the two spec ies are easily 
distinguished. s ince Cortill(trius rhe11barbari1111.v has a different colour and habit, its pileus 
is hardly hygrophanous and the spores are smaller ( He nry. 1956; Brandrud ct al., 1992, 
1994 ). Another Mediterranean autumnal taxon with parsley me ll is Cor1i11arius pe1roseli-
11e11s Chcvassut & Rob. Henry (='? C. vem11s H. Lindstr. & Melot) (sec t. Erythrini Melot). 
which is smaller (pileus 1- 4 cm diam .. stipe 2 - 6.5 x 0.2- 0.5 (-0 .6) cm). and has quite 
different spores (Onega & Mahiques. 1995a: Onega & Chevassut. 1998). 

Corti11ari11s casimiri (Velcn.) Huijsman (= C. s11bsertipes Killmer. C. r11bellopes Rob. 
Henry) has similar spores ( Fig. 2) 10 C. ery1/rrof11sc11s. Corti1wri11s casimiri is - like other 
tax a o f section Hygrocybe (Fr.) ezdojm. (c. g. Corti11arius decipie11s (Pers.: Fr.) Fr .. Cor1i-
11ari11s sertipes f. co111rari11s (J. Geesink) A. Onega & Mahiques (= C . . fertipes ss. Kuyper 
in Arnolds et al.. 1995))- smaller. with a pileus of 1- 5 cm diameter and a stipc of2- 7(- 9) 
x 0.2-0.5(-0.7) c m, the dark reddish nesh is paler and it lacks the parsley smell ( Henry. 
I 937: Brandrud ct al.. 1994. 1998). 

It hould be noted that. because of its macroscopical characters and the large spores. 
Cor1i11ari11s ery1/rrofusc11s could also be re lated 10 some species of section Uracei Kiihner 
& Romagn. ex Melot (e.g. Corti11ari11s 11race11s Fr .. Corti11ari11s cmssifoli11s (Velen.) Kuhner 
& Romagn.). However. the species in this section have darker basidiomata becoming black­
ish on drying. a yellowish to greenish veil and spores with a very marked ornamentation 
(Moser. I 983: Brandrud et al.. I 990. 1994). Another imponant character o f section Uracei 
is the pre encc of a distinct g reenish pigment in the basidia ( Brandrud et al.. 1990: Melot. 
1990). which is absent in Cor1inari11s erythroft,scus. 
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Rcsumcn 

Se desc ribe una nueva especie Cortinoriu.s crytltro/u.sc11s Mahiques & A. Onega (subgen. Te/0111011io. 
sect. Fin11iores). recolcctado bajo Q11errns pyrt11oico en la provincia de Guadalajara (fapaila). Sc compara 
con otros taxones de caracteres similares como Corti11ori11s pe1roseli11e.11s Chevassut & Rob. Henry y 
Corti11ori11s casimiri ( Velen.) Huijsman. Sc discute su inclusi6n dentro de la sccci6n Firmiores (Fr.) Henn. 
dcl subg6ncro Te/amo11io (Fr.) Trog. 
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GYMNOPUS CASTANEUS, A NEW MEDITERRANEAN SPECIES 
FROM SPA IN 

M. VILI.ARREAL. M. HEYKOOP & F. ESTEVE-RAVE T6S 

Dp10. de Oiologia Vegetal. Univ. de Alcal!. 28871 Alcahl de I lcnarc.<. Spa in 

Gym11op11s cas1m1e11s. characteri,ed by its reddish-brown colour and lack of hymcnial 
cystidra. is described as new from Spain. In addition. the new combination Gym11up11s 
brr11111esce11s (Murrill) Villarreal. Heykoop & Esteve-Rav. is propo~ed. 

Gy11111op11s casumeus. a new species from central Spain. is described and discussed. On 
account of its peculiar macro- and microscopical characters combined with the strong farina­
ceous smell. this new taxon is easily distinguished from other taxa of Co/fybia sensu lato. 
From a nomenclatural point of view this new species is included in the genus Gy11111op11s. 
following the treatment of Antonfn e t al. ( 1997). though there is still a considerable contro­
versy in adopting this name for many species traditionally recognized within the genus 
Collybin (Bon. 1999). 

Colours are given according to the colour code of Munsell ( 1988). 

Gymnopus casta ncus Villarreal. Heykoop & Esteve-Rav .. spec. 1101•. - Figs. 1-4 

Ba<idiomata sparsa vcl subcongrcgarn. Pileu 3- 18 mm lalu~. ab initio campnnulatus vel convexus. 
dein subinfundibuliforrms. haud urnbonatu,. non ,triatus. 1010 obscure castaneus. minute vclutinu,. Lamel­
lac c. I 111111 latae. distantes. emarginatae vcl dcntc-dccurrcntes. albac, intcrvcnatac. Caro 1enui.. alba. 
Odore saporcquc farinaceis. Stipes 8- 35 >< 1.5- 3.5 mm. cylindricus. concolor pilco.1010 albo-pruinoso. 

Ba,idia (30- )35 - 45 >< (8.5 )9.5 12 µm. clavat3. 4-sporigcra. fibulata. Sporac 7.20- 8.60- 10.30 
(-11) >< 5.50-6.4.2-7.65(-7.70) µm . ellipsoidcac vcl raro i.ubglobosac, !eve~. inamyloideae. Cy~tidia 
nu Ila. Trama hymcnophori non dcxtrinoidca. haud in materiam gela1inosam inmcr,ac. Pileipcllis ex ele· 
mcntis derrnatocy,tidiforrnibu, f~ciculaiis pscudohy111cniformibus vel haud hymenifom1itcr cffonnata; 
der111atocy~tidia nu111crosa. cylindracca. cylindracco-Oexuo~a vel <uhclavata. usque ad 55 >< 6- 9 µm. 
ai.ccndcntibu, vcl ,ubcrcctus. Hyphac e r dcm1atocystidia pigmento lureolo incru,tata. Caulocystidia -
90 x 5- 10 µm, dcsccndentia ad ba~im. dermatocystidiis similia. Hyphae stipitipellis 3- 6 µm latac. non 
dc,.;trinoidea. lcvcs vcl raro divcniculatac . Hyphae vascularcs pracscn1ia scd dispcrsnc. 

Holo1ypu,: Spain. Toledo. Pinar de Al111orox. 19 Nov. 1996. F. fu11.:ve-Raven16s. C . S:1nchcz & M. Vil­
larreal (AH no. 21520). 

etymology; referring 10 the colour of 1he pileus and ~tipe. 

Basidiomata collybioid to subomphalioid. Pileus 3- 18 mm in diam .. campanulate to con­
vex when young. then piano-convex with depressed centre. finally infundibuliforrn. without 
apical papi lla. margin somewhat exceeding the lamellae. at first involu1e. then inflexed 
to straight. dry, slightly hygrophanous. not striate. weak red 10 dusky red (Mu. 10 R 3/4. 
4/4). with margin pale red ( 10 R 5/6). glabrous to fairly sericeous. Context whitish to pale 
red ( IO R 6/4) under the cuticle. not darkening. Smell and taste sl igh1ly farinaceous. Lamel­
lae 19-25. c. 1 mm wide. distant. deeply emarginate. with decurrent 100th. ventricose. locally 
intervenose. especially at their base. whitish to cream in dried material. with the edge entire 
and concolorous. lamcllulae present. Stipe 8- 35 x 1.5-3.5 mm. central. cylindrical. equal 
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Figs. 1- 4. Gy111,wp11., rns1t111e11s (holotype). I. Pilcipcllis : 2. spore,: 3. ba.sidia: 4. caulocystidi:1. Bar= 
15 µm. 

or tapering upwards (- 3.5 mm). rarely compressed and tapering downwards. uniformly 
pale red ( IO R 5/6) except for the pinkish base. apparently smooth. completely pruinose 
under the le ns. more pronounced at the apex. 

Spore 7.2- 8.6- 10.3(- 11 ) x 5.5-6.4-7.6 (-7.7) µm: Q = 1.22- 1.34- 1.49: (n = 23). 
broadly e llipsoid. rarely subglobose. sometimes wi th a very faint suprahilar depres ion. 
smooth. thin-walled. hyaline or with vacuolar inclusions. inamyloid. acyanophilic. Ba.~idia 
(30- )35- 45 x (8.5- )9.5- 12 µrn. clavate, 4-sporcd, some 2-spored (rarely I- or 3-sporcd). 
stcrigmata up to 7 µm long. hyaline or with coarse vacuolar inclu ·ions, clamped. Cheilocysti­
dia absent, only some cylindrical to clavate c lements intenningled with the basidia. Hymeno­
phoral trama regular to subregular. not e mbedded in gelatinous matter. not dextrinoid. con­
sisting of cylindrical hyphae - 40 x 2.5- 6 µm. fairly 1hick-wallcd (0.5- 1 µm). Pileipcllis a 
·pseudohymenidenn· consisting ofhyphae 2- 5(- 8) µm wide. fairly thick-walled (- 0.5 µm). 
with numero us cylindrical. cylindrico-fiexuose to subclavatc dermatocystidioid element:. 
up to 55 x 6 - 9 µm. rostrate or suberect. not fonning a well-developed palisade. and locally 
fonning dense clusters. All hyphae and dermatocystidioid elements wi1h ycllowi h intra­
parietal and e ncrusting pigment. Caulocystidia up to 90 x 5-10 µm. descending to the base. 
s imilar to the dermatocystidioid elements. Hyphac of the stipitipell is 3-6 µm wide. not 
dextrinoid. smooth or with very few isolated projections. Olcifcrous hyphae pre ent. but 
very scarce. No sarcodimitic tis ue present. C lamps present at all septa. 

Habitat - On soil. mossy banks. among fallen. decaying leaves of Q11erc11s if Px ssp. 
ballora ( Desf.) Samp. and Pi1111s pinea L. 
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Mmerial sr11died. SPAIN: Toledo. La lglcsucln. 13 Dec. 1995. S.G. 811s111il. C. Sane/re~ & M. Villorreal. 
AH 20-l75: Toledo. Pinar de Almorox. 19 Nov. 1996. F. £sreve-Rave1116s. C. Stfodre: & M. Villarreal. 
AH 2 1520(holoty1>e): Toledo. Pinardc Almorox. 11 Dec. 1999. R. l zq11ierdo & M. Vil/urreal. AH 25421 : 
Toledo. Pinar de i\lmorox. 30 May 2000. R. t:q11ierdo & M. Villarreal. AH 27053. 

Gy11111op11s c:asw11e11s belongs to sect. Vestipedes (Fr.) Antonin. Halling & oordel.. and 
is charac1erii'.cd by its reddish basidiomata. inamyloid. pores. the absence of hymenial cysti ­
dia. pre e nce o f encrusting and intraparietal pigment and absence of arcodimitic tissues. 
Because of the pre enee of re pent to subcrcct dcrma1ocys1idia this new taxon was at fi rst 
thought to belong 10 Hydrop11s. However. G. cas((111e11s does not have vacuolar pigment. 
the trama of the stipe is 1101 sarcodimitic. vascular hyphae are very rare. there are no che ilo­
and no pleurocystidia. and the spores are non-amyloid. In quite a few species plac~ in 
Hydropus by Singer ( 1982) one or more of these characters are lacking. but in none of them 
are they all lacking. Singer ( 1982: 9) mentioned 12 specie with encrusting pigment. but in 
11 of these it occurs in addition to evident vacuolar pigment. Only in H. lm11111esce11s did 
he describe the sole presence of e ncrusting pigment. We believe that the lancr is not a true 
Hydrop11s but should be included in Gy11111op11s as well. We therefore propose the following 
new combination: 

Gymnopus brunnescens (Murrill) Vi llarreal. Heykoop & Esteve-Rav .. comb. 11m•. 

Basionym: 0111phali11a brr111nesce11l Murrill. Proc. Florida Acad. Sci. 7 (' 1944 · 1945) 112. 
Hydrop11s bru1111esce11s (Murrill) Singer. Flora Ncolropica 32 ( 1982) 48. Nol 10 be confu,c<l with 

Call\·bit1 br111111esce11, Peck. Bull. Torrey 801. Club. 33 ( 1906) 214. 

Singer ( 1982: 48) indicated 1ha1 G. br111111esce11s ha:. amylo id spores and cheilocystidia 
(which according to him were also observed in other Floridan material ). However. we could 
not observe these characters in the type. 

Whilst studying the taxonomic status of this taxon we a lso cons idered its inclusion in 
De1111isio111yces Singer on account of the absence of vacuolar pigment and the presence o f 
t1bundant parietal and encrusting pigment. According 10 Singer ( 1982. 1986: 391) De1111isio-
111yces diITers mt1inly from Hydrop11s in the absence of intmcellular pigments and the predom­
inant ly collybioid 10 Lricholomatoid habit. However. the diagnosis of De1111isio111yces (Singer. 
1955) only includes cystidiatc species with amyloid spores. 

The very s imple anatomy of 1his taxon points 10 it. inclusion in the Collybia-Maras111iell11s 
complex. where. according 10 Lhe monograph of that group by Antonfn & Noordeloos ( 1997). 
it key out in Gy11111opus sect. Ves1ipedes. However. the presence of a strong farinaceous 
:.mell and the absence of cheilocys1idia separate Gy11111op11s casu111e11.t c learly from both 
ubsec1ions /111p11dicae a nd Ve.wipedes. The most closely re lated pecics w ithin section 

Vestipedes is G. tergi1111s (Fr.) Antonin & Noordel. The lauer is. however. di ITerent fro m 
G. casumeus becau e o f its yellow to reddi h brown pileus, its collybioid (never o mphalioid) 
habit. the presence of chcilocys1id ia. and much narrower spores (up 10 3- 4 .5 J.UTI). 

Gy11111op11s brr11111esce11s. described from Florida is very similar 10 G. casta11eus sharing 
the following characte rs: I) similar structure of the pileipellis and stipitipcll is; 2) absence 
of hymenial cystidia: 3) s imilar pigmentation . The differences between G. casta11eus. 
G. brw111esce11s and G. tergi1111s are tabulated in Table I. 
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Table I. A comparison between G. rns1a11e1,s, G. brw111esce11s and G. 1ergi1111s. 

habit pilcus l:uncllac sporal ~hape cheilocystidia Q (UI) 
colour colour 

Gym11op11s collybioid 10 red-brown whitish broadly ab,cnt 1.22- / .34 
COSIOIICIIS subomphalioid when fresh ellipsoid 10 - 1.49 

and dry subglobose 

Gym11op11s omphalioid isabclline fresh: white narrowly absent 1.50- 1.80 
bru1111esce11s or citrinous? ellipsoid - 2.08(- 2.09) 

dry: orange-
brown 

Gym11opus collybioid yellow to whitish 10 oblong 10 present 2 .00 
1ergi1111s reddish reddish cylindrical 

brown brown 
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DERMOLOMA MAGICUM SPEC. NOV., 
A GRASSLAND FUNGUS MlMICKING PORPOLOMA METAPODIUM 

EEF ARNOLDS 

I lolthe 2 1. 941 I TN Beilcn. The Netherlands 

Den110/0111a 111agic11111 i propo'-Cd a., a new ~pecics. charnc1crised by reddening.1hen black­
ening ha~idiocarps. a unique fca1ure wi1hin lhe gcnu~ Demwloma. The species has been 
collcc1ed in grasslands in 1hc Nc1hcrlands and Scolland. The collec1ions were ini1ially 
idcn1iftcd a., Porpoloma 111e1apodi11111. The difference~ with 1ha1 fungus and wi1h rela1ed 
Den110/a1110 ~pecics arc discussed. 

During mycological research in 1994 in limestone grasslands in southern Limburg. the 
etherlands. I came across a tricholomato id agaric wi th medium·sizcd. grey-brown ba<;idio­

carps which attracted attention because they stained reddish. then black. when damaged. It 
was identified on the basis of macroscopic characters as Porpoloma 111etapodi11111 (Fr.) Singer, 
although the basidiocarps were relatively small for that species. The amyloid spores seemed 
10 confinn this identification. The record of P. metapodi11111. listed in the checklist of the 
1 etherlands by Arnolds e t al. ( 1995) was based on this collection. The following year the 
~ame fungus was collected in another locality in the same region. 

In the framework of a revision of the genus Porpoloma for Flora agaricina neerlandica 
(Arnold~ & 1 oordeloos, 1999) the collections were studied in more detail. It then appeared 
that the structure of the pileipellis was a hymeniderm of sphcropcdunculate cells. sub­
stantially different from the cylindrical hyphae in the pileipcllis of P. 111etapodi11111. This 
combination of characte ristic places our fungus in the genus Dermoloma, where no dis­
colouring pccies have been described so far. In view of its striking colour change I describe 

it as D. 111agic11111. 
Interestingly. I found among the other collections identified as Porpoloma 111e1apodi11111 

in the ationaal Herbarium ederland (L). further material with a hymeniform pile ipellis. 
collected by M.E. oordeloos in Scotland. It agrees in all re levant characters with Dermo­
loma 111agic11111. It would not be surprising if ome other records o f P 111etapodi11111 have 
also been misidentified in the past. 

Dermoloma magicum Arnolds. spec. nov. - Fig. I 

Pilcu~ 25-50 mm la1us. conico-convcxu, vel plano-convcxus. imcrdum umbona1u,. hrunnco-griscus 
vcl obscure grisco-brunncus. siccus. glaber vcl subsquamulosus. intcrdum rugulosus. Lamellne adna1ae 
,·cl emarginniae. subdis1an1~. ~ubcra~ae. inicrvenosac. vcntrico,,ae. pallidc griscac vcl griseo-brunncnc. 
S1ipes 30 65 x 4 - 12 mm. acqualis. fistulosu). pallide gri:,eus. ftbri lloso-s1ria1us. nocculo~u,. Caro com· 
pac1a. albida. frnc1a rubc,ccn,. dcin nigrcsccns. odore farinaceo vel herbacco. Basidioma1a vulncr:ua ru­
bc,ccn1ia. dcin nigre ccniia. 

Ba.sidia 26- 38 x 6.5-7.5 µm, clava1a. 4-sporigcra vcl 4-. 2- ct 1-sporigcra in1crrnixta. Sporac 6 - 9 x 
(3.5- )4 - 5(- 5.5) µm. cllip,oidcac vcl cllipsoideae•oblongae. amyloideae. Cys1idia nulla. Tranrn lamel­
larum subrcgularis. Pilcipclli, hymcnidcrmium unis1ratum. cellulaeovarne. clavaiac vcl sphcropcduncu· 
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latac. 17- 52 x 7- 22(- 35) ~un. ~acpc 1unic1s brunnci . Stipitipcllb cuti,. hyphac 3- 8 µm latac . Caulo­
cy~tidia gn:garin. c la,·au1 ,·cl ~ubcylindracca. 23- 47 x 4 14 µm. Fibulae frcquentc . Ad terr.Im in pra11, 

Holotypus: The Netherland,. l.imburg. L:pcn. Cotcsscn. 2 I.X.1995. £ . A molds 6701 (WAG). 

Pilcus 25-50 mm wide. conico-convex. convex or piano-convex. with or without obtu~e 
umbo. finally sometimes with the centre depressed. not hygrophanous. brownish grey 10 

rather dark grey-brown (K. & W. 6C3. 6C4. 6E5. 6F6): margin even or lacerate, not striate: 
surface dull. s mooth to slightly squamulose near centre. even or radially wrinkled to rugu­
lose. sometimes cracked. exposing white context bene.ith. Lamellae (L = 28- 40. I = 1- 5) 
adnate to emarginate. modcr:11ely crowded to subdistam. rather thick. intcrvcined. vemrico~c. 
up 10 8 mm broad. pale grey to grey-brown (K. & W. 5C4. 6D3). Stipe 30-65 x 4-12 mm. 
cylindrical or slightly tapering downwards, narrowly ri stulose. pale grey to beige. ba e some­
times ochre-yellow. fibrillose striate lengthwise. in addition minutely tlocco. e. in some spec­
imens (Amol<ls 670l) with grey flocks. Context firm. compact. whiti h. when cut soon db­
colouring orange-red. then black in place . in panicular in base of stipe and above lamellae. 
Smell farinaceous 10 herbaceous. All parts of ba. idiocarp quickly turning orange to red 
when bruised. after a while ( 15-30 minutes) blackening. Colour of ~pore-print unknown. 

Spores 6 .0 - 9.0 x (3.5 - )4.0 - 5.0(-5.5) µm. on average 6.7-7.8 x 4.4 - 4.5 µm. Q = 1.35-
2.0(- 2.3). av. Q = 1.50-1.75. ellipsoid to e llipsoid-oblong wi th prominent hilar appendix. 
o ften with one or two droplets. amyloid. Ba. idia 26-38 x 6.5-7.5 µm. clav:ue. 4-spored or 
mixed 4-. 2- and I-spored. in ex iccata with brown content. Lamella-edge fertile. Hymcno­
phoral trama ubregular. made up of cylindrical to inflated c lements. 35-85 x 5-16 µm. 
Pileipellis a unistratous hymeniderm. made up of erect. branched hyphac with swollen. 
ovate. c lavate to spheropedunculate cell~. 17-52 x 7-22(-35) µm). often slightly thick­
walled. with parietal 10 cncru~tcd brown pigment: sometimes with scatte red. subeylindrical 
pileocystidia. 52-58 x 6-6.5 µm . Stipitipellis a cut is of repent hyphae. 3-8 µm wide. with 
pale ycllowi h parietal pigment. in addition sometime· minutely encrusted. producing dense 
clusters o f caulocystidia. in particular near apex of Stipe. Caulocystidia subcylindrical to 
clavate. 23- 47 x 4 - 14 iun. thin-walled. hyaline. 

Habitat - Terrestrial. saprotrophic. soli tary or in small group in old. not or weakly fer­
ti lised pa,ture~ on dry. loamy. often calcareou~ soil. Aug.- Oct. 

Colleclfons <'.,ami11ecl. Tut, 1,·1 HERLAl'\OS: Limhurg. F.pen. Cotc,,cn. 21 Oct. 1995. /£. A molds 6701 
(WAG. holotype): Limburg. Wittcm. Nijswillcr. 12 Oct. 1994. E.Anwlds6549 (WAG). G IU:.AT BRlTAII\: 

Scotland. Moffnt. 24 Aug. 1996. M.E. Noor,lefllM 9665 ( I.). 

Der111olom<1 magic11111 i:, rather variable in ome character.. . In the collection from Scot­
land the . pore arc e llipsoid (av. Q = 1.5) and small (6 - 7.5 x 4 - 4.5(- 5.0) µm). in the 
collection from Cotesscn predominantly ellip. oid-oblong (av. Q = 1.75) and larger: 7.0-
9.0 x (3.5- )4.0- 5.0 µm . The collection from ijswillcr is intermediate in this respect. and 
d ifTcrs from the other collections in the presence of2- and I-spored basidia. a feature often 
observed in Dermoloma-spccics and of no taxonomic igni ricance {Arnolds. 1993). In 
addition the Nijswiller collection bears some pileocystidia in between the hymenidermal 
cells (Fig. IE). a phenomenon not reported before in Lhi , genus. They could not be found 
in the other collection:.. It is unc lear whether thi character is taxonomically important or 
only an accidental anomaly. 
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Fig. I. Dermo/oma 111agict1111. A. 8 . 8nsidiocarps (x 0.7); C. basidia: D. E. ,pores: F. G. pi leipellis: 
H. caulocys1idia (Figs. B- H. >< 1400: Figs. 8. E. G. H from Arnolds 6701. lype;A, C. D. F from Amoltls 
6549). 
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Within the genus Demroloma. D. magicum is unique in its reddening. then blackening 
basidiocarps. In micro copic characteristics this species shows most resemblance to D. pse11-
doc11neifoli11m. for instance in the relatively large spore-size (Arnolds, 1993). A we ll as 
lacking the remarkable discoloration. the latter species a lso differs in its smaller basidio­
carps (p ileus 7- 25 mm, stipe 12-50 x 1-3 mm. lamellae 11-21) with darke r colours. 

Demroloma magi<:11111 differs from Porpoloma metapodi11111 not only in the hymeniform 
pileipellis. but also in general habit. The latter species has more robust basidiocarps with 
the pileus 50- 100 mm in diameter. the stipe 10- 20(- 30) mm thick and more numerous 
lamellae (40-50). In addition the Stipe in Porpoloma 111etapodi11111 is concolorous wi th the 
pileus, whereas in D. 111agic11111 it i considerably paler than the pileus. The spores in P. meta­
podium are slightly narrower. measuring 6- 8 x 3-4 µrn (Arnolds & Noordeloo . 1999). 
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R. Agcrcr el al. (eds.). Descriptions of ectomycorrhi:.a 5. (Einhorn Verlag. P. 0. Box 1280. 
0 -73502 Schwiibisch Gmilnd. 200 I). ISSN 1431-4819. Pp. 225. numerous line-drawings. 
Price: OM 280.-. 

In the fifth is:.ue of this series. 33 species of ectomycorrhi.la are described. including repre­
sentatives of the genera Alpol"a. Arca11geliella. B0/et11s, Corti11ari11s, Desco111yces. u1crori11s, 
R11ss11/a. To111e111ella and Xeroco11111s. and in addition some unidentified mycorrhiza. For 
each species a description is given of the morphological and anatomical characters. colour 
reactions. and chemical properties. as well as extensive discussions and a list of references. 
The anatomical characters arc illustrated in a very elaborate and accurate way with very 
clear line-drawings. The series is an invaluable tool for a ll interested in ectomycorrhiza. 

V. Antonin & P. Skubla. /111eresri11g 111acro111ycetesfo111ul in the C:.ech and Slovak Republics. 
(Fungi non delineati. pars XI. Lihrcria Mykoflora. Via Ottonc Primo 90. 1- 17021 Alassio. 
2000). Pp. 46. 16 coloured photographs. 15 line-drawings. Price: unknown. 

Descriptions of 12 specie of agarics and boleti from the C.lech and Slovak republics arc 
described and illustrated with line-drawings of the microscopical characters and coloured 
photographs. Three new taxa arc described: P/111e11s fal'rei, Gy11111opi/11s jossertmdii. and 
Hygrophoropsis a11ra111iaca var. rob11sra. In addition one new combination. viz. Hemimycena 
delecabilis var. bispora is proposed. All specie arc extensively described with their macro­
and micromorphology and discussed. and references 10 useful literature are given. 

G. Baiano. D. Garofoli & M. Fillippa. Ascomycetes i111eressa111i de/ Nord Italia. (Fungi 
non dclineati. pars Xll. Librcria Mykoflora. Via Ottonc Primo 90. 1- 17021 Ala.~sio. 2000.) 
Pp. 74. 16 coloured photographs, numerous line-drawings. In Italian. Price: unknown. 

Volume twelve of Fungi non dclineati deals with rare ascomycetes from Italy. which arc 
fully described and illustrated with photographs and line-drawings of the microscopical 
features. Eleven species of Pe;;i;;a (P. merdae, P. acroomaw. P. coq11t11uli, P. saliciphila. 
P. /111eoloj1al'ida. P. maximol"icii. P. a:.11reoides. P. plilebospora. P. p.~eudovesic11/osa. 
P. lm11111eomra and P. iri11a), two species of Helve/la (H. aesrivalis, fl. bra11ze:.ia11a and 
H. co11fi1sa) and Spoo11ero111yces he/ve1ic11s and Microsroma protracta are included in the 
work. Hefrella (lesrivalis is neotypified with a collection from France. 

A. Bidaud. P. Mocnnc-Loccoz & P. Reumaux. Atlas des Cortinaires. Pars X. (Edition 
Federation Mycologique Oauphinc-Savoie. 70 Rue Edison. F-69330 Meyzieu. 2000.) 
Pp. 41 1-526. 62 sheets with descriptions and line-drawings. coloured plates 262-3 10. 
In French. Price: FF 580: € 89.-. 
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Volume ten of this prestigious French series e nt irely devoted 10 the large ge,ms Corti11ari11s 
contains two pan . Pars X ( I) is devoted to the subgenus My:caci11m with 96 taxa described 
and illustrated. including an impreSl ivc number of new species. varieties and fom, . The 
second pan (Pars X(2)) is devoted to subgenus Hydmcybe. sect. Caswnei with 24 taxa. 
Besides the loose-leafed plates and descriptions. each pan contain~ a booklet with taxonomic 
:md nomenclatuml comments . and as the authors call ·attempL~ 10 dichotomous key ·. Again 
this publication illustr:·11e;:s the rather big variety encountered in the notoriously difficult 
genus Corti11ari11s. and an attempt to solve the problem involved with th i~ variability. 

A. Bidaud. P. Mocnnc-Locco1. & P. Re umaux. Arius ,!es Corrim,ires. Pars XI. (Edi tions 
Fede ration Mycologique Dauphine-Savoie. 70 Rue Edison. F-69330 Mey1.ieu. 2001.) 
Pp. 527- 626. 60. heets with de~criptions and line-drawings. coloured plates 31 1-357. 
In French. Price: FF 580: € 89.-. 

The ele"enth pan treats subgenus flydrocybe. sect. flydmcybe (Pars XI ( I)) and of ~ubgcnu~ 
Phlegmaci111n sect. Colocl,roi (Pars X (2)). This pan follows the concept of the previou.; 
pans of 1his scric . and is equally well got-up. Again many new taxa arc propo~cd. 

F.S. Dob~on. lichens: An il/11srrared Guide w the Britif/, a,ul Jri.,t, Specie~. 4,1, ed. (Rich­
mond Publishing Co .. P.O. Box 963. Slough. SL2 3 RS. England. 2001.) IS RN 0-85546-
094-6 ( Paperback): 0 -85546-093-8 (Hardcover). Pp. 43 1. with numcrou~ coloured 
photograph . line-drawing and distribution maps. In Engli~h. Price: .C 45 ( Hardback). 
£ 30 (Paperback). 

This i the fourth. fully revised edition of the well-known Lichen guide by Dobson. T he 
text has been updated with respect 10 nomenclature and data on occurrence. distribution 
and ecolog)'. The book cover:. the common species in Great-Britain and Ireland and a selec­
tion of rarer :.pccics. Clear keys and tables to the genera and species arc given. as well a. 
e laborate line drawings of microscopic and other diag nostic structures. The c. 450 species 
are treated alphabeticall>• according to genu~. 

ew in this edition arc the full-colour photograph~ that have been included. which greatly 
improve. the attrac tion of this book. and facilitates identification. This book cenainly will 
find its way to lichenologists and naturalists in gene ral. 

R. T. V. Fox (ed.). Armil/aria Rnnt Rot: Biology and ronrml of Honey F1111g11s. (Intercept 
Ltd .. P. 0 . Box 7 16. Andover. Hampshire SP IO I YG. United Kingdom. 2000.) Pp. 222. 
10 coloured photographs. numerou~ illustrations. Price: f. 47.50. 

Thi book is entirely devoted to J\nnillaria. the Honey Fungus. and deals with variou 
aspects. The book i~ written by a collective o f 10 authors fro m the United Kingdom. the 
Netherlands. and Pakistan. It is divided into five . ections. St:ction one deals with the biology 
o f /\rmillora with three contributions on biology and life-cycle ( R. T. Fox). eco logy and 
epidemiology (A. Tennorshui,,en). :md quantitative a.~pccts of the epidemiology (A. Lamour 
& M. Jeger). Section two deals with diver.-ity. with chapters on taxonomy and nomenclature 
(D.N. Pegler). and molecular methods to detect and ide ntify Annillaria (A.Perez-Sierra. 
D. Whitt:hcad and M. Whitehead). Sectio n three deal with pathogcnicity (R.T. Fox). Pan 
four handels with contro l. with contributions on the extent of lo ses and aims for managing 
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Armillaria (R. T. Fox). culturing mc1hod (R. T. Fox). chemical contro l (J. S . West). and 
biological and integrated contro l (F. Raziq). The final section tries 10 answer all the quc~tions 
about Armillaria (R.T. Fox). And index facilitates 1hc use of the book. This well-ed ited 
and printed book on this important pathogenic fungus wil l g ive an up-to-date overview of 
1hc Slate of affai rs in Annillaria. valuable 10 all pathologists and ecologists confronted with 
this fungu . a well a teachers and oihcr people intrigued by this organi m. 

J. C. Frisvad. P. D. Bridge & D. K. Arora (eds.). Chemicalfimgal uwmomy. (Marcel Dekker 
AG. Hutgasi.c 4. Po~tfach 812. CH-4001 Basel. 1998.) IS B 0-8247-0069-4. Pp. 398. 
several text-figs. Price: US S 195.-. 

Recent developments in molecular biology have enabled the use of new technique . wi th 
many implications for fungal taxonomy. However. chemical and molecular approache have 
often been applied indepently. In this book these approaches have been brought together 
for the first time. The main instruction for the authors was. according to the editors. 10 give 
information on used molecular techniques and their application in systematic mycology. 
Thi has resulted in 14 chapters. wriuen by 24 authors. Various subjects are covered in this 
book: PCR. RFLP. proteins. isozymes. polysaccharides. unsaponifiable lipids. fatty acids. 
carbohydrates. volati les. secondary metabolites. all in their relation 10 fungal taxonomy. 
Each contribution provides an extensive list of useful references. A cumulative index con­
cludes the book. 

A. Gcnnari. 40/ F1111ghi (As. ociazione Micologica Brcsadola. Via A. Volta 46. 1-38 100 
Trento. 200 I.) Pp. 544. 439 coloured plates. several line-drawings. In Italian. Price: Li t. 
57.000: € 29.44. 

This book presents coloured photographs of excellent quality and descriptions o f about 
400 fungi to be found in the Italian forests. Emphasis is laid on gi lled mushrooms and bolet.es, 
especially the edible and poisonous ones. Int roductory chapters are quite extensive and 
deal wi th general anatomical and ecological characters of fungi. In an appendix the reader 
is informed how to deal wi th dangerous vipers which can be encountered during a mushroom 
collec ting trip. The book is recommended for the good quality of its illustrations. 

L.J. L. D. van Griensven (ed.). Sci<'nce and c11/tivatio11 of edible F1111gi. Proceedings of 1he 
151h /111ema1io11a/ Congress, Maas1rich1, Ne1herla11ds. 15- 19 May 2000. (A. A. Balkcma. 
P.O. Box 1675. L-3000 BR Ro11erdam. 2000.) ISBN 90-5809- 143-0. Pp. 1020. many 
text-fig .. 2 vols. Price: US S 160; € 160. 

These two volumes of congress proceed ings cover a wide range of subjects by numerous 
authors. 1nc contributions arc arranged according 10 various themes. Three keynote lectures 
on use of agricultural waste materials in the cultivation of fung i. genetics and breeding of 
Agaric11s bisporus and medicinally important fu ngi. are followed by various contributions 
in the following fields o f research: 

Physiology of edible fungi 
Deve lopment and morphogene is 
Genetics and breeding 
Substrates 
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Crop management 
Pests and diseases 
Quality Control 
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Medically and industria lly impon ant edible fungi 
Environmental aspccti. of mushroom cultivation 
Economics of the industry and market research 
Mushroom culti vation: teaching and extension 

The last part of the book contains the proceedings of technical sessions on 

Cultivation technique of Agaric11s 
Equipment-Agricultural waste as substrate for the cultivation of edible fungi 
Spawn. substrate. casing and cultivation 
Culti va tion technique 

The two volumes contain the most up-to-date record on the subject. and should be required 
reading for all interested in the subject. 

G. J. Kricglstcincr (ed.). Die Gro{Jpi/ze Baden-Wlirttembergs. Band I: Allgemeiner Tei/. 
Stii11de1pi/ze: Gallert-. Rinden-. Stachel- 1111d Porc•11pilze. (Eugen Ulmer Verlag. Woll­
grasweg 4 1. D-70599 Stuttgart. 2000.) ISB 1 3-8001-3528-0. Pp. 629. numerous coloured 
photographs. line-drawings and distributions maps. In German. Price: OM 98.-: € 50. 11 . 

Ditto. Band II: Stiinderpil::.e: Leiste11 -. Keulen-. Koral/en-. 1111d Stoppelpi/ze. Ba11chpilze. 
Rohrli11gs- 1111d Tiiblingsartige. (2000.) ISBN 3-8001-353 1-0. Pp. 620. numerous coloured 
photographs. line-drawing and distributions maps. In German. Price: OM 98.-: € 50. 11 . 

Two volumes have appeared of this work. which eventually will count four volumes covering 
all macromycetes found in Baden-WUrttcmbcrg State. Germany. The first two volumes are 
devoted to Basidiomycetes. In volume I all Heterobasidiomycctidac arc treated and of the 
Homobasidiomycetidae: Aphyllophoralcs in part (Corticiaceae. Coniophoraceac. Lachno­
cladiaceae. Thelephoraccac. Schizophyllaceae. Ganodem1ataccac. Hymenochaetaceae and 
Polyporaccac). Volume 2 includes all other Aphyllophoralcs. Gasteromycetes. Boletalcs 
and Russulales. For each family keys to the genera arc given. With each genus. a genu 
diagnosis is given. followed by a key to the species. and de~cript ions of the species. often 
accompanied by a coloured photograph and/or line-drawings of diagnost ic characters. and/ 
or a distribution map in Baden-WUrttcmbcrg. The photographs are often of good quality. 
Species concepts. however, arc sometime rather wide. The authors brought together a 
wealth of knowledge on these groups of fungi occurring in their home state. which clearly 
has a wider interest than for inhabitants of this large German state. We look forward to the 
forthcoming volumes of this series. 

M. Mata. Macroho11gos de Costa Rica Mushrooms. ( lnstituto Nacional de Biodiversidad. 
Costa Rica. 1999.) ISB 9968-702-30-7. Pp. 253. numerous coloured photographs. In 
Spanish and English. Price: unknown. 

This bilingual fieldg uide offers a very nice introduction into the world of macrofungi in 
Costa Rica. an area which is renowned for its rich biodiversity. After about 50 pages imroduc­
tory chapters. the author presents descriptions and notes on distribution and ecology of a 
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selection of species. all provided with a coloured photograph. which generally is of good 
quality. It is an imeresting mixture of European and orth American taxa. Recommended 
for everyone interested in the mushrooms of this unique part of the world. 

J .A. Munoz. El genero Lecci1111111 S. F. Gray en el Norte de Esp(llifl (Fungi non deli neati. 
pars XI II. Libreria Mykoflora. Via Ottone Primo 90. 1- 17021 Alassio. 2000.) Pp. 47. 19 
coloured photographs. 6 coloured plates. numerous line-drawings. In Spanish. Price: 
Lit. 16.000: € 8.26. 

Volume thirteen of this series is entire ly devoted to the genus Lecci1111111 (Boletales) in Spain. 
A dichotomic key to the species is g iven. fo llowed by extensive descriptions and notes on 
chorology and taxonomic position of the taxa. Reference is also given to authoritative icons 
in other publications. Diagnostic micro copical characters. such as spores. cystidia and pilei­
pcllis structures are illustrated in the fom1 of line drawings. Coloured plates of good quality 
with photographs and water-colour paintings illustrate this treatment of Leccim,m. 

C. Papetti et al. (eds.). Micologia 2000. (Associazione Micologica Bresadola. Via. A. Voha 
46. 1-38100 Trento. 2000). Pp. 7 12, numerous illustrations and coloured pis. In English. 
Italian. French and Spanish. Price: Lit. 125.000: € 64.56. 

On the occasion of the new millennium. the Foundation Centro Studi Micologici of the 
Associazione Micologica Bresadola took the initiative to invite mycologists from all over 
the world to contribute a paper to a special publication devoted to recent developments in 
(taxonomic) mycology. A a rcsuh 7 12 pages are published. conta ining 56 papers by 90 
mycologists. in various languages. Most contributions arc on the taxonomy of macromycctcs 
and fimicolous pyrenomycete . but also articles dealing with ecology and computer-aided 
tools are included. The book is illustrated with numerous coloured photographs and line­
drawings. The AMB can be congratulated with this prestigious publication. which enables 
the reader 10 get a good impression of present-day taxonomic mycology. 

M. Raillere & M. Gannaz. Les Ramaria £11ropeer111es (Federat ion Mycologiquc Dauphine­
Savoie, 22 le Praz du ant, F-73000 Bassens, France. 1999). Pp. 176. without illustra· 
tions. Price: FF 120.00: € 18.29. 

This book gives an O\'Crview of the European species of genus Ramaria. with a short intro­
duction on the genus. followed by a dichotomic key to the European species. The main 
part of the book consists of so-called fishes, of one page each. for all species of Ramaria 
known from Europe. The fishes contain information on macroscopical and microscopical 
characters. chemical reactions. comments on related specie . and a selection of descriptions 
and illustrations in literature. A brief glo sary explains the terms used in the text. and the 
book ends wi th a bibl iography and an index to all names used in the text. 

M. Ulloa & R.T. Hanlin. ll/11strnted Dictionary of Mycology. (APS Press. Europe Branch 
Office. Broekstraat 47. 8 -300 I Heverlee. 2000.) Pp. 448. 1322 black-and-whi te 
illustrations. Price: US$ 99. 

This dictionary contains about 4000 mycological terms, for which definitions are given 
and also the etymology of the term. Many terms are illustrated with ei ther black-and· 
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white photographs or line-drawings. The result is an impressive hard-bound volume in A4-
size which is well printed and easy to use. It will be welcomed by all students in mycol­
ogy. 

G .J . M . Verklcy. A monograph of the ge1111s Pezic11/a and its anamorphs. (Studies in 
Mycology 44. Centraalbureau voor Schimmclcultures. Utrecht. 1999.) ISBN 90-70351-
40-4. Pp. 180. 50 black-and-white plates, numerous line-drawings. Price: unknown. 

This long awai1cd worldmonograph of 1he difficult genus Pezic11/a appeared in the e nd of 
1999. After the works of Groves ( 1938- 194 I) no thorough study has been published for a 
long lime. although various authors studied 1he genus in varying depth. This new monograph 
is the result of four years of study. In this study also collec1ions were made in the areas 
where Groves worked in the past. teleomorphs and anamorphs on natural substrate as well 
a in culture were studied, type-specimens were investigated. and some molecular s1udies 
were carried out. A lso several species of the closely related genera Ocellaria and Dermea 
have been studied. 

The result is a 1horough work. with 28 pages of in1roduction abou1 the history of 1he 
genus, material a nd method l>. discussion o n the relation of Pezic11/a and other genera in the 
Dermateaceae. and a discussion on the molecular characteriuition of the cultured species 
wilh RF LP. The molecular data seem to suppon 1he taxa distinguished morpho logically. 
Keys arc given to some rela1ed genera. to the species of Pezic11/a and Neofabraea based on 
apothecial charac1ers. and to the anamorphs of Pezicula and Neo/abraea based on charac1ers 
in vivo and in culture. As a result of the studies Ocel/aria is regarded as a synonym of 
Pezic11/a. and the genus Neofabraea is accepted with four species. Three new taxa are 
described in Pezicu/a. Seveney-six taxa mentioned in relation to Pe:.icula are discussed. 
leading to s ix new combinations in ocher genera. 

Of the 26 accepted species in Pezic11/a an extensive descriptio n in vivo and in vitro is 
given. no1cs on substrate preference and distribution. and a list of specimens examined, 
together with a discussion. 

Of course. this book is not the final one on Pezicu/a since not all taxa could be evalua1ed 
through lack of material. Also. o ne docs not have to agree wi1h all synonyms. Bui th is book 
is cenainly recommended for 1hose interested in the group. 
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Plate I. Crepido111r croc,,iti11c111.f var. 011rm,1ia1·11J (no. 6483) . Fruit-bodic~. Photograph by I. Krhai­
Grcilhubcr. 



Plate 3 A11u111ita c.w11101,11s. Coll. T. ffrnkl'I t'I al. 
7083 (holotypc). 
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Plate -1. Amcmira p<'r,1/ru,•11. Coll. /. H,·nA,·16!29 Cholut~ p.:). 

Pl:uc ~. ,\111011i1t1 rnl0<hm11 . Coll T. He,1A<'l 6.JH1 <holotHl<" l 



Pl:11c 6. A111a11i111 /a11n·11/1 a. 
Coll. T. f fr11k,•l 6-l32. 

Plme 7. A111m111a 11•mcyl>t!. Coll / . H('llkel 6228. 

6~ 1 
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. cw name, arc in bold. face l)'pc. Subdivision, of genera arc indic:ucd b)' the ,ign §. illustration, by an 
asterisk (•) added 10 1hc page number. 

i\garicus § Arvcnscs 457: § Edulcs 227: § Lana­
garicus 230: § Pipcrn1i 292: § Snnguinolcnti 
221: § Spissicnules 221. 222: § Xanthodcm1i 
221: abruptibulbu, 461: albcnii 461: albcnii 
var. cxcellcns 462: nlbobrunncus 314: albus 
297. 298: argyraccus 306. 307: arvcn,i, 458. 
459. 461 : arvcn,is ,ub:.p. macrolcpis 459: ar­
vcn,i, var. arvcn,i, 458. 459: arvcnsi, var. 
macrolcpis 458. 459: arvcnsis var. umbrclloi ­
dcus 460: augustus 45 7. 459: augustus var. 
pcrraru, 459: bi,poru, 372. 603. 608: brcsa­
dolanus 222. 227. 228•. 229: hrunnescen~ 372: 
cnmpcstris 222, 458: campcs1ris var. sylvicola 
461: cincrcus 174. 179. 189: concha1us 201: 
comucopiae 201. 202. 203: devoniensb 227: 
duchcminii 222: emplast rum 78: crythro­
ccphalus 189: cssc11ci 461: ficophilus 230: 
r;,..,uratu, 45$. 459: navc:,ccn, 461 : navobrun­
ncus 313: fracticus 315: fulvcllus 313: fulvus 
312. 313: gracilcmu, 74: gymnopodia 113: 
gymnopodiu, 113: infidu, 228. 229: kuchm:ria­
nus 462: lagopus 181. 187. 189: lanipcs 221. 
222. 223. 224: lnscivu, 300: leuco1nchu, 458. 
459: litorali, 222. 224. 225•. 226°. 227: 
ludovici 222: ludovici subsp. li11oralis 222: 
lu1c:olorofoscen, 222. 224: lu1c:ovircn, 315: 
macrocarpus 458. 461 : macroccphalus 187. 
188•. 189: macrosporoidcs 462: macrosporus 
461 : macro,porus var. cxcellcn, 462: macro­
sporus ,•ar. cxccllcns 462: macrosporu, var. 
stramincus 462: maskac 224. 227: masto1dca 
74. 75: mocllcri 230: myomycc, 303. 305: 
nambi 210: nccator 291. 292. 293: nictitnns 
313: nivci,ccns -160: nivcsccn, var. parkcn,ii, 
460: nivc,ccn, var. ,quarro,ipc, 46(); nympha· 
rum 77: opuntiae 214. 2 15•: osccanus 458. 
460: osccanus var. osccanus 460: osecanu.~ var. 
s c1unrros ipes 460: peron:uus 459: pcrraru, 
459: plumbcus 292. 293: porphyrizon 230: 
proccru, 76: proccru, rachodcs 69: proccru, 
sub1omentosus 70: p,eudoumbrella 458. 460: 
rachodes 69: radiatus 174. 189: radicatus 227. 
229: rc,plcndcn, 302: rhacodcs pucllar i, 77: 
rhacode var. puellaris 77: romngnesii 227. 
229: romagncsii var. infidus 228: rufoaurantia­
cu, 230: rufolegulis 222. 230. 23 1 *. 335•: 
rufus 313: serenus 474: silvaticus 222: spissi­
cnulis 224. 227: stiparophyllus 299: stromincus 
461. 462: s1ria1u, 3 14: suhannuala1us 315: 
subrufesccn 459: subs1ramineu 462: subto-

mcn10,u, 70: ,ylvicola 458. 460. 461: syM cola 
var. squorros us 461 : sylvicola ,•ar. sylvicola 
461: tcpidarius 78: tcrrcus 303. 304: 1ns1is 305: 
lurpi, 293: urin;L,c.:n, 457. 461. 462: urina­
scens var. excelleos 462: uri nascens var. 
urinasccns 462. 463: ustalc 3 12: ustalis 312. 
313,314: vino,ohrunneu, 222 

Alcuria bicucullata 265 
Amanita 135. 563: § Amaniin 564. 566. 577. 580: 

§ Amidclla 566: § lnauraia 289: § Lcpidclla 
564. 566. 571. 573: § Phalloidcac 566. 568. 
569: § Vaginatac 287. 566: § Validac 566. 569. 
570. 573: :1n1illana 290: anulliana 563: 
armcniaca 576: auranliobrunnea S66. 567•. 
568. 569: aurantiovclata 568. 576: bcckeri 287: 
bingen,is 576: biovigera 289. 290: cnlochroa 
566. 574. 575• . 576: c hrysolcuca 576: cyaoo­
pus 566. 569. 570~. 57 1: dryophilo 287. 288•. 
289. 290. 337•: echinulnta 573: fritillaria 574: 
fritillaria f. malaycnsis 573: fuscobrunnca 573: 
lan1volva 566. 577. 578*: lividopalle,cc:n, ,•.ir. 
mallcntn 289: mallcata 289. 290: morrisii 574: 
ohlongispora 289. 290: parcivolvata 576: 
1)Crphoca 566. S71. 572*. 573. 574: phalloidc, 
462: pilo!i<:lla 573: rubrovclata 576: spi,sacca 
574: strangulata 289: ,uhfros1iana 576: 1ris1i, 
573; >.crocybc 566. 578. 579. 580 

An1hracobia mclaloma 490 
Aphclariop~i, 491: bornccn,i, 491: colombiana 

493: kupemonlis 49 1. 492•. 493• 
Apiosporclla 48 
Aplo,poridium 48 
Arcangeliella dolichocaulis 405 
Ascobolus albidus 65: brassic11c 124 : cnstorcnsis 

122: ccrvinu, 119. 120•. 121 •. 122: crcnulatu, 
122: degluptus 119: f urfuraccus 651; fushanus 
122: michaudii 122. 651: saccharifcrus 124 

A,cochyta 81: ad1,amcthica 440: :ilthacina 435: 
bacteriifom1i> 50: boydii 440: carpathica 442: 
carpathica f. cauli"ora 442: caulicola var. lupini 
283: cynamc 440: dahliicola 4-11: cbuli 53: for­
sy1hiae 452: glechomac 441 : hctcromorpha 
448: lappac 441: linicola 448: lupini 281; pha­
seolorum 440; pirina 440: p1s1 var. lupini 283: 
po1cn1illarum 4-10: saponariac 61: sonchi 441: 
taraxaci 443: tropacoli 441: viburni 451 

A,code,mis sphaerosporu, 119: nana 265: nigri ­
cans 265: sphaerospor:1 265 

Ascophanus 649 
A~cobolus denudaius 267 
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A,co1,011u, 487. 489: mo nascus 487. 488*. 489: 
subhirtus 489: woolhopcnsis 124 . 265. 490. 
65 1 

A,tcroma bra,,icac 50: mcspili 57: !iliac 62 
Astcromclla 47. 48: acaciac 48: acorclla 48: 

adcana 48: acgopodii 48: acscu licarpa 48: 
:,esculicola 48: agropyri 48: :ilpigcna 48; am­
biens 49: andrewsi i 49: angclicae 49: angus­
tifoliorum 49: an1hemidis 49: artcmisiae 49: 
asteris 49: 49: atcrrima 49: atronitcns 49: au­
s1riaca 50: aviculariac 50: bncillaris 50: bac-
1criifonni~ 50: bac1crioidcs 50: baldcnsi~ 50: 
bclluncn,i, 50: bra,sicac 50: bra,sicina 50: 
burserae 51: bu1cac 5 1: carlinac 51: carpatica 
51: cas1ancicola 5 1: ca.,1anicola 51: cedrclac 
51: ccra~icola 51: chacrophylli 51: chamacbuxi 
51: clay1oniac 51: clcmcnsac 51: cocco-
1hrinacis 52: cococs 52: cocogena 52: com­
positarum 52: confusa 52: convnllariac 52: cor­
con1ica 52: coriariae 52: coryphac 52: cre1ica 
52: cynanchicola 52: delphinii 53: denrnriae 53: 
dictamni 53: digitalis ambiguac 53: dombcyac 
53: doronicigcna 53: drymariac 53: ehuli 53: 
cpitrcma 53: eup:noriicola 53: ferulin:i 53: 
fibrillosa 53: tibrillosa var. prodic1n 54: fici 54: 
fraxini 54: gabooncnsis 54: galii 54: ga lii ­
.chuhesii 54: gentianellae 54: gorhohii 54: gra­
lissima 54: grcgariclla 54: gymnosporiac 55: 
hedcracca 55: hcdcrac 55: hcllchoricoln 55: 
heringeri 55: heuchera 55: homalanthi 55: 
hraniccnsis 55: hybridac 55: innumcra 56: in­
ulac 56: isopyri 56: ja,minicol:i 56: k:ilmicola 
56: kalmiicoln 56: kucmmcrlci 56: lagotidis 56: 
lantanac 56: la1cmarcnsis 56: la1hyri-silvc,1rb 
56: longbsima 56: ludwigii 57: lupini 57: 
lulula.:nomoros:tc 57: luwlina 57: maculi­
formis 57: mali 57: mclanophora 57: mcspili 
57: mctopii 57: micro,1ic1a 57: moliniae 57: 
monardellac 58: morgan-jonesii 58: morgan­
jonii 58: muscorurn 58: myriadea 58: nognlc,i 
58: o,1co,pora 58: oura1eae 58: ov:ua 58: ova1a 
var. tiliophila 58: oxy1ropis 58: paliuri 58: 
paradisiaca 58: pcdicularidis 59: pcrpusilla 59: 
pcr,onata 59: pe1asi1idis 59: phalarid is 59: 
phy1curna1is 59: picbaucri 59: piricola 59: 
pistciarum 59: pivcn,is 59: platanoidcs 59: 
plcurospcrmi 60: podocarpi 60: poeverleinii 
60: pomi 60: prac1ervisa 60: pulmonariac 60: 
qucrcifolii 60: rcscdac 60: rhipsalidicola 60: 
rhodiolac 60: ro,icola 61: saccardoi 6 1: saginae 
61: ,aponnriac 61: scacvolac 61: schultziac 61: 
scorLoncrac 61: scrophulariac 61 : ,emelicola 
61: silvarurn 61: solnni 62: phaerospora 62: 
s1achydis 62: srnphylcicola 62: s1cmrna1ca 62: 
s1riola1a 62: 1halic1rina 62: thlaspco, 62: 1iliae 

62: 1iliicola 62: tragii 63: 1rau1111annia 63: 1rollii 
63: urginea 63: vandae 63: vela1a 63: vc,1i1a 63: 
vogelii 63: vulgaris 63 

Bacospora sericifera 477 
B0lbi1iu coprophi lu, 621 : crispus 619; clcgans 

615. 616. 617•. 618•. 619•. 620•. 621 : rogcri,ii 
621: lcncr 619: vnriicolor 622: vi1cllinu, 616. 
620. 621. 622 

B0le1inus cavipcs 584 
Boubovia 265. 269. 270: lu1cola 265. 268. 270: 

vermiphila 266. 267•. 268. 269*. 270 
Boudiera acanthospora 265 
Caccobius minusculus 119. 122. 123•. 124. 265 
Catatrama 495: co,rnriccnsi, 495, 495• 
Cera1oba.,idium 601. 602. 603. 604. 605. 609. 611. 

612: albas itensis 601. 602. 603. 604•. 611. 
612: cerealis 603. 607. 610: comigcrum 603. 
607. 609. 610. 611. 612: grarnincum 610: ory­
zac-sa1ivac 603. 607. 609. 610: pseudocor­
nigerum 610: s1ridii 612 

Cera1oscbacina 609 
Ccrcospora millcgrana 62: rhamni 63: scor.i:oncrac 

61 
Chalazion erinnccus 268: hclvcticum 265: socia-

bilc 265. 267 
Cl3udopu, cyanorn.:lacnu~ 628. 629 
Collybia 661: § Vcs1ipcdcs 663 
Conocyhc § Candidac 621: coprophila 619: lac1ea 

619: rickcnii 6 19 
Coprinus 97: § Alachuani 341. 359. 465: § Comati 

110: * Coprim" 165: § Lana1uli 165. 166. 167. 
339. 345. 465. 466: alnivorus 339. 340•. 341. 
345; alutaccivclatu, 34 1. 342*. 350: ammo­
phil:u: 167. 168. 169•. 170. 343. 344•. 470: 
arnchnoideus 341. 345. 346•: arcnarius 97. 
109• . 110: :istcrophoroidc, 97. 98. 99. 103*. 
347. 348•. 375: a,tcrophorus 97. 98. 99. 102•. 
108*. 110. 375: bicornis 167. 170. 171 • . 333*. 
339. 470: bilanatus 195: brunnci,tragulmus 
347. 349: buhalinus 343. 350. 351 •. 352•: calo­
sporus 167. 172. 173•. 174,339.470; calyp· 
1r:11us 97. 98. 99. 100*. 110: ca ndidol11 na1us 
465. 466. 467•. 470. 471: cincrcu 167. 174. 
175*. 189. 339. 466. 470: ci1rinovcl:11u, 185. 
187: colosscu, 355. 356•. 357•: corna1us 110. 
363: dilec1us 189: domes1icus 181: cry1hrocc­
phalus 167.189.190•.191.339. 470:cx1inc10-
rius 179. 181: firnctarius 174: noccu losus 110: 
funariarum 183. 339: geesterani 167. 191. 
192•. 193. 339. 470: joncsii 167. 183. 184•. 
185. 193. 357. 358•. 359: kriegb1cincri 168. 
193. 194•. 195. 339. 470: lagopidcs 183. 185. 
349. 359. 360': lagopidc, var. sphacrosporu, 
183: lagopus 168. 181. 182• . 183. 339. 344: 
lago1>us var. lagopu, 468. 47 1: lagopu~ var. 
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sphnerosporus 339: lai:opus var. vacil.hms 468. 
469*.471.511*:mocroccphalus 168.179.183. 
187. 471: marcidus 350. 359. 360•: ochracco­
lanatus 167. 185. 186• . 187. 339. 470: pnchy­
dermu, 167. 195. 197*. 361. 362•. 470: palmc­
ranus 363. 364*: phlyctido,poru, 185. 359: 
pscudorndiatus 167. 177. 178*. 179. 193. 339. 
466: radiatu, 168. 174. 176*. 177. 179. 471: 
rosci,1ipirn1u, 364. 365•. 369: ,cobicola 167. 
195. 196*. 366. 367*. 470: spadicci porus 367. 
368•: ,pclaiophilu, 167. 179. 180*. 181. 470. 
471: stcrquilinu, 355. 366: ,ylvicola 340*. 350. 
369: tcctisporus 370. 371 •: trisporus 432: un­
dulatu~ 372. 373•: v~oustii 97. 98. 99. 101 *: 
xcrophilus 97, 99. 104. 105•. 106*. 107•, 110. 
111. 347.373.374*.375 

Coproticlla 653 
Coprotus 649. 653: albidus 654: a rd ucnncns is 

649. 650*. 65 I. 653. 654. 655: aurorn 653. 654. 
655: bacosporus 654. 655: brcvia,<,cu, 119. 654: 
dcxtrinoidcus 654: dhofarcn is 654. 655: discu-
1 us 654: duplus 654: g l:iuccllus 654: gra­
nuliformi, 654: lactcus 654: lcucopocillum 
651. 654: lutcus 654. 655: marginntus 654. 655: 
nivcu, 654: ochraccu, 653. 654. 655: rhypa­
robio1des 654: sarangpurensis 654: ,cxdecim­
sporus 654: sphaerosporu~ 654: subcylindro­
,porus 654: trichosuru, 654: uncinatu, 654: 
vicious 654: wintcri 654 

Coninarius § Brunnci 659: § Erythrini 659: § Fir­
miorcs 659: § Tclamonia 657: biformis 659: ca­
~imiri 659: crassifolius 659: decipiens 659: 
eryth rofuscus 657. 658*. 659: illuminus 659: 
pctro.-elineus 659: rhcubarbarinus 659: rubcllo­
pcs 659: :.erti~ 659: ,c:ni~ f. contranu, 659: 
subscnipcs 659: uraccus 659: vcmus 658. 659 

Crcpidotu, § Autochthoni 533: § Crcpidotcllac 
529. 533: § Crcpidotus 515: § Dochmiopu, 
518: albidus 518•: applanatus 515. 520*: ap­
planatu, var. applanatus 5 19: autochthonu, 
533: calolcpis 515. 516*. 517: calolcpis ssp. 
tigrcnsi, var. januanu, 5 17: carpaticu, 523: 
cinnab:uinu, 515. 520. 521 *: croceitinctu, 515. 
523. 524•. 525: croccilinctus var. a uran tiacus 
522*. 523. 524*: crocei1inc1us var. croccitin­
ctus 524*. 525. 526*: crocophyllus 527*: ellip­
soideus 529. 530*: furcatus 528•. 529. 530: 
luridu, 535: luridus var. oaxacac 535: lutcolus 
535: mollis 517: obscurus 530. 53 1 *. 533: 
occidcntalis 530*. 532 •. 533: palmnrum 534 •. 
535: subcroccilinctu, 525: ,ub\'crrucisporu, 
535. 536•, 538: variabili, 537°. 538: varii ­
sporus 5 17 

Cyuarophyllopsis cordisporn 621 
Dendrophoma convallariac 52 

Dendrosarcos comucopiae 201.202 
Dcnnisiomyccs lanzonii 633: 663 
Dermoloma § Alrobrunnea 151 : atrobrunncum 

151: cuncifolium 151: cuncifolium var. puncti­
pcs 151:cystld iatum 149.150*. 151:josscron­
dii var. phacopodium 151: magi cum 665. 666. 
667*. 668: ,cotode, 151 

Diderma c rlsta tosporum 643. 644*. 645*. 647: 
diadcmaum 647: rcticulo,porum 647: subdie­
tyospcrmum 646. 647 

Didymclla 81. 43: alcctorolophi 82. 83. 84. 88. 90: 
lupini 284: macropodi 83. 84. 92: pcdicularidis 
88: syriaca 83. 94: wintcriana 89. 90 

D1dymosphacria pctrakiana 62 
Diggotia fraxini 54 
D1plodina cynnrne 440 
Diplodina lini <W8 
Diploplcnodomus 81: rivini 91 
Dothidea paliuri 58 
Elaphomyccs 563 
Endopcrplcxa 609 
Entoloma 625: § Claudopus 141. 143. 144. 626. 

628: § Omphaliopsb 626: § Undati 143: albo10-
111cntosum 143: hys.,iscdum 629: camcum 627. 
629. 630: cya ncomclacnus 629: depluen~ 630: 
cxiguum 141. 142•. 143: haema tinum 625. 
626. 627*:jahnii 143: mcphiticus 141 : nanum 
626: nubilum 626. 627*. 628. 630: ollarc 143: 
parasiticum 141: p,eudoparasiticum 141 

Eocronanium 491 
Epulorhiza rcpcns 60 I 
Flammula gy111no1)()()ia 113. 114. 11 6. 117 
Fl:unmulaster 9: carpophilu~ 9 
Galcra angusticcps 62 1 
Galerina I. 2. 9. 11. 135: § Calyptrospora 4: § 

Galcrina 6. 14: § Inocybcoides 12: § Marginata 
14: § Minima 6: § Myccnopsis 2 1: § Nauco­
riop~i, 14: § Sideroide, 4: § Tibiicy,tidiae 4: § 
Viuacformis 6: acuta 2 . 3*: aimaroidcs 3*. -1 . 
5: allo,por.1 8•. 10. 11. 12. 13*. 14. 15. 20•. 
21. 22. 23. 24. 25•: annulata 3•. 4. 6. 7. 14: ano­
mala 2. 7. 8•. 9: atkinsoniana 3*. 5. 6. 7. 10: 
atkin,oniana f. atkinsoniana 7. 9: :ukinsoniana 
var. rugo,ocy,ti, 2. 3•. 9: atrofu,ca 8•. I 0. 11 . 
15. 24: bcatricis 2. 14: calyptrata 2. 4. s•. 11 . 
12. 25*. 26. 27: calyp1ro1a var. clavipila 8*. 11 . 
12, 17: camerina 4: caulocyMidiata 2. 7. 13•. 
14: cyclocystis 12. 1 J•: dccipicns 12. 26: dcci­
picns var. ,cparans 26: duncnsi, 2. 7. 13*. 14: 
fellea 2. 14; glutinosa 13. 14 . 15: hypnorum 3•. 
5. 12. 15. 17. 20•. 22. 25*. 26. 27: hypnorum 
var.clavipila 16*. 17: incurvata 16*. 17. 18. 19. 
21: incurvata var. longicystis 19. 20•: inver,a 
12. 20•. 2 1. 22: junipcrn 24: junipcrina I 0. 11 . 
12. 20*. 22. 23. 24: lutcofulva 11. 12. 15. 23: 
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lyophylloidc, 24: mniophila 16*. 19: mycc• 
nopsi:, 17. 18: nana 12: pennixta 18. 19. 20•. 
21: pscudomniophila 19: pumila 11. 12. 13. 
16•. 17. 18. 21: ramicola 17. 22. 25•. 26: ruhi ­
ginosa var. annularn 5. 6. 7: sahlcri 27: sahlcri 
vnr. clavipila 12. 17. 25•. 26: sidcroidcs 2. 4: 
,tyl ifcra4: lcm:Mris5. 7: unciali!, 5. 23: viscidu­
la 18: viuaeformis 6. 7. 10. 14: viuncformis f. 
viuacformi, 6: viuacfonni, var. subannula1a 7 

Galeriopsis angus1iceps 621: aporos 621 
Gamocybc 6 15: ibcricn 621: lmcri1ia 621 
Gl:u:iclla 268 
Gymnopus 661: § lmpudicae 663: castnneus 661 . 

662•. 663.664: terginus 663. 664 
Gyrophila alba 297: argyracca 306: la;.civa 300: 

rc,ph:ndcn, 30 I . 302: lcrrca 303: lri,lc 305 
Haucrslcvia 609 
Humaria lulcola 268 
Hydropus 631. 633: n1ramcn10,u, 633: brnnnes­

cens 663. 664: conicus 633; dryadicola 633: 
OocciJ)C' var. OocciJ)CS 633: nocci~ var. lu1ci· 
pcs 633: fra1cmigcr 634: liciosac 633: margi· 
ncllus 634: momis-rosac 633: mo,crranu, 634: 
nitcns 634: paradoxu, 633: 1>arodoxus var. xe­
rophyticus 631. 632. 633: p,cudo1cnnx 634: 
sca bripes var. quadri.sporu.s 140. 634: scahri­
pc, var. ,cabripcs 634: ,cmimarginellu, 634: 
subalpinus 633: trichodcrma var. lobaucnsis 
633: tnchodcrma var. tr1chodcm1a 633 

Hypholoma humidicola 249. 250. 254: in1crme­
dium 251: olivacco1inc1um 2-19. 251: xa111hocc­
phalurn 250 

Hypoph)•llum columnclln 70 
Lnc1ariclla 378 
Lnc1arius § Croccini 127. 133: § Fuliginosi 377. 

380: § Fumosi 377, 31!0: § Nigre.scentes 379: 
§ PipcrilCS 127. 133. 394: § Plinthogali 377. 
378. 380. 394: § Pseudofuliginos i 392: § Plc· 
rospori 378: § Ruginosi 377. 380: * Vcnolacia­
riu, 378: acri, 378: acu1u, 383.400: adhacrcn, 
383. 400: atroolivinus 392. 394. 395•. 400. 
407•: baliophaeus 380. 400. 503•: baliophae­
u var. baliophacu~ 380: baliophacus var. oricn· 
ta li, 380: colorascens 131 ". 132•. 133: congo­
lensis 382. 383. 400: fulgcns 403: fulgcns var. 
africanus 403: fuliginosus 292: 3riscogalus 
380. 38 1 •. 40 I: kaban,u, 382. 383. 392. 393•. 
401. 509•: kabansus var. pnllidus 392: kalo· 
spcrmus 382. 40 I: lacteolutescens 127. I 29•. 
130•. I 33: lignyotus 379. 382. 392: melanoder· 
mus 382. 383. -10 I: mclanogalu, 379. 380. 40 I: 
nccaior 29 1. 292. 293: nudus 382. 31!3. 402: 
oricntalis 380. 402. 503•: plumbcus 29 1. 292. 
293: pscudolignyo1u, 383: p1crosporus 378: 
pusill isporus 382. 31!3. 384•. 402: pyrogalu, 

292: quicw, 396: ruginosus 378: rumongcn,i, 
382. 385. 386. 402: ,aponaccu, 382. 387. 388•. 
402. 505•: subphnihogalus 378: sulcntulus 
382. 383. 387. 389•. 505•: sukatus 382. 383. 
390. 391. 420. 507•: lenellus 382. 383. 392. 
393•. 402. 409•: 1orminosus 291. 292: 1urpis 
291. 292. 293: undulnius 396. 403: undul:11u, 
var. rasilis 394. 398. 399*. 403: undula1u, '"ar. 
undu la1us 39-1 . 396. 397•: vinaccorufcsccns 
131•. 132•. 133 

Lamprospora kristiansenii 265: rnaircana 265 
l~1 mp1eromyce, lumine,cen, 589. 591. 592•. 597: 

583. 591 : japonlcus 587. 589. 592. 593•. 594. 
595. 597. 598: mangcnsis 589. 591. 592. 597 

I .c:minu, eugrammus 208. 209•. 2 10: vcraccrucis 
213 

l.co11a luhnca 125 
Lcpio1a badhamii 70: bohcmica 70: cris1a1a 475. 

476: cris1:11a var. ,cncca -177: dcn,csquarnu,a 
77: cmpla.,1rum 78: cxcoriata ,ub,p. mas1oidca 
74. 75: gracilcnta 74. 75: mastoidca 74. 75: 
nymphanun 77: oliviera 7174: pcrmix1:1 76: 
pinguipc, 474. 475: proccra 76: procera var. 
pucllaris 77: puellaris 77: rachodcs 69. 72. 74: 
rachodcs subproccra 70: rachodcs var. hortcn,i, 
70: rachodc, var. olivicri 74: rhacodc, var. 
pucllaris 77: rickcnii 75: scrcna 474: scricata 
477: scric:ucllo 479: scrrcca 477: sericifer 474. 
475. 477. 479: umbonata 75 

Lepiotophyllum mas1oidcum 74: proccrum 76: 
rhacodc, 69. 70: rhacodc., var. pucllaris 77 

Lcptonia § Cyanula 628 
Lcp1osphacria 81: ancrni,iac 49: rnaculans 9): 

pimpincllac 273. 274. 275. 276•. 278. 279 
l.eucoagaricus § Rubro11nc1i 473: § Scriccomycci. 

473.-174: crys1allifcr 474.475.476 ... 477: 
lcucolhi1c~ 475: mcnicri 475.476: nympharum 
77: S<:rcnu, 473. 474•. 475. 476. 477: sericatel· 
lus 479: sericifer f. ser ica tellus 475. 478•. 
479: scricifcr f. -.ericifer 478•. 479: ,ublinoralis 
473; ,ubvolvmus 477 

Leucocoprinus mastoidcus 74: pcrn11x1a 7(>: pucl­
lari~ 77: rhacodc, 69 

Limacclla 135 
Macrolcpiola bohcmica 70. 71: ~ F.xcoria1a 69. 70: 

§ Rachodc, 70. 77: cxcoriata var. rubci.ccm, 77: 
gracilcn1:1 75. 76: konradii 69. 75: mastoidca 
69. 74. 75. 76: nympharum 69. 77. 78: proccra 
69. 76. 77: olivicn 74: pcm,ixrn 76. 77: proccra 
var. permix1a 77: proccra var. proccra 77: 
pucllaris 77. 78: rachodc, 69. 70. 71. 77. 78: 
rachodc, ,·ar. hohcmica 70, 72: rachodc.s var. 
horlcnsis 70: rachodcs f. o lh•iera 72. 74: 
rachodcs f. rachodc< 72. 74: rickcnii 75. 76: 
vcncna1a 78 
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Macrophomina phm,colina 88 
Mara.,miu, cehibencus 97 
M:irccllcina gcorgii 265 
Ma,tocephalu, procerus 76 
Megatricholorna 3 12 
Mcl:inotus 256: phillipsii f. mcga~poro 256 
Mela,mia acerina 63: aviculariae SO 
Microglossurn viridc 125 
Myccna § Adsccndcns 29: § Alphitophom 29: § 

Amparoina 29. 39: § Cccid iophilae 484: § Fro­
gilipcdcs 145. 146. 236. 239,241: § Fuscinca 
29: § Granulifcra 44: § lnsigncs 239: § Nigrc,­
centc, 43: § Polyadclphia 32. 42: § Rubromar­
ginatac 243: § Saccharifcrac 29. 40. 42. 483: 
abram,ii 145. 146: ad,ccnden, 481. 484: albi­
dolilacea 243: alnicola 241: :11rox 30: capillaris 
32: capillata 30. 31 . 32•: cecidiophlla 48 1. 
482•. 483. 484. 513• : chloroxantha 30: chry,o­
corypha 236. 237: conspersa 239: corrugans 
239: depilata 42: dissirnilis 31: clonga1:1 42*. 
43: cxcclsa 30: extenua ta 45*. 46: fragillima 
146: fuli~inea 29. 31, 34, 35•: furva 43: fusci­
nca 29. 31, 33. 34 •. 35: fuscocystidiata 44: ga­
lcriculata 147: galopu, 485: gr:inulifcra 45: hc­
rnitrichial i, 37: hepa tica 241. 242°. 243: 
hylophila 30. 35. 36•. 37: irnpcxa 30: incarna, 
tivclum 483: las iopus 30. 37. 38•. 39: lcptOCC· 
phala 146: lutea 237: majali, 147: mitis 239: 
nigrcsccns 43: obscura ta 43. 44*: olivaceo-
0:1\'a 235. 236•. 237: paula 30: propinqua 30: 
quinau lten,is 239: rhaphidocephala 30. 39. 
40•: rubidofusca 237. 238•. 239: scirpicola 
239. 241: i.cnipe.., 45: l'e)'ne~iella 243: sotae 34. 
39: stip:ua 239: strobilicola 147: subcxcisa 146: 
umbratilis 30. 40. 41°. 42: ,·erna 145. 146• : 
vcrnalis 147: vicina 239. 240•. 241 

Mycospbnerella 47: albcsccns 52: andrcwsii 49: 
angustifolium 49: anthenudina 49: aronici 53: 
bra:.sicola 50: brunncoln 52: carlinac 50: dic­
tamni 53: digitalis-ambiguac 53: drymariae 53: 
cffigurau1 54: fici-ovatac 54: gemianae 54: hc­
dericola 55: hcuchcrac 55: hr:iniccnsis 61: ixo­
diac SO: janus 50: macul iformis 57: rnicrosora 
50: microsora 62: monhicri 51: mu,ac 58: sagi­
nne 61: scacvolac 61: scmclcs 6 1: stcmmatca 
62: ulmi 50: ,•ogcli 63 

Nacmatoloma subfu,i,porum 250 
aucoria ccntunculus 407 

'eonothopanus 210: nambi 210. 2 12. 2 13 
Neouiella he1ieri 265: ricciae 265. 491 
'01hopanus cugrammus 208 

Oc1ospora 489. 490: coccinea var. tetraspora 265: 
lcucoloma var. tctra:.pora 265: spaniosa 268 

Omphalotus 583: illudcns 583. 585. 586•. 587. 
588. 592. 593. 594. 595. 598: mangens is 597. 

598: mexicanus 584. 585. 587. 588. 590•. 591. 
592. 593•. 594*. 595. 596*. 598: n,diforrni, 
585.587.588.589.590•.592.593.594.595. 
597. 598: olcarius 583. 585. 586•. 587. 588. 
589. 591. 592. 593. 594. 595. 598: oliva, ccn, 
var. indigo 585. 587. 588. 590•. 591. 592. 593•. 
594*. 595. 598: oliva..~ccns var. oliva..~ccns 585. 
587.588.590'.59 1. 592.593•.594•.595.598: 
,ubilludcns 586*. 588. 589. 592. 593. 594. 595. 
598 

Opadorhita 607 
Panaelop,is nirimbii 621 
Panu strigosus 207 
Paraphclaria amboinen,i , 493 
Paraphoma 541: radicina 541. 545. 546. 548 
Passnlora microsora 50 
Pax illus a1ro1omcn10,us 584 
Pcrisporium fibrillosum 54 
Pcziz.a lividuln 265 
Phacomarasmiu, gypsophi lus 97 
Phcllinus tremulac 280 
Pholiota alnicola 116: i:ynmopodia 113 . 114*. 

115• .116: myosotis 245. 246: pinicola 116: sa­
licicola 116 

Phoma 47. 81: § Hctcro,pora 81. 281. 282. 435. 
541: § Leptosphaeria 273: § Paraphoma 541. 
542, 546, 549: § Peyronclla 81: § Pcyroncllaca 
435. 541 : § Phoma 435: § Phyllos1ic1oide, 435. 
541: § Plenodomus 81. 82. 90. 273. 435. 541: 
§ Sclerochaetella 81: § Sclcrophomclla 81. 82. 
84. 86. 93. 54 1. 554: acicola 552: acuta f. phlo­
gis 552: alcctorolophi 82. 83. 84, 87•, 88, 91: 
ambicns 49: ancthicola 91: anthcmidis 49: bcl · 
gica 448: bocrhaviac 83. 84. 93: bria rdii 543. 
544. 545. 546. 550•. 555: calligoa i 552; cru1cri 
542. 544. 545. 546. 547. 550': catalpicola440: 
complanata 81. 82. 83. 84. 85•. 87•. 89. 91: 
cra,,ipcs f. foliicola 443: dccipicns 557: dc­
structi va 453; dictamnicola 82. 83. 84. 85: di­
vcr:.i,por;1 448: cntcrolcuca 274: cthcridgci 
274. 275, 279. 280: cxigua 435. 440. 448. 452. 
453: cxigua var. caps,ci 439. 453: cxigua var. 
di,•ersispora 436. 438. 439. 449. 450: cxigua 
var. exigua 436. 437. 440. 446• . 447. 450: cxi­
gua var. forsythiac 436. 438. 439. 452: cxigua 
var. heteromorpha 436. 438. 439. 448. 453: exi­
gua var. inoxydabilis 439. 440. 452: exigua var. 
li lacis 436. 438. 439. 440. 450. 45 1: exigun var. 
linicola 436. 437, 439. 440, 448: exigua var. 
noackiana 436. 438. 439. 440. 450: cxigua var. 
populi 436. 438. 439. 440, 449: cxigua var. vi­
bumi 436. 438. 439. 440. 451: gardeniae 543. 
545,546. 550•. 555. 558•: gcmianac-sino-ora­
nntac 82. 83. 84. 86. 87•: glycincs 554: 2lycini­
cola 543. 544. 545. 546. 550•, 554: gu tneri 



688 INDEX 

559: herbarum 81. 440: hcroorum f . lilacis 450: 
hcrbarum f . vin<:ac 452: hcrbarum var. :incthi 
91: hctcromorpha 448: hctcromorphospor:i 
441: incompta 82. 83. 84: indica 543. 544. 545. 
546. sso•. 556. 557: korm 274. 275. 276•. 
278: lcptosporn 555: lcvcillci var. levcillei 543. 
544. 545. 546. 5so•. 551. 552. 556. sss: 
leveillei var. microsporn 543. 544. 545. 546. 
550•. 552. 553: lingam 93: linicolo 448: lupin i 
57. 552: macro~toma ,•nr. macros1oma 45 I: 
minuto 547: minuti~porn 552: multirostrata 93: 
multirostrata var. macro,por:1 55 I: mu~conim 
58: nic~lii 440: nigrilican~ 83. 84. ss•. 87·. 
en. 93: nobili~ 86: nyctaginca var. hocrh:iv1ae 
93: olcandrina 448: oryJ.:tc 552: petrakii 90: 
phlogis 552: pimpinellac 27-t. 275. 276•. 278: 
punctoidcn 91: rndicinn 541 . 543. 544. 545. 
546. 548. 549•. 550•: n:scdae 60: rhipsali­
dicola 60: ~acchari 559: schneidcrac 281. 282. 
283. 284: scrophularinn 61: scpticidalis 542. 
543. 54-1. 545. 546. sso•: S('la riac 544. 545. 
546. 557. 559: s trclitziac var. major 443: 
sylvatica 82. 83. 84. 87 0. 89. 90. 91: syriaca 
83. 84. 94: tclcphii 546: tcrrc•aris 543. 544. 545. 
546. 549•. 550°. S5 I. 558•: tcrricoln 543. 
550'. 551. 553. 557. sss•: ,·cr.1ahili< 83. 84. 
85•. 87•. 90: wc~tcndorpii 4"2 

Phyllonochacta .is: ,olani 62 
Phyllo~1ic1a 47: abutiloni~ 443: aconi1ina 443: aro­

rclla 48: ac1inidi:1c 444: adenos1y lis 442: acci­
diicola 444: aliicoln 443: ali~matis 440: aloidc< 
443: alpigcna .t8: alpina 442: ahemanthcrac 
444: anagalidis 443: angclicac -t9: antcnnariac 
.i.t I: arborca 444: nrgcnlinac 440: ariaefoliae 
f. ulmifolia 442: aricola 443: am1eniaca 444: 
~perulae 54: amagalicoln 49: aus1riaca 50: 
hac1crioide 50: b:iknnica 444: baldcnsis 50: 
ballocaecola 444: b:ILaminac 443: belgraden,i, 
"43: bcllidicola -t44: bellidis 443: bclluncnsis 
50: berlcsiana 443: blc1iac 443: honscana 443: 
brnssicina 50: hurscrac 5 I: calamin1hac 441: 
cahhae 442: calycanthi 440: cancsccns 442: 
capparidis 440: capsulicola 440: cardamini , ­
amarac 443: c:11p:uhica 442: cnrthnmi 445: cns-
1:inicola 5 I: c,1uca,,icn 444: cclosiac 440. 44: 
ccmsicola 5 I: chaerophylli 5 I: chcnopodii 441: 
cinchonac 443: eircae:u: 44-1: confusa 52: cor­
coruica 52: coriandn 445: crinodcndri 443: cro­
talariac 443: cynar:ic 440: dahliicola 441 : dali · 
M'ae 442: da1urae 440: d:uuricola 444: dcn1ariac 
53: d~rtorum 442: dircac 441 : doellingcriac 
444: doronicigcna 53: elcuari::ic 444: crigc, 
rontis 444: crodii 4.13: cry1hraeac 441 : cupatori i 
442: cupatoriicoln 53: cupiuorina 441: falcata 
444: fatisccns 441: lilipendulac 440: filipen , 

dulina 4-lO: lilipendulina var. ulmariac -l4 I: 
gai llardiac 445: gallinsogae 445: gc, 4"2: gen· 
1ianaccola 49: gcnti:incllac 54: gcrbcrac 444: 
gillc,ii 441: glechomac 441 : gomphrcnae 441 : 
gucldcnsiaedtiac 443: hcderae 55: hc:dericola 
55: hclianthcmicola 442: hcllboricola 55: he1c­
ro,por.1443: hcucherae 55: hicracii 442: holO· 
phi la 442: hovcniae 444: hua.11010 441: hybridnc 
55: hydroco1ylcs 443: hypericicola 444: innu­
mera 56: inulae 442: ivaccola 441: juliac 4-l 1: 
lampsanac 442: lappac 441: latcmaren,is 56: 
lychnidis 443: lythri 444: macrospom 44-l ; ma­
culiformi, 57: magnoliac 445: mali 57: mclarn· 
pyri 441: mclanophora 57: mcn11cliae 4-t I: 
mcrcurialicola 443: mimuli 442; molluginis 
441: monardac 442: monnrdellac 58: monar­
dicola 444: mucunac 442: myo,01idicola 444: 
nuphari, 442: nymphaeacea 442: orontii 441: 
o,1co,porn 58: 01i1cs 441 : pedicularidis 59: 
pentastcmonis 441: pen1a.,1emonis f. pen1:1s1c­
monis, :1,rnrei 442: pcn1as1cmonis f. pen1:i­
,1cmon1s-hybridi 442: pentastcmonis vur. 
major 442: pent:memonis var. pen1~ 1cmonis• 
:11un:i 442: pen1351emoniti 444: personota 59: 
pet:1'itidi 441: phlomidis 443: pi1111>inell:1c 
445: piricola 59: pivcnsis 59: pla1anoidc 59: 
plcuro,pcnni 60: pog0i,1emonis 444: polernonii 
443: pot:tmin -l4 I: prac1crvisa 60: puccinio­
philn 442: pueciniospila 442: punc1:ua 45 I: 
pygmae:i 442: rosae-~incnsis 445: ro,icoln 61 : 
roumegucrei 45 I: saccardoi 61: saginifoliac 
441 : s:ilviac 443: scor,onerac 61: scrophu­
lorioc-bosniacae 443: scrophul:iriaccola 444: 
,cnccionicola 444: scsami 443: ,inapi 4-t3: 
sisymbrii 44-t: solani 441: ,onchi 441: sordida 
4.t3: ,pacthian:i 4"2: stachydis 62: stachidi, 
var. annua 443: s1achidis var. arvcn~is 4-t3: 
~tophylcicola 62: s1a1ici~-gmclini 443: stigma­
phylli -t4 I : s1ratio1is 443: s1rcli1:i:iaccola 443: 
s1nol111a 62: suacdac 443: 1:iraxaci 443: m~iana 
443: 1nyuvae 54; 1clkiac 445; tiliicola 62: 
1orilidis 444: 1ragii 63: 1raumanniana 63: 1rollii 
63: 1ropacoli 44 1: valcrianac 443: vandae 63: 
vcrbnsci 441: vcrnonicida 443: vibumi .is I: 
vibumicola 45 I: vincac-majorcs 452: vincae­
minorcs 452: wcs1cndorpii 442: x:m1hosoma1is 
444: t.:lhlbruckncri 441: 1.ambicnsis 4,15 

Plcnodomu, eomplana1us 91: macropodii 92: sy l­
,•a1ica 89: syriaca 94 

Plcurophoma cava 542: pleurospora 542 
Plcuro1u, 201: calyptratus 207: cilrinopilea1u~ 207: 

comucopine 20 I. 202•. 203. 204 •. 206. 207: 
djamor 203. 207: djamor-comucopiac 207: 
dryinus 203. 218: cugrrunmus 201. 207. 208: 
lcvis 207. 218: nambi 210: vlivasccns 592: 
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opuntiac 201. 203. 213. 214. 2 17. 218: os1rc­
a1us 201. 207: pulmon:irius 201. 207 

Plicatura obliqua 2 13 
Porolaclariu, 405 
Porpoloma mc1apodiu111 665. 668 
Prate Ila augu,ta 459: n:wcsccn, 461 
Psalliota arven,i, 458: :1rvcn,is sub,p. mocrospora 

461 : augu,ta 459: campcsLri, var. radicata 229: 
collina 462: cxccllcn, 462: fi,surala 458: ml1cla 
227, 228. 229: lanipc, 224. 230: lanipcs var. \'C· 

recunda 222. 224: lcucoLricha 458: litornlis 224: 
rnacro,pora 461: nivcscens 460: nivescens var. 
parken~is 460: peronata 459: pcrrarn 459: sil va­
ucac 224: spissa 224. 227: staminca 461: stra­
minca461: ,ylvicola 461: urina~ccn, 461. 462 

P,euda~cozonus raccmosporus 119. 265 
Pscudobaeospora frieslandica 140: scrcna 474 
Pscudoccrcosporclla pomi 60 
P,eu<lombrophil:1 653: ,•1 rginca 119 
Psilocybc § Elonga tae 248. 249: § Ericacac 248. 

249. 254: § Hypholoma 246. 248: § Margi name 
2-18. 249. 255: § Mclanolm, 256: § Phaconcma­
toloma 245: § Psilocybc 246. 256: § Psilocy­
ooidc, 246. 248: § S1cn:ophila 245. 246: § S1ro­
pharia 256: § Tubcrosac 248. 249: crobula 246: 
dorsipora 246: clonga1a 248. 249. 250. 253. 
254; clong:11ipcs 246. 249: ericaea 254: 
cricacoidcs 248. 254: cricacum 246: gillctii 
250: inquilinu, 246: laeticolor 249. 250. 254: 
longi,porum 249: lu1coni1cn, 245. 246: 
marginata 248. 255: mkropora 257: momana 
246: montana var. macrospora 256: ochro­
cyanca 256: olivaccolincta 249. 251. 252•. 
253: p hillipsll f. mcgas porn 256: phillip,ii f. 
phillipsii 256: politrichi 249. 251: p,cudo­
cyanca 256: llse ud11cy11 nc11 f. ochrocy11nc11 
256: ,emiglobata 245. 246. 248: spec. 254. 
255*: ,ubcricaca 254: subviscida var. vclata 
256: tubcro,a 249; uda 254: udum 246; xantho­
ccphala 249. 250. 251 * 

Pulvinula 268. 260. 270: 653: convexclla 268: ova­
lispora 268. 270 

Pyrenochacrn acicola 552: an1hyllidi 552: calli­
goni 552: comi 542: dccipicns 557: dolichi 
542: gardcniac 555: glycincs 554: indica 556: 
lcp10 porn 555: lupini 552: minuta 547: ory,.ac 
552: pcnniseti 559; phlogb 552: rivini 91: ,ac­
chari 559: scu1riac 559: spcgauiniana 555: spi­
naciac 552: tcrrcstri~ 552 

Ramularia amhiguae 53: hcllunen,i, 50: corcon-
1ica 52: digitnlis 

Rhizoc1onia 601. 602. 603. (i04. 607. 611: rcpcn, 
601: ,olani 602. 604 

Rhod~cypha ovilla 265 
Rhynchophomclla nigrifican, 92 

Rhyparobius 649 
Saccobolus ci1rinus I 19 
Sclcrochac1clla rivini 91 
Sclcrophoma pythiophi la 552 
Sclerophomella complanata 9 1 
Sclero1ium orobanchcs 27-l. 275. 276*. 278 
Scutcllinia pnludicola 265 
Scbacina vcm1ifcra 603. 609: 1lic1:1mni 53 
Sep1oria domt>eyae 53: j!all ica 56: pi,1aciarum 59: 

schuhziac 6 1: .iachydis 62 
Sercdipila 609: v.:rmif.:ra 603. (-.07. 60'J 
Sericeomyces cinercopallidus ,H3. 477: sardou, 

473: scrcnus 47-l. 475. 476: scricatcllus 479: 
. erica1us 477: ,cricatu, var. ,ericat.:llu, 479: 
scricifcr 4 77 

Simocybc ibcrica 97: ,umpluo,a 407. 409, 414•. 
415•. 416•. 417•. 418•. 41')*, 420*. 421*. 
422•. 423*. 424°. 425·. 425*. 426•. 427•. 
428*.429*.430*.43 1°. 432 

Sphaerella corn11l:111a1a 91 :jasminicola 56: kalmi-
cola 56: longissima 56: maculiformis 57 

Sphacria slcmrnat,:a 62 
Sphaeronaem:1 nigrific:111s 92 
Sphacropsis isopyri 56 
Squamanita c it ricolo r 135. 136. 137*. 138: 

contortipc, 135: odorata 136: schrcicri 138: 
squarrulosa 136: umbonata 135. 18 

Sta gonos poropsis lupin i 281. 282. 283. 284 
Stictochorclla 48: vo!:clii 63 
Stictochorellina carpatica 51 
Strobylomycc, ,1rob1l:1ccu, I 04 
Stropharia dor.-iporJ 245. 246. 247*. 248: ochm­

cyanca 256 
Tcrfc~ia arcnuria 6.'7. 638*. 6.W, 640 : boudicri 

637. 638•. 6:19. MO: clavcryi 637, 638•. 639: 
lcptodcnna 637. 638•. 639 

TI1ana1cphorus 601. 606. 607: obscurum 612 
Thccotheus holmskjolclii 265 
Thclcbolus 489: polysponis 124: stcrcorcus 124. 

651. 652* 
Thelephora 1erremh 58-1 
Trichobolus sphacrosporus 124 
Tricholorna § Albata 296: § ,\ lhida 296: § Alm· 

squamosa 302. 30:l: § lmbricat:t 296: § lnamoe­
na 296: § Lasciva 295. 296. 297. 298: § 

Mega tricholoma 3 12: § Sapnn;1c.:a 29(> : * 
Scalpturatum 302. 303. 306: § Tcrrc:t 302. 303. 
308: § Tcrrcum 303. 306: § Virgata 303: acer­
bum 296. 302: alhidum 296. 309: albobrunnc­
um 31 4. 315: alboconicum 309: album 296. 
297. 298. 299. 300. 301, 302. 323*: alhum f. 
gracilis 297: ;ilbum \'Ur. lhulliophilum 297. 298: 
apium 315: argyrnccum 303. 306. 307. 308. 
309. 310: argyraceum f. inocybeoides 309. 
331 *: a1ro,qua1110,um 303. 305: atrosquamo-
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sum var. squarrulosum 312: auratum 312: bat· 
schii 314. 315: bisporigcrum 303. 305: bonii 
309: brcsadolanum 303: cingulatum 303. 310: 
colossus 312: columbctta 296. 298. 309: eques­
tre 314: equestre var. 1,-qucstrc 3 11 . 312: equcs­
tre var. populinum 311,312. 33 t •: Oavobrun­
neum 312. 313: Oavovirens 314; fracricum 315: 
fulvum 312, 3 13: gausapatum 305: impolitum 
302: inamoenum 296, 301: incybeoidcs 306. 
309: lascivum 296. 297. 298. 300. 301. 327•: 
lcucoterreum 305: myomyccs 303. 305: myo­
myccs var. alboconicum 309: orirubcns 303: 
populinum 314: psammopus 3 11 : psammopu, 
f. bisporum 3 11 : ps ammopus var. macrospo­
rum 310, 31 I•: pseudoalbum 299. 300: rapha­
nicum 300: rcsplcndcns 297. 298: saponaocum 
296: saponaccum var. cnista 302: scalpturatum 
303. 305,306.308. 309,310: scalpturatum var. 

argyraccum 306. 308: scalpturatum var. atroci ­
nctum 306. 308. 309. 310: sciode 303: squar­
rulosum 312: stiparophyllum 296. 297. 298. 
299. 300. 323•: ~,riatum 314: subannulatum 
315: suffocatum 314: sulphuresccns 296. 297. 
301. 302. 325*: sulphureum 302: tcrrcum 303. 
304. 305. 306. 308. 329•: thalliophylum 297: 
triste 303. 305. 306. 308. 327': ustalc 312. 313. 
314: virgatum 303 

Tubaria 9: pallidospora 9. 
Tulasnclla calospora 60 I: dcliqucsccns 60 I 
Tulostoma 259: macrosporum 259. 260'. 263: 

meridionalc 259. 261 •. 263: pscudopulchellum 
97: utahcnse 259. 261. 262. 263' 

Vcrrnicularia 81: trichella 55 
Vcnicillium dahliac 86 
Volvolepiota 78 
Waitca 607. 609: circinata 603. 607 
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