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A contribution to the rust flora (Uredinales) of southern 
Africa, with an emphasis on South Africa• 

MECIITIIILDE M El\"NICKEN & FRA~ 0BERWIXKLER 

it{o®systbot.uni·tuebi11gen.de 
LehrsmhlfiirSpezie/le JJormrik &: Mykologie 

lJotanisches lnstitut, Universitiit Tiibingen 
/\11j der MfJrgenslelle I, D·72076 Tiibingcn, Germany 

Abs lrac1- Six new m s t spcdcs nrc described: Puccinitt t·ocltcrpanimra on /Jrliclr rymm rricos-
1111/lm, P. prcroniac on Prcronirr flil'flricorrr. Urrdo f{lrchonrrnrhi on Torchonorhusliuomlis, Un~do 

mtmlarlti o n A:.palatlms lurir:ifoliu , Uromyccs s ifk:J., ·Icyc,:.·is ou ~.:f. Uurrholinu h11mrannitma, am..l 

Uromyces quaggafonlcinus on Eltrltarla calycinu. Rust species newly recorded from the western 
provinces of South Africa and/or on new host planlS arc: Aeddimn dytropoppi on ElytroJXIpptd 

rhinocerotis and Leysera gnaphalodes.At•cidimn didsii on Ubcckia sp., Miyagio psc·udospluuritt 
on Sondm.t; cf. o/cmr.cu.f. cr. Phakopsam par.hyrhiz.acon Psorafca pt'mmta. Pur.dnia palyrau1f>ta 

tm Chlorophywm c ra<Isincn,eand on 'f'mchyandra sr .. P. I.:LJ/dthrcnncri \ ':lr. kalc.hhrc~rncri on fie· 
lit:ltl)'.'illfn Ct1dtfcurifonnc, P. ttl"\'itriac un Ut'Si11ia umhcmoides, P. gmnuluris nn Pcla rgonium 

gross11larioides. P. mcnrhaeon Merllha cf. lotJgifolia. P. ltordei on Bronmspcctinatlls. P. polypog· 
onis on Polypogon monspeliensis, f'. stoncmaniac on 71rcsiwn cf. striclllm and on 7: viridifoliwn, 
Urcdo sp. on Sa/sofa cf. :;eyhcri, Uromyccs chacrobromi on Chaetobromus drege{mus, Uromyces 
chrhanac-giganrcac (= Urcdo chrhonac-calyr.ilutc) on Ehrluma rolyrina and on £. ,.ilfosa, Um­

myces ltold on cr. /Jolcw; l'Cii,~cr. on Karnwcltloo d. sdtismoidcs, on Sr:hism11s barbams anc..l u n 

Tribolium echirwllun. 

Keywords-Diodi\·crsity. Namibia. rusl fungi. taxonomy. 

Introduction 
Up to 400 mst species (Crous. Phillips & Ila.xter 2000: Doidge 1950) and about 20.000 
species of higher plants (/\cocks 1953) arc known from South Africa. If it is tmc that 
rust species arc about 5.25% as numerous as plam species (Hennen & McCain 1993). a 
total rust flora of about I .000 to 5.(X)() species could be calculated. Tims. it is likely that 
a lot more ntst species urc yet to be found in South Afric;L 
In the pilot phase of the OIOTA (Oiodivcrsity Monitoring Transect Analyses) Soulhem 
A fri~.:a project exhmsive ~.:o ll e~o:tinns of rust fungi were made in the western parL~ of 
South Africa and in Namibia. For our fu-st results. we describe six new niSI species and 
we report the first recording of several rust species for South Africa and for Namibia. 
Furthermore. known n1st fungi arc shown 10 have extended host ranges. than currently 
accepted. 

• Part 216 in the serie.o; .. Studies in Heterobasidiomycetes" from the Aounical tnst itutc, Uni \'crsity ofTOhingcn. 
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Materials and methods 
The examined specimens were mostly collected in the South African BIOTA-observa· 
torics by the firs t ~•u t hor and Markus GUkcr bctw(.'Cn 17.Xl.200I-03.XU.2001 and by 
the first aulhor between 02.D\.2002-30.fX.2002. The 13 OIOTA-obscrvatorics in 
South Africa were set up along a transect. (>am \lei to the N7. from Cape o f Good Hope 
to Richtcrsvcld . Each observatory has one km2• The specimens collected in lhc course 
of this study as well as some additional specimens from herbaria were stud ied as we ~r­

fonncd freehand sections and S<..~rapc moun lS of infected plant rn~•tcria l. The samples 
were heated in "!Ioyer' s nuid .. (Cunningham 1972) and subsequently examined with a 
Ca rl Ze iss microscope wi th bright field and phase conlras l. 
With the exception of pycnio- and basidiosporcs. 25 spores o r each occurring spore state 
were measured. If o nly one collect ion ob n~st species was avail able SO spores of each 
present spore s tate were measured . The same was done wilh tyJx: c.:ol lr.:c tions. If a spore 
state is put in parentheses. measurements were not available . The reasons fo r that arc 
either too srmt ll ~· number of spores ur strun~ alterations of spores that had already gcr­
min:ltcd. 
The cells o f the 1x:ridium were also exam ined. In our line drawings. which show the 
cells as optic<~! SC<.:tions. Lhe outer wall of the <:ell s is on the left hand side. the inner wall 
o n the right hand side. AU specifications with the prefix 'circa· are based on measure­
ments o f less Lhan 25 cells. 
For the determination of the n~st fungi the encyclopaedic publications of Doidge ( 1927. 
1928. 1939. 194 1. 1948a. 1948b. 1950) and Cummins ( 197 1) were mostl y consulted. In 
addition. we checked a lot of further pub lications concerning the mst !lora or Africa 
which arc available via internet under http://www.mycology.uni-lllebingcn.de/databas­
cs/rust-litcraturc/ . 

Results 
The mst species an: lish.>{l in alphahctic~1l order rcfl!rring to the host fami ly ~md to the 
host genus. respect ively . The rollowing abbreviations arc used: 0 = spcnnogonia = py­
cnia: I = aecia: IT = urcdinia: I.U = telia: rv = basidia. 

ANTIIERICACEAE - CHLOROI'IflTUM & ASPIIODELACEAE-7'RA Cf/YA NDRA 
Pm:ci11ia pulycampla Syd. {Sydow 1924: 23li). (Fi!!. I) 
Type on CIJ/orophywm sp. (as Jtnrhcricum sp.) South Africa. Wcstcm Cope Province, Stcllcn­
hosch, IX.ICJ23. 1eg. IA Verwocrcl l'\o. 1260. (l.:mgb:.:m No. 1270). 

Pycnia unknowu. J\.ec.:ht not St!t.::n . 

Urcdinia amphigenous on leaves. sparse in the middle of concentric groups of lelia. 
supcpidermal. roundi sh or ellipsoid in outline. up to 2 nun diameter. dark brown to 
bht<.·k. long covered by t.hc cptdcnnis whi<.'h ntpturcs la tely but always JXITlly veiled. pul­
venl!cnl. surrounded by mahogany-red leaf spots. Urcdiniosporcs subgloboid. O\'Oid or 
clJipsoid . 23-38 x 19-30 j.llll. fine ly echinulate. spores borne s ingly o n pediccls. sporu 

wall uniformly about I .5-2 J.Un thick. yellowish to hyaline. gcnn pores inconspicuo us. 
8 to 13. scnttered. wi th hyaline papill nc that nrc wenkly developed . 
Tclia amph igcnous on leaves. separate or scattered in longitudinal deformed concentric 
groups. up to 1 em diameter. part ly surround ing one uredinium. subepidermal. dark 
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reddish*black. long covered by the cpidcnnis which ruptures lately bu t always partly 
vei led. single sori compact. surrounded by mahog:my·rcd leaf spots. Jocul:llcd by a well 
developed stroma of dark mahogany-brown. palisade-wise paraphyses. Teliosporcs in 
general bicellular. variable in shape and size. elli psoid. clavate. oblong or irregular in 
outline. rounded. acuminate or ll::ntcncd at the apex. rounded or attenuate at the base. 
sligluly constricted at the septum. 38-65 x 18-30 ~m. spore wal l smooth. occasionally 
with longitudi nal surface ridges. about l-2 ~m thick at the sides. about 2-8 ~m thick at 
the apex. brown to (pale) chestnut-brown. genn pores obscure. pedicel persistent. up to 
20 pm long. often tmncnte short below or the anachmcnt, thin-walled. collapsing, red· 
d ish·brown to hyaline. Mcsosporcs and tricc llul3r spores present. 

Fi~. I : Ptu;dnia JNJiycwnflftl o n ChfomJthywm crassincn •c. lJrcdi nio· :tnd tdiuspor<!s (KSA 1•16). 
Scale bar = I 0 !Jil l. 

Spl'dmcns cxnmincd: 
· On CII#Jrcplr)hlrn cm.ssilll'f'\'~ (Bak.) Oht.-rm. SOUih t\fncn, l\"orthern ('_Ape Pro\·ince. HIOTi\ ·obsen.•o.tory at 
Quag~fontein 478, S 30"' 11 ' 31.2' ', E 17"' 32 ' 45.1'', l l .LX.2002. leg. M. ~tennickcn =-'o. RSA 146. Hill 
(PRI!M.M). 
· On Tmrhyondm sp. South 1\ iricn, Western Cape Pro\inct-. BIOTA-ohservntol)' at Rocht-rpan NaturcRl'St'l'\'i:, 
S 3r36' 32.2'' , E 18"' 18' 23.3'' , 19.1X.2002. k~. M. Mcnnickcn No. RSA 187. 11 Ill (PREM. M). 
·On Tnlf:hyomiro sp. South Africa, West<!rn C~ Pro\in~:e. BIOTA-observatory :l t Rochetp3n Nature Rescr:e, 
S 32" 36' 32.9". F.\ 8" 18' 24.0", 19.1X.2002. leg. M. Mennicken No. RSA 195, 11111 (PRF.M, M). 
Specimen not cxam.i no:J brt·ausc- of tlle scautinc:s> of the infection: 
·On Tmc:hyaudm sp. South Africa, We.stern Cape Pnninc:e. BIOTA-obsen'.liOJ)' at Rochcrpan Nature Rc-ser:e. 
S 32" 36' 32.0'', E 18"' 18' 40.1'', 21.JX.2001.1cg. ~I . Mennick"n No. RSA 18, 111 t'PRF.M). 

O ur collcclions agree well wi th the diagnosis of JJucdnia polycompta even if the SJ>l.-'C­

tn un of spore measurements is wider in our collections. Sydow ( 1924) stated lOr the 
urediniospores 24-27 x 20-25J.un and for the teliospores 36-44 x 18-24 ~m . Chloro­
phymm crassinerve is a new bost phtnt omd Puccinia polycampla seems to be new lo lhe 
mst flora of the Northern Cape Province. 

ASTERACEAE- HEL/CHRYSUM 
Pucci11io. kalclrhremwri De-Toni JR88: 645 ,·:u·. kalchhrem teri. (Fig. 2) 
l..et'Wtype on 1-/t:lichrywun lllldijfflillm Lo;:ss. Soulh t\ fric:l, nc:•r Somcrsel E.:ISI. )lromont, lo;:g. r . 

MacOwan. 
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Syn. Puccinia helichrysi Kalchbre nner & Cooke 1880: 2 1. Type on lldichl)'~·um petiolamm D. 
Don. South Africa, No. 35. 
Anam(lrph. llrcdo /cpiscli11is Thilmen 1877: 4 10. ' l'ype nn lfclichrywun mtdifnlimn. South Arric.a. 

ncarSomcrnct·Eastt Prmnont. 1876. 1cg. P. MacOwa n Nn. 1239. 
Pycnia. accia, and tclia not seen. 
Urcdini:l mostly abaxial on leaves. and on stems. sparse. separate or scancrcd in irreg­
ular grou ps. roundish to elli psoid. small . up to 0.5 mm wide. yellowish-brown. e:xposed. 
pul verulent Urcdiniosporcs globoid. subgloboid. or ovoid. 22-28 (-3 1) x 20-25 (-27) 
J.un. fi nely echinulate. spores bome singly on pediccls. spore waU uni formly about 1-2 
~tmthic:k. bnght ye llow to hyaline. gcnn pores inconspicuous. 5 to 9. scattered. wi tho ut 
papillae. 

Fig. 2: Pllccinio kolchbrcnnc.ri v.-.r. kt~lchbrcnncri on f/elichrysum cochlcorifonnc. Urcdin­
iospores (RSA 196). Sc:rle lxrr = 10 pm. 

Specimen examined: 
· On lltdtchrynmt codt ftmnfomte DC. South Africa. Western Capo: Province, BlOT ,\-observatory :tt Rocberpan 
Nauu-e Reservc,S32° 36'25.6".P.l8° IS' 32.8". 19.1X.2002. leg.M. Mcnnicken l"o. RSA 196. 11 {PREM,M). 

Our co llcctinn conforms well with the description o f lhe un..•dinia und urcdin iospores o f 
Puccinia kalchbremreri given by Gjxrum (1998): ''Urcdinia hypophyiJous. yellowish 
brown. Urediniosporcs (2 1-) 25-33 x 17- 25 (-29) J.nn. globoid. subgloboid or oboYoid. 
sometimes im:.:gular. wa ll I J-Im t.hk:k. finely echinulate" . Hclicluyswn cochlearifonne 
seems to be a new hosl plant 

P11ccinia rocllerpaniana Mcnnickcn & Oberw. sp. nov. (Fig. 3) 
Pycnia cl :K"Ci:l ignoln. Urcdinia ada.'l.i!J!ia. sulx-pidcrmalio. \>Ulpin:t, liSQ~Je ad I mm diam., mox nuda, pulvcru­
l.:nta. UrediniosporJ.: subglobaid .:~.:. 0\'oid.:.:~e \'d dl ipsoi tl .::~.:. int~-nlum angubta.-. 25 35 ( 38) x 21 30 ~­
p.m:ictc cdU11ulato. llllreo-fusco ,,cJ o livact"'. 2-3 j1nt crosso. 3-G poris getm.i.nalionis dispc-rsis. Tdia ada:tialia.. 
subcpidc:rmalia, n.igrJ. usque ad 1 mm d iam. . rnox nuda, compoct.1 \-el pulvinata. Tcliosporac bic:c:Uularcs. obo­
\'Oid(·ae, cllipsoitlt•ao:. cl:wala('. ,-;.·[ oblongac. apicerotuntl:J to. :tcuto vd appl:m:uo . base rotund:tta \'d att.:nu:~ta. 

mC'dio lemcrcoDStrict:-.e. 36-69 }.lm x 21 - 37 }.lm. parit'tt' l3t'\'tgato, bt-unnco vel cnst:mco,later:tli tcr 1- 2.5 }.IM 

cmsso, apic:llit~,- 4-- 1 ~ ~ cr.J.SSO, poro gcrmin:u ionis ecllul:lesupcrioris :lpicali , cellulae infcrioris juxta septum 
posito. sx-:Jicl•llo dilut.: aul\."0-fusco \'o: l hyalino. usque atl65 }.lffi Io ngo. Mo:sospor-.w numl"rosa.: . dhpsoiCo:ae w l 
oblongac-. apicc acuto \'t'l rotund:llo. bast' ancnuat:J \'C' I rotundata. 30-46 x 17- 26 ~· parit'l(' lacvi. brunDt'O "d 
cast:lnco, latcr:tlitcr l-2 IJITI crasso, apicnliter 3-11 ).l.ffi crosso, poro gcnrunauonis apicnli, 
In fo liis Hd idtrpi trictmazi (inunb.) Ll$8. (Asli!'l".l t.::te) . 

Pycnia and ~t l!ci;t unknown. 
Uredinia adaxial on leaves. subcpidennal. sparse. separate or scattered. roundish in 
o ull inc, smnll , up lo I mm wide. fox y red. eX )XlSCd, pu lvcnrlcnt. surrounded hy the lorn 
cpidcnnis. Urcdiniosporcs subgloboid. o vo id or ell ipsoid. sometimes irregularl y angu­
lar. 25-35 (-38) x 2 1- 30 J-Im. finely echinulate. spores borne singly o n pediccls. spore 
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wall un ifonnly about 2-3 Jlin thick. brownish· ye llow to olive. green. germ pores incon­
spicuous 3 to 6. sc<lllcrcd. with hyaline papillae th:lt arc wcakJy developed. 
Te lia adaxial on leaves. subepidermal. developing from the uredinia. sparse. separate or 
scattered. black. exposed, compact to cushion-like. surrounded by the tom epidermis. 
Tcliosporcs in general bicellular. variable in shape and size. obovoid. ellipsoid. clavate 
or oblong, rounded. acuminate or flattened at the apex. rounded or attenuate at the base. 
s lightly conslric tcd ut the septum. 36--69 J..lm x 2 1-37 ~n. spore wa ll smooth. tlbout 1-
2.5 t-nn thick at the sides. about 4-14 ~thick at the apex. brown to chcstma-brown. 
paler towards the hase ancl the apex. gcnn pores apica l and just hclow the septum, 
pedicel persistent up to 65 ~m long. thin-w:llled. mostly coll:lpsing. brownish- yellow 
to hyaline. Mesospores common. el lipsoid to oblong, acuminate or roundish at the :lpex, 
uucnuat~::or roundish 3t thc base. 30-46 x 17-26 J .. un. spore waU smooth . about 1-2 ~m 
thick at the sides. about 3-11 ~m thick at the apex. brown to chestnut-brown. paler to­
wards the base ~md the. apc.x. germ pore apical. pedicel similar to the bicc.llu lar 
tcl iosp::>res. 
On the leaves of Helid uysumtricostalttm (As tcraceac). 
Etymology. Named after the habitat. where the first cOIIL-ction was made. Rochcrpan 
Nature Reserve. 

Fig. 3: Puccinia rochcrpmtimm on Helicltrysum trico.ftatum. Urcdi nio- :\nd tcliosporcs (RSA I 36). 
Scale har = 10 J.lm. 

Specimens examined: 
·On 11~/idll)tllm tncostilflwl. South Africa, Northern Cape Pro\ince, BIOTA-obst:rvatory at Qut~ggafontein 
478, S 30" II' 27.0'', 1~ 1 7 ~ 32" 40. 1'", l1 .1X.2002, leg. M. Mennicken !Xo. RSA 136, il l !I (Holotype PREM, 
lsotyp;M). 
· On ll~fichf)flflll lncoswtum. South Airica. Northe-m Cape Pro\ince, BIOTA-obsel'"\"illtory 31 Quaggafontdn 
478, S 30" 11' 26.9"', E 17" 32" 40.1'', 26.XI.Z001. 1eg.. M. Mennicken No. RS;\ 52, II II I ('Pllrutypes PREM, M). 
.. On lidichry~um tricostcWIM. South Africa. W~sto:i'n ~- Prtwinc.:, ll iOTA·<Ibs.:avatoa)' :ll Kodu:-rpan Nature 
Rescl'"\"c, S 32° 36' 33.3" ,E 18" 18' 36.3", 2 1.Xl. 2DOJ, Ieg. M. Mcnnid:cn No. RSA 2 1,ll lll (Pllr.ltypes PRE.\..1, 
M). 
·On /Jdichry$um lricostutcmt. South Africa. W~st.:rn U1po: !>ru\inc.:. Bl01'A-<~bs.:rv::ttoa)' at Rodlt.·tpan Natw·.: 
Rescn·c,S 32° 36' 24.4"" ,E 18" 18' !+7.9'", 21 .Xi2DOl , leg. M. Mcnnickc-nNo. RSA 22, lllli(PM3types PRE.\..I , 
M). 
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· On UdirhrySltm trirtMtrltum. South Africa, We~ em Qlpe Pmvince, RIOT A-ohs~ntory nt Rochcfpan Nmure 
R~r\'..-. S 32° 36' 32.3". E 18° 18' 24.7"". 19.1X.2002 . k 10. M. M.:-nnickcn No. RSA 198. IIII I W'.irJ.\)'po:"S 
PRE~.M). 

As far as could be established. there arc five known Puccinia and one Urcdo spceics 
on the host genus He/id11 y:wm: 
The autoecious. malTOCy(:.lic Puccinia kalchbrenneri (SL'C above) differs from JJuccinia 

roche1paniana in having smaller. thinner-walled urediniosporcs: ''20-30 x I9-26t.nn" 
(Pole Evans 1915), ' '(2 1- ) 25- 33 x 17-25 (- 29) lJrll .. .. wall I pm lh ick'' (Gj:cnun 
1998). and narrower. thinner-walled tcl iosporcs having a thinner apex and short. often 
f1.1gil e pedicels: .. 40-73 x 15- 23 !J . r :m~ l y up to 27 )J hroad. the majority hcing 40-.57 x 
15-22 !-I· cpisporc smooth. delicate. thin. pate except of the apex where it is thkk<:m .. -d 
(up to I 0 JJ) and chestnut brown: ... pedicel short, deciduous" (Doidge 1927), "42-66 
x 21-27 pm •... walls pale brown. I pm thick. apically darker brown. up to 7 pm thick. 
Pcdiccls up to 30 J . .lln long. oftcu deciduous" (Gjtcrum 1998). 
Puccinia kalcltbrenneri var. ''a/ida Doidge 1927: 58 differs from Puccinia rocltetpani~ 

ana in h:1viug smallcr.lhinncr~w~l llcd ur'--diniospores (sec above) ;md in having narrow­
er teliospores (50-80 x 18-24 JJ) with a deep chestnut brown co lou ration at the apex. 
The urcdi niospurcs of PuL'(:inia kalchbrcnne ri var. \'a/ida arc s imilar to those of Puc~ 
cinia kalchbrenneri. 
Puccinia macowani G. Winter (Winter 1885: 255) and t'uccinia pienaa rii Pole~Evans 

(Pole Evans 19 15: 643) arc autoecious. probably dcmicyclic n1st fungi. Puccinia ma~ 
cowani differs from Puccinia rochcrpaniana in having longer and smaJler teliospores 
''60-90 x 19-25 p" {Doidge 1927). The cpisporc of the tcl.iosporcs of Puccinia pienaarii 

is up to 10 ).UTI thick. and has "irregular long itud inal or reticulate ridges or fl anges (these 
is only visib le when the spore is dry )" (Doidge 1927). 
Puccinia lagenophorae Cooke 1884: 6. which infects several HclicJuyswn SJX!Cics in 
Australia (Shivas 1989). is autoecious and demicyclic. 
Ul'cdo humbe11ii Muirc 1934: 646. dcscribl.-d from Mad~•gascar, has bigger urcdm~ 
iospores (40-42 x 34-36 ~m). 
The atllilmtes of Pm:dnia rvdwrpanimw are not suitable to auy o ther Pucdnia species 
on Astcraccae ci ted in Doidge (1927). Therefore. the rust fungus is described as new. 
The host genus Helichrysum belongs to the trihc Gnaphalicae (Hennan et al. 2000). 
With± 600 species. Hclicluysum is widespread in Africa (244 spc<.~ic s in southern Af· 
rica) and Madagascar. as well as in Europe. Asia and Australia. 

ASTERACEAE - /,EYSERJ\ 
Aecidium elytropappi Henn. (Hennings 1898: 294). (Fig. 4) 
'l'ypt! on Hytrnpnpptu rltinoc.crori.f Les..'l. South Afric:1, '\Ve..-. t·Capl:md', in the hills ht:h ind Roc 
Rivicr. Xl. t89G. Icg. R. Schlcd uer (B 70 000727 1). 
Pyc ni a unknown. 
Accia accidioid. seri ate on stems. covering lhe whole stem surface over se\'cral ccnl'i~ 
meters. o ften causing minor hypert rophies of the stems. withou t leaf spots surrounding 
aecia, accial cups conic:1 l to cylindrical. cnunpcnt. cin.:a 2~50 ~un diameter. up to 
I mm long. spore mass freshly orange to yellow. bleaching in the herbarium to cream~ 
white. surrnundcd hy :1 recu rved. irregularly and deeply fmyed pcridium. Peridium 
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fresh ly orange to yellow. bleaching in the herbarium to cream-white. cells of the pcrid­
ium med iu m connected. o uter wall lincly st ri ate. circa 14-16 pm wide. inner wa ll ver­
rucous. circa 4-7 IJlD wide. Acciospores angular globoid. subgloboid to ovoid. 19-27 x 
14- 22J.un. spore wall abo ut I- 2.51JIIllhick. up to 4 pm thick in the edge wi th the o nly 
gcnn pore. without papill ae. finely vcm1cous. hyal ine. 

~ <·000000 
I 

FiJ,:. 4: A t:cidium elytFOf'Uflpi onl..eysero :.;nuphalodes. Pr...'fidium cd ls and a~..-ciospurcs (RSJ\ 200). 
Scale bar = I 0 J.llll. 

Specimens cxumincd: 
- On Elyrroptlppus rlriuoct'rolis. South Africa. '\Ve:<a-Ciplond' , in the hills bcl!ind Rot Rivi<.-r, Xl.l896, leg. R. 
Schkochtl'f. I (fype B 70 0007271 ). 
·On Lqst!m sm1pimlodt!s (L ) L. South Africa, WestCTTI Cape- Pro\1nce. DTOTA-obseTVatory 31 RochC'rpan Na­
turt Reserve,S 320 36' 33.3''.F.I8~ 18' 37.0'' , 2l .XI.2(X'I I ,leg. M. Mtnnicken l'\o. RSA 25. 1 (PREM. :\-1). 
·On Lt)•un1 gu11plwlodts. South Africa. Wo:st~·rn Capo: Provin~"\'. BlOT A·obs•:rvatory at Roch~-rpan Natllfi' R..,. 
sc-~·e.S 32"' 36' 27.0"" .[:; 18° 18' 32.2"". 19.1X.2002. ltg. ).1. Mennicken ~o. RSA 200.1 !PREM,MI. 

ltecidium elytropappi is denoted on Elytropappus rhinoccrotis from lhc Eastern and 
Weslcrn Cape Province in South Africa (Crous. Phillips & Baxter 2000) and on Stoebe 
kilimandsluuica 0 . Hoffm. [rom Kilim:mjaro in Tanz:mia (Henderso n l ~72). As far :1s 
could be established. Leysera is a new host genus. All three known hosl genera belong 
to the Gnaphali\!;u.: (Hcnn:m eta\. 2000). 

ASTERACEAE - PTERONM 
JJuccinin pteronine Mcnnickcn & Obcrw. sp. nov . (Fig. 5) 
Pyenioo!( oecio ign001. Ur<.'dinio omphigenn, suhepidennolil, vulpinn, usque OO I m.m diom., n'l():\ nudo, pU\\'C"r· 
ulcnta. Un.·l.hni());JXlr.ac sub~loboitll·J.o:, pyrifot"llk":!:o. o:llipsoido:ao: \d oblong.:1o:. )licpe an~ulalac. (28-\33-4 1 (-
48) x 21- 33 (-36) ~un . paric:te eebinulnto, aureo-fu seo,latenlitc:r (1.5- ' 2- 2.5 (-3) ~m crasso, apiealitCT 2-4 ~un 
crnsso. 2 4 poris genninntionis aeqwtorialibus. Teii 11 ~phig~n!l . subt'Pick'l'mnli!l, nigrn. usque nd I rnm diam .. 
mo:.. nuilil. pul1o:rulcnta. ' l'o:liospor::tc bicdlularo:s, sub~loboJd.:ao:. dlipsoido:at: 1•o: l cylindr.Jc.:~'· apic< rotuodato, 
base rotundom, medio lcvi1cr eonstrietac, 41-:58 (-65) x {28- J 30-40 (-43) J.lfn. pariete lacvi, latcrolitcr l-6 
Jl.ln cro.sso. opkaliter usque. ad 9 Jl.nl crnsso. bil:unin!llo. stroto exterioN tenui. luu:o·porphyr.:o. Stt:lto i nt~-riore 
atro ·ptnpbyn:o. poro '"l'rminallonis cdlulac SUJK"rioris ~ apil·ali wl ~"\lbapJeah. cd lu!at: infcrions ~ ju.\t.a scpLum 
posito, pcdicc:llo inflnto, di lutc aui\.""O·Iusco l"el hyalino, usque ad 95 J.lnllongo. 
In ioli is Ptcrr:miae Jh·tlricatac (Berg.) Less. (Ast~'r.lceo.e). 

Pycnia and accia unknown. 
Uredini:l :lmphigcnous on leaves. subepidcnnal. sp:1rse. separa1e or arranged in irregu­
lar groups, single sori rolmd. elliptic or inegu l>~r in o ulline. small . up to I mm wide. foxy 
red. early exposed. pulverulent. surrounded by the toru epidermis. with slightly 
yellowed and/or brightened leaf spol<; surround ing urcdi ni;:L Urcdiniospores variable in 
sh~1pc and size. subgloboid. pyrifonn. cUipsoid or oblong. ofiCn somewhat ungular. 
(28-) 33-4 1 (-48) x 2 1-33 (-36) ~· cchinula!c. cchinulalion coarsely meshed. SJX>rcs 
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borne singly on pcdicels. spore wall abou t (1.5- ) 2- 2.5 (- 3) ~n thick at lhe sides. about 
2-4 pm thick at the apex. goldcn· brown. germ pores conSpicuous. 2 to 4. most ly 3. 
cqllatorial. with hyaline papillae that are weakly developed. 
Telia amphigenous on leaves. subepidermal. developing from the uredinia. sparse. sep­
arate or in irregular groups. sing le sori roundish or irregular in ou tli ne. small. up to 
I mm wide, mostly smaller. black. earl y exposed. pulveru lent. surrounded by the torn 
cpidcnnis. with slightly yellowed ~mdlor brigh tened leaf spots surro und ing tclia. 
Tc liosporcs bicellular. subgloboid. el lipsoid or cylindrica l. rounded above and be low. 
slightly const-ricted at the scptmn, 4 1-58 (- 65) x (28-) 30-40 (-43) ).Un. spore w:lll 
smoo th . :lbout 3-6 ~m th ick at the sides. up to 9 ~m th ick at the apex or over the germ 
pore. bilaminate. outer layer usually thin-walled. fonning preferentiall y in the range of 
genn pores large. fX!pi lla-li ke swellings. pu le und yellowed mahogany-coloured. inner 
layer ~ uniformly thick-walled. mahogany-coloured to deep mahogany-coloured. gcnn 
pore in the upper L-eU ± :.tpical or 1/3 of the dist:.mcc from the apex to the septum. in tltc 
lower cell below the septu m or 1/3 of the distance from the septum to the base. ped icel 
persistent. up lo 95 J.Jin long. not collapsi ng. short below the anachmenl with cylindri­
<:a l. stripe-like inflation. outer margi ns of the swelling dt ffusing in Hoyer' s fluid. 
brownish-yellow to hyaline. sometimes obliquely inserted. 
Oo the lenves of J>t c:ronia di ,·micata (Astcr.lr.:eac). 
Etymology. Named after the host phmt.l'reronia di1·aricaw. 

Fig. 5: Pm;cinia preroniaeon Preronia Ji,·arit'llla. Ur~din io- and t..:Liosporcs (RSA 174). St·ale bar 

= IOJ.lm. 

Specimens cxumlncd: 
- On Pter01ria dil·aricmo. South Afric::., West em Cape Province, BlOT ,\ -obser'r.ltory 3l Moed\·erloren 208. S 
31° 27 ' 43.0' ', E 18 26' 26.1'', JII.LX.2002. l~·g .. \1. M~nnick~n No. KSA 174, U Ill (Holotyp.: PR.h..\tt, lsotyp~ 
M ). 
· On Prrro11i11 dil'llrirnta. South Airica. W tern ("..Jlpe Pro\ince, RIOTA-obsen·3tory 31 Rocherpan N:uurt Rc­
~~J'Ye. S 32° 36' 24.7". E 18" Ur 34.7''. 19.1X.2002. 1t-y. M. Menrucken No. RSA 1119.11111 (P~J.t)'pcs PR.h..\tt. 
M). 
· On Ptmmin dimricarn. :-orunibia. Bez.irk LUderitz. 35 k.tn N of Rosh Pinur (Route to Aus). 2-4 km west of the 
I'Outc. 29.X.I983, kg. H. L<ucnbc:-1\:~"'· '!11. }(::;.us & Ch. Schi~rs No. 324S,ll (B 10 9()09304). 
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• On cf. Punmin ~N:. South Africa. W~s1ern \..ape Province. BlOT t\ ·obscn•;nory ll.l ROChCIJilln Nnture Rc.~·~. 
:S 32° 36' 24.5" . E \8° \8' 35.5" . 19.1X.2002. kg. M .. "knni~:kcn No. RSA 194. II Ill (PREM. ~). 

The host genus Pleronia. which belongs to the Astereae. occurs with 70 species mainly 
in Namibia. Botswana. and Soulh Africa. ;\ few species :m: extending into Zimbabwe 
and into Australia ( l lennan. Rcticf. Kockcmocr & Weiman 2000). 
As far as could he established. there is no known mst fungus e ither from the genus 
P1eronia or a si milar known niSI fungus from other genera o f the family Astcraccac in 
southern Afric-a or in ,t.,.ustralia. Therefore. the n1st fungus is described as new. 

ASTERACEAE - SONCf/US 
Miyagia fJSeudo ... phaeria J~rst. (J ~rsl ad 196 1: 78). 
Anamorph. Acridimn sonclri Johnst. 
Sy n. PfU:t:iniu p.w:udmJIIwcria Munt. 
Syn. Puccinia ~onchi Rob. in Desmazieres 1849: 274. U :ctotypc on Sonclm~ un'lm~'i~. France, au· 
tumn . 
Syn. Puccinia pseudo·splweria Mont. 
Annmorph . Arcidium sonchi Wcstcnd. (Wcstcndorp 186 1: 649). Type on Sotrchus olnaceus, lkl· 
gium. ncar <.:ourtrai (HCB ~o. 1160). 
Syn. Ummyccs \'onchi Oudcm. 
Syn. Uromyce!J;pm.xinioidc~ Faulrey & Rolland in RoumeguCrc 189.3: 25. Type on Sonclm::> un•cn· 
sis. rrance. VIII . J892.1eg. P. rautrey. 
Syn. Puccinia t(lgmrammsis Mngnus 1901: 297. Typc. on Sonclms rodiatus Ait. Tc.ncriffn. ncar 
Tngann. VU .I900. leg. Bornmiillcr. 
Syn. Pcrisrcmma sonclti (Rob.) Syd. (Sydow 192 1: 175). 
Syu. PeristemtTUl pleudtJsphueriu (~out.) J~rs t. (J5'(St:1d J956a: 280). 

Pycnia and lel ia not seen. J\ccia unknown. 
Uredinia amphigcnous on leaves. subepidermal. seJXlrntc or scauercd in irregu lar 
groups. ye lJowish pusntles small . up to I nun wide. long covered by the cpidcnnis. 
OjX:oing through ~m apicul pore. later g<tping. pulvcnl!cnt. spots surro und ing pustule ltp 
to 2 mm wide. often discoloured violet. not clearly margined on the host leaf. Paraphy­
S\!S numerous, periph\!r:.t ll y s urround ing. the sori . cylindric~t l to subclavnt\!, m arginally 

thicker at the apex. pale brown at the base. chcstnut·brown at the apex. thick.walled. 
Urcdiniosporcs borne singly on pcdicels. ovoid. ellipsoid to oblong ellipsoid. 26...o~IO x 

15- 24 J.un. cchinu lutc . spore wall about 2-5 J.Un thick. hyaline. germ pores obscurc. 
o nly vi sible in optical sections by the reduced thickness of the spore wall. scattered and 
probab ly numerous. withou t papillae. 

SpL>eimcns exam ined : 
• On Soll(:/ms lf. o!.:mrCt!liS L South Africa. No1tht'rn (.;a~ Provine..-. UIO'I'A·obSt'l'\'atory at Ro:Jnhoosto:416. S 
30° 2'3 52.5'' , E 18° 16' 49.2'' , 08.IX.2002, k g. ;\1 . Mennid:en ~0. RSA 125, II (PRE.\1, M). 
- On Sondms cf. olcrtu:cus. South Afric.'l, Western Cape Provi nce, BIOTA-obsel"''lltol)' nt Riwrlnnd~>. S 33° 29' 
27.7" , E IS 35' 25.9", 1 9.X 1.2001. lo:~ . Mari:usG6k~'I'No. RSA 16. It (PREM.:'vl) . 
· On So11clms cf. olcmcl! lfS. South Africa, \\'estern Cape-Prc)\·ince, BlOT A·obscn:lltory Bt ).·locdn-rlo!X'n 208, S 
31° 27' -12.2'',E 18° 16' 28.4'' , lR.IX.2Q02, leg.. M. Mennicken l"o. RSA 173, 11 (PRE).i , M). 

Som:lms cf. olcmceus is one o f the earliesl Wl.:eds introduced in1o SOltth Africa fro m 
Europe. having been recorded at the Cape as early as 1685 (Bromilow 2001 ). As far as 
cou ld be established. Miyagia pse11dosplzaeria is new to the rust flora of South Africa. 
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ASTERACEAE - 7:4RCHONANTHUS 
Uredo tarchonanlhi Mcnnickcn & Obcrw. sp. nov. (rig. 6) 
Pycnia, a~.·ci:a et tclia ignot:l. L'redini:1 aho.'li::lli:l , :c;ulx:pidcnno.li:~, :mrontiac:~ \'d ochrocea vel crcmco-alba, usque 
3d 0.'2 mm diam •• imme~n. t'Xposit:a. pul\•('f'U \t'nlil . p3tllphysLbus pcriphc-r:~libus cylindracc-is. d:w.ltis. capito.lls 
vel irregularihu.ot, inCllf'\'lltis, SCplnl i$, dilutcnur..'tl-hrunneis, U.q"JUe ad 100 11m longis,circo 7- 1 9~Jm Inti'>, pnricte 
basali circa O • .S I ~ crasso, apicali incr;lS$.310 usque ad 4 J.lffi. Urediniosporae subgloboideac, ovoidcae, e llip­
soideae. p)Tifonnes \'t'l oblons:ae. 26-41 (-45) x 17-26~Jm. pariete «binul:uo, di lute aUL'«>-fusco vel hrzalino, 
1 -3 )•m cra.~. 

In fo liis Tarcl!onamhi fittoralis P.P J. ~lernun (•\stemccae). 

!!!'!0- 0 () 0 \illW V V . 
Qoo~ 

Fig. 6: Urcdo tardwnantl1i on Tarchonanth11s littorah's. Pnrnphyscs nnd urcd iniosporcs (Ho!OI)'pc 
RSA 220). Scale bar = 10 ~m. 

Pycnia. aecia. and telia unknown. 
Uredin ia ahaxia l on leaves. scattered. subcpidcnnal. fTeshly orange and conspicuous. 
bleaching in lhc herbarium to oehrat"Cous or ercam.whitc and very int'Onspin10us as a 
resuh of the crcam.white. hairy tomentum covering lhe abaxial leaf surface . single sori 
strongly unmcrscd. up to0.2 mm di;unctcr. exposed. pulvcmlcnt. sun'OUIKicd by numcr· 
ous. mostly incurvcd paraphyses. paraphyses cylindrical. cla\'ate. or capitate. often ir­
regula rly in outl ine. 1- to . scplale. up to ci rca 100 J-1111 long and circa 7- 19 pm wide 
ncar the apex. wall of the paraphyses abom 0.5-1 !Jm thick basally. up to 4 J . .nn thick 
ncar the apex. yel low-brown to hyaline. Uredin iospores sessile. subgloboid. ovoid. el­
lipsoid. pyriform or oblong. 26-4 1 (-45) .x 17-26 J.lm . grossly echinulate. echinulation 
closely meshed. spore wall uni formly about 1-3 ~J-m thick. very pale brownish-yellow 
to hya line . germ pores ohscurc. t>ccasimw lly vis ihle in opt ical sectio ns, sc:tllcl'l!d and 
probably numerous. withou t papillae. 
On the leaves of Tarclwnanthus liuoralis (Asteraccae). 
Etymology. Named aflcr the host plant. 'J'archonanrhus lifloralis. 

Specimen cxuminL'<I : 
·On Torrlrollallllm.s liuorolis. Soulh Afri~·a, Wo:st~-rn C~p..: Province, Calk- P~·ninsula Nalional P:.rk. BIOTA· 
obstr.•atoty at Olrf-antsbos. 23.1X.2002. kg. M. l\knnitl.:cn No. RSA 220. 11 ( l lolotypc PRE.\i. lsotypc M). In· 
ftttOO with the h yperparosite F.uJnrlucn cnTiris (Riv.) O.F- F.rik.'-~· 
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The genus Tarchonantlms forms together wi th the genus Brachylaena the Lribc Tarcho­
na nthcac and is restric ted lo Afric:1. Madagascar and associated islands (Herman. Re­
lief. Koekcmocr & Weiman 2000). Doidge ( 1927) described the rust fungus Uredo 
brachylaenac o n severa l Brachylacna species in Natal. T ro.nsvaal. and Cape Provi nce 
in South Africa. Uredo brachy/aenae resembles Uredo rarchonamhi in severa l details 
like the peripheral. septate paraphyses. and the ohscurc gcnn pores. It d iffers fro m 
Urcdo tarcllonantlti in having smaller spores ( 18--23.5 x 15-17 ~m) with a thinner­
walled episporc (about 1 ).UTI) . and in having "minutely and rather sparsely vcmJculosc­
cchinul :llc" !>pore wall. Vlc cx:unined the type specimens of Uretlo bradtylaenae 
(Ho lotypc PREM 2525. Paratypc PREM 1821. and Paratypc PREM 982). Although the 
urediniospores o ften have larger di mensions th ::a n St3ted in Doidge ( 1927). they do not 
reach the values of our measureme nts. Furthermore. the el·hinulatc spore wall o f Uredo 
brachylaenae is uniformly about 1-1.5 ~m thick. the sori arc not immersed but su­
perepidcrmall y dcvelo pt..>d. and the ammgcment of the pa n1physcs is more conso lida ted 
in the lower pan s o f the sorus. Therefore. Uredo rarchonamhi is desc ribed as new. 

ASTERACEAE · URSIN/A 
P11cciu ia ur .fiuiae R.G . Shivas (Shivas 199 1: 379). (fig. 7) 
Type on Ursiniu unlhc:muidc:~ (L.) Poir. Western Australia. Bums Beach Road. Wanneroo. 
20.X. I985, leg. R. G. Shivas (PERTII 79 1873). 

0Ji00GODOO 

e~~~e~e~e~ 
Fig. 7: Puccinia ursiniac.· on Ursinia amhcmoides. Urcdinio- and tcl iosporcs (RS A 14). Sr.1lc bar 
= 10Jinl. 

Pycnia and aecia unknown. 
Uredinia mostly arn phigcnous o n leaves. r..u'\: ly u n stems and on pcdundcs. sc;1Ucred. 
si ng le sori round to e lliptic in outline .. smnU. up to I mm diameter. c inmunon-brown. 
early exposed. pulvemlent. surrounded by the torn epidermis. without leaf spots sur­

round ing. urc<l ini a . Urcdi niosporcs s ubg loboid. pyri fonn. ellipsoid or obo void. 27- 38 x 

2 1-26 j.un . echinu lntc . spores borne singly on pediccls. spore wnll about 1.5-2.5 j.lm 
thick at the sides. about 2-4 j.lln thick ;;1\ the apex. go ldcn-bruwu to pale brow n. germ 

pores inconspicuous. 3. equatorinl. with hyaline papillne thnt are largel y de velo ped . 
Te li a ::l lllph igenous on leaves, on s1cms. o n peduncles and o n involucra! hrac to;; . (partly) 
developing from lhc urcd iniu. scallc rcd or connucnt. smglc sori on lhc leaves and on the 
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involucral bracts round to ellipsoid. up to I mm diameter. on the stems and the 
peduncles cllipsoi<.l to oblong. up to 2 mm long. earl y cxpos1..xl. cushion·likc. pu lvcn1 · 
lent. surrounded by the tom epidennis. without leaf spots surrounding telia. Tcliospores 
bicellular. ell ipso id or cylindrical. rounded. slightly apicul:nc or flattened at the apex. 
rounded or ancnuatc at the base. not or slightly constric:tcd at the septum. 37-63 x 24-
34 f • .lln. spore wall verrucous. with spaced cav ities. about 1.5- 3 JJm th ick at the sides. 
about 5-10 J.lln lhick at the apex. ches tnut-brown. gcnn pore in the upper cell apical. in 
the lower cell just below the septum. ped icel persistent up to 120 t-tm long. thin- or 
thick-w:~ llcd. in general not coll apsing, hyaline, sometimes obliquely insc r1cd. 

Specimens examined: 
·On Ursini11 autiiC'mQitll!$. South Africa. Western Capc-1-"l·ovincc:. UIOTA-obsenoatol")' at Elandsberg. !) 33" 26" 
OS.8", E 19° 02' 18.5'', 18.XI.200l. lcg. M. Mcnruckcn No. RSA 9, Ill (PRE.\1, M). 
· On UrsU1i11 aml~emoi(/es. South Africa. Wcst{•rn Clpe Province. BIOTA·observntory :lt El:mdsberg. S 33° 26' 
0 1.2'", l! 19 02" 09.~ ·· . 2l.IX .2002. M. Menmd:en No. RSA 209, IIIII (l'llliM.M). 
- On Urtirri11 mllilt'mouitt. South Africa, Western C~ Pro,·iocc. BlOT A-obscrv:ttory al Rh·crbnds, S 33° 29' 
19.1". E 18° 3S' 20.2". 19.XI.200l .leg. M. Mennick.:-o No. RSt\ 14. 11111 (PRa1 . M). 
• On Ursiu ia wultttmvidtl·. Soulh Afnca. Western Cape- Pro\•int:(' . UIOTA-obscr\'lliOI)' at l<<X:b~-pan Natur<" Re-­
scl'\'c,S 32° 36' 17.2' ' , E 18" 18' 46.5'' , 21.XI.200 I.lcg. M. Mcnnickcn Ko. RSA 2-:l, lJ (j Ill (PREM.M). 

The genus Ursh1ia. which belongs to the Anthcmidc:.~c . <x.·curs wi th 39 spcdcs in 
southern Africa and Ethiopia. It is widespread. and especially prominent in Northern 
C~tpc (Nanwqualand), Wesh::rn Cape. and thl.! Eastcm Cape (l-lcnnan ct a l. 2000). Urs­
illia amhemoides has been introduced in Austra lia and "has become a weed of roadsides 
and waste places on a var iety of soil s extending throughout the south-western region of 
the Swtc" (March am ct al. 1~87 in Shavas 1 ~9 1 ). 
Our collections agree wc U with the diagnosis of flttcciuia ursiniae given by Shi vas 
(1991). The type collection is from Western Austr: tli a. but Shivm• (199 1) checked the 
possibi lity thatl'uccinia ursiniae was indigenous to South Africa.l1e found that eight 
of 26 herbarium specimens of Ursinia amltemoides received from South Africa were in­
fected wi th Pucci11ia anrltemoides. The oldest South African specimen of Ursinia an­
themoides infected with Puccini a ursiniae was coll ected in the year 1885. 

CIIENOPODIACEAE- 5;11..SOL1 
Urcdo sp. (Fig. 8) 
Pycni a. aecia and tclia unknown or not seen. rcspL-ctivcly . 
Uredinia amphigenous on the elongated leaves of spherical. small. up to 1.5 em wide. 
ga ll-sh:lpL"<-1 concrescences. su bepidcnn~ll . scaucrcd. irregularly mpturing pustules up to 
I mm wide. roundish or elliptic . ci nnamon-brown. without spots surrounding pustules. 
early CX JX>SL'<I and surrounded by the lorn cpidennis. Urcd ininsJXlrcs suhgluhoid. pyri­
fonn. ellipsoid or terete. 24-32 (-34) x 19-24 (-26) ~m . echinulate. spores borne singly 
on pcdicels. spore wall uniformly about 1.5-2.5 ~m thick. golden to pale chestnu t­
brown. germ pores 3 to 6. sea tiered. with hyaline papillae. 

Specimens exnmincd: 
·On S11l.t0ln cf. :eylu•ri (Moq.) Hung~. South ,\ frico. Western Cn~ Province, BIOTA·oh~I''Biory at Mocd \·.:-r­
loun 208. S 31" 27' 42 .3''. £ 18" 26' 28.4''.\ S.lX.2002. kg. ~-Mo:nnickc- n :'\'o. RSA 170.11 (PRE.\1. M). 
• On Sf~ tw it• cf. ::;,tyhtri. South Africa, Westttn Cape-. Provmc<", DIOT A·obs«-.•atOf)' at Moc-d \'<"rlo~n 208. S 31" 
27' 42.3" , E 18° 26' 30.6" , 18.1X .2002. 1cg. M. Mcnnickcn No. RSA 182.11 (PRE .. \>1. ;\f). 
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Fi~ . M: Urcdo sp. on So/sola cf. zcyhcd. Urediniosr orcs (RS1\ 170). Scale bar = 10 }.Jnl. 

As far as could be est:tbl ished. !here is no known South A frican n.tM ftmgns on Slllsola. 
Because of the existence of several Urom:rces species with simi lar urcdiniosporc di­
mensions on Chcnopodiaccac (Sydow & Sydow 19 1 0) our results arc inconclusive. 

FADACEAE -ASI'AL4T/IUS 
Uredu lllpitlllthi Mennicken & Obc.JW. sp. nov. (Fig. 9) 
Pycnia, a..·~b cltd J:JJgnou. til'l.-d inia 311\flhil:,'i..'tl3.. subepid<.'fm:di3, cin n:lll\Otnc3, usq~ 3d l mm diam., mox nu· 
da. pulwruknta. Uredin1osporae globoJde.x-, pyriformcs vel hne e ll ipsoidcac-, 24-32 :t 22- 27 !Jm, pa.>icte 
ech i n ulnto, nun..~fu<ico, 2.S-3. S !Jm cm•;.so, 4-6 pori ~ g~nnin:uinni~ di~s. 

In foli isAspo/mili larid/ofia~ Bo:rgius {F:tb:aco::~.o:) 
Pycma. uccin. nod tt!lia unk uowu. 
Urcdin ia amphigcnous on leaves. subcpidennal. fonning small prominent pustules. up 
to I mm wide. roundish or elli ptic. irregubrly rupturing. cinnamon-brown. without 
spots st1rrounding pustules. clearly margined 0 11 the host leaves. surrounded by the tom 
epidermis. Urediniosporcs borne singly on short pcdiccls. globoid. pyriform or (broad­
ly)c llipsoid. partiall y tending to be triangular to pentagonal wi th broadly rounded edg­
es. 24-32 x 22- 27 ~.un. echinul ate. echinulation coarsely and irregularly meshed. spore 
wall uniformly :.•bout 2.5-3.5 pm thick. g.nldcu to durk goldcn-hrown. germ porc.'i con­
spicuous. 4 to 6. scattered. with hyaline papillae. 
On the leaves of 1\spa/allms lmicifolia (fabaceac). 
Etymology. Named artcr the host plant. Aspalarlws laricifolia. 

@~0 0000 0 00 (\ 0 . 0 
o o 0 r,: O ~· 
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Fig. 9: Un:dlJ u.~·palulhi on A.vmlullms laricifolia. Urc:din io.o;porcs (Holol yJk: KSA 2). Scale bar = 

IO~m. 

Spcdmcns cxnmln(•d: 
·On Aspolmlm.~ laririfolin. SOlllh Africa , Wcs1;::m Cape Province, Cape Pcninsuln Notional Pnrk, BIOTA·oh· 
s..-~·atory at Oli fantsbos. S 3-1° 1 s· 46.1 ... E 18° 23' 36.6". 17.Xl.2001. leg. ~1. Mennick..-n i'\'o. RSA 2. 1J (Ho· 
lotfl'C' PRE\1 , lsotypc M). 
- On IUfmlnt1wslnririfolin. Soulh Africa, Wcs1cm Cape Province, Cape PeniJt'iula Nnlional Pnrk. HIOTA-ob­
l>C'NaU!ry ;;t 0 \ifantsbo.!>. S 34° JS' 40.3" . E 18" 23' 3SS'. 23.1X.2002. k·s,. M. MC'nni~:k..-n :"o. RSA 215. II 
(Paratypc.s PREI'-1. !-'l). 
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The genus Aspalatlws . which belongs to the subfamily Papi lionidcac alld the tribe Cro­
talaricnc is with± 278 species the 1 ~1 rg.cst genus of Oowcring plants endemic in southern 
Africa (Gennishu izen 2000). The center of di stributio n is in the Western Cape but ex­
tends into K wa7.ulu-N::llal. 
As far as could be established. only microcyclic mst fungi have been described on 
Aspalatlms so far: Uromyces bnltuii Masscc 1901: 168 (Type on Aspalarlms pachylobo 
Bcnlh .. South Africa. Montagu Bath. leg. Bolus No. 7597). and Uromyces vemosa (as 
Telemospora l'entosa) Syd. (Sydow 1924 : 235) (Type on Aspalatlws sp. (as Dorbonia 
sp.), South Afri ca. Stellenhosch, Vllll 923. leg. A. V. Duthie No. 1246). 

FARACEAE - I.ERIXKIA 
Aecidimn dielsii Hcnn. (Hennings 1904: 34). (Fig. 10) 
T ype on Crow/aria sp. Soolh Africa. Clanwillian. 1900.lcg. Dicls No. 1145 (B). 
Pycnia unknown. 
Aecia aec id ioid. :unphi genous on leaves. o n flowers. and on stems. covering the whole 
stem surfa<.'C over several cen timeters. often cuus ing hypertrophy o f the stems. without 
spots surroundi ng accia. a<..'(; ial cups reduced to sa lient. enunpcnt pustules . circa 
400-500 1-1111 diamt:te r. spore mass or:.mgc. yellow to cream-white. pcridium cxscrtcd. 
slit right to the base iu n:lrrow segments. yellowish to cream-white. up to 2.2 em long. 
ce ll s o f the pcridium medium connected. oblong. outer wall striate. c irca 3-7 ~m wide. 
inner wall inconspicuously striate. circa I .5-3 IJ.ln wide. Acciosporcs angular globoid. 
subgloboid. ellipsoid to oblong. 22-33 x 18-26 JJm. spore wall about 2-4 1-nn thick. up 
to 5.5 pm thick in one edge. fi nely vcm•cous. ye llowish to hyulinc. germ pores norm:lll)' 
invisible. partly visible in optical sections. probably scattered and numerous. without 
papill uc. 

oooooo 
Fig. 10: At·cidium die/sii on Lebeckitl sp. Pcrid ium cells and acd osporc.s (RSA 185). Scale bar= 
I0~1m. 

Specimen examined: 
- Oc LC'b«kia sp. South f\frica. Wc:sto:m C:~pc l'ro' ·incc.DIOTA-obscr";ltory :It Rocho:tp:m Nature Rc:sc-rYc, S 
J2" 36" 32.9 .. , E 18" 18" 23.J '' , IQ.TX.2002, leg. M.Mennicken ~o. RSA IR:'i , l (PREM, M). 

Our collection :~gree.o; well with the di(lgnosis of Acc:idium diclsii. As far :lS <.-ould he 
established . Aecidium diclsii is known only from the type collec tion on Croralaria sp. 
'11tus. Lebeckia cou ld be proven as a new host genus. Iloth host genera belong to lhe 
tribe Cmt;d:uieae in Pupilionoid~: •e (Germishu izeu 20C0). 
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FABACEAE- PSORALEA 
cf. Jlhakopsora paclt)•rhiZPe Syd. & P. Syd. (Sydow & Sydow 1914: 108). 
Type on Paclryrhizus angulatus Rit·h. Formoso, T:.ihoku. 25.X II . l913. leg. Y. Fujikuro Xo. 37. 
For S)'nonyms :mel Hgun:s s~e Ono, Buritid. & Hennen ( 1992). 

Pycma and accia unknown. Tclia not seen. 
Uredinia amphigenous on leaves. subepidcnnal. separate or scattered. pustules small. 
up to 0.25 mm diameter. roundish. pale brown. opening th rough a cetll'ral aperture. pul­
vcm lcn t. not clearly margined on the host leaves. spots surroundi ng pusmlc up to I em 
wide. roundi sh or irregu larly in outline . discoloured brown to dark brown. not dearly 
margined at the hos t lc<~vcs. single sari surrounded by par.rphyscs ari sing from pcridioid 
pscudoparcnchyma. also wi th hymcnial paraphyses. jXlraphyscs cylind rical to clavate. 
up lo45 pm long :md up lo 12 pm wide api~.:a ll y. w:t ll of lhc pamphyscs 1hiu al l he sides. 
up to II ~m 1hick at the apex. pa le golden to hyaline. Urcdiniosporcs subgloboid. obo­
void. pyrifonn to elli psoid. 20-28 (- 32) x 13- 18 J.lln. echinulal'c. spore wallunifonn ly 
about I j.lll1 thid(. pale yellowish-brown to hyaline. gcnn pores mthcr obscure. probably 
2 to 8. scattered or± equatorial. without or with hyaline papill ae that are very weakly 
developed. 

Specimen exa mined: 
·On PS<>ralea pimlflta L. South 1\tHc:a. Wl'Sil'fll C:'lp.: Provine:<.', Kust.:nboscb Bot3nic:al G::u:U ... n. 29.1X.2002. 
k g. M. MC"nnid:c::n No. RSA 221.11 (PREM. M). 

According to Ono. Buritid & He nnen (1992). Plwkopsora pachyrhhj infects a wide 
range of Lcguminosae in Austro-Asia and Africa. Wi thout teljosporcs Phakopsora 
pachyrhiti can not be delimi ted from Phakopsora mcibomiae (Arthur) Arthur 19 17: 509 
tSyn. Phakopsora psoraleae Jackson 1931: 346. Type on Psoralea glandulosa L. Do­
l iv i>~ . Sora la). Phakop:wm meihomiac att acks scvcmll .cgumi nosac in the New Wo rld. 
Because o f the geographic origin of our collecti on from South Africa. we refer to this 
rust f1mgus as Phakopsora pachyrhizae. As far as could be establi shed Psomlea seems 
to be a new hosl genus for Phakopsora pachyrhizi . 

GERANlACEAE • f'EU\RGON IUM. 

Puccilria granularis Kalchbr. & Cooke in Kalchbrenner 1882: 22. 
Type on Pe/urgouium sp. South Africa. P. Natal. >lo. 10. 
Anamorph. Attcidimn pclargonii ThOrn. (Thiimcn 1877: ~ I I ). Type. on Pdargonium alchcmil­
loides Willd. South Africa. Boschbcrg ncar Somcrsct-E:lSI. Promont. Xl.1876. leg. Mnc.Owan. 
;\namorph. Urcdo 1u:.lar.~on ii ThUrn. (Thilmen 1878: 355). Typt! ()D Pclm:r:onium alchcmilloide..t. 
South Afric.a..lloschbcrt; ne.ar Somerset-East. l)romo nt. XI.IS7G. Ieg .. VIac.Owa.n. 
Syn. Pucdnia pdarg"'1ii O'hiim.) P. Syd. & Syd. (Sydow & Sydow 1904: ~69) . 

Pycnia. aecia. and retia not seen. 
Urcdinia abaxia l on lcuvcs. sepur:tte. s~.: allercd or in irregularl y crowded groups. red­
dish-brown. forming round or irregular shaped sori on indefinite lea f spots . early 
exposed. pulverulent. surrounded by the torn cpidcnnis. Urcdiniosporcs g loboid . sub­
globoid. or elllpsoid. 24-29 x 2 1-24 11m. echinulate. spores borne singly on pedicels. 
spore wall un ifo rmly about 2.5- 3.5 pm thick. golden-hmwn. germ pores 2 (to 3) . equa­
toria l. witllOUt papillae. 
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Specimen examined: 
·On l'darso11 i1ur. gnn;s'J"rividr~s (L.) L'Hfr. Soulh Africa.. Wtstct'n C3pe 1-\'0\'inCc. UIOTA·ObS('t'V:IIOry at 
Elond<hM'g,S 33" 26' 03.2''. E \ 9" 02' 23.5'' , IS.XI.200l, leg. M. Mennickt!ll No. RSA 10, II (PREM, M). 

Our collection :1grecs well with the description of Puccinia grm111/aris given by Doidge 
(1927). In South Africa one collcct'ion of Puccinia granularis on Pelargonium grossll­

lariuides is known from the Western Cape Province. University of Cape Town grounds. 
3l.IV.J934. leg. J.P.H. Acocks No. 2443 (Jprstad 1956b). This collection is not mcn­
lioncd in Crous. Phil ip & Ba;.; tcr (2000). 

LAMIACEAE- MEN711A 
Pucciuin meutltae Pcrs. 
For synonyms secS ytlow & S)•tlow (1 904). 

Pycma. accia. :md tclia no t seen. 
Urcdinia abaxial on leaves. on stems. subepidcnnal. pale cinnamon-brown. separate. 
scau c:red. or ;ur.mged in irreg uh•r or l:onccutri c groups. siuglto: sari rou ndish. e llipsoid. 
or irregularly in outline. up to I mm diameter. first covered by the epidermis. early ex­
posed. pulvemlem. surrounded by the tom epidermis. mostly with yellowed. brightened 
or browned lc:1f spots surrounding un:dinia. Urcd inios}X)rcs globoid. subgloboid. or el­
lipsoid. 22-29 x 18-22 ~m. finely echinulate. spores borne singly on pcdice ls. spore 
wall uniformly about 1-2 J.!lll thick. pale golden-brown to hy;;•line. genn lXJres incon­
spicuous. 2 to 3. ±equatorial. occasionally one additional apical germ pore. wilh hyaline 
papill::Je that arc wc:1kly developed. 

Specimen examined: 
• Un !l l <!uth<• cf. hmgifQ/;, (L.) L. South Africa. Xortll('fn C;~pe ProvitlC'e. UIO'f A·obSC'I'\'lltory at !kmhoo£tc 4 16. 
S 30° 23' 53.8'' .E ts• 16' :;t .5 '' ,08.1X.2002.1cg. M. Mcnnickcn No. RSt\ 127,11 (l'>REM. M). 

Ptu:cinia menthae. which is known from the provinces Gautcng and KwaZu lu-Nat:ll in 
South Africa (Crous. Phillips & Gaxtcr ~000). seems to be new to the mst flor:1 of 
Northern Cape. 

ORCI-IlDACEAE- OARTHOL/NA 
Urumyu.~ si/kss•leyensil· Mcnnickcn & Obcrw. sp. nov. (Fig. I I ) 
Pyenia. a...~ia et uredinio ignota. Telia in foliis. plurimum o.baxi:tlin. rnro od!lxi!lli.:t \'el in petiolis. subepidermalia. 
n i ~::ro-bNnnca. usqu.: ad 1.2 mm J iam .. o:pidcnnitk diu t .. "Cla. pulwwknw. T.:hospor:a.· urucdlul~. globoido:.­
at, subgloboidt-at' \'CI cllipsoickae., ap1cc rotundato. lc.viu..-r 3t"uto vel k\i ttT appian a to, base rotundub velte\·itcr 
:utenu:J.ta. 26 36 x 23 29 ( 33) )J.m. p:Uie1c lo;:-,· ig::t~o. casUlne(). t:u.-rolitcr 0.5 1.5 1Jm CTttSSO. !lpict~Uicr 3-4 ( 
5) j.lffi cr.JSSo, poruo ~;o:rmimuionis i nconspicu1~. po..-diL-.:-IIo di lutl!' aww ,·d hyaliuo. u:.qu<'ad 35 IJm lonso. 
In !'oliiscf. Ban hol irra<' burmmmianat Kcr-Gawl. (OrchJdacc.'lC). 

Pycnia. aecia. and uredinia unknown. 
Te li :1 almx ial on leavt::s. occ:tsional ly adaxia l. o n J >elin l~:: s , Sl::ttte rcd in l:O nfl ut:nl gnntps 
which can cover the whole leaf surface. subcpidcnnal. single sori roundish. ellipsoid or 
irregularly in outline. up to 1.2 mm diame1er. dark chocolate-brown to black. long 
covered by the epidermis which mpturcs lately but always part ly veiled. compact. pul­
venl!cnt. wi thout leaf spots surround ing tclia. Teliospores unicellular. globoid. sub­
gluhoid Ln e lli psoid, o rtcn so mewhat angulur and irregularly, t)ccasionally broader tha n 

long. rounded. slightly nattcncd. or slightly acute at the apex. rounded or slightly atten-
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uate at the base. 26-36 x 23-29 (- 33) ~m. spore wall smooth. about 0.5-1.5 ~m thick 
ut the s ides. about 3-4 (-5) pm thick at the apex. bC(.."'ming progressively thicker from 
the bnse towards the apex. widest thickness not incviw.bly in the opposi te of the pedicel. 
o ften obliquely displaced. chestn ut-brown. germ pore obscure. probably apical. ped icel 
persistent. up to 35 J.Un long. thin-wall ed. collapsing. yellowish to hyaline. sometimes 
obliquely inscrt<..-d. 
O n the leaves and pe tioles of cf. Btmhofina burmmmiana (Orr.:hidtlccac). 

Etymology. Named after the neighbouring field name. Silksvlcy. 

Fig. 11 : Uromyu s silks1•/,·ycnsis on d. &mltolim1 bunnmmimu1. Tcliosporcs (Holocypc RSA 
2 18). Scale h:J.r = I 0 J.Hil . 

Specimen examined: 
-On cf. B(lrtllol i11o bmn1<11111 imm. South Afncn, We.stcm Cape Pro\1ne<, C:lpePcninsula Natio n.1l Pnrk, B lOT A­
o bserv.:ttory .:tt Ol if.:.. ntsbos. S 34° IS' 54.3'' . E 18° 24' 03.2''. 23. 1X.2002. leg. M. Mennicken No. RS A 218, 111 
(Ho1otypc- PRE:\1. lsotype M). 

As far as could be established. there is neit her a known Uromyces s~cies on Orchidace­
ae in sou thern Africa nor is tht!n: <.~ny known Uramycc.s species o n the host genus llar­
tholilla, which. with two species. is endemic to southern Namibia. and to Northern. to 
Western and to Eastem Cape (Kurzwcil 2000). Therefore. the n tst ftmgu s is described 
~t s new. 

POACEAE- IJROMUS 

Pucciuia lrordei 0 .11. Ouh. 
For S)'nonyms and figures see Cummins (1971). 
Pycnia and accia oot seen. 
Urcdi n i ;~ mostly ~tdaxial on lc:l\'CS. cn:amish-whi tc to ochr.~ccous . subcpidcn n:.tl. fo rm­
ing long streaks between the nerves of the leaves. early exposed. pu lverulent, surround­
ed hy 1he tom epidennis. lJrcdiniospores glohoid, suhgloboid. ovoid . pyriform or 
e ll ipsoid. 21-33 {-39) x 19-29 fJm. fi nely cc:.~hinu late . spores borne singly on pcdi<:.cls. 
spore wall uniformly about 1-2.5 f..IIU thick. pale yellowish. pale brownish to hyaline. 
genu pores mcouspicuuus. 10 to 15. SC<IIIcred. with hyu liuc p:tpllbc that are weakly de­
veloped. 
Te li :J :1mphigenous on le:Jves. mostly ah:Jxia l. :md on she:1ths. dark chocol::ne-hmwn 
to blackish. fonn ing long. conOucnt streaks between the nerves of the leaves. long 
remaining covered by the epidennis which later longitudinally ruptures. loculate by 
brown. p:1lisadc-wise paraphyses. compact. Te liospores bicellu lar. varinb le in sh~tpc 

and size. ellipsoid. clavate. oblong or irregularly in out line. o ften angular. rounded. 
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acuminate or nancncd at the apex . rounded or attenuate at the base. slightly constricted 
ut the septum. (30-) 36-63 x 17-32 (-36) pm. spore wall smooth or with longitudina l 
surfnce ridges. about J-2 1J111thick at the sides. about 3-9 j.un thick at the apex. ye llow­
brown to chestnut-brown. mostl y p:1lcr towards the base. o ften JXller towards the apex. 
gcnn pores obscure. pedicel persistent. up to 20 J.un long. often tnmcatc immediate ly 
below the attachment. thin -wall ed. collapsing. yello wish to hya li ne. often obliquely in­
serted . Mcsosporcs and lriccllulur spores existing. 

Specimens examined: 
- On 8Mmus pectillan,sThunb. South AfriC!l . North~ Ttl Cap..-. Provine.:. BIOTA-obs<tv.ltory :tl Rcmhoogtl' 41 6. 
S 30" 23' 47.S" . E 18° 16' 4S.Y'.27.XI.200 l , leg. M. MeMid:en No. RSA 67. 111II (PREM. M). 
- On Rromu' pertilwtu.r. South Allie~ Nonhem Cnpc i>nw inet', RIOTA·cb:coervll tl'lf"y 111 Qutlggafontcin 478. S 
30" II' 30.8" . E 17c 33" ll.9". l l. IX.:W02. leg. :-.1.Mcnnickc11 Xo. RSA 137.11111 (PRE;...!. M). 
·On 81vmus pcctinaflos. South Africa. Nonhem Olpe Provuu:e. DIOTA·obse-rvatc"")' :.t Qu.lgg;:afonte-in :!78. S 
30" II' 31.0" , F. 17c 32' 55.7' ", 1l .IX.2'002, leg. M. Mennicken 1\""o. RSA 142, 1JITI (PRF.;...J , M). 
·On Bromus pectinnrns. South Afrka, Xorthl'Ol Cap.:. Pro ... ·ince. B!OTA·obs ... -n•atury at Remhoogt~ 41 6. S .30" 
23' 49.3". E 18" 16' 43.4". 27.XI.200 J.Ieg. M. ~iennickcn No. RSA 69.II III (PREM.M). 
· On Rrt)mu.~ putinotu.s. South Africa, Westem Cape P'rnvincc, RIOTA-ohsti'\'Otory tit Flominkvlo.kte I ll , S 31" 
17' 07. 1". E 18° 35' 46.6" . 06.1X .2002.1l-g. M. ~1ennick..-n No. RS,\ 11 6.11 (PRE.\1. ~. 
· On Dro11ws pectinatus. South Afnca. Wes tem C:~pe Pro\'ince. DIOT A-observatory :u Moed \"C1'lo l"\'n 208. S 31 ° 
27' 48.0" , F. 18" 26' 3 1.4' ' ,05.1X.2002. 1eg. M. Mcnnicken No. RSA 113. 11 111 (PRf:.M. M). 
· On Bromus pcctimuus. South A!'ric.:l. Wl'Stem CaJ)< Pro\'ince. BIOTA-observatory at Luip.:rskop 211. S 31° 
17' 37. 1". E 18° 36' 1 4.6".07.1X .2002. 1~. M. ~iennickcn No. RSA 118.11lll (PREM. M). 
· On Rmmus p~ctin(l rus. South Airic.o., Western Co.pe Province, 1\ IOT,\ ..()~erv!llt)ry at Luipersk<Jp 2 11. S 31° 
17' 30.7". E 18° 36' 0·1.0". 23.XI.200l.lcg. M. ~·l.: nnkkl"n No. RSA 35. Ill (PREM. M). 
·On 8romus putil/clt .. s. Soulb Africa. Westtm Cape ProvJnce. DJOT,\ ·observ3tOI")' at Rocherp3n N3ture Re· 
s~rw.S32° 36' 28.8" ' , F. J8< IS' 29.9 '" , 19.1X.2002. l ~g. M. Mcnnicken ~o. RSA 201. 11111 (PRf;.M, M). 

/ 1ucdnia llordci agree..-; well with the dc..'>~.:ripl ion g iven in Cummins ( 197 1 ). As far as 
could be eslab lishcd. there is only one co llec1ion of Pucdnia llordei (on Bromtts pecti­
nattM) in Soulh Africa (Gj~mm 1988). This collection is not mentioned in Crous. Phil ­
lips & BuxiCr (20<X.l). In South Afri ca the host plant Bromus pectinarus is regarded as 
an exotic plan t from Eurasia (Dromilow 200 1). 

J'OACEAE- CHAETOBROMUS 
Uromyce.~ clraetohromi Gjrentm 1988: 371. (Pig. 12) 
Type. on Chu..:ltJhmmus s•:hradcri Stapf. South Afri t:a. Cape Province.. Cl;ul wil!i:m diii tr. (a.'l Cllan­
willian distr.). 07.X I.I 974. 1eg. Van Breda ~o. 4302 (Ho1otype K. lsotype NPPI). 
Pycnia and aecia unknown. 
Urcdini:~ amphigcnous on lc<tvcs. subepidermal. c:inn~•mon-brown. forming sm:ll l ellip­
tic to oblong. later confluent pa lchcs between the nerves of the leaves. early exposed. 
pulvcmlcnt. surrourtded by Lhc tum t.:pidcnnis. Urediniosporcs globoid. subl;!, loboid or 
e llipsoid. 24-33 x 22-31 J.Un. echinulate. spores borne sing ly on pedicels. spore wall 
unifonn ly ahoul 2- 2.5 (- 3) ~m th ick. ycllow-hrown. genn pores 6to 12, scallered. wi th 
hyaline papillae that arc weakly developed. 
Tclia amphigenous on leaves. subepidcnnal. blackish. (partly) developing from !he 
urcdini<.1. forming small elliptic to oblong pa1chcs. long covered by the epidermis. la ter­
exposed. compact lo cushion-like. surrounded by the tom epidermis. Teliospores uni­
t:cllular. 2 1- 3 1 x 18- 27 ~m. irrc~ u larl y in slmpc. most ly angular glnhoid , suhglohoid to 
e llipsoid . so metimes broader than long. rounded. acute or n aucned at the apex . rounded 



19 

o r attenuate at the base. chcstmn-brown. spore wall smooth . abom 1-2 J.Un thick atlhc 
sides. about 3-7 pm thick at the apex. gcnn pore :1pical. ped icel persistent. up to 55 !Jm 
long. thin-walled. coll apsing. yellow-brownish to hyaline. often obliquely inserted. 

Fig. 12: Uromyccs chaetobromi. Uredin io- and tcliospores on ChactobromllS drcg(.."flnus (RS A 
I 35). Sc!llc bar = I 0 ~1m . 

Specimens examined: 
· On Clt~tobrorr.usdr~gcam~s N(~S. Soulh 1\fril':.l, Nonhcm C:.~pcJ>ro\'incc. BJOT,\ -cbscn•at.ory at R~·mhoo~ll." 

416. S 30° 2Y 53.9'', E 18° 16' 49.T'. 08.lX.2002, 1cg.. M. ~Iennie ken No. RSA 126.ll (PRI!:\1, )..1). 
- On Chnctolm,mJ•s drcgcm1us. South Africa, Northern Ope i>rovinct", RIOTA-oht>ervru.ory :lt Qunggofontein 
478. S 30 .. I I' 31.0". E 17" 32' 45.4''.1 l.!X.2002. k g,. M. ~knnickcn No. RSA 135. IIIli (PREM. M). 
• On Chnt tobrormu drtstmtl•f. South Africa, We-stem Capt Pn)\ince., 1310TA·ob:str"t'!!.l01')' at Motd\'trlOI'C'n 
208, S 3 t" 27' 40.5'", E t8" 26' 30.5' ' , 05.!X.2002. leg. M. Mennid:en No. RS,\ t02.11 111 (PREM. M). 

Our l:o llect ions agree well wi th the chamch:ristics of Ummyces dwctohromi given in 
the diagnosis (Gjxmm 1988). No urcdinia but onl y urcdiniosporcs were described from 
the type coll ection . The number of genn pores of the urediniospores is wider in our col­
lec tions (6 to 12) compurt.xl to the tyjX!- coUcctio n (7 to 8). As far as could be establi shed. 
Uromyces chaetobromi is onl y known from the type collectio n. The type collection is 
not mentioned in Crous, Phillips & Baxter (2000). Chaclobromus drcgeanus seems to 
be a new host plant. 

I'OACEAE - l iHHHAH1 'A 
Uromyces ehrhattae-giga11teae Doidge 1927:207 emend. (fig. 13) 
T ype on Eltrlwrlu lhunbcr~ii Gilh> Russell (= E. ~i~un/(.'Cf Thunb.). South Afril'-'l. ~obray. Cape 
l,ro,•ince, 10.1 1. 19 14. le~;. V:m der Mcrvc:\o. 7392. 
Anamorph. Uredo ehrlral1ae-calycinat• Doidge 1948: 907. Type on Eh rhana calycina J.E. Sm. 
South Africa. S1cllc.nbosch. leg. Vcrwocd. Hc.m. Stell. Elscnburg Coli. Agric. 41 (3 4098). 

Pycnia and accia unknown. 
Uredinia amphigenous on leaves. mostly adaxial. cinnamon-brown. fanning long and 
narrow. la tcr t:on nucnt s treaks between the nerves of the leuvcs. earl y cxpost'(l. pulver­

ulent. surrounded by the torn cpidennis. Urediniosporcs globoid. pyrifonn or broadly 
obovoid. 20-31 x 19-26 J.un. echinulate. spores borne singly on pOOiccls . spore W<~ll 

uniforml y about 2.5-4 ~m thick. golden to chestnut-brown. genn pores 6 to 8. scattered. 
with inconspicuous, hyali ne JX~pill;'le that a re weakly to broad ly developed. 
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Tclia mostl y adaxial on leaves . rarely abaxial. on sheaths or stems. dark chocolate­
brown. fanning patches :md long. c.:onJlucnt streaks. exposed. cushion-like. surrounded 
by Lhe tom epidermis. Teliosporcs unicellular. 26-43 (-46) x 19-32 IJITI. tending to be 
dimorphic with broadly ellipsoid or globoid spores that are mostly more than 25 J.JIIl 
broad and ellipsoid or ob long-ellipsoid spores that arc mostly less than 25 J.tm broad. 
occasionally asymmetrically angular. golden-brown to chestmll-brown. rounded, 
flattened or acute at the apex. rounded or attenuate at the base. spore wall smooth. about 
1-4 J.Jm thick at the sides. up to l2J.Jm thick at the apex. germ pore apical. pedicel per­
s istent . up to 170 pm long., not collapsing.. yc llow-luownish to hynlinc. thick-walled. 
pedicel wall about 1.5-3 !Jm thick. 

Fig. 13: Uromyces eltrlrartae-gigamcac. Urcd inio· and tcliospores on Ehrlrarta ~·illosa (RSA 190). 
Scale bar = I 0 J.Ull. 

Specimens examined: 
· On Hlztl~~:1rla r:tJyr:iu/1. South Africl. Western Cape 1-'rovincc. UIQT,\ .OOScrvatory :u Rochcrpln Nature Kc· 
SCI"\'e,S32° 36' 26.6",E l&e l&' 32.0 .. , 19.1X.2002 ,1eg. ~1. Mcnnidren ~o . RSA 192.11 (PRE.\II ,M). 
· On Ehrhart a •·iUo.sa Schult. Soulh 1\fric:a, W~st.:rn Cape Pro\• incc. BlOT A·obsemllory 3\ Rocherpan Natu~ 
Kcscroc. S32 J(j ' 33.1$ .. , E 18° IS' 22A". 19. 1X.2002.lcg. M. Mcnnickcn No. K!)A 19U.IIIll (PRITM. M). 
·On El!rl.m1t:1 1•if/osa. South Afric~J, We-stern Cape Pro,·ince, BlOT A-obscrv:llory at Rochctpln Nnturc Rc-.sc-r.•c, 
S 32° 36' 15.6 ... E 18° 18' 37.6 ... 21XI.200 J.Ieg. M. ~i.'nnicki.'n No. RSA 20.111 \PRE."i. ~l). 

The urediniosporcs of our collections agree well with the specifications of u ,.edo 
ehrlumae-ca fycinae. whit~h arc given in the diagnosis and revised by Cummins (197 1): 
(20-) 22-27 (-29) lffil x (17-) 19-21 ~n and (4 to) 5 to 8 scattered gcnn pores. Only 
the m;~x imum broadness of the urcd iniospores is 5 J.u n more iu our collections. 
Our tc)josporos coincide with the dimorphic characteristic of Urom.vces ehrlranae-gi­
gallu:ae. hut they reach a larger size than in the diat!nosis (DoidtN 1927) or in the dc­
s<.:ript ion of Cummins {1971). rcspc<.~ tivcly. Cummins (1971) scaled up the size or the 
teliospores given in the diagnosis and specifies for the type: "spores (23-) 26-36 (- 38: 
40) X (16--) 19-24 (-26) ~111 ... 
Summarizing. the deviation in the maximum broadness of the urediniospores and in the 
size of the tel iosporcs does not justify a new species, all the more so. as the habitats are 
close-by. and the teliosporcs were found on a host plant different from the host of the 
type collection. We assume that our collections belong to Uromyces ehr!tmtae-gigante­
ac. which is synonymous wi th Uredo eluimnae-cnlyci,mc. Ehrhana vilfosa seems to 
be a new host plant for this ntst fungus. 
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Uromyces quaggojo11teim1S Mcnnickcn & Obcrw. sp. nov. (Fig. 14) 
l'ycnia et a«"i3 ignot.:l. U~dinia .amphigen3. subepidermali:a. vulplna, mox nud:l. puh·t-ruknta. Ur«limospor.~c­

SinOOideoo \'el lme elli~ide.'lC, 26-36 x 24-32 J.lm, pmict<: cchinuln to, lutoo-fusco \'el dilu te Ctl~tnnoo, 2.5-4 
).IIJl crasso, S 9 poris ~<.'rmin.:stioni s dispc-Nis. Tdi:l amphi&<.'D:l , suhl"pidl.'rm:ilia, nigro-brunn<.'a, mox nuda, puh-· 
in :ala.. Tc:liosporoc: unittllul nrt"S. globoidc-ac vel wbdlipsoidC"~. ap1cc: rotund.lto. lc-.vit.er acuto \'el le\•itcr appian· 
oto, baS<: m tundalll, 2S-39 x 24-32 ]Jm, pari etc loe\'ignto, crunanoo, lnt('rs] itcr 2-4 11m cms.-;o, npicnlitcr usque ad 
12 p.m crJSSo, poro g.:rmin:tlionis apic:th, P<dicel!o di lute :wr\-o-fusco vel hy:dino. usque ad 1<1 0 p.m Iongo. 
In foliis l!hrluutflc- c~<lycilluC' J.E. Sm. (Poacc~). 

Fig. 14: Urornyt·cy quug~;afontc:il/tt.)' , Ured inio- and tcliosporcs o n £hrharta calyd na (Parntypc 
RSA 49). Scale bar = I 0 ~m. 

Pycnia anti ~1ccia unknown. 
Uredinia amphigenous on leaves. subepidermal. foxy red. fanning small. e ll iptic to ob­
long. later connucnt patches between the nerves of the leaves, earl y eJCposed. puh·enl­
lcnt . surrounded by the tom cpidcnni s. UrcdiniospOrcs globmd or broadly ellipsoid. 
golden to pale chestnut-brown. 26-36 x 24-32 ~m. echinulate. borne singly on pcdicels. 
spore wall uni fo rmly ;1bout 2.5-4 pm thick. germ pores 5 to 9. sc;~ Ltercd. with incon­
spicuous. hyaline or ye!Jowish papillae that arc weakly developed. 
Te li :~ amphigcnous on leaves. suhcpidcnnal. da rk chocolate-hrown. forming small. 
elliptic to oblong. later conllucnt patches. between the nerves of the leaves. exposed. 
cushion-like. surrounded by the torn epidermis. Teliosporcs unicellular. globoid to su­
belliptic. rounded. slight ly fla ttened or s lightly acute at the apex. rounded at the base. 
2&-39 x 24-32 J.lln. chcstmu-brown. spore wall smooth. about 2-4 J.llll thick at the sides. 
up to 12 1Jm thick at lhe apcJC. germ pore apical. J>C<Iiccl pe rsiste nt. up to 140 prn long, 
not collapsing. brownish-yellow to hya line. thick-walled. pedicel wall up to 3 J.lln thick. 
occasionally obliquely inserted. 
On the leaves of C'hrhana calycina. (Poaccac) 
Etymology. Named after the col lection site. Quaggafontcin. 

Specimens examined : 
·On Elrrluu1a calyciua. South Afri t"a. Ncrtthcrn Cnpe Pr(winn•, BIOTA-cbscrvtatory at Quaggofontd n 478. S 
30° 11" 31. 1· ·. E 17~ 32" SS.6 ... ll.IX.200:!, kg.~. Mcnnickcn No. RSA 139.ll Ill (Holotyp.: PREM, lsotypc 
M). 
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· On F.lrrhnHn r fl/yt:imr. Soulh Mric:n. NorthL'I'll C"...cpc Pro\'incc, RIOTA.oh.s;:rwlOry nt Qwlgg11fontcin 478. S 
30" II' 25.9" . E 17 32' 53.0' ' . 26.XI.2tl01. kg. ~ - M..:nnick..:n No. R:SA 49. IJ Ill (Pai"'.Jt)'po:s PRE~ . M). 

Uromyces quag,r;afonlcinus differs from Uromyces ehrhartae-giganreae (see above) in 
the l: tck of o blong-ellipsoid or asymmelric:tl :mgub r te liospores. The mean leng th of the 
tcliosporcs is shorter. the mean broadness of the tcliosporcs is wider. the cchinulation 
of the urediniosporcs is coarser and the size of the urediniosporcs is bigger tl1an in Um ­
myces ehrhmure-gigamellC. Only with tcliosporcs a prccisc dclcrmination of these two 
rust ti.mgi is not poss ible. 

POACEAE - HOLCUS. KARROOCHLOA. SCf/ISMUS. TRIDOUUM 
Uromycc.~ 110/ci Jf}rst. ( J~rs lad 1956h: '577). (Fig. 15) 
T ype on 11olcus scriger Nt..'C.~ . South J\fril:a, Northern C tpe Provi nce . be tween l'edrosldoiT and 
Lcl icfontci n. lcg. Drcgc (S). 
Syn. Uromyces scflismi Jorst. (Jorstad 1956b: 571). Type on Schi:J.·mus J.'cubenimu~ :.lees, locality 
unknown 'but the collection is obviously rrom S. Arrica, where the host belongs··. 

Fig. LS : Uromyct:s hold. Urcdinio· and 1cliosporcs. Scale bar= 10 ~Jill . 

Pycnia tllld act.: i;t unknown. 
Uredinia adax ial on leaves. foxy red. fonning pa1ches and s11ipcs bel ween the nerves of 
the leaves. earl y exposed. surrounded by !he torn epidermis. Urediniospnres glohoid. 
broadly ovoid. or broadly ellipsoid. golden to pale c.hes tnlll·brown. 21-3 1 (- 34) x 
18-28 J.Un. fi nely echinulate. spores bome singly on pediccls. spore wall uniformly 
about 1.5- 2.5 (- 3) ~m thtck. germ pores 7 10 I I. scaucred. wtth hyaline papillae. 
Telia adaxial on leaves. blackish. fonning small. later confluent patches. early exposed. 
cushion· like. surToundcd hy and an:Ju .. '<.l owr by the tom cpidcnnis. Tcliosporcs uniccJ. 
Jular. vt:t riablc in shape and size. 19-33 x 15-29 J.un. di morphic wilh broadly ellipsoid 
or globoid spores tending to b~ chestmlt·brown and with globoid. elli psoid or oblong· 
e ll ipsoid . asymmetri cally angular . vari able spore s tending to be golden 10 pale chcst11UI· 
brown. spore wall smooth. about l-3 j.lln thick at the sides. about 2-SJ.nn thick at the 
;,tpcx . germ )Xlfc apical. JX!d iccl persistent. up to 80 J.un long. brownish-yellow. thick· 
walled and predominantly not collapsing in the chesumt.brown spores. thin. walled and 
coll~psing in the golden to pale chestnut -brown spores. 
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Specimens examined: 
·On cf. 1/ulms stlligttr Nees. South Afric.l. Wcs\('l'n C3pC' Pto,•incc. UIOTA-obsc-r\'3\ory at K~herp.:an N:~turc­
Rc . .'ICf\'C, 532" 36' 17.4" , E 111 ~ 18' 45.3" , 2 1.X I.2001 , 1cg. M. Mennid:en No. RSA 23, IIIII (PREM. M). 
· On cf. llckus stttigcr. Soulh Afric3, W ..-st..-rn C~ Provine<'. BIOTA-o~n':ltory at Roch ... 'q)an N:i tun.! R,..,. 
scrvC'.S32" :W 32.5"'.E Ill 18' 3S.6•·. 21.X I.20U l . lcg. ~. Oi:H.::C'f~o. RSA 26. 11 ll l (PR£'-1.. M). 
· On Knrroodtfon c.f. schi:rmnitln; (SI!1'f ex Conert ) Concrt & Thcrpe. South Alricn, Northern Cape Pm\·inc~ , 

B IOTi\·Obsl.'l"\':itoty :Jt Qu38£:1fontdn 478. S 30° II' 23.0''. E 17~ .}.}" 06.1". 26.Xl.200 1. kg. M. Mo:nnickcn 
No. RSA Sl.II IH(PREM,.\1) . 
• On SrfJi.munht•rlmiiJ.t (LocO. ex \_) Theil. N:unibiA, !1Jderin-S1Jd, Ftlnn Spit7Jmp !.US, 2716 OC, 2S.IX.l 977, 
I"'&· H. M<!'r:uniill"'r & W. Gi.-.ss, U Ul (WIND 46700). 
·On Sd1imms lXIrlxlh•s. South .>\fric:J.. XorthtTn Cape- Pro,•inc~. U!OT;-\-obscn•J.tory at Remhoogte 4 16. S 30" 
23' 49.7 .. , E 18° 16' 44.2"", 27.XI.2001, leg.. M. ~ennickcn No. RSAG6, IT (PREM, M). 
· On Sch isn!I<S barbt'WtS. South i\fric:t. No.Vu:m Cajk. Pro\'inc.:. BlOTA·obs.:r.,.:uory :It Quagg:~font.:in 478. S 
30° II ' 22.8'',E 17° 33' 13.0'',26.XI.2001,Jcg. ~.Mcnnickcn :So. RSA 50, 11 III (PRE\1.1\f). 
· On ScMsmzLtiMrfl(lfUS.. S()uth Afric4, Northern Cope Province. fl !OTA-<Ihs.:!rvmory 4t l..d ie!Dntcin 624, S .ID, 
23' 36.2". E 18° 16' 35.8''. 27.XL200l.ll'g. M. ).i.:onk·kl"n No. RSA 57.1l lll (PREM. M) . 
·On Scllismtu bnrlx uas. South Afnca. Northern Cape Provioc~. BIOTA-obsc:r\'J.toryatlehefonlC"in 624. S 30, 
23' 36.4", F. 11~0 16' 37.6"", 27.XL 2001.1eg. M. ~icnnicken No. RSA:"S,Illll (PRF.M.M) . 
• OnSchismusbmVatlu. South Afnc:.. Wl"Stl"m C:-.pePnH1nt.:. BIOTt\·obs<~·atOI)':ll Flamink,•l ::tkt~ Ill, S 31 ° 
17' 05. 1'' . E 18° 35' 48.8' ', 23.XI.200J.Ieg. M. ).icnnicken No. RS A 30,1! lit (PREM. M) . 
· On Schismus hnrlHthts. !)()uth Africa, Western Cnpc Pr<IV!nce, B10TA·ohser.·tltory :lt Luiperskop 211. S 31° 
17' 35.4". E 18° 36' 0..1.0''. 23.XI.200 l. ll'8- M. ).i.:onickl"n No. RS,\ 36.II Ill (PREM.M). 
·On Sd•ismltS bnrl111tu S. South Africa. Wt:Sttm C:.pe Pro\'ince. DIOT A·obst-rvatory at MOI:'d\'('1"]01'(' 1'1 208. S 31° 
27' 40. 1", F. IS" 26' 3 1.6'',0S.IX.2002. 1eg. M. Mennicken No. RS A 103. 11111 (PRF,-1\1, M). 
· On Schisnms barbantS. South Africa. w~-stem C:tp..- Prov1ncc. BIOTA·obSl"rvalOI)' :tt Lutp.:rskop 21 1. S 31 " 
17' 37. 1". E 18° 36' 14.6"",07.1X.2002, 1eg. M. ).ic:nnickc:n No. RSA 119.11lll (PRI!M, M). 
· On Scl! ismJ<:dmrbant.~. !)()uth Mric.a, Western Cttpe Province, BIOTA·I'lbser.•tllory :u Luipersknp 211. S 31° 
17' 13.7". E 18° 36' i-1.2"".07.1X.2002. kg. M. ).·lconkkcn No. RSA 120.11111 (PREM. M). 
·On Sd•isr•U<s bmbut111. South Africa. Western Cape Province. DIOTA·obsc-rvatory at MOI:'dV('I"]OU I'I 208. S 31° 
28' 00.7". E 18° 26' 25.6"". 26.XJ.2001.1cg. M. ~iennickcn No. RS A 104. 111 (PREM. M) . 
· On Triboliun: u llimmm: (I'hunb.) Rcn\'OJ t.c (= Lasiodd011 uhimua (l'bunb.) Ad3mSOn), South Africa. North­
ern Cape Pro\'i nc~, DIOTA-obsc:rvatol')' :nQuaggafontein478. S 30° I I' 3 1.0'', E 17° 32' 35.6' ' , I I.IX.2002, 
kg. M. Mennicl:~n No. RSA 141 , 11 Ill (PREM. M). 
·On 1'ribulium edlillatun:. South Afnca. Northl"rn Capt-. Pl'O\'JDC.:. BIOTA-<JbservatOf)' at Quaggafontc:i n 478. 
S 30" II ' 29 . .:1", E 17° 33' 05.7", ll.IX.2002, leg. M. :'vlennid:c:n No. RS,\ 144, IIIII (PREM. ~). 

O ur collections agree well with lhe r.:mgc of spore d imensions given in the diugnoscs of 
Uromyces hold and Ummyces schismi. Dimensions range from 23-29 x 20-24 1-11n for 
the urcdioiospot\!S. ~md from 17- 32 x 15- 25 f.lln for the lcliospores. The number of 
gcnn pores in the urcdiniosporcs of our collection is 7 to II. noticeably higher than the 
number g iven in 1he di ;"~gnoses. where 6 or 7 . respcc1i\'c ly. scattered gcm1 po res; are 

mentioned. Cummins (1971 ) listed the number of germ pores as varying from 7 to 9. lu 
his figure one urcd iniosporc has 9 and one ured iniosporc has I I genn pores. We hypo­
thesise that Uromyccs hold has 7 Jo 11 germ pores in its uredmiospores. 
As far as could be established. Uromyces holci is new to the mst flora of Namibia. Kar­
roochloa .w:lrismoides. Scltismus borbotus and Triholium er: flin otum seem to be new 
host plants. Uromyces holci is the first known rust f1mg1.1S that infects the grass gencm 
Karroochloa and Tribo fium. Whilst the host genus Holc11s belongs to the subfamily 
Pooidcac and the tribe Aveneac. the three host genera Karroochloa. Schisnms. :md Tri­
bolium belong to the subfami ly Anmdinoideac and the tribe Anmdineac (fish 2<X>O). 

POACEAE - f'olypogon 
Pm:ciniapnlypot:oni.~ Speg. (S pegnzini 1909: 300). (Fig. 16) 
T ype nn Polypn,r:tm mnn.fpclicn ~if. Argcnt in:1. nc::tr Lc:tke Muster, Pat:tgnnia, Xll . t902 (LPS. tso­
type l)UR). 
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Anamorph. Un·do polypogonis Speg. (Spega1.z.in i 1899: 240). Lectotype on J>oi)JJOSOII monspt•­
licllsis (L .) Dcsf. Argcmina. Puerto Dcscado. 188511886. 

Pycnia and accia not known. 
Uredinia amphigcnous on leaves, mostly adaxial. and on shea ths. foxy red. subepider­
mal. fonn ing purth•lly confluent stripes bctw4..-cn the nerves of the leaves. early exposed. 
pulverulenl surrounded by the torn epidennis. Urediniosporcs globoid to broadly el­
lipsoid. golden-brown. 22- 29 x 19- 27 J.Jill. echinulate. spores home singly on ped icels. 
spore wa ll unifonnly about 1.5-3 J.Hn thick. gcnn pores 6 to 8. wilh hyaline papill ae that 
arc largely deve loped. 
Tc (j a ;1mphigcno us on lcuvcs. blm:kish-brown. subepidermal. (purt ly) developing from 
the urcdinia. fonning small. e llipsoid to oblong patches between lhc nerves o f the 
lt:avcs. earl y exposed. compact to cushion· likc. surrounded by the torn epidermis. 
Te liosporcs in ge neral bicellular. 3 1-51 x 15-25 (-27) ~n . irregularl y in shape and size. 
o ften oblique. varyi ng from clavate to ellipsoid. occasiona ll y diorchidioid. rounded. 
apiculatc or llaucm:d at the :1pcx. altcnuatc or rounded at the base. c:onslric tcd at the sep­
tum. brown. spore wall smooth. about 1.5-2.5 J.un thick at the sides. abou t 2 to 9 J.un 
thick t~t the apex. gcn n porus apic:1 l and j ust bd ow the septum. pedicel pers istent. up to 
55 J.un long. mostly collapsing. often obliquely inserted. brownish. just below the sep­
tum of the lower cell darker tinted. Mesospores commonly deve loped. 

FiJ:;. 16: Puccinia polypogonis. Urcdinio- r~nd tcliosporcs on Polypogon monspe/icnsis (WIXD 
4 17•11. WI ND63&39). Sc~tlt: bar= 10 IJIU . 

Specimens examined : 
• On Polypof/.OII mtmsp~li~usis. N:un.ibia, LUdcritz- SOd. Lcrclcifclscn· und Kupfcrm.ine und Umg.::bung. im 
Flussb~:ll tks Oranj<. 2816 BB Or.lnj<mund. 02.X.t9n. kg. H. ~kr."<mUikr & w. Gi~-ss :"o. 32,154, II (WU\'D 
4 17·11) . 
• On Polypogo'1 mtmsp<lit!ll$i$. N:un.ibio, Nuop Ri\'ict, 3 l.:m tll:ltdlich EinmOndung il'l den Or.anjc, 2817 AA 
Vioolsc.lri f. 02.X. l975.lcg. W. Gi~-ss No. 13837. Ql) Ill (Wl~l) 4 1744). 

·On Pulypogo" mOm'Jidi~nsis. Namibia, Kaokoland An~a2 , Skdd on Coa!>ll'arl. Uni01b Ri,·..,r. 2013 AA. 50 m. 
22X.1988, leg. C. J. Ward & J. D WI'IJ'd No. 10480,(11) ri1 ~Wil\.1)6}839). 

·On Polypogo,mo, spelicmis. Soulh Africa, Korth~Tn ~Provine..:. BIOTi\-obs<r.oawry at L<h<fOnt..:in 624, 
~ 30"' 23' 39.5" . E !8° 16' 40,9". 27.XI.2001.1<"!l- r..t ~<·nnid: . ..:n No. R:>A 60.lllll (l'REM . • '-'!). 



25 
· On Polypogcu mcuspdit:lf ~is. South Africt~, Nonhem Cnpe Province, RIOT A..-,h$Cl"\'ntory m Remhoogte 416. 
S 30" 23' 49. 1". E 18" \6' 45.2". 27.X I.2001. kg. M . . "l~·nni~:kcn No. RSA 6~1. 11111 (PREM . . \ ·1) . 
·On Polypogou monsfHli <'nsis. South Africa. Northern C ape Province. BIOTA-observatory at R.emhoogtc 4 16. 
S 30" 23' 50.4'' , E 18" 16' 45.8'', 27.XT.2001. leg. M. :'\icnnickc.n No. RSA 70, 11111 (PRF.M, :\•1). 
-On PolYfH>gou mo11spelictt$is. SouLh Africa, Nunhcrn Cape Ptov i oc~·. BIOTA-oblil:'r\'atory at ~cmho<.lgto: 4 16, 
S 30" 23' 43.0'' . E 18° 16' .J3.7'' .27.XI.200 J, Icg. M.Gtilr:crNo. RSA 74.11 (PRE.\1.M). 
· On P(Jl)pogc11 mouspl'fit:ll.ris. South ,\fricJ. :Xonhern Cope Province. BIOTA-obsen•mory :lt Qungg::~fontcin 
478, S 30 II ' 18.4'' . E 17" 33' 01.2" . 26.X!.2001, kg. M. Mcnnickcn No. RSA 55, 11 (PRhM. M). This col· 
lcclion is double infected with l'ucd uia cQrQIII/ta Col"(l;:a {ooi)' teliospores). 
- On Polypogou , umspclirnsis. South Africa. Western Cape Province, B IOTt\ -o~rvatoryal F. landsberg, S 33'" 
25' 55.4". E 19'" 02' 1-l.T'. 18.XJ.200 l.lq;. M. :O.·knnickcn No. RSA 7,11 (PRE.\ ·I.M). 

As far as could be established. Puccinia polypogonis is new to Lhe rust flora of Namibia. 
J\ Soulh African collection (rom S~ron in the Cape Province by Schlcd11Cr in 1890 
(J¢rsrad 1956) is not cited in Crous. Phillips & Ba.xrcr (2000). The host plant Polypogon 
mow;pe/iensis was introd uced from Europe :md Asia and is now naturalised in many 
parts of South Afric~• - csp<.'Cially in coastal areas (Bromilow2001). 

SANTJ\LAC.:Ei\1! - THJ!SJUM 

Puccinia cf. stonemaniae Syd .. P. Syd & Pole-Evans in Sydow & Sydow 1912: 437. 
(Fig. 17) 
T ype on Thcsium sp. SoULh Africa. Bain' s Kloof near Wellington, 2 1.11.19 12, leg. E. ,\1 . Doidge. 
Anamurph. Ac:cidium V~)•ridit;urpi Masscc 191 1: 225. Type on U~)'rillir:Ci rpos n"tul~mil· L>C. 
South Afric.a. ~:ual. Talxunh.lope, leg. Wood !\o. 521. 
Syn. Puccinia pulvitwru Massee 1911: 224 (nee. Rabh.). Type on Osyridicorpos l/a lafe11s is . South 

Africa. ~n1al. Tabamhlopc. lcg. Wood No. 527. 
Syn. Puccinia osyridiwrpi (Masscc) Grove in Wnkdicld & Grove 19 16:76. 

Pycnia not St.'Cil. 

Aec ia accidio id. amphigcnous on leaves and caulico lous. scaucred in ± concentric 
grmtps up to 5 mm diameter. causing slight hy~rtrophy , withou t spots surrounding 
aecia. accial cups smal l cyli ndrical. circa 250 J.un diameter. up to 500 J.un long. spore 
mass pale yellowish to white. surroumled by the im!gularl y and deeply frayed. <m mge­

yellow to whitish pcridium. cells of the pcrid ium lirmly connected. outer wall lincly 
striate. circa 12-17 J.Hn wide. inner wall delicately and closely ve rrucous. circa 4-6 ~m 
wide. Acciosporcs angul:1r glob01d. subgloboid to ovo id . 23-30 x 22-27 pm. spore wu U 
about 1- 1.5 ~m Lhick. inconspicuously finely vem1cous. hyaline. gcnn pores invisible . 
Un:dinia amphigcnous on lt.:avcs and on stems, (p:lrlly) developing from th t.: urcdinia. 
subepidennal. roundish. ellipsoid or irregularly in outline. up to I mm wide. separate or 
scaucrcd. withou t ~pot ~ surrounding urcdinia. cinnamon-hrown. ea rly exposed. pulver­
ulent surroundt.xl by the tom cpidcnnis. Urediniosporcs subgloboid. ovoid or ellipsoid. 
(26-) 29-37 x 22-30 J.un. borne singly on pedicels. spore wall unifo rmly about 2-3 ~m 
thick. yellowish-brown. uoticcablt.: vcmlt.-o us. germ pores (3 to) 4 to 5, mostly± e«.JU ~I ­

torial. occasionally scaltcrcd. with hyaline papillae Lh at arc weakly developed. 
Te li a amphigenous on leaves and caulico lous. suhcpidcnnal. round ish. elli psoid or ir­
rcgu l:u ly in outline. up to 5 mm dimnctcr. scpamtc or s<.~ attcrcd. blackish-brown to 
black. early exposed. compact to cushion-like. surrounded by the tom epidermis. with­
out spots surroundi ng lelia . Tcliosporcs in general bicellular. obovuid. ellipsoid to ob­
long. slightly constricted at the sepl\lm. 38-48 x 21-31 ~m. rounded or subacuminate 
at the apex. rounded or attenuate ;1\ the hasc, ~pore wall ahoul2-4 ~m th ick a1 tl1c sides. 
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about 6-9 ~m thick at the apex, brown, smooth, genn pore of the upper cell apical germ 
pore of the lower ce ll j ust below the septum. wi thou t p:tpilluc. JXXI iccl persistent. up to 
100 J.lm long. thick-waUed. mostly not coll apsing. yellowish to hya line. sometimes ob­
liquely inserted. Mesospo res occasionall y existing. 

00 

FiJ!. 17: Puccinia cf. s10nemnniae on Thesium cf. sJricwm. P.::ridium cciJs nnd acciospores (RSA 
2 16). un:dinio- and t cl iospor~s (RS1\ 3). Sc.:at~ b:ar = ]() ~111 -

Specimens examined: 
-On Thesium cf. stncmm Bcrgius. South Africa, Western Cape Pro\·incc , Cape Pcninsul11 Nntionnl Park. BIQ­
Ti\ ·obs<r,•aLOryatOiifanlSbos. S 34° 15' 45.3'', E 18~ 23' 36.6' '. 17.XI.:!OO I. h:g. :\>1. ~knnickcn No. RSA 3. 
lliii(PRI.':."-1.M). 
-On n,tsi"m d . strictum. South Africa, \Vc.st('rn C3pc l'>ro\'incc, Cape P.:nin.sula National f'rui: . BIOTA·obsc.r­
vatory at Olif::mt.sbos. S 34" Is· 4 1.1''. E 1 8~ 23' 36.&' ' . 23.1X.2002. 1~1;. M. M~nnil'k~n No. RSA 2 16. I (PREM. 
M). 
- On Th~i11m l'indifo/ium Levyns. South A(rica, Western Cape Province. Cape: Pcninsu l :~. Nationnl Park. BIO­
Ti\·o~r,•atory at Olif:mtsbos. S 34" IY 55 .1'' , E 18" 23' 52.5". 23.lX.2002.1eg. ~i. Mcnnich·n No. RSA 217. 
ll lii (PRE.I\1, M). 

Our collections do not agree very well with the description of Puccinia stonemaniae 
gi\'en in the diagnosis (Sydow & Sydow 1912) and in Doidge (1927). Therefore we use 
I he epithet w ilh the pre fix d . Unfortumncly 1hc type (.:ollc<.: tion of Puccinia sronema11 iae 
in Ocr lin got mouldy. Therefore. it could not be examined. 71resium 1·iridijolium seems 
to be a ncw host plan t. 
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Abstract-A.~t~riu.a dtlplmiphyllit:oltJ p3.1~asilic o n IXlfJIUJifJII)'Illlln macmpod111n, 
Asreriua dinglmensis parasitic on C/eisrocal;~-c opucllhlllt s, Asterina ewym• l'arasitic on 
F.ur)'ll acmninora, and 1\srerinn myrsinacetmun parasitic on Myrsinareae nr~ described 
and illustrated as new species. 

Key words-Asrerinm:cae. /)aphniphyllacetw, tllyrwceac, Theaceae 

Introduction 
Guangdong Province of China is Mainland China's most sou them region. It is close to 
Ha inan Islands, and together they constitute the main tropical :md sub tropical ret;ion 
of the country. lt is an area of abundant and diverse vegetation. characterized by 
wann. humid weather and frequent rahtfall. Lt has one of the highest leve ls or fungal 
diversity o r any area in China (Song ct al. 2002. 2003). Recently. the first autltor had 
the opportun ity to restudy the specimens of the as tcrimt<.·cous fungi deposited in the 
Herbarium of Guangdong lnstitu te of Microbio logy (HMIGD). Guangzhou (China). 
The swdy shows tlmt four taxa of the genus Asterina occurring in Guangdong arc. They 
urc ;tppurcntly undescribed aud arc described mtd illuslr:t tOO as new species as fo llows 
here. 

Aster ina daplmiphJ•Ilictlla D. Song, sp. 110\~ l'ig.l 

Simi/is Ast~rilltl dttplmipl1ylli ud diff~n appressoriis f!t ascospon's brt>\·ioribus, app~soriis 

/ {)% OfJf!OSt ii.~ . 

Etymology: d(lpfmiphy//ico/(1. in re ference tO the ltost.Daplmipf1yllum macropodrun. 

Colonies amphigcnous. mostly cpiphyllous. black. thin. arachnoid to nearly velvety. 
scallered , up lo 5 mm in di:unch:!r, sometime L'Onfluent. Hyphae brown, sinuous lo 
nearly strnighL or mostly llcxuous. irregularly branching acmcly or widely. loosely or 
densely reticulate. cells mos tly 18-30 X 4-5 pm. Apprcssoria unicellular. altematc to 
10% opposite, spreading. straight or bC!nl. ovate. obtuse or narrow at apex. entire to 
angular. sometime lobate. 7-10 x 5-7 Jtm. Ascomala scallcrcd to ncmly aggregate. bhtck. 
o rbicular to hemispherical. up to 230 pm in diameter. stell ately dehi scent at the cente r. 
irregularly crenate to short tasseled at periphery. surface cells 2-3 Jtm wide. Ascospores 
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cylindrical or l'usoid. narrow or obtuse at ends, brown. !-septate. constricted at septum. 
smooth. 25-33 X 8.5- 10 pm. 

Hololyp<': On lelli'('S of /Japlmiphyllmn macropodwn Miq. (/)(tplmiphy/lw.;eue). Ntmktmg 
Shan. Gutmgdong Provinice. Cltitw. S~ptembu 17.1992. Y. S. Ouyang and n. Song. 1/MIGD 

32067. 

The new specie!> is close ly related to Asterina daplmiphylli W. Yamam. The main 
distinguishing characters of A. daplmiphylli arc that the apprcssori a arc lo nger (9- 18 
Jlm) . alternate and not opposite . and the a:~cosporcs arc broader ( 12- l 6ftm) (Yamamoto 
1956). 

A.fteriua diuglruensis, sp. mm Fig. 2 

Simi/is J\sll!rim1 un·imili.\' St!d dt]fert (ljJ{JTt!ssoriis et a.w·mporis lm!\•iorilms: ct a A. dm·ijfori 
differtllscosporis grcmdioribus (20.28 x /0.5-12.5 Jlln). 

Hlyrnolugy: din,-;;lmensi.~. in refcrt:ucc lu lhc type tuc.:ality. Dinghu Shan Hit)Sphcrc Kc~cl"\'c. 

Colonies amphigcnous. Lhin. black. arachnoid or nearly velve ty. up to 5 mm in diameter. 
sometimes confluem. Hyphae brown. sinuous or nearly straight. opposite or irregular 
branching acu tely or obtusely. loosely to closely ret iculate, cells mostly 20-45 X 3.8-5 
pm. Appressoria unicellular. in altcmate or unilateral arrangement, spread ing. straight 
or slightly bent. cylindrical. narrow at apex . entire or sometimes angu lar. 10- 16 x 4-
5.5 Jllll. Ascomata scattered to nearly aggregate. black. orbicu lar or hemispherical. 
up to 260 pm in d imnctc r. no apical pore or stc ll utcly dchisccnt at center. irregularl y 
crenate to shortly tasse led at periphery. surface cells 2-3.5Jim wide. Ascospores nearl y 
e llipsoid to oblong. brown. 1-scptate, obtuse, constricted at septum. smooth. 20-28 X 

10.5- 12.5 /un . 

Elololypc: Ou lem·es afCJeistoc(dy:roperclllaws (Roxb.) Merr. et Perry (Myrwceae). Dinglw 
Slum Him.]Jiwre Resen·e. Ciu<ul,t;don,I.J Prm•im:e. Chilw. l.kcember 1-1. 1978. G.l'~ Jiang. 
1/M/GD 3000/J. 

The appressoria of this species arc unice llular. alternate and not OPIX>Site. nearly 
cylindrical. This species is s imilar to Asrerina w;l·imilis Syd .. l\steri1w davijlori A. K. 
Kar et .Maity. Asrerina eugeniae H. S. Yates. A.srerina natalitia Doidge. and Aster ina 
rickii Thei ss. (The issen 19 13: Yates 19 17: Sydow 1922: Doidge 1942: Kar & Maity 
1970). Ac<:ording to their t.h:s<:riptions. lhe main d istinguishing chara<:lcrs for A. 
m·similis arc that the ascosporcs and the apprcssoria arc broader (24-26 x 13-15 Jim 
for the ascosporcs . 10-17 X 7-9 pm fo r Lhc apprcssoria), and for A. claviflori that the 
ascospore..~ are sm:lllcr (9.9- 13.2 X 6.6-9 .9 111n). TI1c main distinguishing characters for 
A. rickii arc that Lhc :1scosporcs arc narrower (18-22 x 8-9 pm) . and for A. eugeniae that 
the ascospores are smaller (20 x 5 Jim ) and the apprcssoria arc irregular. In addition. 
the new species d iffers from A.natalitia. which has large r ascos)X)rcs (30-3~1 x 12.5- 15 
Jtm) . Therefore. they c;.m de:.trly be distingu ished from the new species . 

The new spec ies is found mixed with Meliola leptospermi Hansf. (Hu eta\. 1996). 
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Fi~.l A:m!TiiUI tllJfJirmjJhyllicolll (a. hyph:r.:. with :rpjTCS~a; h. aj;corn:r: c. :rscO!ixres) 

Fi~ - 2 A~rerinu dinglwensi.\' (:r. hyphae wiLh ap(r&"'fia; h. :t<>eom.:1; l'. :&:OSJX)f\!s)(&rrs = 25 Ji m). 
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Asterina euryae B. Song. sp. nov. 

Simil,.s J\sterina tlzem~ sed d1]fert ascosporis el appressoriis minorib11S. 
Et)'mOlogy: euryoe. in refe rence 10 the host. Eurya acwninara. 

Fig. 3 

Colon i~s epiphyllo us. th in. black. ar.tchuoitl to nearly velvety. up to 3 mm iu d imnctcr. 
sometimes confluent. Hyphae brown. nearly straight or curved. branching acmcly 
or obtusely. loosely to c losely reticulate. cell s mostly 10-25 x 7-8 11m. Appressoria 
un icc llul;tr. in al lc mate o r unil:ttcra l arrangement , spread ing, stra ight or bent . globose. 
mostly angular or sublobatc. 12- 13 x 11-12.5 Jim . Ascomam scattered to nearl y 
aggregate . b lack. orbicu lar to he mispherical. up to 240 Jtm in diameter. stellately 
dchisccnt at the centre . crenate to shortly tasseled at pe riphery. smface cells 2.5-3.5 
Jtm wide. Ascospores oblong. brown. 1-scptll te. obtuse . consLricted at septum. surf:tce 
smooth. 30-33 x 11.5- 12.5 Jtm. 

Hololypc: Ott Jea\·es of £ury·a acw ninata DC (Tiu•ttceae). Ruyang C01mty. Guangdong 
Pro1·ince. China. Dt>ct>mber 5, 1995, B. Song, UMJGD 34169. 

The new species is closely re lated to Asterino thetle W. Yamam. The main distinguishing 
characters of A. theae are that the nscosporcs nnd the appres.o;o ri a are lnrger (35-44 x 14-
17 p m for the :tscosporcs. 11-18 x 12- 17 I' m for the apprcssoria) (Yamamoto 1957). 

Astuiua myrsi11acem·um 13. Song, sp. nov l'lg. 4 

Simi/is Jbteritw tJfllume.\· 3·ed differr llflpres~·orii.<i grtmdiorilms ( 10-19 .t 8-12 Jim) er m'("OS/Joril" 

f usoideiis l'el subellipsoideiis: eta A. embeliae differ/ ascospon·s grandioribus (17-25 x JO. 
13 Jlllf ). 

Et)'nlology: myrsinacearwn. in referenc¢ to the host, Myrsinaceae indel. 

Colonies epiphyllous. bluck, thin to nearly dense, ar.tchnoid to ucnrly velvety. tlp to 8 
mm in diameter. sometimes confluent. Hyphae brown. nearly straight to slightly sinuous. 
opposite or irregular branching acutely or obtusely. loosely or closely reticulate . cells 
mostl y 17-30 X 3.5-5 pm. Appressoria unice llular, in alternate or un ilateral arr.mgcmcut. 
Jess than I % opposite. spreading. mostly bcnt .nearly globose to oblong. 1-3-sublobate 
or sometimes angular. obtuse at apex. 10-19 x 8- 12 p m. Ascomata nearly aggregate 
to scnnercd, black , orbicular or hemispherical , up to 130 Jllll in diameter. stellately 
dehiscent at the (.:cnLrc . <.·rcn:ttc to short ly t:assclcd at periphery. surf:.K~e cells 1.8-2.8 Jtm 
wide. Ascospores fusoid to nearly ellipsoid. brown. 1-septate, obtuse or narrowed at the 
ends. constricted at septum. surface smooth. 17-25 X 10- 13 pm. 

Holoi)'JW: Ou lem'i!S of Myrsiluu·em• indet. Ytmgdum Cmmty, Gurmgdon.~ Pm1·im:e. CbiuLJ. 
September 1986. //. 1/u. IIM IGD34.J37. 

The uew spt..>cics is closely related to Asterina apJume:.· PcLr., Asterina ardisiae Hansf.. 
and Asteritta embeliae Hans f. (Sydow & Petrak 1929: Hansford 1943. 1954). The main 
distinguishing characters of A. aphtmes are that the apprcssoria arc smaller (6-8 X 7-8 
JLnl}, and the ascospores are o blong-clavate . T he main distinguishing clmmctcrs of A. 
ordisiae arc lhatlhc apprcssoria arc cylindrical (8- 14 x 6-8 11m). nttenmate at apex. and 
the ascosporcs are oblong. The new species differs from 1\. embeliae in the latter having 
larger ascospores (26-28 x I J- 15 pm). 
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Fig.3 Asrerina "''ryae (a. hyph.1c w1lh apprcssona: b. asoom.1: c. asoospcres) i:'ig.4 As1eri11a 
myrsimu:£'W'IIm ta. hyphae wilh :tppi\.'S.'II.l4ia; b. :L-;,..-cmn: c. ;w.:u~)OI~) (K<u~ = 25 p m). 
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Abstract -- Collections of Lhe 1/ell·ellaceae from XinjiMg. China w~re examined. 17 
tuxa of Lhegl!ner.• Gyrmnirm, 1-/e/\·pJia, 1-/ydnmrya. :uul U-)·m1l'i/a :m.! n .. 't:ogni;oc(l. Among 
them, II. cup11li/ormis \':tr. c.:rassn and fl. jimsarica arc new taxa. flell:efla cupuliformis 
var. cllpuliformis is new to China. Distinctions between the new taxa :1nd lhcir closely 
rdah .. -d Sf)\:cies ar~ diM:us:.cd. 
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Introduction 

Xinj iang is in the. northwest of China. It occupies more than 117 of the China 
mainland Lt;rritory (Fig. 1). The arl!a is covered with deserts. grasslands. conifer 
fores ts . brmtc.llcaf trees. and shrubs. The Tianshm1 Mountains run c;Js t-wcst in 
the area ancJ scpantlc it into two parts. North Xinjictng ancJ South Xinjiang. MI. 
Al tay is located in the very north ancJ Mt. Kun lun is at the southwest border. The 
Junggur Basin lies betw~n Mt. Altay aucJ the Tianshan Mountains. Tarim Bc1sin 
lies between the Tianshan Mount<.tins ancJ Mt. Kunlun. The huge Taklimakan 
Desert is in the center of Tarim Basin . TI1e memt annual precipitation varies 
from 50 mm to 6(K) mm. The mean annual temperan•re of flat lands is 6-8C in 
the north. 10- II C in the south; while that in the mountainous area is around 
2 .5-SC. Glaciers and snow cover the high peaks all the year round . Forests 
in Xinjiang mainly consist of Pic:ea. Um).:, Abiej', Pinus. Juniperus. Betula. 
Populus, Hippoplwe. S<1lix. Hu!oxylon. 7(Jmarix. 0:11/igonum, Nitmria, etc. 
(Lu & Yan 1989). 

A few helve llaceous cup-fungi were previously recorded from Xinjiang 
(Zhao & Mao 1986: Cao 1988: Cao et al. 1990a, b: Zhang 1990: Mao 1998). 

1 Supponcd by lhc National Natural Science Foundation of China C\o. 30230020). 
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Recent collections of the l-lelvellaceae from Xinjiang were smdied as were 
specimens of tbc group on deposit in the Mycology Herbarium. Chinese 
Academy o f Sciences (IiMAS). Tbineen taxa o f flelvella, 2 of Gyromitra, I 
of 1-/ydnolrya , and I of ~~~1mella are recognized. Xinjiang is rich in 1-/elvelltt 
taxa and has high species diversity accounting for 40% of the total known 
species in China (Zbuang 1998). He/vella costif'em. N. crispa . N. cupuliformis 
var. cupuli}Ormi.t. H. ephippiwn. and H. macropus are the common species 
there. Helvetia cupuli}Ormis var. cupulijOrmis is a new record for China. 
He/vella cupul(!Ormis var. crassa and H. jimsarica are described as new taxa. 
Gyromitra is a lso frequently encountered there . Collections of Lbe genus from 
the castem Xinjiang are mostly G. injit!a. while those from Lhe west belong 
to G. xinj iangen.sis. Hydnotrya seems not to be widely dispersed. Wwmella is 
possibly common in Xinjiang. 

Taxonomy 

Gyromitra infula (Sch"cff.) Que!.. Ench. Fun g. p. 272. I R86. 

Sp..."Cimc.ns examined: CHL\"A. Xinjiang. Tuomucrfcng, Vlll 1978, on rouc.n wood. S.X . .Sun, 
H.A. Wen & X.L. Mao 597. HMAS 39333: Tianchi . alt. 1900 m. 31 Vll 2003. ,)ll rouen wood . 
mycological t.cam WYZ 4603. 4(:()4. HMAS 86061. 86060: Jimsar. alt. 1700 m. I VIII 2003. on 
rotl<!ll wood. W. Y. YJmang & Y. Nong 4659. I·! MAS &6057: Burqin. l·lemu xiang. :L it. I IOU m. 5 
V III 1003. on the grou nd, W.Y. Zhu:Uig & Y. Nong 4692. 4693. H:v1AS 86059. 86058: Burq in. 
Hcmuxinng, ail. 1100 m, 6 VIII 2003. on lhi!.ground, W.Y. 7Jlua ng & Y. Nong 473 1, 4732. l·IMAS 
86056. 800SS: AhayshatJ. alL 1250 m. 9 VUI 2003. on thcsround. W.Y. Zhuang & Y. Nong 4820. 
IL'\tAS 86054:Ahayshan. alt. 1250 m. 9 Vll l 2003. on t.hc ground. W.Y. Zhuang & Y. Nong 4829. 
HM AS &0049. 

Gyromitra xinjiangensis J.Z. Cao, L. Fan & B. Liu. Acta Myco l. Sin . 9 : lOS. 
1990. 

Srtox.imcns examined: CHI~ A. Xinjiang. Hcjing. I Vlll 1958, on roncn wood. L.\V. Xu 132, 
I-L\1AS 27863: Tuomuc1fens. I I VII 1978. on the ground. S.X. Sun. H.A. Wen & X.L. Mao 7(1). 
IlMAS 39091: Tuomucrfcng. II VII 1978. on rotten wood. S.X. Sun. !I.A. Wen & X.L. Mao 
59&. HMAS 39334: Xinjiang. VIII 1994, un muen W(II M.! , J.Y. Wang 310. !~MAS 71869: Vi ni ng. 
Q apqal . alt. 2000 m. 13 VIII 2003. on ror. tcn wood. W. Y. Zhuang & Y. ~ong 4894 . 4905. HMAS 
86048, &6047; Xinyuan, i\a lati. alt . 2200 m, IS V111 2003,on tllcground, W.Y. 7Jumng & Y. Nong 
4964. 4968. HMAS 86046. 86053; Xinyuan. Gongnaisi. alt. 2170 m. 16 VIII 2003. on lhe ground. 
W.Y. Zhuang& Y. Xong 49& 1. ILMAS 86052. 

Notes: This sJX!cics is very similar to Gyromirra injitla in gross morphology but 
different from Lhe Iauer in the i:lscosporc surface morphology. SJX>rc guuulation . 
and fmitbodics wilh a relatively short stipcs (Cao ct a!. 1990a). 
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Fig. I Mnp of China showing locnt ion of Xinjiang (lcfl). mat> of Xinjia ng showing colkcting sites 
uf th..: hdvdlaccuu~ fungi (right). 

r-igs. 2-7 Morphology of 1/eh·eiJa spp. l'igs. '2-4 //~/~·~1/a cup11hJormis var. crassa (par.uypc): 
2. Dried fm ithodics, x0.75; 3. F..ctal cxcipul:lr stmcturc. x l65; 4. Ascospor.::s. x330. Figs. 5-7 
fle fl ·el/a j tmsnrica (holotype): 5. Dried fruilbodies. x0.4: 6. Ectal cxcipu lar structure. xl65 : 7. 
ASCOSJ>Or'CS, x330. 
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Helvella acetabulum (L.) Qu~ l. , Ench. Fung. p. 275. 1886. 

S(>~.:c irnl! ll 3 examined: CH I~ A. Xinjiang. Tunmucrrc ng. 27 VI 1977. nn the grnu ntl. !·I.A. We n &. 
X.L. Mao53. 1L\1AS 38329: Tuomuerreng. 29 VI 1971.on the ground . II.A. Wen & X.L. Mao 56. 
HM AS 3RJ29; 1ianchi. alt . 1900 m. 31 VII 2003 . on rhc ground. mycologicnllcnm WYZ 46 14 , 
H'MAS 8605 1: Jimsar. aiL 1700 m. I Vll l 2003 . on the srou nd. W. Y. Zhu:ms & Y. Nong 4649. 

1-LVIAS 80050. 

Relvella atra Hohnskj.: Fr., Bema Ruris Otia Fungis D::~ni ci s lmpensa 2:47, 
1799. 

Srx">Cimens exami ned: CH INA. Xinjian , Burqin. Hemu xiang. aiL 1100 m, 5 VIII 2003. on rhe 
ground. W.Y. Z11uang & Y. Nons 4695.4727. HMAS 86045. 86044. 

Helvella costifera Nann f .. in Lundell & Nann felch . Fungi Exsic. Succ. Praes. 
Upsal. Fasc. 4 1-42:37, no. 206 1. 1953. 

Sp.:.x:ime ns cx:tmined: CHINA. Xi njiang. Tianchi, :tit. t<XKl m. 3 1 VII 2(X)3. on t.h~ ground. 
mycological team WYZ 4600.46 16. liMAS 86043. 86042; J imsar. alt. 1700 m. I VIII 2003 . on 
the grou nd. \V.Y. Zhuang & Y. Kong 4638. 4661. HMAS 86041, 86040: Jims:'tr. all. 1700 m. 2 
V lll 2003 . on t.hc smund. W.Y. Zhu:\11& & Y. Kong 4662, 4667.4669. 4679. HMAS 83506. 83507. 
83508.83509: Hcrnuxiang. alt. I 100 m. 5 VIII 2003. on lhc ground. W. Y. Zhunng & Y. Nong 4684. 
H:YI AS 835 )(): Gunzignu, al r.. 181Kl m. II VIJI 2L KI3.on the grou nd. W.Y. 7Jtuang & Y. Nong4864. 
4865. l iMAS 835 11. 835 12. 

Helvella crispa (Scop.} Fr .. Syst. Mycol. 2: 14. 1822. 

Stx.'Cim..:n:. cxaminctl: CHINA. Xi njiang. Jims:u·. alt. 1700 m, 2 VIII 2003. nn t.h t! grnu nd. W.Y. 
Zhuang & Y. ~ong 4666. HMAS 835 13: 13urqin. llcmuxiang. alL 1100 rn. 5 VIU 2003. on lhc 
ground. W.Y. Zhunng & Y. Nong 4697.46%. HMAS R35 14. 83550; Aha)·shnn. a lt. 1250 m. 9 
VIJI 2003 . on the ground . W.Y. Zhuang & Y. Nons 482 1. 4822. HMAS 835 15. 835 16: Ouozigou . 
alt. 1800 m. II Vlll2003, on the ground. W.Y. 7J:mnng & Y. Nong 4867. Hr..1AS 83517: Vining. 
Q:tptpl. all . 2(XXl m. 13 VII I 2003. on Ute! ground. \V.Y. Zhuang & Y. Nnng 4898. H:YIAS 835 18. 

Aelvella cupuliformis Diss ing & Nann f.. Sv. Bot. Tidskr. 60: 326, 1966. var. 
cupuliformis 

S[x."C.imc.nscxamint"<<: CHL'1A. Xinjinng. 15 VII 1978, on Um ground , S.X. Su n, H.A. Wo!n &X.L 
Mao 42 1. H:-A AS 38330; 23 VII 1977. on the ground. H.A. Wen &X.L. Mao 137. HMAS 38331. 
Tianchi. alt. 1900 m. 3 1 VII 2003. on lhc ground. mycological learn WYZ 460.5. 4606. 4618. 
HM AS 83519.83510,8352 1: J ims.:tr, all. 1700 m. 1 Vlll 2003. un th!! groumJ . W.Y. :tJmang & Y. 
Nong 4646. liMAS 83522. 

Helvella cupuliformis var. crassa W. Y. Zhuang. var. nov. Figs. 2-4 

Ah f/e/1'(: /Jtt t:IIJ111111urmis v;u·. l:llfntliformisa~osJKX'i scrassis. 18-2 1 x 12.5- 15 JUII di!Tc11. 

Pil e u s di scoid. 1.5-5.5 e m in di a m., h y m e nium s urface grny ish hrown 10 

grayish. receptacle surface puhescenl. pale gray, sripe tercte. short. nearly 
smooth. heige: ectal excipulum of texturn angu lari s, 11 5- 130 ~lm thick 
excl uding pustu les. oUlennost cells thin-walled, hya line. cluh-shaped. 18-3 1 
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x 7.5-20 J..un: medullary excipulum of tex tura imricma, hyphae hyaline, 2.5-5 
~m wide: subhymcnium not clearly defined : hymenium 230- 245 J.l lll thick: asci 
subcylindrical. 8-sporcd. J- in Melzer's reagent. 18- 20 J,ttn wide: ascospores 
broadly eLli psoid. uniguuulate. 18- 2 1 x 12.5-1 5 1101: paraphyses somewhat 
enlarged at apex. 4 .5- 6 J.IITI wide at apex. 

Hnlmypc: CHINA. Xinjiang. Tiant:hi. aiL. 1900 m. 31 V II 2003. on tlt~gmu nll. my~,;u logica l team 
WYZ 46 15. ILVJAS 83523. Par.n ypc: Xinj iang. J imsar. alt. 1700 m. l VIII 2003 . on lh~ ground. 
W.Y. Zhuang& Y. Nong 464R. I·IMAS &3524. 

Notes: Th..:. new variety is very similar to He/vella cupuliformis var. cupuliformis 
in gross morphology and nnatomil· stnll~ lll rc but d illcrs significmuly in the 
large fruitbodics am.l mucb wider ascosporc.s (18-21 x 12.5- 15 ~1m vs. 18- 20 
x I 1.5- 13 ~m) (Diss ing 1966). 

Helvella elastica Bull. . Herh. France Pl. 242, Figs. A. B. D·E. 1785. 

= Nell·ef/a xinjitmgem·is J.Z. Cao, L. Fan & B. Liu, J\ ct3 Mycol. Sin. 9: 186, 1990 . 

Specimens examined: CJHNA. Xinjiang. Tuomuetfeng. 27 VII 1978. X.L. ).iao e1 a/. 447 . I·IMAS 
38353 (holotypc of H. :dnjiangensis):JinlSM. aiL I iOO m. I Vlll 2003 . on the ground. W.Y. 7Jmang 
& Y. Nnng46<11 . I·! MAS K3525: Mt. J\ lt;ty. alt. 1250 m, 9 VIII 21X)J . nn thcgrnuncl. W.Y. 7Jm;~ng 

& Y. Nong 4835. I r~AS 83526. 

Notes: Significant dist inctions were not found between the holo type of Hell-ella 
xinjiangensis and H. elastica (Dissing, 1966. Cao eta/. , 1990b). 

Helvella ephippium Lev .• Ann. Sci. Nat. Ser. 2. 16:240. 1841. 

Specimens examined: CIII~A. XinjiMg, llcj ing. 2 VIII 1958. On lhe ground in woods. L.W. Xu 
153. HMI\S 27866; Tuomuerfeng, 15 VII 1978, on lh~ grouncl in woods. X. l- Mao e1 al. 4'23. 
HMAS 38354: Tianchi. alt. 1900 m. 31 VII '2003. on soil. fungus colle<: ting team. WYZ 460 1. 
I-L\1AS 83527: Jimsar. tilt. 1700 m. I VIII 2003. on lhc grou nd, W. Y. Zhu:mg & Y. Nong 4639. 
I-L\1AS 83528: Guozigou. al t. 1800 m. II Vlll 2003. on the ground, W.Y. ZJumng& Y. 1\ong4870, 
ll).ltAS 83529: Vining. Qapqnl. tilt. 2000 m. 13 VIII 2003. on lhc ground. W.Y. Zhuang& Y. Nong 

4923. tL"LAS 83530. 

Hclvclla jimsarica W.Y. Zbuang. sp. nov. Figs. 5-7 

Ab l/e/velfa efas1ica apotheciis lignicola. grandiebus. superfic iebus r~cept:u:: ulo puswlatis. 
pubcsccns vd villosis. subttymcniis lcnnuibus diffc.rt. 

Pileus discoid to somcwhm saddle-shaped. up to 5.5 em in d imn. and 8 em high 
when fresh. hymenium surface beige to brown when fresh and dark brown wben 
dry. rcccpt.aclc surface pubcsccm LO villose , oflcn wilh minute pits observed 
when dry. ligh t grayish brown to grayish brown when fresh and grayish 
cinnamon when dry. slipc lcrctc. wi th a pubescent to villose surfm.::c . beige when 
fresh <.Uld slmw-colorcd to ,grayish tx:igc when dry: ectal cxcipulum of to.: xtura 
angular is. 75-100 !-'Ill thick excluding Lhc pustules. pustules 25-80 ~un high . 



40 

otHemJost cells thin-waUed. club-shaped . (12-)15-38 x 7.5-21 f.l lll . arranged 
in chains to give rise to the pustules: medullary cxcipulum of tcxtura intricata. 
330- 600 ~tm thick or thicker. hyphae hyaline. 3- 7.5 11 111 wide; subhymenium 
C(l 50 !till thick: hymenium 250-280 f.llll thick: asci subcylindrical. 8-spored. 
J- in Melzer 's reagcnl. 13- 16.5 ,.un wide: ascospores ellipsoid to broadly 
ellipsoid. some with warts on surface. uniguttulatc. uniscriatc. 16.5- 21 x 
10-1 3 ~un: paraphyses enlarged to6- 7 J.un wide m apex. 

Holntypt:: C .U Nt\. Xinjiang. Jims.a r. ah. 17(KI m, I VII I 2<XI3. un rutll!n wood . W.Y. /'J1Uang& Y. 
Nong4660. 1 1~ 83531 . Paratype: CI IIJ'A. Xinjiang . Jimsar. ah. 1700 m. I Vlll 2003. on plant 
tlchris. W. Y. 7Jmang & Y. Kong 4640, HMAS 83532. 

Notes: The hymcnium surf.aL'C color of Hel\·dlajim.sarica when fresh resembles 
that of He/vella elastica. but the surfaces of rcceptadl! ~md of stipe me entirely 
different from those in H. elastica. The new species is characterizOO by the 
very large fruitbodies up to 5.5 em in diameter and 8 em high. pubescent to 
villose receptacle surface Ught grayish brown to grayish brown. with minute 
pits on surface when dry. as well as its occurrence on rolten wood and plnnt 
debris. 

Uelvella Iacunosa Afz. : Fr .. Kg!. Ve t.-Akad. Nya Handl. 4. p. 303. 1783. 
= Ne/n!l/a sulcara Ah:. Kgl. W t. -Akad. ~ya Handl. ' l. p. 305. 17B3. 

Specimens examined: CH INA. Xinji:mg. Tuomuerfcng. on the ground in woods. 24 VII t9i7 . 
X.L. Mao 158. I·IMAS 38355: J imsnr. nit. 1700 m. I VIII 2003 . on Lhc ground, W.Y. Zhunng & 
Y. 1 ong 4628. 4642. H.\llAS 83533. 83537: Jimsar. all. 1700 m. 2 Vl11 2003 . on the ground. W.Y. 
Zhunng & Y. Kong 4663. 4678. 11).1AS 83534. 83535: Burqi n. lle muxinng. nit. 1100 m. 5 VUI 

2003. on the ground. W. Y. Zhuang & Y. :\'ong 4694. IlMAS 83536. 

Notes: HMAS 83537 is somewhat different from other coUcctions. The gross 
morphology of the ll.mgus is very similar to that of lypical Helvellalacunosa. lt 
is distinguished from Nordic (a). British (b). and other Chinese (c) collections 
in wider asc i [15-20 !'In vs. 13- 16 fUn (a). ca 18 !'Ill (b). and 15-1 8 fUll (c) 
widcj . largcrascosporcs [18- 2 1.5 x 11.5-1 4.5 fUll 1·s. 15- 17. 1 x 9.5-12 fllll 
(a), 17- 20 x 11- 13 f.ll11 (b), and 15- 20 x 11.5- 13 f.llll (c) j. and lack of a well ­
developed subhymenium (Dissing 1966, Dennis 1978). Since spore sizes of 
sp::cimcns from the different geographical areas do not diffcrclcarly.lhc above 
distinctions arc treated as varimions current ly unworthy of taxonomic rank. 
The morphology of HMAS 83537 is described as follows . 

Pileus saddle-shaped. 2-5 ~m wide and 4.5-9 ~m high. hymcnium surface 
gr.1yish brown, receptacle surface paler and smooth to slightly puhescent. 
stipe robust. with longi tudina l furrows, pale gray ish to nearly black when dry; 
ectal excipulum of tex tum angularis. 130- 155 IJITI thick. cells thin-wa lled, 
fanni ng a pal isade c urer layer. 20- 38 x 13- 20 !Jill: medullary excipulum 
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of textura intricata, 280-380 f<ITI thick or thicker. hyphae hyatine. 2- 5 ~m 
wide: subhymenium not clearly recogni zed; hymenium 305- 325 ,_..m thick; 
asci subcylindrical. (4- )8-sporcd. J- in Melzer's reagent. 15- 20 ~m wide: 
ascospores broadly ellipsoid. uniguttulate. uniseriate. 18- 2 1. 5 x 11.5-1 4.5 
f'tn; paraphyses enlarged at apex. 5-7 .5(- 8) f'lll wide near apex and 3- 3.5(-4) 
~un wide below. 

He! vella macropus (Pers. : Fr.) P. Karst.. Nor. SaUsk. F. Fl. Fenn. Forb. II : 
224. 1870. 

Spcdmcns examined: CIIL\iA. Xinjiang. Tinnchi. alt. 1900 m. 31 VII 2003. on lhc ground. 
mycnlogical h!am WYZ4617. HMAS &353&: Jimsar. 17lKI m, I VI II 2003. 1m duiT. W.Y. 'l.hmmg 
& Y. Kong 4626. l-L\IIAS 83539: Jimsar. 1700 m. 2 Vlll 2003. on duff. W.Y. Zhuang & Y. Nong 
4674. I·IMAS 83540: Burqin. Hcmuxi:.ng, nit. 1100 m. 5 Vlll2003. on the ground . W.Y. Zhu:mg 
& Y. Xong4698. HMAS 8354 1 :Guorigou.nlt. 1800 m. I I VIII 2003.on lhc ground. W.Y. Zhuang 
& Y. Nong485 1. 4868. 4869. IlMAS 83542.83543. 83544. 

Hclvella phlebophora Pat. & Doass .. in Pat. . Tab. Anal . Fung. 5: 208. 1886. 

S~--cimen examined: CHIXA. Xinjiang. Burqin. Hcmuxiang. alt. 1100 m. 6 VIII 2003. on the 

ground. W. Y. Zltuang & Y. Nons 4774 . HMAS 83545. 

Helvella spadicea Schael'f.. Fung. Icon. 3. Tah. 283. 1772; l.c.4: 112. 1774. 
= 1/ell·etla leucopus Pc:rs .. Mycol. Eur. 1: 213. 1822. 

Sp..--cimc ns exa mined: llachu. VI 1985. on lhe ground. C. Gao 1661. IlMAS 50932: Dachu. V 
19~. Anon. 1904. I~MAS 536.'i0: V 19R7. on r..he ground I hroad l..:ar ror<!S!. '/_ Y. Zhao, HMAS 
57640: Kas.hi. on the ground in broadkar forest. Q. Ji. HMAS 72884. 

Notes: l11e fungus was previously recorded in the Chinese Htcraturc as Heh·e/Ja 
leucopu., (Mao 1998). 

Hydnotrya cerebriformis Hnrkn .. Proc. Cntif. Aced. Sci. 3. I: 266. 1899. 
Stx-cimcn o!)'L:ami ncd: C HINA. Xinjiang, Xinyu:.n. Na b ti, alt. 2200 rn. 15 VIII 2tXJ3. on the ground. 
W. Y. Zhuang & Y. Xong 4954. IlMAS 83546. 

Notes: According to Zhang (1990) , the fungus was also collected in Qimi 
County in the cast of Xinjiang. 

Wynnellu auricula (Schacff.) Bouu .. Hist. Class. Discom. Eu. p. 5 I. 1907. 
:;: t11't!la m11icultl SchaeiT., Fung. B:w:~r. Ind . p. lll3, 1774. 

= n~·nuella atrofusca (Deck) Svrcek. Ceska Mykol. 17: 45. 1963 . 

• OtideaatrojfiSCU Heck. nora I~CN<! i ll s. A. p. 13 1. 1885. 

:;: U~·unel/a sift·icofa (Beck in Sacc.} Nannf.. An n. Bot. Fcnn. 3: 309. 1966. 
• Otidro siMcofa Beck in Sacc .. Syll. Fung. 8:97. 1889. 

SJX'I.:imcm. examined: CH INA. Xinj i:tng, Jimsar. alt . 1700 m. I VIII 2003. on rnucn wood. A. 
Abb.1.s. \V.Y. Zhu:mg & Y. Nong 4668.11MAS 86062: Yining. Qapq:\1, all 2000. 13 VIII 2003. on 
the grou nd. W.Y. Zhu:mg & Y. Nong 4924, HMAS 83547; ( iuot.igou, alt . !HOO m, I I VIII 2003, 
on t.he ground. W. Y. Zhuang & Y. Nong 4866. H.YtAS 83548. 
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Notes: The fungus has been found i.n Nonb America. Europe. and China (Seaver 
1928. Dissing 1966. Eckblad 1968. Hansen & Knudsen 2000). ltobviously has 
north temperate disrribmion. It was previously collected from Mt. Guanccn in 
Shanxi Province. Unnuqi in Xinjiang. and Mt. Yulong in Yunnan (Cao 1988). 
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Abs1rac1-111e squamulose lichen Trapeliopsis g/o, colepidea displays a widely disjunct 
distribution in Europe. Eas! Africa. tropical America. and :\"cw Gui nea. G'sing ITS 
s-!(juences from 38 European amJ 3 1 l.atin Ame rican indi\·irJual:;, we compared Lhe genetic 
variability wilhin and among populations of this species. Speci fically. we addressed the 
quesaions whe1her recuiTent geneticexchang<!occurs hetween I,.1Lin 1\merica and Europe. 
whcthel' there are signs of hist01ical long-range dispersal. whether genetic \'ariability 
is higher in 1ropical than in tcmpcratl.' populations. and whether the S~:pamtion of T. 
glmu;Q/efJidea :uuJ 7: fNm;renalil is ~upjx>rted by genetic char:tctcrs. lntercnutin.:nlal gene 
flow seems to be absent and there are also no signs ofhistorical long-range.dispcrsal. 1\vo 
devi:uing huplOlYJ~S from Euro~ might hclong 10 an unrecogni7.ed species or indkm~ 
the pt·esence of paralogous ITS scquc:nces. But our d:uaset does not support separation 
ofT. gltmco/epidM :tnd 7: perc~naw ba~d on morphological chttractcrs. More thorough 
s:1mpli ng efforts :md more s.:querK'CS are nece!)~ry tu make more detailed inft:ll!Uct:s un 
1hc phylogeography of T. gla llcolepidea. 

Key words-genetic. diversity. lichenized fungi. nuclear DNA. Ecuador. Czech 

Republic 

Introduction 

Phylogeography prov ides powerful tools for the Stl tdy o f h istorical biogeography. 
dispersal biology. and speciation in various organismal groups (e .g. Avisc 2000, 
Templeton 1998. 200 1). Since direct observations arc impossible infcrcoces about 
a species· hisrory can onl y be made based on genetic dara. Population genetics of 
lichens is still largely unexplored and tltus most questions concemiug l11c d ispersal. 
biogeography or speciation of lichens arc still unanswered (Pri ntzcn & Ekman 2002). 
Espec ially the wide di sjunctions of many lichen species as compared to other organisms. 
such as phanerogams are sti ll unexpla ined. Fragmentation or fo m1crly coherent 
distribu tiouul nmgcs <md long-nmgc dispersal were boUt invokl..-d as explanations. Some 
o f lhe firs t published studies on infraspecific genetic variab ility of lichens conccturatcd 
on biogeographical questions. hut came to deviating conclusio ns. Pri ntze n e t al. (2003) 
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inferred that the North American-European disjunction of Cm·enwlaria Jwftenii was 
due to the postglacial fragmentation of a circumarctic distributional area. while HOgberg 
ct al. (2002) concluded that European populations o f / .etlwria l'nlpina were the result 
o f long r:.mgc dispcrs:d from Norlh Amcric<l. ln lhis study we try to provide datu on the 
genetic variabi lity of another lichen species. this time with a peculiar tropical-European 
disjunction. 

Trapelinpsis glnurolepidea (Nyl.) G .Schncidcr (Ascomycotina , Agyriales) is 
a widespread squamulosc lichen. Outside Europe. it is reported from higher elevations 
(mostly above 3000 m) in the tropics: East Africa (Swinscow & Krog 1988). Central 
& Southcm America (Sipman 1999) and Papua New Guinea (Aptmot & Sipman 
199 1) . A few additional unpublished collections ex..ist from monl:.mc areas in Asi:.• and 
a midd le-montane reg ion in South America (Pal ice. unpubl.). No Norlh American 
records arc known so far. lu Colombia (Ciccf in sched .. cf. Sipman et al. 2000) and 
Ecuador (Palice, pers. obs.) T. gltwcolepidea appears to be o ne of the most prominent 
c ryptog:1mic <.·omponcn ts o f lhc wet high-p<iramo - a mountain ecosystem characteristic 
for the Northem Audes. l t grows mainly on naked peat . soi l. dry grass tussocks. decaying 
rosettes of Asreraceae. Apitlcel/e and other k inds of plant debris. More rarely. it may be 
found on rocks or bark covered by mosses or decaying wood. In Europe. the species is 
best developed in the British lsles. where it preferably occupies open moorland areas 
at higher elevations. In continental Europe. 7: s taucolepidetl prefers boreal coniferous 
forcsL'>. but also occurs in humid mixf..-d/dcc iduous forests. Within one local ity the 
species may grow on d iffCrcnt substrates: soil. wood. shaded rock aud plant debris . The 
most favoured substrate is relatively freshly exposed. naked peat. e.g. among roots of 
upended trees. It may also grow epiphytic at the bases of trees (H:1 fellncr 200~). 

T. .r:ltw colepidea is a morphologically variable species. Andean and F.umpean 
popu lations diJTcr in t.hnllus size ;md in the production of apothecia. In gencntl. Lhc 
tropical spec imens arc larger (forms with small squamulcs arc very rare) and more 
frequently ferti le. Well developed tropical indi viduals can form large palmate 
squamules c .... cccding I em iu diameter. The best dcvclopl."Ci specimens frum W­
Eu ropcan moorlands arc morphologically rather similar to average individuals from 
the tropics forming characteristic grey squamules c. 1-4 mm broad with bluish-grey 
lahri form marginal sora lia. Wood-inhabiting Europe<1 n spec imens, o n the o ther hand , 
may have squam ulcs of the breadth only 0 .3- 1.0 mm. As Lhcy m;1y produce soralia 
at a very early stage it can be d il'ficult to distinguish squamulcs at all ln Central 
F.uropc. a continuum of intenncd ia te fonns between the extremes occurs. Thall i of 
sma l.l t!r shade forms often lack the bluish tinge and the soral ia are tx•lc green to creamy 
wh ite. Richly fCrt ilc specimens arc only sparsely sorcdiate or the sorcdia are missing 
completely. The tropical material and the upland specimens from the Dritish Isles have 
comJJarati vely large apothecia , often above I mm in d iameter whi le lhesJX.-'f.: imens from 
fo rests produce lhc apothccia more rarely and lhey arc usually smaller. rarely exceeding 
I mm in diameter. The above mentioned morphological differences apparen tly reflect 
environmental conditions. such as light, humidity, character of substrate (texture. decay 
rate. disturbance of su rfUL'C) cmd perhaps a lso intra- and intcrspcciflc competit ion with 
other or:ganisms. 

Sm;lll spc<.:imens !'rom decaying wood in West/Ccntrnl European woodlands arc USllaiJy 
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ca lled Trapeliopsis percrenma. Based on sta tements on Scandinav ian material (d. 
Muhr 1986). observations from 13ohemia and lhe respective herbarium material, Palice 
(1999) concluclcd that T. percrenma is conspccific with T. gltw colepidea. In the South 
Amcricm1 p:.lmmo. sorcdiatc specimens and richly fertil e individuals without somlia 
occur. Their stams is often di fficult to assess. In addit ion to sparsely sored ime forms 
of 7: s laucolepidea , non-sorediate specimens with potential affin ities to the African 
T hounumii o r the Austr;liasiao 'J : c:olem oi (ind ica ted by ITS dnta not included in Lhc 
currcm study) might be present 

This smdy attempts a preliminary answer on three main qucsl'ions. ( I) Is there ev idence 
for rccuiT\!nl or historical genetic exchange between I .at in American and European 
populations of 1: glauc:olepidea? (2) Are t.hen! differences in the geuetic divers ity of 
tropica l vs. tempe rate populmions. (3) Is there evidence that morphologically different 
specimens (previously referred to 7: glcmcolepidea and T. percreuma) really belong to 
two different sp~..->c i es. Particul arly with regard 10 thi s last question. but nlso in order to 
capture as much of the gcnclic di versi ty ofT. glmtc:olepidea as JX>ss iblc, our sampling 
tries to cover lhe complete morphological variability of Eu ropean and Latin American 
T .. !Jltmco/epidea. 

Materials and Methods 

Sampling 

\V~:: sampled 38 Europe;u1 uud 3 1 L>llio Americ:m ind ividuals of T. glaucolepidea 
(Append. 1) trying to cover the morphological variation of this species. For the 
comparison of genetic variability in tropical and temperate populations. we sampled 
several specimeus from ni:!arhy populations in approximately equal areas of Ecuador 
(as a hypolhetical di versi ty center) and the Czech Republic. Ln Ecuador. we chose four 
c losely situated populations m Volccin Chiles . prov. Carchi (El. n=1 7). a population in 
the NP l.l angnnatcs, pro v. Napofrungurahua (F.2. n=7). and one in the NP Podocarpus. 
Loj:.t prov. (E3. n=4) for more imcnsivc sounpling. ln LheCzcch Republic two populations 
in the NP Sumava. $-Bohemia (Cl. n= 12) and the NP Cesk~ ~v)'carsko. N-Bohemia 
(C3. n=7) were selected (Tab. 3. c f. Append. 1). The size of the populations varies 
somewhat witJ1io our d;•tusct but was chosen so that the most distant collcctious from 
one population arc not situated more lhan 50 km from each other. Only specimens 
that were clearly assignable to 1: gltwcolepidea were sampled. ITS sequences of non­
sorediatc spec imens were only included when they belonged to one of the ""smcdiate'' 
huplotypcs. 

IJNA -sequeucing 

DNA was cxtr.1ctcd from the vegetat ive lichen thall i using the udeoSpin11> Plant Kit 
(Machcrcy Nage l) according to the manufacmrcr ·s protocol. In order to minimize 
contamination by Other fungi - when feasible - younger thal li were used. and cortex 
nnd sornl ia were cut-off. PCR nmplification of Lhc intemal transcribed spacer of the 
nuc lear ri bosomal DNA rcpcou (lTS) w:.ts performed in 50 11L volumes con1<1ining 3-
4 JIL DNA. 5 JiL 10 x reaction buffer. 2.5 mM MgC~. I mM dNTPs. I U "[(1q (MBI 
Fcnncntas). and o.s ,,M each of the primers ITS I F-5 ' (Gardes & Onms 1993) and ITS 
4-3' (Whiteet ;1l. 1990). Cyding conditious were as fol lows: initia l dt.= natumtion at94°C 
(4"). 6 cycles of a touch-dowu PCR with 94•c ( I "). 62"C (-l •c per cycle) ( I "). n•c 
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(I '45""). 34 cycles with 94'C (30"). 56'C (30"), 72 ' C (1'45"). nnd n final cX!cnsion 
of 72°C (10 '). PCR products \vere purified \vilh the QIAquick"" PCR ptlrifica tion kit 
(QIAGEN). Purified PCR-products were sequenced by GATC Riotech AG (Konstan7_., 
Gcnn:my). Uoth slnmds were scqucm:cd for new haplotypcs. ln oil other cases (except 
when sequence chromatograms were of poor quality) only one strand was sequenced. 
One sequence of every observed haplotype was de posited in Gcnl1ank (access. numbers 
AY600064-AY600082). 

Data A11alysis 
An alignment of 6Q ITS sequences was calculated with the pmgJ.un Clusta lW as 
implemen ted in the so ftware Uio&1i t (Hall 1999) ;:md manually udjustcd. ln order to 
display the phylogenetic relationships within lhc dataset. a haplotype ne twork was 
calculated unde r Lhe 95% parsimony probability criterion (Templeton et al. 1992) 
using the so ft ware TCS version 1.06 (Clement et al. 2000) with gaps lrc;llcd as a 
s~ character s tate. Root probabilities (outgroup weights) were calcu lated for each 
haplotype according to the heuristic algorithm inlroduced by Castelloe & Templeton 
(1 994) and according to the modi fi e<l nlgoritlun by Cassens et al. (2003). Parameters or 
genetic diversity were calculated using DNASP version 3.99 (Rozas & Rozas 1999). 
Parameters were calculated for the two European and three Ecuadorian populations 
fmm which four or more individuals were sampled (Tab. 2). In addition. genetic 
diversiLy with in Europe and Latin America respectively was c.stimatt.-d au the basis 
of all sampled specimens. As estimators of genetic diversity. we calculated haplotype 
diversity h (Nei 1987) and nucleotide diversity Pi (:t). All calculations were performed 
on two different da tasets: one cont o1ining all sampled haplo tyjx:S and one ~.:xcluding the 
dcv ialing European haplotypcs HI and H2 (sec below). ON ASP ignores positions with 
gaps. and consequently pools haplotypes that only differ by iudcls. In order to calcul ate 
con·cct haplotype diversity ind ices. we recodcd positions 12. 13. 18 and 140 of our 
alignment. Haplotype diversity indices of popul;ltions were compared using a two­
tailed t-tcst as described in Zar (1999: equations 8.62 and 8.65) aud significance values 
obtained by an intcmct application (URI.: http://homc.clarn.netlsisa/s ignif.hlm). The 
c~1 lculu t iou or nucleotide diversity was performOO on the origin ~1 l ;1 lignments without 
rccoding. Because of multiple hits at positions 69. 90. 113 and 353 of the alignment 
we used the Jukes and Cantor correction (Jukes & Cantor 1969) to calculate Pi (:t). We 
used an an;llysis of molecular variance (AMOVA, Excoffier et al. 1992) to partit ion 
the total genetic variance of our sample into components due to diffcrcJK"CS within 
populations. among populations within continents (Europe and Latin America). and 
among continent.'\ using Arlcqu in version 2.00 I (Schneide r et al. 200 1 ). For this analysis 
we used the .same five populations as for the calcu lation of genetic diversity. Aga in. 
ca lculat ions were performed oo the two datascts outlined above. 

Results 
The complete aligned dataset is 530 bp long and cont:t ins 48 polymorph ic sitl.!s. 
Nineteen haplotypcs can be distinguished (Tab. 1). The cladogram in Fig. I consists of 
two clades that arc not connected to each other under the 95% parsimony probability 
c riterion. The two haplotypes HI and H2 are separated from the rest or the network by 
ut least 2 1 mutational steps. This d istance is almost as large as the minimum distance 



Table 1: r fS hapiOlypcs of Trapeliopsi:. glallcolepidea and th t: ir fr.:-quent:ies in different geogrophit:al :m:as. Only polymorphic sites :tre listed. with their 
respective base numbers in th~ alignn'k!nl. Sites with multiple hits ar<!. in bo ld race. Sites thm were rccodcd for the calculation nr haplotype di \•crsity arc 
denoted bv asteri sks. 
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between our two unconnected clades. More spccilically. lhc genetical ditlCrcuccs do not 
coincide with Lhc supposed morpholog ical di.ticrcoccs between 1: gltwcolepidea and 
T. percrenaw. Alternatively. these distant haplotypcs could also represent paralogous 
ITS sequences. In lhc context of the present siUdy we were unable to check for parnlogs 
and hence conducted all of our ana lyses on twodntascts. one including and one cxc.luding 
HI and H2. Excluding HI and H2 reduces lhc number of polymorphic sites to 30. 

l'iJ;: . 1: Haploty~ n~:twod~ uf (f) IT S s<:qu<:n~-n~ from 'l 'rapdiopJiS gkwt.'Y.Ii~pitle(l. Ovals n:pK"So:ot haplotnx·s: 
1oatnpkd by us. Tbe Sil.e uf each oval ill pruportivnal to the number of samplnl ir.d ividuals of that haploCypc. 
A line ~pre-sents om;: mutational step. UJ:lek dots rc-pres«l t haplotypcs noc present in th~ sampk. Haploty~s 
lll -117 (grey) occur exclusively in Europc. IIS-1 11 9 (white) only in Latin America T he subnetwork consisting 
of haplotypc.s I l l and 112 is not con n«"tcd to the main network undcrthc 95% piiiSimony probability criterion. 
The minimum distanee bct\\x:en both subnetworks is 2 1 steps. The. black amw.• indicates the probablc connoction 
hctw~n H I nnd the huge <~uhnctwork . Rold mnrginnl lines indicfltc nltemtlf ive ron(ing position~ nf the lnrge 
subnet wnrk: 'i!C}' acoording to the ulgnri thm b)' Cu.c;~e lloo & Tempk ton (1 994). b!ud: according tn thr. modified 
algorithm by Cassens ct al. (2003). 

rig. I shows Lhat Latin America and Europe do not share any haplotypcs. However. 
the haplotypes from each continent do nm fonn mutually monophyletic lineages. 
The European haplotype H7 clmaers among Lhe Lalin American haplolypcs close to 
the oldest - i.e. most interior - haplotypcs of the network. The <mccstml huplotypc 
inferred by Lhe algorilhm of Castelloe & Templeton (1994) is the Ecuadorian H 17 near 
the periphery of the cladogram. However. it ha.<> recently been emphasi1.cd that this 
algori thm is prublcmat i ~.: wht!ll inlcmlt!diate haplutypes are m.issing from the dal;lSCI or 
when the frequency of haplotypcs is unequal over Lhe geographical range of a species 
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(Cassens ct a!. 2003. Printzcn ct al. 2003). In our case the high m•tgroup weight of H 17 
is entirely due to the frequency of its immediate neighbour. H 16. in the Ecuadorian 
population E l (see below). With the modified algorithm by Cassens ct al. (2003), by 
f<tr the highes t out group weigh t is ussigncd to H I I in lhc center of lhc network. which 
also occurs in Ecuador. 

The genetic diversity indices fo r European and Latin American popu lations arc 
summarized in Tab. 2. Two trends arc obvious from the table. f irstly. the number 
of haplotypcs is considerably higher in Latin America ( 12) than in F.umpe (5 or 7. 
including HI nnd H2). HapiOLypc numbers d iffer uls,o between s ingle popuh•tions from 
different conlincnts. Secondly. the inclusion or the deviating haplotypcs H l and 1-1 2 
grossly inH ales Lhc nucleotide diversi ty but has relati vely lillie effect on haplotype 
d iversity. Although Latin America has a much higher number o f haplotypcs, Lhe 
haplotype d ivers ity is not s ignificantly higher than fo r Europe (Tab. 3). It becomes 
s ignificant only when HI and H2 arc removed from the European sample. A direct 
comparison of si ngle L.1tin American and European popul ations indicates th at o nly 
o ne European population (C3) displays ;1 sig nificantly lower divers ity th;m the L~1Lin 
American popu lations (Tab. 3). 

Table 2 : Number of observed hapiOlypes and diversity indices for two Europe-an and three 
Ecu:ulorian poputaLions of '/ : glaucolepidea, all L..atin Amerit::tn popul:u ion!> and Europ!a n 

popul:uions including ami excluding 1hc d~\• i :uing haplot )1>CS HI and 1-1 2. 

Population N 1'\o. or haelot\' PlS Haplot vpc di,·ersil r •!JC) 
Czech Rep. I (excl. 111-2) 12 4 0.636 0.0231 
Czech Rep. I (excl. 111-2) 5 3 0.700 0.00 15 

Czech Rep. 3 0.286 0.00 11 

Ecuador I 17 0 .779 0.00 15 

Ecuador 2 0.857 0.0022 

Ecu:•dor 3 4 l.O<XI O.CXl3S 

Europ! (incl. Hl -2) 38 0.781 0.0205 

Europe (excl. l ll -2) 27 0.6R9 0.0096 

Latin America 3 1 12 0.862 0.0036 

The fact that no haplot)•pcs arc shared betwee n Europe and L.1tin Ame rica is rcllcc tcd 
by the high percentage of genetic variation between the continents. According to the 
results of the AM OVA (T:.b. 4) :1llt hrcc hicran:::hic :1l l<tyers (among conlincnls. among 
populations within <.~ontincnt s and among individuals within populations) w nuibutc 
more or less equally to the total genetic variance o f our sample when H 1 and H2 are 
included. When these haplotypcs arc excluded more than 70% of the toL'II genetic 
vari ance is due to d iiTenmces be tween Uu! continents. 

Morphological diffe1\!nccs bctwt:cn the spec imens arc appare ntly not assoc iated 
with gcncti(· differences in the studied gene. Our resu lts corroborate the opinion that 
T. gloucolepidea and T percreuora are conspcci fic (Pal icc 1999). The ITS-sequences of 
British samples rcprescming typical T. glaucolepidea are identical to some sequences 
frum small. wood/pea t-inhabiting morpho types from Belgium. the Czech Republic . 
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Gemmny. Poland and Sweden ("typical' ' T. percrennta) . 

Tublr 3: Comparison of hapiOlypc di\·crsity indices nnd significance or r.!suhs ~cordi ng 10 tt 

t\\'CHidcd /-Lest. Significant diffcrcuccs (at the 0.05 lc,'d) arc round between L.1tin Amcdc3 and 
Europe excluding HI and H2. and Czech Rep. 3 and lhrcc Ecuadorian populations. 

Population Latin Am('rica Ecuador I Ecuador 2 Ecuador 3 

E.uropc (incl.l ll -2) 0. 14 

Europe (cx.cl. 1-1 1·2) 0 .02 .. 

Czech Rep. I (incl. lll -2) 0.34 0.25 0. 13 

Czcl.'h Kcp. I (excl. Hl-2) 0.7<1 0.56 0.3 1 

Czech Rep. 3 0.0<1• O.Q3 • 0.02 * 

Discussion 

The fact that there arc no shared haplotypcs among the two continents and the rcsullS 
of the AMOVA provide strong evidence against recurrent genetic exchange between 
l .ati n American and Europea n populations of ·1: gltwcolepiden. This is in line with the 
results o f Printten c t a l. (2003) who coucluded Lhat there is no evide nce for recm rcut 
gene flow between Western and Eastern North American and European populations 
o f Cm~er~wlaria l111l1enii. However. it is still controversial. whether rare dispersal 
events in the distant past can <! Ct.-o unt for the wide d isjunctions displayed by many 
lichens. Reeently. HOgberg et al. (2002) reported evidence for a Nonh Ame rican origin 
o f European populations o f l .etharia vulpi11a. Their inference of long range dispersal 
is based un the f<~ct tb;U there is hi~ hcr genetic variabi lity in North AmcriL<I th;m is 
observed in European popul ations of L. vulpintl. According tO HOgberg ct al. (2002) 
the low diversity in Et• mpca n populations is best explained by a historical population 
bonlcncck th at was in tum the results of n founder event afte r long range dispersal from 
North Amcri l'-<l to Europe. A similar n.!sull - relative ly low genetic d ivers ity in European 
as compared to American populations - was repon ed by Printzc n et al (2003) and is 
also found here. We hesitate. however. to infer h istorical lo ng range d ispersal on the 
basis of these d ata. Low gcuc lic vari ~t b i l i ty in certain populations cm1 be cxph•ined by 
popul ation bottlenecks (Nci c t al. 1975). However. there may be alte rnative explanations 
to a founder event through long range dispersal for such a bottleneck. Most boreal 
and temperate spccie:c; of the Nol1hern Hemisphere underwent pronounced populat ion 
bottlenecks and changes o f ge netic d iversi ty during the Pleistocene glac iations (e.g. 
Hewitt 1996. 1999. Soltis e t aJ. 1997. Tabcrlc t et al. 1998). These boulcnccks could 
have been more pronounced in Europe with iL'\ cast-west ex tending moun tai n ranges 
than in Norlh America. Their effects 0 11 lropical L:llin American populations wi ll 
certai nly have been di fferent from those on temperate European popula tions. The fact 
that European and Latin American haplotypcs of J: glaucolepidea do not even fo rm 
mouuphy le tic liueages, wou ld make it necessary to assume :LI least two indci.M!Ildeut 
events o f historical lo ug range d ispersal. or to assume a very ancient d ispersal event 
with subsequent lineage sorting between the continents. In our opin ion. the data 
cun·ently availnble o n the genetic diversity of lichens is by far too poor wh ich makes 
sw:h assumptions largely spcculutivc. 
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Tablf'. 4: Resu lts or thl!' AMOVA including the fi ve populations Czech Rep. 1-2 and Ecuador 1-3 
b:~ s.::=d on the totnl d:unset and th~ d:nnset exclud ing hapiOI}'!'<"S HI nnd 1·12 (in bold). 

Sour{'(' of vnriution d. r. Sum of squnres 
Varia nce P<>rcentag<' of 

oomJ)()nt•nt.s \'uriutiun 

Among groups 
71.421 2.326"13\':o 32.58 
73.7?3 •1.07732\'a 73. 16 

Amuny populations within 56. 172 1.9~7 1 3 Vb 27.62 

'"'""' 14.338 0.55J65Vb 9.% 

Wilhin populations 
41 11 7.179 2.85801 Ve 39.73 

-" ~11J79 0.914fiR Vc 16.45 

Tom! 
., 2.~0. 1 96 7. 19361 
38 U8.667 5.557 12 

It appears from our data that lhc number o f haplotypcs is higher in the lrOpics Lhan in 
Europe. There is also a trend to higher haplo type divers ity. however. direct comparisons 
between European ::md l.a.Lin American populatio ns are mostly insignificant. Titesc 
rcsuhs rcOcct thc f:tc t that most Latin Amcricm1 haplotypcs have only been collected 
once and should not be ovcrinterpreted. Most of our tropical samples originate [rom 
o nly a small area. If some of the rare haplotypes are more common in other tropical 
arc;.ts. a more comprehensive s;unpling and sequencing dfort wou ld probably lead to 
a higher haplotype d iversity in the tropic-s as oould be expected from the number of 
haplotypes alone. 

Nucleotide diversi ty Pi (:it), hO\VCvcr. is not nct-cssarily afT(.>cted in the sumc wuy. T he 
pairwise. average d istance between sequences depends largely o n the d istance between 
the most common haplotypcs in a sample. In our case , the genetic di stance between the 
most 1.:ommon Eumpean haplotypes (H 1,) H4 and H7 is much larger U1an U1e distance 
be twee n any o f lhc Latin American haplotypcs. We there fore conclude that nucleotide 
diversity is not a useful measure o f ge ne lie diversity. when comparing jX)pulations from 
d ifferent regions with non-overl apping haplotype composi tion. 

Because closely related lichen spec ies may be difficult to d istingu ish morphologically. 
species del imitations are often controversial in licheno logy. For example. wh ile 
some recent JlorJS und check lists trc:ll 'f: glauc:olepidea and r pen:renma us d ifferent 
(f oucard 200 I . Purv is et al. 1992. S~chting & Alslnlp 2002). others suggest lhat both 
arc iden tical (Hafe llner & T i.irk 200 1. Santesson et al. 2004, VCzda & LiSka J999). 1f 
morphologic;~ ) <.liffcrenc.:cs between species were ;tssociatcd with genct ic;1l d.iffcrcuces. 
this would suppon the presence o f two species instead of one. However. in our pre scm 
dataset. morphologically different individuals often belong to the same haplotype. and 
morphological ly s imilar ones are spread over lhc haplo type network . 

A related question lhat has repeatedly been discussed in recent times is whethe r 
genetically diffcrent i;1tcd populations of lichens fonn cryptic species (Gn1be & Kroken 
2000. Krokcn & T:lylor2001). The fact that EuroiXan and Latin Amcric:m populations 
arc apparently isolated from each other could indicate the presence of two cryptic 
species. However. we caution aga inst the over-use of the te nn ··cryptic species·· for 
every instance or genetic differentia tion. Reproductive isolation may be a prereq uis ite 
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for the IOrmaLion of spec ies but docs not. in itself. constitute speciation. More genetical 
data from a broader range of markers aud a more complete sampling over a wider 
geograph ical range wou ld be nece.-.sary to asses.<> the spec ies stallt<> of tempera te and 
tropicu l popui<uions of'!: gltlllcolepidett. At present. there is no evidence for cryptic 
speciat ion in our dataset. 
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Ap)H'ndi1< 1: l'opulalions S..'lmpled for 1his study 

Counlry HitiJiotypt'(s) 
Coordinat<'S 

Colh~c.tor (Ht•rburium) N 
(Wf:SIW) 

Scotland H7 
56"'40-45"N, B.Buryov& (hb. Pahcc 6962. 
03"'34-44' W 1}j1,1a & Z.Palice (hb. Palice Sl"4S'N, 

Lrda nd H7 
09"Tl'W 5063b) 
:"2~ 1:"'N, 

Netherland s HS A.Apu·oot 48260 (hb. Palicc) 
OS"'40'E 

50"27-JO'N, B. & I~ v.d.Boom 28370. 3 1546 
Belgium H7 

Q6'"()S'E (hb. Palicc) 
4&~55 ' N. 

Gcrmauy HI 
13"25'f. 

J.Halda ct al. (hb. Palice 2672) 

52' 15'N. B. & P. v.d.Boom 28298 & 
Germany H7 

14"'21'E I·I.Sipman (hb. \'.d. Boom) 

Germany H7 
!i0' 06'N, 

A.Aptroot 593 13 (hb. Pal ice) 06"40'E 

Sweden H7 
S5°5~ 'N. Z.Palia (hb. Palicc 8201) J3o:l3 'E 

Lithuania HI 
54~32'N. 

P.Czamota (G PN/Jl l7) 23"'49'E 

Pol:and H2 
53"40'N. 

P.Czamota (GPN/296 1) JS"JYE 

Poland HI 
53e3:rN. 

P.Czamota (GPN/3205) 17"43'E 

Poland H7 
50' 49'N, P.Cz.amotot (hb. Potlice. dupl. ex 
15"22 'E GPN/3345) 

Polotnd H7 49' 10"N. 
P.Czamota (G PN/2894) 20"05'E 

II1.114. 4~41 -SSW. Z.Palicc (hb. Palicc 148 1. 160 1. 
Czech Rep. - Cl 

HS, H6 
13°50'- 4212. 4&50. 5094. 510 1. 68 18. 12 

14"()J"30 .. E 7036.8630.863 1. 8632. 8633) 

Czech Rep. - C2 H7 
49' 0S"N, /...Pa licot, O.Peks,:, (hh. l'ahce 

13°3 1-34'F. 655 1. 8629) 

Czech Rep. - C3 114.115 
50"53-54 'N, Z.Palice (hb. Pulice 5S08. 5814. 
W23-25 ' E 583 1. 6832. 6834, IWIS. 8606) 

Czech Rep. - C4 H3.H7 
49'3S-4CrN. :.cPaJic~ & O.P~ksa (hb. !'alice 

IS'53'-16<()4'E 5066. 5067) 
2'"Palice (hb. !,alice 23 12. 2.123. 

Ecuador- El 
119. 1110. Ill!. 00'48-4!fN. 306Sa. 306Sb. 3255. 8494. 1!495. 17 
H1 6. Hl 7, Hl 9 71°55-57' W 1<496. 1!497. 1<499, 8503, 8505. 

8507. 8508. 8509. 85 15. 85 19) 

Ecu:tdor • F.2 
HII.H I5.H 16. 01007·1 7'5. 7."Pnlicc (hb. Pal icc 4336. 434R. 
H1 7. HI S 7$0 19-2 1' \V 8504, 85 11' 85 12. 85 13. 8524) 

Ecuador- E3 
H12.HI 3. H I4. (}l0{lg-]('S. Z.Palice (hb. Palice 2707. 3 149. 
HI S 79"06-10'\V 3578. 3781) 

J~uadnr - FA H1 5 
m •41's. 

Z.P:. Iice (hb . ..-alice 3203) 78"2i'W 

Ecuador- ES 1116 00" 18'S. 
Z.Palice (hb. Palice 2234) 

7~ 12 'W 

Cmta.Rica H8 
09' 3.:i 'N. 

H.S ipman 11792 (13) 83"45 '\V 
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Abstract- '1\vcnty-two mst l..'lX:l ar~ r<!pon~d from Anmoli:. in Thrkcy. Thr.!c of them 
arc described as new species. Phragmiditmr san:opoterii on Sarcopo1el'ium spmosfllfl , 
Puccinia onosmmicofa on Onosma moll~ and Uromyces dorystoec/mdis on Dorysroecii(IS 
lwsww. Pucdniu leflperi nn Phragmites uu.wmlis is l'(!pol'to:cl foe· th.: fin.t tim~ nu t..,id~ 

Ausltal in while four other taxa :tre r~portc.-d for the fi rst time in Turkey: Ocll ropsora tlriae 
on Anemone h/andtl. Frommel!/la torm~millo~ on Potemilla sp. and Purrinia r.mLflfrirttJ 
on Te11criwn orientale. Some new hosts for pre"iously known SIX>cies in Thrkey are 
reponed. 

Key words-microfungi. new l.axa. parasite 

Introduction 

As Bahcecioglu & Gj:en un (2003) have previously observed. Turkish 
mycota is rich in microfungi. Some research bas been clone. e.g. by Karel 
( 1958)and Henderson ( 1959. 196 1. 1964). but there is still much to do. 

Materials and methods 
T he material presented here was co llected in the years 1995-2002 

in t.bc following provitH.:cs: Agn . Amun ur. Antalya. Bi tlis. ErtiO<.'<ut . Erzurum. 
Glimi.ishanc. Kahramarunaras. Mahuya. Ordu and Si vas. Spores were mounted 
in lm.:tophcnol. l11e host names follow the Flora of Turkey uud Acgccm Islands 
by Davis ( 1968- 1985) and Davis ct al. ( 1988). After ident ification of the rusts 
the materia l is pri.!Scrvcd in tbe herbarium of I.uOnli Univers ity. 
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JlrommeiHia tormentillae (Fuckel) Cummins & Y. Hirats. - lUustrated 
genera of rust fung i. Rev. ed .. p. 120. 1983. 
Syn. Frommea obwsa (Fuckd)Alt hur.- Bull. Torrey Bot. Club 44:503. 1917. 
On Pomrtilla sp. (Ros.1ccac ). 

Gilmil$h:mc. Z ig:\lln Pass. 1950-2000 m, 12. Aug. 200 1. Z. Bahcccioglu 3228. li+HI. 

Uredinia hypophyllous. pale yellow with a few clavate. thin-walled 
paraphyses. Urediniospores 19-22 x 16-20 Jtm. subgloboid. ellipsoid or 
obovoid . walls 1 (-1.5) Jl llllhick. hyaline. finely echinulate with 3-4 indistinct 
pores. Telia hypophyllous. brown. Teliospores 54-84 x 27-32Jtlll. cylindric or 
clavate. 3-6-cclled. mostly 5. with one pore in each cell. wa lls brown. smooth. 
at side 4-5 pm thick. apically lhickened to 4.5-6.5 Jt m. mostly rounded. bu[ 
often with a short papilla. Pedicels persistelll. equal to the length of the spores, 
hyaHne but tinted near the spore. collapsing. 

As Frommea obtusa, this rust has been reponed on many species of 
Potentilla in Europe <llld the Amt!ricas. more r..trely in Africa and Austmlia. In 
Asia it is reporteV from Armeuin. lndia and Si~rin. Frommeidla is a new genus 
in the Turkish m st Oora. 

Ochropsora ariae (Fuckel) Ramsb. Trans. Brit. Mycol. Soc. 4:337, 1915. 
On Auemonl! blwula Sd ltltl & Kol~hy. (R;umnculacea.:). 

Malalya. Jkydag1. Bii1ikd' hill. 20tXJ m. 0 1. May. 1995. Z. Baluxcinglu 179. 0+1. 

l'ycniaepiphyllous.type 7. Aecia amphigcuous.mostly hypophyllous. 
covering the whole leaf. cupulate. pcridium white. Aeciospores in chains. 14-
20(-23) x 14-1 711111. ellipsoid or globoid. often somewhat angular. walls c 1 
Jllll r:hick. densely and f'inely vem•cose, hyaline. 

This m st species. syste mic in the rootstocks and host alternating with 
species of Sorbus. occurs on many species of Anemone from Europe. to China 
and Japan. Woronow ( 1910) and Durrieu (1968) reported A. blanda as a host 
for this mst from Caucasus nnd Greece. respectively. both as 0. sorbi (Oud.) 
Diete l. Ochropsora is a new genus to !.he msl flora of Turkey. 

Phragmidium sarcopoterii Gjremm & Bahcecioglu. sp. nu1~ (F ig. 1). 
Etymolos~·: rrom Sarcoporeri11m, a genus in Ros.1rcac .. 

Pycnia. aecia et ured inia ignota. Tc lia hypophylla, atrofusca cum 
paraphysibus clavatis vel cylindricis. pariele 1-1.5 Jllll crasso. hyalino. 
Teliosporae 47-80 x 3 1-39 Jllll . (3-}4-5(-6)- cellulari s, cyl indraceae. ad hasem 
lev iter di latalac. ad apicem rmundatae. papill is hyal ino vel apiculato vem1coso 
usque ad I 5 Jtm longo. parielc 4-4.5 Jllll crasso. ad apicem 4.5-5 .5Jtm incrassato, 
vem1cis disperso. hyalino. quaque cellula poris duobus. cellulae apical is raro 
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tribus instmclis. pediccllo pcrsisrcntc, usque ad 90 Jlll1 Iongo, vulgo deorsum 
incrassato. hya llno. 

Pycnia. aecia and urcdia not seen. Telia hypophyllous, blackish brown 
with clavate to curved paraphyses. walls hyaLine. 1-1.511111 thick. Teliospores 
47-80 x 3 1-391<111. (3-)4-5(-6)-celled, cylindric . slightly wider a t base. apically 
rounded with a low. hyaLine papilla or often with a warted. abmpt apiculus up 
10 15 pm long. wal ls 4-4.5 pm thick. brown. apically thickened to 4.5-5.5/tlll. 
wi th scancrcd. byalinc warts. each cell with 2 pores. apical cells rarely with 3 
pores. Pcdiccls up to 90 11111 long. generally swell ing at base. hyaline. 

Holotypc: Z. Bahcccioglu 2674 (lniinu). 1\~ekcy. Anamur. Between 
Anamurand Gazipa~a . Kalcdran village. 50 m. 28. May. 2000. on Sarcopoterium. 
spinosum (L.) Spach. (Rosaceae). lsotypc in NCR!. 

Fig. I. Phra.r:midimn .wm:opmerii . Tcl iosporcs and paraphyses from type. 

Tbc tdiosporcs in the prcselll specimen d iffer from those i.n Phr. 
sanguisorbne (DC.) J . SchrOL. ssp. mediterranea D. M . Hcndcrs. in having 
thi<.:her walls with scallercd warts mtd often an apiculus and wi th pedkels 
longc;r Lhm:~ the; spores. 

Plu: snnguineum (DC.) J. St.·hrOL. has beeu rc;portcd on the present 
host from Libya. Greece and Israel. The ssp. mediterranea is reported from 
Spain to Greece. 

Puccinia calcitrapac DC. Fl. Fr. 2: 22 1, 1805. 
Syn. P. echinopis DC.- Fl . Fr. 5: 57. 1815. 
On Hchinups guJetit:u.~ Frc:yn. (1\ster:tcl!'ac:). 
Sivas. imranlJ. Saruhan village. 2000 m. 16.Aug. 2002. Z. llahc.:cioglu 3352. ( II+) Ill. 
On Ecltlnops melitmensls Hedge & Hub.- Mar. 

' ivas. Gliriln. GOkpmar. 1400 m. 16. Aug. 2002. Z. Bahcccioglu 3326. (II+) Ill. 

Urcdinia not seen. but some spores have been found in the Lelia. 
Urcdin iosporcs 26-34 x 26-3 1 Jllll. ellipsoid or subgloboid. walls 1.5-3 pm 
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Lhick.slightly thickened basically. yeiJowish brown. echinulate with 3 equatorial 
pores. Tclia amphigcnous. mostly bypophyllous. black. smalL round, often in 
rings around a central soms. Teliospores 33-43(-46) x 23-27 Jltll . cylindrical. 
ell ipsoid or obovoid. walls 3 Jlln thick. apically rarely thickened up to 4.5·5 
Jt.ln. apically rounded. flattened or attenuate. vcrruculose. brown. upper pore 
apical or subapical. lower pore somewhat depressed. Pcdiccls short. hyaline. 

P. echinopis is widespread in Ccmral mu.l South Europe through Asia 
to China. but not in more tropical areas. In Africa it is reponed from Morocco. 
Algeria mu.l Sudan. From Turkey it has been reported asP. eclzinopis on many 
species of J:.'chinops ns C. heldreichii Boiss .. /.:.'. aff. viscosus DC. (Henderson 
1961) and t:. melirenensis Hedge & Hub.- Mor. and£. purgans Trautv .. /:.". 
ri1ro L. (Bahcccioglu & lsiloglu 1996. Bahcccioglu & Yi l<liz 200 1). For other 
astemccous genera serving as hosts for this mst sec e.g. Henderson ( 1964). P. 
echinopis is now rcCO!,'ll izcd asH race or a f. sp. of P. ca/citrapae s. lm. 

Puccinia caricina DC. s. lat. - Fr. Fl. 5: 60, I 815. 
On Ctm:x sp. (CypcrJccac). 

Ordu. lklw~en Ordu :md Ayi'I:L,.ll, 1500- 1600 m. 17. Aug. 2001. Z. Hahcecioglu 3325. 11+111. 

Ur~di.nia hypopl1yllous. oblong.oft~n conflu~nt . cov~red by ~pidermis 
which later cracks. brown. Urcdiniospores 27-33x 17-25 }1tn. subgloboid.ovoid 
or obovoid. walls 1.5-2.5 pm thick. yellow. echinulate. with 3 eqm1toricll pores. 
covered by low. hyaline papiUu~. Td ia mainly hypophyllous. oblong. oftc:n 
connuent, c..·uvercd by epidennis which later c..·racks . Uark brown. Tdiuspores 
47-65 x 15-22 pm. clavate. slightly constricted. apically rounded or obtuse. 
walls brown. in lower cells about I Jllll th ick. in upper cells 1.5 Jllll thkk. 
apically thickcnd up to 10 Jim. smooth. upper pore apical. lowc.;r near septum. 
Pt!(licels persistent . pa le brown. up to 25 p m long. 

P. coricinn is reponed from all continents, common on many species 
of Cnr£,x in Europe. but also in Asia and in the Americ;,.s, more rarely in 
Africa and Austra lia. The firs! report o f this mst from Turkey was given by 
Magnus ( 1903) who reported it asP. carici.'i (Schum .) Rebent. on C. hirln L. 
Later Henderson ( 1964) and Bahcccioglu & Gja:mnn (2003) reported it on C. 
hnrdeisticlws Vil l. l Henderson also on C. sylwuicn Huds. 

Puccinia chacrophylli Purton. - Midland Flora 3: 303, 182 1. 
On Chnerophyllmn macrosperm11m (Sprengct) Fisch. & Ytcy. (Apiaceae). 

Giimii~hane. Zig:ma Pass. 1600 m, 12.Aug.200 1. Z. Dahcedoglu 32 19. ll+IU. 

Uredinia hypophyll ous, rounded or oblong, yellowish brown. 
Urediniospores 2 1-27 x 20-23Jtm, subgloboid or e ll ipsoid. walls 1.5-2.5 pm 
thick, pale yellow or yellowish brown, echinulate with 3 equatorial pores 
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covered by low. hyaline papillae. Telia amphigenous. mostly hypophyllous. 
black.isb brown. Teliosporcs 23-36 x 17-25 Jllll. ellipsoid or obovoid. often 
irregular. rounded at bmh ends or apically obmsc or attenuate below. slightly 
constricted. walls 2-2.5 Jl!ll thick. reticulate, yellowish brown to brown. upper 
pore apical, lower pore subequatorial. Pedicels hyaline. short. 

P. chaerophylli is common in Europe and Asia except in Lropical 
areas. mrc in Africa. [n 1\1rkcy it has prcv iollsly been reported on Amhriscus 
nemorosus (Bicb.) Sprcngcl (Tamer & Oncr 1978). Clwerophyllum bywminum 
Boiss. (Gj:cnun 1996) and C. bulbosum L. (Babcccioglu & Yildiz 1996). C. 
mncrospernwm is a new host for this rusl. 

Puccinia constricta (Lagcrh.) nubak. - Ccntralbl. r. n actcriol.. Parasi tcnk., 
Lnfcktionsknmkb. U. Abl. 9:919, 1902. 
On Teucrlmn orientale L. (Lamiaceae). 

Ktthra.rnanmarll.$. GQksun, AhmeLcik village. 1300 m. 08. Aug. 2001. Z. Bahcecioglu 3187.111 . 

Telia on leaves and stems, dark brown. Teliospores 39-48 x 20-3 1 
Jl-ln! ell ipsoid. upper cells mainly slightly wider than the lower ones. slight ly 
constricted, rounded in both ends or apica lly slightly attenuate. walls 1-1 .5 pm 
th ick, in upper cell s gradually thickened to 7 Jttn. hrown. in lower cells s light ly 
pa ler. Pedicels up to 65 Jllll long. pale brown. collapsing. 

Guyot & Mnsscnot (1952) scparmed th~ msts on Teucrium in two 
groups. one with pa le to reddish brown tclia m~:~ in l y on leaves. lhc other with 
blm:kish brown telia mainly on stems. but also on leaves. In the Iauer group 
they recognized P. constricw, P. istrinca P. Syd. & Syd. and P. polii Guyot. 
They found P. nwjoricensis Mc1ire similnr to P. polii which is the younger 
name or ~lese lWO. butlhcy kept them under P. polii. Petrak ( 1953) and JS<!rs tad 
(1962) used P. mnjoricensis with P. polii as a synonym. 

P. nwjoricensis has longer teliospores than both P. constricta and P. 
islria,·a which hard ly can be separated that way as they overla p. However. 
P. conslricta has pedicels equal to the length of spores while P. istriaca has 
sho11 pedicels. Our specimen has teliospores whose pedicels are equal or even 
longer tl1.1n the spores. We have therefore placed it under P. constricla which 
is known in Central Europe from France to Romania and Bulgaria and also in 
Caucasia. 1l is new to the mst flora of Turkey. 

Pucl'inia hieradi Mart. var. piloseiJoida rum (Probst) J0rst. - Kgl. Norskc 
Vidensk. Selsk. Skr. 1935, 3R: 27, 1936. 

On Pilosella x. tlUriculoides (1\. F. Lang) Sdl & Wcsl. (A::.lcraccao!). 
Erz.incan. Kcmaliye. Su-akonaklar village. 1300 m. 24. Jun. 2000. Z. Gahccdolglu 2924. li+JII. 
On Pi/m;el/a •·errut.Tiilllll (I .ink) Sojak . 

Fr1.i nc:m. Kcmaliyc. SmLkonaklar vi llage. 1600 m, 24.Ju n.2000 m. z. Rahcocioglu 2936. 11+111. 
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Urcdinia hypophyllous. brown. Urcdiniosporcs 27-31 x 23-29 11111. 

subgloboid. ovoid or obovoid. walls 1.5-2.5 l'lll !hick with two pores s lightly 
superequatorial. brown. echinulate. Telia hypophyllous. brown. Teliospores 
35-46 x 22-27 11111. ellipsoid or obovoid. somewhat irregular. some spores 
slightly constricted. walls 2-2.5 11111 thick. brown. finely vem•culose. upper 
pore subapica l. the lower pore eqtk'UOrial. pedicels byaline, short. mostly 
broken near lhe spore. 

P. hieracii, living on Sp.!cics of many astcnll.-eous genera , is a 
complex S()l!.de.s of which some races or fonns have been described <IS species 
or varieties. all wi th two pores more or less superequatorial. P. hieracii var. 
piloselloit!amm is bound to the Pilosella aud morphologically characterized 
by Ured iniospors with slightly superequatorial germ pores . 

P. hieracii is reponed from Turkey by e.g. Magnus ( 1903). Henderson 
(1961. 1964) and Bahcecioglu and Yildiz (200 1) while Tamer e t at. (1987) 
publ ished tbe variety on Pilosella x auricnloides 

Puccinia lapsonac Fuckel. - Juhrb. Nass. Ver. Nat. p. 13, 1860. 
On Lnpsana comm11 11is L. (Asteraccac). 
Siv:ls. Km ldag l'ass. 2100 m. 14. Aug. 19'J6. 7~ Bahcecioglu 1134, 11+ 111 ; Ertj ncan. K~ma l iyt: . 

S~t:lkonakJar village . 1600 m. 24. Jun. 2000. Z. Oahccc.ioglu 2941. II+HI: GUnnJ~hane. Toru l. 

bel ween Zigana village and Zigana Pass. 1600 m. 08.12.200 I. Z. Oahcecioglu 3225. 11 +111. 

Urcdin ia and lelia amphigenous. hrown. small. oflc11 confluen 1. For 
Lhe specimens 11 34 :md 294 1 urediniospores 22-26 x 16-22Jt111, glohoid or 
subgloboid. walls 1-1.5 Jlll1 thick. pale brown. vem1cttlose with 2 equatorial 
pores. Tcliospores 27-35 x 22-25(-27) /I Ill , ellipsoid or obovoid. walls 1.5 -
2(-2.5) I'm thick. brown. upper pore apical. lower equatorial. Pedicels short. 
hyaline. dec iduous. 

~\~\~~'~ 0 0 ... / o ... / o ....... ·· ...... -

Fig. 2. Purt;inia ltlpscuuw. l"c lin· and urediniuspores from ~cimen Z. Bahcecioglu 3225. 
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Ln the specimen 3225 uredinio- and teliospores have slightly Lhicker 
walls and the teliospores (Fig. 2) are often more irregular than in the two other 
specimens studied. l-l enderson (1964) mentioned Lhar inS. W. Asia teliospore­
walls often are slightly thickened compared to the nonnal. probably correlated 
with the regional arid conditions. However, for describing the fungus on No. 
3225 c. g. as a new variety we think more material is necessary. 

P. lnpsanae is common in Europe. bUL seems to be rare in the ot..ber 
continents. Bahcecioglu & lsiloglu ( 1996) and Bahcecioglu & Yildiz (200 1) 
reported it on L. communis and .lurinen consanguinea. L. from the Malatya 
prov ince. 

l'uccinia lihani Magn.- Verh. Zooi.-Bot. Ges. Wien I: 442 . 1900. 
On Pmngos pabularia Lind!. {Apiaccae). 

Sivas. 32 km from GUrUn to Putarba~ •· 1800 m. 06. Ju n. 1997. Z. Bahcccioglu 1686 m. I+ HI. 

Pycnia not seen. Aecia epiphyUous in long groups. perid ial cells 
rhomboid, 23-39 x 15-20 pm. inner walls vermcose. outer walls smooth. both 
6-6.5 Jllll tbick. Aeciospores 21-35 x 19-25 Jl lll. ellipsoid or subgloboid. walls 
Jess than I Jllll th ick. densely vermculose. hy<1H ne. Telia epiphyllous. round or 
oblong. often confluent or connected with tbe <1ecia. dilrk brown. Teliospores 
56-72 x (23-)28-35 pm. cia void. some\vhat constricted at septum. walls about I 
JHll thick. apically tbickened up to II Jllll . apically rounded or t:nmcate. reddish 
brown or brown. basically yellowish brown. smooth. upper pore apical, lower 
pore obscure. Pedicels tinted. short. One-celled spores occur. 

The mst is known from Greece and Lebanon east to Kazakhstan. 
Lindroth ( 1902) made the first record of this mst in Thrkey on f'. uechtritzii 
Boiss. & Hausskn. Henderson ( 1959. 1964) added P . .femlacea Lind!., P. 
lophopierll Boiss. and also Peucedanum pisitlicum Boiss. P. pabularia is a 
new hosr ror this mst. 

Puccinia onosmaticola Gja:mm & Bahcecioglu, .<p. nnv. (Fig. 3). 
F.lymology: from Ono.~mll, ;1 g~nu ~ in Boragin:u·eae. 

Pycnia. accidia ct uredinia ignota. Tclia hypophylla. dispcrsa. parva. 
pul vcmlenta. bnmnea. Tcliosporac 22-34(-39) x 17-22 Jllll. clti psoideae. ad 
bascm raro aucnuatac. parictc 3-4 111n crasso. laevc. brunneo. poro supcriorc 
subapicaH. poru inJeriorc acquatorio instruct is. pcdiccllo brevi, parictc tcnui . 
lcvi ter tinto. 

Pycnia. accia and urctlinia not seen. Tclia hypophyllous. s<.·mtcrcd. 
small , pulverulent. brown. Teliosporcs 22-34(-39) x 17-22 Jlffi . ellipsoid , 
n1rcly obovoid. rounded at both ends or rarely altcnu<Jtc Hl the base. walls 3-
4 pm thick. smooth. brown, upper pore subapical. lower equatorial. Pcdiccls 
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short, slightly tinted. 

Holotypc: z. Bahcecioglu 2054 (lnonti).l\orkey. Sivas. Gliriin. Gokp111ar. I 500 
m. 18. Jul. 1998. on Onosnw molle DC. (Bornginaceae). lsotypc in NCR I. 

The rcliosporcs o f this species arc shorter wi th evenly !hick walls 
and the lower pore equatorial while tcliosporcs in P. ono.mwti.t Gjremm & 
Bahcccioglu arc thickened apically and wi th tbc lower pore ncar septum. 

Fig. 3. Puccinia ouosmaricofa. T.:liospor.:s from type. 

Puccinia pu1vina ta Rabcnh. Hedwigia 10:20, 187 1. 

On Hclti11ops rirm 1 .. (Asterate:l!!). 
Sivas. GUrii n. Su~ul "'alley. 1400 m. 02. Oct. 2002. Z. Dahcccioglu 3426. 11+111 . 
On Eel/inops sp. 

Anaml•r. Between Anamur :md Gazip.1S.'l. 50 m, 28. May. 2000. Z. Bahcccioglu 2673, (11 +)111 . 

Urcdinia hypophyllous. ye llowish brown. Urcdiniospores 37-45 x 34-
39 JIITI. subgloboid. walls 2-3 1101 thick. yellowish brown, apically thickened 
up to 4.5 }ttn. at the base up lo 4 }1111, echinulate. 3-4 equatorial pores covered 
by wide, hyaline pi!pillae. Tclia a111phigcnous, pulverulent, dark brown. 
Tdiosporcs 50-63 x 3 1-39 11111. ellipsoid or ovoid. walls 2-4(-4.5) pm th ick. 
apicaiJy thickened up LO 5.5 p111. brown. paler above the apical pore. lower 
pore equatorial. very finely vem1culose. easiest to sec on dry spores. Pedkels 
at least up to 130 Jtm long. in the li terature given up to 190 }tm (Kapsanaki­
Gotsi 1986). Onc·ccllcd spores occur. 

P. pulvinarn has been reported scattered from Morocco and Algeria 
east to lran and Pakistan. From Turkey it has been reported on E. helrlreichii 
Boiss. (Magnus 1903) and on f:. ,·iscosus OC. (Henderson 1964). E. ritm 
seems to be a new host for this mst. species. Other Turkish hosts are .lurineo 
dt!pressa C. A. Mcy. var. pinnarisera Boiss. and J. pnntica Hausskn. & Freyn. 
(Henderson op. cit.) ami Acnnthn!t•pis orit•maUs Less. (Gjremm 1996). 



Puccinia rccondila Rob<:rge ex Desm. - Bull. Soc. bo t. Fr. 4: 798, 1857. 

On Ct>rilllhe minnr l •. (Rornginnccac). 
Sivas. 1:1~hdere. 1300 m. 03. Jun. 1997. Z. Bahcecioglu 153 1. 0+1. 
On Myosatis lithospermifolia (willd .} llomcm. (Bomginaccac). 

Sivas. Divrigi.IIObck village. 1300 m. 02.06. 1997. Z Bahcc<'ioglu 14&4 . 0+1. 
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Pycnia epiphyllous . type 4. and aecia in groups around the pycnia. 
pcridia white. peridial cells 35 x 10-20 JIITI. outer walls 8-10 Jllll thick. striate. 
inner walls 2-3 pm. vem•cose. Aeciospores 25-33 x 21-29 Jllll , subgloboid, 
ovoid or ellipsoid. often somewhat angular. walls hyaline. c I Jtm Lhick. finely 
vem1cose. pores scattered. obscure. 

These aecial stages most likely belong to the aggregate species 
P. recmulita which has its aecial stage on species of differem genera of 
Boraginaceae. Balsaminaceae. 1-Jydrophyl laceae and Ranunculaceae. From 
1\1rkey it has been reported as Aecidiwn as,>erijO/ii Pers. under P. mbigo­
rera (DC.) Winter on Normea macrocarpa Boiss. & Heldr. and on Anchw;a 
angusrissima C. Koch by Magnus (1 891 ) and as P. agropyri Ell . & Ev. on 
Clematis cirrhosa L. by Bremer eta!. ( 1952). Henderson ( 1959. 1964) reported 
it as A. aspenjO/ii on t\tlolrkia caerulea (\ViUd.) Lehm. and under P. recotuliw 
on Clematis oriema/is L. If belonging to P. recondira s. lat. Cerimhe and 
t\tlyosoti.'i arc new host genera for Lhis rust in Turkey. 

Puccinia scqlylli Lindr. Acta Soc. Fauna Flora Fennica 26: 10. 1904. 
On Tllymusf(II/(I.Y Fisch. & Mcy. (l..aminccac). 
Agn. Elcskin. 'l"ahir mount.;tin. 2400 m. 21 .Jui .. 2<XX>. B. Yi h.l i:~. 14853.111: Bitlis. 'litlv:m. Ncmrul 
mountain. 1750 m. 17.Jul. 2000. 13. Yildiz 14802, Ill 

On Tllymusfedtschenkoi Ronningcr. 
BiLiis. T:U\'an. )/"¢n u \ll mounmin. 1750 m. 17. Jul. 2000. B. Yildiz 14796. 1H. 

On Thymus kom::hyanus Ooiss. & I lohen . 

lliLLis. T:u\'an. )/"emnll mounlllin. 1750 m. 17. Jul. 2000. ll. Yildiz 1480 1. III . 

Telia ilypophyllous. blackish brown, round o r e llipsoid. scattered or in 
small groups, pulvemlent. Teliospores 39-53 x 22-29 Jnn. ellipsoid or obovoid. 
mostly rounded a pically. conslric ted at sepnnn. walls 1-l.S Jrmthick. apically 
thickened upto8 Jt lll. smoolh, brown. Pediccls up tO 11 5 Jt lll long. thin-walled, 
hya line blll timed ncar the spore. persistent. 

P. serpylli is microcyclic. ll has been found scauered on a few species 
of Thymus from Finland and Kola in Russia to Mongol ia. Henderson (1 959) 
reponed it on P. kotschyonus from 1\1rkey. and it has also been re poned on r.he 
same host from Iran (Petrak 1953). 'J:}Ollax is a new host for the m st. 

Henderson (op. cit.) poimed out the similarity ro P .. 'ilip;,ur Tranz. 
f. sp. rlzynu··stiplle Kleh. and indicated it might has heen de ri ved from this 
longcyclic species, al ten>ating hetween Thymus (0+1) and Stipa ( 11+ 111). 
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Puccinia stipac Arthur var. stipina (Tmnzschel) H. C. Green & Cummins. 
- Mycologia 50:2 1, 1958. 
Syn. P11ccinia sllpitl(l Tranzschcl - Tr::w. Mus. Dot. Acad. Imp. Sci. St. Petersb. 7: 11 4. 1909 
(nom. nud). 
On TIIJifiiiS k01schyam1s Boiss. & Hohcn. (Lamiaccac). 

Mal:nya. Arapkir ro:td. Karayaollari bakimevi. 26. Jun. 1999. 1100 m. B. Yildiz 14356. I. 

Pycnia amphigenotl~. 1ypc 4. Aecia hypophyllous. in dense groups. 
Peridin white. long. peridinl cells polygonal. 20-40 x IO-I 2 flll1. outer walls up 
to 8 pm thick, striate. inner wt~ ll s up to 2 Jtl11, ven1.1cose. Aeciospores 2 1-27 
x 16- 19 Jim, subglohoid, oblong or e llipsoid, often irregular. walls 1.5-2.5(-4) 
Jt.mthick. somet imes unevenly thickened. vcm•colosc. ye llowish brown . pores 
ohscure. 

P. menthne Pers. has a lso heen reported with aecia on '11zynms, hur its 
aeciospore-wa lls are hyaline. 

This taxon is host-;t ltcmaring hctween species of Sli{Jn (JI+Ill) and 
species of many lamiaceons genera. On 111ymu.s spp. the aecial srage is fair ly 
common in Central and South Europe. hut it seems to he very rare in Asia. 
reported only from Kazakhstan. Tamer e t al. ( 1990) and Giiven & Tamer ( 1993) 
publ ished it from Turkey. "/: kntschymuts is a new hosr for this taxon. 

Puccinia tcppcri F. Ludw. - Zcitschr. Pflanl.cnkr. 2: 132, 1892. 

On Phragmiles a11Sira/is (Cav.) Trin. ex Stcudcl. (Poaceat>). 

Ma!J.tya. 15 km from MaJ:uya lO Sivas. 900 m. 19. Jun. 2002. Z. Oahccci~lu 3332. In . 

Tclia amphigcnous. confluent. densely covering large areas of the 
leaves. brown. Tdiosporcs 43-70 x 2 1-26(-30) Jllll. obovoid. ellipsoid or more 
rarely fusifonn. s lightly constricted , walls 2.5-4.5 Jlll1 . apically lhickcneli to 
8.5 Jllll . yellowish brown. apicully paler. smooth. upper pore apkal. the lower 
ncar septum. Pcd icd s pcrsi.stcnl. thil·k-wullcd. not collapsing. up to 220 pm 
long. It differs from P. moriokaensis S. Ito and P. invenusta P. Syd. & Syd. on 
the sm:nc host . rcsp.;clivcly. wilier and longer tcliosporcs. 

P. tcpperi is lll<H.:roscopkaUy separated from other species of Puccinia 
on Phragmites as t.he teliospores are confluem in large. compact groups 
adaxially on the leaves. 

Tbis fungus is so far known only from to the type locali ty. Grange in 
South Australia. Cummins (1971) when examining the type (S). found two 
uredi.niospores. We have seen none. 

TrachySJ)Ora intrusa (Grcv.) Arthur. - Manual or the ntsts in United St<llCS 
and Canada, p. 97, 1934. 
On Alt:/l('milla barbtuijlora Juzcp. (Rcmu:eae). 
Gilmti~hanc . Zigana Pass. 1600 m. t2 . Aug. 200 1. Z. Dahcecioglu 32 15. Ill. 
On Alt:hemilla mol/is (l~uSc:r) Kothm. 
Sivas. $erefi ye,Armulcaym village. 1500 m. 16. Aug. 2002. Z. Oahceciog1u 3343.111. 
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Telia hypophyUous, sori small. surrounded by the epidennis. often 
confluent. brown. Teliosporcs 23-35(-43) x (18-)22-27 11m. globoid. obovoid 
or oblong. walls 2-2.5 I'm thick. upper part coarsely vemJcose. lower part 
smooth or nearly so. brown. Pedicel.s hyaline . 1-septatc. upper ceUs shorter 
than the lower ones. deciduous. 

This mst is widespread in the northern hemisphere. From 1\1rkey it 
has previously been reported as T. nlc/zemilloe (Pers.) Fuckel on A. acwilobn 
Stev. by Maire (1906) and as Uromyces alchemillae (Pers.) Fuckel on A .. 
vulgaris L. by Magnus (1 891). As A. inlrusa it was published by Henderson 
(1964) on A. \'ttlgaris L. agg .. by Tamer et al. (1989) on A. pseudo·casw lini 
Juzep. a11d Babcecioglu (2004) on A. holocycla Rothm. 

Uromyccs dorystoccbadis Gj renun & Bahcccioglu. sp. no" (Fig. 4). 
EtymOIQ£y: from Dorystoechas, a genus in IAmim;eae. 

Pycnia, aecidia et uredinia ignota. Tel i(l. hypophylla, parva. di spersa. 
fusca. Teliospome 2R-3 1 x 27-30 pm. globoideae, suhglohoideae. ellipsoideae 
vel globoideae-angulares. pariete 3.5-4 )till cra!-ISO, Fusco. laeve, poro apica lis. 
Pedicel Ia usque ad 240 pmlongi. hyalini . 

Pycnia. aecia and uredinia not seen. Tel ia hypophyllous. small. 
scattered, dark brown. Teliospores 28-31 x 27-30 11m. globoid . subgloboid or 
ellipsoid. rarely globoid-angular. Wall s evenly 3.5-4 11m thick. dark brown. 
smooth. pore apical. Pedicels up to 240 Jtlll long. hyaline. 

Holotypc: Zcliha Bahcccioglu 2892b (lnonli) , Turkey. Antalya. Kcmcr 
- GOymlik. Dcginncndcrc. 50 m. 29. May. 2000. on Dorystoeclws hastma 
Boiss. & Hcldr. ex Bcnth. (Lamiaccac). lsotypc in NCR I. 

Fig. 4. Uromyces dorystoec!radisT.:Iiospor.:s rrom typ. 

To our lmowledge no msL has previously heen described on this genus. 
It differs from other Uromyce.'i species on lamiaceous hosts having teliospores 
with evenly thickened walls, the others are thickened apically. 
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Uromyccs fallcns (Arthur) K~m ex Barth. - Hamlb. N. Amer. Ured. p. 
6 1 , 1 92~. 

On Trifolium pratense L. (Fa/xlceae). 

GUmii~hane. Z igana Pass. 1600 m, 12. Aug .. 200 1. Z. Ilahcecioglu 3221a. 11. 

Uredinia amphigcnous, round, coalescent . brown . Urcdiniospores 
( 17-)22-30 x 20-24 Jtm . suhgloboid. el lipsoid. obovoid. often somewhat 
irregular, walls (1.5-)2-2.5 thick. ye llowish hrown , 3-5(-6) pores scattered or 
2-4 equatorial and one apical, echinulate. 

This ms1 is widespread. occurring on many species of TrijO/ium. blll 
seems to be new to the mst 11om of 1\~rkey. Cummins ( 1977) recog1tized it as 
a variety of Uromyces rrijOiii-repemis Liro. U. wijO/ii-repentis var. jllllens 
(Arthur) Cummins. 

Uromyces punclalus J. Schrot. - Abh. Schlcs. Gcs. Vater I. Cult . Nat. Abh. 
1869-72. 1870. 

On Asrragai11S densifolius Lam. (Fabaceat). 

Erz.incan. Kemaliyc. Su-akonaklar vi! lase. 1600 m. 24. Jon .2000. Z. llahccc iog lu 2942. Ill . 

Uredini;. mostly epiphyllous. round or oblong. on stems in long 
streaks. pale brown . Urediniospores 22-29 x 20-23 J.llll, ohovoid, suhglohoid. 
oflen angular, walls 1.5-2 Jt lll thick. pale hrown wi lh 3-4 pores • when 3 of1en 
equalorial. wi lh low. hyaline papillae. echinulate. Telia as the uredinia. but 
blackish brown. Tcliospores 2 1-28 x 17-20 pm. el lipsoid. obovoid or somewhal 
irregular. walls 1- 1.5 Jllll, dark hrown. vcrmcosc. vemtcae often in lines, pore 
apical. olien \Vilh a low. hya line papilla. Pedicels shorl. hyaline, deciduous. 

U. ptmcraws has been recorded on more than one hundred species 
or As~rogolus (Gj:cmm 1991) and occurs also on species or Oxyrropis. A. 
densijO/ius is a new host for this taxon which is often recognized as a race of 
U. pisi (DC.) Otth (crr. Henderson 1964). Henderson (196 1) reported this m st 
on A. gummifer Lab. and A. sp. from "I'Urkey. 

Uromyces scleranlhi Rostr. - Bot. Tidsskr. 2 1: 40, 1897. 
Syn. Urom. alsintts Trnnzschcl. - Ann. Mycol. 5: 547. 1907. 
On Mimwrtia hamala (Hausskn.) Mauf. (Caryophyllaccac). 

Malalya. 10 km rrom Malatya lOArapkir. 1«:10 m, 24. Ju n. 2000. Z. Ballccc.ioglu 2910. Ill. 

Telia hypophyllous. blackis h brown. Teliospores 20-25 x 15-2 1Jtlll. 
subgloboid. ellipsoid or obovoid. often somewhal irregular. walls 1.5-2 pm 
thick. pale brown. apically s lightly thickened with a wide, hyali ne cap over the 
apical pore, fine ly vem1cose. Pccl icels hy;~ Line. deciduous. 

The size of the 1e liospores in th is specimen corresponds fa irly we\1 1o 
wha t is given in the diagnosis. hut they have slightly thi nner walls. 
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On species of Mimwrria (A/sine) this nast bas been reported from 
Bulgaria. Russia (Crimea) and !ran. Bahcecinglu (2001) reported it from 
Turkey on M. meyeri (Boiss.) Bom. and M. hamara. On Sc/eramlms spp. it 
has been reported from Denmark. France. 1-lungary. Russia and Australia. 

Znghouania phillyrcnc Pat. Bull. Soc. Myc. Fr. 17: 187. 190 1. 

On Plti!Jyrea lwifo/ia L. (Oieaceae). 

Antalya. 3 km from Antalya to Ucbiz. 100m. 22. May. 2000. z. Bahcccioglu 2687. I. 

Pycn ia not seen. Aecia on s1ems. mnphigenous on malformed , 
lhickencd leaves, puslu la lc. covered hy epidennis , orange. pcrid ium short. 
Aeciospores IR-25 x 15- 19 Jtm , subglohoid or ellipsoid. wal ls 2-2.5 I'm thick. 
hya line. alveolate-reticulate. 

z. phi/Jyreae has been reported on Phiilyrea in Soul.b England (cult.) 
and in the Mediterranean from Morocco. Algeria and Portugal to Israel. On 
species or Osmantlms it has been reponed from China and Japan. Zaghouania 
is a new genus in the ~L\1rkish mst !lora. 
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Abs lract - Pse11dobaeospora stevensii sp. nov. is described from cypress 
and rcdwtxK.I fnr.:sL" in northern California. Diagntlstic fca tul"l!s include 
dark brown basidiomes lacking violc.t colors. conspicuous cheilocyst.idia. 
cla mp c.()l.tnect.ions, and tissues that wm olive to grass gr...-cn or bluish 
green in alkaline solution . .:-..'otes on I )'IX studies of several temperate ::'\oclh 
American spc,·ics referable to Pseudo/xleospora nrc prov id~·d. 

Key words - agarics, Dasidiomycetcs. taxonomy 

Introduction 

The genus IJ.wmdobaeospora was established by S inger ( 1942, 19tl3) to ;u.::oonunodate 

Haemqmra o/igoplty/1" Si11gcr. a small. violet specie..<; described from lhi!Altai Mountains 

o f central Asia (S inger 1938). Since then. numerous spec ies have been described in or 

trn nsfern..--d to Pseudobaeospnm. Tile generic circumscript ion was redefi ned recentl y 

by llas (2002, 2003), wherein he provi<led a key. f111l descriptions and illustrations of 

all known European species. Very few spec ies attributable to Pseutlobaenspora have 

been described or reported from temperate North Ameri cn. nnd a cri tic:-t l s!Udy of 

North American taxa has not been published. h shou ld be noted that all reported North 

Amcric:1n Pse, dobaeospom fo rm violet-colored hasidiomes that do not d iscolor (red. 
g reen. blue or ye llow-gn.~n) in KOH solutio n. 

Recently. an undescribed species with basid iomcs lh:-t t lack violet o r purple colors 

nnd that turn o live to grnss green or bluish green in KOH so lution wns di scovered 

in northern Californ ia, US A. The new species is associated with Monterey cypress 

(Cupress11s macrncarpa H::~ rtw. ex Go rd .) and redwood (Seq11nia sempen•irens (D. 

Don) End!.) . two tree species endemic to coastal Califomia . The species is described 
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below and compared wilh phcnctically simi lar taxa. Color tcnns and notations arc from 
Korncn1p and Wanschcr ( 1 97~). Spore statistics include: x. lhc arithmetic mean of the 
spore length by spore width (;t Sl)) for n spores measured: Q. the quoticot of spore 

length and spore widlh in any one spore . indicmcd as a range of variation in u spores 

measured: Qw. the mean of Q values. 

Pscudobaoospora SIC\ICnsii Desjardin sp. nov. Figures 1-7 

Pileus 4 -'10(-26) mm lmus. oht1u·e t.'Onicus \'el ctunptlmtlatus .. l'it.:eus .• ~Jahrus 
\'td submgosus, bnmnetlS w!l obscure castamws. 3% KOII ope m.ureo-l·iridis. 
Lamellae sublibeme. tmgusme. bnumeae ,-e/ pall ide m1ranriobnumeae. S1ipes 
20-35 X J.J mm, cylindlicus. siCCIIS, apictlliter t>.t fiufwuceo scabrosus, 
basin \'NSus squtunulis brmmeis 1 ·~/ lwramiogristis iustmCIIIS. basalitt>r 
a/bidulostriga.ms. Culurcs \'iolaai dc.'iw/1. UasidiiJSJ!ortlt! 1.2-4 X '1.8-.1.2 
Jlln, Ul'oideae. subglobosae t•e/ late ellipsoideae, /eves, hyalinae t•el pal/ide 
srramiueal' (i ll nqtm ), forte de.rtrinoideae, /l(lud merachrommicae, membrana 
submcrassata iustmctat•, Basidia -1 spora. Cheiloc)'Stidia 27-38 X 3.5-8 pm. 
cyliudricll w•l clm·ata , hyalina, t~mlitwticata . Pleurocystidianulla. Pileipt>Jiis 
ex hyfJiti.\· cylindrit:i.~ appre.~sisque. :1-8(-10) wn diam. cuu:m Jonnamilms, 
lwud gelatinosis. membrana de:r:trinoidea. ityt~ lilw t•el brmmea (pigmemo 
imraparit>wli t·el incmstmo) i11stmc.li.f. llypodermium suiJce/lulare. luw d 
gelatinoswn. Caufocystidia -10-80 X -1-7 Jllll, cyliudrir:.a t'el c/(ll·ata. Fibulae 
pmt>semn. Caro 3% KOil ope olitucect t·e/ n;Jn-eo-t•iridis. Adfmstula dejecm 
,m /J Cupre.t·so t!l Sequoiac. USA (California). Nololyfm s !tic dc.~igmlftts: A. W. 
!Vi/son li 133 (SFSU). 

E tymology: Named in honor of Fred Stevens who discO\.-crcd the new species 
and who h.1s bc.:: n insmmM: ntnl in documenting the ll.::shy fungi of Cnlifornin. 

Pileus (Figs. 1-2) 4--20(-26) mm diam. obtusely conical to campanulale . sometimes 
broadly campanulate at maturity with uplifted margins; margin even to striate or short­
sulcate in age: surface dry. glabrous. smooth to wrinkled; whe n young disc dark brown 
to dark redd ish brown (8-10F5-7) with a slightly paler reddish bmwn margin (8-905-7). 

in age becoming paler ove rall to light brown (705-6) or retai ning a dark brown margin 
(5-8F8). lacking any violet or lavender tones: drying dark brown (7F5-8) overall : 3% 

KO H on pi leus surface turni ng bluish green. Context 0 .5- 1 mm thick. pallid. Odor 
fungal Taste slightly acrid and peppery. Lamellae subfrec. close with 3-4 series of 
lamcllulae, broad (3-4.5 mm). convex to ve ntricose. brownish orange (7C5) to brown 
(7D4 -5), lacking violet or lavender tones: drying brown (7D-E5). Stipe 20-35 X 1-

3 111111. central. cylindrical , fis tulose. dry. apex furfuraceous to scabrous. squamulose 
e lsewhere. base covered with long. s trigose. off-wh ite to pale orangish white (S-6A-132) 
hairs: apex brown (7E7-8). base dark brown (7 F7-8), with greyish orange (6B3) lo pale 
brownish grey (6C3) squamules. 
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FtG. I. Uasidiomcs or Pseudobaeospora Sle\•ensii (AWW 133- Holotype). Scale: ' (\\PiC~ natural 

size. A color J>hOLograph of thi.s specimcn may be viewed at www. mykoweb.com. 

BasidiOSJJOres (f'ig. 3) 3.2-4 X 2.8-3.2 pm fx = 3.45 ± 0.26 X 3.0 ± 0 .1 J.lln . Q = 
1.1 - 1.3 , Q,

11
;;; 1.1 4 ± 0.08. n = 25 spores) , ovoid to subglobose or broadl y e llipsoid 

with an eccentric hilar appendage, smooth . hyaline to pale yellow in Hp, strongly 

dcxtrinoid . no n-mctachrom:nic, with rc i:Hive ly thick wa lls. Ra~idia (Fig. 4) 16-20 X 

4.5-5 pm. cl;wa tc, 4-spored , rarely 2-sporcd. clamped. Hasidiolc.s (Fig. 4) clavate. 

C heilocyslidia (Fig. 5) common. lamellar edgt.! sterile or heteromorphous wi th clus; ters 

of cheilocystidia, 27-3& X ~-5 -8 pm . cylindrical to narrowly clava te o r irregulnr in 

o ud inc. hyal ine, thin-wa lled , greenish in 3% KO H. Pleurocystidia absent. Pileipell is 

(Fig. 6) two-layered: suprapellis a 1hin (up 10 30 fJill 1h ick) cuti!; of apprcssed, rnd i:lll y 

nrrnnged , cy lindrical hyphae ~-8(- 1 0) Jl lll d iolm, with rcpe n1 to erect cy lindrica l to 

c lavate or fusoid tenn inal cells; wall s no n-gelatinous, dextrinoid , hya line to brown in 

H!O and 3% KO H; pig ment intrnpnrictal :md incrusting; su pr~tpelli s overlaying a well­

developed subpclli !; . Subpellis (Fig. 6) composed of infl ated to iJTegular or pu1.zlc-l ike 

hyphae (subcellular) 6-24 11111 d iam, forming a layer up 10 100 I' m thick; hyphae non­

gelatinous, dc:rctrino id , hyal ine to pale yellowish brow n in H~O. o live to grass green or 

bluish green in 3% KOH . pigment intraparietal. Pileus 1nuna o f in terwove n. elongated , 

cylind rical hyphae 2.5-6 ,,m diam. non-gelatinous. weakly dcxtri no id . hyaline to yellow 

in H-:0 . vaguely green iu 3C'/o KOH. 
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Hymcnophoral tnuna regular: hyphae 3-9 Jtm diam, similar to those in pileus 

trama. Stipe tissues monomitic . Stipitipcllis a cutis of repent hyphae with clusters 
of erect caulocystidia: cortical hyphae 2.5-4 Jtrn diam. non-gelatinous. dcxtrinoid. 
hyaline to pale brown in H~O. olive to green in 3% KOH: medullary hyphae 2.5-10 

pm dimn. similar to oortic.al h)•phac. Caulm.:ystidia (Fig. 7) common. 40-80 X 4-7 

pm. cylindrical to narrowly clavate. similar to the chcilocystidia , hyaline. thin-walled . 

Chtmp connections present in all tissues. 

Ha bit, hubitat and distribution- Scattered to gregarious in leaf litter under Monterey 

cypress (Cupressus mac:rocarpll) or mrc ly under redwood (Sequoia sempen·irens). 
Aug.-De<.:. California . 

SPECIMENS EXAMINED - UNITI-:1) STATE:S. CAI.IFORNIA : M:trin 
Co..Audubon Canyon Ranch. Galloway Canyon. I I Dec. 1979. C. Calltotm 19. 
1255. San Marco Co .. San Bntno. Skylinl! College ca mpus, I So!JX. 2001, coli. 
by F. Stc\'ens. J\WW I)] (Holotypc): san~ location. 26 Aug. 200 1..\'te•·ens 8· 
26·01: snmc location. 10 Sept. 200 1. Ste•·Ms 9·10·01. All spccin1cns dcpositcd 
in .SFSU. 

Commenta ry - Pseudobaeospora sterem·ii is characterized by basid iomes that arc 
dark browu overaU (lacking any violet. lilac or laveuder colors) . and have very small. 

dextrinoid basidiospores. a two-layered pilcipcllis (with filamentous suprapcllis and 
subcellular subpcllis). 4-spored basid ia. conspicuous narrowly clavate cheilocystid ia and 
caulocystidia. and abundant clamp connections. lt has been collected only in association 
wilh cypress and redwood in Califomia. \\'ithin the genus Pseudobaeospora. the new 

species is unusual in fanning dark brown basidiomcs with ti ssues that tum ol ive to grass 
green or bluish green in 3% KOH. This microchemical reaction is reminiscent of that 
exhibited by a number of Gymnopus species allied with G. alka/i\•irens(Singcr) Halling 
(cf. Halling 1979. 1981. 1990). and LeucoagaricliS species (E. Vcllinga. pers. comm.). 

Das (2002. 2003) reports five other alka linc-vircsccnt species of Pseudobaeo!lpora: 
l'iz .. P. dichroa Das. /'. ptJ!lidJfolirJ llas. A. Gctmari & Robich. J>. pyr{fera llas & L.G. 
Kricglst .. P. jamonii llas . Lalli & Lo nati . and P. m111abilis Adamcik & IJas. The latter 
five species differ from P. srevensii by the following features. Pseudobaeospora dichroa 
differs in fanning basidiomes with purplish brown to violet pilei and lamcllae. lacks lhc 
two-layered pileipcllis. and more importantly has a KOH reaction lhat is initially red. 

fading to yellowishgrccu in time (ll as 2002. 2003). Pseudobaeospora pa/Jidifoliadiffcrs 
in fanning violet brown pilei with white to pinkish cream lamellae.larger basidiospores 
(4.5-6 X 3-4 . .5 pm) . lacks chcilocystidia and lacks the two-layered pi lcipcllis (Das ct 
al. 1997: llas 2003). Pseudobaeospora pyrifera differs in forming dark purplish to 

vinaceous brown or pinkish brown pilei. reddish violaceous lamellae . a dark reddish 
brown stipe. has broader chc ilocystidia (up to 13 11m diam. ). and also lacks the two­
layered pilcipellis (Das and K.ricglste iner 1998: Das 2003). Pseudobaeosporajamouii. 
shares with P. s1eveusii the two-layered pileipcllis. narrowly clavate cheilocystidia and 



74 
small basidiospores. but dilfcrs sign iticalllly in fonning greyish purple to violaceous 

brown pilei. lilac to yc Uowish grey lamellae. a lilac to purplish brown Stipe. has a 
paler green KOH reaction. ;md is associated with Alnus. Fraximts. Fagm·. Coryl11s and 

Picea (Bas ct al. 2002; Uas 2003). Pseudobaeospora jamonii is known at present onl y 
from northwestern and ccntrnl ltaly. Pseudobaeospora murabilisdiffcrs in fa nning dark 

violaceous grey-brown pilei with pinkish grey margins. violct lamcllac. broadly clavate 
chcilocystidia 7- 11 (- 18) pm in diam .. and a hymcnifonn pilcipcllis o f erect cha ins of 

inflated ce lls. The lancr species is associated with Molinia. Frangula and Bentlll and 

is known ::It prcscm only from the type locality in S lovakia (Adamcik and IJns 2002: 

Uas 2003). 

Notes on North Atncricun P~;eudohaeospora - Few species or J>:iemlobaeospora 
have been reported from tcmpcmtc North Amcric<t. Coker (1929) reported Prwwlus 
syri,1geus Murrill from North C trolina. It was described originally from Jamaica. 

and is now known as P~u!udobaeospora murrilfii E. Homk ( 1964; a new name. non 

Pseudobaeo~pora syringea Siugcr). Smith (1947) mcntionc(.) lhis species (as Myt.:ena 

syringea (Murrill) Murrill) and suggested that it w;ts simihlr to Triclwloma mic:rospomm 

Elli s. which he (.:ollcctcd in Michig.:m. New York . Olllario :lnd Califomia. Although 

Smith stud ied the type specimen of Pr. syringetu· (NY), the ho lotypc packet is now 

empty so 1 was mmblc lO obtain any microscopic d<LW (pcrs. obs.). I have collec ted 

numerous spc<:imcns of wh;ll Coker (1929) c<•lled Pr. l) rringem· from Nonh Carolina. 
Tennessee ;mtl olhcr areas in Lhc Appalachian Mts .. ;.md the IaUer species fonns deep 

violet basidiomcs wilh ubundan t ch1mp connections. no l'hcilocystidiu, has a cuti s- type 

pilcipcllis of hyphae 5- 12 pm diam. lal~ks <• subcellu lar hypodcnnium . <llld docs not 
discolor in KOH. Whether this is Lhc same species as th11t from J;unaic•• cannot be 
dctcnnincd at present . The type or Tridwloma microspomm was dis tributed as part of 
the EUis and Everhart. North Amcric:m Fungi Exsiccuta. as 112003. Cram NcwOcld. New 
Jersey. I have stud ied several representalive specimens (K, NY. SFSU) and this species 

fonns violet b::~ s idiomes with a th in cutis-type pilcipellis th:ll overlays a subcellu lar 
hypodennium , has dex trinoid basidiospores 4-5 X 3.54.5 pm. lacks chc ilocystidia. 
h1ck.s clamp c.:onncctious. :md docs not discolor in KOH . Clearly. it is distinc t from /~r. 

syringe us sensu Coker. 

Agoricusfuscolifacinus Peck (1886) was described from the Adirondack Mts. of New 

York. and was reported to form watery-brown to lilac-brown. glabrous pilei . close. 
adnexed. brownish lamellae. and a brown stipc with pruinose apex and white. villose 
hairs at the base. An analysis of the holotypc spec imen (NYS!) revealed the following 

features: Basidiospores 4.2-6.8 X 3.2-4 pm [x:: 5.2 ±0.6 X 3.5 ±0.2Jtm . Q:: 1.2-2. Qm 
= 1.5 ± 0.2. n = 30]. ellipsoid to lacrymoid. thick-walled. smoolh. inamyloid to weakly 
dex trinoid. Basidia 16-20 X 4-5 11m. 2-spored. Cheilocysridia absent. Pileipellis a 
hymeniform 1aycr of broadly clavate ce lls 12-26 X 7-14 pm. sometimes in chains. thin­

walled. subhyalinc to pale ochrnccous iu KOH. inamyloid. Tramal hyphae 4- 12 Jtm 



75 

d iam. hya line. inamyloid. th in-walled. non-gelatinous. Stipe 1·esutre a tangled layer of 

hyaline to pale yellow hyphae 2-5 Jtm diam. cylindrical. inamyloid. with a few erect. 

cylindrical to vcsiculosc cauloc.ystidia. Clamp cmmeCTio"s prcscul. This sp;:cics belongs 
in Pseudobaeospora where it is allied with P. mmabilis. A fonnal Lrnnsfcr will not be 

made unti l more specimens from the Adirondack Mts. referable to A. fltscolilacinus 
arc collected for comparison. The Jancr species differs from P. stevensii in fanning 

larger basidiosporcs on 2-sporcd bas idia. in lacking chcilocystid ia. and in lac-king a 

two-layered pi lcipc llis. 

Pseudobaeolpora pillodii (QuCI. ) Wasser was rcportL-d from Uritish Columbia. Cmmda 
by Rcdhcud (1982). Bas (2003) suggested that Rcdhc~td's material may represent P. 

oligopltylla (S inger) Singer. a spc<.~ies accepted by R<.'<.lhcnd as u synonym of P. pil/Qdii. 
These two taxadi(feronly subtly in pileipcllis umltomy. Nonetheless . both wxa urc quilc 

dist inct from P. J.'/e l'ensii in forming li lac to purple bas id iomcs that lack chc ilocystidia. 

la<.·k damp <.~onnc<.~ tion s, and do no t dis<.X> Ior to gr<.-cn in KOH. 
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Resume - La dCcouve1tc de pycnides sur uu st>Ecime.n de U canom m enskaei pcrmel 
de compiCtcr Ia description de cc ttc cs(X-ec ct de confirmcr S<l posi1ion syst.Cmaliquc. Ellc 
csl cnmpanSe avec lcs cspCccs \'<lisincs, plus !Xlrt ic:ul iC~mo:nl /" acltariaua. 

Abs1ract - Disco\'c:ry of pycnidia on a specimen of Ucanora ,·aenskaei confim1s its 
syste malic pnsitinn. ' Jbc species description is emended. and t.hc species is compared to 
related S(Xdes. especially L ac/l(lriantt. 

Res umo - La nmlkonn 1.11.! pikn idioj en spccimcno de. Ux unvm 1·cU!m·kuei ~bl igas 

kompktigi Ia priskribon de tiu-chi spcc io kaj konfirmi ties sistcmalikan lokon. Komparo 
kun !:1 p;~rcncuj spccioj . pli spcci:1le I ~ adwriww. 

Introduction 

Lecanorn vnensknei Cl. Roux et Clother Coste. dCcri t par Raux et a l. 
( 1993). es t un Lecan.nra S:lx:icole-calci fuge du sud-esr m&li te rr:l nCen fra n~ais 

caractCrisC par un thalle epilithique vert-jaune clair. fom1C de granules se 
transfonnant en petites squamules ombiliquCes courtement lobees. a cortex 
superieur et cortex infCrieur, et contcnant de J'ac ide usnique et de Ia zCorine. 
Lcs apothCcies qui se fonncnt a J'extrCmi tC des Jobes des squamules SOil( 
typiquementiCcanorines et neuement resserrCes a Ia base ou meme courtement 
pedoncuiCcs. Par Ia stnacture de ses apothCcies. Leamora voenskaei appan ien t 
bien aux: Lecanoraceae. tolll comme des especes voisines (L. choj]iniana 
Houmcau et Cl. Roux. L. ch/oroplweotles Nyl .. L. weberi Ryan) et lcs 
Rhizop/{lca (Raux et al. 1993). 

Quoique rres dCtaillee et richement illustree. Ia descri ption originale de 
L. vnenskae; est incomp!Cte. puisque ses auteurs n'avaient pas observe de 
pycnides. Or. en rCexaminant un specimen (Roux n° 2 1429), j'ai eu Ia chance 
d' y d&ouvrirquelques pycnides typiques, ri ches en conidics,dont l' observation 
microscopique a penn is de completer Ia description de l'espece et de confim1er 
sa position systemati que. Ce specimen est choisi comme epitype. 
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Methodes 

Les coupes ct preparations microscopiques ont CtC rCaLisCcs a main levee 
et observCes dans l'eau ct le blcu cmon au lactophCnol. avec un microscope 
photonique (grandissement maximal de x 1500) muni d 'un dispositiJ de 
conrraste imerfCrenticl. Les dessins om CtC rCalisCs avec !'aide d 'un tube a 
dessi n. Le scul spCcimcn d isponible Ctant ancicn.lcs mesures ont CtC effec nli~es 

dans I' eau. sur du matCriel mort. 

Lecanora vaenskaei Ct. Roux et Clother Coste 

in Roux , Cosh~. MCnard. Rcl lcmCre et Bricaud, Can. J. Hot., 71 : 1660- 167 1 ( 1993). 
France. Provence. Var. Lc Muy. I ~ Raquette. 500 mO. !"ouest de Ia chapcllc ruinl!c. sur 
une surface rocheuse de brCche non calcairc. periodiquemcnt inondCc. Alt. 110 m. 
1992/ 10129. Holotypc MARSSJ : isotypes MARSSJ. GZU . H. 
ErJity)JC: Fnmc.:c. l'rovcm:c. Var. Koqucbnmc~sur~Argcns. rocher de Koqucbrunc. 
partie E. prCs du chemin. sur une surface rocheuse de b&chc non calcaire. AI L 60 m. 
1992105121. MARSSJ . Hcrbicr C. Roux u'21429. 

Jlycnides comp!Ctcmcnt cnfoncecs dans le tbaUc (s ituecs dans Ia couche 
algale). entiCremelll incolorcs. subglobuleuses. d'environ 0.25-0,3 x 0,2-
0.25 mm. simples (uniloculaircs). Lcs coupes nc passant pas par l'ostio le 
celui--<: i n' a pu etre observe. mais il n!est pas saillant puisque non visible 
au stcrcomicroscope. La pycnide (lig . I} est dclimitee par une mince paroi 
incolorc de 5-10 Jllll d'Cpaisseur. formCe de deux couches de cellules globu­
lcuscs ou subglobuleuses de 3,5-5.5 x 2,:5.4,5 Ji m de d iamClre (lumiCre de 
1-2.5 X 1-2 lllU}, il paroi cpaisse (de 1-2 11m). Conidiophores simples Oll 

ramilicS. iL CCIIU JeS de 3-10.5 X 2-3 11111 (IUOli~rC de 2-9.5 X 1-2 lllll, paroi 
d"environ 0.5 11m d"cpaisseur). de type exobasidic (portant Ia ou les cellules 
conidiogencs a leur ou leurs ex tr6nitCs d ista les). Cellule.~ot conidiogtmes (fig. 
I et 2) longuemenl ampuUUonnes. de 6.5- 11 x 2.5-3.5 l'lll (lumiere de 5-
9.5 x 1-2 11m. paroi de 0 .5- 1 11m d 'cpaisseur). Cnnidies (lig. 3) lilifonnes, 
modcrcment courbes. de (1 6)1 ~-3 1 x I 11m (d"apres 16 mesures). 

Discussion 

L'Ctudc tic Ia morphologic c t tic Ia structure c.Jcs pycnidcs ct des conidics 
de L. vaenskaei confinnc Ia parcnh:! de ccuc cs~cc e~vcc lcs Lecanora i1 
lhallc. s4uamulcux ou placodiomorphc jauuc vcn.l fi trc U adtic usniyuc. en 
parliculicr L. acharimw A. L. Sm .• L. chtifliniana, L. chlorophaeodes ct L. 
dispersoareolata (Schaer.) Lamy. Dans ce groupe d 'especes. L. chlorophaeodes 
el L. disperS(}(Ireolc,ftl s 'eloignent le plus de L. menskaei par !'absence de 
cortex inf~r i eur meme mdimentaire. landis que L. clzaffiniana a une Cbauche 
de cortex (Houme.ma et Roux 1988) pigmentCe de vert noi.r!Hre et L. ac:hariana, 
tout comme L. wumskaei. un cortex infCrieur non pigmentC ou pigmentC de 

bnm rouge ou de rose au coutact du support. cortex dCj il observe par Hannand 
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(1913: 926). L. chajjinimw se disringue cgalement deL. achariana et deL. 
wzen.skaei par Ia presence d'acide gyrophoriquc C[ I" absence de zCorinc. 

Bien que Roux et al. (1993) n'aient pc'ls compare L. wzenskaei avec 
L. aclwrimza, c'cst pourtant cettc cspecc qui a le plus d' affin itCs avec L. 
vaenskaei. notammcnt par Ia strucltlre du lhallc. Ia morphologic etla structure 
des apotbCcies. par des conidics (Hannand 19 13: 927) d'cnviron 30 x I Jim ct 
par son ecologic (sur des surfaces d'Ccoulcmcms tcmporaircs). L. vaenskaei 
s 'cn distinguc nCanmoins (tableau I) par un lhaUc ncucmcnt plus adhCrcnt 
au subsrrat. d'aspcct plus granulcux que squamulcux . il lobes bcaucoup 
plus pclits. des apothCcics terminates. des spores plus largcs ct I' absence de 
trircrpCnordcs. 

l 
2 

a /:.,:~\ · -- ~ '~i 
101Jm 

Fig. 1. Structure microscopique de Ia partie basale d'une pycnide de Lecanora vaenskaei 
d'apr~s une coupe rad iale observ~e dans le bleu coton au lactopMnol. a: cellule algale; 
c: conidie; ca: oouche algale (hyphes et oellules algales): cc: cellule conidiog~ne : 
cp: conidiophore; p: paroi de Ia pycnide formee de deux couches de cellules a paroi 
~paisse. 

Fig. 2. Cellules conidiogenes de Lecanora vaenskae;, portant une conidia immature, 
observ~es dans le bleu coton au lactoph~nol. a: cellule conidiogene: c: conidie. 

Fig. 3. Conidies matures de Lecanora vaenskaei, observees dans l'eau. 
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Tableau 1. Caracteres distinctifs de Lecanora vaenskaei et L. achariana 

Thallc 

Spores 

ApothCcies 

Chimisme 

Repanition 

et ecologic 

Lecanora vaenskaei 

nettement adherent au support. 
d'aspcct plus grnnulcux 
que squamulcux. ronn~ 
de granules ou de petites 
squamules a lobes de 0.3-0.5 
x 0.15-0.3 mrn 

(9)10-14(17) X 

4(4)6-8(9) 10 /l ffi 

terminates 

acidc usniquc. zt!oriuc (Roux 
Clai. 1993) 

region m&literranCenne: 
Ctagc mCsonunCditcrr..mt!cn: 
thcnnophi.lc 

Lecanora achnriana 

peu adherent au support. 
d'aspeclncttemcnt 
squamulcux. fonn6 de 
squamuleS a Jobes de 1.5 X 

0 _) -2mm 

10-15(16) X 

4-6 Jiffi 

sub terminates 

acidc. usuiquc. zt!orine. 
tritcrpCno idcs (Purvis ct a!. 
1992) 

montagnes d'Europe centr.tle 
ct scptcnllionale. de Corse 
ct de Sardaiguc: Ctage 
montagnard: non lhcnnophilc 

specimen de Lecanora achadanaexamine: Fraoce. Haute-Corse. forllt d'Aitone. pres du foyer de ski 
de fond, sur une surface subhorizontate de granite tres coherent. soumise a de brefs ecoulements 
periodiques. Al t. 1100 m. 1999/04119. MARSSJ. HerbierC. Roux (sans numero). 
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Abstract- "ll•c fullnwing spc~ ics nf Uuel/ia s.l . frumth~ ( il~at..: r Sc mtll'an Dc:.crt Region 
:m- descrilxd new toscicnce: Buelfia nashii. B. nam)Ot!IISis. B. regint-ae and D. sheardii. 
A valid clcstxiption is provided for R. lepida.wroidtw, :t n:tmc introduced hy lmshaug.lmt 
never val idly published. 811ellia argillicola is l'l:ported from the Sonoran Region for the 
first time. A single record of lhe rare and unusual B. ,-i/is is r.:portcd from Arizona. Bue/lia 
/llJl'OITII!Xi t:a/1<1 :tlld fl . fr1SCU arc S)' II UJI)'Ill i t ,Cc.J with /1 , tym/ensis. fk t;ti fcd <.iCM:I'ip tio n S 

arc pro\•ided for alllhesc spec ies. In addition n dichotomous key includes all s.axicolous 
Sp.!des with one4~pl :l ti! :1.\;(:ospor<!.. .. CIJIT!!nt ly known rmm the (!realer Sonornn lR:s!!Jl 
Region. 

Zusammenfassung-Dic rolgendcn neuen Arten der Sammelgauung Bue/lia s.l. 
werden :~us der Son01wegion beschrichen: Rr1ellia nm.·hii . II. 110\'(ljt~em·is, JJ . reginnut 
and IJ. sheardii. Eine weitc~ Art ist Buellia lepidasrroidea. Dicse Art wurde bereits 
von lmshaug \'QrgCSchlagcn. abcr nich t gilltig publizic:n . Sic wird hicr crstnuls 
mit ciner gUhigen Andiagnosc verse-hen. 811eJiia argillic:ola wirc:l crsunals aus dcr 
Sonorarcgion nachgewiesen. Ein Einze lfund der se ltenen und ungewOhnl ichen An B. 
\'ilis wird :ms Ari:rona g<!mddet. 1111elli(l tWI'OIIIe:dcmw und JJ . f usm werden mit U. 

tyrolensis synonymisicn. Aile diese At1en sind hier detailliert ~sc.hrieben. Dariiba' 
hinnus crmQglicht ein dic howmcr Schllls.-.cl die Bcstimnmng !I ller bishcr nus d.::r Region 
bekan ntcn. sa.xikolen Arlen mitzweizclligcn Sporen. 

Key Words-uxonomy. lidtenized ascom)'C<:tcs. Pllyscwceae. new stx--cies. 
dich()I.Omous key 

Introduction 

A revis ion o f lhc sax.ico lous species o f IJm!llitl s.l. with one-septa te uscosporc.s from 

the Grea te r Sono ran Desert Region c urrently accepts a total o f Lhir1 y-o ne species. 

Several of these sp<.'Cies have never been reported from the area o r arc not yet dcscribOO. 

Descriptions of lhese new species and rec.:ords are given he re. A comple te treatment 

o f the genus will be included in Lhc third vol ume of the Sononm Desert Lichen Flora 

(Nash et ~· 1. 2002) but a key to :il l species is publis h..:d he re to allow idcutHica lion ubll 
species c urrentl y known from this regio n. 
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The species described here arc not necessarily members of what might be considered 
the core group of Buellitt De Not. (Bungartz & Nash 2004c). Trad itionally specimens. 
which are related to B•tellia netllfllea (Ach.) Th. Fr. have been assoc iated with Bue/lia 
s.s lr. but l.hc current Bownicul Code (Greutcr ct al 2000) lists IJuellia di!J'ciformis (Fr.) 
Mudd. a species with distinct characters of Hafe/litl Kalb. H. Mayrhofer & Scheid .. as 
the type. There is currentl y some discussion to change this typificat ion. but a proposal 
by Moberg cl al. ( 1999) is not prese ntly ~• Cc!;!ptcd . Untillhc outcome of this proposal is 
decided. a broad concept of Brtellitl s.l. is therefore adopted. Taxonomic affinities of lhc 
species described. arc d iscussed in more de tail wi thin brief notes for each species. The 
genus concept of B11el/i(l is cun·entl y in a state of much disa1Tay (Eriksson et al. 2002. 
Nordin 2000) and the question. which genera will ullimatcly be recognized should best 
be addressed using molecul ar tools to evaluate classical data. 

Methods 

All specimens were cx••mincd with light microscopy using hand- and cryoscctious. 
Doth convemionaJ bright fie ld microscopy (BF) as well as differential interference 
contrast (OIC) were used. Selected specimens were also st11died with transmiss ioo 
clcclrun microscopy (TEM) accon.l ing to a protor..:o l described in <h:tail by Bung:utz 
ct al. (2002). To impro ve dehydration and infi ltrmion this promcol has been modified 
according to Oungartz & Nash (2004a). 

All specimens were spot tested and routinely examined with standardized lhin- layer 
chromatography (Culberson & Johnson 1982. Cul berson & Kristiosson 1970. Orange 
t!L al. 200 1, Wh ite & James 19&5). TLC-Pla tcs were in terpreted with the computer 
program WLNTABOLITES (Mietzsch ct al. 1994). and scanned for permanent record 
Egan (200 1). ln addition a subset of Sp:!cimens was analyzed by Dr. Jack A. Eli..x from 
the Australian ational University in Canbcrrn us ing standardized High Performance 
Liquid Chromutography (HPLC. Feige ct al. 1993). Spores mcusurcmcnts arc given 
according to Nord in (2000). Pigmclll names follow Meyer & Printzen (2000). Detai led 
specimen infonnation about all collcctions deposited at ASU is available at:~ 
' !Sl! t•dt!lm!!t•('!jnnsf•a•lj•rJjcJ!l js p 

Taxonomic Descriptions 

Buellia argillicola de Lesd., Ann. Cryptog. Exot. ll: 243 (1929) FIGURE 1 

TJpe: MEX ICO. ME.."'(Ico. San kr6nimo. On volcanic. rocks (pebbles embedded in soil) 

(original label data: Est.'\dodco Distr ito Fcodcrnl.. San Jcr6nimo . Sobrc. J>icodrn). 19° 13'30":\. 

100"0 1'30"W. 2598 m alt. Pedro (Pie-rre) Lyoncu no. 110 (MEXU! - ncotypc selected 

here). 

Ta.r:o,omic flOte: No tYI~ material rrom lhe original coUcctions was round. IL can ~ assumed 

that de Lcsdain's ho!Olype col lec tion. originally located in Dunkerque (rTitncc). has ~en 

destroyed during the &cond World War. The SjX"Cim¢n scl« ted as a neOtype was collected at 
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l.ht! 1 }1~ h,)(:•tlily :mtl agr~s well with 1he. clt!sc:: ription in l.ht! pro.iologue.. 

THALLUS (Fig. 1A, BKmstosc. thin, usu~1 lly growing in distim:l<..~ircular pat<:hcs. 

subcfligur-.llc. scvcntl thalli often conllucnt. cpiJithk; continuous to rimose with fine 

Hssttrcs: prothallus distinct. delimiting lhc thallus as ~~ black outline: thallus surface 

malt and chalky. dull. usually white. mrcly gray. heavily pru inosc. phcnocorti<..·.atc; 
entire thallus filled with an abundance of t~tkium oxalate (~SO~+ fanning clusters of 
need le shupcd crystals). 

APOTHECIA-Lecidcinc. (0.3-)0.5-0.8(-1.1) mm in diameter. remaining immersed 

Fig. 1: Light mi~:rugraphs uf IJ tttdfiuargillic:o/u ()/ash /'l 1 5'1).-A. 0\'c::rvi~w of llk! rimo~ 

thallus.- B. Clos.:-up of th.: rimu~ thallus and :tpotheda. -C. Cross se~.~ t ion ur the tlt!thaleu­

type eltciple.-D. Oblong, asc:ospores.- E. Ascospore: no septum thickening is present during 

the spore ontogeny. 
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to ind istinctly aduatc: proper margin thick, persistent. nat excluded with age. black. 

usually covered with a dense. line. white pruina: disc black. plane. not becoming convex 
with age. usually covered w ith a dense. fine. white pm ina: proper cxciplc similar to 
the aerJwlea-typc (Fig. 1C) sensu Scheidegger (1993), i.e. inner cxciplc almost 
entirely reduced. hyphae narrow. hyaline. prosoplcctcnchymatous (1exwra oblita) . 

similar in strucmrc and orientation to the paraphyses. u-ansicnt with the deep reddish 

brown hypothccium (leprodinoides-brown. rexwra imricma). outer cxciplc expanded . 
globular cells strongly swollen (± 1extura oblira ) and moderately carbonized with a 

brown pigment (cf. e/achisw-brown). pigmentation continuous with the cpihymcnium: 
hymcnium hyaline. not iuspcrscd: pur.:aphyscs simple to modcmtcl y bmm:hcd, apicall y 

swollen. with <1 brown (cf. elachista-brown) pigment C<lp. 

ASC I-8-spored. clavate. Bacidia·type. ASCOSPORES (Fig. 10, E)- oblong to 
ellipsoid. usually not constricted. with obtuse ends. not curved. ( 12.0-) 15.0- [1 6.8)-

18.5(- 20.0) x (6.0-)6.5-[7.3]- 8. 1 (- 9.0) pm (11; 60).one-septatc. proper septmn narrow. 

not thickening during spore ontogeny. lateral wall thickenings absent [Beltraminea 

(=Buel/ia)-typcJ: omamenuuion rugulate . 

PYCNIOIA-Rarc . urcco h1tc tO globose. unilocular. at matllrity ;.limost entirely 

occupied by densely brunched conidiophorcs: <.~on id iogcneou s cells mostly tenninal. 

mrely <1 lso intercalary (cf. conidiophore-type V ~um:m Vobis 1980): pycnidiul ontogeny 

similar to the Umbilicari(l-typc (sensu Vobis 1980 and Vobis & Huwksworth 1981): 

conidia simple. bacillironn , 4.0-6.5 x 1.0-1 .5 pm (n = 20). 

CHEMISTRY-With the depsidoncs norstictic, connorst"ictic. stictic and hyposticLic 

acid and one unknown substance (Rf 7. not vis ible in natural light. UV+ orange). Thallus 
and medulla K+ faint yeUow (ye llow solulion. but not orange. needle-shaped crystals 

observed in the microscope). P+ faint yellow. C-. KC-. CK-. UV+ pale white. Thallus 
and apothecia react amylo id with Lugol's (always test with concentrated Lugo l's iod ine 

o r in the compound microscope: positive reactions can be very weak!). 

SUBSTRATE AND ECOLOGY-The type specimen grows on pebbles embedded 

iu <.:; tlcarcous (HCI+) soil (= tt!pctutc). the on ly known Souor.m specimens grow ou 
limestone (strongly HCI+). 

DISTRIBUTION (Fig. 3rRarc. in the Sonoran Desert only known from a single 

location. originally described from central Mexico. 

NOTES-Spt..x: imcns of B. argillicola are superficia lly similar to H. :mbalbula (Nyl.) 
Miil l. Arg. or 8 . vemma (KOrb.) Lett;1u . The U1alli o r 8 . argillicola ;u-e. however. more 

continuous ;md less ex tensively fissured . Apothcc ia of 8 . argillicola have a plane 

disc.: with <~ persisten t Jccidl!ine m<.~rg in <tnd no lhalljnc coll ar or veil. loterm•lly U1c 

structure resembles the aellmlea-type but the outer ex.ciplc is much more prominent and 

pers istent. Both 8 . subalb11l<1 and B. \'tmiiS/(1 h;tve ;t Ulin.largcly reduced c.'<ciple. whi<.;h 
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usually becomes excluded by the swell ing of l.hc disc. Ln B. vemma a Lhallinc coll ar is 
commoo and it can sometimes be present iu 8. subalbula. Bue/lia subalbula is restricted 
to the coast whereas 8 . argiJiicola is known from inland localities. Buellia subalbula 

is characterized by a fuscous brown to deeply acruginosc cxciplc. which always reacts 
HN0

3
+ violet. Buellia \'emma and 8 . argillicola have no acn•ginosc cxciplc pigment. 

Buelfia venusra has pluriscptatc. B. argillico/a one-septate ascosporcs. 

RF:PRF..~F.i\t'fAT I VF. SI,F.CIMF.l'\ EXAMIKF.O- MF.XICO. Si~AI.OA. Na~h 12152 

(1\ SU). 

Bue/lia lepidastroidea Lmshaug ex Bunganz sp. nov. FIGURE 2 

Thai/us sa:cicolus, CI'IIStaceus. areolaws •·el bu/laro-mY.>o/aw s, CrtiSS/IS, t>humeus, cum 

hypollra/lo arero. t\p01Jrecia sessilitl. lecid~ina , marginibtiS propriis n:ci11Sis . Excipulmn 

Jelluis ,ftill'llm. sine pigm~moaemginoso, carbonac~mn. Hym~nimn im~rsp~rsum gunae ol~i. 

Asci 8-spori. Sporaf' unisepw~. oblongtte ,-el ellipsoid~tle, stptibus incmssaws, 7-17 .Y 5-8 

wn . Pycnidia m·cRolara ,·e/ globosa. Conidial>acilliformes. 2-7 .r 1-2 wn. Thallus at~·a,orina. 

± dip/oicintt l't ±/fflgidina comint>ns. Ml'dulla mm- amyloidt>us. 

Type: MEXICO. BAJA CAUfORNM. Isla Ccdros. ridge crest o .. -crlooki ng westc:m shore and 

adjacent canyon to theE at the -;..rw comer of the island. 28~2'00"N. 115°15'30''\V. ca. 300m 

all .. on acid ic rock. 19 March 1994. Nash J.J458 (AS U! - holotype designated here). 

Ta:ronomic IIOte: "lbe species name was fi rst used by lmshaus ( 195 1) in his disscrt:uion but 

was never validly published. 

THALLUS (Fig. 2A, 8 )--Crustosc. Lhin to moderately th ickened. ± continuous or 

becoming dispersed. epililhic : arcolate to subsquamulose or bullate: prolhallusde limiting 

the thallus margin . distinctly blackened to pale gray. rarcl )• white and ind istinct thallus 

surface man and dull. not shiny. usually ivory. rarely beige. cpru inosc or rarely with a 

fine pm ina. phcnocort icatc: without Ca-oxalatc crystals in the medulla (H ~SO,. - ). 

APOTHECIA- U.>eideine. (U.3-)0.5-0.8(- I.I) nun in diameter. soon sessile : proper 

margin thin. black, r.udy pcr.;istcn t. usu:t lly excluded wiU1 :~gc : disc black, cpn• iuosc. 

planl! . soon OOcomiJlg t."Quvex wiU1 age: proper exciplc o r U1e dispersa-typc (Fig. 2C) 

sensu Scheidegger (1993}. i.e. inner cxcipular hyphae d istinct, not rcd ur..-cd . pigmcnh..-'<.1, 

prosoph!ctcnchymatous (re.rrura obliw). l!Xtcnd ing from the deep reddish brown 

hypothccium (leptodilluides-brown, te..xm ra imricata ): outer cxcipul~u· hyplmc short~ 

celled, r..-e lls ;mgular, d is tinctly swollen (U!.:rtura tmgularis) and usually ± carbon ized 

wilh various ;unuunts of brown pigmcnLs (d . e/achi:Ntt~brown) . pigmentat ion 

continuous wi th the epihymenium: hymeuium hy;l liue. iusperscd wiU1 oil droplets: 
pamphyscs s imple to modcr.1tcly br.mchcd. apic;tUy swollen. with a brown pigmen t cap 

(d. elachi!.'W~brown). 
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ASC I-8-sporcd, clava1c. Bacidia-lypc (Fig. 2F). ASCOSPORES (Fig. 2 0 , G, 

H)- oblong to ellipsoid. usually not constricted. with obmsc ends , nOt curved. (7.0--) 
11.4-( 13.2 j- 15.0(-17.0) x (5.0-)6.0-[6.7!-7.4(-8.0) 11m (11 = 60): onc-scplalc. proper 
septum briclly thickened but soon becoming reduced duri ng spore ontogcuy. lateral 
wall thic-kenings absent (± Physcoftia-typc): omamcn tatiou absent (not visible in 
OJC): septum with septal pore canal , simple pore and und iffcrcmimcd pore plug: spore 

wall (fig . 2G, H) diffcrcntiaLcd into smooth. thin pcrisporc (0 .06--0.07 Jim). narrow 
imcnncdimc layer ( < 0 .03 Jtm). lhick proper spore wall (0.34-0.54 /'m) and moderately 

thickened endospore (0.12-0.21 Jim). 

PYCNIDIA-Rare. urceolate to glohose. un ilocular. at maturi ty almost entirely 
occupied by densely branded conidiophores: conidiogcncous cells mostly terminal. 
rarely also intercalary (cf. conidiophore-type V sensu Vobis 1980): pycnidial ontogeny 
sim ilar to the UmbilicaricHypc (sensu Vobis 1980 and Vobis & Hawksworth 1981 ): 
conidia simple. bacillifonn. 2.0-7.0 x 1.0-2 .0 p m (n;;; 41). 

CHEMISTRY-With the depsides utnmorin and chloroatnmorin and Lhc depsidones 
diploidn. 3-dcchlorodiplo ic.~ in. fulgidin and isofulgidin. HVLC-:utcfaclS: h;tcm<ltommi<.· 
acid. mcthylfl·Otscllinatc (HPLC by J. Elix. C.mbcrra). Thallus and medulla K+ yellow. 
P+ onmgc. C-. KC-. CK-. UV+ potlc ivory. The thallus medulla and cortex docs not 
react amyloid. upotheci:.t ure amyloid in Lugol's (<tlways test with <·onc.·enLruted Lugor s 
iodine or in the <.~om pound m.i<.:roscopc: positive reactions call be very weak!). 

SUBSTRATE AND ECOLOGY-on a variely of siliceous (HCI-) rock substrmcs. 

DISTRIBUTION (Fig. 3)-Common along the <."Oast of southcm California <Uld Uaj<t 

Caliromia. 

NOTE5-Thalli of B. lepidMrroidetl sometimes vaguely resemble B. dispersa or 

Fig. 2: Rue/lia lt!flida:umidt!tl (A- E. light micrographs: F- 1·1. TF.M micrographs). - /\ . 

Overview of the arcolate. sublobatc thallus wilh sessile apothecia (Nash 6J.I2a).- D. 

C lose-up of thallus and apot.hecia (~ash 6742a}. -<.:. Cross sect.ion through t.J1e apothecium 

with inspcrscd hyncnium (Knsh 3~58).-D. Prcmmure ascospor<! with distinct ~pHi l 

thickening (Nash J.j./58).- E. Conidia (1\ash J.J458). -F. Bac,dia-typ;:. ascus(Nash 

38-138; fo r design:uion of the difTcrem layers see BcllcmCrc 1994): The a- and h. Jayer 

(ab) are barely visible and cannot reliably be distinguished (possibly as a result of fixa tion 

:ntif:u:ts); (c) (lUter dectron op:1que c-la}'cr: (d I) d l -luycr. i.e. the outer tholu s. which is 

distinctly laminated (in Light microscopy this outer p:tn sta ins deep blue with Lugol"s 

iodine): (d2) d2-Jayer. i.e. t.J1c inner tholus. which is nOt layered and :::homogeneous (not 

staining in Lugol's iodi n<"); (oc.) ocular chamlx!r. - G. ).llnture ascospor.:. with reduced ~pta I 

thickenings (Nash 38-138).-H. Spore wall of:t m:uurc ascospore (Nash 38438): (as) ascus 

w:1l l:(s) mucilaginoussht::nh : {I) pt!risporc; (2) intcm1ediatc layer; (3) proper spore wn ll : 

(4) end~pore. 
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B. naslti i. 811e1Ut1 lepidasrroidea is. however. strictly coastal and characteri zed by 

oil droplets in Lhc hymcnium. This inspersion is usually di stinct especially if thick 
apothcc ial sections arc treated with 5% KOH. ln th in sections. oil inspersion may be 
less conspicuous but nevertheless always present Thalli growing close to the seashore 
and subject to spray often show more exuberant growth than sheltered thalli Their 
thallus :u-colcs become su-ongly inllatcd and alX)thccia thus appear ·'stalked .. . 

The North American specimens fi t well into the concept o r lmshaug 's 8 . /epidttslmidea 
zmd the species is described here to validate the name lmshaug first introduced for 

this species. The species belongs 10 a group of t.'lXa wi th indistinct P"ysconicHypc 
ascospore.'\. a disper.m-type cxciplc and an oil-inspersed hymenium. This group of 
species is currently not well understood. Ruellia lepidnstm idea is very similar to 
European material of 8. e.\·celsa (Leight.) A.L. Smilh. Scheidegger (1993) selected 
a lectol)'pe for B. excelsa but the material could not be found at OM. Specimens 
identified as 8. e.rcelsa from Scheidegger's private herbarium have a more distincLi y 
brown thallus. contain only atra norin. not di ploicin or fu lgidin and were collec ted 
at high al titude, not close to the seashore. Scheidegger (1993, p. 349) mentions that 
the species is distributed "in dunes and in mountains''. I.n the Sonornn Desert Regiou 
B. /epidastroidea is clearly confined to coastal. maritime habitats and has not bccu 
found further inland or at hi,gh altitudes. Other ta;"<a in lhe Buellia excelsn-group are 
B. boergesenii Imshaug and B. jorgensis Zahlbr. (Chile- M-006 1335. Spindler 16158. 
del. r ollmann). Buellia conspirans (Nyl.) Vain. is a saxicolous species similar to 8. 
boergensii according to lmshaug (1955). It is currently listed in lhe North American 
Checklist (Essliu,ger 1997) as a synonym of 8 . curarellae Malme. Buellia curarellae 
is. however. a conicolous species with distinct lateral spore wall thickenings. It was 
transferred by Marbach (2000) into lhe genus Nafe/Ua. 

Httellia lepidm;troit!ea is trcutcd here us <1 distinct stx:cies. but a more de ta ikxl rcvisioo 
of Lhe Hrwllia excelsa-group is necessary to eva luate lh<: tuxa currcrllly included in lhis 
group. Ue(;';mse of the o il inspersion in Lhe hymenium. species of Lhe Huellia e.\'cel!m­

group show some affiniLics to Lhe genus " Haji!lliti". The presence of diploicin and 
rchttcd substances in H. lepidastroideo is unusual for Buel/ia s.str. but Lhcse substanc.:cs 
have been reported from ''Hllfellill". Scheidegger ( 1993) did. however. not ind ulic B. 
e...rceh·ll within "Hafellia'' bcc:.tuse the al)cospo~ lack I:Lleml wa ll thickenings and he 

d id not find diplo iciu in 8 . excelm . 

Buellialepidasrroidea usually can be easily distioguishcd from B. (" lft{(ellia'') regineae 
because of its Lhinner thallus. wilh smaller. more dispersed areoles. smaller apothecia 
and ascospores. Lateral wa ll thicken ings arc usually present in spores of 8. regineae. 

Fig. 3: Distribution or 8 11tllia argillicola and D11ellia lepidastroidea in the Sonoran Desert 

(r-loristic Provinces according lO Shreve & Wiggins 1964). 



Buellia argillicola 

··-. • • 
• 

-v 
I 

Buellia lepidastroidea 
'h ?, 

Subdivisions of the Sonoran Desert Floristic Province (Shreve & Wiggins 1964): 

89 

-t\rizonaUpland Mag<blma RrSIQil - Cmtra!GutrCOIISI 

tow« Colo""' RogK. lll l lllllll l ll l t::=:~r;,~,,orso~l Vaodoo 



90 
but less d istinct than in 8 . leptoclinoides (sec notes o n B. regineae). 

Thalli of 8./epidastroidea and B. excelsa arc very similar to B. dispersa and B. nasltii. 
All these species also share the same cxciplc anatomy and have indistinct Physconia· 

type ascospores. The angu lar r.hickcning of the spore scptlun, which is characteristic for 

the Physcouia-lypc ascospore. can only very briefly be observed in premature ascospores 
(Fig. 20) but becomes soon reduced in mature spores (Pig. 2G & H). Buellia dispersa 
and H. nashii. however. do not contain oil droplets with in the hymcnium. 

UEllRESEl\'TATJVE SllECL\IJENS EXAMlNE0-~1.EX ICO. BAJA CAuFORt"lA. Egan 

13790 (0:\IIA): Kalb 24657 (hb. Kalb): Sch~·ideggcr Jm·. N1: 170.J89. 7/.95. I 50./55 (hb. 

Scheidegger): Wclxr L-13033. [,.4301-1, L-43062. L-36575 (COLO): \\l'ctmorc 63851, 75765, 

72431.63498. 75873 0<\tN): :<ash 38242. 34370. 38241 . 868&. 34319. 4916. 34052. 38256. 

8730, 15 J 88. 38-159. 3.J358. Ryan 2136, 21263 (ASU). BAJA CAufiOR.~IA SUR. Wctmor.: 72223 

(M I)..T); Marsh 6080. Nash 89-17 (AS li).-C~ITEO STATES. CALIFOR~IA . Los Angt'l~ Co. 

Br.~u 9799. Brnu 10219. 11843. 11844 (S BBG): Hasse E:rs. 155 (ASt:}: Weber L-41606. L· 
.J2823 (COLO}. San ta Barbara Co. Brnu 7379. 7605 (SBBG). Nash 32646.33021. Ryan 

31255b. 31170 (ASU). \VAStU~c ·ros. Kitt itas Co. Ryan 16838 (ASU). 

Buellia nashii Bunganz sp. nov. FIGURE 4 

Simi/is Ouelliae dispersae sedapotlleciae cwn pigmemoaerugittoso eltl1allt1Sacida nors#cticll 
er connorsticriw 1•el acida srictiw cominens. 

Etymology: ·nte species is na med in honor of my Ph.D. super\'isor Dr. lltOmas H. Nash Ill . 

Type: MF.XICO. CoAHUILA. 3 km \V of tho! )Xt\•etl road , at tho! Ddorcs sign. 26"00'00"1'", 

101"00'00"\V (e&im:th!tl coorditwtcs), on volcanic rock . 20 March 1976. N:tsh 67-12u (ASU! 

- holotype cle.,ign:tted here; one isotype :1l MF.Xt l, one isolype at US). 

THALLUS (Fig. 4A, 8 )-<:::mstose. Lhick , ± contiuuous or OOcoming dispena .. -'(.1. 

cpi lilh ic: areohHe to subsqumnulose: prolhaUus absent: lhallus surface matt and smooth 

to deeply fi ssured. dull or± shiny. usuuUy ivory. beige to deep brown or gwy. rarely 

l-.!ad gray, with line or 1..:oan>c pmiua , r.udy cpminosc. pheuocorticalc: with few. or 

ntrely l:trgt! amo unts of Ca oxal;1te crystals (H-:S0
4
+ fanning clusters o f needle shapt!d 

sulphate crystals). 

APOTHECIA-Lecidc ine. (0.4-)0.6-Ll(-1.2) mm in diameter. sessile: proJXr 
margin black. lhin LO lhick. usually persistent rarely excluded with age: disc black. 

usually cpminose. rarely wilh white pn1ina. plane. o ften becoming strongly convex 

wilh age: proper cxciplc of Lhe dispersa-type (Fig . 4C) sensu Scheidegger (1993). i.e. 

inner cxciple distincl. not reduced. hyphae pigmented. prosoplcctcnchymatous (text ura 

oblita). extending from lhc deep redd ish brown hypolhecium (leptoclinoides-brown. 

te:rtura inrricaw): outer cxcipular hyphae short·ccllcd. cells angul ar. distinctly swollen 
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Fig. 4: Utwfliu na.,·hi i. - 1\. SubMJu:unulos.:. thallu s with );Cssil.: apothecia (Nash fi724u). -

13. Close--up nf thallus (Na:-.h 6724u).- C. Cross s-.:ct inn of an apot.lk!cium with disperm-typi! 

~xciple (Nash 1511 .lb).- 1). Ov.:rm:uur.: . slightly umsu·icll!d :tM:ospore with ll!duc.: t.l septum 

thickening (N;~sh 153/Jb). - F.. Minni\Jgu late ;&;usporc nrnamcnL.atiou vis ibk at;~ late st;sgc 

of the ~ Jx>re umogeny (Nash /5J /Jb). - E Conidia (Na~h 15J/Jb). 

(textura tmgult1ris) and carbonized with various amounts of a brown pigment (cf. 
elachisra-brown): small amounts of a diffuse acmginose pigment present but restricted 
to !.he outennost cxciple cells (ciuereonifa-green. HN0

3
+ violet): only lhc brown 

pigmentation continuous with the cpihymcnium: hymcnium hyaline. not inspcrsed: 
paraphyses simple to moderately branched. apically swollen. with a brown pigment 
cap (cf. elachisw-brown). 
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ASCI-8-sporcd , clavate. B"cidia-typc. ASCOSPORES (Fig. 4 0 , E)-oblong to 
ellipsoid. rare ly constricted with age . wir.h obtuse ends. not curved. (1 1.0-) 12.9-4 14.5)-
16. 1(-19.0) x (6.0-)6.5-[7.3)-8.1(-9.0) Jtm (11 ; 60): one-septate. proper septum 
briefly thickened but very soon becoming reduced during spore ontogeny. lateral wall 

thickenings absent(± Physconi<t· lypc); ornamentation micron •gu latc. 

PYCNIDIA-Rarc. urceolate to globose. unilocular. at maturi ty almost entirely 

occupied by densely branched conidiophores: conidiogcncons cell s mostly tcm1inal. 

rarely also interc alary (cf. conidiophore-type V sensu Vobis 1980): pyc nidial ontogeny 

s im ilar to the Umbilicorio-typc (sensu Vobis 1980 and Vobis & Hawksworth 198 1): 

conidia (Fig. 4F) simple. bac illi fo rm. 5 .0- IO.Ox 1.5-2.0 11m (n:;::: 20). 

CHEMISTRY-Typically with the depside atmnorin and the depsidones uorslictic 

(fanni ng onmgc. nccd lc·shajX!d cryswls in the compound microscope) and connorsticti<." 

ac id. Some specimens do not cont<lin norstictic acid but instead arc churJctcrized by 

stict ic and hyposi lil·tic ~K~id . Specimens Lypil·ally react K+ yellow to red (sometimes 

weak). P+ yellow (sometimes weak). C-. KC-. C K-. UV- (pale). The thallus is not 

~unyloid. apotheci ~1 rc<~cl mnyloid in Lugol"s (:dways te st with <.~Olll'Ctllnllcd Lugol's 

iodine or in the <.~ompound mi<.~ros<·opc: positive n.:aclions l~un be very weak !). 

SUBSTRATE AND ECOLOGY-On a variety of siliceous (HCI-) rock substrates. 
rarely also on sandstones with small amounts of carbonates (HCl+ ). 

DISTRIBUTION (Fig . 6)--Thc species is widely di slri butcd throughout the Sonoran 

Ucscn Region and adjacent areas. extend ing into NE Mexico. but absent (rom low 

dcscn elevations. 

NOTES-Thalli or 8 . nashii arc very similar and al most as \'ariablc as those o f 8. 
dispersa (see the description of morphotype I in Dunganz et al 2002). The two species 

nevertheless arc rcliabl>• distinguished by the ir chemistry (2 ·.o.methylpcrlatolic acid 

in B. dispersa. ''s. norstictic and/or stictic ac id in B. nashit) and their different exciple 

pigmentation. No specimen with the chemistry of 8. dispersa conlains any u-aces of 

the aerugi nosc. HN03+ violet pigment cinereonifa-grccn. In specimens of B. nashii 
this pigment is always present but usually confmed ooly to the outennost ce ll s of the 

exciple. Specimens should always be te sted with HN0
3 

for a reliable identifica tion. 

Most spec imeos o f B. nashii contain norstic tic acid and arc thus eas ily distingui shed 

fonn B. dilpersa because o f the fonnation of distinct orange. needle-shaped crystals if 

KOH is appl ied to apothecial or thallus sections. 

Rk: PRI::Sk:NTATIVE SPOCL\ol i!:NS J:.:XAMJNEU-~'lliXICO. UAJ,\ CAUFOKNI.A . :'\ash. 

26285. 26320b (ASU). Cuu nJAHllA. K'nsh 13817, 13766 (ASL:). CoAuUJu. Nash 6742c 

(ASU).- UNITiill STA'l'I'.:S. A IUWNA. Co(:hist• Co. Wclx'r S883 1 (COLO). Coconino Co. 

Boykin 28-19, 2674. N:.sh 306n. -1980 (ASU). Gil u Co. N:.s.h 7386 (ASU). Cruhum Co. 

Kash 766 1 (ASU). Mnriropn Co. >:ash 841/.6266. 9850.6659. 987. 5011 (ASU). Mobil\'(' 
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Co. N:1sh 7JOJ (ASt '). Pinal Co. Nash 61 5 1 (AS LI). S1tnh1 Cruz Co. Na:-h 19231 (ASU). 

l'm·upni Co. Nash 3-1/37 . . 1-1149. 3../188, 6361. Ry:m 26958 (ASU). C ,u ,ll"t lU.NIA. lnyo Co. 

Ry:m J.J88 / (J\S U). Sun Uit·~o Co. Nash 7052 (1\SU). Cm.uatA IJCl. Su n Jmm Co. Nash 17757 

(t\SU) . NH\ 'AUA . Lin~oln <.:o. Ryan 15862 {ASU). NHW MI!XI t;U. Su n J uun Co. Na.o;h 16397. 

16:19.5. Rankcrl// 7 (ASU). UTAU. Kunc Cu. Nash 5071. 5-157. Sash 66/lJ (J\SU). Sun Juun 

Cu. Ncb.!d ;cr 2800(/\S U). \VushingttJfl Co. Nash 151 15 (AS U). 

Buellia llm'ajoen!il.{j Bungartz sp. nov. FIGURE 5 

Thallus sa:ricolus. cr~tsract>us. areolarus l't>l mbfobaws. crnss 11s, eburneus, sine hyp01hallo. 

Apotht>cia immt>rsia ,,,[ adnmitl, lt cidt>hlll , morginibus propriis u>mds. E.\·ciptdw n tt>mtis . 

/t l/l ·o-cael'lllemn. pigmt>111rm1 aerugiuoswn comiuens. carbonaceum. Asci 8 -spol'i. Sporae 

unisep:ae. oblongae \'l'i angrme oblongae. sep:ilms im:mssams 13-25 x 6-10 Jlln . Pycnidit1 

wuolara \·e/ globosa. Conidia b11cillijormes. 3-1.5 x 1-1.5 Jtm . Thallus 11cidanorsrictica et 

comwrsticticlll!l srtbsumcia :ramhonia cominl'IIS. Mt>du/Ja amyloideus . 

Elymology: ' llle sp·ecies is n~med ~fter the Native. American Navajos and lhe type specimens 

\\Wl! collected on ~av~jo Sand stone. 

Type: U.S.A. UTAH. K~ne Co. About 16 km east of Kanab along U.S. Highway 89. in Jolu1son 

C3llyon near the Kan~b Stake Welfare Farm. c~. 1734 m. 37002'14"~. 11 2o:l i '53''\V. on 

1'\avajo Sandstone. ~ebecker 1577 (AS U! - hOh.)type designated here). 

THALLUS (Fig. SA, B}-Cntstose. th ick. ± continuous. epil ith ic: areolate to sub lobate 

often fonn ing rosettes: prothallus abscnl: thallus surface matt and dul l. not shiny. 
usually ivory. be ige. rarely with a pinki sh tinge. usua!Jy strongly pn•inose. rarely weak 
or abscut, phenoconicate: entire thallus filled wi th an abundance of calcium oxalate 

(H ~SO~+ fonning needle shaped crystals). 

APOTHECIA-Lccide ine. (0.3-)0.5-1 .1(-1.4) mm in diameter. immersed. becoming 
m.J natc wit.h age: proper margin bl~•ck, thin.± pers istent. excluded with age: disc bluck, 
usually wi th a line white pn•ioa. plane. becoming slightly (.'Onvex with age: exciplc 
narrow. poorly different iated. of the aerlwlea-typc (Fig . 5C) )'tmsu Scheidegger 

(1993). i.e. inner cxcipular hyphae narrow. hy~1 li nc. prosople<.·-tcn(.~hymatou s (re:a ura 

oblita). often red uced, similar in stmcture and orien tation to the paraphyses. transient 
with lhe deep n.xldish brown hypotbecium (leproclinoides-brown. te:cw ra imricaw). 

outer excipular hyphae par.l llcl. moderatel y swollen (te:rtura oblita) and moderatel y 
carbonized with various amounts of brown and acmginosc pigments (cf. el tl<:hisw­

brown & ciuereoruj(J-grccn). pigmentat ion ± continuous with the cpihymcnium: 
hymenium hy;•tinc. not inspcrscd: pnmphyscs simple to modemte ly bnmchcd.Hpic;t ll y 

swollen. with a brown pigment c:~p (cf. e/achisw-brown) and :1 diffuse. at.:n•ginosc 
pigmen t (HNOJ+ violet, cinueon ifa-green). 
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ASCI-8-sporcd, clavate. Bocidia-Lypo. ASCOSPORES (Fig. 5E-I)--<>blong to 
narrowly oblong. very rarely constricted. w ith obtuse ends. not curved, (13.0-)16.3-

(18.6]-20.9(-25.0) x (6.0-)6.2- (7.1]-8.0(-10.0) 11m (11 ; 60): one-septate . proper 
septum briclly lhickcncd btu ve ry soon becoming reduced during spore ontogeny. 
lateral wall thickenings absent (± l'hyscouia·typc): ornamentation micronJgulatc (to 
fain tly sl.J'iatc): septum with septal pore canal, simple pore and undiffcrcutiatcd pore 
plug: spore wall (Fig . 5G) diiTcrcntiatcd into smooth to indistinctly cracked. lhick 
pcrisporc (0.30-0.40 pm), narrow imcnncdimc layer (< 0.03 J1In) .lhick proper spore 
wall (0.35--0.53 pm) and moderately thickened endospore (O.Jg.....(J .30 pm). 

PYCNIDIA-Rare. urceolate to glohose. unilocular. at maturi ty almost entirely 
occupied hy de nsely branched conidiophores: conidiogcncous cells mostly terminal. 

rarely also intercalary (cf. conidiophore-type V sensu Vobis 1980); pycnidial ontogeny 
similar to the UmbilicaricHypc (sensu Vobis 1980 and Vobis & Hawksworth 1981 ): 
conidia simple. bacillironn. 3.0-4.5x. 1.0- 1.5 pm (11;; 20). 

CHEMISTRY-Typic<•lly wilh the depsidc atnmorin und traces or the dcpsidonc 

norstictic ••cid. Several xmllhoncs have also been dctcct\.xl with HPLC by J. El ix: 4. 5-
dichloronorlichcxanthonc. arthothclin. lhiophanic a<.·id. However. the LhaUus docs not 
react C+ or..mgc and the UV-IIuorcscencc is only f<•iut. possibly obscured by the large 

mnoum or Ca-<>xalmc pruina on lhc thallus surfa<.·c. Th~•ll i usm•lly react K+ ye!Jow. 
n1rcly K+ ye llow-rl!d (forming onmgl!. ne\.xl le-sh<~pcd <.·ryst<~ls if observed in the 
compound mjcrm;cope). I' ± yellow. C- . KC- .CK- . UV± pale yellow to beige. Thallus 
and apothccia react strongly amyloid. 

SUBSTRATE AN 0 ECOLOGY-Qn 1imestone (HC1+ strong1y rcac ting)orsaodstone 
with some traces of carbonates (HCl+ weakly rcac ling. rarely I·ICI- ). 

DISTRIBUTION (Fig. 6)--<.:urrcnt ly known only (rom lhc U.S.A. (Ul:lh. New 

Mexico. Colomdo. Northern Ari:t:ona. Califomia). 

NOTES-The th ick. pruinose. arcolate to sublobate. deeply amyloid thalli of B. 

Fig. S: But>l/illllll\"a)Ot'lfSis.-A. 0\•.:: rvicw of arcoiMc thallus(I\1cbcckcr 1581).- B. Closc­

UJ> of nrcolatc thallus (Xcbcckcr 1581). -C. Cross section of an apothccium with aethalea· 

type cxcipl l:'- (~cbcckl:'r 1581).-D. llynX"nium with asci. p..1raphyscs and one ascospore 

(Nash /581).-E. Mature ascospore: an indistinct scpum C!ll1 lx seen in S()mc of the spores 

(Nash 1581).-F. Immature ascOSJX>IX' prior to septum format ion (Nash 1577- holotypc).­

G. ~nturc ascOSJX>re (Xash 15n - holot)'(>C).- 11. Wall layers in nn immature ascospore: 

(I) ou ter layer (pcrisporc and mucilaginous sheath not dis Linclly differentiated); (2) proper 

spore wall :tnd (3) endospore beginning tO become difTcrcntintcd (N:~.sh 1577 - holotypc). - 1. 

Walll:tyers inn malurc ascospore: (as) ascus wnl l: (s) muci laginous shcalh: ( I) t>erispore: (2) 

intcrmcdi:ttc l t~ycr : (3) proper spor.:. wall : (4) endospore (N:"tsh 1577 - holot}1)C). 
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nm·t1joensis arc very di stinct and specimens arc not easily confused w ith other species. 

Type specimens collected by Ncbcckcr were origi nally identified as 8. retro,:erreus but 

do not resemble that species. Although the species is very disti nct. only a few spec imens 

have so far been coll ected. 

REPRF.SF.NTATIVF. SPECI ~1F.NS EXAM I'KF.O-U~ITJo:O STATES. AtU1.<lNA Apoche 

Co. Nm•h 9/JJ (AS ). CAJ.I•'ORSIA. San Bernardino Co. 'ash 10.150 (ASU). Cm.muoo. 

l.nrinu~r Co. Ryan l"ll.f2 (1\SlJ). NF:w :\1F:xtco. San Juun Co. Marsh 11. (J\SU). CIJlh 

Gmnd Co. Ry;ul //636(1\ SU).lJT,ur. Ka ne Co. ~dx,.;k~r 1581.1574. 1580(1\S 

Bue/lia regineae Bunganz sp. nov. FIGURE 7 

Thai/us sa:cicolus, CI'IIStaceus. areolaws 1·el bu/laro-mY.>o/aw s, CrtiSS/IS, t>humeus, cum 

hypollra/lo mero. t\po!lu,cia sessilia. /ecideiua. marginibus propriis tenuis. E..:cipulmn tem1is. 

f11il'lllll. sine pigmemo aemginoso. carbonacewn. Asci 8-spori. Sporae tmisepwe. oblougae 

1•e/ ellipsoMeae. septibus incrassmus 11- 19 .Y 5.5- JO 111n. Pycnidia globosa. Conidill 

bacillifonnes. 4-5...: 0.5-1.0 f lln . Tim/Ius ammorina. gangafeoidina. dip/oici11a. fitlgidilm et 

acida haemmommican virensica comine11s. Medulla amyloidi'td. 

E tymology: The species is dcdic:ucd to my sister Rcginc. The species epithet "regineae" also 

rc 01inds of tltc. superficially similar but not closely rdatcd Buellia capitis-regum W.A. Weber. 

which has a similarly "gnarlcd"lhnllus surface. 

Type: ).1EXICO. IJAM CAUl"'R."-111. Isla de Guadalupe. along west coast at ··Fondeadero de l 

Oeste" near light. 28°58'50"N. 118°18'50"\V. on N-facing cliffs abo\'e the ocean. on basa lt. 

ca. 80 m alt.. I J:muary 1996. Nash 38303 (ASU!- holotypedcsign:ued here). 

THALLUS (Fig . 7A, B}-Cn1stose . distinctly thickened. ± continuous. cpilithic: 

bull atc-arcolatc. th allus surface ''gnarled": prolhallus d isti nct. delimiting Lhc Lhallus as 

a black out line: th allus surface smooth (but o flcn eroded in herbarium specimens). mau 

o r± sh iny. usually white to pale ivory. rarely whitish gray. epn1inosc. phcnocorticatc: 

lacking crysmls within thallus medulla (H2S0.1-). 

APOTHECIA- Lccidcinc . (0 .3-)0 .6-1.1(- 1.4) nun in dimnctcr. soon sessile ; proper 

marg in lhin , black , rarely persisten t. soou excluded wi U1 agt!: disc black. epn1 inosc. 

plane. sometimes± convex with age: proper t!xciple of Lhe dh;persa-type (Fig . 7C) 

j'ensu Scheidegger (1993) , i.e. inner cxciplc di stinct, not reduced , hyph~tc pigmcnh..-'f..i. 

prosoplectcnchymatous (textura ablita), extend ing from U1c deep reddish brown 

hypolht!Cium (leprodinoides-brown. u:.:a11ra imric:aw): outer excipular hyphae short-

Fig. 6: DiStribution or Bllellio IIMitii and n,~/lia nm-ojoensis in the Sonoran Ocst'.n Region 

(Fioriscic Provinces according co Shrcv~ & Wiggins 1964). 
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celled. cells angular, d istinctly swollen (te.xrura tmgularis) and usually ± carbonized 

wilh various amounts of a brown pigment (cf. e/(ICIIisw-brown). pigmcmat ion 

continuous with the cpihymcnium: hymcn ium hyalioc. inspcrscd wilh oil droplets: 
paraphyses simple to moderately branched. apically swollen, with a brown pigment cap 

(cf. el!tchista-brown). 

ASCI-8-sp01~d. clavate. liacidia-type. ASCOSPORES (Fig . 70-F)-oblong 
to ellipsoid. usually not constricted. wi th obtuse ends, not curved, ( 11.0-)12.8-

(14.6)- 16.3(- 19.0) x (5.5-)6.4-(7.4]-8.4(-10.0) 1•m (" = 60): one-septate. proper 

septum distinctly and ± pers istentl y thickened du ring spore ontogeny. lateral wall 

inconspiciously th ickened (± Callispom-type): ornamentation absen t (not vis ible in 

DIC): septum w ith septal JXlfC canal, simple pore and undifferentiated pore plug; spore 

wall (Fig. 7F) differen tiated into smooth . thin pcrispore (0.06-0.09 11111). indistinct 
intennediate layer(< 0.0 1 11111) . moderately thickened proper spore wall (0.26-0.30 

Jim) and thick endospore (0.23-0.4 1 Jtm). 

PYCNIDIA-Infrcqucnt . globose. unilocular. at mmurity almost cnlird y occupied by 

densely br.mchcd <.:onidiophorcs: conid iogcncous <:ells mostly terminal. mrcly also 

intcrcahtry (cf. <.·o nidiophorc-typc V sensu Vobis 19SO); pycnidial ontogeny similar 
to the Umbilh:aritt-lypc (sensu Vob is 191:)0 und Vobis & Hawksworth 19}; 1): conidia 

simple. bacilliform. 4.0-S.Ox 0 .5-1.0 JHn (n = 20). 

CHEMISTRY-The depsidcs atranorin and chloroatranorin together with various 

artifacts from hydrolysis of atranorin (chlorohaematommic acid. haematommic acid. 

methyl-~-orscllinatc) have been detected. Other biosynthcticall)• related depsides 

found in the specimens arc: gangaleoidin. norgangalcoidin. chlorolecidioidin. dechlo­
rogangalcoidin. One specimen contains brialmontin I . The fo llowing biosym.hctically 

related depsidoues were detected: diploicin. 3-dechlorodiploicin. flligidin and 

isofulg id in . One specimen contains vircnsic acid . (HJ>LC by J. El ix. Canberra). K+ 

deep yellow. P+ faintly yellow. C-. KC- . CK-. UV+ bright yellow. The thallus medu lla 

and the apothccia react strongly amyloid. 

SUBSTRATE AND ECOLOGY-Growing on siliceous rnjncral-poor coasl:•1 nx:k 

(~cncr.olly HCJ- ). 

l+'i~. 7: Uudlitl regim!ae. - 1\. Overvi~w of lh~ bull:u~-:m: .. -olat¢ th:1ll m. out..lin.:d hy :1 distinct 

black. pruthallus (Wc:Lmrll"c: 75787). - B. t:losc:-up of the thallus (Wetmore 75787).- <:.. 

1\pothecium with i nSJh!r~d hyll"l<! nium a nd di:,persa-ty pe cxciple (Wetmore (13682).- D. 

Mawr~ ascospore with i ndist.in c t l at~m! wall th ickenings (:uTmv; Weber 1-:.:cs. 89). - E. M:tture 

asu>spure (Nash YH/9). - E Wall layc:r:o. in :1 mawre ascospore: (s) mucilaginous sheath: 

(I) [>!!rispore: (2) indistinct. narrow inll:rmc=di:nc: layer; (3) proper spore wall : (4) endt>SIX>re 
(N:tsh .f4.1/9). 



99 



100 

DISTRIBUTION (Fig. 9}--Currcntly known only from the coast of Baja California 

and somhcm Califo rni a. 

NOTES-Ruellia re,r;ineae is closely rela ted to a group of species . which are commonl y 

treated wi thi n Hafellitt. a genus described by Kalb ( 1986) to accommodate species with 

an oil inspcrscd hymcnium and conspicuous late ral spore wall thickenings. Etayo & 
Marbach (2003. p. 373) also emphasize that all species of Hafellia have·· ... strongly 

branched paraphyses (fanning an cpithecium) ... ' ' and typically occur in habitats wi th 
high humidity. Most species included in the ge nus are cortico lous. Hafelliathus appears 

very distinct fro m species related to Huellia aethalea. which is often regarded as the 
core group of the genus Buellia . 

Unforttmatc ly !ltis concept is currenlly in d irect violation of Lhe Botanical Code as 

udoptl.-d in 1999 in S l. Lo ui s (Greutcr er ttl . 2000). This c.:urrcntly ;u:.:ccpted code lists 

Huelfia di:!lciformis as the type o f the conserved genus Huellia. 11te listed type dearl y 

belongs to Hajelfia and was included within that genus by Marbach & Mayrhofcr (iu 

Marbach 2000). This tmnsfer is formally inva lid because a listed type of one genus 

(i.e. Bue/fia) <.:annat belong to unmher gen us (i.e. Hafellia). To ;1void tuxonomit.· 

upheo1val Moberg ct al. ( 1999) proposed to change the listed type from H. discifon nis 

to 8 . aellwlett. The majority o f lic.·hcn taxonomists read ily U<."'Cept lhc genus H(ifellia 

(Birkbcck et <1 !. I ~JO. Eriksson et aJ. 2002. Etayo & Marbach 2003. Hafellner & TUrk 
200 1. Kalb 1986. Marb;:~ch 2000. Pussw01ld et a l. 1994. Scheidegger 199 1. Sche idegger 

1993. Sheard 1992. Sheard & T0nsbcrg 1995). In co ntrast, Nordin (2000) adopted a 

very broad <."Oncept o f Buellia suggesting Umt the proposa l to change the listed type will 

most li kely be rejected . Rico ct al. (2003) went even fu rther ;lrguing thnt Ute acc.·cptan<.:c 

o f the most recent code impJjcs lhat Hafellia must be treated as n synonym of Buelfia 

s.slr. Until a decision on the proposal submitted by Moberg ct a l. ( 1999) has fonnall y 

been reached. spec ies wi Ut aftin ities to H(ifellia must therefore be included wilhin 

Hue/lia s. !. 

Bue/lia re.r;ineae is closely related to B. leproclinoides (Nyl.) J. Steiner (= Hafellia 
Jeptoclinoides (Nyl.) Scheid . & H. Mayrhofer nom. illegit.). Material o f 8./eproclinoides 
was examined for comparison from M and the private herbarium of C. Scheidegger. The 

specimens have a more d istinct lateral wal l thickening Lhan B. regineae. Ne\'crthelcss 

both SJX!c ies arc very similar but the mcdu Ua of Bue/lia regineae reacts strong))• amyloid 

and SJX!Cimcns con tain fulgidin , isofulgid in and diploicin instead of placodiol ic acid . 

Doth species arc sax icolous. which is unusual g iven that the majority of related species 

appears to be corticolous. Paraphyses of bolh /J. reg it~ecte and B. leproclinoides are not 

considerably di ffe rent from other saxicolous species and a d istinct layer on the surface 

o f the hymenium could not be observed (i .e. a distinct epithccium is absent). Thalli 

growing close to Ute seashore and subject to spray often have more exuberant ar\!oles 

and look ''gnarled" . 
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Fig. 8: Buel/ia slleardii (Nash /0086- holotypc).- A. Areolate thallus wilh sessile apothecia 

and a black hypolhallus.-0. Cross section or an apolh«-ium with dispersa-typc excipk.-C. 

Ilymenium with Bacidia-typc ascus (the arrow indicates the characto:ristic sLaining of the 

tholus Oanks in Lugol's iodine). 
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RE J'W: ESENTATI VE SJ'EC IMENS EXAM INEil-\1EXICO. R o\JA C .\I .II'IIKNIA. Nnsh 

260Y2, 26093, .~8303 (1\SIJ): Weber s.n. (COLO). 

Sp('('im C'nS of B.leptoclinoides £'xnmined ror compar ison - 1-'RA~CE. E.\STtllN P\'RH~~:ES 

(= DEPARTE.\tc:-rf PYRENB:s 0RmNTALE). Schcideggc-r8480a.b(hb. Schddcgger): Kalblichenes 

Neotropici E.u. 372 (M-0061356). AtSACE (= Dl!m~ttete.'T AL.SACE). Suz:a s.tl . (M-0061354). 

EUROPE. t:NK..,.OWN LOCALm·. Arnold s.11. (Nl-0051355). 

Commf:'flt : A specimen selected by Meyer & Prirnzcn (2000) as a reference collection for 

the pigment lepJoclinoides-brown (Vezda Licl!enes Selecti Exs. -146: M -0061353) has bi:cn 

erroneously identified as II. Jeptocfinoides. 11tc specimen in M be longs to B. sa.v:on1m. 11te 

s..1.me pigment is nevertheless present in this S(X'C imc.·n and i1 is unnecessary 10 change Lhe 

reference collection for this pigment. 

Buellia slreardii Bungartz, sp. nov. FIGURE 8 

Tha!lus sa:ncolus, cm swceus, areolatus, U!twis \'ei cmsms. ebW"nettS, cum hypotltallo 

atero. t\pQI /tecia sessilta, lecideiiK1. marginibus propriis crassis. £.xcipulum cwssum. ful\'0· 

caerule11m. pig111enttm1 rtemginosum coutinens. carbonacc!llm. Asci 8-spori. Sporae 1111iseptae, 

oblongae 1•e/ el/ipsoideae, sepribus angustus, 8-/3.5 x .J-6 Jllll . Pycnidia globosa. Conidia 

bacilliformes 11e/ filSI]ormes. 6-9 x I .0-1 .5 Jlltl. Tba lltt s acida norsliclica et cotmorslictica 

COIIIineus. Medulfr1 amy/oideus. 

E ly mnlow·:' lltc Sj>t:Cie.s i~ namccl tu honor l)r. Juhn W. S ll!!ard fo•·hi.SlKJL,tancling t:ont•i bu tion.s 

to t h~ t:umnorny of Ninodinu and /luel/ia. 

Type: MEXICO. S INALOA. Topolobampo. nc<~r Gu lf of Colifomin on nonh-focing lliUsidc. 

on bns.1lt. en. 30 m olt .. 20 Mnrch 1975, Nnsh /0086 (ASU! - holot}1>C designated here. one 

iSOtypc m ~EXU. one isot}'J>C :u US). 

THALLUS (Fig. SA, 8 )--Crustosc, Lhin 10 modcralcly thickened. ± l'Qnlinuous, 
cpililhic: areolatc: protballus distinct. dc(j mit i11g the thall us as <1 bluck oullinc. rarel y 

<liso between the areoles: thtdJus surface mall and dull. usually ivory. mrely p~•lc beige. 
pruinosc. phcnoc:ort icate: entire thulius wilh large mineml crys1al s (ca. 40-60 Jtm in 
diameter: ~SO~-· not forming, needles). 

APOTHECIA-Lecide inc . (0.2-)0. 3-0 .6(~.8) mm in diameter. soon adnatc to sess ile: 
proper margin prominent. black or rarely masked by grayish remains of necrotic thalline 

Fie.!>: Distribution of But'Jiia regweae and Buel/ia slterudii in lhe Sonoran Desert Region 

(Florislic Provinces occordins lo Shreve & Wiggins 1964). 
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materia l (lhall inc veil).± persistent, rarely excluded with age: d isc black. cpminosc or 

faimly pruinosc. plane. becoming only sl ightly convex wi lh age: proper cxciplc of the 
dispersa-typc (Fig. 88) sensu Scheidegger (1993). i.e . inner cxcipular hyphae distinct. 
not reduced. pigmented. prosoplcctcnchymatous (1exw ra obliw). extending from the 
deep reddish brown hypothccium (leptoclinoides-brown. textftra imricma): outer 
cxcipular hyphae short-ce lled. cells angular. dislinclly swollen (te.rturtl mrgularis) 

and usuaUy ± c.arbon.izcd with various amoun ts or brown and acmginosc pigments (d. 

elachisw-brown and cinereorufa-grccn. HN0
3
+ violet), pigmcntmion continuous with 

the cpihymcnium: hymcnium hyaline. not inspcrscd: paraphyses simple to modcrntcly 
branched. apically swollen. with a brown pigment <:ap (cf. e/t/(·hisw-brown) and a 

diffuse acruginosc pigment (HN0
3
+ violet cinereomfa-grccn). 

ASCI (Fig . 8C)-8·sporcd. clavate. Bacidia·type. ASCOSPORE$ (Fig. 8C)­
oblong to ellipsoid. usually not constricted. with obtuse ends. not curved. (8.0-)8.8-
(10.2]- 11.6(-13.5) x (4.0-)4. 1- ['1.8]- 5.5(-Q.O) I'm (11 ; 39): onc.septate. proper 
septum narrow. not thickening during spore ontogeny. lateral wall thickenings absent 
[8 eltrtm1inea (=Buellia)-typcj; omament.ation absent (not visible in DIC). 

I'YCNlUIA-Rarc. globose. un ilocular. at maturity almost entirely occupied by 

densely br • .ml'hcd <.·onid iophorc.:;:: <.~onid iogcncous ce ll s mostly terminal. mrcly ulso 
imcrculary (cf. conidiophore-type V sensu Vobis 1980): pycnidiul ontogeny similar 

to the UmbiliwritHypc (sen.m Vobis 1980 and Vobis & Hawksworth 198 1): conidia 

s im ple. b~tcillifonn to fusifonn , 6.0-9.0 x 1.0-1.5 pm (n = 20). 

CHEMISTRY - With the biosynthetically rclateddepsidcs atranorin and chloroatranorin 
and the depsidones nors tictic and cmmorstictic. Thallus usually K+ yellow to red 
(orange. needle-shaped crystals fonuing in the compound microscope). P- or+ ye llow. 
C-. KC-, CK-. UV- (dark). The thallus and apothecia react amyloid. 

SUBSTRATE AND ECOLOGY-Growing on siliceous minera l-poor co:•swl rock 
(gener.1lly HCI- ). 

DISTRIBUTION (Fig . 9 )--Currcntly known only from the coast of Sinaloa. along the 
Gulf or Caliromia (Sea or Cortez). 

l+'i~. 10: Uud litl t)'mlen:sis. - A. Oven•it!w of ih~ aro.!o l:•le th:11lus with hlac k hypolhallus 

(Nash /0987). - B. t: lnsc-up nf the t.lwllus (Nash /098 7). - C. Cross section with aetlwlea­

l ypc exciple (Ryan 10987).- 1>. M:ttu rt! ascoSIXH"~ (Bungartz /575): The endospore upp<!ars 

considcmbly t.h ickeno::d in lh.:: TEM al lhi s stage of lhe spore on1og~ny although nn st1lta l 

thickttni ng is visibk in the light micmsco1>e.-E. Wall layers in a mature a.'\Cuspore: ( I) 

perisportt: (2) ind istinct. narrow internll!di:lttt layer: (3) proper S[Xlr't! wall: (•I) endtlSIXlre 

(Bungart7, 1575). 
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NOTE5-Bccausc of the plane aiX>lhccia with a ± persistent margin 8 . sheardii 
superficially resembles 8 . discijormis. which. however. has a rimosc-arcolatc rather 

than a d istinctly arcolatc thallus. ascosporcs with median septum thiC-kenings and docs 
not conrn in cinereomfa-grccn in the cxciplc . 

/\J>OITION/\1. SPF.C I ~1F.N F.Xi\.\11 NEO-MEXICO. SINAI.OA. 39 km Nor l.os Muchi s 

a long rout..: 15: 26<>tl7'N. 109"03 '\V: 60 Ill. Nash /2088 (/\SU). 

Buellia tyroleusis Korb., Parerg. Lie h.: I ~7 (I ~60) FIGURE 10 

Type: 111\LY. 'I'!m.-ml'O (= SOIJTH TIRoL). Naifthnlc bci Mcrn n. ca . 46°40'N l i 0 09'E. 1853. 

Bamberger R.Y hb. Hcufl s.n. (U PS- iSOtYJ~). 

Taxonomic "ole: Th~: .. Par.:rga Lichcnologica'' was issued in scv~·ral "Licfcrungcn" 

beginning wilh pages 1-96 in 1859. Pages 97- 192 wcrl! first published in the following year 

( 1860) with the species description of Buelfia ryrolensis on p.1.gc 187. Zahlbruckncr ( 193 1) 

and Schcickggcr ( 1993) both usc the spelling '' tirolelfsis'' and cite page 460 inslCad of p.1.gc 

187. Ilow~vcr. on pagc.460 (first published in 1865) no species of the genus Buel/ia is lr'Catcd. 

According toAniclcs 60. 1 and 60.4 of the code-(Grcu tcr ct al. 200J) the original spelling with 

"y" as Brtel/i(l tyro!Msis is to lx·. maintained and must not be changed to "rirolensis". 

= 811ellia bllellioides (~ci7Jcr ex Arnold) Ouschardt. Oibl. Lich. 10 : 86 ( 1979) • Rinodillll 

buellioides Metzler in Amold, Vc l'h. zoo! . bot. Gc:s. Wicn 23: 112 ( 1873) comb. IIOI'tmlpro 

814ellia fusca sensu Amold 110111. il/egit.. Vcrh. zoo!. bot Gcs. Wicn 22: 29 1 (1872) Type : 

!TAL Y. TREI\'11NO t= Soun1 TIROL). On porphyric rocks abo\'C Gries ncar Dozen. 46°3 l'X. 

11 ° 19'60''E I original label data: An Porhyrfclscn oberhalb Gries bci Dozen in SUdtirol). 

29 August 1872. Arnold E:rs. -195 CVI-006 13 19 ! - kctot)'JX' selected he-re: M-00613 17 ! 

- isoletotype). Note: 13uschardt (1979) did not spec.ifr a type from Arnold 's e.uicroti 

colleCLion and the specimen wi th the barcode M-006 !3 19 is therdore selected here as the 

lectotype. 

= Buel/iafusca (Anzi) Kcm st .. Zeitschr. rerdinandcums 35: 306 ( 1893) • Buellitt sp11rit1 var. 

Jusca An7i. Cal. Lich. Soudr.: 87 ( 1860). 1)pe: ITALY. Lo).1BARDIA. On silicious l'(l(k near 

Comun 1\uovo (San Martino). 46°46'60 ''N, 11° 13'E {original labe-l data : Ad rupes silaceas 

prope Novum-Comum (S. Martino)). Anzi s.n. [Lich. Lang. 110. / 95) CVI-006 1318!. 13ERN. 

UI'S. w- isotypes} 

= /Juel/ia tt01'0IIIe.-.:ictma de Lesd .. Ann. Clypt. ExOl. 5(2): 128 (1932). Type: not found . 

probably destroyed in Word War II. 

= Uuellia IIIJ1'ome..-.:it.:atlll f. pruino.w de Lesd., An n. Crypt. Exot. 5(2): 121) (1932). '(\'fJe: 

U.S./\. Nnw Ml!.<ro:JCO. San .\lligucl Cu. N!!ar Las Vegas. Ciallinas South Canyon, 34°04' N 

10700 1'\V. nn si licious n:x:ks. uno m (nrigina l labcl data: Nt!w Mt!x ico. Environs de Las 
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V<!gas: <::mon Sud. sur roches sil idcu!>t!s J, 14 Apri l 1927 , ArsCne HrQtJ:trd s. n. (ex hh. 

Vczda, S'I'U! - lectotype selech!d h..:re). Note: ' l)' ]le m:ucri al of jorm11 prui 11tJSII from STU 

was the only m:tu:rial :w:ailahlc. Thi :. material is sclccl(.'(] here as Lht: l cctoty~ h.!cause 

de l .csdain's holnty~ collection. uriginally located in Dunkcr<)Ue (Fr.uu.:e). was prulxtbly 

destroytxl during the S..:coml World War. 

= Bu~llifl ;,apoumsis de Lcsd .. Lichens du ~exiquc: 26 ( 191 4). 1)'pe: MEXICO. ~11CttoACA:-. . 

~ordia . Small hills west of Zapotc hill . I9°41 '60"N, IO I0 7' W, 1900 m !original label 

data: Mord ia. lomas lt r oucst d.::. 1:'1 lorna del Zapotc, 1900 ml , 2 February 1910. Ar~nc 

Brouard 3701 (US! -lectotype sck ctcd here) . .1\0ic: The lectotype spcciiTK'n selected here 

from a duplitmc of the original collection. h:~ s a non amyloid medulla (1- ) contrary 10 lhc 

proto Iogue. 

r or additional not verifi ed synonyms sec Scheidegger ( 1993). 

THALLUS (Fig. 10A, e rcn1slosc. thin to moderately thickened . ± continuous. 

cpilithic: arcolatc; prothallus conspicuously black. in most specimens strongly 

developed and growi ng between the areoles (forming a hypothallus). rarely only 

surround ing the thallus outline: thallus surface matt and smooth. rarely± shiny. usuall y 

deep brown. rarely olive brown. cpru inose. phenocorticate ; lacking crystals within the 

thallus medulla (H,SO,-). 

APOTHECIA-U..ocide inc. (0 .2- )0.3-0.4(-0.5) mm in diameter, remain ing immersed 

to imlistinclly aduatc: proper margin prominent. black or masked by grayish remains 

o f necrotic tlmll iue m:llerial (tlmlliue ve il), usually persistent. rarely excluded with 

age: disc black. epruinosc. r.m: ly with <1 faint white pruina. plane. rarely becoming 

s lightly couvcx with agc; J>fOJX:r cxciple J.Hirrow. poorly differenti:1ted. of t11e aeJiwlea­

typc (Fig. 10C) sensu Scheidegger (1993). i.e. inner cxcipular hyplwc narrow. 

hya line, prosopiL>cteuchymatous (fexwra obliw), often redul.-ed. similar in structure 

and o rientation to the paraphyses. tm usien t with the deep reddish brown hypothL'Cium 

(leprut:/ino ides-brown. re.xfura imri<:ma), o uter excipu lar hyphae parallel. moderately 

swo ll en (tt:.rrura ob/ira) and usually strongly carbonized with various amounts of a 

brown pigment (d . eladti.\·lll-brown), pigmentation conti nuous with the epihymcnium; 

hymcniurn hy:~linc. not inspcr.scd ; para physes s imple to modcr.•tcly br.tJ Jchcd , apica lly 

swollen. with a brown pigment c;tp (d. elacltisfll ·hrown). 

ASC I-8-sporcd. clavate. Bacidia-type. ASCOSPORES (Fig . 100, E)- oblong to 
ellipsoid. usually not constricted . with obt11sc ends. not curved. (9 .0-)9.4-[ 10.4}-1 1.3(-

15.0) x (5.5-)5.8-{6.2]-6.7(-li.O) I'm (n = 60): one-septate . proper septum narrow. 
not thickened during spore o n10geny. lateral wall thickenings absent [± Belframinea 

(=Buel/ia}-typcj: omamentation absent (not visible in OIC); sep111m with septal pore 

canal. s imple pore and undillCrcnti ated pore plug; spore wall (Fig . 1 OE) di1Tcrentiatcd 

into smooth . thin perisporc (0.08-0.15 pm). very narrow intermediate laye r (< 0 .20 
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pm). lhick proper spore wall (0.25-0.50 pm) and th ick endospore (0 .16-0.68 pm). 

PYCNIDIA-Rarc to common. urceolate to globose. unilocular. at maturity almost 
entirely occupied by densely branched conidiophores: conid iogencous cell s mostl y 

tenn inal. rarely also intercalary (cf. conidiophore-type V sens11 Vobis 1980); pycnidial 

ontogeny similar to the Umbilicaria-typc (sensu Vobi s 1980 and Vobis & Hawksworth 

198 1); con idia simple. bacillifonn. 45- 7.0x 0.5- 1.0 pm (11 = 20). 

CHEMISTRY-The thalli contain lhc biosynthclically related dcpsidoncs norstictic 
nnd connorstictic acid and/or the dcpsidc 2'-0-mcthylpcrlatolic acid. Spot test reactions 

urc not di :aincLonlhc dark thallus and must be con fi nned in the compound microscope. 

K+ yellow to red (:t fomting orange. nccd lc-sh~JX!d crystals) or K- (no cry:;:tal s). P- or 

+ faintly yellow. C- . KC-. CK-. UV- (dark). The thallus is not amyloid. but apothccia 

rc;~<.·t ••myloid in Lugol's (thallus reactions of the dark thallus shou ld be confinncd in 
the <.:ompound microscope). 

SUBSTRATE AND ECOLOGY-on a wide variety of silicieous (HCL-) rock. 
typically on± shaded and sheltered boulders and cliffs. 

DISTRIBUTION (Fig . 12)-Common and widely distributed in montuncurcas ofthe 
Greater Sononm Desert Reg ion. The species is also known from Mediterranean Europe, 

where it appears to be quite rare. 

NOTES-Generally no distinct thickening of the spore septum has been observed in 

any of the specimens examined with the light microscope. Scheidegger (1993) therefore 

assigned the spores to the Bue//ia-type. Unfortunately these observations do not agree 
very well with specimens examined with the TEM. In the TEM the endospore appears 

considerably th ickened especially along the spore septum. Currently not CllO\Igh 
material has been examined to eva luate this discrepancy between light and electron 

microscopy. 

Scheidegger ( 1993) d istinguished B. fusca (wi th 2 '-0-melhylperlatolic acid) from 8. 
tyrvlenl·is (with norstictic acid) . A lthough the majority of specimens examined c:m 

be divided into t11ese two chcmotypes. some specimens witJ1 boll• norstictic and 2' -

0 -mcthylpcrlato lic :tcid have been found. All chemotypcs (only uorstictic. on ly 2' -

0 -methy lperlato lic :md specimens cont:1ining both subst:nK:es) are morphologic:t iJ y 

and anatomically identical and show no dis tinctly different disLrilmtion pattcms. This 

siwation is surpris ingly difCerent Crom JJ. ~·tellt~ltltcl (wil11 2 '·0 -mcthylpcrlatolic ac id. 
coasta l, non amyloid medull a) and 8 . spuria (wit11 norstictic acid. inland. muy loid 

medulla) , where the s:1me lichen substances dearly denote two dis tinctly different 

spt.'Cics. 

REPRESEl''TA1'1VE SPEC1).1ENS EXAMINEI}-EUROJ•f.. ITALY. TRE{\TI);O l= 

Sotrm TIROL). Arnold s.n.(M.0061 3 12. M.()()6 13 14. ~-006 1 3 16}: Doppdbaur /0288 Cvl-

0061320): Metzler s.n. (M-006 1313. ~-0061 32 1 ). LIGURL\. Sb.'\rbaro s.n. (MSC-40629. 
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li'ig. ll: Bue/lia •·ifis.- A. Ovcrvic.w of the chasmolithic lh:lllus (Hcn cl :/0242).- B. Close-up 

of chnsmolithie lhnllus (Hertel -10242). - C. Cross s.::ction of nn npothccium ~tush I 16). - D. 

Cros..o; !>Celion of an aporhccium wilh l't'lis-typc cxc:ipl c (Marsh //6). 

M-00613 15). SPAIN. ALMI'JI. IA. Scheidegger lnv. Nr. 8640 (hh. Scheideggo.!r).-NO KTH 

AMEKICA. MEXICO. B.VA C AI.It'UMNIA St 'M. Nash IZ758. 39813. 4(XJ/6 (ASU). 

Cuun'AIIUA. Nash 3 1198, 36099, 36545. 36677, 37521 , 37837, /.1508b, 13720 (ASU). 

SuNuu.A. N:•sh 255fXJ. 256 11 • . 0 9-l'l. 125 /Y (ASU ); Nash JJ959 (MSC-335429). UNI'n:u 

STA'I'K"i. AstiWSA. Cochisa~ Co. Hertd .J(}()53fl (M); Lc~hto l'.n., Nash 370.1, 37-10. :'f7..J2, 

3821. R)'an 10961 , 10978, /0782 (ASU): Wl!be.r !Ut. , SH7R2, S8782, E..ts. 40R (COLO); Weber 

8782 (MSC-40t'1)6); Shus.h:~ n 8782 (MSC-Ul696): Shu shnn S ·878'l (M.0061367). Giln Co. 
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/\'ash 7.J(X)b (ASU). Gruhum Co. Nash J6fJ.JJ (AS C) . .,inm Co. l>:m·ow 1./48 (ASU); Hend 

399/ 5 (M..(l06 1399): .;\'ash 274fXm , .J(J':J0. 4f.l6, Rya n 20.1/0 (ASU). Snnll1 Cnn. Co. DaiTow 

.J77. b'21, Nash 252./2.25243.25355. 25774, JJOJJ , 7/ fi/ (ASU); Schd dcgger /m·. Nr. 3 1-39 

(hb. Schl!idcggi.>r): Schmmm 196. 7.schau s.n. (ASU). Cm.nKAI>O. Colorudo Cn. Shushun 

8185 (MSC-40707). M•ssOlll<.l , Tun~y Co. \Vt>tmor<:: 6fJ088(MI 1). N..-:w MV.XICI). l)uiiu t\. nu 

Cu. Na.-.h 7922 (ASU). Sun M igul'l Cu. N:1.sh J(J(J.J8 (AS U). Si~rru Cu. Na~h 7116 (ASU). 

SIH.'t;oru Cu. Shushan S-6932 (M -006 1365). Smn u J>AKIYrA. C will'r Cu. WcLmon.! 10175 

(MSC-7075(1), T t<xAs. Brewsll'r Cn. Nash /5037<l (ASU); Wetmnr~ /8488h. /9391 (M IN. 

M -00613 16 1) : A nJerf;On S-18696 (M -006 1366): WC"tmol"l! /W/7 (MSC-374082): Anth:rson 

1861}6 (MSC-45835): Shush:m 18696 (MSC-45835). 

/Juellia vi/is 111. Fr., Kg!. Vetensk. Akad. Hand!. 7(2): 44 (1 867) FIGURE 11 

Type: NORWAY. SvALBAI'tD (= Sn rsm!RCe:). On western s.;:;~.sflorc rod.;:s . /otigin:ll lnbcl data: 

ad su a li tore oceidcntalil . NordenskjQld vt. (UPS?. typ•!. not seen). 

Taxonomic note: Type material orTh. Fries at UPS may be lost and a neotypc may have to 

be sdcc.tcd. Scheidegger (1993) also did not SCI! the type. · n1o!. protologuc and the descriptions 

in Leighton (1 868) and Ste iner ( 1907) arc. however. \'Cry dcuilcd a nd it ca n be reasonably 

assumed that the type shows the same characters as dc.scrilxd there. 

A specimen rrom KOrber's ''Typenh rbar" in L is annotat.:d as B. 1·ilis (L-0065286). This 

Sj>ec imcn. however has hyaUnc. non-sepute ascosporcs and possibly belongs lO Lecidella. 

H11ellill ~·ilis is twl clusd)' rdatcd to II. uolabilis Lyng<! ~vcn thuugh th ~t prutolngu ~:. ami a 

dc~ription ur H. uowbilis by ' JlJOmMln {1997) suggest otherw ise. A Mkk ptotype" specimen 

or B. notubi/is at ~SC has a distin~.: tly cpilithil:. arcol:tte. gray thaJlus with a nou-amyluid 

medull:t (H. '111-: lecideinc aJXllhcc..~ia ur th i!> specimen ar~ sunken between Lhc :uwles. 

Bccaus~or a Lecwwra-tn~ :tscu ~ and hyaJin~ hypoth~cium.IJ . twwbilis may l>l!ucr~ plac..:ed 

intn H.inodinu. 

For synonyms of ll. 1·ilis st."C Scheidegger ( 1993). 

THALLUS-(Fig. 11A, B) Cmstosc. th in. d isconlinuous . hidden. <.:hasmolithic; i. c. 

fa nning inconspicuous, poorly delimited granules between the mineral gmins of the. 

substrate: prothu llus :1bscnt: thallus surf:1cc mall and du U. not shiny. usually p:1lc gmy. 
rarely pule brown. cpm inosc, phcnocortic.:atc: lal:king l·rystuls wiUtin thallus medulla 

(H,SO,-). 

Fie. 12: Distribution o(' H11ellia ryrolensis :md Huelliu ''ilis in the Sonor:m Dese11 Re~;ion 

(Fi<H'istic JJ:I·twinces an.:ording Lo S!U't.! \'l' & Wiggins 1964). 
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1\ e«ptt'd nan.1~ Rtc~nl 

R.n~thnlM 

H.n'8illicdn 

IJ.bodia 

IJ.dl"istophii 

8. coi1Cinna 

B. dispcrsa 

B • .tganii 

n .hnl0t1in 

IJ.Iat:rtoidta 

O. ltpidciSfroidto 

IJ.m(w ;ilfar.(l 

IJ.II/IShii 

O. pnnijomri.r 

B.prosptna 

B. pu/1111(1 

R. r~nt:at 

8.,-,·llnii 

O.stqua;r 

H.sh;nrdii 

H •. ~purin 

O.sttllu!Mo 

IJ.subMtllblta 

IJ.subnlbu/~1 

B. subdi~'t:iformi:s 

H.rtr8 110 

B.rwcrota 

IJ.rroch)'lpora 

B.rywltlll·is 

B.ubtrior 

Sp10nym(\) 

IJ.tUf8t.JCtnt 

B. semittnsi;:; 

B. rrlfOI'trttns 

IJ. sla:.iouonu. 
B. lhomae 

Amandinca 
l«idtir.o 

IJ,,,16rithlla 

B. fimbriata. 
IJ. Cull.tSll lfl 

cu~tnrricle 

Uun~anz ~ :-l:tSh (llXJ.lb). 'Ote Oryologl$t l0 7:2 J-27. 

Bune:utz. N:t:tb& H.)'llll(2()().la).Cao.J. ij(u. ~: 540-562. 

Bungartz. Elix & Kash (2004b). 1l1.: Bryokl};ist. in ~s. 

Bung.:ll1Z Scheidegger & NllSh (2002) Bibl. l.lch. 82: 19-35. 

Rung311"1. & N'3."lh (2004e). The Bryologi$1, ln pre.\5. 

Rungam~ F.Ji.: & t'Mh (l004h). The Rrynlogi<l , In~~-

Uung3rtt & :-I3:Sh {1~). "!be Uryo!ogi$1. , in pn::s.s. 

tUn-..tllartick 

U11n~.:utt. 1:i • & Nasi• (1()().1b). ·n,., lJryulu~~~- io p~: Weber 
(1986). r. lycotaxon 27:45 1-497. 

t"UnYI\Iartick 

CU!Tmlarlick 

Wcber (1971). The Dryo logist 74:18~191. 

Bun~. N:csh & R)'l111 ( 20().1a). Can. J. Bot. 82: 540-562. 

RllnJ!ial17., N:tSh & Ryon (~). Ctin. J. 801. &2: 540-S62. 

cum.."'ltart lcle 

Buoganz, N:tSh & Rya11 (20().1;j,). Can. J. Bot. 82: 540-562 

Oun,R:utt., Nash & RyM (2.00-'11). Cllll. J. Dol. 82: 540-562, 
Schddegg.,r (l99J). Lichenologist 25:31~364 . 

tU~IOMicle 

Rungom & Nll::'ih (loo-k). The BryologiSf, in pl'l:l':". 

Oungattt 6i N3Sh (2CX:WC). The D')"()lcgist, in p!'l:'ss. 

Uungaztt, ~ix &: Nash {2004b). ' !he U•yologist, io piUS. 

»••n¥.1itt & Na:sh f2oo.b) Bib!. Lith. 88:49-66. 

Schcidcgstr ( l99J). Lichenolosist 25:31~364. 

Uung~. N:t.h k Ryan ( 2()().b.). C:!.n. J. Bot. S2: 540-562 

Rlcoetal.(2003). Llchenologist35:117· l24 

Uung:II1%, Elh & N:bh(2004b). 'll•c !lryt~ lotr-ist. in J)I'CSS. 

B. r..OI'tltl'!t.licana. currenlartkk 
B.fusca 

Scheidegger ( 1993). ntc Lidtenologist 25:315-364. Schddcgscr 
(1987). UotMic3 l ld•·dita 97:W-l1 6. 

CU!N11tanlcle 

Table 1: Reference." to Ut:L:ti lc:d descriptions o f aJI species known from t.hc Sonomn Desert 

Kcgiun, incluUing l"t:el.! nl ~ynonyms. 
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APOTHECIA-Lccidcinc. {0.2-)0.5- 1.1(-1.2) mm in diameter, soon sessile ; proper 

margin thin . black. usually persistent. rarely excluded with age: disc black. cpnlinosc. 
plane. ±. becoming sligh tly convex with age: proper cxc.iplc orlhc \' ilis- typc (Fig. 11C, 
D) sensu Scheidegger (1993). i.e. inner cxcipular hyphae hyaline (reacting strongly 

I+ blue). prosoplcctcnchymatous. looscly interwoven (rexwra imricara). transient with 
the hyaline hypothccium (reacting srrongly I+ blue. 1e:rrura imricma). outer cxcipular 
hyphae paraJ icl . thin (re:rrura oblira) and usuaiJy very strongly carbouizcd with large 
amoums of a dull brown-red to blackish pigment (tura-rcd . HN0

3
+ deep purple). 

pigmentation continuous with the cpihymcnium: hymcnium hyaline. not inspcrscd: 
par.tphyscs simple to moder~1tely bnuu:h(.xl. apically swollen. with a deep brown to 
black pigmenL cup (mm-rcd, HJ.J03+ deep purple). 

ASC I-8-spored. clavate. Bacidia-type. ASCOSPORES-<>blong to ellipsoid. 
usually constricted (with age). with obtuse ends. not curved. (12.0-)13. 1- {14.5 )- 15.9 
(-18.0) x (5.0-)5.7- (6.6)- 7.4(-9.0) Jim (11; 60); one-septate. proper septum narrow. 
not thickened during spore ontogeny. lateral wa ll thickenings absenl [Belframinea 

(=Buel/ia)-typcJ: omamenuuion absent (not visible in DIC). 

PYCNIOIA-Very rare. unilocular. ~H m~nurity almost entirely occupi(.xl by densely 
brunched conidiophores: conid iogcncous ce lls mostly tcnninal. r"rcly also intcr<.~l.l l ury 

(cf. conidiophore-type V l'tmm Vobis 1980): pycnidial ootogcuy similar to the 
Umbilicaria-typc (sensu Vobis 1980 uud Vobis & Huwksworth 1981): couidia simple. 
bacillifonn. 4.5- 7.0x 0.5-1.0 pm (n = 20). 

CHEMISTRY-No substances found with TLC. All spot tests negative (K- . P-. 

C-. KC-. CK- ). UV- (dark). The thallus hyphae react very sLrongly amyloid like the 
hyphae in the apothccimn (even if tested with low iodine concentrations!). 

SUBSTRATE AND ECOLOGY-According to Scheidegger ( 1993) typicaUly found 
on small pebbles in exposed habitats . The specimens from Arizona ;md New Mexico 

were found on sandstone . 

DISTRIBUTION (Fig. 12}-The species appears to be extremely rare in the Sonoran 
Desert Region and is probably restricted to montane to subalpine or even alpine 
habitats. A single record is currently known from the Mogollon Rim in Ari zona. A 

second specimen. deposited at ASU has been collected at 1768 m elevation outside the 
Souoran Region in Ne'"' Mexico (Rankert 116). 

NOTES-Hue//i(l l'ilis has fre<J ueutly been reponed from the North American 
Southwest but almost aU reports are erroneous and based on misidentifica tions of H. 
sequax (Nyl.) Zahlbr. (sec Bungart;. ct al. 2004a). Until recently, no single spt:cimcu 
was known fro m tJ1c area ( Buugart1. & Nash Ul 2004b). Huel/io viii~· is very isolutcd 
even within an expanded genus concept of Huelli(/ s. l. because of IJ1c unique cx.<.:iplc 
type ch;tr.•cterize<J by u pigment uot found in any otJ1t:r species. The species may best 
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be placed in a monotypic. genus but the genus concept in 8 11ellia is currently not well 

resolved and the introduction of new genera may only contribute to further confusion. 

REPR F.SF.NTATIV F. SPECIMENS F.XJ\MINF: Il-AUSTRI1\ . Tmm~ Amold s.11. (NI· 

006 13(XJ). FRA~CF.. HAt.TF.S PYRF.:\.iffi.c;, Schc iJcg,gcr lnv. Nr. 8056. 8383,8-198. 8501 (hh. 

Sdt~:idcggcr). ITALY. Trn:..-."11NO (: Smrrn TTRor.). J\i'Unld ,\ .. 11. (M-U061 30 1. M-1Xl61 302). 

UNffEO STATF.."S. A I.ASKA. North Slope Co. Fl)'d:ty 8279 (MSC). ARI1.0M. Cocinino Co. 

1-lt:rh: l 40242 ( M). ~~:w Mt-::..100. San .Juan Co. K:mken //6 (J\S U). 

Key 

Saxico lous species of Buellia s.l. with one-septate ascospores in the Sonoran 
Desert Region 

llmllus par..ts itic on other lichens ............... ..... .. . 

Thallus not parasitic ... 

2( I) 1l1allus <.lt!ep brown. bullate-ai'\.">Ql:• te to distinctly S<Juamulose. pawsi tic on :1 

variety uf lichen genera iud ll ding Xcmtlwpanndia .Acarospora :md Dimelaena. 
mcdull;l KC- , C- (without seco ndary metubo litcs or traces f rum the host lichen), 

spore omamcntalion indistinct ........ ... ....... .... .. ... ... ... . H. badia (Fr.) A. Massa I. 

Thallus light grny to dark gray. arco latc. fo rming distinct insular patches in 

Sclwereriafuscocinerea. medull a KC+ flee ting pink. C+ fleeting pink (med11lla 
with gyrophoric acid). spore o rn amentation striate ..... .. ....... B. uberior Anzi 

3( I) TI1allus C+ or.:~ngc. KC+ orange (w ith xa nthoncs) . 4 

Thallus C-. KC- (wilh or wilhom xanthones) 

4(3) TI1allus granular to minutely hullatc. not arcol ntc; prothallus nbscn t: spores 
with tapered ends. frequently curved and crescent-shap~...~ , rarely not curved 

and ± citrifom1: exciple brown (HN0
3
-); montane to subalpine 

............................................. B. co, ciuun Th. Fr. 

Thallus thick. areolate. usually with a distinct black pro thallus along the marg in: 

spores elJipsoid to oblong. with obtuse ends. not curved: exciplc acn1ginosc 

(HNOJ+ violet): coastal .. B. halo11ia (Ach.) Tuck. 

5(3) lnner excipledis tincL)y parapJcctcnchymalous, rom1cdby largc.lcptodennatous, 

isocliamctric cells: outer exciple ve l) ' strongly carbonized (sma ll , globular 

cells barely discemible. even in Lhin mic rotome sections): spores with a coarsely 
mgulate to :~reolat eornamenta tion (clearly vi sihle a1 400x); rare. subtropic;-.1 : in 

the Sonoran Desert Region currently known only from Si naloa and Chi huahua, 

Mexico . . .... H. trnchyspnro Vain. 

Inner exciple no t paraplcctenchymmous. fa nned by mcsodcnnatous hyphae: 
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outer cxc iplc moderately to strongly carbonized (individual cells discernible. at 

least in thin microtome sections): spores smoolh or omamcntcd bm not coarsely 
accolate (ornamentation. if present. barely visible en 400x): more widely 
distributed ..................... ... ................ ... .... ..... .. .. ... ... ... .......... .... .. ...................... 6 

6(5) Thallus wi th a chalky consistency, containing large amounts of Ca·oxalatcs 
(clusters of sulphate needles in H

2
S04) : cortex roughened. often strongly 

pminose: substrate usually calcareous. (HCI+) ...................... .... 7 

Thallus not chalky. without Cn-oxalatcs (H2S0 4-) . concx smooth bm sometimes 
obscured by fine pmina: subslr'J tc usually not calc-.rcous (HCI-) . 11 

7(6) Medulla amyloid (I+ blue) .. 

Mcdulht not amyloid (1-) ... 

8(7) TI1allus thin. rimose (finely fissured). subeffi gurnte: bright white: without 
xanthones: apothccia with thick. persistent. lccidc inc margin: spores rugulate. 

oblong to ellipsoid: spore sept111n nm thickening during ontogeny 
............................................... ...... ... ... . ....... .. .. B. argillicola 

'ThaHus thit·k. d ist inctly areohttc (t·r.tckcd) to sublo batc: ivory, pale be ige or 

with f:.tint pinkish lingc: containing xmllhoncs: apothccia with lhin. ± reduced 

lccidcinc margin: spores microrugulatc to faintly striate. oblong to marrowly 

oblong. spore septum soon. but only bricUy thit·kcning during ontogeny .. 

. .. ... . ... .. .. ..... ..... . .. ... ...... .. .... ...... ...... .. ...... .. ... ... . ........ .. . .. .. ... .. B. tra l'ajoensis 

9(7) Thallus rimose to rimose-arcolate. ±cont in uous. usually delimi ted by distincl1 y 
blackened. rarely pale prothallus: apolhecia immersed to adnatc: exciplc 
narrow. often reduced to few hyphae similar in strucnm~ and orientation to the 

paraphyses. end cell s d ist inct ly swollen, with fuscous brown pigmen t cap and 
diff11se. aeruginosc pigment (HN0

3
+ violet). d iffuse pigment extending ac ross 

cpihymcnimn: species restricted to coastal habi tats . 
......... .. ........ .. . ................. 8 . . whalhula (Nyl.) Miill. Arg. 

Thallus aroolatc to sub:><J u:unulosc. rarely sub lobate,± <.-ontinuous to d ispcr.nxl. 

not delimited by prothallus; apothecia soon sessile: exciple d istinct . strungJy 

developed . inner hyphae pigmented. mcsodennatous. cx tcndiug from reddish 

brown hypothccimn . o uter hyph;~c nu.x.lcr.ttcly swollen witJ1 fuscous pigment 

e<lp, acrugiuosc pigment ;absent (HN0
1
- ) or restricted to ou tennost cxciplc 

ce lls: wic.ldy distributed throughout the Sonoran Desert Region . 10 

10(9) Outermost exciple with small amounts of diff11Se aen1ginose pigment (HNOJ+ 
violet): thal lus usua lly K+ orange Lo red (orange. needle-shaped crystals) . rarely 
K+ yellow or K- (no crystals): with norstictic and/or stictic ac id .... B. nasllii 
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Outermost cxc.iplc cells without ditl'usc acmginosc pigment (HN0

3
- ) : lhaiJus 

K- or K+ yellow (no crystals): with 2"-0-mclhylpc:rlatol ic acid 

...................................................................................... IJ. dispersa A. fvlassal. 
(Nole: A r<:\i sion of lhis morphologically \'ariablc species group using both classical and rnolc.-cular 
dsna is n am:ndy in pro~ For 11 disc inctioo of three morphot)-pcs sec BungAI1Z cl al. 2(()2) 

11(6) Thallus indistinct . chasmolilhic to endolithic. di spersed gram1les hidden among 
mineral crystals or entirely hidden ...................... .. ........ .... 12 

1lwllus dist inct . epili lhic. eswb(jshiug :• ± continuous cn•s t on the substr.ttc 

surface .... ..................... .. .. ................ ... ......... .... ...... 14 

12(1 1) Spores with ± persistent scprum thickenings: thallus pale yellow o r whitish. 

containing xanthones (UV± pa le to bright ye llow or orange): conidia filiform: 

restricted to coastal habitats ........................ ...... .... B. prospersa (Nyl.) Riddle 
(Note: Spc:c:imc:ns of IJ . prosfNrstl ru·c: usually dislinctly c:pi lithk but rardy have: a poorly <kvdop<:d 
i!.nd ± d is,ontinuous thallus. whk h may appear 'hasmolilhk . sox Uungartz c:l al. 2~a ) 

Spores wi thout septum thickening; thallus abse nt or white to pale gray. without 

xanthoncs (UV- or UV± pale but not bright yellow o r orange): conidia 

bacill ifonn: not restricted to coastal habi tats ........ . . ............................ 13 

13(1 2) Thallus cndolilh i<.: 1.0 <..~hasmolithic: hyphae SlrOngly amyloid (I+ blackish blue): 

hypothecium and inner cxciplc hyaline. outer cxciple strongly carbonized with 

bla<..·kish red pigment (H 0
3
+ deep purple): spores broudly oblong to ellipsoid: 

in the Sooor.m Reg ion currently known from u singJe lo<.·.;Jlity (alo ng lhc 

Mogollon Ri1n) .............................................................. .... IJ. 11i/is 

Thallus chasmolithic; hyphae not amyloid (concentrated 1- ); hypothec ium 

deep reddish brown. outer cxciplc weekly carbonized with a brown pigment 

(HN03- ) : young spores narrowly oblong. becoming ellipsoid with age: common 

throughout the Sonoran Region ...... . ..................... JJ. sequax 

14( 11) Hymcnium inspcrscd with oil droplets (csJXciall y in KO H) 15 

Hymcnium no t illSpcrscd . 16 

15( 14) Mcdulh1 not ;Jmyloid (1.-): thallus ± contin uous to dispersed. <~pothcciu smull . 

usually < 0.8 mm (rarely up to 1.1 mm) in diameter: spores 7-17 x 5-8 /Hn. 

with d ist inct septum U1ickening b11t no lateral W<~ l l thickcnjngs . 

....... ............. .... ......... .. .. ... H. lepidnstroidea 

Medulla amylo id (I+ blue) : thallus ± continuous. not becoming dispersed: 

apothecia large. up to 1.5 mm in diameter: spores 11 -19 x 5.5-10 J.Jm . with 

di stinct septum thickening and inconspicuous lateral wall thickenings ..... 

............................................... ............................... .............. B. regi11en~ 

16( 14) 1l1allus gr.mular-an:o latc to Vi!rrucose: each spore cell covered by a broad . 
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darkened band .............................................. JJ. subaetlralea de Lcsd. 

Thallus not granular or vem tcose. but sometimes bullate or subsquamulosc to 

squamulosc: spore cells not covcr\.--d by darkened bands t 7 

17(16) Thallus arcolatc to squamulosc or sub lobate: apothccia soon sessile: b)•pothaJJus 
absent . lK 

T11 allus rimose to arcolatc. tlOI su bsquamuloscorsublobatc; apothccia immersed. 

becoming sessile with age: usuall y with a distinct. black hypolhallus. rarely 

hypolhallus absent ... 2 I 

18(17) ThaiJus deep ··,~hocolatc'' brown. cpntinosc: !Orming buU.-tc to subsquamulosc 

arcolcs or disli11<:t squamulcs: juvenile thaUi frequently pamsilic, but becoming 

independent wilh age: secondary metabo lites absent (or tr.t<.'cs from lhc host 

Lichen) ... .. .... .. .. .................................. ... ... ........... .. .. .... .. .... . JJ. badia 

Thallus uot deep brown (ivory. pale brown. ol ive brown or dark gray): with or 

without pru ina: never parasitic: with various secondary metabolites 19 

19(18) Thallus with tliploicin. pate brown to taw ny yellow Chmbellimr) and shiny. 

mrcly with whitish pntinu. fonn ing strongly swollen. bu llate m'Colcs (""brcud­

lmtves'): cpihymcnium of immmurc upo lhcci~• shedding ;.t t.hiu epim.-cwl Juyer 

when cmcr&ring through the thalJus su rfucc. cxciplc of young ::tpoUJccia with 

a thin thallinc t·ollar, which is soon sht..-d: t·oastal. rare (currently known only 

from G uadclupc Is land and few localitie s on the Uaja peninsula) 

. . H. paniformi~ \V.A. Weber 

Thallus without d iplo icin. areolatc to subsquamulosc or sublobatc: epihymenium 

uot covered by epinecral surface layer. not emerging with a thalline collar. 

common and widely distributed throughout the Sonoran Region 20 

20( 19) Outermost exciple alw:tys with small amounts of <l iffuse aemginose pigment 

(HNOJ+ violet): thallus usually K+ orange to red (orange. needle-shaped 

crystals) . r.m:ly K+ yellow or K- (no crystaJs): wi th uor.stictic ;:md/or stictic 

acid .................................................................. ......... ..... . ........ .... .. ... . JJ. na:,·hii 

Outcnnost cxc: iplc cells without acn1g inosc pigment (HN0
3

- ); thallus K- or 

K+ yellow (no crystals); with 2"-0-methylperl atolic acid . B. dispersa 

21(17) Exciple deep brown. without acmginosc pigment (HNO~-) . 22 

Exciplc and cpihymcnium olive brown or blu ish green. rarely fuscous brown. 

always with an aemginose pigment (HN0
3
+ vio let) 29 

22(21) Spore septum distinclly thickened during some stages o f the ascospore 
ontogeny . 23 
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SIX>rc septum not thickened during the entire ascospore ontogeny ... 25 

23(22) Apolhccial disc deep brown. blackening with age: young a(X)thccia lecanorinc. 
becoming lccidcinc with age (i.e. thallinc margin darken ing and excluded by 
expansion of proper exciplc), medulla amyloid (I+ blue. test carefully on thin 

thalli!) ............................................ 8 . mamiUaua (Tuck.) W. A. Weber 

Apolhccial disc deep black. not brown: young apothccia lccidciuc: medulla not 
amyloid (I- 1 . ... ... .. .. . ............. ..... ..... ........... .. ... ... .... ... .. . .. . .. .. ... ... .............. 24 

24(23) Thallus thin.± continuous. pale yellowish. ivory or ye llowish green. containing 

xanthones: all spot test reactions nega ti ve: apothecia l marg in thin . ind istinct: 

cxc iplc narrow. reduced to a few lcptodcnnatous hyphae similar in s tmcture 

and orientation to lhe paraphyses (tle thtllea-type): outer exciple ce lls strongly 
inflated. carbouizcd by a brown pigment cap: spores smoolh to micmrugulatc: 
septum thickening ± persist cut: conidia fili fonn ... .. .. ... .. ............ B. prospersa 

Thallus moderately Lhickcncd. continuous. pale beige to pale brown: without 
x;mthoncs. usually wi th ;1tnmorin and norstictic acid (K+ yellow to onmgc. 
fanning crystals. P+ yellow). r.u'Cly ;dso with gyrophoric: al:id (C+ pink. 
Occting): upothccial margin thick, prominent: cxciplc broad. not rL-d uced. of 
mcsodennatous interwoven hyph:.tc similar in stnK·turc to the hypothel:ium. 
outer cxciplc cells barely inllatcd. brown pigmentation ± evenly dislribu ted 
throughout (leptodine-typc): spores micrurugulatc to n1gulate: septum 
thickening soon reduced; l'Onid ia bucil l.ifonn to fusifonn .. .. ................. .. 

.. ...... .. .. . . . . . .. .. .. ....... IJ. subdisciformis (Leigh t. ) Vain. 

25(22) Hypothccium hyaline: apothccia remaining immersed between arcoles. disc 
± irregularly deformed by adjoining areoles: with lecanoric acid (C+ fleeting 
pink. KC+ Heeling pink or C-. KC-): subalpine to alpine. rare. known from San 
Francisco Peaks and White Mountains (Arizona). Lake Peak and Sierra Dlanca 
Peak. (New Mexico) .......................................... .. .. B. egmrii llungartz 

Hypotheciurn redd ish brown: upothecia emergent: disc circular. not dcCornu.'ll: 
withoutlcc:moric acid (C-, KC- ): coastal or more widely distributed montane 
species . 26 

26(25) Thallus pale gray to whi te. not beige or deep brown: spores distinctly mgulate: 
with divaricatic ac id and biosynthetically related substances 

.......... .. ... ... ... ... ... .... B. tesserata KOrb. 

Thallus deep brown to ol ive brown, rarely pale: spores smooth or microrugulah!; 
no d i varic~11ic acid or rch• tcd substmlccs . 27 

27(26) Thallus distinctly areolate. Lhin to moderately thickened. deep brown to ol ive 
brown: with distinct black hypolhallus delimiting the Lhallus and often extend ing 
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between the arcolcs. inland ................................................ H. tyro/en sis 

Thallus rimose to rimosc-arcolate. th in. not olive. u s u::~ lly deep brown. rarel y 
pale brown: without a hypothallus. coastal and inland .. . ..................... 28 

2H(27) Premature SJX>fCS with evenly lh ickcncd wall.± globose . becoming ellipsoid 

with age: margin prornincnl. thic.k. rarely excluded: outer cxciplc > 20 11m wide 

in cross section. conidia bacillifonn ............ .. .. .. ......... H. chri~·rophii Uungartz 

Spores of all stages thin-walled. ellipsoid to oblong; lccidc inc margin 

thin . usuall y excluded: ou ter cxciplc < 20 pm in cross section: conidia 
fili fonn ............... .......... ...................... ... . ...... H. pu/Jata Thck. 

29(2 1) Medulla (>~L least in part:::;) amyloid (l+ blue) .. . 

Medulla not amylo id (1- ) .................................. . 

30 

34 

30(29) Medulla K- . KC+ pink .:md C+ pink (gyrophoric acid). rare .. ..... ... B. uberior 
(Nolc: ln the Sononm region only parasitic materia l on Sdwereriafusc:oc:inerea 

h:ts so f<tr been observed. The spc<.·.ics is keyed out here. b(..-cctusc non-pan•s itk 

ty(X! materi al of B. malmei Lyngc from Novaya Zemlya (arctic Russ ia) is 

unutom.icully, morphologicully tmd <.·hcmit-::1 11)' identical and poss ibly u mrc 
fonn o f 8 . uberior Lhut develops indepcndem Lh:.t!J i.) 

Medulla K+ orange to red (orange. needle-shaped crystals). KC- and C-: with 

norstictic acid . 31 

31 (30) Young spores with dist inct septu m thidcn ing. medulla strongly amyloid. even 

if tested on th:t Uus surf<:1ce (l+ bh1ckish blue), apothccia rema ining immcr.:;cd. 

not emergin g from thallus. oflcn dcfonncd by adjo ining arcolc.s. rarely with 

a t.haUinc vciJ : di(fcrcntiatcd into distinct. hyulinc subhymcnium grad tmll y 

merging into pale to deep redd ish brown hypothccium . 

..................................................... . ......... B. lacteoiden de LcSll . 

Young spores without septum th ickening. medu lla amyloid , bu t reaction 

obscured if tested on thallus cortex (l+ blue). apothccia immersed to sess ile. 

dcfonncd or not. with or without thalline veil. hypothecium not differentia ted 

from subhymcnium. but sometimes hyaline .............................................. 32 

32(3 1) 1\ pothoci;~ soon sessile. witJ1 th ick aud p1u mincnt lccidciuc margin; rarely 

witJt tJmll inc veil: in ner cxcipular hyphae broad. radiating from deep reddish 

brown hypothccium. with a narrow. hy;.tine transition zoue aud distinctly 

swollen , pigmented outer cx.ciple cell s (disper~m-typc.); couidh• > 5 ftm long.± 

fusifonn .................................................................................. Buelli11 ::;lnt flrflii 

AjX)thec ia immersed to adnate. with lhin lecideine margin . youug ajX)thecia 

usually with distinct thalli nc veil: iuner excipul ar hyphae thin.± reduced and 
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hyaline. not d istinctly radiat ing from the hypothccium. s imilar in StnK·turc 

and orientation to the paraphyses . with mode rately swollen. pigmented outer 

cxc.iplc cells (aerlwlea-typc): conid ia< 5 pm long,± bacilliJonn . 33 

33(3 :!) Thallus with atrano ri n and norstictic acid: apothecia initially immersed, 

becoming sessi le. circu lar. not dcfom1cd. young apothccia frequent ly wit h 

thai li ne veil. hypothecium reddish brown th roughout: montane . common . 

........................... .................... .. .................................. B. spuria (Schaer.) A n7,i 

Thallus wi th nors lictic acid only. no other substnnccs: apmhccia immersed. not 
bc<.:om.ing sessile . wilhout Lhullinc ve il. o ften dcfonncd ( .. <.~ommu-shaJX.xl'"): 

hypot.hccium hya li ne throughout (~l t least in aU specimens from the Sonor.m 

Region); montane , rare .... ... ..... .... ... ......... .... ............ JJ. aetltalea 

34(29) Apolhec ia remaining immersed. no t emerg-ing. often defonned ("'comma­

shaped''). rarely circular: aU Sonoran specimens with hyaline to pale brown 

hypolhccium: with norstictic acid only. K+ orange to red (orange. need le-

shaped crystals): inland .................. .... ... .. ............. B. aetltalea 

Apolhc<.·.i;.• initially immcr.;cd. emerging. not dcfonncd: hypothccium dark 

reddish brown: norsti<.· tic ~•c id absent. K+ yellow (no crysl<l ls fanning) or K-: 
coastal .. ..... .. ..................... 35 

35(34) Thall us white to dark gray. no t ol ive or brown: with atranorin and 2' -0 -

methylperlato lic ac id: K+ yellow: young apothccia immersed. but not 
aspic illioid. becoming admlle to sessile. us ually emerging with Lhalline veil .. 

......................... ................... ........ .................... ...... . JJ. ste/lu/ara (Taylor) Mudd 

Thallus brown or olive gray; no secondary me tabolites detected; K- ; young 

upotJ1cc ia immersed. appearing aspicillioid ("b ursting through the thniJus 

surface"'), becoming ad nate to sess ile wilh age. mrcly with remains of necrotic 

materia l ;Utached to marg-in (i nd istinct th all ine vei l) .. 36 

36(35) Thallus reddish brown ('" leather-colored' '). rimose. not delimited by distinct 

hypothaiJus. cxciple deeply acruginose. ascospores 10- 15 x 6-9 pm: conidia 

4-7 Ji m . . .. .. ............ ... ... ...... .... ..... ... ... ..... .. ... .. ... ... B. tergua. llungartz 

Timllus o live. gmy 10 brownish olive, distinctly arco late in t11e c.:cnter, with 

in tcnucdi;•tc undiffcrc 1Hi atcd tr;tusitiou ~uc along the marg in. risiug (rom 

distinct black. amchuoid bypothallus, cxciplc fuscous brown. ascospores 9- 13 

x 4-8 f1m ; conid i >~ 2-5 pm ......... ... ... ... ......... .. .. . .. B. rya.uii Bung:trtz 
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Abstract-Cmnminsiella mirabilissima on Mnltonia aquijolium is repon ed for the 
firsl time from Thl'key. ·n le morphological features of this fungus are described and 
illustrated . 

Key Words- Rust fungi. Pucciniaceae. microscopical features. An:uolinn f'cninsul:l 

Rust symptoms have been observed o n Mahonia aq,lifolim" (Pursh) Nuu. g rowing in 
Lhc Cmnpus o f Klr§chir Arts and Sciences Faculty and Japan Garden (Ccnlrul Ana to lia). 
The causal agent or lh is disease has been identi fied as Cumminsiella mimbilissima 
(Peck) Nannf. [= Cummiusiella sanguiuea (Peck) Arthur. = UropyxiY sanguinea Arthur) 
(Giimnann 19:'i9: Wilson & Henderson 1966; Kuprev ich & Uljanishchev 1975: Ell is & 
Elli s 1987: Cummins & Hirntsuka 2003). The dcscriprion drawn up from our Turkish 
materi als. The collections concemcd arc characte rized by the fo llowing microscopical 
features: 

Leaf spo ts bil ateral. On the upper su rface reddish. on the lower surface brown. 
minute occasionally. Spermogo11it1 epiphyllous and very seldom hypophyllous. 1\ecia 
hypophyllous. SQmctimcs on petioles ~md veins. in groups. pale-brown: llecim.pores 
angular-globo id o r globoid. ( 17.5-) 22-25 x ( 15-}17.5-20(-22) pm: wall very finely 
echinulate. pale-yellow. unifonnly I J.un Lhick. (Fig. I A). Uredinia hypophyllous. very 
rarely epiphyllo us. scauered or in small groups. minute, compact. chestnu t-brown: 
urediniospores obovoid . almost fusifOrm or ellipsoid. (27.5-)32.5-35(-38) x (15-
) 17-20 111n : wall 2-2.5 111n thick. fine ly warted. yellow gold. with 2 equatorial pores: 
ped icels colorless . weak. eas il y broken down. (Fig. I B). Telia hypophyllo us, not very 
numerous. cushio n-shaped. powdered. rarely confluent . chestnut-brown: teliospores two 
celled, ellipsoid or oblong-ell ipsoid, rounded m both ends. constricted at the septum. 
(27.5-)30-35 x. 20-22.5 Jim: wa11 3- 5 pm thick, hrown-cheslnut. of3 1aycrs: firsl laycr 
inncnnost. smooth: second - ~•vemge. wart y: third - outermost. weakly nolicc;lblc. 
cu ticularised layer: wall wilh 2 equatorial pores in each cell : pe:dicels hyaline, eas il y 
broken down with spore from substrate . sometimes oblique attached. swoll en at the 
base. 65- 90 x 6-9 JUn. (Fig . I C). 

Autoecious and macrocyclic species. 
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Fig. I. Ctunmin:rie/Ja mirabili:rsima: A. Aeciospores: B. UreditliOspores: C. Teliospores. Scak 
bar = 20 pm. 
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S•>E<.1i\1ENS 1!."\t\.\ollNEo: Turkey. Ku~chir Prov .• Gtilhi sar. l1ctlas. Campus ofGazi Univers ity 
Klt'§ehir Ans and Sciences r aculty. on Mahoni(t aqrlifolium (Pursh)Nuu .. 39° 4 ·53·· N. 
34 11 12 ' 30 " E, 1235 m a. s. l. , 17-IV-2002. E.Hii sey in (EH 1141 ); K 1 ~ehi r Prov .. Kaman , 
<;agubn . Jap:m Garden. on M<lhonia aquifolium. 39° 19' 22 ' ' N. 33° 43' 12 '' E. 1400 
m a.s.l.. 20-IX-2002. E. HUscyiu (EH 1142). 

The specimens arc deposi ted in Lhc Herbarium o f lhc Gaz i Univers ity. K1r~ch ir Ans and 
Sciences P'aculty. Ktr~chir. Turkey. 

Cumminsiella mirabilissima is known on Mahonia aquifolium from Europe (Wilson & 
Henderson 1966: Kuprcvich & Uljanishchcv 1975: Dcnchev 1995). Central and North 
America (Farr & :ll. 1995). 

Before our inves tigations 290 species from 13 genera of rust fungi were reponed from 
Turkey (Tamer & al. 1998; K.irbag. Civelek & Huscyinov 2001 ; Husey in & Kirbag 
2003). There arc no records o f the genus CumminsiellG Arthur in these publ ications. 
This is the first repon of genus Cumminsiella and C. mirabilissima from Turkey. 
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Abstract-This paper gives an account of fi ve mcliolaccous fungi in the llcrbarium 
Mycologicum lnstitUli Microhiologici. Ac.1dcmiac Siniac (HMAS), Ch inn. Of t he~. 

Appendicll lefla malaisiae :t11d Me/iota sawadae aJ'C described and iUusu·ated as new 
species. 

Key words- Capparaceae. Meliolales. Moraceae 

,1.ppet~diculelfa malaisiae D. Song. sp. 110 v. Fig. I 

Simi/is Appeudiclllc>lla ronki11ensis etA. 1o11kinensis mr. cecropicw sed differ/ appressoriis 
bre\·ioribus et ascosporis bre•·ioribus et latis. 

Etymology: ma/aisiae. in n:r~.·rcncc to the hOSl species. Malaisia scandeus. 

Colonies amphigcnous. black. nearl y velvety, scattered, up to 6 mm in diameter. rarely 
confluent. Hyphae brown. nearly strnight, alternately branching. closely reticulate. cells 
mostly 25-15 ,,. 6-8 11 m. Appressori a in alternate or un ilateral arrangement. spreadi ng. 
nearly s traight or bent, 22- 37 pm long; stalk t:ells cunea te to cyliudric:~l , 7.5- 22 Jllll 

long; head ce ll s nearly e llipsoid, entire or nearly lobate. 15-17 x 13- 15 Jtm . Pbialidcs 
mixed with appressoria. opposite or alterna te. scattered . ampullifonn. 20-28 x 5.5-1.5 
pm. Myce lial setae absent. Perithecia scatte red or nearly aggregate . black. globose, 
verrucose . up to 220 pm in d iameter. Jmvifonn uppcmhtgcs mostly 6~9. brown. 
transversely striate, conoid to mammillate. auenuate upwards. obtuse to nearly acme at 
apex , straight to slightly curved. projecting up to 20-45 ltm . 20-35 pm bmad at base. 
Ascospo t\!S brown, cyJjudrical. obtuse or nearly t~cutc at eods, 4-scptalc. cunst.rictc<.l at 
scpmm. 43-45 x 12-13 Jtm . 

Hololypc: On lem·es of Mttlaisia sc~mdens (Lo11r.) Pl. (Momcwe). Liancltaug Count)'. 

Zha1L-ria11, 1/ainan Provi11ce. China.J\ tlgtlst 8. 1956. G.Z. Jiang. JMMS 20689. 

So far. fo ur tuxa o f Appemliculella occuring ou members o f t.hc family Morace:.te, 
namely Appendiculella echinus (Hcnn.) HOhn .• A. eclrinus var. dom ingensis Hansf. . 
A. tonkinensis (P. Karst. & Roum.) Tom. and A. toukineusis var. cecropitle (F. Stevens) 
Hansf. have been found from Brazil. Guiana, Pannma, San Do mingo. and the Asian 
tropic:al regio n (Toro 1927: H:.msfo rd 1961). The main distinguishing c:h<tmctcrs of A. 
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echimts and A. eclrinus var. domingensis arc thm their ascosporcs arc all w ider ( 15- 18 
pm for A. ecMm1s and 17-18 fttn for the variety). their larvifonn appendages are also 
longer (up to 1ro pm for A. echin11s and go fllll fo r the variety); and o f A . tonkinensis 
:.md A . ronk ine1rsis var. cecropiae arc that their :tpprcssoriu arc shorter (14-22 pm for 
A. tonkinensis . 13-20 .um for the variety). lheir ascospores are shorter and broade r 
(37-43 x 15- 16 JJm for A. ronkiuensis. 32-35 x 14-15 /tm for the variety): in addition. 
the ascospol\!s of A . tonkinensi:,· <U'C fusoid. allowing easy d istin~,; lion [rom the ucw 
species. 

This is the fi rst record o f the genus Appendiculella parasitic on the gcuus j\1/alaisia. 

,1rmatella longispora W. Yamam .. Sci. Rep. Hyogo Un iv. Agr. Ser Agr. Dio l. 3: 19 . 

1957 
On leaves of Chmamomum comphom Sicb.(l .tw mceae). Tianjin River. Sichuan 

Province, China. September29, 1956, H.MAS 20688. 
This species was recorded from Taiwan. Guangdong. and Anhui in China (Hu et al. 

1996). 

Asteritlielltl. malloticolt1 (W. Yamam.) Hansf .. Sydowi:l 10:49. 1956 
On leaves of M a fiOlltS t1pe/ra (Lour.) Mueli .-Arg. (Euphorbiaceae). Xinglong. Hainan 

Province. China. Jnly 3. 1956. S. J. Han. HMAS 33462. 
This species was recorded from Taiwan. Guangdong, and Yunnan in C hina. and is also 

distriburcd in lndia and the Philippines. 

M~lioltl clrampereim~ Syd. & P. Syd .. Ann. Myco l. 12:540. 1914 
On leaves of Clwmpereia maniJJana Mcrr. (Opiliaceae). Chishui.Taizhong. Taiwan 

Prov ince. China. November29. 1928. K. Sawada. I·IMAS 05100. 
This spec ies was recorded from Taiwan in China, and is also distribu lcd in lhc 

Philippines (Hu et al. 1999). 

M~liolt1 stlWtulae B. Song. sp. nov. 

Simi/is Meliola balakrislmanii. M. capparidicola et M. capp<lridis sed dif!ert ascosporis 
gl'llnd iori})lls. 
Elymology: this species IS named in lronour of the Kcmeyoslti SawadCI, collec/or of the type. a 

mycolo,r<i.\'1 of Japtm. for his outslllruling l'OIIIrilmlimls 10 !Uudy tHI t ill! fungi. 

Colonies ampbigcnous. mostly hypophyllous. black. velvety. scattered . up to 4 mm 
in diameter. rarely confluent. Hyphae brown. nearly straight. oppositely branching. 
closely rcticu lalc, cells moslly 20- 35 x 7- 8.5 pm. Appressoria in opposite or 
allcmatc ammgcment. spreading. strnighl or bent. 17-25 Jim long: stalk cells cuneate 
to cylindrical. 2.5-6 Jtm long: head cells nearly oblong, entire. 12- 20 x 7.8-11 pm. 
Phialides mixed with appressoria, opposite or altemale, scattered. ampull ifoml. I 6-21 
x 6.5-8.2 pm. Mycc li :ll setae sc<Jttcrcd. bl <~ck. simple. slm ight to s light ly curved. m:utc 
o r sometime obmse at apex. up to 300 pm long. 7.5- 8.9 Jtm broad at base. Perithecia 
aggregate . black. g lobose. vcm1cosc . up to 160 f l nl in d iameter. Ascospores brown. 
ne<~rly ellipso id or ob loug, ob tuse or ucarly acute ;1! ends. 4-scptatc. consLric tcd al 
septum. 25- 30 x 10-13 /tm . 

Hololyp<': Ou ll!tll'ets of Ci.IJJJJtJris ldkm:ltii Nay.(Capparcu;t.'t.ll!). 'li.1idon.~. 1C1hvcw Pro.·im:l!. 
China. April '17. 1909. K. Sall'ada. 1/MilS 05098. 
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Fig. I 1\ppendicll lella lf/a/aisiae (n. hyphae wilh :lAX'I.'SSCiin; b. h~1n~ wilh tl J:pl\.'SSOii.'l and phinlidcs; 
c. latvifoml ap(X:Uda£es; d. a5COSJXM\.'S) (l!.-.-s=25 Jlnl). 

Pig.2 Meliola smwllftu• (a. b. hyphae with appressorin and phialidcs: c. mycelial setx: d. 
ascospoms ;tnd g<!nni n:ning :•sc~pore) (ll:lrs=25 Jtm). 
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Pour species of lhc Melio/(t on the famiJy Capparidaceae. namely ,i\1eliola balakrislmanii 
L. N. Nair & V. P. Kaul. M. capparidico/a Hosag .. M. cttppttridis Hansf. and M. sti.,·is 
B. Song & T. H. Li have been found in India, Uganda and China (Hmtsford 1961; 
Hosugoud~trCL al. 1997: Son ge t ul. 2002). Thc ncwspccicsdiffcrs LhcM.balakri:ilmaui i . 
M . cttpparidicola and M . capparidis. which have larger ascospores (34-50 11m long and 
13-20 J.llll wide). In add ition. the apprcssoria of M. sti.ris arc shorter( l l-17 11m) and the 
head cel ls are uc~•rly globose or ovate (9- 12.5x8.2- 10 .8 Jtlll). and lhc myccli:t l setae of 
M. wppllridis arc dcmatc. distinguishing these from the new species. 
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Abstract-Thcrchltionshipbelwcen li11dmeriarrachyspora. with r.!Sllpinoid h;.1sid iomes. 

:mdSteplumosportl caroticolor. with scqucsu-ate OO.sidiomes. is discusscd .AnaJyscsorlhe 

n'S I. n'S2 and 5.8 S ribosomal D.\' A sequences ~·on fum the moq>hological and chemical 
affi nities established by cn rly ;~uthors. 

Key w ords-Sterea/es, Ru:>slllale!>·. Sreplrtmm·rJm·m·eae. /_itulrnerim~·el/1!, ri)NA 

Introduction 

The taxa included in the fa mily Steplumospnracene Oberw. & 
E. Horak show scquestnttc habit According to Kirk ct al. (200 I) and 
fo llowing Hibben & Thorn (200 1), this f:unily is one of the 11 considered 

in the order Russulales Kre isel ex P.M. Kirk, P.F. Cannon & 
J .C. David. The only species of this family in the Nonbern 

he misphere. Stephano.<pora caroticolor (Berk.) Pat. (Pegler et al. 1993). 

is very easy to rc<.·ognizc by the bright onmgt.:. basidiomc. Lhc evanescent 

peridium and the chamcterist ic spores wi th a peri -appenclicula r corona . 

In the family Conicillceae Herter. a ll the taxa have a 

rcsupinatt.:. basidiomc and arc included in Lhc order Polyporales. In 
agreement wi~1 Hjortstam (1987). Kirk et al. (200 1) include the species 

of the genus Undtneria Piliit in this family. During lhc last year, we hnvc 
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snadied different collec tions of Uncltneria troclryspora (Bourdot & Galzin) 

Plliit and Stephanospora caroticolor. Both taxa show the same 
hasidiome colour and the spores have the smnc morphology. Based 
on microsc.:opic and ullrastnlctural characters of both taxa (e.g . strongly 
sculptured spores) . Oberwinklcr & Homk (1979) proposed to include 

Lindmeria Pilat and Srephanospora Pat. in the same family (Stephanosporaceae 

Oberwinkler & Horak). The close relationship between both genera 
was a lso accepted in Jiilich ( 198 1). but he proposed the monogeneric fami ly 

Lindrneriaceae Jtil ich. 

The main purpose o f this study was to know ii molcctdar data 
support the hypothesis that L. trachyspora and S. cnroticolor are closely 
related species. 

Material and Methods 

MATERIAL EXAM INED-All materia l is deposited in the herbarium of !he Real 

Jard in Bo1..inico (Mad rid. Spain). /..indmeria rrachyspora .- Germany. Bavaria . 

Oberbayern. district Uad TOiz-Wolf'ratshauscn. in the va lley of the river lsar between 

VorderriJ.> and Wallgau. on decayed wood lying on the riverbank. 47 33'nonh and 
II 24 'wesl. 795 m elev .. l/XI1997. leg. et dct. S. Raid! (S R4 13. MA-Fungi 47773): 
idem. 19/XI1998 (SR702. MA-t'ungi 47774): idem. 22/XI 1999 (SR907. MA-t'ungi 
47775). Sreplumospora cttroticolor: Gcnnany. Uavaria. Obcrbayc.m. district Bad TOiz­

Wolfratshauscn mixed forest ncar Lhc Pupplinger Au ncar Wolfrntshausen. 10/X/1999. 
leg. Prof. W. Steglieh (MA-Fungi 47684). 

MOLECULAR M ETHODS- Asmall quantity (less that I 0 mg)ofcach co llection 

was subjected to molecular analysis of the imernal Lranscribed spacer regions of 

rONA (ITS I and ITS2). includ ing the 5 .8S. Total DNA was isolated using E.Z.N.A. 

run gal MiniPrcp Kir (Omega-D iO!ceh. Dornville . USA) as deseribed in Manin & Garcia­

Figltercs (1999). Primer pair ITS IF and ITS4 was used to obtaiu amplifications of both 

ITS regions. inchtding the 5.SS of the ribosomal RNA gene cluster and small ll anking parts 

ofthe SSU and LSU genes: primers were desc ribed in White et al. ( 1990). Amplifications 

were done using Ready-to-Go® PCR Beads (Amersham-Biosciences. UK) as mentioned 

in Winka et al. (1998). Results of amplifications were assayed from 5!-11 aliquots by gel 

clectrophorcsisof2%Pronad isa D- 1 Agarose (Lab. Conda.Spain).Amplification products 
were cleaned using the E.Z.N.A. Clean kit (Omega Biotech. USA) and both strands 

were sequenced separmely using primers ITS IF and ITS4 at the Amhomatic Sequenc ing 

Service (Cil3-CSlC . Madrid). Sequence Navigator ... Sequence Comparison software 

(Perkin Elmer. USA) was used to identify the consensus sequence from the two strands 

of each ITS region. The new sequences have been logged in the £ MHL database with 
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the Accession Numbers AJ419224 (Steplltmospora cm·o1icolor MA-Fungi 476H6) 

nnd AJ419225 (Lindtneria rrachyspora MA-Fungi 47774). SEQAPP software 

for multiple sequences was used to compare these sequences. Alignmcm gaps 
were marked. 

Results and Discussion 

MORPHOLOGY-As shown in Fig. I. tl1c spores in both taxa 
are glohose, spinulose with pe1i-appendicular corona . Lindtneria tmchyspnra 
is the only species of this genus in Europe with globose and spinulose 
spores. Spores of the other two species mentioned in Ryvarden & Gilbertson 
(1993). L. leucobryophila (Hcnn.) Jiil icb and L. jlava Pann .. are ellipsoid and 
warted. Hjortstam (1987) included in his key. a species. L. prerospora Reid. 
wi th globose spores. but prominent wing-like crests. Oberwinkler & Horak 
( 1979) t:onsitlcr LhaL from the microscopic and ullrastruclural poinl of view 

Lindrm~ria trtrchyspora and Steplumospora ct1roricokw are prncticaiJ y 

indisringuishable. 

Fig. 1 Spores: a) Lindmeria traclzyspora MA·Pungi 47173; b) L. rracl1yspom MA·Fungi 47774: 
c.) L. rrachyspora MA·Fungi 47775: d) Srepl11mospora cororicolor MA-Fungi 47686. (B<tr fig s 
1-3= I pm; Bar fig. 4= 5 Jtm). 
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MOLECULAR ANALYSIS-The total aligned sequences 

JTS I-1 and JTS-2. including lhe 5.8S nrDNA, were 739 base pairs (bp) 
1011£. without ambigllous are..1s (Fig.2). The nucleotide cl ifferenccs among all 

pairwise comparisons was 37 bp in ITS 1 and 3 1 in ITS2: there were not 
differences in the 5.8S rONA gene. In ITS I 15 dif ferences are due to deletions. 

16 to transitions and 6 to transvcrsions. Ln ITS2 the differences arc quite 
similar: 16 deletions. 10 transitions and 5 transversions. 

Recently. Stcglkh and collaborators from t.hc Dcparuncnt Chemic 
der Universit;lt Miinchen (Munich, Germany) have identified and isolated 

two pigments that give the bright orange colour to the pcridium and glcba 
of St<•phnnospora cnroticolor (Hellwig 1999, Lang et al. 2001): 
stephanosporin (young basidiomcs) and 2-chloro-4-nirrophenol 
(mature OOsidiomes). From the methanol extract ions other compounds 
were identified : 4-hydroxy-acet.:1.ni l ide (paracetamol). 4-amino-2-chlorophenol 

and 4-nitrophcnol. These authors have found 4-nitrophenol and Lnu.·es of 
2-chloro-4-nitrophenol in the resupinate has idiomes of l...indtnerin 

trachyspora. The oxidative tmnsfonm1 tion of stcphanosporin into 2-chloro-
4-nitrophenol (fungicide) is a complex enzymatic process. In agreement 
with L anger al. (200 1) . the presence of this compound in L. trachyspora and 

S . Ctlroticolor supporlS the inclusion of both taxa into the same family by 
Oberwinkler & Horak (1979). The ITS rDNA is highly variable in fungi . 
even among dosely related wxa. Kretzer & Bruns (1997) investigated 
the secotioid genus GastmsuWus Thien; to clarify its relationships with 
Suitlus Mich. ex Gray. The phylogenetic analysis of the unambiguous sites 
of the alignment allowed them to transfer t~U known Gastros11Wt1s species 

to S11illll.<. Ko. Hong & .lung (1997) found that the sequences obtained ii"om 
eight species of Tric:fwpllmz Murrill were very variable (e.g. from th..:. 460 
ITS I positions. only 10 I were optimally aligned). The alignment among 
our isolates has no unambiguous parts, and the sequences dissimilari ties 
Me not very high (JTS I: 37 positions: JTS2: 3 1 positions). However, 
more studies including cbcmic.al and molecular methods should be done 

in the other species of Lindtnerio and Steplumospora to conclude that 
both genera belong to the same family. 

The linkages between sequestrate fungi and epigea\ hasidiomycetes 
howe been reponed muny times in Lbc literature (Malcn<;on 1931. 
Singer 1975). Molecular analyses. mainly from rONA. give additional 
evidence of relationship between agarioilUbolctoid and sequestrate fungi 
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(Hibben et a!. 1997). ln particular. in the order Do/ewles (Bruns et a!. 1989, 

Baura ct a!. 1992. Kretzer eta!. 1996. Kretzer & Bruns 1997. Johancsson & 
Manin 1999). Cnrtinm·iflh~s (M;:~. rtin & Rocahnma 1999. Martfn & Moreno 
200 I) ami Russulales (Martin et a!. 1999. Calongc & Marlfn 2000. Miller et a!. 
200 I) these affi nities have been established . 

[n our previous stud ies in Corlinariales (Martin & Rocabnma 

1999. Martin & Moreno. 200 1) based on morphological. ecological 

and molt:eular daua. we conclude Umt the agaricoid basidiomes 
of SetcheJ/iogaster rhenphyllus (Bcrtault & MalciH;on) Malcnc;on & Moreno 

(= Naucoria rheophylla Bcrtauh & Malcm;on) cmd the gastcroid bas idiomcs 
of St'fchl'lliogasrer tenuipes (Setchell) Pouzar (=Secotiwn tenuipcs Setchell ) 
arc two morphotypcs of the same species. Koljalg ct a!. (1 998) in their 
clatnbase of complete ITS and part of lhe LSU DNA inclucled more 
than 40 tomcmel loid and thelephoric species: parsimony and distance analyses 
conUnncd tbat a 'JOmentella radiosa (P. Karst.) Rk k wi th a resupinoid 

hasid iome is the same species as Thelephnm terre.stri.s Ehrh.: Fr. 
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TAALIN_2 CATTATCGAATCGTTCAAAC TTGGCTGTCGCTCGCT'I'TCT CCTTCCTGGGGATCGCATGT 
CARSTB 1 CATTATCGMTCGTTI\MAC 'M'GGCTGTCGCTGCCTCTCT CCTTCTCCAG- l\TTGCATGT 

.. ! ! 

TR.i,LIN_2 GCACGCCCATG'I"I'Cl\MCTT Tl'CA'ITTTMCCTCCTGTCC ACTT'M'GTGGATCCTGGATG 
CARSTe_ l GCACGCTTAGTT"I'CAAAC'M' 'M'CA'I'TCTAACCTCCTGTGC AC'J''M'TG'I'GGATCG'l'GGAAG 

TRAL1N_2 GATAACAC'M'- G'f CAAAGTA ACAT'M'GGTTTTGGGGATCG AGAG'I'CTGCTTTCCCCTACT 
CARSTE_ l GATAA- ACTTI'GTCAAAGTA ACATTTGGTTTTGGGGATCG C- AGTCTGCTM'CCCCTACA 

TRALIN_2 ATTTGTCCA- CGGTTCATGT CTTTI'TA-CTA--CAAACCA Tl'AAACAAAAA----CCTAG 
CARSTE 1 ATTTGTCCMTGATTCATGT C'I'T'I'TTAACTATACAMCCA TTAAATAAMAATMC1"J'AG 

+ I " J+ 
TRi\LIN 2 AATC'r'ITAACGAGTTCGGGA CTI'TAGTGACCCTCTC'M'M Ml\TTTATACMCTTTCAAC 

CARSTt:_ l AATGCT'l'TACAAG'fl'GGG- A CTTTAG'I'GACCC"'' - TC'l'TAA AATCTTATACAAC'I'TTCAAC 

TRALlN_ 2 AACGGATCTCTTGGCTCTCG CATCGATGAAGAACGCAGCG AAATGCGATAAGTAATGTGA 

CARSTE_ l AACGGATCTCTTCGCTCTCG CATCGATGAAGAACGCAGCG AAATGCGATAAGTAATGTGA 

TRALIN_ 2 ATTGCAGATTTCAGTGAATC ATCGAATCTTTGAACGCACC TTGCACCCTGTGGTATTCCA 
CARS'T·E_ l A'I'TGCAGATTI'CAGTGAATC ATCGAATC'1"''TGAACGC~.CC TI'GCACCCTGTGGTATTCCA 

TAALIN_ 2 CAGGGTATGCCCGT'M'GAGT ATCA'M'AA'!'I"CATCAACTCC AAAACCTTTGTGTTCTTGGT 
CARSTE 1 CAGGGTATGCCCGT'M'GAGT ATCATTMGTCATCAACTCC MAACC"M'TGTGTTCTTGGT 

T&\LIN 2 CTTTGGTCT--GAGGCTCAT TGCAGGCTCT'M'GTMAGCC -GGCTCCCTTTM.ATCCATI' 
CARSTE_ l GCTTGG1'C'f''l'TGAGGG'I'CA1' 'I'GCAGGC'I'CTTTATGA- G1'C AGGC'I'CCC'M'TAAA'I'CCA'I'l' 

TRAL1N_ 2 AGCGAGATTI'CCCTG'l'GC'l'G AACTAGTC1'CTCGACGTGAT AGTC'I'ATCTGCGTCAAA'l'GT 
CARS!E_ l AGCGAGACTTCCCTGTGCTG AACTTGTCTC'M'GACGI'GAT AGTCTA'TCTACGTCAAATM" 

TRALIN _ 2 AGAGTI'CTCGTTGGGCTIGC TTCAAATCCGTCCTCTTI'GG ACAATCGGAATAAGAG'I'TGC 
CARSTS 1 TGAG'l'TCTCGTTGGGCTTGC TTCTMTC-GTCCTCTTTGG 1\CMTCGGMT'l't\GAGT-GC 

• I 
TRALIN 2 ACATATCTGTGTGCATCCCT CTI'TCCAGAACCATTTTGAT CTCAAA'TCGGGTAGGACTAC 
CARS'rE_ l A'l'A'TAT----GCG---CCC'l' - 1"1'TC- AAATCCA'M'I'l'GA'r C'fCAAATCGGGTAGGAC'I'AC 

T&"\LIN 2 CCGCTGMC'M'MGCATAT 
CARSTE _ 1 CCGCTGAACTI'AAGCATA1' 

Fig. 2 Alignmc-nl of lhc rrSI and rrs2 sequences. including lhc 5.8 S rDNA of li11d111<>r;a 
trat.:ll)'l1Kml (TRAI.I N-2. AJ419225) ant.l Sfl!plumOS{Jora cumricoflJr (CARS' IE - I . AJ419224) (• : 
transitions:!: transv.:rsions). 
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Abstract-A new .:: ndophytic fu ngus has ~en isola1cd from Aclnuu/termn inebrious 
collected from Gansu Province. Chi na. llw morphological and cu ltuml characters are 
used 10 descri be the ne-w species. NeotypfiOllimn gallsllense. 

Key Words-ta:tonomy. new taxon. alkaloids 

Introduction 

Dmnken horse grass (Aclmntherum inebritms (Hence) Keng) is a perennial 
hunch grass. which is so named because it is assoc iated with narcosis of horses 
grazing on pa.sture containing the grass. A. inebrinns is mainly distributed 
on alpiJ1e and subalpine grasslands in Gansu, Xinj iang. Qinghai. Tibet and 
Inner Mongolia. China (Shi 1997). An endophyt ic fu ngus has heen found in 
seeds, leaf sheaths and peduncles of the grass (Bmehl ct al. 1994; Miles e t 
al. 1996: Li e l al. 1997. 1998: Nan & Li, 2000: Li el al. 2004). 1\vo major 
crgor alkaloids. ergonovine and lysergic acid amide. have been detected from 
endophyte infectccl A. hzeln·ians (Miles et a l. 1996). Although these alka loids 
a re known to be toxic to gra7.ing animals (sheep ~ goats and caule). the link 
between endophyte infection in A. inebrinns and narcosis of grazing animals in 
China has sti ll robe proved experimentally. The endophyte we obtained from 
A. inebrinns di ffers in severa l aspects from species already descri bed and we 
therefore propose it as a new taxo11. 

~<Corresponding D11/l10r 
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Materials and methods 

Endophytes were isolated from pieces (5 mm long) of single ti ll ers of A. 
inebrirms placed on potato dextrose agar (PDA), as descri bed by Dapprich 
er al. (1996). During incubation. the pieces o f tiller tissue were examined 
periodically with a dissecting microscope (Leica MS5) for the emergence of 
mycelium. Contaminant fast growing fun gi were di scarded and uncontaminated 
pieces of tissue were transferred onto fresh plates of PDA unti l slow growing 
fungi appeared from the cut ends of the host tissue pieces. These colonies were 
later transferred onto fresh plates of PDA as pure cu lrures. 

Colony diameters wen.: mcasurl.!d und morphological dmmctcristics were 
observed wcl.!kly. Colonies pn.x.lu<.:OO abundmtt l'onidia under stress conditions 
in the medium. Therefore . the central part (c. I c..·m in diameter) of the m-.:dium 
was removed and discardl!d to promote spomlation from the cut I.!Ogc of the 
colony. Fifteen isolates of the fu ngus were obtain...:d in tot~d. For each isolate, 
20 measurements of hyphae. conidiophorcs. conidia and chlmnydosporcs were 
made wi th a light microscope (Leica DMRB). 

Taxonomy description 

Neotyphodium gansuense C.J. Li er Z.B. Nan sp. nov. Plate 1, 2 

Colooi;te albae. gossypiuac, !cute crescents. 30 mm diamclro :lclatc 28 

di~.:rum ml 22 C in I'DA; rcven;o paUidc bnmnoo vel brunnco. Odor 

m•l1••s. Hyphae vegcl:llivae hyalinac. sept:11:1e , 1.3-2.5 Jllll la tac. Cellae 
conid iogenae ex hyphis ae riis oriuudae. discrc tae. solitariae. orthotropicae. 
dctcrminatac. 7.5-18.8 (mcd. 13.6) Jim longae. 1.3-2.5 Jim latac ad bas im. 
0 .8- 1.] 11m latae ad :lpicem. Conidi:l solitariae. subglobosae. ellipsoidea, 
scmiglobularca. rcnifonnia. hyalim1 . sacpc Lnmsvcrsali tcr affixa. 3.8-5 X 2.5-
3.8 Jim. ChlamydosJX>rac globosae vel subglobosac. hyati nac. latcralcs vel 
intercalares . . 5-10 X 5-8 ,m. Telcmorphosis ignota. 

In culturis ex culm is Aclmmheri ;,ebria11s. in Sunanensi. Gansucnsi. Sinico. 

C. J. Li. Sept. 2002. MHLZU-G$020 I . holotypus hie dcsignatus. 

Colonies on PDA slow growing, reaching 30 mm diameter in 4 weeks 
at 22 C. tOnning a comp.:'lcr. cemrnlly raised. white conony mass of aeria l 
hyphae. Colony reverse pigmented with pale brown to dark bro\vn centra l 
are..'l; fracruring of agar occurs. Odour is absent. Vegetative hyphae hyaline. 
septate. convoluted. coiled . sinuous. 1.3-2.5 Jtlll wide . in intercellular leaf 
sheath. pith of peduncle and innermost seed coat. Conidiogenous cell very 
sparse on PDA. aris ing soli tarily from aerial hypl1ae, d iscre te. orlholropic, 
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unbranched. hyaline. sometimes with a basal sepnnn, 7.5 ~ 1 8 . 8 (mean 13.6) 
Jtm long. and gradually tapering from 1.3-2.5 Jllll wide at the base to 0 .8-1.3 
Jltn at the tip. Sporulation is rare on PDA unless Lhe colony is stressed. Conidia 
solitary. subspherical. short el)j psoid, semiglobular. hyaline . smooth-walled. 
3.8-5 x 2.5-3.8 JllTI . oflen attached rransversely across the conidiogenous cell at 
the apex . Chlamydospores tenninal or in tercalary in chains. hyaline. smooth­
walled. spherical to subspherical. 5-1 0 x 5-8 Jttn. Telcomorph unknown. 

Plate 1 (top). Reverse (left) and upper (ri,~lu) ' ' iew of N . • ~am;,,ense o n POA after six.­
weeks inocu i:Hion at 22 C under continuous dark . 

Plate 2 (borrom). Conidiophorcs and conidia of N. ga, suense on PDA under a light 
microscope. Left: Unstained with green fi lter. Ri.{tht : Stained with 0.8% aniline 

blue. 

lsolutcd from ~:.·.u lms aud leaf shcuth:s of plunts grown from sL-eds o f A . 
inebritms originally collected from a deer fann in Sunan Coun ty. Gansu 
Provi nce. China in September 2002 by C.J. l.i , dcJXlsited in Mycological 
Herbarium o[ Lanzhou Uni versity, ChiJl~L (MH1ZU~GS0201). 

Etymology - the endophyte is named after the Gansu Prov ince of China 

where the host plant is common. 
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Dis cussion 

Since the es tablishment of the genus Neotyplzodium as anamorphs of 
l:.'pichloil mul related asexual grass cndophytcs (Glenn ct a !. .1 996). 14 spec ies 
have been formally named and one other species tcnUltivcly identified (Table 
1) . N. gansuense can bl.!. distinguished from these 15 species by c.liffcrcnccs in 
the characteristics shown in Tabll! I . The growth rmc of N. gansuense (diam. 
7 .5 nu n/week) scpamtcs it from the rela tively slow growing species (diarn. 
< 4 nun/week) of N. /olii, N. coenophialwn, N. uncinatum, N. aotearoae, 
N. ausiraliense, N. melicicola. N. chisosum and N. occultans and from the 
relatively fas t !,_'Towing spccil.!.s (diam. 10 nunlwt-ck) of N. typhinum and N. 
chilense. N. gansuense can be separated from species wilh a similar growth 
ra te by other chamclcrisLics (Table 1). N. gansuense has a di fferent colony 
appcaran<.·c lo N. Jmerflm um and shorlcr conidiogcnous cell and smaller conidia 
Limn N. tembladerae, N. siegelii and N. starrii. In uddition. N. gansuense differs 
from N. slllrrii in not !la ving <Ill aculcall.! conidiogcnous <.·ell . 

Some Neotyphodium species have heen isolated from more than one species 
of host plant . e.g.: N. remblatlerae in Festuca argentina, F. hieronymi and Poa 
lmecu (Cabral et al. 1999) and N. occlt!Jan.'i in Lolium canariense, L. mullljlorw n, 
L. persicum. L. remolllm, L. rigidwn , L. .mlmlm um and L. tenmlentwn (Moon 
et al. 2000). Also, some grass species are host for more than one species of 
Nemyphntlium, e.g.: N. aoreamae and N. austrnliense in Rchhwpogon oraflls 
(Moon et a\. 2002) ~md N. uncinaflim and N. siegelii in L. pratense (Gams 
et al. 1990; Craven ct a\. 2001). A second. unidentified endophyte has heen 
iso lated from A. inebrian~ originally collec ted from Xinjiang. China (Bmehl 
e l a l. 1994). This endophyte grew slowly. with a paucity of aerial mycelium, 
fonning compact creamy·whi te to creamy· buff colonies that d id not spomlate 
on PDA or connneal agar (CMA) and did not spomlate on PDA or cornmeal 
agar (CMA) (Bmehl et al. 1994: Miles et al. 1996). ll was associated with 
product ion of the alkalo ids of ergonovine and lysergic acid amide in endophyte· 
infe<: ted A. inebriant (Miles et al. 1996). Bmehl et al. ( 1994) and Moon et al. 
(2000) suggested that it could be a new species of Neotyplzodi11m. 

Based on the life cycle categories for Neotyphodium-grass associations 
proposed by Whi teet al . ( 1993).N.gansuense belongs to type III species (sexual 
stromata not found). Scbardl and co-investigators defined morphological. 
biological and phylogenetic species and identified new species that were the 
resuJ[ of apparen t hybrid izat ion between species of EpiclzloE (Schardl et a l. 
1994: Moon et a l. 2000. 2002: Craven et al. 200 I: Schardl & Craven 2003). 



145 

Tabl e 1. Comp:triso n o f det<crihc d NPoryphodium specie~ 

Spccies(llost) 
Growth rate: 

Colony 
Conldiogenuus 

Conidia(p) 
l.iter.uun.: 

(010\{1\'CC:I.:) ttii(JI ) cited 

N.aCJUt.~rlnlt: <2.2on J'OA Tl n tu brow u. Not round NotfO'Jnd )'loooetal. 
( IIcJ.inopOFOn at22C r.ltScd 2002 

Ql'il /II J) 

N.tWStralt t iiSt <3.7oo I'OA Off-white to lig ht :'\'onscptatc, l;llipsoid to ~1oon ctal. 

(E.ovn/us) 1\122(" tan, ring.,, mi~d I 1-25x 2 huuuc 2002 
5-7-~ 3-<1 

N.chi/cnsc lOon 4% Wh ilc,conony. Nonscpt:llc, 10 - Oblong, :>.i orgnn-J 
(Ductylis Glut'OscAgar 30(50) .( 1-\.5 3-6.( 1-2 eta!. \990 

~:lumcmltl ) at25C 
N.chiJ'OlWn 1.8 PDAat Wh itc , COUIJII)'. Scpt:&tr:.IO- Elliplooil.l to Wh ite:& 
(SIIpil t:lll illl!ll.l) 20C pulvinate 30x2-S obcw:uc, :>.i organ-J 

9lx25-4 Jl')87a 

N. c~"op/,i(l/mn 2 onr DA at Whitefchyor :'\onscptatc, Subulatc to Morga n & 
(F. arundirmccn) 20C cnnony 12-34x \ • .S..2 fn 1cntc . G~ms \982 

7- 11 X 2-3 
N.hurrjilnum 7on PDA m WhitCil'l Septate. Cylin!lriCJim Whiteelal. 
(F. ori:.tmitu) 22C )'ellowbh-green, 13-25.\ 1.5-3 lunate, 1987 

oran!!,e.z.onau: 3-4 A 2·2.5 
N.lulii I .U on Pl.M Slight1yoff-wlme, :-.'onseptate, d lipsoidto Latch eta!. 
( l..olitmt ptrt:lln~) at20C WU)' 13.S-65 x J.S-2 ren iform , 1984 

0 7A J.92.5 
N.meliciculu <3.7un Pl>A White. fell y, Sept:&tc. El lip..oid to ~fuon e~al. 

(Melica at22C C()ll \'Oiutcd 6-35 x 2 .5 lunate . 2002 
IICI'III(l$11) S-8x3.S·S 

N. D«IIflnns 06 on r nA Off-whitctol:l.n , N01 found N01 fou nt! "Moon ctal. 
( l , , nmfti (lnrum) ~tt22C r,1 i ~cd 2000 
N. si,.grlii 3.7on Pl>A White , oon o~y ~OMCptntc, Na,• ie u l:~r t o Cn!\'C il tt 
(1-. prrt f' •" r) nt24C 12- l<lx\.5-3 rcn ifonn nl. 2001 

6-8 ~ 2.5-3.5 
N.swrrii S o n PDA at White or slightly Scpt:&tc. All:ultuid, White& 
(/':s11bt•lutu ) 22C 15-3\x 1.5-2 5 ren iform ~1 0t"ga n-J 

•I -7Al.5-3 1987() 
N . ltmbludtHtc <1 on PO:\ at White, COIIOn)'\0 Scpt!l.tc, Lunate, Cabralct 
( F. nr~tntina) 24C lanosc, clcvl\lcdto JQ...3J X 1.5.3,5 ren if()!Tn , al.\999 

:~ppre~cct 4-101! 2 .. 1 
N. typhinmn !Oo n MF.,\ Wh i!C:,COIWny, Septate:, Fu$iform, ~10C"gan& 

(Holmsmnflis) nt20<' 1Uftc:d 14-J.Sx \ .5-2 lun:uc ,•l.5· G~m.~ 1982 
8 .5 X 2-) 

N.unclna wm <3 un PDA 3t Whitish to rosy Nonseptaic.9- Uncin:uc5- G:~msct al. 

(F. umtcn~·i~' ) 25C buff. raised 18(25) ~ 1.5-2 13 xl·2 1990 
N. intbritm~· 0.5 unPDA Cr.:am-burf. Nlll. found Nlll.fuund ll rtn hl t l 

(,\ cJmatllti'IWI atlOC raised 11 199:. 

inrbrinM) MilfSrl :ol , 

'"' N.s;an utNISt 7.5on PDA Wh itc.couony. Seputc. Subspherical. Li.N3n ct 
(,\ , illtbrimu) at 22C r.l.!Std 7.5- IS.h 1.3- .s~ miglobu l:\ r, :tl.. 

B l.SI-5 x 2.5-
(13.6 1 x~ .69) 3.8 
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Further work is required to detennine whelber N. gansrtense can infect 
other plant species and molecular phylogenetic work is needed to evaluate tJJc 
potential hybrid origin of me genome. 
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Abstract- Kuelrneola uredinis on Rubus amescens and R. caesius is reported, 
dcscrihcd. and illusmucd for 1hc Ill"$~ 1i mc from Turkey. 

Kay words-Phragmidiaceae. microsc.opical feature s. morphology. Anatolian 
P<!ninsuln 

Severe d isease symptoms have been observed on Rubus rcmescens DC. and R. caesius 
L. growing in the forests o( Egc region and Black Se;1 coast o f Anutoli:.m Pen insula. First 
symptoms appeared ;~t the end of May and the beginning of June and fanned as reddish 
and then palt: yellow. pale go lden-yellow spots. 11u! causal agent of this disease has 
been identified as KueJmeofa uredh1is (Link) Anhur (= Cllrysomyxa a/bid(t J.G.Kllhn: 
= Kuelmeola albida (J.G.Kilhn) Mag1ms] (Gtiumann 19:)9; Wilson & Henderson 1966: 
Kuprcvich & Ulijanizshcv 1975: El lis & Ellis 1987: Cummins & Hiratsuka 2003). The 
colleclions concerned arc characterized by the following microscopical features: 

Spermogonia cpiphyl lous. subcuticular. gregarious. spheric-depressed. hemispheric. 7 5-
90 pm wide, 35--4011111 high. 1\ecia epiphyllous, sube pidennal, roundly. orange-yellow; 
aecio!>pores globoid. ellipsoid. ovo id. 20- 22.5 x ( 17.5-)18-20 pm: wall colorless 2-2.5 
Jlffi thick. dense minute-vemacose (Figure I A). Uredinia hypophyllous. somet imes on 
the petioles or cnulicolous. scattered. pulvcrulcnl. onmgc-ycllow. without pamphyscs: 
urediniolpores g loboid. subellipsoid. (19-)20-23(-27) x 17.5-20 .urn: wall pale­
yellow. sometimes colorless, 1.5- 2 J101 rhic k. dense vem1cose or shon-thomed: gem1 
pores indistinct. probably 3-4. equatorial (Figure I B). Telia h}•pophyllous. scattered . 
yellowish-whitish: teliosporescyl indrical. munded-tmnca tc . o ften lrapezoidal. 18-32.5 
x 17.5- 25 pm. an iculate-deuse joimed to clavate or elongate chains. each of 5- 13 
superposed spores. like multicellular spore; wall co lorless or ligln-yellow. smut. with 
one germ pore in each spore, 1.5- 2 pm thick. to 4 pm th ick on apical: ped icel is sho n 
and fragi le (figure I C). 

Auloccious and macrocyc (jc species . 
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A 8 c 
Fi)!. I. Kuehneoln uretlinis: A. - ncciospo rcs: 8. - urcdiniospor.;!s: C - tcliospo rc.o;. Scn lc har - I 5 

!Jill 

Specimens examined: Turkey. Rizc Prov .• lkizdere. nearTron. on R11btu caesius L .. 40'"42'35" 
!'\. 40'"36 '10" E, 830 m n.s. l.. 27-VII- 1998. E.. Hiiscyin. F. Scil;-uk (EH 1174, FS 0 120); Ri7.c 

Prov .. l fcm~in. Gidilmi~dero!. on Rubus ctmesce11s DC .. 41'"3 '52 '' N. 40°45'36' ' 1!. 1110 m 

:l. s.1., 4-VII I- 1999. K HUseyin, F.Sd\:uk(El-1 11 75 . 1-"'S 0375): B:•hkesir Prov., lvrindi. K:~rasu. 

on Rubus conescens. 39'"30 '58'' ?\. 27" 22'48'' E. 3 1-V-2000.l!. J1Uscyin (Ell 11 76}. 

Hcrh:trium s~cim.:ns :tr<.! depos ih.>d in the Hcrh:uiumof th <! G:t:ri Univ<!rsity K1r~hirArts :md 

Sciences l~acull)'· K•Jlehir. Turkey. 

Kuelmeola ftredinis is known on Rubusamcasicus f ockc. R. ibericus Juz .. R. sanguineus 

Friv .. R. cttesius. R. gltmdulosus Bell .. R. hirlus Waldst. & Kit.. R. frmicosus L. and 
o ther species of Rubus from Euro~. Asia. North America. South Africa and New 

Zealand (Wilson & Henderson 1966: Kuprevich & Ulijanizshev 1975: Ellis & Ellis 
1987: Dcnchcv 1995). 

Bdore our invesLigatio us 290 SJ>'!Cit:s from 13 genera o f rusL fung i were reportOO [rom 

Turkey (Tamer & al. 1998; K1rbag, C ivclck & Hi.iscy inov 200 I; Hiisey in & K1rh:1g 

2003). There arc no records of Lhc gen us Kuelmeola Mag nus in these publi l:; ttions . This 

is the fi rst report of genus K11elmeolt1 and K. uredinis from Turkey. This fungus was 

registen.xl on Rulms cane.w:em· and H. Ctlel'im;. 
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Abstrac t-39 ascomy~o:cte fungi and some anam<lfl>hs are rcportt-d from the Wes~m 
and Eastern Carpathians. among them 'Lttclmmn crystaliophorwn'. Leptosplweria 
lwJm;omm. Odomotrema a/pimtm :'lnd Urct>olel/adryadico/a. Analysis of Dryas-s~ci1ic 
funsi of the Carp.1th ians. Alps . Scand inavia and the Urals shows some similaritit.-s 
lx'twcc n these areas. ' [bis indicates lh:u the Carpmhi:m population of Dryas octopewla 
has l ~<:n i nOu~nccd by migrational waves uf /Jryu.\', :~ s much frum thc wcst (the Alps), 
as from the cast (the Urals and Scandinn\•ia). The most sin1i lar populations were fou nd 
in the Mn l:t Fntm ML~ .• ChOCsk~ vrch)' Ml~ .• 2'~ip.culnC (7.achod nil!) T:ury Mts .. Vysok~ 
Tatry Mts. and Biclanskc Tatry :\1ts. 1l1c most distinct and isolaled areas is U1e western 
pan of the Tatty :\1ts .. named lhc Zachodnic Tatty :\ltts .. which have a greater numb.:r 
of cxcl usi vc spccit:!> :tnd a single endcmitc. Melunummu mur.t:cuellw. The dispersion 
of fungi in smaller ;islands' is rnostJy acc idental. rtsu lting from the decline of lhc host 
popu l:u ion and the c!Xtinction of fungi that fo llows it. 

Kay words-arcto-atpi11C fu ns i. disttibution. mycogeosraphy 

Introduction 

Dryas ocroperala was first reported by Wablenberg (1 8 14) from !he Choeske 
vrchy Mts. in the Slovakian Carpathians. Late r it was reported from tbe 
Zachodnie Tatry Mts. (Herbich 183 1: Fritze & lise 1870: Kotula 1889-
1890. Bcrdau 1890. Sagorski & Schneider 189 1). Mala Farra Mrs. (Brancsik 
1862: Holuby 1888). Bclianskc l!Hry Mts. (e.g .. Kraj ina 1925: Domin 1925. 
1926). Nfzkc Tarry Mts. (e.g .. Trapl 1930: Sillingcr 1933) and Svidovcts Mrs. 
(e.g .. Domin 1929: Klitstcrsk)• 1930): sec also Zahradnfkov•i. (1992). More 
recently Milkina (1995) found a new locality of D. ocroperala in the Eas tcm 
Carpathians (Chomohora Mts.). The biggest pl.ant populations inhabit Lhc 
Zftpadn(; (ZachOOnic) and Bclianske Tatry Mts. Smaller populations wbcrc 
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noted in the Mala Farra Mts .. Chocske vrchy MIS .. Nizke Tauy MIS. (Krakova 
hofa Mt.), Svidovcts Mts. and Rruilu Mts. Very small relict populations have 
survived on a single rock wall in Lhc ' Bia ta Woda'. ature Reserve in the 
Pieniny Mts. (Komas 1958). Other very small populations were noted in tl1e 
St11ovskc vrchy Mts .. Baba Mt. in the Nizke Tarry Mts. and tl1e slope of Pop 
]van Mt and Berbeniesk·u l Mt . both in the Chomohora Mts. The species was 
widely distributed in the lowlands of CcnLra l Europe du ring the glac ial period . 
as indicated by foss il records of D1yas oclopelala [rom Europe re poned by 
Tralau (1 % 1). At presem the host plam inhabits only "island' areas in the 
mountains. 

Fungi - 23 taxn of fungi have been found on Dryas uclopelllla occurring 
in the Carpathians so far (Velenovsk:Y 1934: Sandu-Villc 1967: Salata et a /. 
1984: Bontea 1985: Eliade 1990: Cblebicki 1995. 2002: Lizoo\ & Bacig:Hova 
1998; Lizoil & JanCoviCovri 2000). Of them. Patine/fa dryadea Vel. in fact is 
a Uchenized fungus (Chlebicki 1995; Lizoil & JanCoviCovri 2000). Moreover. 
Rosellin ia riminicula Rehm and Seploria semilwwris Johans. seem to be 
doubtful taxa. Altogether 96 wxa (excluding endophytes) have been noted 
on the plant. \Veil known. detailed investigations of the dryadicolous fungi 
i11 some popu lat ions of Dryas ocwpNala were concl ucted i.n Europe (L. Holm 
1979: K. Holm & L. Holm 1985. 1993; Graf 1986: Nograsek 1990: Nograsek 
& Metzer 199 1: L. Holm & K. Holm 1993: Chlebicki 1995. 2002). 1n addition. 
63 species of endophytes were noted on plants found in the Alps and the 
Arctic (Fisher et al. 1995: Robinson et nl. 1998). More investigations were 
conducted in Arctic Canada (BARR 1959). GreenJand (Chlebicki & Knudsen 
200 1; Chle bicki & Rai tviir 2003). lhe Far Easr (Vassiljeva 1979. 1987. 1998) 
and Weslem Siberia (Chlebicki 1998. 2002) .. 

Material and Methods 

The mah.:ria l gathered by the a uthors came from the wcstcm mtd castem parts 
of the Carpc1Lhian Mountains: Tatry Mts .. Nfzke Tatry Mts .. Matil Futra Mts .. 
Svidovl.!tS Mls .. Cbomohora Mts. and Rar.l u Mls. In addition. the collct.-tions 
of Dryas octopew la in Lbl.! Czech und Polish herbaria. su<.:b as PRC. PR and 
KRAM. were researched using Rostnap's method. Plcmts from 248 collections 
(70 [rum PRC. 82 from PR. 96 from KRAM) were scrccnc<l wi lb a Nikon 
SMZ 1500 dissecting microscope and exmninc<..l in Zeiss and Olympus BX-
5 1 Lransmiuc<..l light microscopes tl ftcrwards. Measurements of anatomical 
clmracters were tak.l.!n from tissues pht<..-cd in <..listi llc<..l wulcr. The mulcriul 
is <.lepusilCd in PRC. PR. PRM mtd KRAM. The La tin muni.!S of lhc orders 
follow Kirk el a/. (200 1). The phytogcogntphical di vision of the Cttrpathians 
follows Bcrtovil (1 984). The phy togeographical ana lys is was prcfonnc<..l using 
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the mycogeographical method descrihcd hy Chlebicki (2002). The species of 
the genera Mycnsplwerella , T:urotium . Sl'prnr in and Swgonnsporal as wel l as 
pl urivorous species. were excluded from the mycogeographical ana lys is. 

Results 

Aca11thostigma lo11gisporum (Remler) Rcblova & M.E. Barr. Sydowia 52: 
264, 2CXXl. Pleospnrales 

This rare species was earlier reported from the Alps and Scandinavia 
(Nograsek 1990). It was also found in the \Vestem Carpathians on the Polish 
side of the Zachodnie Tatry Mts. (Chlchicki 1995. 2002). 

Cailliellajoltallsollii (Rehm) E. MiiU .• Sydowia 10: 121. 1957. Xylaria/es 
Sr ECIMENS E..XAM.L~ED- W~tnl Carpathians - ~padnt. TAtry ~I ts. (SLOVAKIA) - LiptovskC 
hok Mts .. P!nCiivj• RoMe [PiaCiivC:: I Mt. . ~n l900m .:lc:v., ondtad petioles. July 1928. coli .; ) . DosufT, J>RC: 
Lipl:ovsko.\ holt- ~I ts .• on slope of Jakubina Mt. in RaN;.o\'ti dol ina (vall .... )'). <.,-a 2050 m dl." \', , on stipuk'S. 24 
July 1931. coli.: J. Dosrdl. PRC: (POLA_'\U) -Z:tcbodnie Tatry Mts .. Ciemniak )..1L. Sto!y Rocks. on \'Cin 
of lower side of leaf. 26 Jul )• 1002. coli.::\. Chl~bicki, KRAM: Xizke Tmry Mts. (SLOVAKIAJ - Krnkova 
hofa Me. 4SO 59' OT" X. 19"37 " 59'" E. 1730-1 750 m clcv .. on lower side of leave-s. 23 Scptcmbcr2003. 
~oi L: A. Chlt'bicki & M . Sl1k<n"d. KRAM. PR.-.1901048. 

Comments - IL has nol been reported from the Carpathians so far. but it is 
not a rare species. noted 0 11 leaves o f D. octopetala. D. inlegrifolia and D. 
drummumlii (L. Holm 1979: Barr 1959; Spooner 198 1: Nograsek 1990: Fisher 
eta/. 1995: Chlebicki 1995. 1998.2002: Vassiljeva 1998: Chlebicki & Raitv iir 
2003). 

Crocicreas dryadis (Nann f. ex L. Holm) S. E. Carp. var. dryadis Bri ttonia 32: 
270, 1980. Helotiales 

SI' I-X IMENS E.XA:\tL"'EU - (all ~olkcti ons on low~-r sid ~;. of 1\~.l\"i:S of Dryas CCtOpemlll) W.::su:rn 
Curpmhluns-Fmru (SLOVAKIA)- Mahi P.alrJ Mts .. Krivtlri Mt.. r.car hostel. 1 August 1919. coli.: K. 
JfiJmin, PRC: MA1R Fatra Mts .• Kri\110 )..11., IS July 1920.co11.: J. K/ik(l, PRC: MaiJI Fatra Mts .. VdJcY 
Roz.sutcc ~t.. ca J6CO m clcv .. 28 1unc 1925. coli.: 1·: :lf(l/och, PRC: :-.JaJ:i Fatra Mts .. Vcfk}• Kotsutco;; 
Mt.49" 13' :S. ICJ> 06' E. ISOO m <.' kv .. 60ctob..>r 2001.l-oii.: A. . Cllltbidi. KRA\11; (..boCsk~ vrch)· ~l ts .. 
Vefk :Y C~ Mt., 28 July 191 Q, coli.: K. Domin, PRC: Cho&k.e "'TCh)' Mts., Vefkf ChOO Mt., ' DryM~wm' 

ISSO clev., 10 July 192&. coli.: P. SillinRcr, PRC: ChoCsk6 \'rchy Mts., Vcflcy Chof ;\11. . IS June 1937 . .s. 
coi L nom.. PRC: ZdpzdnC: TaJ. ry Mts. (SLOVAKIA) - LiptovskC: hole- Mts .. 'Hicla sialla above- i'..ubeccc. 

("U 1750 m dl.'v.' [rids~:- bl.' twl.'<.'n Rado\ 0:. s lruly rocky p.::tk (1557 m .:kv. ) and Siv9 vrt'h ) •lt. (I SU5 m 
chew.) on current maps], 1 S ,\ugu.<>t 192&, coli.: J. Drmdl, PRC: I jpttw:~~k~ hole 1\•ll<>. , Bohrovce Mt., 1664 
m c:IC\' .. 12 AuguSl 1928. coli.: J. Dost<il. Pl~C : Lipto\·sl:t: hole Mts .. Pllltl iv)• l~ohtiC ("PIAC: IivCJ )..1c .. 5 
AuguSl 1928. ~oil. : J. Dosuf/_ PRC: LiplovskC: hole ~I t s.. PlaNiv)• Koh:iC IPl~livC: I .VII ., 1800-l roQ m 
..:h.w .. 5 August 1928. col!. : J. Dosrdl, PR<..:: Zacbodni~· 'l'.atry Mts. (POLAND) - <..:icmniak Mt .. Stoly 
Rocks. 26 July 2fXl2. coli.: 1\. ChM Jir.J.:i. KRAM: Vysok6 Tuu·y 1\·ll<>. (SLOVAK IA)- Podtisovky. SSW 
of T'ISOvk.a ML in DicJo,·odskl'l dolina ( .. -alley)_ IS July 192S. coli.: /. Kldiursk)l, PR..\1 901046: Zltmky 
MI .• 9 July 1925. coli.: V. KmjiM, PRC: Udianskc Tatry Mts. (SLOVAKIA) - Mur:iii ML, 1800 m ckv .. 
14 August 1925. ~oil.: K. Domin, PRC: Faixov:J rids~ (ridg<.' with 11 number of rot.'k}' po:-.00. s.oing in 
f:..,.'\F. d irection from Skalne Vnitu Mt. tO the ~ginning ofO!hl! sr.!nu (rocky wull)], 15!10 me-lev., 21 Jul)• 
1928, coli .: V. Kmjin(l, rRC: iS slope of Murnn Mt .. I ~ August 1925, coli .: \~ Kmjioo, ~C; Dclianskc­
Thtry Mts ., locali ty not givco,lu1y 1933. coli.: K. JfiJmin , Kt'ttiiUTMf, V. Krojinn, PRC; Nizkc Thtry Mcs. 



156 
(SLOVAKIA) - uaba li ill E uf villag.: ofLuCi"na. 4 S.:ptt>mlxr 1920. coli.: K. 1J11min, I'RC.: Ea~l('rn 

Curpulh luns - Svido,•ets Mr~. (UKRA!i\'E). Rliznits.u Mt.. July 1918. coli.: A. Mnrgiuai. PRC. 

Comments - Chlebicki ( 1995, 2002) reported 13 localiti es of the 1\mgus 
from the \Vysokie and Z1.chodnic Tarry Mts .• as well as from Blizni ts.'l. Mt. 
(Svidovets Mrs.) and Berhenieskul Mt. (Chomohora Mts.). both in the Eastern 
Carpathians. It can be considered as a common species in the Carpathians, 
earlier noted in Sweden (L. Hol m 1979). Iceland (K. l-lolm & L. Holm 1984), 
Austria (Nograsck & Matzer 199 1). Bosnia, Herzegovina. Croatia. Finland. 
Poland. Russia and Slovakia (Ch lebicki 1995. 2002). 

Crocicreas dryadis (Nann f. ex L. Holm) S. E. Carp. var. zmiseptata Nograsek 
& Matzer. Nova Hedwigia 53: 451. 199 1. Nelntiafes 

Apothecia darker than in the type varie ty, ascospore..~; two-cel led 8.8-10.4 x 
2. 1-2.4 fl ln. 

SI'F.CIMF.NS F.X,\i\UNF.U - Wesic.-n Curpulhluns- Fulnl (SLOVA KIA) -l\.·luiU Pmro Mts .. Kriv:Bi 
Mt .. on lowiTside of dcod lc1wcs. 2,\ tlgust 1919,coll .: K. Domin. PRC: Zllp&dnCTtury Mis. (SI .OVA KIA) 

- Liptovsl:i hole Mts .. 'Dol. ina Rozp:dliC"a' (vzlle)' ) - at pr<sent probably RozpOOIY gnili valley SE of 
saddk bt:two:o:n K.r-JA:S :Ulica Mt. aod .\olalufac:~11iak l\.11.. s.,_...- KCJNLA . (ll!i119-1890). 1500 m do:\' .. on luwo:r 
side of lk.Jd leaves. 22 August 1930. coli .: J. Dosull, PRC. 

Comments - The species was reponed from the Alps and Scandinavia 
(Nograsck & Matzer 199 1: Cblebicki 1995). Scotland (Spooner 198 1). Iceland 
(K. Holm & L. Holm 1984) and Novaya Zemlya (Cblebicki 2002). 

Crocicreas variabile Nogra,ek & Matzer, Nova 1-ledwigia 53: 453. 199 1. 
J-lelntiales 

Apothecia cup-shaped, pale olivaceou~. ascospores hyaline, four-celled 
( 14) 15.5- 18.5 X 2-3 JI In. 

SPECIMENS Jo:XI\~111\'ED - (ull colle<:tions on lower side of le-.1\'es of Or,l'(l.r octopNilln) Western 
Olrpmhilln!l - 7...1lpodnC Tmry Ml~ . (SLOV,\KIA) - l.iprov~kC h~e Mts .. rm siC!pC nf Jnl.·ubinn l\·lt. in 

Ra~kO\':i dol ina (\'aile)'). ca '2050 m elev .. :24 Jul)• 1931 . coli .: J. Dostdf. PRC; (f'OLA•'-'D) - Zachoclnic 
Tall)• Mts .. MI. Cicmniak. (Stoly ~ocks). 10 Scp(cmbc-r 1?)5, col! . . 4.. ChldJt.'d.i. KRAM 1·: Vysoke Tatty 

MIS. (SLOVAKIA)- 'Bolond-Gcro' (':').ell ISOO m dev .. Jul)' 1926. coli.: tt Mllrgituti, PRC: Wysokic 
Tnt!)' Mts. (POJ..A).'D) - S'T.fligln_~nWR Pns.~. 12 September l9'):'i. mil. 1\ . Chl~birki, KRA.\•l F: Rclinn.d:c. 

Tatry Mts. (SLOVAKIA ) - 'Dist r. Kctmarok. Kopa ' (lklianska Kopa) Mt .. sec: Klwt.~. (l92S). 19 Jui'K' 
1924 , coli.: V. Krojina, PRC. 

Conuucnts -An arclo-alpine spc<.· ics , earlier reported from Lhc Alps. Sweden 
(Nogmsek & Matzcr 199 1). Tatry Mts .. Urals and Greenland (Chlcbicki 
2002). 

Dit{I'IIIO . .,pltaeria ma.tmrioides Sacc. & Bnmaud. Michel.ia 2: 392. 188 1. 
Pleo.<porale.< 

h is a cosmopolitan species. nored on various plan ts. among them Dryas 
octopeta/a (Nograsek & Matzer 1991: Atproot 1995). Cblebicki (2002) noted 
il on Dryn.~ woo<l in the J>ieniny Mrs. in 1.he westem Carpathians. 
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Discosia strobil ina Lib. Pl . Crypt . A rd. exs. 346, I R37. Anamorphic fungus 
A species wi th a wide distribution. norcd on various host plants (Subramanian 

& Chandra-Reddy 1974). More recently C hlebicki (1995) reponed rwo finds 
from the Z.1chodnie Tatry Mts. in the Wcstcm Carpathians. 

Eurotium llerbariorum Link : Fr .. Systcma Mycolog icnm 3: 332. 1832. 
Eurotiales 

Ascomata globose. circular. yellow. a.._~cospores circular. 7.5-9 pm diam. 
in face view, 4.3-5.8 Jlln wide in latera l view. with two minutely roughened 
ridges. 

SPECIMENS t: X,\ i\1INI.:H- Western Curpulhluns- Fmru (SLOVAKIA)- ;\lulU Fllltu Mts .. Krivfll'i 
MI. , nn holh~idc$ oflcnvcs And J!t"linlc..~ nf DI)YJ.fOrl fJfWitJfn. July 1924. coli.: S. Tm11l, f'RC. 

Comments - It is widespreml species. Its minute, yellow ascocarps are 
reported on many prcxlucts such a<; cheeses, meals and frui l.s (Pill & Hocking 
1997). It was someti me.'> noted on herbarium plants (Dennis J96R). E.-'lrl ier ir 
was reported from leaves of n. octnpetala collec1.ed in the Zachodnie Tatry 
Mts . (Chlehicki 2002). 

Gnomonia dryadis Aucrsw .. Mycol. Europ. 516: 26. 1869. /Jinpnrlhr~les 
Ascospore_' hyal ine. (13) 14.5- 17.5(2 1.5) x 4-7 Jl lll. wi th cone-shaped (2.5-

6 .5JIIlllong) to fil ifonn (8- 14.5 /tmlong) appendages. 
SPECIMENS EX,\ 1\'IINF:Il - W~crn Curputhhms - Fatni (SLOVA K!,\ ) - Mu16 Fatru Mts., SuchY 
MI .. o n I wig. 3 June 1926, coli.: J. Klikn, PRC: Mnlll Fmro Mr~ .. VcrkY Rm.~ulcc Mt .. on I wig, Jul}' I 'XX'I. 
coli.: C. /Jranclik. P~C: Maid Fatrn Mts .. Vcfk5• ~ozsutec Mt .. ca ]60) mclev .. on twigs. 28Junc !925, 
cull.: t: Malo~o:Jt. PIH.:; Mal ti FattaMts .. Vdl.:Y ](oLSut~ Mt..49' 13 'N, 1~06· E. IS90md.:v .. undo.:ad 
twigs. t) October 2001, col i.: A. lhlr.Qick/, KRAM: 0\0I!sl:f ~TCh}' Mts.. Vell:)i ChOC Mr .. 29 May 192:6. 

coli.: J. KTikn, PRC: Zllpodnoi Tmry M!s. {SI.OVA KM) - Liplo\·skC hole Mrs ., on slope of Jnkuhinn MI. 

in RaCkov3 dolina (valky1. ca2050 m clcv .. on petiole, 24 July 193 1. coli.:). /)oJtdl. PN.C; VysokE TRtr)• 

Mts. (SLOVAKIA)- l.runky Mt .. on pdiok anU ~t ipul.:s. 9 July 1925. coli.: I~ Kr(ljimt, PR<..:: L\'itkc Tatry 
Ml:>. (S f .OVA KIA)- Kruko\'U hofu MI., 48" S9' 07- N. lrt'37' 59" E. 1730-1 750 m clc\' .. on Twig. 2.1 
September 2003. coli.: .1/. Sukow1 &: A. Chlf'hirki , rRM !Xl1049: 1-'Jl~crn Cnrpnthinn~ - Rnrnu M1s. 

(I{Q!\1AI'IIA) -l'iclrclc Doamnci rocks. at !653 m dcv .. 4 October 2002. coil.: A. Chlt>bicki. KRA)A. 

Comments - The appendage seems to be rolled and this is the reasou for 
its cone shape. Appendages of ascospores became filiform and long when 
immersed in water. TI1e presence of appendages in the Carpathian specimens 
ind icates its Scandinavian origin. The specimens from the Alps are devoid 
of such appendages (Nograsek 1990). The specimens from the Carpathians 
possess mostly 8·sporous asc i. Tbe I 6~sporous asci were present in the single 
collection from the Nfzke Tatry Mts. Tbe species w;.l s earUer noted in the Alps. 
Scand inavia (L. Holm 1979: K. Ho~u & L. Holm 1985: Nograsek 1990). 
Canadian Arct ic (Barr 1959. 1978). Spi t:sbergen (K. Holm & L. Holm 1993). 
Tatry Mts .. Pyrenees . Yugoslavia (Chlcbicki 1995). Sayan Mts. and Greenland 
(Cble bick:i & Knudsen 200 1). 
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lsot!tea r!ty tismoitles (Bah. ex Berk .) fr .• Summa Veg. Scand.: 42 1. IR49. 
Phyllnchorales 

SPECIMENS EX,\i\11NF.O- Wc:ucrn Cnrpnthlnns - Fntm (SLOVA KIA) - Mnrrt Fntm Mt.o;., Krivmi 
MI. , ncnr hostel. 1 August 1919. coil .: K. Oomin, rRC; Mal3 Fntra Mts .. Krivli.ii Mt, on upper side of 
ka,~. IS July 1920. coll.: J. Kli~. PKC; VeTk:Y KriVllii Mc.. loi()()..IOOOm dcv .. 1 August 1967. coll.: J. 
&jdk, PR: Mall! Fatm Mts .. VdkY Roz:il.l t<:c Mt .. 49" IY :-=. 19"' 06' E. ISW m ..-k,· .. on living kav~.6 
Oclobcr 2001, coli.: t\ . Chlr.bit:ki, KRAM: ChOCsi.:C vrchy Mt~ .• Vd'k:Y Chne ~t .. 1617 m clew .• on up~r 
side of k ll\1("$, 10 ScptcmOCr 1922. co li.: F. ,lf(l(och. I"RC: Ch~sk,.:. vrchy Mts .. C~ (VcTI.:j ChoC)Mt. . 
18 June 1937, s. nom. coli .. PRC: wrkj 'hoC. C3 160) m ele\' .. 22 August 1941. coli.: I . KldJre,·sJ:)'. 

PR; Z:ipadnC T:llry Mts. {SLOVAK1A)- Liptu\·skO: hole: Mts .. 13obro•·« Mt. 1664 m ch.·.v .. 12 August 
l'l28. co li.: J. Dostdf. PRC: Uptocsk~ hole Mrs .. fooc of Plt!Ci i..,Y Rnh~ [PiaaJi ,·~ J Mt. in Smutnll dol ina 
(calle)') , ca 1650.. 1700 m dev., on 11ppc:r sidcnf leavc:\ , Augu.~t 1926. coli .: J. Dowfl, PRC: Vy~ok6 Thtry 
M ls. (SLOVAKiA) - zrunky ;\'II .. oa uppe-r sid'" of lc;w~. 9 July 1915. coli.: II. Krnjincr. PRC: He\ianskc 
Tatty Mts. (SLOVAKIA) - un h:av~. ~JAusust IY I9.~:()[1.: K.l)Qmin, PRC: ~-l ur&ii ~l t .. 1800 m dcv .• 
14 August 1925. coi l. : K. Domin. J>RC: llh'ipy \TCh. cu 1900 m elev .. July !938. coli.: M. f)ryl, J>R : 
F.ostern Cnrpnlhious - Svido\"Cts Mrs. (l!KRAI~"EJ - Rlb·.nitsn Mt .. cal Si S m clev .. 13 July 19\Z,coll .: 
V. 'iofdk, J>RC; Oornohorn Mts. (UKRAINE) - Cerna hora. locali ty not giwn. August 1938. coi l.: 1:.'. 
J/ml/1.1!, PR: RarAu Mts. (ROMANIA) - Pi~:trde Doaomci Rocks. at 1653 rn dcv., on upper side of l.o-aws. 

4 October 2002. ool l. : 1\. Chl.t!bicki, KRM\1. 

Comments - !. rhytismoides occurs in Lhe whole range of Dtyas species 
(Chle hicki 2002). 1t was noted in the Tatra Mts .. Chomohora Mts. and Svidovets 
Mts. (Chlebicki 2002). We observed leaves grazed by insecLs in places covered 
hy fungus ascomaLa. 

'Laclmum crystallopltorum' Nograsek & Matzer, Nowa Hedwigia 53: 455. 
199 1. Helmiales 
Apothecia minute. short-sta lked. covered by scabrous ha irs bearing whi te 

c rystals , hairs in small clusters fann ing reed1 at margin of apothccium. outer 
exci pulum hrown. composed of isodiametric (surface layers) to elongated 
(inner layers) ce lls. asci 25.5-33 x 4.5-5.5 p m. the asco-apical apparatus fKI 
red and KOH/IKl blue. ascospores hyal ine . one-celled. 6.5-8.5 x 1- 1.5 Jllll. 
paraphyses fi liform. 1- I.2 Jilll wide (f ig. I . 2). 

SPF.CIMF.NS F.XI\MlNF.I) - F.uSicrn Curputhluns - R11rllu Ml~ (ROMANIA) - Pielrt l~ Ooamnei 
Rock.<; , m 1653 m ckv .• on low••r side of J...nv~ of Dryns on opnnln, ~ October 2f.02. roll .: A. Chlebirki, 
KRAM. 

Comments - It is a very chamcteristic species. with white crystals covering 
almost all the surface of the hair. Its belonging to the genus Ladmum is 
provis ional because of the presence of rounded tips of paraphyses. Prev iously. 
it was known only from the Alps (Nogrnsek & Matzer 199 1). Possibly it is a 
member of the genus b u.:mpila (H.O. Baral, in lcner). 

Leptmphaeria tlryatlop!ti/a Huhmlorf. Il linois Nllt. His t. Surv. BuU. 34: 484. 
1992. Pleosporales 

Fig . I. ' IAclnmm crystal/ophorwn ': A- excipulum in longitud inal section (in lnnophenol). scale 
bar = 40 11m; B - h.1irs (in water using ~omars.ki contrast). scale bar = 4 Jtm: C - mnrgin of 
3JX>t.hecium wi th tee th (in water) . scale bar = 30 f1Rl. 
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Fig . 2. Apothccium of·Utclmum cryswllophorum', scaJc bar= 50 pm 

SPF.CIMF.NS F.XAML'"•:n - \\'cstcn1 Curputhluns- Fmru (SLOVAKIA)- M:~ l:i F:ltru Mr!l., VeU .. -y 
Ro-;..sutcc Mt.,49" 13' N.I~06'E, 1590mtlev .• oo dc.ad bypanthium, 60ctober200l, coiL: A. Clllrbil'ki, 
KR..'-'.'1.1; Niz.'« Tatry Mts. (S LOVAKIA) - Krako\·a hofa Mt. 48D 59' OT' N. 19" 37' 59" E. 17J0. 1750m 

dcv., on previO'.IS year'!> h)·panthia, 23 September 2003. coli.: ,1\f. Sukord &..•\. Cltl~bkki, KRA.\11, PR!\1 
1)()1050: Eustcm Curputhluns - Rurllu Mts. (ROMA.t''IA) - Pietr~le Doumnei Rocks. at 1653 mdev., on 
dead hypanthi11m, .a October 2002. coli.: A. Chl~bid:i, KRAM . 

Comments - Its occurrence is restricted to the host inflorescences (Fig. 3A). 
The adult ascomara occur on dead sepals of rhe previous ye.1r's hyp:mthia and 
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fmi ls. T he fungus was noted in Alaska (Sprague 1955), 1heA lps (Miillcr 1950). 
Greenland . Iceland , Novaya Zemlya, Scandinavia. Spitshergen (Li nd 1910: L. 
Holm 1957 , 1979: Nograsek 1990: K. Holm & L. Holm 1993). Rarau MIS. in 
the Eastcm Carpathians (Chlcbicki 1995), Kamchatka (Vassi ljeva 1987) and 
Greenland (Chlebicki & Knudsen 200 1). II is more common in the sub-Arctic 
and the Arctic than in alpine regions. 

Leptosphaeria holmiorum Chleb .. Mycoraxon 86: 2 18.2003. Pi<•ospomles 
Ascocarps superficial. ostiole ca 40 Jllll diam. asci tetrasporous, 103- 126 x 

23-27 11111. ascospores mostly four-cell ed. oHvc-1ceous to light brown. upper 
median cell darker. dislal cells paler. 3 1.5-42 x 12- 12.5 tlln (Fig. 3B. 4A). 

SPf:CIMEi'\S t: XAMIXF.O- Westcn1 Cnrpnlhlnns - Fm m (SLOVAKIA) - Mnlti Fmrn Mr!i .. VcTicy 
Ro7.SUiec ML, on d ead pc1iolc of Dryns octa~Ntafo. Jul)' 1900. coli.: C. Bmncsik, f'R C. 

Comments - ll is a rare species. known from the Polar Urals. Chukotka 
Peninsula and Lhe Caucasus (Chlebicki & Raitviir 2003). The CarpaLh ian 
specimens differ from the rype only by the presence of constantly four-celled 
ascospores. It seems lo have been coexisting with D1~vas for a long rime . 

Leptmplruerulina d~rutlis (Siarbiick) L. Holm. Bot. Notiscr 132: 86. 1979. 
Pleosporales 

S1'ECIMENS EXAML\ .. :0 - Westt>rn Carpathians - Fturn (S LOVAKJ;.\) - M11ll'l Fatn1 MIS., Vcflc)l 

J.l:ulSUtl"t" MI .. hdy IWO. '-1.111.: C. 1Jrm~~:3·ik. PRC: Ch~-sk.: vrchy Mts .. Vd kY CtM· Mt.. oo upt1<."r sitk 
of ll"li\'l"S. 28 July 19 19. coli. K. Domin. PRC: ~pOOm: T3U)' Mts. {SWVAKJA)- Liplovsk.! hO!l" ~l iS .• 
'1\idn ~kala' nbovc.7.~Jhcr~. dl 1750 m dcv. [ridge between Rndov6sknl}' mcky pcnk (ISS7 m clcv.) nnd 
Si\•); vrch MI. (1805 m elc.v. ) in current mnpsJ, on upper side of lc.lh'CS, IS August 1928, coli.: J . Dfmdl, 
PRC; Liptovsk~ hole ~11S .. PI»Ciiv}i Roh:\i: (Pia~li \'~ ) Mt .. ca 19(0 melt \'., on petiole. July 192S. coli.: J. 
Dolu11. PRt.:; Liplo\·skihoh: ~1 1$., on slopl" of Jakubina Mt. in RatkoV".i dolin:~ (V".till"y}, l.-d 2050 m dl"v., on 

pctiol~ and p..."<lunclc. July 193 1. coli.: J . Drmdl, PRC: LiptfwskC hole Mt~ .. 'Oolinn R m~pndlicn' (\'aile)') 
- m present probably Rozpadl}· gnift valley SE of saddle between KrJ.esa.nica MI. and Mnlol~cznink MI .• 

see KO'J\IlJ\. (1 889-1890). 1500 m elev., Qn lower side of dead leaves, 22 August 1930. coli.: J. Dostdl. 
PR<;; Vy~ok~ Tatry M!$. (SLOVAKIA) - Z:i.mky Mt .. on JX"duoclc and upJ:K-r side of lcav~-s. 9 July 1925. 
coli.: \~ Krojintl. PRC: Bcl innskcTnll)' Mts. (SI.OVAKIA)- IIllipy vrch i\11 .. 1920 m clcv .. on uppcr ~ide 
of leaves. II July 1991, coli .: D. Jalovi6orowf, PRC: Esstt'rn Csrpatttinns - MRrnmur~ mountain mage 
(ROMA.~'II,.\) - NNE of \'illagc of Kcpedea. ~1 i hailtcul ~1 1.. 1910.1920 m eltv .. on lower si<k of lta\'tS. 
30 JUflo:.2t03. <.'011.: .\f. S1tkol'd, PRM 90!0H. 

Comments -It is a widely d istributed species. known from Europe (L. Holm 
1979: Nograsck 1990: Chlcbicki 1995. 2002). Siberia. Korea (Chlcbicki 2002). 
the Far East in Asia (Vassi.ljcva 1987). and Nonb America (Barr. in lctlcr). ll 
was also noted in the Zachodnie Tatry Mts. (\Vestern Carpmhians), Chomohora 
Mts. and Rarfiu Mts. in lhe Eastern Carpathians (Chlebicki 1995). 

Leptn.\JIIlaeruliua pulcllra (G. Winter) M.E. Barr. Contr. lnsl. Bot. Univ. 
Montreal 73: 7. 1959. 1'/eo.tporale.t 

Ascocarps minute, conical. ascospore.~) yellow brown, clava1e (Fig. 4B) 19-25 
X 8-9ttm. 
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Sl'ECIMENS EXA)lL~ED- Western (.;arputhians - Ni:t.kl.' Tatry Mb. {SLOVAKIA) - B:IbaJ-I ill Eof 
Yillnge ofl.u~ivm1. on de-dd p..>duncle of Drya.~ octopetnliJ., 4 Sepember 1920. coli.: K. Domin. PRC. 

Comments- This arcto-alpine species was reponed on various host plant."> 
from the genera Potenrilla, Dryas, £rigemn. HeUamhemum, Senecio and 
Sie>·ersia (Barr 1959: Crive lli 1983 : Vassi ljeva 1998). 

Lophiostoma macrostomum (Tode : Fr.) Ces. & De Not .. Comm. Soc. Cri tt. 
llal. I: 2 19, 1863. Pleospornles 

SPJo:C~IMF.NS F.XA~fl Nf.D - (on J>ryos oc1operala) Western Curputhhms- F:uro (SL.OV,\KI,\ ) -
Moll! Fotm Mts., V.:: n:)· Rcrt.sut~ Mt.,49" 13'N,l 'J>06'F .. IS!Xtmclcv .. on d£:-Bd twigs. 60ctohcr-2001. 

coiL: A. Chl~bicki. KRAM : Zachodnie Tatry Mts. (POLAND) - Ciemniak .\11 .. Stoty Nocks, on d~ 
twigs. 26 July 2002. cull.: .4. ChleUd:i, KKA.\1 . 

Comments - ll is a plurivorous species noted on ligneous and herbaceous 
subsLrala . reponed earlier in tbe Zachodnic Ttllry Mls. (Chlcbicki 2002). 

Lopltiosroma willleri (Sacc.) G. Wimer in Rabcnh .• Krypt.-FI .. 2. Aufl .. I. 2: 
297, I R85. Pleosporales 

Sl't:t: IMENS t:XAMl."\W - (on Dryfo' fX."f(JJklala) \\'estern CarpaU1ians - Nizkl:' Tatry Mts. 
(St OVA KIA) - KrukMil hora Mt.. 48° 59"07" N. ]1)0 37 " 5C)" E. 1730-17.50 m ~lev .. 23 Se(l1Cmber2003. 
coli.: A. Chll'hid:i & M. Srlktmf, KRAM; F.nslr.rn Cnrpnthinn!l - Rnrllu Ml!l. (R0:\>1Al\11A) - Pie!rcle 
Uonmn("i RKks. :u 1653 m ("]("\",,on dd.d twig:; of V ryasocloJXwln, 4 ().;tober 21:XJ2, ("Oil .: t\ . (,'11/ebicki, 

KR.AM. 

Comments - IL is a pluri vorous species. reponed rrom Sweden. Spitsbe rgen. 
the Al ps. Carpathians {Ztclmdnic T•llry Mts .. Rariiu MIS.). Polar Urals and 
Caucasus (L. Holm & K. Holm 1988: Chlcbicki 1995. 2002). 

Mas.mrina halnei-ursi (Rehm) K. Holm & L. Holm, Sydowia 38: 142, 1985. 
Pleospornles 

Ascocarps black. partially embedded in decorticated wood. asci 11 0-1 50 x 
10- 16.5 Jtm , ascospores hyaline . 18-24.5 x 5-9.6 Jtm with gelatinous coating 
2Jttn thick. 

SPECIMENS EXAMI~t.:U - Western Carpalltlans- f<~tm (SLOVJ\Kll\)- MaJ:i f<~tr.i Mts .. SuchY 
MI .. on end of broken twig. July I 89 \.col\.: J. \\~nrr, PRC: ZachodnieT:ury Mts. (I'OI.Ai\TI)-Ciemniak 
MI .. Sloly Rocks. on dead twigs . 26July 2002, coli.: t\ . Cl//('bicH. KRAM: Nizke Tatty :>.1ts. (SLOVAKIA) 
- Krak0\'8 hofa Mt .. 4SOS9' 07" N, 19"37' 59" l:, 1730·1750 m ("];:v., onde<'.d t\\•igs. 23 Sept~mber2<Xn. 
(.'Q] J.: A Chlebid:.i & M. S~tkow1, KRAM: 1-.:Ustcrn Cw-puthlans - R:tr:lu :>.1lS. (R0 :-.11\l\'L\)- Pit:trde 
r>oamnd Rocks. 111 1653 m eh~\' .. on d.:-ud !wigs. 4 October '2002. colt. : A. ('h/cbicki, KRAM. 

Comments - This lignicolous saprotroph was reported from the Alps (K. 
Holm & L. Holm 1985 : Nograsek 1990). Sweden (Nograsek 1990), Polar 
Ura ls and Yakutia (Chlebicki 2002). 

Fig. 3. A- a5('.ocarps of Leptosphaeria d1yadophila on inOorcscent~c of D1yas oclopetala. sca le 
b."lf = I mm: B - asci and ascospon:s ofLeprQspltaeria holmiorwn. scale bar = SOJim 
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Massarina cortico/a (Fuckel) L. Hol m. Symh. Bot. Upsel. 14 . 3: 147 . 1957. 
Pleosporales 

A plurivorousspecies. reported ;~ l soon twigsof D. nctopeto/n from the Pieniny 
Mts., lhe lowest locality in the We.'\tcm Carpalhian!\ (Chlehicki 2002). 

J'.lelanomma margaretae Chich .. Monogr. Bot. 90: 9 1, 2002. Pleospomles 
II is tclllatively placed in the genus lvfelonnmmn because of the radint ing wall 

structure and ~cleroplecten chymatic cells resembl ing Lhose of Leptosphnerin . 
II wes noted in the Z1chodnie Tarry Mrs. (Chlebicki 2002). 

J\~vcosphaere/la octopeta/ae (Oudem.) Lind. Rep. Sci. Re.<. Norw. Exp. Nov. 
Zemlya 19: 12. 192 1. Mycnsphaerellales 

Ascocarps partially immersed. scanered, ascospores hyaline. rwo-celled . 2 1-
24.5 X 8.7- 10.311111. 

SI'F.CIMF.NS Jo: XAi\11Nf.l) - F.usu>rn Curputhluns - 1\-lnnlmurt~ moun1uin l"'ln&e (ROMANIA) 
- l\'NF. nf vi i InS<!. nf R~OO~n . Mihnilecul Mr., 19 10.1 920 m elev., on upper s ide of dmll~"es oi D~(IS 
oeiOJUiala, 30 June '2(()3. coli.: M . Scd;o1·d, PKM 90 IO.W. 

Comments- IL is the most common fungus on Dryas. see L. Holm. ( 1979). 
However. usuaUy empty .ascomata or anamorphs oft.he genus As teromella Pass. 
& Thiim. were found on Lbe leav(;!.S. lls delamination was rather impossible. 

Jl~yco>piluere/ltl ootheca (Sacc.) Magnus in Dalla Tore . Fl. Tirol 3: 38 1. 19 13. 
Myc..·osplwerellCiles 

Ascomata immersed. asci saccate. ascosporcs hyaline with median septa 15-
17 X 4.7-5.5 /llll (Fig. 4C) 

SPECIMF.NS f.XAMl NF.O - W~crn Corpothlnns- Nizkc Tmry (SLOVAK!.\) - Rllhn Uill E oi 
village of LuCivn4, on <!cad pedunc le- of J)ryos oclopi.'lafa. 4Se(l("mbcr 1920. coli.: K. D omi11. PKC. 

Comments - M. ootheca described by Saccardo (1 882) differs from M. 
ocwpe!lllae (Oudem .) Lintl . by its somewhat shorter ascospores. 15- 16 x 6-
7 Jf ll1. Tomilin ( 1979) synonymizetl M. ocwpelalae <llld M. oolheca wiLh M. 
dryad;s (Auersw.) Lintlau. Mycosphaerelltl ootheca di.ffers from M. dryaclis 
by its somewhat wider ascospores. Tbe shape of the ascospores from the 
Carpa.thians differs signifi can tly from these of M. octopelalue. 

Mycmphaerel/a puncliformis (Pers.: Fr.) Starbtick. Bihang Kongl. Svenska 
Vetensk-Akad. Handl. 15 afd. ITI.nr. 2: 9. 1889. ft!lycosphaereJJales 

SPECIMF.NS •:XAi\IIN•:n - (on lc;wcs of Dryas tJrtopNnla) \\>'estern Co rpot hh\nS - Fmm 
(SLO VAK.IA) - Mai:IJ-':~tra MlS .. Vtr!.:y J(ozsutec Mt .. 49" 13' N. 19"06' E. 1590 m dev .. 6 October 
2001. cQ!I.: ~\ . Chltbit:ki. K.RAM: Z:lpatltt..: 'l aky Mts. (SLOVAKJA)- LiptoV!ok.~ ltuh; ~·Us .. Plai:liv)' 
Roh(JC(PII!~li \'6) MI .. 5 August 1928, coli.: J. Dostdl, PRC: Nf7.ke T11 try :v!ts. (StOW\KI") - Krakow 
hofn Mt..4S0 59'07'" K 19D37 ' 59" E. 1730- 1750 m clev .. 23S~temhcr2003.col1 .: A. Chl~hicki t~ M. 
S11kol'd. KR.A.M. 
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Comments- The ascomata of this species are arranged in distinct groups on 
the leaf surface. lt is a plurivorous species (Tomilin 1979). also noted on Dryas 
oclopetnln in ~Je Alps (Nograsck 1990). 

A1ycojphaerella cfr tassiim a (De Not.) Johanson. Ofversigt af K. Vetcns. 
Akad. Forh. 1884(9): 167 . 1884. var. 1assia11a M.E. Barr, Northern Pyrenom. 
I: 23. 1957. Mycosphnerellnlc>s 
Ascomata immersed. ascospore.~ hyaline wi th !'illhmcdian septa. 11 · 12( 14) x 

3-4 Jilll (Fig. 40). 
SPF.CIMEr\S F.XA~IINI-:D - (on Dry(IS ociOf1Ciafll} Western Corparhlans - Fntrn (SLOVAKit\} 
- ChoCskC vrchy MIS., CluX (VdkY ChoC) :\>11 .. oo kavcs of D'y(l:r ONo~wla, 29 May 1926. coli.: J. 
KlikL1.PKC, 

Conuucots - ll is a very common und plurivorous species. noted <also on 
Dryas inlegrifo/ia Yahl. (Barr 1959; Kobayashi el a/. 1969). 

Odoll/otremu ulpimwr (Sacc.) L. Holm. Bot. Notiscr 132: 80. 1979. 
Ostrop<~les 

Apothccia globose. slightly flaucncd . with strongly cotH.·avc bymcnium. 
ascospores hyaline, four-celled. 15-20 x 1.7-2.8 Jilll (Fig. 4E). 

Sl'ECIMENS t:.XAM.L~ED - Western Carpathians- Uelianske Tatry Mts. (Sl..OVAKlA) - on rcxks 
b:tw~~'fl llujai:i Ylt . and Jatk.a (Jatky) MI. , ( 801).200() m. d~v .. on l~a\' C"S of Dr.w.1s octbpt!tulll amon~ 

tom~ntum. 18 ;\ ugu.st 1%7. coli.: V. \"''ltnk. PRM 001047 (cxtrocrcd from PR). 

Comments- The species was reported from the Alps (Miillcr & Arx 1955; 
L. Holm 1979: Sherwood-Pike 1987) and Kola Peninsula (Chlehicki 2002). 
Chlebicki & Raitviir (2003) described Odoniotrenw alpinwn var. octopartitum 
Raitv. & Chleh .. a new variety of the species from Green land. Thi s last taxon 
seems to he restricted to D1yas integrifoHa only. The type variety was also 
noted on Geum in the Alps (Sherwood-Pike 19R7). The presence of 0. alpilwm 
in the Carpathians is noteworthy. ([can be considered an old taxon. 

Ot1hia dryadis K. Holm, L. Holm & Nograsek in 1ograsek, Bibl. Mycol. 133: 
172, 1990. Dnthidealc•s 
Comments - This lignicolousspecies was reported from theA Ips. Scandinavia 

(Nograsek 1990), Spitshcrgen (K. Holm & L. Holm 1993). Zachodnie Tatry 
Mts. in the \Ve!Uem Carpathians (Chlebicki 1995). lhe Urals ancl Taimyr 
Pen insula (Chlehicki 2002). 

''Putinellu drymleu" Velcn .• Monogwpbia Discomycl.!tum Bohemiae p. 75. 
1934. 
Comments - Velenovsk)• (J 934) described this taxon on the basis of 

material from the Tatry Mts. Cblebicki (1995) recognized the type specimen 
as belonging to the lichenizecl genus Lec.:idella. see also Lizoil & Bacigcl.lovil. 
(1998) and Lizoil & hncovicova, (2000). 
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Fig. 4. A - asc-osporcs Qf Leptospltaeria holmiorum; B - Leplosphaerulintt pulchra; C 
- Mycospflflere/fa ootheca: D - Mycosplraerel/a err rassiantl var. wsskma: E - Odontorrema 
tii{Jimun ; all sc;Lic bars = HI Jllll . 
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Phaeosphaeria d~radea Nograsek. Bihl. Mycol. 133: 179. 1990. 
PleOS(JDrales 

Ascocarps superficia l. covcre<l by hairs. hai rs brown, up to 190 x 7 Jt lll. \Vith 
one or several septa. pseudopamphyses hyaline. septate, 0.8-2.2 Jtm wide, 
asci oc1osporous. cylindrical. (75)85- 100 x ( 12.5) 13.5- 16.5 l""· ascospore.' 
hyaline. 4-celled . 23-27 x 5.5-S Jtlll. 

SJ•ECIMF.NS F.Xi\ MI1\"}: Il - Wcstrm Cnrpothlons- Fmro (SJ.OVAKIA)- ~l al:i Fmro Mrs .. SuchY 
Mt .• on upper side of lca\'CS :~nd Adjacent prut of petiole.. 3 June 1926. coiL: J. Klikll, PRC: Mall\ Fatra 
MlS., VeO::Y Ro?.Sut~ .'vlt .. ta 1600 m dC'\', . 28 June 1925. colt.: ,.: ,\ltllodr , PKC: Ni7.ke Tiltry MlS. 
(SLOVAKl;\) - Krako\'2 hora Mt.. 48u 59' OT N. 19"' 3T 59'' E. I 730-1750 m o:kv .. 23 Scph:mbtt 2003. 
coli.: A Chlrbicki & M. S11lww1. KR,\ M: Eu~1crn Curputhluns- R:tr:lu i\·lts. (R0~1ANTA)- Pietrde 
Oonmnci rnck$:, at 16S3 m clcv .• on uppcr sideofld wes nod pcliol c.~ 4 Oc!ohcr 2())2, roll .: /\ . Cilld>irki. 
K.IV\.M. 

Comments - A very characteris tic species. reported from the Alps (Nogmsek 
1990). Carpathians (Rurftu Mts.). Polar Ura ls. Yuzhnyj Urals. Chukolka 
Peninsula (Chlebicki 1995. 2002) and Greenland (Chlebicki & Railviir 2003). 

Pleol1JOru ul·cotlediL·atu K. Hol m. L. Holm & Nogmsek in Nograsek. Bibl. 
Mycol. 133: 194. 1990. Pleospom les 

It is known from the Alps and Scand inavia (K. Holm & L. Holm 1985: 
Nogmsek 1990) . Wcslem Cmpa~li <ms (Zachudnic Talry Mls.). Polar Umls and 
YaktHia (Chlebicki 1995. 2002). ll1e species was nolcd in lhe loweS! Carpathian 
localily o f D. octopewla in lhc Pieniny Mls. (Chlebicki 2002). 

P/eospora helvetica Niess!. Verhandl. Nalurf. Ver. BriuUJ 14: 19 1, 1876. 
Pleospom les 

Ascocarps setose or bare. ca 200 ~·m diam .. setae 60· 100 !J. Ill long. ascospores 
brown. 28·30 x 13- 14 Jl !l l , surrounded by gelatinous coating 3 I' m thick. 

!WECIMF.NS 1-:X A~IlNF.O - (nn Dryn.torttJpt'Uiln) We.~ ern Cn rpmhlnus - Ni?.k.:-. Tn1ry (SLOVA KIA) 
- U:'iba hi ll I.:. of villasc of Luti\'n:!, on uptX"r side of kavcs and on pctiok, 4 September 1920. coil.; K. 
J)qmin, PRC: ~>.:ast ern CarpattUans- Rarliu ~ts. (ROMANIA) - Pic-ttl:k Doamo..:i I<UI:b. at 1653 m 
ele\'., on upper side of le;lves. 4 October 2(()2, coli.: A. Chkbicki. KRAM. 

Comments - It is a common and pluri vorous species, reported also on arcto· 
a lpine hosLs. 

Pleo.<pora pellit illlts (J .C. Schmid! : Fr.) Fuckel var. ambigua (Berl. & Bres-) 
Crivell i. Diss. ETI-1. 73 18: 75. 1983. P/eospora/es 

St•t:t..: IMENS EXA~UNEU - (on Ur>Yts vciOp<!Witt) Western CatpaUiiaus - Zachoclnic Tatry Mts. 
(llr(')IJ\l\'T>) - ML Kominilll'Ski Wierch. on twi~ und le~l\'e$ of D. (JI:topewln ond RhtNfioln roYn. 
7 September 1995. ooll.: 1\. Chlt'.l>it'ki, KRAM: MI. Cicmnink. (Sully Rnck.~). on h)tpnnrhium of D. 
octojntlllll, 10 Scptcmlxt 1995. coli.; A. Chl~bicki. KRA.\1 F. 

Comments - h is a widd y distributed species and noted on many host 
plan Is . 
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Protoi'CIIIuria /atispora (M.E. Barr) M.E. Barr. Can. J . Bot. 46: 85 1. 1968. 
PleOS(JDrales 
The fungus was noted in the Zachcxln ie Tmry M ts. and Pieniny MLs. in Poland. 

sec Chlehicki, (2002). lt occurs also on cricaceous hosts. 

Pseudomassaria i•·fandica (Johanson) M.E. Barr. Mycologia 56: 854. 1964. 
Xylnriales 

SPF.C IMF.NS l:XA.MIN•: n - \\'ts~ ('rn Cnrplllhla ns- Fntm (S LOVA KIA) - Mnhl Fntro Mt:o~., VcT!cy 
Rozsutec ;\11. , ~~ 13' N, 19'>Citr 1!, 1590 m d('.v .. on dead leaves, 6 Octo~r2001 . coli.: A. hlebid:i, 
KRAM; C:h.XskC vrchy Mts .• Vd k)' ClloC Mt. , 'l)rytuletum • 1550 dtw .. vn petioli:' an.J uppc:r ~Kk uf h.-a f. 
10 July 1928, lVII.: P. Silli11ger. PR<..:; ZGpadn.S T:ltl)' ~IS. ($LO VAKL\) - Liplo\'$k~ hoi ~:' M~ .• ' Bida 
sknln · nbo\'c Zubcroo, ca 1750 m clcv. jridgc ~tween Rndov6 sknly rnd:y p.:-nk ( I S57 m dcv.) nnd Sivj 
.,.Tch Mt . ( I 80S m r.lcv.) in current maps!. o n st ipulcs. petiole nnd 11ppcr side of k nv<:S. IS August 192&. 
coi L: J. J)Qstdl. I'RC: Zachodni< Tatty Mts. ( I'OLA:'\'0) - Ci..-mniak Mt .. Stuly Ro•.:ks. on ~·ci n of !uw ... r 
sid .... uf k af. 26 Jui)' 2002. coli.: A. Chl~tbicki. KRAM: Vysokf. Tatry Mts. (SLOVAK!.'\) - "Bo!und·G ... ro" 
(?), e11 1800 m de\· .. on upper side o( k"flf. July 1926. coli.: A .ll11rgirmi, PRC: llcliRnskc Thtry :\i ts. 
(SLOVAK.!J\ ) - Faixovlt Ridge Jridge wilh a number of rocL")' ~Ilks going ESE (rom Slo:alne VrnHl Mt. 10 
the- be-ginning of Dlh:\ s tt na (rOC"L")' wali )J. l S5U m de-\' .. on s tipuks and uppe-r side- of le-a f. 2 1 July 192l!i . 
\:oi l.: \~ Krojintl, PRC. 

Comments - Pseudomnssnrin islnntlicn is a common dryadkolous species 
wi th an amphi-atlanli~.: disLribution. noted on Dryas ocJOpetala, D. integrifolia 
and D. dmmmondii (Chlcbicki 2002). 

Pseudumus.-aria minor (M.E. Barr) M.E. Barr. Mycologia 56: 856. 1964. 
Xylariales 

Asl"OC<Up partially immersed. 110-140 Jim diam .• pale intcmally. dark 
cxtcnmlly. apex sctosc. asci (8)12- 16-sporcd. 38-53 x 11 .5- 18 Jim, ascosporc.s 
hyaline. lwtrcd lcd. 9- 14 x 4.2-6.5pm. 

Sl'ECIMENS EXAML\1-:J) - Western Carpathians - Fatrn (SLOVA KIA) - Mal:\ l'atra Mts .. Vc-fkf 
Ru7.sutc-c :\-11 .. ~·a J@ m <hw .. on tkad slipuks . 5 S..-pkmbl:r 1%7. w ll.: J. Chn<k & 8. Ki{s(t. l'RC.: 
MuJ(j F:llrn Mts .. Verk)i Ro;r.suuc. Mt..4'1' 13· N. 19"06'F .. l5CXl melev .. on deOO 1e~wec:.60crnber200 1 . 

cnl l.: A. Ch/t•hirki. KR ,\M: Znchndnie Tntry Mt5. (T'Ol.AND) - Kalaekn Turnia (crag). nn dead p«lied . 
3 SeptembC'r 1954. coli.: J .• IIQ.dalski. (KRA..\>1 1"'). 

Comments - The fungu s was noted on leaves of Dt)'O.'i nctnpetala, D. 
drummmulii ~nd D. integrifnlin (BARR 1959: NOOR.ASE.K 1990: Chlehicki 1995). 
Chlehicki (1995) observed polysporous asci in Polish m~terial. P. minor is 
known from Canada (Barr 1959). Austria (the Al ps). Scandinavia (Nograsek 
1990) and the Zachodnie Tatry Mts. (Chl ehicki 1995). 

Scopiuella so/ani (Zukal) Malloch. Fungi Canadenses. no. 82. 1976. 
Snrdarinh•s 

A rare fungus. noled on pl~nt debris in Canada ami Europe (Cannon & 
H~wksworth 19R2). ~l so on Dryas ncrnpernln in the lowest loc~ l i 1 y in the 
Pieniny Mts. in the \Vestem Carpathians (Chlehicki 2002). 
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Septoria sp. Anamorphic fungus 
Conidiomata black, densely clistrihuted. cone-shaped or glohose, widely 

opened by longitudinal slit in its upper part. conidia hyaline (3)5-8-seprme. 
50-90 X I - 1.5J.IIll. 

S I1F.CIMENS F.XA.l\11~1-:D - J.:asscrn Cn rpothion~ - Rn~u Mill. (ROMANIA)- J"icrrclc Onl'lmne:i 
Ro.;ks, at 1653 m dt\'. , oa uppe-r side- of ka,·c-s. 4 Oc; rotxT2002, toll.:,\ , Chltbid:.i, KRAM . 

Comments- Very similar fungi. bur with shorter conidia (32-42 Jtm long). 
were noted in material from the Pyrenees, Carpathians and the Purorana Mts. 
in Norlhem Asia (Chlebicki 1995. 2002). 

Splraerotheca ••olkartii Blumer. Beilr. Kryp1.-FI. Schweiz 7, I: I I 5. 1933. 
E1ysiphnles 

S11F.CIMJ.:NS 1-:XAMJ~•:n- W~cm CorpmhiO rl~ - Faun (SLOVAKIA) - M old Fotm Mrs .. VcTk)' 
R~YI.Siltcc Mt. . 49' 13' N. 19"06' E, 1590mckv .. on lowcrsidcof lcflvC'S of Dryru ocropl:mlo, 60ctobcr 

2001 . .:oil.: A. ClildJi,;ki, KRA.\1.; t.:a.stcm CnrpathiaJIS- Rllrll.u ~1$. (1{0~1AI"\ IA) - l'irtrd..- Ooamnd 
Rocks. 4 Octobt.T 2002. coli.: A. Chlebicki, KRAI\1. 

Comments - Enrlicr Sphnerothecn vo /kanii was reported from Lhc Alps 
(Braun 1987. 1995). Scandinavia (L. Holm 1979). Romanian Carpmhians 
(Sandu-Villo 1967: Eliadc 1990: Cbkbicki 1995). Pyrenees and Zachodnic 
Tatry MIS. (Salalae/ a/. 1984: Chkbicki 1995). According 10 Blumcr(l 967) il 
docs not follow D1yas ubovc 2000 111 clcv. 

SttlgOIW!Jportl sp. Anamorphic fungus 
Conidiomata blackish brown. opened irregularly by several valves. wall of 

conidioma in erumping pan (valves) brown. conidia hyaline. four-celled. 19-
2 I X 1.7-2 .0 /I ill. 

Sl'ECIMENS EXAMJ~1W - Western Carpathians - Ni1.kc TatJ)' Mts. (SLOVAKIA) - B;tba Hill E 
of villag..-. of Lu~ivnti. on UJJ!Xr side of ka,•.:s of J)r>ru ocwp ... wlo. 4 S.:pt.:mbn 1920. !.VII.: K. Domin. 

PRC 

Comments - Anmnorphs belonging to Lbc genus Stagonospora arc usunJiy 
connected with Phneosplweria (Lcuchunann 1984). 

Stomiopeltis 1/ryadis (Rchm) L. Holm, Bot. Noliscr 132: 88. 1979. 
Micropeltidaceae (Do1hideomycetidae inc. sed.) 

SI'Et.:IMENS t:.XAM.l'I I:::U - Wtst('ru Clil rpa tltiaus - Fat1;1 (SLOVAKIA) - :\Jat:i Fatra Mts .. Kriv~i 
Mt .. on upper side of ie-J \'CS, 2 1\ugu.-.t 1919. coli.: K. Domin. PRC; Chot.o;k;$ vrchy Mts., Vefk)' Choli 
Mt .. on persist ing lcaf- ba<u.':'l nnd UPJK'T !tide o f lc11v~. 28 July 1919. coli.: K. Dmnin, PRC: 7..tlp00o6 
Tall)' .'vl.ts. (Sl.OVAKIM - Li(l(ovsk~ ho!c M rs .. 'l)(Mina Rozpadlica' (valley)- at prc$tnt probably 
RuzpadiY bf'J•i valleyS£ of saddl..- b..-tw.:-cn Knesanica :\lt. and Matoll!l.-~:niak ~1 1.. S<-"-" KO!UL\. (1 889-
1890), 1500 m ele\' .. on lower side of de:.>d le;wes, 22 August 1930. coli.: J. Dosrdl, PRC; Vysoke l'atry 
MIS. (SLOVAKIA)- ' Rolond·Gem' (?).en 1800 m clev .. on upper ~ide of leo\\~. Jul}' 1926. co\1.: :\ . 
. llorgir:oi. PRC: Odianskc Tatry :Yits. (SLOVAKIA) - 'Distr. Keima."'k. Kopa' (Ddianska Kopa) Mt .. 
~e K!L\JL'IJA, (1925). oo ~tipules. 19 June: 192~. coil.: V. Kmjinc1. JlRt.:: N slope: of Mur:iii Mt .. 14 ~"\ul>ust 
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1925. coli. \~ Krtljina, l>RC: S i:d:o;: Tatry Mts. (SLOVAKIA) - Krako\·ahoraM L.4l:f 59 ' 07" N. 1!1' 37' 

59'' E. \7.3(). 1750 m d e.\',, 2.1 September 2003. co11.: A. ChlctJicki ~ M. Srr./.:01'11, KRAM: Baba Hill E of 
villllge of l.ut h,M. on 1wig. 4 Septem~r 1920. cniL: k.". f>nmin, l>RC: F.ns1crn Ou'J>Dthlons- Sv)dov;:: ts 
Mts. {UKRAL'-'E) - Uliznitsa ~t. . July 1918. coli.: A. Mmait:ai. f'RC: M:imnu£C1 mountaio rang.;: 
(ROMA!."IJ IA) - NNE uf ,•ilia~;~· of R~-prtlca . :">l ihaikQil ~1 1 .. 191~ 1920 m ckv., on "PIX'! silk uf k:h·o:;s . 
30 June 2003, coli .: .If. SrrkOI'd. PRM 901045. 

Comments- It was earlier reported from the Alps (Rchm 1904: Nogmsck 
1990). Scandinavia (L. Holm 1979: Nograsck 1990). Canadian Arctic (Barr 
1959. 1990). Iceland. the Faroe Islands (L. Holm 1979). Spitsbergen(!<. Holm 
& L. Holm 1993). Pyrenees and Carpathians (Chlcbicki 1995). Recently it was 
noted in some Carpalhians ranges such as the Znchodnic Tatry M ts .. VysokC 
TaLry Mts .. Pieniny Mts. and Svidovets Mts. (Cblebicki 2002). 

Sytlowie/la dryttdis L.N. Vassiljeva var. nracrospora Nograsek in Nograsek & 
Matzer, Nova Hedwigia 53: 464. 199 1. Diaporthales 

SJ'ECIMJ~NS EXAMI;\ED - Eastem Carpathians - Rarllu Mts. (ROMAl'\'lA) - Piccrek Doamnc-i 
l<o;;ks, at 1653 m de-\'., oo dc-ad t"'·ig.s . 4 <klobc-r 2001, c-oli.: A. Chf(bicki, K..IV\M . 

Commenls - Sydowiella tlryadis var. nwcro:,pom was earlier noted in the 
Alps (Nograsek & Matzer 199 1). Spitsbergen(!<. Holm & L. Holm 1993). 
Zachodnie Tatry Mts .. Svidovets Mts. (Carpathians) and the Urals (Chlebicki 
2002). 

Syuchy trium cupula/tim F. Thoma,. Bolan. Zbl. 29(1): 22, 1887. 
Chytridia/e.< 

This parasite occurs on living leaves, petioles. calyces and petals of D. 
ocwpetala and /). imegri}Oiia. It is a rare fungus, so far reported from lhe 
Alps. Finland . iceland . Spitsbergen. Chukmka Peninsula. Greenland. and 
Somerset Island in the Ca11adian Arctic (Karling 1964: SaviJe 1959: Chlebicki 
2002: Chlcbicki & Rai tviir 2003). Bomea (1985) reported the species from the 
Romanian Carpathians. 

Urceo/e/111 dryllllicolu Raitv .. Mycoutxon 86: 222. 2003. Helotiales 
Apotbecia sessile . pale yellow. covered wilb while hairs. spores hyaline. 

fusoid to clavate-fusoid . aseptale. 7-8 x 1.3 I""· paraphyses filiform. slightly 
thickened at the top. not exceeding the asci. 

SPECIMENS E.XM1LXED- Eastem Carpathians - Rarllu ~·I ts. (ROMA.t'\'lA) - Pictre!c Doamnci 
Rocks. at 1653 m deN .. oo lowcr~idc of d...•ad leave~. 4 Oci00..."1·2002. coli.: :\ . Ch/(bic:ki. KRA.\1. 

Conu.uenls - TI1e species has been described from Greenland (Chlebicki & 
Raitviir 2003). The first au lhor found it also in material from Lhe C..1nadian 
Arct ic gathered by E. Obenoja. 
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IVettsteiuina tlryadis (Rostr.) Petrak. Sydowia I: 322. 1947. PJenspornh•s 
S11ECIMENS EX,\MI~,.:n - Wt..;tfm Cnrpothians - F'mrtl (SLOVAKIA)- Mnlli Frurn Mts .• Such)' 
Ml.,uppcr sidcof lctl~·es. 3 1unc 1926, coil.: J. Kliiw, PRC; Mal~ Ftum ~·l ts .• Mal)' Krivl'ili ~1 1 .. 1669 m 
~le v. , 15 Ylay 1921. coli.: ,., Malocll, PRC: M alA l·alc:l Mts .• Vc:U • .y R.ozsutc:c M t .. ca 161Xl m c- lev., 011 

upper sklc of ll·aves, 28Jum:: 1925. coil.: F. Jluloch. PRC: MaM Fatrn Mt... , Vefkj Rul..'lutec ~1 1., 4\1' 13' 

N. llY' OcS' E. 15CXI m clc\',, on cknd lc-cw.;os . 6 October 2001. coli .:'' · Chf~hirki, KRAM: Zt!pOOnCTiltl')' 
Mts. (SLOVAKIA) - Liprovs!.:C. hole Mts .. 'Oiela skaln' above Zubcrcc. en 1750 m ele\'. [probnbly ridge 
bctwcm ' Lt icl2 skala' Mt. (1 316 m c!cv.} and Sh·Y vr.:h Mt. (1805 m clcv.)J, 011 upper side of kav~. 
IS Ausw;t 192l:l. coiL: J. i)(u·tlfl, I'RQ liJihJ\'skC hulc Mts .• PlaCiivf Ruhlii: (Pl20::lhC:) Mt.. \.>3 I !)(X) m 
e]e\•, . on upper s· e of leaws. July 1928. coiL: J. Dosrtll, PRC: Uptovsk6 hole Mts .. fooc of Jl]a~] i \)i 

RobflC (PJ~IivC) MI. in Smutru\ dolina ('--alley). en 1650- 1700 m clc.v .. oa petioles. August 1926. coli.: J. 
Vosltll, !IRC; VysokC: Tlltry Mts. (SLOVAKIA) - Ziimky Mt .. on lowff si<k of lc8\'tS (at mtdian furrow 
and main veins) and on stipuks. Y July IWS. cull.: V. KmjimJ, PRC; 13dianske Tatry Mts. (SLOVAKlA) 

- ' l)istr. Kt'-murok. KO(la· (Rcliansku Kopa MI.). see KI(AJINA. (19l.'i). on upper :;ide of leav~ 19 June 
1924.ct1\l.: V. Kmjin11, PRC; Nir.keTmry (SLO VAK IA) - O:'iha ll ill F. of villnge r'lfl.ul:ivnli. on pet i()!e, 4 

Stpttmber I 920. coli.: K. Uoml11. PRC; Eastern Carpathians - SvidO\'tts Mts. (UKRAL" I;)- Coluoirs 

in Limanovy\.'3r.l650 mdc:v .. ll July l93l.wll.: M. Dqf. PRC. 

Comments - Wettsteinina dryadis was noted in the Zacho<.lnic THtry Mts. 
and Bclianskc Tatry MLS . (Cil lcbicki 1995. 2002).1L is a widespread species in 
Arctic mul aJpine reg ions, noted on Dryas octopetala , D. drwnmondii ::uul D. 

integrifolia (Shoemaker & Babcock 1987). 

Biogeographic connections 

No doubt the old host plant mctapopulation was widely distributed in the 
Carpathians during the last glaciation. At present it is divided into separated 
areas. The sizes of lhc disjunct 'islands' inhabited by the host plam vary 
great ly. The number of fungus species of these 'is lands · is distinct ly connected 
wi th the size of the locali ty. Movement of fungi between the small host plmll 
populations is very restricted. as indicated by t.hc fungal data. Extinction of 
mycobiora in these ·islands' also is linked ro their size. sec also MacArthur 
& Wilson. (1963 . 1%7). Moreover. some very small host populations arc 
inhabited by pluri vorous fungi: the population from the Picniny M(S. is one 
example. This distinct process of ext inction makes it diflicu lt to identiJy the 
origin ol' the host plant on the basis of mycogcographical analysis. ll shou ld 
be pointed out that Dl)'tiS octopeta/a tends to host a great number of arcto· 
alpine species of fungi (Chlebicki 2002). The presence o f' some a lpine fungus 
species indicates the connect ion of Carpath ian mycobiota with the Alps: 
Crocicreasdryadis var. rmiseplala, 'Lnchnrtm crystaliophorrtm', Odontotrema 
alpinum and Acantlwsrignur longisporum. So far these fungi were noted on ly 
in Centra l Europe, but Carpathian mycobio ta possess species known from 
the Urnl Mrs. and Asia. such as Leprosphaeria holmiorrmz. Spore appendages 
of Gnomonia drydis arc very similar tO those from Scandinavia. not Lhosc 
from the Alps. The distri bution or such species as Otlonrotrema alpinum and 
Pleospora ascodedicara indicates Lhat Lhcre is a connection between th e alpine 
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Table 1. Distribut ion of fungi in Carpalhian "island' areas* 

Fun us 2 3 4 5 6 7 8 9 10 
Stonuvp.: tt s dryar.hs " • • 

CI'OCIC~3S !')'<lUIS \'ar. ary.JUIS 

Leptosphlltt'Uhna dryac:hs 

.nomomu aryuo•s 

.1assannaoaJnci-UfSI 

Lcptosphllcrttl dl)11dopJu n 

ptul<:ro tno:ca vmKanu 

S ·dowiellu dr.'Udis vur. muc!'O.'tpcml 
Catntella)Ohansonu 

CrOCICft'MClry.l(tsvar. uruscptata 

1 PSeuclomassaml mmor 

Lachnwn crystallophorum 

1 a...tptosp :>.<na no nuorum 
Me anomrnn margarctae 

1 vuontOU\·ma a pmum 

Olthia dryadis 

1 urccotcuaor}'aau:oa 

1 Lopmostoma wmtl·n (n) 

Mycosphnttclln punclltnrmt~ (n) 

1 t.urollumnf:rt>anurum(n) 

1 LopMJStoma macro:slomum {n} 
l>kospora hdvdica (n) 

Protovcntunl!. auspora(n} 

LJt• ymospnecna massanoKJcs (n) 

D tliCOSIDJaront mn(n) 

1 Massanna ccxtu:u a {n) 

Mycosphacrdla tasstana{n) 

P cosporn peruc1 uus v. ammgun (n) 

. coptnc a~ nn•(n) 

Tog<' I her 17 7 7 6 5 > 

11 , Total 
IU . . 
7 

0 

6 

' . 
> 
3 

> 
3 

L 

L 

3 

*1 Mnl!l Fntrn Mts. 2 OJ.oCs k.C vrchy Mts. 3 Zl'lpadnC (LJtchodnic) Tatry Mts. 4 VysokC(\\'·ysokic) Tatry 

Mts. 5 lkliaru:k~ Tatry Mrs. 6 Pi~niny Mts. 7 Nl:t.kc-Tatry Mts. ( loc. K.!akova hofa) 8 Ni1k~ Tarry ~ts. 

(IO¥. B:lb:.~) 9 Svi<lowts MlS. 10 C.:hornohor.:~ ~lts. 11 Mar-.unur\1 . 1 2 Rar.Ju Mts. 

(n) funj;.inun·sp;.~ i licforlJr)tl.l' 
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mycobiota in Central Europe and in Scandinavia. Tbe presence of the various 
fungi mentioned earlier indicates tbat the Dl)'llS octopetala population in Lbc 
Carpathians probably is composed of elemcms of various origin. 

Tahle 2. Distribmion of spccilic and plurivorous fungi in the Carpathians 

Region 

NrJ.KF. T AT11.\' ;\iT'S, (I.OC, KRAI.:O\'A llOr.A) 

SvtoovEts Mrs. 

R ... R.J.u MTS. 

Dryas-sp« ific 
fungi 

10 

Pluri\·orous 
Arca-sp«ific 

IIJ)C'Ci~ 

Sizc of h05f 
populu1ion 

The fungi can be divided into three groups: I - arcto-alpine specific fungi 
noted in some ' island. '; 2 - rare specific f1mgi noted in single localities; 
3 - fungi non -specific for Drya.< (Table 1). In almost all •island ' areas. the 
following Dryas-specific fungi were found: lsothea rhytismoide.t, Crocicrea.t 
dl)'adis var. tlryadis, Stomiopeltis dryad is and Leptosplwemlina d')'atUs (Tahle 
1). Of these. only Cmcicrea.f dryadis var. d')'adis is excl usively a European 
species. Non-specific dryadicolous fungi (Table 2) were found in the Zochodnie 
Tatry Mts. (mostly arcto-alpine species) and Pieniny MLc;. (mostl y plurivorous 
species). In this last loca li ty the host planL grows at 7 15 m e lev .. which is i t~ 

lowest locali ty in the Carpathians. 
Some connec tion between particular ·is lands' were noted. The presence of 

Pleospora ascotledicata in the Tatry Mts. and Pieniny Mts. only. as we ll as the 
presence of Cainiella johawwnii in the Tarry Mts .. LiptovskC hole and Nfzke 
Tatry MLS. evidence a connection between these areas in the past. In terms of 
mycobiota, the ' islands' most si milar to each other were the Mala Farra Mrs .. 
Chocske vrchy Mts .. :uipadne (Zachodniej Tmry Mts .. Vysoke Tmry Mts. and 
Bielanske TaLTy Mts. The four big "islands" possess exclusive species (Table 
2). Among them, the Zapadne (Zachodnie) Tarry Mts. are the most distinct and 
separated · island ' . having a greater number of exclusive species and a single 
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endemite, Melanomma margnrew e. However the dispersion of the fungi in 
smaller ' islm1ds' is mostly accidental , the rcsull of the decline of the hosr plant 
population and the consequent extinction of fungi . 

These data should be augmented with more and wider mycogeographical 
analyses. 
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Abstract-Four species of lichcni7..cd fungi. Lecidea mriegmula. LecideJ/atmomaloides. 
Ramalinll l'ltbgtmit:ulaw and Verrm:arit1 t:ompm:ta. ar.; newly recorded fnr ' l'urkcy: for 
i.'ach. a taxonomic description. lOgelher with habitat and distributio nal data. is provided . 

Keywo rds- Ascomycetes. Bayburt. Biodiversity. :MustafaKcma lp~ 

Introduction 

Although the lichen flora of Turkey is largely unknown and many regions 
of this country have yet to be investigated. in recent years there bas been a 
substantial increase in the attention paid to this coun try (Asian 2000. Asian 
and Ozl\irk 1994. Asian et al. 1998. 2002a. b. Gonlilol et a l. 1995. Oztlirk and 
Kaynak 1999. Ozti irk 1990. Ozdemirliirk 2003. Yaz•c• and Asian 2002a. b. 
Yaztct 1995). John ( 1996a. b) has reviewed the earl.ler work nnd provided em 
invalunble checklist on which I'O build our knowledge. The present p..1.per is a 
further contribution to this work. 

Material and methods 

Samples were collected from two different stations in Bayburt and Bursa 
province in July-Au!,'ltst 2003. A stereo microscope. a light microscope and 
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the usual spot tests were used in Lhe identHication of the samples. together 
with the lollowing reference books: Clauzade & Roux (1985). Poelt ( 1974). 
Purvis et a!. (1992) and Wirth ( 1995). Vouchers have been deposited in the 
herbarium of the Biology Depanment. Fatih Education Faculty. Karadeniz 
Technical University. 

Results 

Leddea variegatu/a Nyl. 

Thallus episubstmtic.large or smaU . 1.5-3 nun thick. subsquamulose. <1reolate: 
surface yellowish white . brownish yellow. grey or brown: not sorediate. without 
thalloconidia: areoles/lobes angu lar or rounded. plane or convex. folded. 
continuous throughout the thallus. basally not constricted or basally constricted: 
edges concolorous with rhe remnining Meolesllobes surface. Ascom:na 80-
400 per cm2• 3-9(- 1.3) mm i.n dinm., sessile. sl ightly constricted nt the bnse; 
disc plane or weakly convex to rarely distinctly convex. black, not pminose; 
margin pers istent . not flexuose. not pminose. not umbonate: excipulum 20-50 
Jtlll wide. grey. witbom to with parallel-radiate hyphae. bypbae 3-5 Jllll wide; 
hypothecium hyal.ine: hymenium 25-40 Jllll high. hyaline to greenish hyaline: 
epihymenium ol ivaceous to green to turquoise. HC- to + bluish: ascospores 
ellipsoid to ell ipsoid-cylindrical. (4.5-)5-7.2(-8) I'm long. (2-)2.4-2.8(-3.5) 
I"" wide. smooth; conidia (3.5-)4.6-5.1(-6) Jllll long. Medulla K-. C- . PD-; 
ilsconunal disc C-: excipulum K-. C-: hypothecium K-: epihymenium K-. 

On non-calcareous rock (sandstone. rarely with traces of carbonate) in well-lit 
are.1s. It is distributed throughout Europe and South America. 

Bursa: MustafaKemalpa~a. near Suu\tU Cascade. on slightly calcareous rock, 
at 600 m altittJde. 3\1" 53· oo·· N. 28" 19" oo·· E, 24 August 2003. 

Lecidel/a anomaloides (A. Massa!.) Hertel & Kilias 

Thallus, thin (0.2 mm thick). crustose, continuous to indistinctly areolate. ± 
scurfy ro ± granular. wide-spreading. pale to dark grey or greenish: hypothallus 
usually absent (rarely visihle at the thallus margin. up to 0. 1 mmthick). hlack. 
Apothecia sparse or moderately abundalll. 0.4..0.7 mm in diam .. sessi le. flat 
to slightl y convex and s lightly constricted at the base; disc plane. black. not 
pminose; margin biarorine: ex.cipulum well developed. often wavy. persistent. 
50-70 Jllll thick. mostly opaque, dark brown towards the hypothecium; 
epithecium green-black to brownish. non-crystall ine: hypothccium hyaline. 
colourless or pale brown. red brown when old and often K+ faintly reddish; 
hymenium hyal ine. not inspersed ; paraphyses nm (or rarely) distinct ly 
hranched. not (or rarely) anastomosing; nOL (or slightly) thickened: ascospores 
8 per ascus, e ll ipsoid or ovoid. 9-1 5 x 7-8 /lin: conidiophores of Vobis-type Ill : 
conidia fi li fonn or curved. 
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On shaded. oflen vertical, ±damp, siliceous rocks. often in wooded silUations 
or in sheltered gullies. lt is distributed throughout \Vcstcrn Europe. from Lbc 
Mediterranean nonhwards. and in North America. 

Bursa: MustafaKcmalpa~a. ncar Suw;tu Cascade. on calcareous rock. at 600 m 
altitude. 39' 53'()()" N. 2~' 19' 00" E. 24 August 2003. 

Ramalina ~ubgeniculata Nyl. 

Thallus shmbby. 1-5 em higb. genera lly with numerous bra nches: lobes up 
to 2-5 nun wide. longillldina Uy furrowed. perforate and fenest rate: medulla 
P-. K-. C- a nd KC-. without pseudocypheUae and soralia. Apothccia freq uent. 
apicaL subapical and latern. l, oflen spurred: ascospores 9-16 X 4-6 Jllll and 
quite curved. 

On non-calcareous rocks or deciduous trees exposed to light but sheltered 
agai nst wind; general ly found in the Mediterranean area and Madeira. 

Bursa: MustaJaKemalpa~a. ncar Suurrtu Cascade. on calcareous rock. at 600 m 
a ltitude. 39' 53 ' 00" N. 28' 19 ' 00' ' E. 24 August 2003. 

Verrucaria compacta (A. Ma..c;sa l.) .latta 

T hal lus dark brown. clearly areolate: areoles cont igt1ous or occasionally solitary. 
irregular, th ick, widening from a narrower base (suhumhilicate). and therefore 
± easily detatched from rock, mostly ending abruptly but occasiona ll y with a 
few smaller. flatter marginal areoles, in section appearing compound ahove but 
wi th thick. whi te, ± continuous medulla; hypothallus not evident: a.scomata 
completely immersed. with small. black nearly invisible ostioles: ascomat.al 
wa ll colourless except at the mouth; ascospores (9·) 11-18 x 6 ·9( -II )Jim. 

On calcareous rock in alpine areas of Europe. 

Bayburt: YenJkOy. on c..·alcareous rock. <tl 2500 m <altitude. 40° 03' 45" N. 40° 

10' 10" E. 2 July 2003. 

Discussion 

ln this study four l_ichen species are presented. which are new records for the 
lichen flora of Turkey. In previous work conducted in the region. YaZici ( 1999a) 
reported 78. Yaz1C1 ( 1999b) 23 1. and Yaz1c1 anrl Asian (2003) 206 lichen 
species. The climate of MusmfaKemalpa~a (Bursa) is mild and cool in summer. 
being intermediate between cominental :1 1ld cool Medi termnean. Below 400 
m the dominant vegetation type is Macchia. Between 400 and 700 m forest 
appe..1rs, especi:-.lly by stre:-.ms. mostly Pinl'lwn, Quercetum and Cnrpinetum. 
Large areas have been converted into prairies. MustafaKemalpa~a is rich in 
fnuicose and cnastose lichen species. B:-.yburt has a continental climme with 
severe w in ters and hot summers; it is quite JX>Or in terms of forest cover. being 
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very rich in cmstose but poor in fnnicose lichen species. 
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Abstract-Nectriella guadalupensis and its Dendr()(/ochimn-l ikc annmo'lfl arc 
descritx'tl fmm <lead k-aws ur Nvlina. A VcndrodiJchiwn-like :mamorph is II ~\\' for the 
genus Nectriella. 

Keywords-AscomyCllLina. No/ina . systematics 

Introduction 

TI1e Hypocreales are distributed worldw ide but favor tropical and wann-temperate 
loca les. Members of Lhc order cxhibit a nutritional status from apparen t saprolrophy to 
biotrophy in some stage o f dcvc lopmcntal. These fungi arc found on a wide variety of 
biotic substrata including both animals and plants. In addition, several genera or species 
wilhin a genus ot..-cur on lichens or ar\! funga l assoc iates ou polypores, mushrooms . 
discomycc lcs. ascom)'CCtc s lro mata. and myxomycctcs (Rossman ct a!. 1999). 

FarreL a!. ( 1989) li st two hypocre:1 lean gcncnt from Yl1cca L.. Hyponectrio molwwmsi:i 
Bonar. and Alfamonectritl yuccae Earle. No member of the Hypocrealcs is cited from 
olher members of the Agavaceae commooly fmmd io southwestern deserts in the USA. 
Agtll'e L. , Nul ina Michx ., or Vasylirion Zucc. H)1JOneclria Sacc. was moved (rom 
the Hypocret1/es to lhc Phyllachorales. Physo:,porefltiCttle (Barr 1977) and is now 
placed in the Xylariales. flyponectriaceae (I3arr 1990). Hyponectria molun·ensis was 
excluded from the genus (Rarr 1977). bnt its proper d isposition was not detennined. 
Afltmto, ec.:rritl yuccoe Earle is a synonym of Necrria miltim1 (Mont. ) Mona. (Rossm;m 
et al. 1999). In addition to lhe Yltcca substratum. this fungus has now been collec ted 
o n Dasylirion and Nolina (Rossman et al. 1999). and more recently on A,f;'O\'e in the 
USA. Two other members of U1c Hypoaeales have been described from leaves of 
the Agavaccac (R~maley 200 1). Niesslia agm·acetmmJ A.W. R~malcy. found Ol1 

Dasylirion and less frequently on Nolina. is a member of the Niessliaceae. 1-lyalosew 
nolinne A.W. R::unalcy from No/ina was ten tatively phtccd in the Niessliaceae on 
morphologicul grounds despite its huving hyulinc aSt.:omawl setae. DNA sequenc ing 
has shown it is s imi lar to other members of the Niessliacwe (Amy Rossman. perso nal 
commu nication). 
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Nectrie/la Nitschke comprises 23 species of the Bionectriaceae in the Hypocreales 
(Rossman et al. 1999). The genus was redcscribed and known species described 
and illustrated by Lowen ( 199 1) who nlso removed several lichen ico lous species 
fonncrly clussificd us Necfriella to Pronec1ria Clem. Additionul Net·rrie/f(t SJX--cics 
were described. and a key to all Lhc species was provided by Rossman et al. (1999). 
Nectriella is distinguished from other fam ily members by iL<> non·stromatic ascomata. 
~~~~d it.s immersed to partially crumpeut habit iu wood. bark. aud hcrba1.:cous tissues. or 
rarely. lichens alld fungi . Ascosporcs arc !-septate except in Nectriellajucunda (Duricu 
& Mont.) Sacc .. which has ascptatc ascosporcs. Nectriella pironii Alfieri & Samuels 

causes stem galls and cankers in severa l omamental plants (Alfieri et al. 1979). whereas 
o ther species ::.rc saproLrophcs. Anamorphs are known for few Nee/riel/a species. 
A<:remonium Link. or Aaemonium-likc fuugi :uc anamo!l>hS of N. minuw Lowen. N. 
dak01ensis (Seaver) Lowen (as N. muelleri Samuels ct at. in Samuels ct al. 1984) and an 
unnamed species (Samuels el at. 1984). Nee1rie/la pironii has a sporodochial Kurilakesa 
p ironii Alfieri and a hyphomycetous A<.Temonium-li kc synanamo!l>h (A IIi eri & Samuels 
1979). In this paper Nectriella guadalupensis. on dead leaves of No/ina micramlw l.M. 
Johnst.. is described as a new spec ies because it occurs on a novel subsLratum. the 
associated :ummorph di ffers from any known fur tht:! gt:!nus. and Lh t:! ascospores differ 
in size and shape from ascosporcs of any other species. Nectriella guadalupensis is 
sim ilar to other hypocealean fungi in having an associat ion with other fungal species. 
II is commonl y seen wi th conidiom:ll:l of Pipl(trlhron sp .. the fungus most often 
cncoumcrd on No/ina leaves. ami hus also been found adjacent to Conio1hyrium sp. 
conidio mata. Ascomata arc found adjacent to old conidiomata or even in lhc mouth 
of such stmcturcs. In addition to these associatc~s. all stages of N. guadalupeusis arc 
:.•ssoc iated with p<•lc or.111ge. N. guadulupensis-Jikc hyphomyccte hyphae tha t bcur gray 
to gray-brown dictyosporcs. 

Materials and Methods 

To obtuin cultures. Ntxrriella US(.'Omata were divested of us much surround ing tissue us 
possible. rinsed three times in steri le t;lp w;llcr. and l.:ll l Op.!U to release groups of :.1sc i. 
Droplets containing groups of nsci and freed ascosfX_)res were placed in drops of sterile 
tap water on Petri plates of commercial )X)tato dextrose agar (PDA. DilL) + 2% agar 
(Difco) + ca 2.5 mg L st.rcptomycin. and spread with a sterile glass rod. Genn inatiou 
from free ascosporcs occurred with in 48 h. Gennlings were transferred to PDA tubes 
mtd m:.• intaincd ut room tcmpcr.•turc (Kf. 1 ~-22 C) in incident duylight. Sections were 
cut with a razor blade :.md mounted in tap w:.•tcr for cxami1mtion. Measurements were 
made using an ocular micrometer with 0 .8 ~.t m increments. Gmwth rate was established 
by touching a sterile needle to conid ia in an actively growing culture and stabbing 
the center of a PDA plate. Plates were wrapped in laboratory fi lm and grown at RT 
in incident dayligh t on a tnbletop. Each week. colonies were measured to the nearest 
mm. 

Taxonomic Description 

Nectriella guadalupeusis A.W. Ramalcy sp. 110 v. t'IGUKJ::S 1·6 

Ascomuw l'ingulures 1·t.d puuci-uggregu/cl. immersa in conidir!lnalibfts ' 'eleribfts fimgormn 
(Piptartimm, ConiothyrimnJ, proxime e.\"lra conidiomaw fimgonlln raliwn, •·el in fissura 
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srmntuiplwra. obpyriforma 150- 200 1un ftHtl. 2(X1-2RO (-J60) 11m elmo. dilllf.iltmmtillt'tl 

maturiuuem: papilla 6+-120 (-200) Jlfll. ape.t exposiws. mmca111s. cm10Us osrioli 
puiphySiltibus. P~ridium 16-24 Jl ln lmrun, strara ~.r:tt'ma cellu/amm crassi-p<1rietibus 
composita. stmta imema cel/ulanull e/ongatarwn umui-parietibus composira. su ata e:ctimtr 
ascomatum insularmn ceflularmn bn mi-paritttibus c:omposiw ex hypllisambientibusformata. 
1t w: i r·ylindrit:i-dal·uri . 40-6() (-70) X 6.4--8.8 1' '"· tlfiCX rormldcllll .\'. A W:OSfJOrae aJ/amoideae 
••e/ imerdum prope cylindric<le. (8-J 9.6-/J .'J (- /Z . .J) X 2-Z . .J /1 111. in medio 1-septatae. 11011 

COIIstricraeadsepw. hyaiinae.laew>s. 

Anamorph: lkndrodoclriwn-likc. 

~IOLO I'YPE: USA. 'I'EX/\S: Culbcrsnn Count)'. Gu:1dalup~ Mountains Natiunal l';u'k. •1.6 
miles from the highway gate on William s Ranch Road. 20 October 1999. often associated 
wi1h other fungi (Pipwrtflmn. Coniothyri um. undel~rm i ned hyphomycele genus) 011 de:td 
leaves of No/ina micramlra L M. Johnst. . An neue Ramaley 9912A. culture CDS 1101 34 (BPI 
842 102. Isotyp.:: UC). 

Ascomata single or in small groups. immersed in old conidiomata of other genera 
(IJiptarlhron. Coniothyri11m). immedia tely cxtcmal to such conidiomat<:t. or with 
anamorph in stomatal cldt of substratum. obpyrifonn. 150- 200 11m broad . 200-280 
(-360) pm ta11. at mamrity pale orange~ papilla 64--120 (-200) pm tall. deeper orange 
than venter. tn111cate tip exposed. ostio lar canal lined wilh periphyses. Peridium 16-24 
pm Lhick. most layers: composed m<.1inly of sm:dl. thil~k-wal\ed cells. a few innermost 
layers composed of more elongate. thinner-walled cells sometimes present: ex temal to 
these wall layers. ascomata eventually surrounded. with gaps. by islands of irregularly 
shaped. brown-walled cells di fferentiated from hypha\! surro unding ascomata . W:1ll of 
papilla usually wilh a few layers of thick-walled . rounded cells externally. and elongate 
thin-walled cells intcmally. Asci unitunicatc.cyl indric-clavatc. 40-60 (-70) X 6.4-8.8 
pm . apex rounded . apical ring not observed. in tc rtheci01l e lements lacking. Ascospores 
all antoid to nearl)•cylindric. (8-) 9.6-11.2 (-12.4) X 2- 2.4 pm. !-septate in middle. not 
constricted at septum. hyaline. pale orange en masse. smooth . 

Conidiomata sporodochial. narrow at base . broadening toward conidiomatal surface . 
pale orange when active. ca 160 11m broad. much ex tended along stomatal clefts of 
affected leaves 11p to at least) nun . apparently by fusion of <tdjacent conidiom:H<tl initi<tls . 
hyphae ltpright . rcpcat~..xl ly bnmchL'<i . each penult imate l"Cll bearing 2 or3 conid iogenous 
cell s. Conid iogenesis phialidic . ph ialides 7.2-9.6 X 2- 2.4 pm. lageniform. with short 
collarcttc and some pcriclinal t.hickcning. pale orange. Conidi a usually bacillar. 4-7.2 X 
l. 6 Jtlll , individu:• Uy hyaline. pale or.mgc iu mass. smoot.h , tltin-wallcd. biguttulatc. 

Growth in Cultu re - On PDA, mycelium white to p:l lc or.1 nge, tightly apprcssed to 
~1gar. hyph:tc more wide ly sepamtcd below ugar surfa(.~c . After I w. (.•olonics S....S mm 
diam (avg. 6.0 mm). some colonies developing an orange center. After 2 w. colonies 
13- 16 mm diam (:lvg. 14 mm). all with bright orange center surrounded by a white 
marg inal ring 4-6 mm broad. Slimy orange central spot somewhat r.tised. consisting 
of vegetative hyphae 0.&-1.6 11m diam. hyphae ca 2.5 pm diam bearing expanded. 
cuiVed conidiogenous ce lls 2-3.2 X 8-12 Ji m. and conid ia. Orange from accumulated 
conidia mtd conidiogenous cell s. Conidiogcnous cells born lalerall y on hyphae, or 
tcnninally wilh 2 LO 3 conidiogcnous <.~e l ls hom on u pcnullimatc cell. Closely spaced 
branching reminiscent of sporodochia only rarely present in broader hyphae below 
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H g.s. 1- 2. Nulritlln gutuf(l/uptnsis. l. Transe<:tion of Noli1K1 leaf with ascoma in mouth of old Pipwrlhton 
conidioma. (a).IOOlh of epidc-nua1 cdl in stomatal deft: (b).locule filled with Ntctril'lla h)'p~: (>).islands of 
bro~'fl· \\"alled cells that dc:,•c:lop from hyphae: surrounding an ascoma. 2. Wall ofascoma:(>), bro\\:n-wal led cc: lls 

in island adjacent toascomn. Lines: Fig. I= IOOt,m:2=20tlm. _ 

term inal conid iogenous ce lls. Conidiogcncsis ph ialid ic. phialidcs with sl ight pcriclinal 
thickening and short collareuc. Conid ia mostl y bacill ar 4- 6.4 X 1.6 fJm. hyaline. 
smooth . th in-walled. biguuulatr.:. After 4 w colonies 31- 34 nun diam (avg. 33 nun). 
Appearance of colonies much as in young cultures. orange center surrounded by a ring 
o f white hyphae. In older culmres. cenlral orange spots fonn rad ii from small orange 
foci o f conid ium production which CX JXind and fuse. rn :tddition. hyphae be low agar 
also fonn conidiogcnO\IS cells and conidia. 

Discussion 

Nectriel/a guadlllupensis is d istingu ished from olhcr species by its occurrence in the 
desert, habitat on dead leaves of No/ina, a monocot. the allamo id to cylind ric ascospores. 
nnd the /Jem/rodochi llln- like nnnmorph. Other species with monocot substmta include 
Nectriella dacrymycella (Nyl.) Rehm o n stems of Iris Toum. ex L. . N. exiguo Dennis 
from Ammophila Host. . N. curtisii (Bcrk.} Lowcu on stems of Typhit L .. N.paludosa 
Fuckel from stems of Typha and Iris. and N. min11ta Lowen from dead bamboo culms. 
Ascom<•la o f N. exigua. N. curJisii. mKI N. minum generally remain immersed. <l S do 
those of N.guadalupensis. but the substrata for lhcsc other Sp!Cies are not xerophytic. 
Nectriella ascospores are usually ellipsoid to cllipso id-fusifonn to f11s iform. As in N. 
guadafupensis, N. j un mda, Cram stems o f Opwllia Toum. ex Mil L, has aU:mtoid to 
cylindric ascosporcs. but lhcy arc ascptatc and only ca 5.5 Jim long. 
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Figs. 3-6. Nenriella gtu~tltllupf'IISis. 3. Ascus :md ascosporcs. 4. Diagram of conidioma (:1) in 
stomatal cleft and distribution of dic-tyospon:s of asSQ(' iatcd hyphomyccte. 5. Detail of portion of 
conidiomn from Fig . 4 (b). 6. Conidia and tt•rminal conidiogcnous cells in cu ll ure. Lines: Fig. 3 = 
J0 JIOl : 4 = 40 JHU: 5, 6 = 8 jlDl. 

O n its substra tum, the Demlrodochium-l ikc amunorph for N. gumlalupensis is c;.-ts il y 

di:;tiuguishcd from other Nec:tricJ/(1 amunorphs. Conid iogcnous ce ll s arc bom on 
sporodochia. not separately. as arc Acremonium conidiogcnous cells. These sporodochi.-. 
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Jack setae such as those occurring on KuTilakesa pironii sporodochia. In addition. K. 
pironii has an Acremonium synanamorph that is more common lhan the sporodochia 
in cullures as well as in natme. Typical Dendrododlium-likc sporodochia are lacking 
in N. gutulafupensil' cultures. b~1l conidium fonnution has never been observed on 
separate. upright. Acremoni11m-like conidiophores. The Dendrodochium-Jike anamorph 
is also distinct from the sporodochial. non-sctosc genus Tuberculario Todc that oflcn 
bas •u.:roplcurogcnous phia l.ldcs. conidiom;ll a derived [rom a pscudoparcucbynmtous 
stroma. and rapid . pink growth in culture (Thlloch 1972. Seifert 1985). 

The V emlrododrium-likc anamorph could not be cultivated bc<.~~lllsc few <.·onidiot were 
present . and propagulcs of many othe r fungal genera accumulalc on lhc upper surface 
of the spomdochia on lhe decomposing leaves. However. the connection of the two 
sltttcs is supported by their orgunic connect ion on !he hosl. In add ition. conidit~ are 
produced on similarly shaped tcnninal conidiogcnous cells lhat arc born in twos or 
threes on the sporodochia on No/ina as well as in cu lmres from Nec1rie/Ja guadalupensis 
<lSCOSJ"XJrCS. 
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Abstract-1/ypoxy/o" pe1riniae sp. no\'. is described from a new combin:nion of 
morphological charac1crs of its 1clcomorph and :mamorph. h was found in Frnncc nnd 
oUter CQUntries of Weslern and CcJl(l':tl Eurot~- mostly colon ising Fra.ri11us excelsior. llS 
status: is supponcd by a chcm()(axonomic study by !tnalytieali!PLC profiling with diode 
army and mass ~lX"Ctmmctric ddcction of sc:cnnd:.l)' mcwhnl it..:s in sev..:r..l H)]Jo:ry/on spp. 
These analyses revealed lhc prese nce of binapluh!tlene telrOI (l3Y I") as major stromatal 
mct!tbolitc of fl. pe1ri11iae. T his widcsprcnd purple stromnt!tl pigmcm of Xylariaceae was 
not found in H. mbigi11osum. /1. cercidicolum. and funher. presumably related species. 
In contrast 10 H. ntbiginoswn and /1. Cl'rcidicolmn. H. p!!trinial' wl\s found devoid of 
miturubrin . Or~dlinic acid and mbiginusi ns. which an.: r.::cc nt ly identiHcd a1~1ph i lune 

pigments chemically rd aLCd tO mitorubrin were found as common su-omatal metabolites 
of many oflhc af01'! mcntioncd t.'\Xa. and th ~~ occurrcnccof panic.ulnr !tWphiloncs appears 
to~ specific for snme species. A key to Eump::an Hypo.,ylou spp. is pro\'idcd. 

Key words -chcmot:lxonomy, systemat ics. s.!cond:tl)' m.::taholit.::s 

Introduction 

The current study dc~t l s with Hypo.ty lon mbiginosum (Pcrs. : Fr.) Fr. and presumably 
allied taxa. Mille r (1961) had synominiscd about60 names with H. rubigino~;11m in his 
world monograph. but man y of them arc now regarded as separate species. The work of 
Ju & Rogers (1996) helped very much to sort out this conglomerate ofta ."(a. T he authors 
gave detailed descri ptions of type materials of several species and provided evidence 
that aJlowcd to discriminate these morphologically related taxa. Nonetheless. lhc 
segregation of this "H. rubigino.wm complex'' appears to be still ongoing, as ind icated 
by recent taxonomic trcutmcnts. 
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For example, there is a fungus associated with Fraxinus. which was reported as 

J-1. rubiginosum (Pers. : fr.) fr. var. cercidicola (Bcrk. & M.A. Curtis ex Peck) L. 
Pelrini apud L. E. PeLrini & E. tvliiller. by Petrini & Miil\cr ( 1986). TI1 is variety was 
listed by Ju & Rogers ( 1996) among lhc synonyms of H. <.'erc.:idicolum (Bcrk. & M. 
A. Curtis ex Peck) Y.-M . Ju & J. D. Rogers. According 10 Ju & Rogers (1996). !he 
Jancr spec ies was first described from Europe as H. moravicum Pouz. (Pour.ar 1972). 
As JX>intcd out by Gnnuno (1999). both Pouzar (1972) and Pet rini & tvHillcr ( 1986) 
already showed Lhat H . moravicum differs from H . mbiginosum and its varieties with 
respect to tclcomorphic and anamorphic characters. The asexual stage of the fomtcr 
species was dcscrihed by Petrini & Candoussau ( 1983) as Hadrotriclmm pyrenairwn 
Petrini & Candoussau. In eontmst. c:uhurcs of H. rubiginosum var. cercidicola ss. 
Petrini & MOller ( 1986) were reported to produce an anamorph referable to Virgariella 
S. J. Hughes. which correspond s to the Virgariella-like branching paucm as defined 
in Ju & Rogers ( 1 ~6). Moreover. Lhe ;.mamorph of this v~nicty differs from that of 
H . mbigino:mm ss. str .. which fo rms ou mail as we U as oatmeal agar a conidiogcnous 
structure of ilie Nodulisporium type ss . Ju & Rogers (1996). Granmo (1999) treated H. 
mbigino.wm var. cerddic:ola as " H . r:ercidico/a (Rerk. & M.A. C urt is ex Peck) Y.-M. 
Ju & J. D. Rogers· ·. albei t he explicitly stated that this fungus was not conspcciflc with 
II. moravicum ss. Pouzar (1972). Notably. Ju & Rogers (1996) described a fu ngus with 
morphologic;ll similariries ro H. rubiginosum and ;l Virga riel/a anamorph from Fm:rinus 
in their "'Notes to H. r11biginos11m". They even referred to a previous dcsL~ription of this 
Virgarie/l<r-Iikc stage by Greenhalgh &Chesters (1968. as H . rubigiuosum). but did not 
relate the similar de.•·.cription of H. rubiginosum var. cercidicola by Petrini & MOller 
(1986) to this t::1xon. for which they provided no new mmtc. 

In lhe current smdy. various specimens corresponding with the above taxa were 
collec ted f rcsh from france and s tudied for morpholog ical charac ters of theirtcll.-omorphs 
nnd nnamorphs. For comparison. some specimens that had been studied by Petrini & 
MUller (1986). as wcU as materials from Gcnnany ;.md the type of H. :mborbiculart: 
Peck were examined. High perfonnancc liquid chromatography (HPLC). wh ich 
recently had revcnlcd consistent specics-srx.">C ifie differences in Daldinia Ccs & de Not. 
(S tadler et al. 200la.b). Hypoxylon (MUhlbauer et al. 2002: Hellwig et al. 2004) and 
allied Xylarittceae (Stadler et al. 2004) was employed to generate secondary metabo lite 
profi les . Such data were used as surrogate parameters to verify morphological traits. 
Hence. we report th e outcome of thi s study and erect the new spec ies, H. pelriniae M. 
Shidler & .1. Fournier. 

HPLC-bascd data were also correlated with morphological characters and data ou 
KO H-c1\trac tahlc pigment.;; to provide a user-friendly key tha i should allow specia lists 
::1s well as ••m:.ltcur myL·ologists for identiJic::.Jtion of European Hypoxylon spp. This key 
is thus independent of HPLC-based data and anamorphic charac ters. 

Materials and Methods 

SJJCcimcns cxnmincd- Only those spet:imens t:x.amined fo r stromatal metabolj tes by 
HPLC arc lis ted below. Most of !:hem arc representatives scleclCd from an ongo ing 
mycobiotic study on Pyrcnomycetes of southwestern Prance. and several were also 
used in the concun·cnt smdy by Hellwig el nl. (2004). Further materi nls exnmined by 
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J .F. and co· workers for morphological characters were listed on the Internet by Fournier 
& Magni (2004). lf not indicated othenvisc by acronyms of herbaria (following 
abbreviatio ns as listed in Holmgren ct a\. 1990). the specimens are deposited m the 
myco logical herbarium of the Fuhlrou-Muscum. Wuppcrtal. Gcnmmy. and also kept in 
the personal herbarium of J. Fourn ie r. 

Albeit a great deal of culturing was involved (indicated as .. cutn 'RI~D· · for the materials 
iu the tist below). to veri fy the liiXOuomy of these species . not all strains remained viable . 
Surviving cultures were deposited at CBS (where indicated) and/or at the collection 
of the Academia Sinica. Taipei. Taiwan and preserved at the Gaye r Phanna Research 
Center. Wuppcrta l. Germany. on YMG agar shmts at 4°C ;1nd in liquid Nl. 

Rm.tARKS: (• .# ): Specimens consisting of (;t') two or even (fi ) three diiTe rem sped cs growing 

o n Lhc- same substrate. which w('re diSt·riminmed by examination of t.ckomorphic. anamorphic 
and cullur.ll characters. as wd l as hy HPI .C: profi ling of stromata l ~xtr.lcl s. With the..<ie matcrials. 
~xu·actilm and culturing a;perint.:nl.l. w.:rc 1\:JX:tlcd ~vera I times 1.1.1 exclude d..:pendc ncc nf n.::.u lts 

o n subSll'3le and en,·ironmental factors. - (U) Further materials of these species were prc '"iously 
examined by MUhlbauer ct al. (2002) and their HPLC data arc considered in the current study. 

Acronyms of collc:ctors: Jf-: Jacque s r ournicr: STIAA: Marc Stadl"r: Ww: llartmund Wollwcbcr. 
Materials from ZT were g.: nerally included in the study by Petrini & MUller ( 1986). 

llyp1J.rylm1 co!rdlliculmll (8...-rk. & M.A. Curtis ~x P«:k) Y.·M. Ju & J.D. Ros~rs: FRAJ\'CE. Aril.-gc: 
RIMONT, La;; Muros. 1-'m.Xillu.s .t.tct:Uior. 2U.X.2001.JI-·Ul 119. C\JLll!RED. - l!Xri'ED S1~\TES. Sew York: 
SA'IDLAKE. JS77. corticate<~ wood of ,.-,.ar.imu . C. I-I. J'('d: (N YS . TYPE of i!ypoxyfon J't~borbit:llkue 

P('ck. nom. ill ~g. ). 

ll.ftrTIIgillt um Ouh: SWITZf.RI_.t\SJl: ZUr ich, Wi\nERSWTt. Aurumn IQ12. Sorb~tt(WCII(Ktria \1lt, 

n lulis. J. Anlikttus fl. m bi'ginosum. del . E. ;\IUlle-r (ZI). 

II . fr~gifwmr (P.:ts. : Fr.) J. Kickx fil.• .. : G l::llMAN \ '. Kheinland-Pfa lt Prov.: KAKLSIJ\1..., n~ar 
TKU' PSTADT. on r\"C~ntly f~ llc-d trunk of Q11e1't'11S robur. 2S.J X.2003. YI'MA 030-U. C\i.utlRE.D. C US 
115276. - dto .. twip of Fllgtu syil'<lfiro. 28.1X.2003. Snf..\ O.JfU5. an.n.ttD. COS 115275. 

II. lm1n!iamm1 Peck-t"': F RM \ Cf:. Arll,ge: RE\,l()Nl'. l..u.-; Mums, Qurrr:us rofmr. 10 .VI1 .1996. I F· 
96050. 

II. i11hmnediw11 (Scbw('in. : l:r.) Y.·M. Ju & J. D. Kog('rs: 1-'RASCE.. AriCge: RIMON'I: Las Muros, 
Fmritws excelsior. 2'1. Vli.2003.Jl'·0JI18. CUU\iRED. C US 115274. -l~·renees Atlautiqucs: OI.OKON. 
Foril d(' Buganguc. Fra:cimu. IS.X.l981. L & 0 . Petrini & f . Candoussau. as ll.fmxinophifunr (ZT). 
- LIECIJTt~'iSTEL"'/. GAMJlRIN . Rheinnt1, 27.1X. J986. Frn:rinus, L. & 0 . Pctrini ,as 1/. frn.~inophi/um 
(ZT).- S \ \-11/.F..RLANO. Zur iC" h: FXLLANO EN. forest n~r Benglc:n, :\-1Uiihob:. Frarimts, ti2.X.I!)84. 
f _ Petrini, M II.jm:Onop/Ji/unr. 

/1. juli1111ii L. C. Petrini: · ·R ,\ NCE: Arict:,e, MO:..~ I'SERON. Ruqu.-bnmc. ~o!.:c:ocli~;atcd wl.ltlcl of Sldi.c 
oopre<1. 04.VJ.J 999. Jl-'·99 112. - S WITZE RLAND. G ra ubUnden: SOLAS n<ar l·lLISUR. A.lmiS 
incm1ll. O:UX.I982. L. Petrini (Z r-IJOLOl'YP£). -dto .. A.lmiS inoonll, 24.lX.l983. 1.... & 0. Pctrifli (Zf· 
PA.RATYPE.). 

II. lau llii 1'\itsehke: f'RAXCF.. A riCge: RTM0;-..1, Saurine, l'opu/tls lrrmtdn. 09.VIII.1 998. JF-98096. 

/1. pelrini11e~ M. Stadler & J. Fournio:r. sp. nov.: S1x~ . .-i~ns S<."C' ta.wnomic: pari (H) of Resuhs and 

Di scussion. 

ll. perffJratlml ($chwein, : Fr.) Fr.: FKANCE.Ati(-g(': KI:...IONT. Las Muros,/,.r(U'im1Se.~c.ofsior.02 .JX.20XJ. 

JF-00181. l'\!l.TUIU:.O. <.:BS 11 52 1. tlto. . RhtmlmiSCtlnh~~rtic.'ll . 27.VII.'2003. J1'·0J/25. dto.. Fm.rimiS 
c!-rcrLtior, 27.VH.2003. JF-03/Ui. d to .. Fm:rimtf I:.'(Cf'L~ior, 16.VIII .2003. JF-03139C', r:um:t~m. 

-IsCre: region ofl..f.cdc flALADIW . ca. 0.8 k.m SE of PALADR U. cdgeofYinrnis de: Ia VC:ronniCre, on 
decorticatc:d fallen branch of Frn.ritms. 29.VUI.2003. 0 . 'l'ricbd & G. Rambo!d G.R.-9571 (M), associatc.-d 
with If. }H:triniae, C.'liUt.IIW.I. Pyren;.l<:s A.thmtilju~: ':\A Y. Sali g~H.-s dt". 13otuU.-Ut'S. Fra.xin!IS. 12. X.l 981. 

F. Cundoussau & L. l'<! trini as fl. ntbiginosum \'llr. fl rr{om11m1 (Zf). SWITZERLAND. JurJ: ST. 
URSAI'lNE. Col de In Croix. d . Carpimu lHtulus. 19.VI.I 983. L & 0 . Petrini. ns II. rubiginostlm \ 111'. 
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p.-:tfvrotum (Z'I). - 'l'cssin: M.:ritk. Fru.~ir.us. 26.V U . l~2. L. l'o:trini & A.J.S. Whalley. as H. m bigino:.um 
vat. pc'tforamm {:Z: !j. 

II. rubighwsum (1\:rs. : Fr.) Fr:•.,: FRA.L~CE. AriCge: Rl.MOXT, Las ~uros. bark of Po1ml11s trt'mula. 
21.Vlll .1999, JF-99191. - clio .. Frn:(inus l'.:trrL~inr, 02.1X.2000. JF· 00/SOR ... : ctn:nJIII'D. - dro., 
07.1X.200\ . dccorticntcd wood of Uhm~.r. JFOJJ89.cu ;ruwo. - dlo .. Fm:r:inus. 15.VT.2003,JF- 03/00R ~. 

cur :ruR~:D. dto .. Fro.xinlls~.xcelsior. 16.Vfii.2003.Jf-03/ 398'.c:t11:1\JR£D. USTOU, CirquedeCugateillc, 
<kcorcicuJ\'d wood of Ft1gus. 26.VIJI.2COI. JF-OJ/73. ct.IU'UKEV. Ish.:: r..:gion of lAic ck PALADRU. 
c-d. U.S km SE of PALADRU, ed&<' of )..larais d.: Ia VO::ronni~r..-. dt'corticated fal!..-n branch of Frtuinw;, 
29.VIU.2003, D. Trio:bd & U. Rambold GK-!!575 (M). associatt'<l wirh II. petrinim~ and II. pttiformum. 
CULl'1JIW>, CBS 115160. - GEK.\1At''I1''J". North J{hinc We.stphalia Prov.: HAAN·GKUITI.:.S. N~andert.al. 

bark and wood of Fr4TimiS t.rcd.sior , 16.IV.1003, STMA & Ww. Ww .JJI.J. CULT\JP.ED. WTrLERJ .. A!".'D. 
Graubllnden: Station \R\'TERVAZ. ll ~ur!iten~n. decorticated wood, ~I.VII . I982, L. Petrini & AJ.S. 
Whnllcy (ZT).- lkm: DrilnigpauhOhe. Fagus .sy /l'(uico. 18.X.. J98.2. L. Petrini (zr) - Tessin: SAG NO. San 
M n:1ino. Fm:rirm.rf'~rd.fior, 26.VI1.19&2. 1.. PNrini & A.J.S. Whnltcy(Z1) - 7.JJrich: ZlJRICH.Aihisguctli , 
bnrk M Fra.Yim'r em~l.sWr. OS.XI.\981. T. Sieber. del. I.. P~tri ni us fl. rubiginosum vur. ruhigiMsum (7.1') 

U;\TrED KINGDOM. De\·on: MANATO:-;. Oecl.::y Fnlls. Houndtor wood. Sali:c, 2J.IV.J9S2. L. Petrini 
(Zl'> 

/1. ntlifrmt Thl. & C. Tul.: FRA S CE. Arii:gc-: RIM0:\'1', las M uros, f'nmt~SMirml , ll .IX."10CCJ.JF.()()19J , 
CliLl'URIID.COS 115159. 

II . . fubtif'imm!i~ Y.·M. Ju & J. r>. R()gets: FRANCF.. Ar-1~: Rl)oiOl\'T. l..us Mums. PotmiiiS rrrrmrla. 
26.V. l W1.JF97075. - dlo .. ruiss.:audc Pqmu. Rhilmnust:ttrll:turictt, 2S.V li .2000. JF.I)(}JJ5. 

II. ticitttnst L C. l\:trini: FRA:\'CE.. Ariege: IUMON'I: las Muros. ru isscau de l'eyrau, bark of Fra.cinus. 
02.1X.200J, JF-01181. - d!o .. Las Muros, Ma/tl:r si/l'Ufris, 27.V0.2(()3, JF-OJJl.J. - d!o .. Fnulml:f 
e.cr.eL~ ior. 27.VIT.2003.JF·OJ/29, t.'Ul:J CI-!100.. CAS 115271. 

!Vlicroscopic observations or teleomoqJhic s tructures were made in water (for 
studyi ng ascosJXlre morphology). in Melze r 's reagent (for tes.ting the amylo idity of 
ascal o•pical s lructurcs). in aqueous Congo Red. Blue Black W:uennan ink or Phlox ine 
(for measurements of ascal stipes). and in 10% KOH for testing lhc dehjsccnce of 
pcrisporc. Measurements of ascosporcs were taken in water at lOOOx magnification. 
KO H-ex tr..tchtblc pigments were obtained as <lescribcd iu Ju & Rogers (1996). Colour 
codes follow Rayner ( 1970). The conidiogenous SLnlcturcs and all species trc aJcd 
here arc named. following lhc monograph by Ju & Rogers (1996) and lhe recent 
update by Ju et :1!. (2004). respectively. Microphotographs o f :1scospores were taken 
in Melzer ':;: reagent. SEM (sc;mning clcclrt)n microscopy) of ascosporcs was carried 
o ut as described previously by Stadler et al. (2002). l\llicroscopic observa tions of 
anamorphic structures were made in water at 400x - IOOOx magnificatio n. us ing 
phase couLr.tst. For Litis purpose, cu llllrcs were oblainOO fro m sing le a:;:eosporc::; in a 
simllar manner as described by Petrini & MUller (1986). Lransl'crring the germinalcd 
spores to a yeas J-mall g lucose (YMG) medium supplemented by antibiotics (S tadler 
et al. 200 I a). For morphologica l sL11dies . lhe cultures were grown on malt agar (Petrini 
& MOller 1986) as we ll as on Oi fco Pol;Uo dextrose (POA). YMG <md Oifco Outmcal 
agar (OA) to compare morpholog ic::~ l stmcturcs to all previous reports. No significant 
d ifferences regarding the shape and size o f conidiogenous stm ctures were seen in the 
same fungus grown on d ifferent media. However. macroscopic chamcteristics of the 
culture were influenced by the medium. and to assure confonnity with the reports by 
Ju & Rogers (1996). the pholographs shown in Figs. 7- 8 were taken from OA. lhe 
nu.>d ium generally used by the Iauer authon:. 
Ht,u.: analyses of stromatal mcthanolic cxlracts were carried ou1 according to 

Miihlbaucr et al (2002) in two different gradients. using UV-visual detection (Ul)LC-
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UV/Vis) with d iode array de tection (UAO) and mass spectrometric detection (HI'LC· 
1\'L~) in both the positive and negative electrospray ionisation (ESO mode. Secondary 
metabo li tes were identified hy matching their reten tion times (R t). HPLC-UVNis and 
HPLC-MS spcctrJ. wilh cxtcrmtl or in ternal swndards of pure compounds lhat had been 
obtained previously and concurremly. HPLC data of extracts and pure compounds from 
previous studies on Xylarioceae (Hellwig ct a!. 2004. Quang ct al. 2002. 2004a.b. Stadler 
ct al . 2001a.b, 2004) were also used for comparison. Cultures were propagottcd on YMG 
medium. and their extracts analysed on the occurrence of secondary metabolites as 
desc ribed by Stadler ct al. (200 la). Some materials from Difco OA plates were also 
cxtr:1ctcd wi th ethyl ::tcet~ lc or mcth;mol ~nd the ir extr~cL" ;lllalysed for comparison. 

Results and Discussion 

The results oflhe cum::nt st11dy are divided into a chcmota.,onomic and a morphologicaV 
taxonomic part, both of which are presented and discussed scpamtc\ y. 

A. HPLC-based studies on secondary metabolites 

Secondary metabolites have been known to be valuable in the taxonomy of Xylar iaceae 
for a long ti me. For instance the secondary meTabolites of cult ures are speci fic for 
particular gcncm to some exten t (Whalley & Edwards 1995. Stad ler ct<.li. 200\ a.b. 
2004). Stromatal pigment pauems of Hypoxylon in particular arc known to be species­
consistent They even revealed characteristic d ifferences between taxa that were at 
times only regmtled as "chemic;tl races·· of Ute same spcc.::ies (WhaUey & Greenhalgh 
197 1. Whalley & Whalley 1977). but whose statlls as separate taxa has meanwhile 
been established by morphological methods. These early stud ies dealt wilh thin 
htycr ~.: h ro •n;ttogr.tphy (TLC). a techn ique which prov ides insuffic ient infomtalion. 
especially if standards of the detected metabol ites arc 110t ava il able. HPLC coupled with 
spccl:raltcchniques provides a higher sensitivity and reso lutio n. and the characteristic 
compounds contained in fungal materials can be safely identified. using only some mg 
of cmdc material (Stadler ct al. 2004). 

In lhe current study. several Hypoxylo11 spp. were identified and examined as described 
in Materials and Method ... Methanolic extraclS of their stromata were prepared and 
stud ied for tl1c occurrence of dmmcteri stic secondary me tabolites by analytical HPLC 
as previously described by S tad ler ct al. (200 1 a) and t'l'll\hlbaucr ct al. (2002). The 
results of this HPLC profiling study are summarised in Tab le 1. lhe chemical stmctures 
of characteristic metaboli tes depicted in Fig. I nnd some characteristic HPLC-UV 
chromatogr.uns shown in Fig. 2. tn uceord:m<.·c with prcviOllS chcmotaxonomic: stlldics 
on other Xylari(lCeae. the results were consistent for all species where several records 
were examined. The correspondence and synonymy of the species described by Petrin i 
& MLilkr (1986) with their respective coun terparts in the httcr monogmph by Ju & 
Rogers (1996) was conf1nned wilh one exception (H. petriniae, sec further below). The 
specimens obtained from ZT had all been collected prior to 1987. but still showed Lhc 
same ch:lracteristic melaboli tes as the more recenlly collected spec imens . 
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Fig. 1. Sccondnry metabolites detected in lhc current study. For distribution of lhcsc compou nds 
in :o;tmm.u.t of various HyJm.ry lon spp. sec Table 2. 

In most cases. age of sJX:cimcns and seasonal aspccls mainl)' affected the yields of 
secondary metabolites extracted (and thus. the intensity of the HPLC chromatograms) 
bm not the compos ition of the scconda1)' metabolite protllcs tllcmselvcs. Only very 
young conidiogcuous stromat<t yielded rather smull umounts of the ch<mtctcristic 
compounds so long as no ascospores were fanned. In such materi als (which genern ll y 
still have a yellowish surface colour). some unknown metabolites were also detected. 
even complicating the identification of the ch:1racteristic met;lbolitcs . bu t these were 
always present as deduced from HPLC-MS data. The latter technique is more sensitive 
(Stadler ct al. 2004) and was successfu lly applied to depauperate specimens that had 
been collected in overmauu-e state. Rcm ::~rknbl y , these findings were in contr:lst to 
previous studies on Valdinia (Wall weber & Stadler 200 1). where it had been easier to 
classi fy immature stro mata at least with regard to their chcmotypc. since no apparcnt1 y 
specific metabolites were observed in young conidiogenous stromata. Nonetheless. 
if ascospores were found besides the conidial stage. U1c stromata of the Hypaxylon 
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spp. studied generally yielded larger qu:mt itics or extractable materials than aged and 
ovennature ones. These find ings were again in analogy to Daldinia. 

The suhstrnte did not apparently have any infl uence o n secondary met..'lbo litc 
production. Eve n wood from the immL'diatc vidnity of lhc stromata did not even show 
traces of those metabolites that were present in lhe stromata in abundance. This was not 
surpri si ng. s ince the characteri stic pigment<; of H_)1JO.\ylon arc located in the outcm1ost 

pa•1softhcslrom:.•ta , i.e .. in regions th;ll have UOl.:On tact to the substrate. Hcuce. species­
consistency of metabo lite profiles was not only established with H. rubiginosum. 
co Ionising various hosts. but also. e.g .. for an unusual collection of fl .fra.rJiforme (rom 
Quercus robur (STMA 03044). wh ich did not d iffer from those specimens that were 
found on Fttgw:. the usual host of this species (d ·. MUhlbauer ct ul. 2002. fo r s imilar 
findings on H.fttscwll). 

Among the taxa compared in the current study. H. pelriuiae was the only one containing 
UNT (5) as we ll as orscl li nic ucid (6) and lhe recently described compound, rubit; inosin 
A (4 in Fig. 1). The occurre nce of the Iauer metabolite in H. rubiginosum (MOhlbaue r 
ct al. 2002) and several red- or yellow-pigmented species of Emonaema A. MOller 
(S tad lcr ct al. 2004) had been previ011sly cstahlishcd hy comparing re tention ti mes (Rt) 
in two d iO"ercn t grndicnt systems. as well as by HPLC-UV/Vis spec tra and HPLC-MS 
characteristics in the pos itive and negati ve ES t mode. A typical HPLC chromatogram 
o f H. rubiginosum and fu rther species was also depicted in Miihlhauer et :-tl. (2002). As 
demonstrated concurrently (Hellwig c t al. 2004), thcrc urc further species of Hypoxylon 
in As ia and New Zealand that conta in both compounds S and 6 as co-metabolites. but no 
o ther Eumpca n ta;"~;on so far shared this feature. f-or details o n the HPLC characteristics 
und other physico-chemica l pura mctcrs we refer to these prev ious papers and to Quang 

el ;~1. (20G4a.b). 
Rubiginosin A (4 in Fig. I) was still treated as ""unknown compound 14" by 

MOhlbaucr ct al 2002) and now identified from If. rubig it~oswn (Quang ct al. 2004b). 
This metabol ite is stn•ctumlly rel ated to mitomhrins ( I - 3 in Fig. I) hut the ester bond 
linking the orsc llin il· acid moiety to the uzuphilonc backbone is l o<:~ttcd at ~• d ifferent 
carbon atom. while the mitorubrins have a carbonyl group at this position (Quang e t 
al. 2004b). Whi le compounds I - 4 were found to co-occur in several Hypoxylon spp. 
(Table 1) as well as in all orange-pigmen ted species of Emomwmtl (S tad ler e t al. 2004). 
n1big inos in A (4) was not contained in H.fragifo rme and H. howeimmm . (MUhlbauer 
ct al. 2002). As noted in the current study. it also lacked in H . ticinense. Additional 
minor metaboli tes or this type are the enlonaemins (e.g. 4c). They were repo rted from 
a fungus named Emonaema Jplendens (Berk. & M.A. Curti s) Lloyd co llected in Japan 
(Hashimoto & Asakawa 1998). which may acnmlly correspond with £ . cilmalxirina 
(Cooke & Massee) Lloyd (Stadler ct al. ::!004). The HPLC-UV and HPLC- MS data 
point toward their presence as minor metabolites in m biginosin-eontaining Hypo.tylon 
spp .. due to the similar UV spectra and matching molecular masses observed. 

Along with lhe novel fa tly acid . rubig inosic ac id (8) and rubig inosin C (9). an 
uupreccdcutOO compound that fonna!Jy constitu tes an ester of thi s ac id with the 
modified azaphilone moiety of the mitorubrius. were idenlifkd as main constituents 
o f If. rubisinosum from Gennany. While the ac id (8) was not detected in the current 
sh1dy, m hig inosin C (9) was found in seveml Hypo;ylnn spp. (sec Tab le 2), including 
seven.tl SJX!l:ics that a lso l"Oill<l in..::d m biginosin A (4). Prcsumubly. these types of 



194 

aznphiloncs arc deri ved from diffCrc nt biogenetic precursors. and specific cnZ)'mcs arc 
necessary to modify the azaphilone backbone. There are even indications lhat further 
azaphi lone esters o f fatty ncids may be present as specific lipoph ili c metabol ites in 
various Hypoxylon spp .• and lhcir idc ntific~Jt ion is currcnll)' pending. 

All examined specimens of H. petriniae diticred from both H. rubiginosum and H. 
cercidicolum by the presence of ONT (5) and the absence of mitombrin (I). In contrast 
to the H. cercidicolum specimens (includ ing H. :mborbiculare). the two other species 
generally contained n•biginos in A (4) as common major metabolite. In H. perriniae. 
miton1brin (1) was apparently replaced by an unidentified compound with rubiginosin­
likc HPLC- UVN is chro mophorc . which elu!ed al the s::une Rt as RNT. At leas! it.s 
<.~ har.l <.·.t cris t ic mok.'Cuhtr mass and the UV spc<.·.trum of mitombri n were not dctcctL'<.I. in 
conlr.lst to the results obtained from other species. Entonaemio A (4c) and rubiginosin 
B (4h). whose stmctmcs are depicted in Fig. I. were not detected in t11e cmde ex tract 
and had only been isolated from H. m biginosum in minor <JUantitics ~1 ftcr preparative 
I-IPLC separation (Quang et al. 2004b). The same work also revealed Lhe presence of 
daldinin C in trace amounts in the stromata of H. rub(~ inosum. but this compound was 
also not detected during HPJ .C profi ling of crude cxtmcl'i. 

Apparcmly, H. petriniae lacks the ability to produce mitorubrin. bu t can iuslead 
produce n1biginosin N entonaemin-like azaphilones. rubiginosiu C (9). and the purple 
pigment BNT (S). The latter compound is most probably reSJX>nsiblc for its characteristic 
purplish to vimttcous s tromat ~ll surface colours thut l:tck in. e.g .. H . m biginosum. 
Therefore . H. petriniae is quite easi ly distinguished from alOrementioned. presumably 
related species by HPI.C pmfiling. As shown below and in Table 2. thesc chemical traits 
;1rc quite in agn:emeut wi th various data available on the morphology und biology of 
this fungus. Conceivably. secondary metabolite pro files (and r.hus characters relating 
to KOH-extractable stromaLaJ pigments as an important means of differentiation in the 
curren t generic concept) provide an importanl argument ag::~ i ns t the conspecific ity of H. 
pelriniae wi lh H. cerddit:o/um . 

Because 1/. petriniae occasionalJy co-occurs with other taxa on the same substrate. 
this phenomenon was studied by concurrent extract:i ons and HI'LC analyses of portions 
of sLroma ta representing these dilfcrent fungi. Albei t the strom:~ t a of two different 
Hypo.\ylon spp. were at times fOund growing only some centimetres apart from one 
another. their HPLC profi les were stilJ found characteristic. The portions of the speeimeu 
JF-OOIROA, JF-031 00A . JF-03 139A ;md G.R.-9574 representing H. pelrinim: ahv:~ys 

contained ll NT (5). whi le their counterparts representing H . m biginosmn andlor H. 
peiforalllm lacked this compound. ln all cases . their stromata were found to contain the 
same metabolites ;as their counterp<U1s Lhnt colonised the woody substrates alone. TI1is 
was confinned by rcpc;1ting cxtr.lction and analyses scvc~tltimcs fo r various portions 
of each specimen. as we ll as by concurrent culturing experiments. 

As shown concurrently by Hellwig et al. (2004). the typical pigment of H. hypomilwm 
Mont. , H. imermedium and H. perforawm is the yellow az:~philonc hypcuniltiu (7 in Fig. 
I). A11 species found to coutain this compound arc apparently devoid of mitorubrins 
and n1big inosins (1 - 4 and 9). They can be discriminated without HPLC. since they 
yield greenish yellow pigments r e.g. amber {47), greenish yellow { 16) . cit.rine ( 13)1 in 
KOH. while those of the spcdcs containing mitorubrin and/or rubiginin (cf. Table I) 
arc orange (7) or reddish brown. 
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Species o f scc1. Hypo.lylon wi th yellow stroma1al pigmcnlS in KOH also include H. 
macrocarpum Pouz. (lvHihlbauer et al. 2002) and H . .fuscum (Pcrs.: fr.) fr. (Quang et 
a\. 2004h). bo th of which were rece ntly found to contain compounds of Lhe da ldi nin 
:.md mm:rocarponc types. respective ly. These mcwbolitcs were not dcll.'Ctcd as major 
constit\lents in the species examined here. Neither we re daldinal A. previously found as 
a minor metabol ite in H.fuscum , and other. yet unkno wn metabo lites o f H. S11brutilwt1 
Starb. (Mlih lbaucr ct a\ . 2002). 

In conrrast. H. k1schi i . H . cercidicolwn. H. julianii and H. sub1icinense all largely 
resembled H. mbiginosum wilh regard to their secondary metaboJjtc profiles. While 
BNT (S) w::~s absent. at least one compound of the mitombrin ( I - 3) metabol ite f:1m il y 
and rub iginosinA (4) were always detected ~~s major metabolites. Differences were no ted 
with regard to their lipophil ic constituents (i.e .. metabolites e luting after mitorubrinol 
acetate). For instance. H. julianii and H. ru1il11m only contained an additional main 
metabolite HKI with Rt::;; 9.2 min. which was not present in any o ther species (Fig. 2). 
This metabolite could not be identified. due to the small quant ities of stromatal materi als 
avai lable [rom these relatively rare species. Yet another. apparently specific metabolite 
was also found in the cxlr.tcl of H. fer mgineum :ts a co-mctaholitc of aY .. :tph iloncs. 
However. the occurrence of this compound should be verified b>• concurrent stud ies on 
type and further authel1tic material . Albei t we agree with Petrini & Miiller ( 1986) that 
this specimen showed the typical characteri stics of H..ferrugine11m, it was reported from 
Sori.Jm· nllher lh~tn (rom '/'ilia. the usual host of this spec ies (cf. Ju & Roger.:; 1996}. ln 
any case. its metabolite profi le was d ifferen t from lhat of H . rubiginoswn . The amoulll 
o f mi torubrin ( I) was found particularly high in the freshly collected H . cercidicolum. 
us well:~s in H .ferrugiueum. H. j 11lianii. H.laschii :)nd H. rtlfilum. while these spt..'Cies 
d id not contain much or were even found devoid of the mitorubrin derivatives 2 and 3. 
Therefore. it is poss ible that the latter fungi arc no t capable of converting miton1brin 
into the hydroxylatcd derivative 2 and it s acetate 3 . Likewise, the mct ::~ bolite prolllcs 
of H. ricinense und H. xubricinem;e diliercc.l in the presence ofmitorubrinol <lCCtatc. (3) 
ouly in the fanner and n 1big inosin A (4) in the Iauer. 

As re ported previously. h igh contenL;;of mitombrinol arc also typical of H. subticinense 
and bOLh varieties of H . sui.Jgilvum {Hellwig ct ;ll . 2004). However, lhc signifi cance of 
the latter results should be con finned . based on a larger number of specimens. preferably 
of different developmental stages. The methodology employed is not quite su itable to 
esta blis h a quantitat ive chcmotaxonomy. anyway, lx.>c;msc the amounts of matl.!rials 
ex tracted can hardly be standard ised. 

ln any case. the employed HPLC profiling methodology proved perhaps even more 
va luable th:ln in Da/dinia (Stad ler et al. 200 I a.b) because of the app:1rcn1 high divers ity 
of s!)C(.·iJjc:. <.·ompounds in Hypoxylon sccl. Hypo.,ylon. Simi lar methodology could 
certainly find furlher application to solve some immanent taxonomic problems in 
Xylariaceae and other fungi. in conjunction wi th o r as a prerequis ite for morphological 
and molecular studies. 



' l 'ubh.• I. Occurrence of chnrnctcriSt ie Stromnull n~lnbolitcs in E.urop.:n n lq'lo.!Cii!S nr N)110X)'I011 ~(' ( . 1/ypoxylo/1 as t.lcduc..:d rrum 1-II'I.C pmli ling. tO 

Species I Secondary mctaOOiitc.~ detected by HPLC analysis 

Other Of" l't'ntarks 

1/. cercidicofmn (H·anre) ++ (+) - + - (+) + unknown metabolites round in H. suborbicula" lacking 

fl . cuddiculmn (NYS. (+) - - - - (+) + 
unknown metabolites prevailing . possibly arte facts or 

H. suhorhit'lt ltlrt>. 'IYfk!) s1>eci fic compounds 

fl. furugineum ++ + (+) - - + - charnctc ristic peak nt Rt = 7.4 min. 

1/. fra.f!.lforme" + + + - - + - SCI: MUh lbauer Cl :tl. (2002) 

1/. fuscum* - - - - + - - Daldinins, sc.:: (hmng ct nl. (l()().Jb) 

/I. IIOk'tial/11/f/ + + + - - + - sec Miih lbnucr ~ ~ nl . (2002) 

II. imermediwn - - - - - + - Hypomiltin (7) and (:ong~·ncrs with similnr UV 

1/.juUanii ++ - - + - + + Peak HRI with Rt= 9.06 min 

11. /asc/rit ++ - (+) 

fl . macrocarpwn'" - - - - + + - macrocarponcs, sec :\1Uhlb.1ucr c t al. (2002) 

/l. pelrit~iue - - - ++ + (+) + 

/-1. perforatwn - - - - - + - hypomiltin (7) and congeners with similar UV 

H. rubigmosum + - ++ - + + rubiginosin (9) 

fl.mtiltun ++ - - + - + - Peak HRI with Rt=9.06 min 

fl. sublicmense + ++ - + - + 

l/. ricilll'IIS(' +I++ +I++ + - - (+) 

A) SEC.'CL' 'IMR¥ METASOJ.ni;S: J;: mitorobrin, 2 "" mitQC"Ubrino.l: 3 = mitorubrinol l\C'elntc: 4 = robiginosin A: 5 = binaphthllkm.•tel rol (8 :\T): 6"" ~llin ic ncid: 9 "' rubigiMSi n C: 
ch.:mkal ~lruC:IUt\~ sn- l;ig. I; HR I . unknown !;ompound; Stt Jl'ig. 2. 

B) IJI.TENsm• OF 1'£.\KS: ++ =main pe-ak (ovtt 50% of t;V absocption of total compon.:nts at 210 nm): + = majorcompon.:ot ( 5 ·~ L'V fldsCJI'f.lion ol1o1al co.'l\pont'tlts nt 2 10 nm): 

(+)"' minor compone-nts (d etected oaly by I-IPU> MS ~diu UV adsorpt ion< 5% of tota1t'Olllponl.'nfs in ntra.:t at 210 nm); - = n.:ith.:rtl.:h:<.1.:d by IIPL.Ct;V nor b)' 
lii"LC-).IS. 

~ 
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Hypoxy1on p«rilllae, type 

Hypoxylon ccrcldlcolom, JF-01129 

Hypoxyfonticlncnse, JF-00 181 

Hypoxyton subticinense, JF-00135 

:. Hypoxyfon rutllum. JF-00291 

Fi~. 2. HPLC-UV chromtuograms (210 nm) of strom..1m l McOH cx rr:~ crs of some 1-lypo:ry/on spp. 
For chemical structures of (:Ompounds 1 - G and 9 SC¢ Fig. I and f« their HPLC charac~ristic s 

MUhlbauer el al. (2002) and Quang et al. (2004b). HRI = unidentified compound. 
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B. Morphology and Taxonomy 

Hypoxylon petrinia~ M. Studlcr & .J. Fournie r sp. nov. FIGURES Ja, 4-5,6a,7·8 

Stromain in ligno Frari ni vel (raro) PopuH dcconicato vel corticalO. irregularitl· r effusa 
vd elong:tt:t, :tpplanata, 6-60(-120) mm longa x 3-22(-25) mm lat:t x 0 .3-0.8 mm t.Tas..,.a, 
mnrgi su-omatibus nigri et recti. Exteme lilacea. rufobrunnea vel brunneo-vinacca. demum 
dcnigr:nn. supcrlicic lcvitcr mgosn. sine IUmulis pcrithccorium. sub sttpcrficic granulis lutco­
btunncis conss~rsa . gmnulis ren-ugineis vel aw·ant.iacis in KOH dissolutis; te:-;. tura imer 
pcrithccio. brunnc-a mcdullosa. tcxtura sub pcrithcc ii s tcnun. cxigutt. Pt'rithccill sphncrica vel 
nhovnitk.'l, 0.25-0.5 mm :1lta x 0.25-0.38 mm di:.mi!Lm. Os liu lu umhilic:ua. Asd ll .S- 145 
Jlm longitudinc lOla. 7- 10 Jim lati: partibus sporifcri s 65.85 Jtmlongi. stipitibus 37--64(.72) 
Jlnl longi. An nu lo npicali di sc-oidco . 0.8· 1 Jim alto x 2.7·3.4 pm Into. in liquor<! iodnto :\1ci7A'ri 
cyaucS~.:ente. t\scospora(' b!llnncolac:., unicdlu larcs, c llipsoideo--incquilatcralcs vel lcvitcr 
raktH:lC, :tpicibus anguSUlli S. 8.8-- 11.5(· 13) X 4.8.6 pm. rima gemlin.:u iva rtCI:t. longa in l:tterc 
cun vcxtl f>l~l ctli t :• e.l).! riSptlrium in KOU dch i S~.:cu s. lew. e pispo1ium ]eve. 

Elynrology: Kamctl ror the Swiss mycolog ist. Li liane E. Petrini. 

= llytmxylml cercidico!J.I (Bcrk. & M. A. Cunis ex l't.!t:k) Y.·M. Ju & J. D. Rogers sensu A. 
Granmo. Sommerrcltia 26. 1999. p. 26.28 and Figs. 3A..C. 12. 36): 11011 Y.·M. Ju & J. D. 
Rogers. A Revision of the Genus llypoxylon. p. 95. 1996. 

= Hwoxylon rubiginosum (Pers.: Fr.) Fr. ' 'ar. cercidicola (Bcrk. & M.A. Cul'tis ex Peck) L. E. 
Petrini (lpud L. E. Jlctrin i & E.. )11i.illcr. Mycol. llclv. 1: 533. 1986. p. 533·534 and Fig. 
14 ). 

Stromata (rig. 3a) on decorticated wood or bark of Fraxiuus (excelsior). or. rarely. 
Pop11bts. elongate to irregularly effused. pl:lne. with inconspicuous perithecinl mounds. 
usually finely wrinkled. 6·60 (-120) mm long x 3·22 (·25) mm bro<•d x 0.3-0.8 mm 
thick: margins black and linenr. surface lilac (54). vinnccous (57) to brown vinaccous 
(84): yellowish brown. orange (7) to rust (39) granules beneath surface and between 
perithcci<•. with KOH-cxtntctabll! pigments orange (7 ) or n1st (39); the Lissuc below the 
pcrilheciallayer inconspicuous. up to 0.4 mm lhick. dark brown to blackish. 

Perithecia spherical to obovoid. 250..380 pm diam x 250·500 pm high. Ostioles 
umbi licate. on mature stromata surrounded hy a ring of white material 50-70 It Ill dinm. 
Asci 115·145J'm total length x 7· 10 pm bro~Kl. the spore bcaring·parts 65·85 pm long. 
the stipcs 37.64(·72) pm long. with apical ring amyloid. discoid. 0.8· 1 pm high x 2.7-
3.4 J11ll broad. Ascospore." (Fig. 5) brown, ellipsoid· inequilateralto slightly falcate. 8.8· 
II.S(· L3) x 4.8·6Jim, M (n=300) = 10.7 x 5. 1 pm. with s tr.t ight genn slit spore- length 

on the more convex side of the spore: perispore dchiscent in 10% KOH. appearing 
smooth by L.M .. but showing collspicuous transverse striations by SEM (Fig. 6a). 

C ullurcs nnd muunoq)h (Figs. 7 ·8): Colonies on 2% Dif<:o Oatmeal agar :tt ca . :m 
°C and under 12h of fluorescent light reach ing lhc edge of a 9 em Petri dish in 9-11 
days. at first whitish. fclty. zonate. with diffuse margins. becoming grc)•ish brown when 
s1>amlating. reverse: brown. Occasionall y (sec Fig. 7) infertile stromata arc observed 
after 3-4 wk .• but no tclcomorph is produced. Sporulating regions appeari ng after 13· 15 
days of incubation. at firs t sparsely appearing on lhc margins of colony. later numerous 
and scatten..'<.l over entire surface of colony. greyish brown. Conidiogcnous structure 
Virgtlrie/la -l.ikc.conidiophores 80· 170 x 2.5·3 J1m . hyalim:, smooth to 11ucly roughcncc.l. 
containing one or two conidiogenous ceUs at each terminus. Conidia produced in 
basipetal sequence from sympodially prolife rating conidiogenous cells. which are 
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located exclusive ly at the apices of conidiophorcs. never intercalary. Conidiogcnous 
cells hyaline. smooth. 25-50 x 2.5-3 pm. Conidia hyaline. smoolh or finely roughened. 
e llipsoid . (6.5-)7-8 x 3-4 pm. 

Anumorph on stromutu at margins of young stromal:.l or on old stromata, pale 
yellow to ochraceous. velvety. Conidiogenous structu re V'if:gariel/a-like. mosll y 
d icho101nous\y branched. much like the anamorph in culnu'C. conidiophores slightly 
roughened. up to 95 mm long x 3 Jnn broad, yellowish to light brown. Conidiogcnous 
cells cy lindrical. variable in size. 10-30(-35) x 2-3 pm. Conid ia ellipsoid. (6-)7-8{-8.5) 
x 3-4 pm. hyaline or yellowish brown. 

TYI'US : FRANCE. A ri~<': RIMOl\'1', L'ls Muros. Fmximts ercelsior. 18.V.2001. J. 
Fourn ier. JF 01096 (~ . HOLOTYPUS). culture CBS 114746. 

PUifniER REPRE .. 'iGN' l'AfiVE SPI-:CIMENS EXAM I~EI) (ir not indicated Olherwisc, 
those were collected and identi fied by J. rournier): rR.fu"CE. Ariegc: RlMOYr. Las M uros. 
Frtuhws excelsior. nssocimcd with 11. r11biginosmn, 02.1X.2()(X). JF-00/ 80!\ . CULTURl!D.-

1.1lo. Fru.rilms excelsior. a.sS(x:iah.'tl wilh H. ntbigiltosum. 15. Vl.2003. JF O.JIOOA. cu:ruHJ;;]). 
- dto. Pop11/us trem11/a. nssociat.cd with 1/ypo:'(y/on perforawm. II. rubiginos11m and EftiJ'pa 
sporm, 16.VIII.2003. JF-031391\', C..1Jt:nJRiill, CRS 115 158. - c.lto .. OI.X.'2003. on ba.-k or 
Fra.imts ~:ccelsior. JF-03 187. CULTUReD. ellS 115272. - RlYIONT. ni.neuc. Fm-r:irws 
e.-r:ulsior. 26.1V.2000, JF.()()().I...J . - PRAT COM~'UNAL. Loumc1. dccot1icntcd wood of 
Fm-r:imu· e.mdsior. 22. Vll1.2003. JF-O.JI 51. Cut:ruKfD. - l~re: rugiun of L::tc de PALADR U. 
ca. 0.8 km SEof PALADRU. edge of Marai s de Ia VCronnie~. on decorticated falkn branch 
or Pmxim1s, 29.V II .2003, D. Triche! & G. Ramhold G.R.-9574 (M). a.-.:soci:ncd wi th 1-/. 
perforaiW/1 and 1/. mbigiiiOSII /1/, CIJl.:rw.eo. ens 11 5278. - dto .. ca. II km NW of VOIRO='. 
region of Lnc de PALADRU. Bil icu. en. I km S\V of the! church of Bilicu. rotLCn bmnth of tf. 
Fraximts. 26.VIU.2003. 1). Tricbel & G. Ra.mbold G.R.-9578 (.VI) . CULThltiiD. CBS 115279. 
- Mort>ihan : PLOI lARS. Pont du Douar. For~t de CamoCI. bark of Fraxinus, 26.X. 2002. P. 
Le roy • . W -0220.J. n n:nnmo. - VendCc: LA TRANCHE sur MER. I AI S:tvi niCrc, Fraxinus, 
02.V1.2003. JF 030078. cut:ruRED. - AVRILLE. Bois de Ia Garde. Fraxinus. 05.VJ.2003, JF-
03091. cut.TURI!D.- GER..VIA .. NY. Korth Rhine Westphalia : WUPPERTAL-APRATH . in mixed 
forest ncar hospit.a l MDiakonie Aprath'', cot1icatcd wood of Fraxmu~-. 28.1X.2003. STMt\ 
03073. - dto .. WUPPERTAL-L0i'."TEKBECK. cot1icnted wood of Fra.-r:inus. 29.XII .2003. 
S1i\-IA 0-1\¥02. c:m:nrRat>. - SWITZERLAND. '1\:ssin: Morbiu Sup~r iurc , VaJ ddla Crcdu. 
04.JV.t983. L & 0 . l,etrini. as I I . mbiginosmn var. cercidit ofa (ZI')- UI\n 'ED KINGDOM. 
Wales: RUTHIAJ'i. Llysfnir Memorial Wood. Fra:rinus. 07.11.198 J,A.J.S. Whalley 77 1. deL 
L. Petrin i as 1-/. rttbigmosum var. cercidicola (ZJ'). 

COI\'[1\-lENTS: This species agrees well with previous descriptions of H. rubiginosw11 
var. cercidicola O>et:rini & MUller 1986) and H. cercidicola (Granmo 1999). This was 
even conli m1cd by authentic ma lerials slmlicd by lhc fonner aulhors colil.>clcd from 
Switzerland and Wales. which were kindly provided by the curators ofZT. The ~munorph 
is also in agreement with prev ious descriptions by Ju & Rogers (1996) and Greenhalgh 
& Che.<; lers ( 1968) menl ioned in the introduction. Based on these rcsull s, we ngrec with 
Granmo ( 1999) tho1t this species is ccrtuinly no t n trc . It probably oc<.:urs lhroughout 
Europe in the distributional area of Frttxinus. and is most likely also present in America 
(cf. "Notes to H. rubiginosum'' in Ju & Rogers \996. for a Mexican Hypo;.y/on sp .. 
sharing these c.:h:u<lcteristic.:s). 

The secondary metabolites of H. rubiginosum and H. petriniae in culture were also 
stud ied for comparison. using the method described by Stadler el al. (200I a). While 
mellcin derivatives (Whalley & Edwards 1995) were prevailing in submerged YMG 
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cultures for both species and all culn1rcs examined in the current study. lhc ethyl acetate 
extract of a 5 weeks old Difco OA plate of /1. petrhziae Jf"-03091 contained DNT 
(S). which lacked in H. m biginosum and was so far not found in Xylariaceae cultures 
(S tadle r cl :1 !. 2001 :1). As H. rubigiuosum cult ures alw.-ys produced dense yellow 
pigments in agar culture. it should be worthwhi le to examine a larger number of taxa 
on secondary metabolites produced on Difco OA plates. The most stri king d ifferences 
bctwec u H. pe1r iniae ;u1d H . rubigino:,um arc compi led iJJ Table 2. 

Table 2. Main diagnostic characters discriminating Hypoxylon rubiginos11m from 
H. petn'niae 

Slronmlul t•ulour 
(Rayner l9i0) 

Margin 

Jlerith ecia l mounds 

Uusulli~ur 

Stromatal shap e 

P<>r ithecia 

Asl·nspnrc dimensions 

AJ' ical ring dimensions 

Ascul width 

Asc.al stipes 

Anumorph 

Conidiogenous cells 

Conidia 

Hosts 

Srconda ry metabolites 

H. petriniae 

l.i lac (54). vinaccous (57). 
brown vinaccous (84) 

llltt.ck.l ill¢:tr 

l n ,~onspicuou s 

Up tO OA mm thick 

Effused 

Up tO 500 I'm high 

M = 10.7 x5. 1 }lm 

0.8-1 X 2.7-3.4 Jl nl 

Virgariella- Jike branching 
paucrn• 

2 J'm broad 

5· 7.5 X 3.5-4 Jlnl 

mostly Fra:dnus (excelsior) 

JlJ\"T (tcu-ahydroxybinathth yl) 
present . mitonJhri n absen t 

•a~ denned 1n Ju & Rogers ( 1996) 

H. rubiginosllm 

RusL (39). bay (6). s ienna (S) 
dnrk brick (60) 

Yellow to orange. efT used 

More or less conspicuous. 213-
112 immersc::d to a l mo~ naked 

0.5- 1.5 mm thick 

Cffused-pulvin:uc to puh•inate 

l:p to 800 Jtm high 

M = 10. 1 x 4.4 Jlnl 

5.5-Spm 

60-<JS/tm lung 

Nodulisporium- likc. branching 
pattc:m• 

2.5-3 Jt m broad 

5-6 X 3-4 Jlnl 

no apparl!' nt host specificity 
' , ;,,., . 

B~'T absent. mitOJ\Ibri n 
prescnl 
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Fig. 3. Stmmata ur Nytm.tylun spp. Fig. 3a. N. fll:lrittimJ (I·IOI .OTYPE··M). Fig. 3h. N. 
suborbictiiart! {TYPI18YS). Fig. 3c .. //. cercidicolwn. Jf--01 129. showing a mature asdgc nou s 
struma (ld t) as well as immatur~ one (lladmtril'lwm an:tmorph, rigln). Seal ~! is indicated hy 
bars. 
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FiJ!. 4. 1-l. f~t!lrinicw. JHl3 187.Jl<'!riUJecia: Fig. 5: H. pelriniae. a:-.cuspures hy L.M. (HXJOx.). Fig. 6. 
SE:'IA of ascosporcs of 1/ypo.l)'lon spp. at IO.OOOx magnification Fig. 6a: //. petriniae (from type. 
M); fig. 6b: If. cercidiCI)/mn (H. srtborbiculare , from type. NYS). Scale is indicnccd by b.1I'S. 
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Figs. 7-8: Cultut\!and anannvh of H. fJetriniae. Fig. 7: Cu ltur~ (ex Jr-03()() I) on OA (d iam 9 em) 
aflcr 4 wk. F"rg:. 8. Conidiogc nous slructures of //. pelriniae (from cx-t)'J)C culture JJi Ol096) on 
OA :trter 3 wk. Sc.tle is indk;~led by t>.tr. 
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Characteristics of the type of H. suborbiculare 

One task of the current study was exclusion of lhe conspecificity of H. cercidicolum ss. 
Ju & Rogers ( 1996) with H. petri11iae. The name H. cercidico11m goes back to Diarrype 
cen:idicola Ucrk. & M. A. Curtis ex Peck. The etymology o[ tbis species is putzliug as 
it was never recorded from Cercis as would be iudicatcd by its name. but the original 
substrate was identified as Fraxinusnigra. an Ame rican species of Ash. In the pmtologue 
o f Lhis fungus. Pct.:k (1 873) described a pyrcnomycclc ··with plane black .\'tmmata. 3-4 
inches in diam. thin . sealed on rite inner bark. surrounded by the ruptured epidermis. 
doued by 1he minwe depres:-;ed or umbilicate at length perforate osriola. perirhecia 
crowded. elliptical or Ol'ale. spores uneqt~ally ovate. colored, 0.()04 incites long". Peck 
himself subsequent ly n~uncd this fungus H. suborbiculare Peck {Pcd 1879). creating 
a later synonym. Peck 's type materi al o f H. suborbiculare was kindly provided by 
NYS and studied concurrently. The stromata were much as described by Peck and onl y 
cxmnincd Sllpcrfit:ially to save the valuable material. As can be seen by comparison of 
Figs. 3a -c. their habit was somewhat d iffe rent from the typical crumpcn t fo rm of H. 
cercidicolum. which is usuall y encountered on Fraximts in Europe. Certa inly. they both 
d iffered from H. pelriuine. 

In one piece of wood of the NYS specimen. a sLroma whose morphologica l features 
and membolite profiles were remini scent o f H. rubiginosum was observed. Hence. we 
suspect that the specimen may constitute a mixed collection comprising two Hypo,\ylon 
spp. lu the renm in.ing parts of the Spl'Cimc n, a homogenous morpho logy was observed: 
All stromata were plane. effu sed bu t the stromata appeared higher than in H. petriniae. 
and they lacked the characteristic black margin of the new species. In attempts to 
observe ascal st.mctures, some water moun t!i were prepared. but no asc i. no apical ring , 
and only a few ascosporcs measuring 10- 11 x 4-5 Jtm were seen in the probes. Some of 
lhosc were prepared for SEM (Fig. 6b). 

The HPLC data of this m:1te rial were not quite conclusive as its extracts contained 
several peaks that were not observed in recently <:olle<.:ted Hypoxylon spp. and might 
therefore constitute artefacts. Only traces of orsellinic ac id (6) and mitombrin (1) but 
neither mbig inosin A (4) nor ONT (5) were detected in the small portion of the material 
that was cxtr~IC I !.!d for comparison . TI1e metaboli te profile differed fro1n those of both H . 
rubiginosum and H. petriniae and rather appeared more reminiscent of H. cercidicolum. 
A comparison of ascosporcs of H. petriniae and the type of N. sttborbiculare by SEM 
(Fig. 6) was made. Besides be ing larger in size, the spores of the new taxon also 
showed very <.:onspicuous tr<~n svcrsc stri~Hions ou their outermost l:1ycr. while those 
o f the type of H . suborbiculare appeared almost smooth when obscr\'ed at the same 
magnification. These results pointed aga inst the conspcc ificity between D. cercidicola 
~md Petrini 's interpretatio n o u H. rubiginosum var. c:erc.:idi<.:ola (i.e ., H. pelrinitte) as 
suggested by Granmo (1999). The correspondence o f H. cercidicoltmt with furthe r 
synonyms proposed by Ju & Rogers { 1996) . ho wever. remains lo be evaluated by such 
methodology. 

Notes on other Hypoxylon spp. 

The current study confinncd the results o f Ju & Rogers (1996). who found that H.loschii 
and U. perjororum arc d ifferent ta xa. Doth had been segregated from H. rubigiiiOSIIm 
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ss. MiJicr ( 1961 ) as H. rubiginosum var. perjorarwn by Petri ni & Mi.lllcr ( 19S6). Their 
materials came from various hosts. includin£; Populus. Fagus and Fmrimts. while 
H. /aschii shows apparent host specifi city 10 Populus. H. lase/i ii and H. perforawm 
ulso significunlly d iffer in their sccomlary metabolite profiles. in agreement with their 
characteristic stromala l pigments in KOH. 

While the morphology o f cultures obtained fro m H. perforamm was in full agreement 
with prev ious descriptions by Petrini & Miillc r ( 1986) ;md Ju & Rogers (1996). our 
materia l of H. laschii unfortunately did not yield viable cultures. and studies on the 
anamorph of this species must therefore await collections of fresh spec imens. !-/. 
inlermedium [syn. H. arg illaf'eum (Pers.) Nitsch ke ::tnd H. Jraxinophilwn Pouz. fide 
J u & Rogers 1996J <.~onluincd orscllini<.: ac id and the uovcl :.azaphi lonc. hypomiilin. 
This species thus appears unrelated to the fa nner taxa and further species of the ·'H. 
m biginosum complex" as inferred from chemotaxonomic data. In contrast to Ju & 
Rogers {1996). who had not observed an mtamorph in lhcir cultures of H. inrermediwn . 
the culture of Jf.-03128 occasionally produced a Spormhrix-likc anamorph when 
propagated on YMG agar. but not on OA. 

The anamo rphic slntcture.'i wert! in agreement wi th those reported by Grl!cnhalgh & 
Chcstcrs (1968) for this species (as H . argillaceum). On OA. the morpho logy of this 
culture agreed with that reponed fo r this species by Ju & Rogers (1996). The anamorph 
o f H. n11ilum was also found in agreement with the descript ion in Ju & Rogers ( 1996) 
o f a culture made from material ofTuiwancsc origin . further confinning Umtth is spec ies 
is present in Europe as well as in As ia. 

An updated key to European species of Hypoxylon 
We found it practical to provide a key to the species of lf.lpoxylon thal have so far been encountered 
in Eurupe. lffnu m.J apprnpri:ttc, p:uticu lar husb. hahitats anU cuuntrics of origin will :tlsn be ko.=ycc.J 
out. If 110t ind ic:th!d Olhcr.visc. :tscosporo.= sizo.=s wcr<! givcn accortli ng to Ju & Rogcrs ( 1996). :md 
detailed dcS('riptions of !he status of these taxa can also be found in the Iauer monogrnph. Other.\'isc . 
(e.g .. if the species were described a ncr 1996) the appropriate reference is cited. We also rder tO :t 
conl:un·en t utxl:tlt! IJf tht! monograph by Ju ..:t al. (21Xl4). n:mt :~i ni ng addititma l in fo rmat inn on Lito.= 
genus but n01 including :tn)' funhcr descriptions of F.t.ti'OIX':tn li)'JNJX)'Ion species. 

Un)jkc those in Ju & Rogers ( 1996) and Ju et nl. (2004). our key is not strictly divided into sect. 
Ammlafll and 1/ypoxylon. but all members of sect. t\mmlttU! are to~ fomld in Part A and (An.) 
h;tl> been ;u.h.l..:d afte•· tlwir l~tlin n:m~es. All taxa keyed nut in pall B. ;tS well :ts tl tc n: maining 
species listcd in Pan A, how~vcr. bt:long to seCl. ti)'JHJ.\)'Itm. Colours of strom:n:il 11igment s arc 
occasionally de-viating from the data give n by Ju & Rogers ( 1996). presumably because more 
fresh specimens were included here. which Lend to yie ld pigments that may be abse nt or slightly 
tl iffcreul in 0\'~rm:tturl! and aged he rbarium SJX."Cimen ~. Sum~ imputtant par:tmeLcrs uf tl 1~ key 
are also ll:t~d on d~ rc~ui L<: of previous trc:tt m.:nts of fi)1JO:rylon hy Petrini & MUIIcr ( I9R6) :md 
G rann10 ( 1999. 2001). 

We hope thal this key will contribute to an increase in our knowkdgc about the distribution of 
p1~sumably I~U'e taxa. l·knl:e, SJXC ialemphasis is givl!n to dJa..racLcrs tlml l::tn b:; observed ~ itl1cr in 
the fi cld or upon l!xaminatiun of freshly cullecll!d specimcns. 

Ostiolt'S l lll l)i lluh~. opening higher than the s1romat:tl surf: tce Key A 
Ostiolcs umbilicate or obsolete, ope ning lower than or at the same level as the stromatal surface 

Key B 
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Key A. Ostioles papillate 

A- O:.tiolc~ cncirclcc.l by a ctmspicuous tbtt;:ncd lO sligh Liy ~;onl.'~l \'1;:-tl i sc 

A- Ostioks not encircled by a disc 
AI 
i\2 

Al(A} Pcrit.hccial mounds inconspicuous: ascospores 6-8 x 3-3.5 Jlffi. recorded from Acer. 
Cmucmea. Cmpimll' and Quert;11s. in r'r.uu.:e and Kus~ia 

II. stygiwn (Uv.) Sacc. var. llntmlat llm (Rehm) Y.-M. Ju & J. D. Rogers (An.) 
AI - Pcrithi!cial mounds conspkuous: ascospon:s 11-15 x 4.5-5.5 Jim, :1sM>ei:. ted in Southcm 
Europe (luly. Ponug:tl. Spai n) with Lnurus 11. miclteliamull Ces. & De NoL (An .) 

A2(A l)- l)erithecia small. 0 .2.().3(-0.4) mm diam. the tissue below the tx't'ithoc.iaJ layer wc~ly 
developed. <0.3 mm lhick: stromata effused lO pulvin:uc A3 
A2- Perithc:cia larger. 0.4-tl.6 mm diam. Lhc tissue hdnw t.he pc:ri t.heci:tl layer 0.5-3.5 mm thick: 
stromala pu lvinate to pchatc. often constricted at base. often coalesce nt A 7 

A3{A2)- Mawre stromal.a waxy. with KO I-1-extractable pigments A4 
A3- Mnwrc stromata carbonaceous. black. without KOH~xtractabl.; pigmcms lbut 
inunatw~ stromala tll'aug~. wiLh tl:trk li\•itl (80) tu c..l:uii: vin:t<."t.'OUS (82) pigmcnb J. 
Ascospores 9.5· 11 .5 x 4.5.5 Ji m. USA. recently fi rst recorded from Prance (cum:: nt study). 

fl . . mhmtmliculo.mm y_.,\>1 . Ju & J. ).}. Rog<!rS 

A4(J\3)- Stromala uml>et' (9). rust (39) ul' St:pia (63). willt KOH-cxtract:lhlc pigmcnL'l orange (7): 
ascosporcs a\'eraging less than 20 11m long AS 
r\4- Stromrua l surface with vinaccou s (57) or pUJlllc (35) shacks. with KOH-cxtrnctablc pigmcnL-. 
olivaceous (48). greeni sh olivac:eous (90). vinac:eous srey ( 116) or absent : ascosporcs a\'craging 
more than 20 Jim long A6 

AS(J\4)- J\scosporus a \'uaging mor~ than 15 Jlffl long; 15- 18 x 6-7.5 11m. wi thout apparent host 
spcciftcity 1/.ju/ianii L. E. Pcu·ini 
r\ 5- Ascospores averaging less than II Jlnl long: 7.5-10 x 4-4.8 Jlnl: distribution appan:ntly world­
wide. withnut appar.:nL host spccifidty II. r111ilum '1\.11. & C. Tu L 

A6(.A4)- KOH·CXlJ'3.ctable pigments greenish olivaceous (90) I'll' with brown tones. a~~ospores 

22-3 1 x 8.5- 11 JI Ol with fa int germ slit less Lhan spore-length: distribution boreal (Europe. ~orth 
AITICril.':t). pref..:rably in gladatetl :ll'ea .. -., mostly un Sali:r. 1/. macro.'ifUmlm P. KarsL 
A6- KOH-extract..1blc pigments pale \' in;~.ccous grey ( I 15) to vinaccous grey ( 11 6) in fresh 
specimens or absent in aged specimens. ascosporcs 18.5-23 x 8- 10 11m with conspic.uous gcm1 slit 
spore. lengUl. Frequently on Ulmus {Ft'3.nce) but also on mhcr hosts Jl. I'Ogesiacum (Pcrs.) Sacc. 

A7(A2)· KOII·cxr.rac.t..'lble pigments orange (7) to rust (39): stromata pu lvinate. crumpenL 
app .. 'l r.:!ndy restricted tO Pnpulu.f, nscospores 8- 10 x 3.5-4.5 11m. Recorded from Gem1any {type 
loc.a lity), Finland. France and USA (Ju & Rogers 1996) 11. lasc:ltii Nitschke 
A7- KOII-cxtractablc pigments different AS 

A8 (A 7)- Ascosporc.s 6.5-8.5 x 3-4 Jim: on Quercus. Castani!a, and Erica arborea in western 
Europe 11. cohacrcms (l'ers. :Fr.) Fr. var. microsporum J. D. Rogers & Cand. (An.) 
AS- Ascospon:s larger: on different hosts A9 

r\ 9(A8)- Apparently rcSiri ctcd to Fagus, widespread: nscosporcs 9- 11 x 4-5 JlnlWith gcnn slit 
spore· length //. coltaert.ms (Pers. : Fr.) Fr. (An.) 
A9- ~ainly associated with Alnus, Bewia and Coryius. widcspr.:ttd: ascosporcs 8.5-12 x 3.5-5 Jlnl 
with gt!rrn sli t ii.!SS than spor<!-l..:ngLh H. mlllliformc (Fr. : rr.) Fr. (A n.) 



Key B: Ostioles not papillate 

B- Stromata hemispherical tO almOSL spherical 
B- Strommn cffus;..•d to pu lvinntc 
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Dl 
84 

BI(R}-Strommn l surface vi naccou~ grey ( 11 6), sepia (63) or grayish scpin ( 106), KOH-cxtrnctabl c 
pisments pw-e ye!I()W (14). greenish ydlow (16} or citrine (13). ascospores 17-22 x 9- 11 Jtm: 
n:stricted lO Fraximts II. inlermedium (Schwcin.: Fr.) Y.-).1. Ju & J.D. Rogers 

Bl - Stromata l surrace rust (39), h<•y (6), orthlrk brick (60). KOH...:xtr:u:wblo:! pigmcnL"> or.mgl:! (7). 
ascospores awrag ing less Uwn 15 I'm long U2 

D2(n I}- Ascal apical ring present. amyloid U3 
B2- Ascal apical ring nbscnt. monotypic. n()I.IX'cordcd since 1867. ascospon!S9-II x 4.5-5.5 /tm 

H. comnmlatum Nitschke 

03(D2)- Widespread. mainly on Fagus: ascospores 11-13.5 x 5-6.5 Jtm 
/J. frogiforme(Pers.: Fr.) J. Kkkx fi l. 

Bl- Widespread. on o ther hosts. rarely on Fagus: ascospores 7-9 x 3.5-5 1•m 
11. ltoweiwwm Peck 

84(8)- Stromruat surfac" with purple (35) or vi nac"ous (57) colours 
84- Stromatal swface with orang..: {7). 1\!Sl {39). brit:k {00). or brown colours 

BS 
8 12 

DS(D4)- Ascospores averaging more than 20 Jml lOng 
115- Ascospor<!S nvcrnging less lhnn 15 Jim long 

86 
H7 

Rti(RS)- KOH-cx tractahlc pigments p..1.le vi naceous grey (115) to vi naccous grey ( 116) in fresh 
spec-imens or absent in aged specimens: ascospores 18.5-23 ;-; 8- 10 Jlnl wiLh germ sli t spore-lenglh 
(sec s lso A6) //. •·ogesiucum (llcrs.)Sncc. 
R6- Bol\:.:tl d istribution. fn.!lJUcnlly on Salix. KOH-exlr.tct>~hlcpigmentstkn~e.grel!nish uli vaceous 
(90): ascospores 22-3 1 » 8.5-IIJim with faint gcm1 sl it less than spore-length (see also A6) 

II. mm:rosrmrum P. Karst. 

8 7(8 5)- KOU -cxtr;~etabk pigments dilute. livid purple (8 1) ur a l.Jscnt in <~gcd specimens: 
ascospores 8- 11.5 x 4.5-5 Jim. Disuibution world-wide . recently first recorded from Europe 
(France. current Slmly) U. curm:um PeLl:h 
ll7- KOII-extractable pigments orange (7): a.scosporcs 9-13 :< 4-5.5 Jt m, newly erected herein 

11. pelri , iae M. Stadler &J. Foumicr 
87- KOH-cxtr>tetabk pignll'llts am~r (47). isatx-lline (65). oli\'ac'-'uus (48). gray oliv:twous 
( 107). greenish o li vaccous (90). ciuinc ( 13) or otherwise with yellow. gret: n or brown tOJtt:S 88 

D8(D7} Pcrithccia obovoid to rrequently tubular. up to I mm high: stromata l surface with a. 
met01 llic shine when mature. Recorded from Centml and Wesrem Europe 01 nd North America 
( \'arious hosts). Ascospores 9.5-1 1.5 x 4-4.8Jtm II. macrQCurpttm Pouz.. 
88- Pcri lhcc ia spherical tO obovoid. not tubu lar: stromata l surface lacking a metallic shine when 

~= w 
89(88} Ascospores with su-aight germ slit : a51.:al stipes shmtcr than the spore-bearing parts 810 
89- Ascosporcs with slightly sigmoid germ slit: ascal stipc s as long as or longer lhnn the spore­
hearing pa rts IU I 
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KIU(B9)· Ascospor..:s ..:Jiipsoid-ine' luihl tt!ml in l ~teru l view, 9-12 x 4-hJim, ~rispor..: de hisc<!nt in 
10% KOII. KOII-extraclablc piJ: mcnlS amber (47). g reenish yellow ( 16) orcitrinc ( 13) 

U. perforolum (8<-hwcin. : Fr.) Fr. 
810- Ascosporcs ellipsoid . nearly equil:tter:t..l in lateral view, oflen pyriform. 12-15 x 5.5-7 
Jf nl. peris~·- indchisccnt in 10% KOH . KOH-<:Xlnl<"tablc pigmcnlS olivaccous (-l8). greenish 
nli vm.:..:nus (90). gmy o livaci:.•ous ( 127 ). or oliva~.:CI)US gr.ay (12 1) . A ppar..:ntl y mrc. so f:•r known 
From USA. Gcmmny and Auslria (MUhlb.1ucr cl al. 2002). 

/J.fiiSCOfJIIrpureum (Schwcin .: Fr.) M. A. Cunis 

BII (R9)- SLromat.a with pur..: yt!l low ( 14) LO luteous ( 12) granules and grt!cnish o livac..:ous (90) 
KOH-extractable pigments: apparently restricted to Q11erCIIS, with a borcaJ distribution:ascosporcs 
10· 13.5 x 4-5 Jim. So far known from France (current study} and Scandinavia (Gra. nmo 1999) 

II. JUirphyreum (iranmo 
B U - Stromata with sienna (8) or otherwise orange brown granuks and KOII-extractablc pigments 
amber (47) . isa hdlint! (65). o liv:tCI!OU S (4ft). gruy ol ivaccou~ (lll7). or grucnish ol iv:•ceous (90): 
widcspRad. on IJetulaceac and other hosts. but nOl yet sa fe ly recorded from Quercus: ascospores 
11- 16 x 5-8 pm /J.ftt.SCttm (P.:rs.: Fr.) Fr. 

IU2(B4)- Young strom;nn with a bright yd low to orange fimbriate margin ; pe rithccia small. 0. 1-
0.3 mm diarn. seat.:d on a we ll develop~o.>d black basal t..i ssue IU3 
U12- Young stromat.'l lacking a bright ydlow lO orange fin1bri :nc margin Ul4 

UI 3{B I2)- Ascosporc.s 5-7 x 2.5-3.5 11m. cll ipsoid-incqui l:ucral in latera l view. So far recorded 
from Austria. Cro.'ltia. France. haly. Slovakia and Swit7..e.rland (Ripkovi & Hasara 2003) 

II. licimmse L. E. Petrini 
813- /l.scospurcs 8- 11 x. 4-5Jt m. d lipsoid-equil;•ter.tl in Jatcr,tl view. Sn f;tr re~.:on.led frum Fr,mce 
and USA II. sublicinensc Y .• ~. Ju & J.D. Rogers 

814(8 12}- KOH-ex.trnctable pigments orange (7) 
814- KOH -\!;'IIll'actabl~ pigments with shades of otivaccou:. brown 

815(8 14)- A seal apical ring hishly r.::duced or lacking. inamyloid 
815- Ascal apical ring pn:scm. amyloid 

815 
822 

816 
817 

RM(R \5}- Srromat.'l appla nm c. discoid, cncirclccl wirh a swollen ~td l ntc margi n, on hark of 
Fmwms: ascospores 9.5- 12 x 5-6 Jim. Central and Sou thern Europe (l>ou7.ar 1972. Petrini & 
Mil ller 1986. as H. morlll'icmn Pouz.) and Nonh Amcric:~ (Canada. USA) fid(.• Ju & Rogers 
( 1996). II. ccrcidicoltlm (lkrk. & M.A. CU11is e;'ll Peck) Y.-Yl. Ju &J. 1>. Rogers 
ll16- Stromat.a pulvinate to hemispherical . ascospores 9-11 x 4.5-5.5Jtm (rare. see also 82) 

B17(R t 6)- /\stospo~s av.::r..gi ng more 1han 14Jim long 
IH7- Ascospores averagi ng less than 12 pm Ions 

II. cnmmttlltlum Ni1schkc 

RIK 
819 

8 18(8 17)- Stromat.a pulvinate restricted at base. with rust brown to ochraccous brown granules 
beneath surface: appare ntly rare. knnwn only from '11/ia and Sorlms: a sCOSilCXCS 111- 17 x 6.5-8 
Jlnl. Recorded from Europe in Switzerland (Petrini & ~Wier 1986) and Slovaki3 (Z. Pouzar. 
unpublished) ll.femtgineum Otth 
818- Stromat.a e ffused to pulvinate. with red granules beneath surface. recorded from various 
hosts: ascospor.:s 15-18 x 6-7.5 Jim (scc al so AS) /J. julianii L. E. Petrin i 
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KICJ(B 17)- l'cri lh!!ekl 0. 1-0.35 mm di:1m: r~ord<!d rrom Snlit in Nonhem ~ .. ur()jle (tim nmo 1999). 
and USA (Ju & Rogers. 1996): ascospores 7-10 x 3-4.5 I'm l/ .. w licicola Granmo 
lH!J- Pcrithc<"itl avcrnging morc lh:1n 0.4 mm dinm 820 

B20(B 19)- S1rom:u:. erumpent, pu lvin:tti:! , sma ll, up 10 6 mm d i:~m; o n Pnpulus: ascospores S-10 x 
3.5-4.5 I'm (sec also A 7) JJ, lllscllii Nitschke 
820- Slromata non-crumpcnt. effused lo pu lvinate. larger 821 

U21 (1320)- S tromata l surfacl! rust (39) w brick (60). with dull or.:mge grJ nul..:s !~neath surf<tce and 
between peri thccia: KOII-cxt.rawtble pigmenlS orange (7}. Widespread. without apparent host­
specifi city: ascosporc-s brown. 9- 13 x 4-5.5 Jim 11. n~bigitJOSIJnl (Pcrs. : Fr.) Fr. 
821- Slrmnat;tl surf;11.:<..~ \' in:t.:eous buff (86). greyish sepia (106) tn brown \'inae<ou~ (84)with 
bright ye llow granules beneath surface and between perithecia: KOI I-extractable pisments haze l 
(88), s i enna (~ ) to umhcr (9). t\ pp.1r~n t ly restrict~d toSorhw;, with n borc:1l distrihutio n; ascospores 
dark brown. 9.5- 12.5 x 4.8-6 Jtnl (Granmo 2001) II. lil'iac Granmo 

022 (20}- Ascospores dark brown. ellipsoid nearly equilatera l. Appan: ntly restricted to Sorb11s: 
ascosporcs9.5-1 2.5 x 4. 8-6 Jl nl (Gra nmo 200 1. 5\.--c also B2 1) /J. li•·iac Gra nmo 
822- Ascospores medium bmwn. ell ipsoid-in.::quilatcral; without appar.::m host-SJX"Cilicity 823 

D23(D22)- KO II-extro.c table pigme nts amber (47). greenish yellow (16) or c itrine (13): ostiok s 
surrounded b)' a conspicuous white m.11erial on m:nure strom:u:t: pcri thccia spheric:\lto ohovoid, 
up to 0.4 mm hish (see also 810) /J. perforallutJ (Schwein. :Fr.) Fr. 
823- KOH-e.xt.rnctabk pigmcms isabclline (65). umb.:r{9). or grayish so:pia (106); ostioks lacking 
white m:~ t~ria l : 1>1: rithccia frc ... "qucnt ly tubu l:1 r. up t.u I mm high (see also U8) 

U. macroc(lrpum Pou7_ 
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Tuber zhongdianense sp. nov. from China 
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Jnsritwe of Applied Ecology. Academia Sinica. 72 \Hmlt•w Road. 

Shenylmg /10015. Liaoui11g, China 

Abs tra ct - A new trullle species is dcscrib..·d :md illu suatcd from 7.1tongdinn 
(Shangri-La). Yunnan provi nce in SW 01ina. This new species is apparently 
mycorrhizal with Querc11s f.Xmnosa. The relationship of the ne-w spec ies to other 
dn~ly rd:ttc::tJ ~l>c!ci o..-s is t.liscus.."Cd. 

Key words - Ascom)'Cotn. l'ez.i<:.ales. t.nxonomy 

ln October. 2002. Lhc authors visi ted Zhongdian County. Diqing Tibctnn 

Autonomous Prefecture. Yun nan province. SV\1 China. where three large ri vers 

that run parallel from north to south cut through the southeast rim of the Tiber 
plateau. Very deep. narrow valleys a11d magni ficent snowy mounta ins create 

distinc tive vertical c\ imme and vegetation pauem s from the rropica\ valley 

Jloors to the glacial mountain tops. Uni4uc plants and wildlife. such as Lhc 
endemic Yunnan snub-nosed monkey. have heen found there. Although T. 
indicwn Cooke & Masscc, '/: himalt1yense B.C. Zhang & Minter, '/ : sinense K. 
Tao & Liu. T. gigantospomm Wang & Z.P Li. 7: pseudot·xcm·aflmr Y. Wang. 

G. Moreno, Riousset. Manj6n & G. Riosset. T. lwido1lgense Y. Wang, 7: liui 

A.S. Xu. and T. xiztmgense A.S. Xu have bc!en recorded from ne ighboring 
areas (Wang & Li 199 1: Wang et al. 1998: Wang & Hall 1999: Wang & He 
2002: Xu 1999), no Tuber species have previously been reported from the 
Zhongdian region. \Ve describe here both a new species and the first 1itber 

from lhe region. 

1\Jber zhongdianense sp. nov. FIGURES 1·6 

Ascocarpa irregularis. usque ad 15 mm in diam. pa/Jide brwmea. pubemla. 
Peridimn bisrmrmn 220 11m t•ms.\mn .. wmits doubm;; epirwis 60-70 Ji m r·msstun, 
pseudoparencl1ymatis, sulxt1lis 150·160 11111 cmssw11 , prosenchymalis. Pili densi, 

"Corresponding author 
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u.~que ad 95 Jim longtll!, .J-5 11m f'rtJS.'illf!, unirellulamf' w~l multit:e/Julame. Gfeh(l 
sol ida. bnumea. l'enis albis. Asci spcris 1-2. st,bglobosae l'el irngularae. usqt1e ctd 
/09.r 73 Jim. Ascospome larl' elfipsoideae, 50-63 .t 38-14 Jim (rtbi I spora in QllliQIIt! 

ttsco) . JJ --1-1 .r 29-J8 11 111 (2-sporae) , retic11fatae. /Jabital in ad terram :!iflb Quercus 
pannosa. a/1. J()()()m. Ylumtm: Zhongdian. 

Htymology: 71Jougdiancnse d~rives from :!hongdian. type locality for the fungus 
spedcs. 

Ascomata irregular and .s li ghtly lobed. pale hrown, up 10 15 mm in diam, 

pubcnolcnr. solid. Odour s light. l'eridium 220 !-'Ill thick, composed of two 

layers: the ouler layer complex . 00-70 ~un thick. pseudoparenchymatous. 
composed of vertically arranged globose to rectangular cel ls, 19-32 x 13-1 5 
!J.Ill anti thin-walled; sc.aucrcd large inflated hyotlinc cells. reaching 50 x 34 

f.-1111: the 2-!.lm thick walls giving ri se at the surface to hairs in two layers: one 

type L<11l, utpcred. reaching 95 x 4-5 !lm. 2-3 scptme and sometimes with a 

small teat on the wall. hynline or yellowish. slightly thick-wnlled: other hairs 

short. obtuse. 0- 1-2 septate. cyl indrical (52 x 4 1-1 111), flask-shaped ( 10 x 6!-lm). 

obpyriform ( 19 x 8 !-'111) or spathulate ( I 6 x 5 fUn): the inner layer I 50- 160 fllll 
th ick, composed or2-4 !J.Ol diam . interwoven. colourless hyphae that gradually 

merge in to the glcba tissue. G leba in itially whitish, maturing to brown: veins 

distinc t. white, branchi11g and derived from many points on the periphery. some 

not entirely closed: inter-ascal hyphae colourless, interwoven. thin-walled. 
someti mes with thin-walled inHmed cells. 18 x l2 ~lm. Asci 1-2- (mrely 3-4-) 

spored. reaching 109 x 73 f.-IJTI overall, walls 2-3 ~m thick, colourless. broad ly 
ellipsoid or obovoid (immature asci). oval to oblong (2-spored). pyrifonn (3-

spored). or irregular (4-spored). Ascospor"'' broadly ell ipsoid. sizes excl uding 

onuuncntation50-63 x 38-44 fUll (!-spored asc i). 33-44 x 29·38 fUll (2-spored 

asci). o r 27-37 x 23-33 1-'"' (3-4-spored asci): walls 2-4 f1111 thick. brown 

(brownish yellow when young): reticulate wi th regular mesh. normally 7-11 

meshes long. 6-9 meshes wide [from 5-6 meshes long and 6-7 meshes wide 

on sma11er to 15-16 mi!shes long and 11- 12 meshes long on larger spores]. 

average omamcntaLion 2 ~un high. occasionally to 6-7 ~un tall. 

l-lolotypc hen- drsignat('d : Zhongdian Counly (Shangri-L"l). Diqing Tibetan 
Autonomous Pr.:r.:cLUr.:. Yun nan province. SW Chin:1. all. 3000 m. und.:r Querr11s 
JXumosa J·land-Y1az7~ . t5 OclObcr 2002. Y. Wang 0299 (IFS). 

This species is closely related to other European white truffle species with 
pseudoparenchymatous pcridia with abunda nt surface hairs, such as T. borchii 

Villad. 1: rnpaeodorum 1\1!. and '/: puberulum Bcrk. & Broome (Mello ct al. 

2000: Tmppe & Cazares 2000: Asrier 1998: Pegler eta!. 1993). 
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Figs. 1-6. Fig. I. Tt1ber zl1ongdiammse (Wang 0299): Section of JX-ridium showin,s 
lhc two layers nnd big inflated cells (bar = 20 Jim). l<ig. 2. 1i1bn zhongditmense 

(Wang 0299): Surface hairs showing the two kinds of hairs (bar = 15 Jim). Fig. 3. 
1i1ber zjumgdiummse {Wang 0299): l .ung l:l jlercd surf:~c<! h:~ i rs (har = 10 11m). Fi~. 

4. TubN zltOngdilmense (\Vnng 0299): Shon obtuse surface h..'\irs (bnr = 13 ]tm). 

Fig. 5. 1itber zhongdianeuse (Wang 0299): Ascospores {bat= 20 Jllll). Fig. 6. T11ber 

z}longdkmense (Wang 0299): Ascus and ascospor.:s (bar= 10 pm). 

T. z/wngdianense c.liJfcrs in having two kinds of hairs - tapered ami obtuse 
(Figs. 2. 3. 4) - and larger ascospores (Figs. 5. 6). This species differs from 
the similar '/ : liui from Tibet (Xu 1999) in its smaller ascosporcs with lower 
omament<Hions (Figs. 5. 6). T. d10ngdianense is also notable for having a 
pseudoparenchymatous epicutis composed of vertically arranged globose to 
rectangular cells (Fig. I). The fact that the ascospores closely resemble those of 



216 

't: gig(mfosporwn from lhe neighboring Sichuan province. also characlerized 
by having very low (2-4 !-'Ill tall) omamcnUilion (Wm1g & Li 199 1). suggests 
that they may be closely related phylogenetical ly. 
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Compiled hy 

D AVID L. H AWKSWORTH 1 

Tile Yellow House, Calle Aguif<t 12. Colonia /..a M<tl;ciosa. Mawelpino. 
F:S-28492 /1'/adritl, Sptt in. 

General 

Biodiversity of ~·unh~ : Inventory and monitorin~ methods. Edited by 
Gregory M. Mueller, Gerald F. Bills & Mercedes S. Foster. June 2004. Elsevier 
Academic Press. 200 Wheeler Road. Burlington . MA 0 1893. USA. Pp. xviii + 
777. ISBN 0 12 50955 1 I. Price US$ 95. 

Biodil·ersityofFungi is an invaluable book for mycologists that arc interested in ecology. 
taxonomy and conservation. The editors have brought together a serie s of chapters that 
describe sampling strateg ies: and er..."' iogical princi ples basl!d on phytosuciological and 
survey practices that arc more commonplace in ecology than the)• arc in mycology. 
These organized and statistically robusl survey method$ are csscnl ia l fo r myco logisls 
to generate high quality quanlitativc and qualitative data on which 10 adequately assess 
the biodiversily and geographic distribulion of fungi. Plant and animal ecologists have 
been doi ng Lhis type of su rvey work for years. but mycologica l foray records have 
rarely had consislcnt methodologies. This book is suggcsling the way forward and it is 
Ill)' hope that mycologists acccpl the princ iples o r d iscipl ined foray design stralcg ies, 
rigorotlS database construction. and lhe maintenance of adequate herbarium collections. 
These thoughts arc expanded u1xm in the introduction by the ed itors. wh ich set" the 
scene for the fo llowing chapters. 

The res! of !he book is di vided into three parts. Part I consists of six chapters 
that provide an overview of the methcxlolog ies r.:.'qu ired to adequately evalua te fungal 
d iversity and maintain databases and he rbaria. These chapters provide an overview 
of !he fungal k ingdom, showing how molecular tools have recently allowed us 10 
reevaluate funga1 taxonomy and evolut ionary li nkages between the 'crown fungi·. We 
are told thai herbari a have been around fo r over 200 years . but the key clements to 
compiling. maintaining anti dissemina ting infonnalion from ;, good fungal herbarium is 
presented to us in detail to remind us of what we should be doing . This advice includes 

1 Dooks for consideration for coverage in this column should be mailed to the Dook Review f:dito: (addms 
above) in the. lint instanc~. Fax (+34)91 857 3640: e-mail: m)'conova@tcrra.c.s. 
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methods of isolation. culture. storage. database development (including examples of 
record sheet templates). the shipment of f1mgi around the world (based primarily on 
USDA APHIS rcgulutions) with a nc<tr ·cook book ' upproa<:h. which reinforces Lhc 
idea Lhat quality control should be strictly maintained between and within co llectiou 
for.tys. John C. Z.tk :md Mich:1el R. Wil lig's chupter on biodiversity pallcms reinforces 
the statiSlical issues in any ecological survey work. This chapter docs an exce llent job 
of introducing collecting cfl'ort functions. explaining richness and diversi ty measures 
und i n trodul~cs the rcudcr to mul tivariutc suuisticod mclhods lhut not on ly uUow us to 
obtain a good picture of how to idcutify changes in f1mgal community stn1cturc. but 
also allows us to rch1tc these changes to cuvirunmeutal variables in a rigorous st<.llistical 
way. T his part of the book concludes with a chapter on molecular methods that assist 
in verifyi ng morphological identifications of fungi. g iving step-by-step procedures of 
PCR methods aud their derivatives. 

Part II A of the book consists of four chapters that detai l prOLocols that could 
or should be adoph .. 'tl to co llect, isol;•te and study fungi from Jjviug plants. org;mic 
components of soil and wood. those that fonn lichens.and sequestrate f1mgi. Each chapter 
is a min i-treatise discus.-.ing some of the hio logy of Lhe fungal groups that are found 
associated wi th these substmtum types. foUowcd by methods used to obtain samples 
and then how to culture the fungal species supported by the substrates. Each of these 
chapters is wcll- illustr.lled with line drawings . monochrome. and colour illustr:.•tions. 
that add value to the tex t and are just a pleasure to look at. The detail in each chapter 
vari es. partl y l'l!nccting the extent of knowledgt.! of e;1ch group of fungi or the ecology of 
that particul ar substrate . Most chapters discuss basic statistical problems of determining 
species-effort relationsh ips and design of sampl ing strategies. An excellent example of 
this is u series of figm'Cs in Chapter 8 showing how di fferent S tf't~ tcgies for sampling 
macrofungi could be dctenn ined from preliminary surveys using adapti ve cluste r 
s;unpliug. Although mcutioucd in some ch;.1ptcrs, the problem of scaliug is given li tt le 
discussion. If we are to attempt to eva luate the global diversity of flmgi we need to be 
able 10 make some attempt to swtisticall y address our scaling of discovered diversity at 
the micro-. lo(·ai. or landscape level to the regional and global level. ll1is is not a trivial 
task and some pointers. as in the chapter on lichcu-fonning fungi. or opeu admissions 
of not knowing how to proc.:ccd would lwvc bl.'CU welcomed in the discussions iu these 
chapters. especially as we learn tha t a 100 000 ha plot of tropical Costa Rican fores t 
vegetation can yield Rl 500 plant pa thogenic fungi alone. 

Part U 13 consists or seven chapters on the protocols fo r isolating particular 
functional groups of microfuugi. These include microfungi of wood and plant debris. 
cndophyte:s, saprotrophic soil fungi. fungi from stJ·cssful cnviromnc nts. arbuscu lar 
mycorrhizal fungi. yeasts. and fungicolous fungi. Each chapter follows the established 
fom1;ll of a discussion of the biology of the fungi. a survey of the funga l species known 
to be assoc iated with the substrate or environmental condition. and a discussion of 
the methods adopted to enumerate, identif)'. culture and store samples of each fu ngal 
group. Ag>lin . the chapters are richly iUustr:ued wi th IJow diagr:uns of procedu res and 
photographs of apparatus or specimens. 

Part ll C d iscusses the associa tions of fungi wit h <lll imals wi th five chapters 
looking at the diversity of fungi on insects and othe r arthropods. nematodes and rotifers. 
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ve rtebrates. rmimal faeces. and a surprising chapter o n the fungi involved w ith vertebrate 
guts and fib re degradation in anaerob ic ecosystems. The discussion of an hm pod fungal 
.-ssociatcs goes beyond the ptdhogcnic fonns and ••ddrcsscs fungi that are c<•rricd by 
insects and which act as plant pathogens. Gardens of fungi associated with ants and 
hmnites are :•lso discussed. In both chapten; d iscuss ing fungi of iuve nebrates. Ule 
authors address the pro blems with and methods for obra ining the fungal host an imal. 
Methodologically this doubles the problems involved with sampling as the researcher 
needs to address statistical conccms of rcprcscnt:uivcly capturing both the unim;tl host 
and then the fungi that arc associated with them. 

The final scdion of Part II (D) t:1kcs four chaplc~ to discuss fungi from 
aquatic habitats. considering freshwater and marine ecosystems. mycc tozoans as a 
special group. and fungi associated wi th aquatic animals. One surprise was the lack of 
discussion of fungul pathogens of an ur.ms. Pathogens of fish. crustaceans and molluscs 
arc discussed and. given lhe recent interest in decline of lropical frog populations linked 
to fu ngal p;~thogcus (Lipps 1999: Rce<.l et cd. 2000). this scc iHI!d to be •• s light omjss iou 
from this chapter! 

The final section of the book consists of four vel)' usef11l append ices. The firs t 
describes the manufacn•rc and usc of moist chambers for the cultming and isolat ion of 
fungi: an important technique that is frequently mentioned throughout the book. The 
second is an annotau .. -d recipe book of culture. antibiotic. lixativc. staiuiug, mounting 
and storage med ia that are used for fungi. The annotalions describe their best usc for 
different groups of fungi or different situations. A list of major fung:•l collections. 
databases and web sites assures us that there is the potctHial for cross referencing of 
material and ex tant discussions between couotries throughout the world on the current 
knowledge of the di vc~i ty of fungi. The fourth uppcmli x give:; contact information of 
vendors of all things associated with mycology. herbarium management and software 
houses for dat;•basc mmtagement. 

The book finishes with a glossary compiled by Frank M. Dugan. which 
conTains m:lny simplistic. bul gr:lphic sketche...;; that will be a great as..::ct to those of us 
who attempt to teach myt·ology and 89 pages of litcmturc t~i t ~.:d . I mention the latter 
as this represents some 4000 citations to lhe mycological literature. This vast set of 
iufonmHion ensures tlwt :my rcm.lcr of this book will be c..••pabll! of following-up and 
digging decJX! r into Sf.X!C ific areas that appeal. This list of refere nces alone makes the 
book worth wh ile lmving on my bookshelf. 

In the conclusion to their chapter on fungi from stressful environments. John 
C. Zak and Howard G. Wildman state that it had been difficu lt to compi le standardized 
sampling stratl!gies or isolation methods due to the varied habi ta~ and life cycles of 
fungi. They suggest that the parallel usc of multiple isolation techniques is the onl y 
way to adequately :1ddress the heterogeneity of resources in the world. which will 
yield complete assessments of fungal biodiversity patterns. Only then. lhey say. can 
we begin to understand the link hetween fungal community divers it y and ecosystem 
function. This book is a splendid example of how we may take lhose steps by seeing 
the range of methods (procedural. statistical and educational) than need to be compi led 
to add ress atlcrnpts to understand the funga l community of :w y given hahit:tl or 
geographical reg ion. This is a resource book that will be used extensively during the 
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forthcoming years as we ancmpt to tackle the task of unraveling the complexi ty of 
fungal communit ies and d ivers ity. 

Th is is an excellent book which has appeared at a Lime when biodiversi ty 
di scussions arc iu lhc forefront of ecologists as a whole. IJ we arc to progress further 
with understanding the development and function of communi ties of fungi and. 
especially if we arc to allcmpt to re late the current knowledge of fungal d iversity to 
fungal and ecosystem functioning. we need to have much more robust data on the 
actun l d iversity of fungi at all scales of resolution and improve out knowledge of their 
functional auributes. This book not on ly shows us the way to go, but tells us how to do 
so in a way that will maximize the quality of lhe data generated. The editors and chapter 
authors arc to be congr:u uliltcd on i>roducing such a co lourful ;.md informative tex t 

Lips. K. R. (1999) Mass moru.Jity and population declines of ;mur.ms Ill an upland site in western 
PnnanKI. C:ons n •mion Hiolo~:y 13: 117-125. 

Reed. K. D .• Ruth. G. R .. Meyer. J. A. & Shukla. S. K. (2000) Chlamydiapnt!umollifle infection 
iu a bret:d ing colouy of Afric;m t:lawel.l frog) (Xenvpm; trVIJic:ulis). l:.'muging ln/et.:tiom 
Diseases 6: 196-199. 

J OHN D IGHTO:-J 

Dep(lrrmem of Biology. Rtagers University, Camden, NJ 08102, USA. 

Fungi Fimicoli ltalici: A guide to the recognition of basidiomycetes and 
ascomycetes living on faecal material. By Francese Doveri. May 2004. 
Associazione Mjcologica Bresadola, Via A. Volta 46, 1-38 100 Trento. Italy. 
Pp. 1104 , colour photographs 158, fi gures ca 300. ISBN not ind icated. Price: 
€ 11 0. 

This is a remarkable work which will be sought-after by all field mycologists involved 
in inventory work. I onl y wish it had been available when 1 was endeavouring to record 
dung fungi in the Slapton Ley l\ational Nature Reserve in Devon, south -west England , 
in the 1970s-SOs. This is not the !irst work to provide keys and( or) descriptions of n 

wide range of dung fungi (e.g. Bell 1983. Richardson & Wat ling 1997. Ellis & Ellis 
1998). but it is by far the most lavishly illustrated and comprehensive yet to appear on 
the market. 

I-I ere there :1rc deu1iled accounts and keys or wbu lmions to over 300 species of 
basidio- and ascomycetes. but not of their anamorphs. other conid ial fungi. mucoralean 
fungi. nor sl ime moulds. The individual species entries have full bibliographic 
info rmation on both accepted names and synonyms, a copy of the original diagnosis (a 
most welcome feature), and list of collections examined. Accessibility internationall y 
is facililatcd by the text being in both Engl ish and Ital ian (printed in a smaller font 
s i7.c).Thc species descriptions arc meticulously prepared as arc observati ons on ecology 
um.l occurre nce. Notes of udtlitional species desc ribed but not known in Jtaly are ofien 
included. as are references to pertinent rev isions and other treatments of particu lar 
genera or species. But it is the carefu lly executed drawi ngs of microscopic features, 
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mainly from material fresh ly collected by the author and various col leagues. and the 
colour plates. that together make an immediate impact and will be especiall y valuable 
in making identi fications. The nomenclature appears to have been carefully checked. 
with even sanctioning citat ions used correctly and author abbrev iations following the 
Brummitt & Powell ( 1992) system recommended in the Code. What then could have 
been improved?: the sketches of pcrithccia. some of which seem to have been rather 
qu ickJy prepared and would have benefitted from being reproduced at a smaller size. It 
would also have been helpful if the figures had been numbered. and might have avoided 
the embarrassment of some replacement figures having to be sent out wi th the copies 
(for pp. 203. 626. and 627). 

The prcpumtion of the book has clearly been a labour of love. a tre mendous 
achievement for a family doctor and endocrinologist. and has taken 15 years. Fun her. 
the author has been in contact. with u staggering 77 mycologica l specialists around the 
worl d and hus hnd tht: suppon of some 60 colleagues in securing materia l for study and 

ill ustration. T he Ass<x:iazione Micologica Bresadola is n::nowned for the qu ality of its 
publicat ions and their modest cost, and this trad it ion is •m• int a ined with this splend id 
volume. As many of the fungi have wide d istributious and some occur a lso on uther 

substrata (e.g. Chaetomiwu) or are rare ly to commonly found amongst soil isolates. the 
book should have an international appeal amongst systema1ic mycologists ilnd fungal 
ecologist·s. 

Bel l. A. ( 1983) D1111S Ftwgi:tw illmrrmed guille tn cnpmphilousfimgi in New Zealand. Wellington: 
Victoria Un iversi ty Press. 

Brummitt. R. K. & Powell. C. E. (cds) ( 1992) Alllllor.~ of Plam Name.\·. Kcw: Royal Butanic 
G:mten~. 

Ell is. M. B. & Ellis. J. P. (1998) Microfimgi 011 Miscellam•Of/S SubJ·trme~:. 2nd cdn . Slough: 
Richmond Publishing. 

Richardson. Yl. J . & Watling. R. (1997) Kt!ys to Fungi flll Vung. 2nd cdn. ~tourbridgc : British 
Mycological Society. 

Fungal Life in the Dead Sea. Edi ted by Eviatar Nevo, Aharon Oren & 
Solomon P. Wasser. May 2004 ["2003"]. A. R. G. Gantner Verlag Kornmundit 
Gesellschaft, Ruggell. [Distributor: Koeltz Scientific Books, P. 0. Box 1360, 
D-6 1453 Konigstein, Germany.] [Biodiversity of Cyanoprocaryotes. Algae 
and Fungi oflsrael No.4.] Pp. 361. ISBN 3 906 166 10 4. Price: € 89. 

The information gai ned on the mycobiota of the Dead Sea during the last decade has 
been impressive. but dislributed through numerous separate publications. This multi­
authored book covers lhe history of the Sea's sc ientific exploration. i1s o rigins and 
physico-chemical characterist ics. data on the prokaryotes and algae as background. 
osmoadaptat ion stralcg ics. and the fungi themselves. This last topic is 1hc reason the 
book is me nt ioned here. Data arc presented on the 70 species of fungi recovered from 
the Dead Sea. together with observations on their diagnostic and cu lt ural characlcrislics 
and spati al ;md 1emporal occurrences. These are arnmged systematically by major 
group and order, but there is no overall key. References to more dewiled <tccounts of the 
spec ies ~•re. however. prov ided. Hnlf-tones of some species are included, und there are 
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colour plates showing colony character istics of selected species. An impressive 17 page 
list of publications dea ling with microorganisms in the Dead Sea. and a comprehensive 
index. conclude the work. 

'I'he systematic section should prove of some value to mycologists 
endeavouring to identi fying cultures from other sal ine environments and enable them 
to comp;tre the ir results wi th data nnw brought together l lll thi s most un usuallwbital. 

Los Hongos de El Eden Quintana Roo: lntroduccion a Ia micobiota 
tropical de Mexico. By Gaston Guzman. February 2004 ["2003"]. lnsti tuto 
de Ecologia A. C., Km 2.5 carrctcra Antigua a Cocatcpcc 351 , Congrcgaci6n 
El Haya. Xalapa 91070, Veracruz, Mexico. Pp. xvi + 316, figs 100 . col. plates 
189. ISBN 970 709 030 8. Price: Not indicated. 

The fung i or Mexico remain poorly understood. especially those species that inhab it 
the tropical forests of the coumry. Gast6n Guzmtin has throughout the years worked 
ti relessly, endeavouring to right rhi s situmion. 

This work reports the results of an ongoing biodive rsity survey of the 
poorly known fungi of the El Eden Ecologica l Reserve. a large fo rested area to the 
north of the Yucatan peninsula, Guzman ·s Los Nongos de £1 Edlin presents a valuable 
insight into the fungi. including li chen-fungi and myxomycetes of the reserve. This 
volume represe nts intens ive survey work ca1Ticd out during early Ju ne and November 
2000. with the collec tion of ~orne 700 spec imens. comprising macromycetes, some 
mic romycctcs. lichen fungi ;m d myxomycetes: some 85% of the collections were new 
records. Not surpri singly therefore, some of the species trcmed have yet to be assigned 
formal species level names. 

The volume provides a first-rate account o f some 140 spec ies which were 
collected and arc described here . These include 100 basidiomycetes. 20 non-lichenizcd 
ascomycetes. ten lichen fungi. eight myxomycctes. two stram inipiles. and also 
mitosporic species. mostl y with whole-page colour photographs. Towards the entl of 
the book line . excellent line drawings of microscopic features are provided. 

As 'EI Edt!!n' has been subject to various forms of di sturbance. panicularly 
fires , hurricanes: and dcforcslation, the book highlights some of the common and new 
fungi I hat were recorded from e ither of these affected habitms. 

If there were to be any critiC-ism of the book. il would be the quality of some 
of the photographs. In a world that is increasingly spoilt by very high qual ity digita l 
and SLR images of fungi. the few of poor quality witl1in tJ1i s book may be greeted with 
somt: d isdain. How~vt:r. this has to be placed in the context of conct:rn to document 
wha.t has been actua ll y seen on a particular cxpcdil ion with the equipment being carried 
and material present ing ar the ti me. 

An exce llent bibliography is provided. and one would not want to look further 
for a sound introduction to the tropica l fungi of Mexico. I wish it had been to hand when 
I fi rst visited Xalapa in 1999. Useful tables of the fungi, including lichenized spec ies 
and myxomycetes collected by GastOn in such habitats in the country are included. with 
th t:: spt::cit:s tn::att::d and i11ustrated in the book high lightt::d in bold. Also valuable is a 
li st of herbarium material deposited by GastOn and his collaborators . :.~ long with their 
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accession numbers. 
I laving SJ>ent some time mysel f in the tro pical regions of Mexico collecting 

macrofungi. and also having interviewed Lhe author for The Mycopltile, it comes as 
no surprise that Gast6n's unique knowledge of S\lch hab itats was indispensiblc in 
ident ifyi ng collections from such an area. 

In summary. a very use fu l volume. forg ing further inroads into our 
undcrsland ing of tropica l fungi. their ecological requirements. and the ir his toric cultural 
uses for medicines or food. The publ ishi ng insrinuc is robe congrmulmed on having 
the confide nce to produce such a detai led record of the fungi of thi s site, which will be 
of lasti ng value. 

A.'IOY s. O VERALL 

Flat 2. 39 North End Road, Colders Green. 
London NW/1 7RJ, UK. 

Bolets de Catalunya. Col-Lecci6 XXfl . Edited by the the Societal Catalana 
de Micologia. 2003. Societal Catalana de Micologia, c/o lnstituci6 Catalana 
de Historia Natural, Cl de Ia Marina 94 ler 4a, ES-0801 3 Barcelona, Spain. 
Laminated coloured plates 50. ISSN 0212-3460. Price: Not indicated. 

This part cont inues the format of the last part received by Mycotaxon (see Mycotaxon 
78: 5 12·5 13. 200 I) of separate laminated colour photographs with texts on the reve rse 
in both Catalan and Castill ion. A huge range of fungi is represented in this installment. 
which whi le dominated by agarics also includes resupinates. discomycete and even 
a conid ial fungus ( Vuluudlu d litlta). The to tal num ber of plates issued in the series is 
now an amazing 11 00. constitut ing a major aid to ident ification of fungi in the Iberian 
Peni nsula for those fortunate enough w have complete sets. 

Basid iomycetes 

Smut Fungi (Ustilagi11omycetes p.p. and Microborryales, Basidiomycota. 
By Meike Piepenbring. 2003. New York Botanical Garden Press, 200th Street 
and Kazimiroff Boulevard. Bronx, ry I 0458-5 126, USA. [Flora Ncotropica 
Monograph No. 86.] Pp. iv + 292, figs 59, photographs 45, maps 54. ISBN 0 
89327 449 6. Price: US $ 58. 

The smut fungi of the eormpics are represented in thi s book by 227 specie.c; in 34 
genera. The number of host plam species over which these are distri bmed is 364; these 
plants belong to 18 fami l ies of angiosperms. especial ly monocoty ledons. Abour 55 % 
of the hosts belong to Poaceae and 17 % belong to Cyperaceae. One new species, rwo 
new names. nnd 12 new combinations arc proposed. 

l l 1is monograph will help mycologists and plant pathologists srudy ing thi s 
interesti ng group of parasit ic fungi in the Ncotropics. T he introductory chapters prov ide 
general information, va luable both for students and researchers, on the diversity of 
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smut fungi and their recognition and collection in the field, as well as on life-cycles. 
morphology. distribution. host plants. molecular re.f;earch. and systemarics. 

T he main body of the book consists of descript ions, i llustrations, and keys 
to the genera and species. Each species description includes nomenclatural data~ 

information on the development of the sari and the ir morphology. rukroscopic features 
of the spores, including wal l omamentat ion as seen by LM and SEM, germination oft he 
spores (where there is information). Neotropical hosts. distribUlion in the eotropics. 
specimens examined, and illustrations - photomicrographs of spon::s. and(or) line 
drawings of symptoms and diagnostic features. ·n1e Neotropical distri bution of all 227 
species is presented on maps. The plates contain ing drawings and SEM photographs 
are of hlgh quality and wiJI be appreciated by aU readers. Finally, there are lists of 
references on the literature on Neotropical smut fungi. a list of the host species. and an 
index of scien tific names. 

The supra generic t<t!ia are presented in accordance wi th the system of Bauer et 
a/. (200 1 ). which in tum was bnsed mainly on Rauer et a/_ (1997). However, I would like 
to point out that the classification of smut fungi and all ied taxa has changed since 200 1. 
and that the system of the UstiJaginaJes in particular has a ltered radica ll y (cfr Kirk et a/. 
2001 : Vllnky 1999.200 1, 2002 a, b). Picpcnbring's concept of Ustilnginales is too broad 
according to these newer systems. I also note that the author uses stati stical parameters 
(means with standard de,•i<uion) in the Spt!cies descriptions. based on measurements o r 
a total number of"at least 20 spores" from each co llection; 20 is obviously too small a 
number ro examine stati stically and ~ 3.'5 spores would be pmdent . 

However. there is no douht that th is monograph will he an essentia l resource 
for mycologists. plant pathologists. studt:nts. and t:veryone intt:restet.l in h.::am ing abou t 
or naming Neotropical smut fungi. 

H;mcr. R. , Hcgcrow, 0 .. ObcrwinkJcr, !-:. Pil.~pcnbring, M. & l:lcrbcc, M. L. (200 I) U.rrifaRinomyceres. 
ln The /t.·lycow. Vol. VII. p:trt B. Sy~umwrit:s am/ Evofwio11 (D. J. Mcl;wghliu. E. G. 
McLaughlin & P. A. Lemke. eds): 57-83. Berlin: Springer Verlag. 

Bnucr. R .. Obcrwink.Jcr. f. & Vlinky. K. (1997) Uhrastruc!Uml markers and systcmmics in smut 
fung i and allied 1axa. Ctmaditm Jnuruaf nf 11numy 75: 1273-1314. 

Kirk. P. M., Cannon. P .F .. Da\'id. J. C. & Stal pcrs. J. A. (eds) (200 1) AiMworrh & JJisby:-; 
Dictionary uf the Funxi. 9th cdu. Wallingfon.l : CAB lntcrnutioual. 

V:inky. K. ( 1999) The new classificatory system for smut fungi. and two new genera. Mycoraxon 
70: 35-49. 

Vl1nky. K. (200 I )The emended u.~riloginaN'nr of the modem classificlllory system for smu1 fungi. 
Fu11gal Diversity 6: 13 1-147. 

VUnk.y. K. (2002a) The smut fungi of llu: world- <t sun-ey. Acw Miovbiolugic:a et hmt~unofuxiccl 

Hmzgaric<z49: 163-175. 
V:inky. K. (2002b) lllustr(ltcd Genera of Smut Fungi. 2n.1 cdn. St l' aul: American l,hytopathologicnl 

Society Press. 

Institute of fJotany. 23 Acad. G, lJonchev Street, 
BG 1113 Sq(ia, Bulgaria. 
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Illustrated Genera of Rust Fungi. By George B. Cummins & Yasuyuki 
1-liratsuka. 2003. 3rd edo. American Phytological Society Press, 2240 Pilot 
Knob Road, St Pau l, MN 55 12 1-2097, US/\_ l'p. ix + 225, li gs 142 (53 in 
colour)_ ISBN 0 89054 304 6. Price: US $ 65. 

ll is a pleasure welcome thi s spiral-bound third ed ition of this standard work; firsl 
published by George Cummins alone in 1959, the second edition appeared in 1983 
so an up-date was long overdue. I found the Imroduction especially well -done. with 
discussions of relationships. symptom types (beautifully illustrated in colour). and host 
~strictiou. A chapter on morpho logy. lifc::-cydt:s and cy tology follows. again w~U­
illu I rated by Line drawings and photographs. with an especially line page of drawings 
showing surface features. pore arrangements, and shapes of spores. These two first 
chapters together provide the nucleus for any class on rusts that has to 00 taught. 

In the mai n body of the text , 133 genera arc trcHtcd, 120 o f which me 
holomorphic 11nd 13 anamorphic. The..<;e are di spersed through 13 f11 mi lies. and clear 
keys to families and genera are presen ted. The generic entries themselves are arranged 
by famil y. somt::thing I find a liUit:: irrit<t ting as this mc:ans that to locatt! a particulm· 
genus e ither one has to know the family it is now placed in or look it up in the index. 

For each genus. publication details are provided along with page-spreads as 
well as the pages on which desc riptions appear, although more than one of those is cited 
should that extend over several pages. I was pleased to sec " in" citations used correctly, 
hut disappointed thnt the the dates and places of publicnt ion of most sanctioned names 
are given incorrect ly; for example Aeddium was validly published by Persoon in 1796 
and not 180 1. Furtht:: r. "ex·· is uSt:d rather than·':" where: names havt! been sanctioned 
fo r bOlh generic names and species names c ited. This is most unfortunate in such an 
important and widely used reference work:. and it is to be hoped that users will not s imply 
copy these citations or presume they are more authoritat ive than those, for example, 
in the Dictionary of the Fmlf? i (Kirk el al. 2001). For each genus, a descript ion, the 
name of the type species (with basionyms where :tppropriate), its host. geograph ical 
region, remarks, selected liternture references, and first-rate line drawi ngs and(or) light 
or scanning dectron micrographs. are all provi<.lt!d . 

Appendices covc:r genend and regional litera ture . <.tuthor abbrevi at ion~. a 
glossary. and list of generic names and curre nt dispositions. ·n1ere is also an index 
including the names of host plants mentioned. 

There has been uncert ainty amongst rust specialists with respect to the 
cremion and usc o f anamorph names in rusts where holomorphs arc already known. 
I was pleased to see a fl m1 and pragmatic line taken here. l11e nuthors are opposed to 
both the introduction and use of sep~tnlte :.mamorph names for rust spt:cit!s. and instead 
ust: phntses such <tS '' urt:tlinia Uredo-typt:.'' in the: tlc:scriptions and do not c:ven give: the: 
anamorph binomials for species where they have been introduced. At the same time. 
there is a key to anamorph generic names. together with brief diagnoses, li ne drawings. 
and information on the type spec ies, etc. However. somewhat interestingly the new 
generic name Pe1ersonin is fonnally introduced here for the aec ial stages found in three 
teleomorphic genera of the Mikronegcriaceae -- yet although a binomial in Perersonia 
is used for the type species (Caeoma sam:tae-cnu:is) the combination is not validly 
publisht::d here nor mentiom:d under the main tex t t:ntry of the pertinent tt:lcomorph 
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genus. There is also mention of an "incd." gcocric name H~trdia attributed to ·'J. E 
Hennen & M. M. Hennen'' for lhe ure<linial stage of the coffee n•st !-lemileia ••aswtrix 
and two other genera, but ngai n the binomial is not mentioned or used in the holo rnorph 
cn Lry. I bel ieve thut there arc lessons here for how the nomenclature of olhcr groups of 
fungi with pleomorphic life-cycles might be increasingly handled in fmure. whether 
o r not rece ntly made proposals arc adopted (Hawksworth 2004). This work should be 
stud ied by all mycologists COI M..:cmed. invo l\'cd in . or following the current A11 . 59 
debates (Gams et (1/. 2003). 

In summary. a reference work that should be in all mycological and plant 
pa thological libraries. and to wh ich those CllCJUiring about b:1ckground infonn:1tion 
on rusts cun be directed with coufidclH:c. Accord ing to Lhc dates of authors indudl.'<.l . 
George 0 . Cummins becomes a ceocn tariiln in 2004. I and all mycologists will want to 
send him our best wishes and express our grntitude ror all the major contributions he 
has madl! to making sense of the world ·s n• sts over so many years. 

Cams. W .. Korf. R. P.. f'iu. J. 1. . llawkswonh. D. L.. Bcrbcc. M. L. Kirk. P. :\1. & Seifert. K. A. 
(2<Xl3) Hm,; dual nmnend:nure ru n it." cour~·t ' l11c A11idc 59 cld:~<1le. Mym1ux m1 M8: 493-
508. 

Hawkswonh. 1). L (2004) U mitm ion of dual nomenclature for plcomOillhic l'ungi. Tamn 53: 
596-598. 

Kirk. P. M .. Cannon. P. F .. David. J. C. &Stalpcrs. J. A. (200 l ) Ainswonh &: Bisby"s DicJiOIItll )' of 
the Fungi. 9th l!dn. Wallin~furd: CA B lutl! rnational. 

Triciloloma (Fr.) Staude, Supplemento. By Alfredo Ri va. 2003. Edizion i 
Candusso, VioOuonc Primo90. 1-1 702 1 Alass io SV. haly. Pp. 20 1. col. plates 
87, figs 17. tables I. ISBN 8890 1057 0 4. Price: Not indicated. 

This llCW supplement to lhc monograph of' Tricholoma in Europe [Fungi Europaei Vol. 
31 which was published in 1988 is an update or information from the same au thor 
on add itional and new taxa, and supplementary info rrn:nion. to those treated in the 
monograph. Or the 87 t3X3 lreatcd here. 20 arc updates as e ither new CO mbinatiOnS. 
o r new spec ies. varieties. or fonns. Taxa that remain unchanged arc cited as with "No 
modification". 

The user has to scmwllhrough the text wilh an Italian diction:•ry to decipher 
the number of new taxa. combinations. varieties. and fo rms proposed as lhis is not 
given within the guidelines at the front of the book. I did lind this somewhat rrustratiug. 
so for t11is review I just gave the m un bcr of tax:• newly truatc<l (as above). 

Updating the systematic-taxonomic details remains based upon the concepLUal 
frnmework of Lhe 1988 monograph. although some or the authors ' interpretations have 
been modified. 

The key. is :1s in the previous monograph. is based upon gross mol'l)holog:ica l 
characteristics placing taxa into various colour groups. lf you happen lO be in Lhe 
possess ion of a copy of the Met/men Handbook of Handbook. then the amendments made 
to t11e key in the supplement will go some way iu address ing problems of subjectivit y 
in colour nomenclature. The additionally recognized new species. varieties and lbrms 
have been worked into the key along with any new relevant informat ion applicable to 
previously t.rc:ned taxa. 
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New spec ies, combimu ion!;, varieties and fo rms a.re accompanied by clear 
line drawings of pertiueru microscopic details. Further. the illustrat ions that graced the 
previous monograph have now been replaced by superb colour photographs of the taxa 
in situ, and by a few exce llent illustrations by J. P. Heati. 

Some author citations are missing dates and further infom1ation (e.g. 
Tricholoma eque.stre var. a/bipes Peck), but in the main arc in keeping with the 
1988 monograph. There is a new bibliography for the supplement, btu for the main 
bibliography of "li-iclwloma. the user will have to refer to the originalmonogmph. 

This is an excellent supplement to the monograph of Tric/mloma in Europe 
that rellect·s the author's desire to present new infonmuion garnered during the last 15 
years. Information collated from more frequent visits to southern territories during the 
past decade. and collaboration with colleagues who have a special interest in the genus. 
make thi s a major contribution to furthering our knowledge of Tricholoma in Europe. 

A NDY S. O VERALL 

Fla t 2, 39 Norrh F:nll Road. Golders Green, 
l...nndnn NlV /1 7R.J, UK. 

Rare and Interesting Species of Psatltyrella. By Eef Arnolds. 10 August 
2003. Edizioni Candusso, Vio Ottone Primo 90, 1-1702 1 Alassio SV, Italy. 
[Fungi non DeJjneati No. 26.] Pp. 76, col. pl. 8. figs 20. ISSN 1128-6008. 
Price: € II. 

A welcome addition to the often problematic genus Psarhyrella. thi s publication 
tre::us 21 species. six of which are described as new here. Descriptions fo llow the 
taxonomic arrangemen t of Kits van Wa,•t:rcn (1985). wit h r~pcct to the urdt:r within 
the descriptions. AU species described. apart from one (/_,_ grcmulo:w). arc accompanied 
by exce llent watcrc:o lour plates. The paintings are based on fresh material collected 
from an area surrounding the author's house in The Netherlands. 

Dist inct ion is drawn between the taxonomic v~ lue of the different cystid ial 
types wi thin the genus. and the v~ riation of certai n cystid ia with in a single species. 
T his is a useful aid when approachi ng microscopic iden tifi cation of species within this 
genus. 'l11is is helped fu rther by line drawings of the morphological types of cystidia 
based on the defin it ions used in the Flora Agaracina Nettrlmulit:a (Bas ttl a/. 1988). 

Accompanying each description. arc fi ne. clear line drawings of the important 
microscopic fea tures applicable to each species. However. the absence of a key of some 
descri ption is an anachronism, which if included would have been of further help to 
the user. 

In sum mary. :1 very clear and useful addition to our further understanding of 
what is to the field mycologist a confusing and problematic genus. 

Bas. C .. Kuyper. T. W .. Noord~:loos . M. E. & Vellinga. E. C. (eds) (1988) Flora Agarici11a 
Neu/mulict~. Vol. 1. Roncrdnm: A. A. Bnlkcmn. 

Wavercn. E. K. ( 1~85) ' ll1c Dutch. French and Uri tish species of Psmhyndltl, Perswll i(l, 
Supplemem 2: 1·300. 

AII.'DY s. O VERALL 

Flat 2, 39 North End. /load, Golders Green, 
Limdon N WIJ 71ll. UK. 
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Osservazioni sui genere Melanolellca. By Robert Fontenla, Mario Gottard i 
and Roberto Para. lO August 2003. Edizioni Candusso, Vio Ottone Primo 90, 
1- 1702 1 Alassio SV, Italy. [Fungi non Delineati No. 25.) Pp. 11 2. fi gs 2 1. col. 
pl. 40. TSSN 11 28-6008. Price: € 14. 

Adding to a series of contributions towards our understanding oflhe genus Melanoleuca, 
this publicat ion presents treatments of 27 species. Nineteen of the species covered 
here in are complete with fu ll descriptions, explanatory notes of material used, with 
habitat information as well as additional observat ions, which with some species include 
taxonomic notc:s . Ac.:companying ea~.:h spec ic:s are good qmtlity c.:oluur photographs 
and excdhmt line drawings of imporlant microscopic l~atun::s . The remaining dght 
species. dealt with fully in previous publicut ions. are only provided with new colour 
iconographs. A newly proposed key. which is simple and easy to use, is included for the 
subsec t. £~:sc.:issae spt::cies currently known in Europe. 

Among the 27 species treated. one new species (M . robusra) and one new 
combi nation are proposed, two species have heen neotypified (M. mela/euca ;:md M. 
rolmsra). Further, two species are revealed as present in Europe for the first time. and 
colour pictures of four species are newly published. 

The introdua ion provides n valuable overview of the macro- nnd 
micromorphological femures thnt need to be considered when studying thi s 
genus. Further. the section of coloured photographs includes nn excellent series of 
photomicrographs of the various forms of cyst idia in certain species. a most helpful 
inclusion for those study ing the genus. 

A table showing the taxonomic history of the proposed new species is 
accompanied by a text provid ing a useful insight into how species have arrived at 
their current status. ln add it ion, tables consider other reported species whose status or 
occurrence in Europe has been challenged. 

This is a well -produced and very useful addit ion to the ongoing contri but ions 
of the authors to our knowledge of the genus M elmroleuca that will prove to be a very 
useful tool for all wishing to ident ify material in or study the genus further. 

A NDY S. O vERALL 

Fflll 2. 39 North End Road. Golders Green. 
U.mdou NW 117 RJ. UK. 

Synopsis Fungurum No. 18. Edited by Leif Ryvarden. January 2004. 
FungiFJora, P. 0. Box 95, Bl inderen . N-03 13 Oslo, Norway. Pp. 84. ISBN 82 
907724 29 2. Price: NOK 120. 

This is a collection of 12 papers. involving six authors, aJI on wood-inhab it ing 
corlicioid and particularl y polyporoid fungi from the neot ropics. Ethiopia. Japan. and 
in some cases other tropical areas. Three new genera (Giobuliciopsis, Lyotheli<l. and 
Pan·odofltia ) and 20 new species are described and fi ve new combinations made. 
There is also a treatmenl of tropical Mycoaciella species (4 spp.). and keys to non­
cystid iate Mycoudu species (4 spp.), and neotropicaJ species of Antrodiella ( 15 spp.). 
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Ceriporiopsis (12 spp.). DiplomiToporus (9 spp.). 0.\)'pom s (6 spp.). Nnvispoms (4 
spp.). Polyporus subgen. Meltmopus (8 spp.) and subgen. Fm·ol us (7 spp.). Numerous 
line drawings showi ng d ing nostic features o r newly described a nd other specie.<> are 
included. ln summary. ~mother signific.:mll conuibution to our knowledge of Lropic:;•l. 
and especially neotropical corticioid and polyporoid fungi. 

Ascomycetes 

Revision of the Genus Amphisphaeria. By You Zhi \Vang. Andre Aptroor & 
Kevin D. Hyde. January 2004. Fungal Di versity Press. Centre for Research 
in Fungal Diversity. Deparunent pf Ecology and Biodiversi ty. Un iversi ty of 
Hong Kong, Pokfulam Road~ Hong Kong. l Fungal Diversity Research Scrie.<o 
No. 13.J Pp. 168, plates 92. ISBN 962 86765 55. Price: US 45. 

C~1rcful Ln:!at.ments of al l numes referred to a t:r.•rlicular genus arc U1e backbone 
of taxonomy. With 254 species names referred to it and hiLherto no monograph. 
Amphispltoeria was very much a candidate for such arcvision. The type material of 170 
species has now been examined. nnd 12 species are accepted in the genus here. Many 
of the fungi previous ly placed there proved to be loculouS(:Qmycctes and arc dispersed 
through a variety of genera. Ooc oew species. one new name. and 27new combinations 
nrc made. only two of which are in Amphisphaeria. Genera feamring mo~; t strongly 
arc Arecophila (5 new combinations). Didymosp/l(leria (3). K in.-chteiniolhelia (5). 
and Tremmosplwerio (3) . Keys arc included not only to the Amphisplweria species 
but also to lhose in some of other geoera treated in detail (e.g. Arecophila, Cainia. 
Om mulomyces). 

Accepted spec.ics arc described. with detai ls of type aod other material 
examined. and illustrated by photomicrographs showing ascosp:;~rcs. asci. and in some 
cases the superficial appearance of the ascomata and(or) vert ical sections of them. I 
wo uld have found it helpfu l to h~wc ve rtical sections for ~~ II species presented. cspcci ~l iJ y 

those transferred to other genera. as the structures and tissue types are critical in lhe 
recognition or. for example. Kirscltsteinimltelia and Mycomicrotltelia. For example. 
l would have particularly liked to sec :m ;~:;coma soct.ion of the species here called M. 
lojkae. which is reported as having the largest ascosporcs yet described in the genus. 
especia lly as no infonnation on the struClllrc of it s ascoma is given in the text itself. 

Anamorphs nrc not mentioni.!d, and yet while t.hey nre unknown in mos1 
spc'Cics. it would have been of interest 10 know whether the /Jemlryphiopsis state of 
K. aethiops was present on the names newly synonymized wilh that spec ies. and if so 
whether the conid ia were in the nom1al range. I was also intrigued by the exceptiona ll y 
long-stalked asci figun.-'<.1 in Munkowllsoritt domtcimt (from the types of two SJX.:cies 
originally described in Amphisplweria) which make me woodcr over the sugges ted 
placement in Dactlmpitlceae. 

The time to undertake such rev is ions can be :1hnost opt=n-c nded with so man y 
type co llections to U"Jck down. Locvitably lherc is a list of some 98 names treated as 
"untraceable and unexamined spec ies'' . amounting to more than one third of all referred 
to 1\mpltisplmerio. Scanning th rough this list. T noted that the types of quite a few would 
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be expected to be locatable (e.g. all species described by 13crkclcy. Cooke. Fuckel. 
HOhncl. and Schwcinitz) given the time and opponunity to search different herbaria. 
wh ile others are quite we ll-known spec ies currently accepted in different gene ra 
(e.g. A. bi}Urmis is Anisumerdium biforme. Amphisplweriu callic:arpa is Cw:vu~pura 
ca llic:arpa. A. pertt1su is 'lir!llltHosplweria pert usa). 

Kevin Hyde is well -known for the high standards of his photomicrographs, 
and while thi s reput.uion is supported by those of the excluded spec ies presen ted here, 
those of many of the :.tcccptcd species are much less crisp and rather grai ny. It would 
also have been good to see the ornamentat ion or striation in the ascosJXJrcs of the eight 
1\recnphi/a spec ies accepted more clearly: sad ly, these arc hardly evidelll in some of 
the photographs un less swdied with a hand-lens. Otherwise . the book is very well 
produced . 

Such detailed revisions are much-needed asstnTting points for the ident ification 
and naming of fungi. especially when new collections are made in litt le·srudied areas. 
Having obtained nn Amphisphnerin-J ikc fungus. hitherto it would have been extremely 
difficu lr ro progress. Now there is a fi rst port-of-call . and mycologists with packers 
labelled " Amphisphneria sp:· squ irrelled away in boxes or drawers will now be able to 
sec if they belong to any of the species treated here. A bursr of new act ivity in describi ng 
species in the genus is now to be expected. 

Dotlrideales Dictyosporicos!Dictyosporic Dotlrideales. By Julia Checa. 2004. 
J. Cramer in Gebriider BomtrHeger Verlagsbuchhand lung, Berlin. LDisLri bulor: 
E. Schweizerbart 'sche Verlagsbuchhandlung (Nagele u. Obermiller). 
Johannestrasse 3A, D-70 176, Germany. ] [Flora Mycologica Iberica Vol. 6.] 
Pp. 162, figs 46. ISBN 3 443 650 I I 228 49 0. Price: € 58. 

II wns a plensure to see an issue of thi s well -produced se ries. edi ted by the Renl 
Jardin Bou1nico Mndrid (Consejo Siperior de lnvestignciones Cientificas), dev01ed 
to dothideaceous pyrenomycetes wi th muriform ascospores. Twenty-three genera 
occurring in the Iberian Peninsu la arc treated. with keys to both the genera covered 
and spec ies within those represented by more than one spec ies. Generic and species 
descriptions are provided. wi th notes on hosts or substrata and distribu tion. and pertinent 
observations. The line-drawings arc particu larly superb. especially those showing the 
habit on the natural substratum. 

Species reported rrom the literature are covered even where the material has 
not been located. bul l was unsure why Dacampia was missing: three species growing on 
lichens are known from the Iberian Peninsula (Liimona & Hladun 200 I). Where genera 
include dictyosporous and phragmosporous spec ies (e.g. l....eptosphaerulina). only the 
dictyosporpous ones are treated. Full details of types and places of publicat ion of both 
accepted names and synonyms are included. though it is not always clear whether the 
types cited have been studied personally by the author. No lists of specimens examined 
are given. which I found rather urprising in such a work. 

I also found it strange iu a time whe n most mycologists have a "whole fu ngus" 
approm.:h. not to st::t: anamorph~ mentiont:d at al l t::vt:n Lmtkr specit::s such as Pleo~pora 
herbarum. An indt::x to host plants would also have bt::t::n a wt::k:omt:: addi tion. 
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TI1ere are the seemingly almost inevtiable nomenclatural slips. for ex~unple 
the repeated ci ting of places of sanctioni ng as basionyms with only those bib liographic 
detai ls and with no mention of the place or date of valid publicat ion of those names. 
It seems extraordinary that even experienced mycologists cannm get such details 
correct now 23 years afte r this aspect of the Code was modi lied. Further, in the case of 
Capnodium. the author citat ion and place of publicat ion of the genus and type spec ies 
is given only as ' 'Mont. emend. D. R. Reynolds. Mycora xon 7(3): 504 1or 5051 .1978"" 
w ith no infom1at ion on the original publication of Momagne. It is unfortunate that the 
nome nclature was not checked by a specialist as such s lips detract from an otherw ise 
painstakingly and well-produced work. 

Except for nomenc latural informat ion. the e nt ire texr is arranged in two 
columns. o ne Spanish and and the other in Eng li sh. l11is. along with the fine drawings. 
makes th is a ··must-have" for the she lves of all pyrcnomycete collectors and spec iali sts. 
The author should be proud of hav ing generated such a work , and I look forward to 
further pyrenomycete volumes in the series with similarly sple ndid drawings. 

L limona. X. & Hlw.lun. N. L. (200 l )Chcck lisl of the lich~ •• s :uu.l lichcn i ~:oluus fu ngi uftht: Iberian 
Peninsula and Balearic Islands. Bocwnea 14: 1-58 1. 

Hypocrea/Triclwderma (Ascomycota, Hypocreales, Hypocreaceae): Species 
with green ascospores. By Priscila Chaverri & Gary J. Samuels. 2003. 
Centraalbureau voor Schimmelcultures, P. 0 . Box 85167. 3508 AD Utrecht. 
The Netherlands. [Studies in ~yco logy No. 48.] Pp. 119. figs 527 (3 pp. 
colour). ISBN 90 7035 1 51 X. Price: € 50. 

Tbis work con tinut::s the crit ic.:al revisions of Tric:lwderma and its teleomorphs by 
Gary Samuels and various colleagues, using a combination of careful microscopic 
observations, cultuml characteristics. ttnd molecular data . Here 124 isolates were used 
in the molecular phylogenet ic studies which utilized two genes, the RNA polymerase U 
subunit and translation e longation fac tor 1-a .. and both neighbour-joining and Bayes ian 
methods of analysis. The results show the species with green ascospores to be nested 
amongst Hypocrea ~pecies with colourless ascospores. and in consequence the genera 
Chromoc:reu and Creopus whjch had bt:en di sti ng uished by this ft:ature art: ht:rt: tree:1ted 
as synonyms of Hypocre(l. 

Scpttratc keys based on tclcomorph and amm10rph fea tures arc provided to the 
40 species accepted here. II of which are desc ribed for tht.! fi rst time. most from recently 
collec ted tropical material. ln addition, new names are introduced for 12 Trichoderma 
species for wh ich a name in Hypocrea wa already available and for one flypocrea 
that already had a named Trichoderma anamorph. Whi le in aU anamorphlteleomorph 
pairs tht: same spt:dc:s e pitht::Ls are c: mployt:d. I rea lly wondt:r why it was considert:d 
necessary to introduce two separate names fo r the e ight new spec ies in which both 
stmes were known; whi le allownhle under the Cnt/e, this is surely cont rary to the advice 
given in Rec. 59A.3 that: "Authors shou ld avoid the publicat ion and use of binary 
names for anamorphs whe n the te leomorphic connection is fi rmly established . 

Trichoderma lwrzianum s. str. (syn. T. inlwmatum) is confi rmed as anamorph 
of H. fixii (fo r which an epitype has been designated), and eleven teleomorph names are 
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excluded primarily because type material was unavailable or could not be confidentl y 
asigned to any accepted species. 

Detailed descriptions o f the spec ies are provided :md accompan ied by line 
drJwings of the unmnorphs <md half· tone photogmphs of bolh <mumorph and tc lcomorph 
(including sections of St.rOmata and details of Lhe tissue types). In addition. colour plares 
feature en tire stromata and colonies o n PDA at 25 ~"C aftcr ca 10 days growth. Anent ion 
is a !.so dmwn to m .l i•Hcr.•c tivc key to Tridwdernw species which is ;Jvailablc on lltlp//: 
nllars-grin.gov/ taxadcscriptions/kcysffrichodcnna. 

This is carefu lly execu ted stud y. showing Lhc value of combining mo lecular. 
morpho logic:1l :mel cuhura l approaches. and whi ch is sure ro renwin the defi ni1ivc 
monogmph of the gn .. -cn-sporcd Hypocrea species and 1heir anamorphs lOr m;1uy years 

1ocomc. 

Lichen-forming Fungi 

Licht!n-for ming ami Licht!nicolous fun~-ti of l-'t!nnoscandia. By Rolf 
Santesson. Roland Moberg. Anders Nordin , TorT~nsbcrg & Orvo Vi tikaincn. 
2004. Museum of Evolution. University of Uppsala. Norbyviigen 16. SE-752 
36 Uppsala. Sweden. (Available through Svcnska Botaniska FOrcningcn. c/o 
V~ix tckolog iska avd . Uppsala Univcrsitct, Villav~igcn 14 . SE- 752 36 Uppsala. 
Sweden.] Pp. 359. ISBN 9 1 972863 6 2. Price (incl. VAT and handling): SEK 
32 J (Sweden), 445 (Europe) , or 480 (e lsewhere) . 

Rolf San1esson's ( 1993) carefully prepared checklisr o f the lichens and lichenicolous 
fungi o f Sweden and Norway has beco me a cons1ant source of reference o n current 
taxonomy. orthography and author citations to those working on lichcnized and 
Jichen ico \ous fungi world-wide . Since that time there have been many changes and 
;1dd itions. and a chl.'Ckli st has also been pub(jshcd fo r Finhmd (Vitikainen et (1 /. 1997). 
With the Nordic Lichen Flora launched in 1999 (see Mycotax011 7S : 508 . 2000). a sing le 
checklist covering all of the Nordic countries would be a logica l step. The integration 
now seen here . embracing three countries. is un important step along Llwt road. 

The new edition rreats 2844 species. of which 430 arc lichenicolous and 
27 related saprophytes; these figures compare with 2602. 3 14. and 17. rcspccaivcly 
in 1he 1993 work . Amongst the rclaled saprophytes. I was pleased lo no1e lhe long­
overdue omissio n of genera S lK~h as Agyrimn. Leprorlwplris and Sa rea which arc well­
known not to be either lichenized or lichcn icolous. bm which have rraditionally and 
idiosyncratica ll y continued to be covered in lichen checklists and iden tification works. 
Yet in tl1 is conlex l. [ ~un unsure why Stenoeybe is rdaintxl . T he style is similar to lhc 
1993 work. with syno 11yms (cross-referenced). notes on habitat or hosts. d isrributions 
by province within e ach counrry, and key li terature references. 

Man y rcccnrly descrihed or resurrected genera , ma inly of cmslosc lichens and 
l i<.~hen icolous fungi. urc <t<.'Ccplcd, including Pse11dosagedia lOr the Poritw clttorotica 
group which was not taken up by Coppins (2002). However. I did no t understand why 
Usnea .mbloridana was not treated as a syno nym of U. florida despite the overwhelming 



233 

molecular evidence (which is referenced). why Nesolechia was not accepted as dist inct 
from Phacopsis. nor why Punctelia ullophyllodes was synonymized with P. subrudecta. 
Such minutiae nnd points for further debate between spcc iali:m; will always arioo in 
such works. and do not detract from the pivotal and authoritative posi ti on thi s work 
occupies in European lichcnology. 

Coppins. B. J. (2002) Che<:klisr ~r Udu•ns CJ/ Gn:llt Britain wrd Jrelmul. London: 13ritish L ichen 
Society. 

S:uucsson. R. ( 1993) The Liclums and Licltenicolous Fungi of Sweden and Nmway. 2nd cdn. 
Lund: SBT-fOrlagct. 

Vitikaincn. 0 .. Ahti, T .. Kuusincn. M .. l..ommi. S. & Ulvincn. r. (1997) Check list of lichens and 

allied fungi of Finland. Norrlinia6: 1- 123. 

Svenska Skorplavar och Svampar som viixcr pa dem. By Tony Foucard. 
200 1. lnterpublishing, Taptogatan 4, S-102 53 Stockholm, Sweden. Pp. 392. 
ISBN 9 1 86448 42 0. Price: Not indicated. 

Tony Foucard's first book on the cnmose lichens of Sweden (Foucard 1990) was the 
firs t comprehensive treatment to have appeared since the late nineteenth cemury and 
included keys and descriptions of some 1350 species. Since 1990 there have been 
enormous changes in the taxonomy of crustosc lichens , and also a new edi tion of the 
standard checklist for Sweden (Santesson 1993). That checklist included lichenicolous 
fungi. ami I was espt:<.: ially plt:ast:d to see that Fuucard 's nt:w book also cuvt:red the 
liche nicolous fungi to be found on crustose lichens. In consequence the length has 
swelled hy some 90 pages and nround 1550 li chen izcd and 200 lichenicolous species are 
now trea ted. 0\'erall keys to gene ra are included. the genera are trt:atcc.J alpholbetically, 
and keys provided to spec ies with in the genera. The descriptions of species are detailed. 
and information on the ecology and di stribution is included, but generic descriptions arc 
not provided for all genera. mostly ones treated in the 1990 work. Swedish names are 
given when:: they .:x.ist. am.l sd ec t.:d Uteratun: is citet..lundt:r the gene ric entries. 

The detailed treatment of lichen.ico lous taxa is an especially important fea ture 
of the book immedimely mnking it of intcrnntional appea l. Even though in Swedish, the 
keys are inte lligible with the aid of a modest dic tionary. I was especially intrigued to see 
the key to Stigmidium with 15 species all keyed out as a 15-chotomy just by their host 
lichens - a pragmatic approach reHccting how inadequate is our knowled ge of species 
circumscriptions in that genus. A separate li st of lichenicolous spec ies arranged by the 
lichen host is inclu(.lt;:d ancJ in many cast:s thi s will bt: a hdpful short-cut when making 
identifications. The work would have been even more valuable if lichenicolous fungi 
occurring on non-cmstose hosts could also have been incorporated: perhaps that could 
be considered in an y new edi tion produced? 

A double-column format has been adopted this Li me. which has facilitated lhe 
inclusion of the previously marginal and also addi tional thumb-nail drawings of. fo r 
example. ascus apices and spores. One regrettable difference, however, is the omission 
of Llu: black <mcJ whitt: photographs of 345 spt::c ie~ which wt!re an especial feature 
of the 1990 book, constituting the largest collec tion ever publ ished of photographs of 
CrUSIOSC li chens. 
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A tremendous achievement. and a work which all who deal with crustose 
lichens and the ir assoc iated fungi wi ll want side-by-side with its predecessor with in 
reach of the microscope. 

Foucard. T. ( 1990) SI'CI ISktl Skorplavs Flora. Stockholm: ln terpublishing. 
Santesson. R. ( 1993) The Uchetr.f and Uclrenicolow; Fungi of Sw~den and Norway. 2nd cdn. 

Lund: SHT-fOrlagcl. 

Guia dos Liques de Galicia. By Carlos Perez Valcarcel, Cannen L6pez 
Prado & Eugenia L6pez de Si lanes Vazquez. December 2003. Baia Edici6ns. 
Poligono de Pocomaco, 2' Avda. Parcela GIS Nave Posterior, ES-15190 A 
Coruiia, Spain. [Guia da Natureza Baia Verde No. 13. 1 Pp. 408, col. plates. 
ISBN 84 96 128 49 0. Price: € 33.28. 

This guidt:. to licht:ns of Gal icia is wriuen in Gallego. tht: romam.:t: language of the 
region. Galicia, in north west Spain. has a mild . very humid and temperate climate that 
favours l_ichcn richness and biodiversity in the region. The publication of thi guide 
fi lls an important gap in our general knowledge of Spanish l.ichens. The authors made 
a study of the Galic ian lichens and provide numerous drawings and photographs that 
will enable the general public to leam about and appreciate lichens. The book will be 
of interest to lichenologists in Spain. whi le part icularly serving the needs of beginners. 
A nutablt:. and t:spt:cially va luablt: ft:ature is tht: tn:aunt: nt of tht: crustost: licht: ns. 
which other Spanish guidebooks have usually omitted, and the inclus ion of detailed 
photogrnphs of microscopic preparntions. It is nlso well edited and easy to handle. 

Tht: guide covers 87 genera and 3 17 speci~::s considered the most representative 
of th is reg ion. including fo liose, squamulose. fruticose,leprose and crustose life fom1s. 
A key to genera is provided. Genera are arranged alphabetically. and for each genus lhcre 
is a detailed description together with colour photographs including ons of microscopic 
preparations of ascomata and spores. where they are present. Keys to spec ies within 
diffe rent genera arc provided , cmd there is a colour photograph for each species treated. 
At the beginning of the keys there is an explanat ion of how to identify a lichen, and how 
tu use the guide which wi ll be very useful for bcginners. 

The first part is wel l·i llustrated with original drawings and colour photographs, 
and gives a thorough descriplion of lichen thall i: including different growth fom1~. 

thallus strucwres. reprOOuct ive strategies. and other characteristic ft:atures such as 
lichen products. The book continues with a section on lichen uses. wi th an emphasis on 
their application as hioindicators of a ir pollu tion; quantit ative and qualitati ve methods 
are explained in detail [t also includes a survey of previous lichenological stud ies 
in Galicia, to which the present authors and their colleagues have made o utstanding 
contributions in recent years. A glossary and index to taxa is provided at the end of the 
book. 

The quality and number of ill ustrations will make th is book useful even to 
those with no knowledge of the Galic ian language. 

A NA PlNTt\1>0 

Departamelllo de Biulogta Vegetal II. Facultall de Fanuacia. UniversidatJ 
Complutense de Mat/rid . PlllZO de Ram6n y Cajal. Ciudad Univerj·iraria. 

ES·28040 Madrid, Spain 
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A Monograph of E11terograp/ra and Scferoplryton. By Laurens B. Sparrius. 
May 2004. J. Cramer in Gebriider Bomtraeger VerlagsbuchhandJung, D-14 129 
Berlin, Germany. [Bibliotheca Lichenologica No. 89.] Pp. 14 1, figs 58, tables 
2. ISBN 3 443 58068 8. Price: € 48. 

This monograph, prepared under the supervision o f AndrC Aptroot , treats all spec ies 
hitherto referred to Emerograplw and Scleropltyton (Arthoniales. Roccellaceae). 
No modern m:cuu nt o f lht:St:: mainly tropical gent!Ta h;;as hitln:rto bet:n prt:pan:U, <tn<.l 
it is good to see them clearly c ircumscribed. mainly on the basis of differences in 
ascospore shape and structu re. lO accommodate 35 and 14 species respectively. In 
addi tion Sclemphyrnnomyces is taken up for S. circumsrriptum on the basis of the wide 
paraphysoids and pigmented ascospores, bu t I remain unconvinced that the name can be 
lreatt:d nomem.:haturall y o ther than as a synonym of Sc:lerophylon. tht: original mention 
of S. circumscrip111m merely being due to an error over the citation of the ty pe species 
of Sclerophyton. the intention be ing to in trod uce an alte rnat ive name for the fungal 
partner o f that genus; a new generic name will probably have to be in troduced for that 
species. 

Ovt:ront: Lllird of tht: species ( 18) are dt:scribed as new to sc ienct:. most o fth t:st: 
trop ical and Southern Hemsiphere species of Sclerophyton. Ten new combinations are 
proposed. including two addi tions to Lfimmwea. The list of excluded and doubtful taxa 
has 4() entries, many fo r spec ies treated as belonging to genera such as Srhis11ul!muma 
in o ther recent treatments. 

Descriptions are lle ta ikd. there cue lis ts of specimens examined. and dear 
iHustrations o f ascospores and black and whi te macrophotographs showing the habits 
and appearance of the complex and often ce rebri fonn lire llate ascomata. 

A worth y addition to the series. and now the fi rst place to go to identify 

material of these genera. 

Myxomycetes 

Myxomycetes of Poland: A checklist. By Anna Drozdowicz, Anna Ronikier, 
Wanda Stojanowska & Eugeniusz Pamek. 2003). W. Szafer Institute of 
Botany, Polish Academy of Sciences, Lubicz 46, PL-3 1-512 Krak6w, Poland. 
[Biodiversity of Poland Yo. 10.] Pp. 103. ISBN 83 89648 08 3. Price: Not 
indicated. 

This work is di vided into the follow ing chapters: Introduction (History of studies on 
Myxomycett:s in Poland. General remarks on the checklis t. Detailed remarks on the 
checkli st, Latin nomenclature, Substrate. Notes, Symbols and abbreviations used in 
the li st), List of spec ies, Outline of systemat ic c lassi fi cation, Index of Latin names. 
Index of Poli sh names (with reference to Lati.n names) . [ndex of author 's names, and 
References. 

The.:: book is very well conceived. the chapters "re we ll slructu red. and c:l!l of 
them are necessary. I would like to highlight the informat ion presented on lhe substrate 
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of fructifi cations. and the very useful notes that facilitate the understand ing of different 
taxonomic intcrprcto.1 t ions by Polish authors. 

The number of species of Myxomycetes known from Poland according to 
thi s checklist is 222. making Poland one of the count ries with major myxomycete 
biodiversity with respect to described Myxomycetes. l·towcvcr. the historical trajectory 
of its study has been inrem1i11ent. but current ly we see ngain a strong nnd united team of 
·myxomyce[Oiogists' . something necessary in o rder to standard ize studies and crite ria. 

h is important to observe that in the checklist arc some species described as 
new for science by authors f rom Poland or which were originally recognized in the 
country. such as Diacheopsis pieninica Krzemien .. Didymium Jeprotriclwm (Racib.) 
Massee, Didymium muc:rospermum Kosta f.. and Enerthem:mu berkeywwm Rostaf. 

The chapter of References is very interesting because there arc works cited in 
it which nrc diflicult to locate in western Europcnn and North American libraries. due 
no doubt to the fonner pol itical isolation of Poland. Included arc references to works of 
Raciborski and Rostafii'1ki that can be considered fundamental for the taxonomic study 
of Myxomycetes. 

I only missed in this checkli st the absence of the complete bibl iographic 
citations of accepted taxa and synonyms, information very usefu l in any taxonomic 
work. 

In conc lusion. the info rmation compiled here is exhaustive and provides what 
w ill be a much appreciated tool for all students of Myxomycetes. both professionals and 
amateurs. It is a book that we should include in our l ibraries. 

GAlli~ lEI. M oRENO 

Departamento de Biologi'a Ve~:etal. Universidad de A/calli, Alco/6 de Henares. 
ES-28871 Madrid, Spain . 
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