
MYCOTAXON 
AN I NXBRNATIONA L JOURNAL DESIGNED TO EXPEDITE PUBLICATION 
OF RESEARCH ON 'l'AXONOHY & NOHE:IICL AT'URE OF FUNGI & LICHENS 

Vol ume X October - December 1979 No . 1 

CONT"NTS 
Annotated, UI\I.StTated, host :index of Sononn Desert rust fungL. 

GEORGE 8. QN.tiNS 
Co~~pa:rative. ascospore IIOI])hotoer of ecrt<Jin strains of Rol.Zandir.a by 

scanning olcc.t.ron aUcroscopy. 
GOURl RAN'J GIOSH , G. F. !»tR, A. C. PieR AND J. e. G\LLAGHCR 21 

Co~apuative physiology o£ so11e strlllns of Rolkn-..dino. 
RATNAKAR »JIIA.'m' AND CXlURI ltA.NJ QIOSU 29 

Notes on myc:oloakal history. n. Some disbtzrscr.tCnts of Schwcinitz • s fungi. 
RONALD H. PETERSE.Iri 37 

Rhytidospt:JN and Pt.iu'idio~J~H~l'flf%~ gen. nov. (Hel;a.nosJ?Oraceac) . 
J. C. KRUG AND R. S. JENG 41 

PhyJJa'l4t:n-ia 8ubpattata sp. nov . from ll•wail· ••• • . .. • • . .. . . ..• • . SCOTr A. REDti6AD 46 
lndexcs to W. G. Solhei• ' s Myeoflora SaxiDOnt:mensls Exsicca.ta. . 

R. L. GILBERTSON , G. 8. O.HHSS AND EUZABETH D. DARNAl.l. 49 
Conidium ontogeny and 110rphology of Cfll'OOepom k.ikuchU . 

C.·C. YEll A.'D J. B. SI~'CI.AIR 93 
Contp'tfi;J:ip4a ti'IOtli'tiforctiD : a new gonu.s and spec:io3 tentotivcly ploced i.n 

the EndOitOnacene .. ... . ..... ....... .... . .. . ... .... ....... . ,, OtRlSTOPII F.R WALKER 99 
Fungl of the Cul f Coast I . 1\lo new spoci.os of Hygro#honw section 81fgJ'I()Oyb«. 

Wli.LlA.\1 G. C I BU~ l OS 
/.l.uri.lcpi1.us~ a new genus o£ the Bolcuce2e, wi t h e=phnsis on Nor-th Allcric:an 

tOJto •• • •••• • ••••••••••• . ••• • ••• •• . ••••• • •• . • • • ••••••• • • •• • , CARL 8. lillLPE, JR. 116 
R~mi.spora [l4uinirc, !I nov Gyanoa.scnccous funps with tubcrcu!a.to 

Clrz"!fiiOopoMc.me conidi:~, 
L. SHiLER, P. 1\, G.\UR, R. W. LJCH'T'WAADT AND J. lrl' . CARWIOIAEL 133 

Coopnnt.i ve oorphology nnd taxono•ie di.spo$ition of ,gJr.tt.boau• .. quadrifiilus .. 
~ ~tue ":in the genus Coprlnu. (A!oricales) •• , • • • .••• W. W. PATRICt, JR . 142 

The a.onus Cop,.......nus in vest ern North Amorlca. Part It I: Section A.~r.tmoti. 
FRED VAN DE BOGART 155 

A study of Amanita typos IlL Taxo described by lf . A. Mur.rill, .• DAVID T . JENKINS 175 
Notc.s on Corticinceao (Ba.sid i.Oll)'ccros) V ...... . ~lJRT HJORTSTIJ.I AND hElF R't'VAAOEN 201 
Studies in the lichen family Physciacoac. V. Two :5pcc-ios of Physcia 

new to Sorth Altc:ri« .. . ............. . ... ,• ....... . . . . .... TH.EOOORf L. ESSLlNGER 210 
.\ddltions to tho Oinportha.la.s .... . . .... .. . .. . ... . . . . ... ..... . .. M.\R.GARET E. BARR. 213 
Kutil.akua pU•oPri:t sp. nov., a stC'llll gall- ond canker-lnc.itlng fungus. 

new to the Uni ted Sta'te-s ............ , ..... .. .. .... .. ..... .. S. A. ALFIERI , JR. 217 
Zoopht1-.oN .r-Uaac.a :5p . n , (l.ygo11ycotcs: Entoaophthoroeeoc). a fung3l 

pa.nsitc of llphids .. ... , .. ............. .lSRAEL BEN-ZE'EV A."'O ROBERT C. t..'E.NNETII 219 
Btie-two~ muoa4J: a nev ~cc.{es of .synnomnnl hyphonyco t e ...••.•.. KElnt .A. SEIFERT .233 
Phacldlales Exsi ccati, Decades 1- JU •••• •. •• ••••...•..••• . ••.• ~1.\RTIL\ A. SI-IERtot'OOO 241 
Pi-thomycatt funimiLosa sp . nov. no. funga l coob of HacfooUm'.4B wlaiaii 

j n Swn:iland .. . ... .. ........ ~1ARY E. PALM , ELWIN L. S'I'BWART AND AJ.fY 't'. ROSS).IAN 246 
A new spcdos of Per.ne-Z.Zonyo6s (Mucorales). 

P. C. ~IISRA, N. N. QJPTA AND KANCHA.~ UTA 251 
Three new spedcs o·f C'k:ulao11(111r:JCIW fro• .Haca:ronesla. 

G. B. Cl!ELLETTE Mill RlO!ARD P. KORF 2SS 

~IYCOTAXON eor Julr-September 1979 (9: 365-528) 
was issued J ul y J3 , 1979] 

LSSN 0093-4666 HY XNA E 10(1) l-264 (1979 } 

L'ibrary o£ Congress Catalogue Card tlumber 74-7903 

Published quarterly by H'ICO'rAXON, t;td., P . O . Box 264, Ithaca N'l 14850 
For subscr1ption details and avajJaDility 1n microform, see back cover 



N 
Vol. X, No . l , pp. 1-20 

ANNOTATED, ILLUSTRATED , IIOST INDEX OF 
SONORAN DESERT RUST FUNG tl 

Department of Plant Patho~ogy 
Univer sittJ of A.rizona., Tucson., AZ 8S72Z 

SU/o'J<!ARY 

Spor e dimensions and i llust rations are pres ented fo r 90 species 
of Uredinales under an alphabetized arrangement of the genera of hos t 
plant s . There are 12 species on Graminea e , 21 on Compositae and 21 on 
Legumjnosae; othe r families ha ve fou.r or fewe r. An addendlun lis t s 13 
species occasiona ll y reported on cultivar s. A status c hange is Puc
cinia g'Pindeliae Peck ssp. 1>iddel.liae (G r iff.) s tat. nov . (Gymnoconia 
ride 'L'Liae Gr iff.) on Bail.eya multiradiata and Psilostrophe cooperi. . 

INTRODUCTION 

The Sonoran Desert has an abundant and varied vegetation of herbs, 
sh rubs, a nd trees . For this r eason , much of the area does not corres
pond t o the popular concep t ion of a desert. Shreve and Wiggins (1964) 
required 1740 pages t o describe the vegetation and flora ; 193 pages 
are devoted to a gener al dc scdption of the area and 1548 pages t o a 
taxonomic exposition of t he p l an t s. The desert (Shreve ond Wiggins, 
1964 ) occupies the southeas tern corner of California, southwestern 
Arizona, mos t of Baja Califor nia except the northwes tern section , and 
most of the western ha l f of Sonora . The e l evation i s most l y bel ow 
3000 ft. The outline of the desert often is irregular, due to ext en 
sions into canyons and t he i ntrusion of mountains. 

Mos t of the r ecords of fungi that 1 have used are in the Arizona 
Mycologi cal Herbarium. Early co ll ections included a fe ~<~' by Edwar d 
Palmer in Sonora and by J. W. Tourney, J . J. Thornber , and David Gr if
fi th s in Ar izona . Later collec t ors who accoun ted fo r many r ecord s 
were R. B. Streets . L. N. Goodding . arid P. D. Keener. From abou t 1960 
onward . G. B. Cummins added bo t h Sonoran and Ari zona records a nd, 
after 1967, R. L. Gi l bertson has been an active co llector in Arizona . 
Hany ar eas, especially Baja Ca lifornia, a.re l argely unknown mycol ogi
cally, so this i ndex can be on l y pr ovisiona 1. The numbers of species 
probably ~.<~· i ll be s ubject to limited additions, but di stributions and 
hos t r ecords will be extended . Puccinia tu.rgidipes, for exampl e, i n 
Arizona occurs within five mi les of the border but is not recorded in 
Mexico. Some spec i es, e . g . Puooinia ZoptoohZ.oaoJ occur in Mexico at 
sea l eve l but Arizona records a r e above the desert, ~<~·hich is the 
reve r se of the expected distri bution. 

University of Ar izona Agr i cul tura1 Experiment Station J ourna l 
Artic l e No . 2974 . 



Because the principal rains co111e in the latter half of summer, 
most accial stages occur in late summer. Excep t ions arc the rusts of 
bulbous plants, such as AZ'liwn a nd Dichelostemna . which develop early 
in the spring . Dor mancy, for most species, invo l ves a l ong dry period 
rather than a co l d period . lleteroecious species arc less common than 
itt higher elevations and more hwnid areas. When they do occur, both 
host plants ab•ays arc intimately associated and lateral spread is 
minima 1. Cyperaceae are not common and this alone reduces the poten
tial for heteroecious rus t fwtgi. Shreve and Wiggins (1964) l ist 
onl y two species of Ca:!'e:z: . Pucoini a ca:naZ.iouz.ata is the on l y sedge 
rus t in my list . Grasses are more numerous than sedges and composites 
and legumes are abundan t. Disregarding rusts of cultivars. there are 
12 specie s of rust fungi on grasses, 21 species on composites, a nd 
21 on l egume s . 

Descriptions are l imited to l ittl e more than spore dimensions i n 
)Jm; shape, s ur face, and germ pores ar e shown in the i llustrations. · 
Gr eater detail i s available i n Arthur ( 1907-27, 1934) o1·, for the 
rus t s of grasses or of composites and l egumes , in Cummins ( 1971, 1978). 

HOST INDEX 

ABlTf iLON (~la1vaceae) 

Puccinia heteroapom Bcrk. & Curt. Fig. 18. 
Life cycle microcyclic; spores mos tl y 1-celled ( 13-)1 7- 25(-28) long; 
2-ccllcd (20- )27-34(-38); brown. Distribution: Ari zona and Sonora 
on A. calif orni cwn Benth ., A. incanum (Li nk) S"'·cct, A. sonorae 
Gray. He J'Iissantia ol"ispa (L . ) Bri z . 

ACAC1A (Leguminosae) 
Ravenelia cwmrinsi i J. W. Baxt. Fig . 1. 

Life cycle unknown . Urediniospor cs (20-)24-30(- 33) x (8-)10- 14 
(- 15), ye llowish ; t eliospore heads (70-)80- 105( -1 20) diam, 6-1 0(-1 2) 
cel l s across, brown; cysts appresscd . Di stribution: Sonora on A. 
IJilZ.ard:iana Gray. 

Ravtmel.ia erpansa Diet. & Holw. Fig . 2 . 
Life cyc l e unknown. Urediniospores (13- ) 15- 18(-20) x (11-) 13-1 6 
( 18-). golden ; teliospore heads (55- )60-90 (- 100) di am, (4)5 or 6(7) 
ce ll s across, brown; cysts pendent. Distdbution: Baja Ca lifornia 
Sur and Sonor a on A. go z.dmani i Rose, A. sp . 

Ravenetia pl'ingtei CUlllll. Fig. 3 . 
Life cycle mac rocyclic, autoecious. Aecia u.redinoid on wi tches ' 
brooms , spores (20- )26- 33(- 35) x (10-) 11-1 5(- 17) , golden; uredinio
s pores ns the aeciosporcs ; teliospore heads (55-)70- 95(-105) diam, 
(5)6-8 cel l s across, brown; cysts apprcssed or scmipendcnt. Distri
bution: Arizona . California. and Sonora on A. greggii Gray, A. 
"'l'ighti,i Ben th, 

Ravenetia acoputata Cumm . & J. w. Baxt . Fig. 4. 
Life cycle demicyclic, autoecious, a ll spore forms on witches ' 
brooms. Aecia uredinoid , spores ( 17- ) 19-24( - 27) x ( 11- ) 12- 14 ( - 15), 
brown; te liospor e heads (55- )65- J 00(- 110) diam, 5-8 ce ll s across, 
brown; cys t s scmipcndent . Dis tribution: Sonora on A. greggii Gray, 
A. oocidenta.Us Rose. 

Ravenetia t hcmberiano. Long. Fig. 5. 
Life cycle macrocyclic, autoecious . Aecia uredinoid on witches' 
brooms, spores ( 18- )22 - 27(-30) x (12-)14-17(-19). brown; uredinio
spores as the aeciospores; teliospore heads (65-)75-98(- 105) diam, 
(4)5-7 cells across, brown; cysts pendent. Di stribution: Arizona 



and Sonora on A. aonstl'iata Benth. 
ACALYPHA (Euphorbiaceae) 

Put::ainia diete'lii aecial s tage; see Chloris. 
ALLIUI'I (Liliaceae) 

Puccinia blasdalei Diet. & Holw. Fig. 38 . 
Life cyc l e macrocyc lic, autoecious. Aecia aecidioid, spores (18 - ) 
20- 27(-30) x ( 15- ) 18-22(-24), colorless; urediniospores (21-)23-28 
( - 30) x ( 17-) 19- 22( - 24), yellowish ; te!iospores in locules, (30-) 
35-50 ( - 60)x ( 17- ) 20- 25 ( - 27), brokTt. Distribution : Ari zona on 
AZZium macropet<J.Zum Rydb . 

ALTfb\EA (Malvaceae) 
Put::cinia nu'Lvacearown Bert . ex Mont.; see addendum. 

A/>IBROSIA (Composi t ae) 
Puccinia [I'<InBeriae Syd. Fig. 21. 

Life cyc le macrocyclic, autoecious. Aecia uredinoid , spores as the 
urediniospor es; urediniospores (23- )25-32( - 38) x (18 -) 20-28(- 30), 
brown; te!iospores (32 - ) 37-52 ( - 59)x (23-) 25-30( - 33), brown . Distri
bution: Arizona, Ca l ifornia , and Sonora on A. deltoidea (Torr . ) 
Payne, A. dwnosa (Gr ay) Payne. 

Puccinia sonorae J . Parm. Fig. 19. 
Life cyc l e macrocyclic, autoecious . Aecia aecidioid, spores 24 - 29 x 
17-22, color l ess ; urediniospores (17 - ) 18-22(-24) x ( 15- ) 17-20(-22), 
brown; te!iospores (26-)30 - 38( - 42) x (18-)20-24(-26), brown. 
Distribution: Baja Ca lifornia and Sono ra on A. ca:f'duacea (Greene) 
Payne, A. col'difolia (Gray) Payne. 

ANEMONE (Ranunculaceae) 
7'1-anzschelia cohaesa Long . Fig. 27 . 

Life cycle macrocyclic, autoecious . Aecia aecidioid, sys temic, 
spor es ( 18- ) 20-24 ( - 28) x ( 16-) 17-20 ( -22), yellowish ; urediniospores 
(22 - )25 - 35(-40) x (16-)18 -20( - 23), brownish; teliospores (24 - )30- 40 
( - 44) x ( 15-) 18- 22( - 24), dark br own . Dis tri bution : Arizona and 
Sonora on A. tuberosa Rydb. 

AN ISACANTfiUS (Acanthaceae) 
Puccinia anisacanthi Diet. & Holw. Fig. 23 . 

Life cycle macrocyclic, autoecious. AeCia aecidioid, spores 25 - 36 x 
17-24, ye ll owish; urediniospores (23 - )25 -29(-32) x ( 15- ) 17-23( -25). 
brown; teliospor es (35 - )39-50( - 53) x (24 - )26 -30 ( - 34). brown. Dis
tribution: Arizona and Sonora on A. thW"beri (Torr. ) Gray, Car'lc
wl'ightia al'izonica Gr ay, C. col'difoZia Gray, c. gZabrata Fern . 

ANTIRRHINUfl (Scr ophul ariaceae) 
Pu.ccinia antirrhini Diet. & Holw .; see addendwn. 

ARISTIDA (Grami neae) 
Puacinia ar-istidae Tracy var. chaota.Piao Cwnm. a Husain. Fig. 22. 

Life cycl e macrocyclic , heteroecious. Aecia aecidioid on Boer
haavio but above the desert; urediniospores 23-30 ( - 32) x (19-)21-26 
( -29). br own; t e liospores (29- ) 32-44 ( - 50) x ( 19- ) 22 - 28 ( -32), br own. 
Distribution: Arizona . and Sonora on A. adscencionis L. 

Pucainia sonorica CWllDl . & Husain, va r. 8onorica . Fig. 20. 
Life cyc l e unknown . Urediniospores (23 - )25 - 30 (-33) x (18-)20-24 
( - 25). brown; t e liospor es (29 - )32 - 37( - 40) x (21-)23- 26(-28). brown. 
Distribution: Arizona and Sonora on A. hamu'losa Henr., A. temipe8 
Cav . 

ARTEMI S IA (Compositae) 
Puccinia cnici- o'lero.cei Pers. ex De sm . Fig. 28 . 

Life cycle mi c r ocyc 1ic . Te l iospor es (32 - )37 -54(-60) x (13-)15-20 
(-23 ). brown . Dis tribution: Arizona on A. l u.doviciana Nut t. 





ASPARAGUS (Li liaceae) 
Puccinia aspa.ragi DC . ; see addendum. 

ASTER (Compositae) 
Uromyces compactus Peck. Fig. 78 . 

Life cycle mac rocyc l ic, autoecious. Aec i a aecidioid , aec i ospores 
(26-)28 - 35(- 40) x (20- )22 - 27( - 30). co l orless; urediniospor cs (30-) 
32-40(-46) x (20-)23- 28(- 31), brown ; te l iospor es (28-)33- 42(- 48) 
x (19-)22 - 28(- 30). brown . Distribution : Sonora on A. spinosus 
Benth . 

ASTRAGALUS (Lcguminosac) 
Uro;rryces punctatu.s Schroe t . Fig. 80. 

Life cyc l e mac rocyclic, hc'te.r oecious. Aecia sys t emic, aecidioid , 
on Euphorbia, but not known in area. Uredi niospores (19-)22 -28( - 30) 
x (17-) 19- 23(- 25), br own; t e l iospor es ( 17- ) 19- 25 x ( 14- )17- 24, 
brown . Distribution : Arizona and Ca l ifornia on A. aUoahrous Gray, 
A. crotaZariae (Ben th .) Gr ay , A. Zentiginosus Doug!. 

ATRl PLEX (Chenopodiaceae) 
UrormJces shearianus Arth . Fig. 75. 

Life cycl e demicyc lic , autoecious . Aecia systemic, aecidioid, aeci
ospor es (18- )22 - 27(- 33) x (13- ) 17- 20(- 22), col orl ess; teliosporcs 
(23)25-31( - 33) x ( 18-)20-23(-26) , brownish . Dis t ribut ion : Arizona 
on A. poZ.ycarpa Wats . 

BACCHAR lS (Compositae) 
Puccinio bacchal'idis Diet . 6 Ho l w. Fig . 24. 

Life eye l e macrocyc 1 ic, aut oecious . Aecia ca eomoid, aeciospor es 
(27- )30- 48(- 60) x (2D- )22 - 26(-30) , col orless; urediniospor es (28- ) 
32 - 43(- 46) x ( 17- )20- 24(- 27), ye llowi s h; t c li ospores (45- )50- 68( - 72) 
x (22 - )24 - 28( - 31), brownish . Di str ibut ion : Ari zona on B. gZutinosa 
Pers . 

Pu.cainia Bvaderzs Har k. Fig. 25. 
Life cyc l e macrocycl ic, autoeci ous. Aecia caeomoid, acciosporos 
(32 -) 36-55 (- 60) x (17- )23-25 ( - 28) , co l orless; urcdiniospor cs (25-) 
30-38(- 42) x ( 19- )22 - 27t30) , ye llowish ; te l iospor cs (48 - )54- 74(- 80) 
x (22 - )26- 30(- 33), brownish . Di s t ribution: Arizona on 8 . emoryii 
Gr ay , B. sarothroides Gr ay. 

BAlLEYA see PBiZost 1'0phe. 
BELOPERONE (Acan t haceae) 

Uromyces beZ.Operones G. F. La w> . Fig . 79 . 
Life cycl e macrocyc l ic. aut oecious . Aecia uredinoid. aeciospores 
(23-)26- 30(- 33) x ( 19- )21-25 ( - 27) , br own; ur ediniospor es as the 
aec i ospor es; teliospor es (26- )30- 40(- 44) x (22- )24 - 30(- 33), dark 
brown. Dis tribut ion; Ari zona , Baj a California , Ca li fornia , and 
Sonora on B. caZ.ifornioa. Benth . 

BETA (Chenopodiaceae) 
Uromyces betae ( Pe rs . ) Tul . ; sec addendum . 

BOGENHARD IA = Hel'issco:tia , which see . 
BOUTELO UA (Gr amineae) 

Puccinia caccbata Arth . & Holw . Fig. 26. 
Life cycle rnacrocyclic, he t er oeci ous . Acc i a aec i dioid on Gossypiurn., 

Figure 1- 16 . Species o f RaveneZ.ia and Ul"opyzis; t e l iospores and ure
di niospor es . 1. R. cunminsii. 2. R. e:x;pansa. 3. R. proingZ.ei . 4. R. Sco
puZatc . 5 . R. thornbel'iana . 6. R. hwnphroyana . 7. R. spinuZ.Osa v. pap
i.ZZifera. 8 . R. mesiZl.onc. 9 . R. bajacaZensis . 10 . R. Zysil.oma.e. 11. R. 
epiphyZZa. 12 . R. ari.zonica . 13 . R. frogi'W18 v . evernio. 14 . R. pisci
diae . 15 . U. daleae v. eysenhardtiae . 16. u. nissoliae . 
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aeciospores 16-21 x 15-16, co l orless; urediniospores (22 - )24-30(- 32) 
x ( 17-) 19- 23(-25), bro~m; teliospores (27- )34-40( -44) x ( 17- )20- 24 
(- 26), brown . Dist ribution: Arizona and Sonora on B. aristidoides 
{li.B.K.) Gri seb . , 8. barbata Lag., cultivated cotton. 

Puccinia ve:car~s Far l. Fig. 31 . 
Life cyc le macrocyclic, heteroecious . Aecia aecidioid on Fouquie
l"iaJ aeciospores 27- 32(-34) x 23-2 7(-30), colorl ess ; ordinary ure
diniosporcs 26-30 x 23-29, pale brown; amphispores 34-42 x 26-35, 
dark brown, Uromyces -like; t eliospores 32- 40 x ( 19-)23- 29, brown. 
Distr ibut ion: Arizona and Sonora on B. cW"tipendula (Michx . ) Torr . , 
F. spl-<mderUJ Enge l m. 

BOUVAROIA (Rubiaceae) 
Puccinia diplachnis aecia l stage; see Leptochl.oa. . 

BRAYULlNEA (Amaran t haceac) 
Puccinia guilZemineae Diet. ti Holw. Fig. 29 . 

Life cycle macrocyclic , aut oecious. Aecia aecidioid , aeciospores 
(15-)17-22(-24) x (12-)15-18, colorl ess; urediniospores ( 18-) 20-24 
(-26) x (16-)18- 20(-22), bro~mish; t e liospores (28 - )30- 38( -41 ) x 
(16-)19-23(-25), brown. Distribution: Ari zona on 8 . densa (Wi lld. ) 
Small. 

CAESALPIN !A (Leguminosae) 
RavBrUJlia hwnphreyana P. Uenn. Fig . 6. 

Life cycle unknown. Urediniospores (15-)17- 19(-20) x ( 13-)14 - 17 
( -1 8); teliospore heads (60-)70-100(-120) diam, 5-8 cel l s across; 
cysts appressed to semipendent. Distribution: Sonora on C. cal.a
denia Standi., C. polmeri Wats., C. pulcherri.ma (L.) Swartz. 

CAM ISSONlA (Onagraceae) 
Puccinia oenothe.me Vize. Fig. 32 . 

Life cyc l e macrocyclic, autoecious. Aecia systemic, aecidioid, 
spores 18- 23 x 13-1 8, co lorless; urediniospores (20-)22-26(-28) x 
(16-)18-22(-24), bro~m; teliospores (28- )32-45(-50) x (17-)19-24 
( - 26), brOh'Tl. Distribution: Arizona, Baja California Sur, and 
Sonora on C. brevipes (Gray) Raven, C. cal.ifomica (Nutt.) Raven, 
C. cl.avifonnis (Torr. & Fr6m.) Raven. 

CARDIOSPERMU~t (Sapindaceae) 
PuDoinia areohavaletae Spcg. Fig. 30. 

Life cycle microcyclic. Teliospores mos tly 20-30 x 13-20 but giant 
spores common, 1-celled spores usually commoner than 2-ce ll ed . 
Distribution: C. coroindum L. in Sonora. 

CARLOWR IGHTIA see Anisacanthus 
CARTHAMUS (Composi tao) 

Puccinia calcit;roapae DC. var . centaureae (DC) Cunun .; see addendum. 
CASS IA (Leguminosae) 

Ravenelia mesillana Elli s & Barth. Fig. 8. 
Life cycle macrocyc l ic, autoecious . Aecia uredinoid, spores as the 
urediniospores; urediniospores (19- )22-26(-29) x ( 15- ) 17- 19(-21), 
brown; teliospore heads (60-)80-115(- 150) diam, (5)6 - 9( 10) cells 
across; cys t s pendent , mul ti seriate. Distribution: Ari zona and Son
ora on Cassia covesii Gray. 

Ravenelia spinu"lcsa Diet. & Holw . var. popillife!'a (Syd.) Cumm. G J. W. 
Baxt. Fig. 7. 
Life cycle macrocyclic, autoecious. Aecia uredinoid, spores as the 
urediniospores; urediniospores ( 18- ) 19-22 ( -24) x (14-) 16-1 9( -20), 
golden brown; t eliospore head s (60-)75- 110 ( -1 20) diam, 6 - 9 cells 
across; cysts pendent, mu ltiseriate . Distri bution: Sonora on C. co
vesii Gray (with uredinia only). 



Figures 17- 26. Species of Phragmopyxis and Puacinia; teliosporcs and 
urediniospores. 17 . Phrog . noeZii . 18. Pucainia heterosporo . 19. P. 
sonome. 20. P. sonorica . 21. P. f'tVJ:nset"iae . 22. P. a.I"istidae v. chae
tariae . 23. P. anisacanthae. 24 . P. baccharidis. 25. P. evadens . 
26 . P. caaabata . 



CENTAUREA (Composi t ae) 
Puccinia acY'Opti li Syd. Fig . 35 . 

Life cycle un~nown. Urcdiniospores (2 1- )23- 26(- 29) x ( 18- ) 19-23 
(- 24) , brown; teliospores ( 30- )35 -40 ( -50) x ( 18 - )22 - 27( -30) . brown. 
Distribution: Ari zona on Centaw•ea pier-i s Pall. Both host and fun
gus adentive to No rth America. 

CHLOR IS (Gramincac) 
Puccinia dieteZii Sacc. & Syd . Fig. 34. 

Life cyc le macrocyclic, heteroecious . Aecia aecldioid, on Acalypha 
spp. but not known .in the area ; urcdiniospores 17-26 x 15-21. co lor
less; te l iosporcs 24-35 x 17-24, brown. Dis t ribution: Arizona and 
Sonora on C. virgata Swar t z . 

CIIR\'SANTI I ~IUM (Compositae) 
Puccinia tanaceti DC . var. tanaceti ; see addendum. 

C I RSIU~I (Composi t ae) 
Puccinia califor?tica Diet. & lloJw. Fi g. 36. 

Life cyc le unknown . Urediniosporcs (25- )27- 32(-36) x (20-)23- 27 
( - 30), brown ; t cliosporcs (33- )37 -53 ( -59) x (21-)25-30(-33), brown . 
Distribution: Arizona on C. ariz.onicwn (Gray) Petr., upper limits 
of the desert. 

CONVOLVULUS (Convol vu l aceae) 
Pucainia convolvuli Cast.; sec addend um . 

COURSETIA (Leguminosae) 
Phrogmopy:ris acuminata ( Long) Syd. 

Life cyc l e microcyclic. Teliospores as in P. noel.ii . Distribut i on: 
Arizona on C. g'La.ndulosa Gray. 

Phrogmopy:ris noeZii J . o' . Baxt. Fig. 17. 
Life cyc le macrocyclic , autoecious. Aecia uredinoid, aeciospores 
(15-)18-22(-25) x (13-) 15- 18(-20), go lden brown; urediniospores as 
the aec iospor es; teliospor es (50- ) 56-75( - 95) x (30- )33-40( -45), da rk 
brown. Distribution: Ari zona and Sonora on C. glandul.osa Gray. 

CRESSA (Convo l vulaceae ) 
Puccinia tuyutensis Speg. Fig. 40. 

Life cyc l e macrocyc lic~ autoecious. Aecia aecidioid, systemi c; aec 
iospores 18-26 x 15- 22 , color less; urediniospores (25-)27-3 1 ( · 33) x 
(18-)20-23( - 25). bro•'ll ; teliospores (30- )33-42 (-45) x ( 19- )2 1-24 
(- 26L go lden brown. Distr ibu t ion: Arizona, Baja Ca li fornia, and 
Sonora on C. tr>uxi tlensis H.H.K . 

CROTON (Euphorbiaceae) 
Phak.opsoro crotonis (Bur r. ) Arth. Fig. 51. 

Life cyc l e macrocyc l i c, autoecious. Aecia ured inoid , aeciospores as 
the urediniospores; urediniospores 22- 32 x 16-2 1, ye llowish; t elio
spores 24 - 40 x 10-15. brown . Dist ribution; Arizona on C. te.:rensis 
(K lotz .) ~lue 1. -A..rg . 

CYNOIJON (Gramineae) 
Puccinia cynodontis Lacr. ex Oesm. Fig. 41 . 

Life cyc l e macrocyc lic , he t eroecious. Aecia aecidioid, not known in 
N. America; urediniospores 20-26 x 19- 23, brown; teliospores 30-55 x 
16- 22 , brown. Dist ribution: Arizona, Ca l ifornia, and Sonora on C. 
dactyZon (L.) Pers . 

CYPERUS (Cyperaceae) 
Puccinia canaticulata (Schw . ) Lager . Fig. 33. 

Life cyc l e macrocyc l ic, he t eroecious . Aecia aecidioid on genera of 
Ue l iantheae but not recorded in the de sert, acciospores (13-)15- 18 
(-20) x 13-15(-1 7), co l or l ess; ul·ediniospores (18- )21-26(-28) x (13- ) 
14- 17( -1 9), brown; t e l iospores (40- )45- 62(-65 ) x (14-) 16- 20( - 22) in 



Figures 27- 39 . Species of TlYUiz.sche lia. and Puccinia; teliospores and 
urediniospores . 27. T. coha.zsa. 28. P. cmici-oleracei . 29. P. guillem
ineae. 30. P. arechavaletae . 31. P. ve;c;ans . 32. P. oenothe1-ae . 33 . P. 
canalicuLata . 34. P. dietelii . 35. P. acroptili . 36 . P. calif ornioa. 
37. P. vel.ata. 38. P. bl.asda~ei . 39. P. aubnitena . 
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stromn.tic loc ul es , brmm . Dist ribu t ion: Sonora on C. esoul entus L. 
D I CHE LOST~L\IA (Liliaceae) 

Puccinia nodosa Ell. & !lark. Fig. 42. 
Life cycle mac rocyclic, autoecious. Aecia aecidioid, aeciospores 
26-32(-36) x (20-)22-2 7( -32 ) , color l ess ; uredi niospores (26-)28-33 
(-38) x (22 - )24- 28( -30), browni s h; teliospores (40- ) 44-54 ( - 60) x 
(25 - )28-32, dark brown, opaque . Di s tribut ion: Arizona and Baja 
Ca l ifornia on D. pul.chel.lwn (Sa lisb.) Hell., TY'itelei opsis palmeri 
(Wats. ) Hoov. 

OICL l PTERA s ee Tet1'G111eriwn 
DlST lCHL!S (Gr am ineae) 

Puccinia subnitens Die t . Fig. 39. 
Life cyc l e macrocyclic , he t e roecious . Aecia aecidioid on seve r~ I 
fami l ies but not recorded in the desert, aeciospores 15 - 23 x 13- 21, 
color l ess; uredinios por es (19-)20- 24(- 26) x 19-24( - 25) , brownish ; 
t eliospores (30- )36- 46(- 55) x (1 7- ) 19- 24( - 27), br o'"· Di s tribution: 
Arizona on D. striata (Torr. ] Ryd b . 

ERAGROST!S (Gr amineae) 
U1'0171!Jces ero.grestidis Tracy. Fig. 81. 

Life cyc l e macrocyc l ic, heteroecious. Aecia aecidioid, on AnthePi
cum but nbove the deser t; urcdi niosporcs (20-)21-29(-3 1) x ( 16- ) JS-
23(- 26). pa l e br o••n; t e l iospores (22- )23- 31 ( - 34) x ( 16- ) 18- 23( - 25), 
brown. Distribution: Ari zona on E. intermedia Hitch. but usually 
above the desert . 

ER IASTRUI>l (Polemoniaccae) 
Puccinia giZiae !lark . Fig . 44 . 

Life cyc l e unknown. Urediniospores (2 1- )24 - 27( -30) x ( 18- ) 19- 22 
( - 24). brown ; t eliospores (38- )42 - 58(-62) x ( 18-)20-26 ( -29). brown. 
Distribut ion: Ari zona on E. diffuswn (Gray) Mason . 

ERIOCHLOA (Gramineae) 
Uroomyces setai>iae- itaZicae Yosh . Fig . 85 . 

Life cyc l e macrocyc lic, heteroecious. Aecia aecidioid , on Cor>dia 
but not known in the r egion; urediniospores (25-)27-33(-35) x (20- ) 
22-28(-30), brown; t eliospores ( 16- ) 18- 26(- 30) x (14-) 16- 20, br own . 
Distribution: Sonora on 8 . gracilis (Fourn.) Hitch. 

ER l OGONUM (Po lygonaceae) 
Uroomyces i11tl"ica.tus Cooke. Fig. 82. 

l.i fe cyc l e macrocycl ic , autoecious. Aecia accidioid, aeciospores 
19-25(-29) x (14 - )!6- 21(-24), colorless; urediniospor es (27- )30- 33 x 
(24 - )26-30, br own; t e liospores (26- )30-4 0( - 44) x (20- )24 - 30( - 33), 
brown. Distri bution: Arizona on E. defle:rwn Torr ., E. fasciculatwn 
Bcnth., E. wrightii Torr . 

EUPATOR lUN (Composi t ae) 
Puccinia eupatorii Diet. Fig. 45. 

Life cycle macrocyc l ic, autoecious. Aecia uredinoid. aeciospores 
(30- )33- 40( - 43) x (26 - )28 - 33, dark br own; urediniospores as the aec 
iospores but 28-34(- 38) x 25-30(-32); t e liospores (38- )40-52( -56) x 
(28-)30-34, golden brown. Dis tribution : Sonora on E. sagitta-tum 
Gray. 

EUPHORBIA (Euphorbiaceae) 
Pu.ccinia velata Arth . Fig. 37. 

Life cyc l e unknown . Urediniospores (28-)30-38(-40) x (20-)22 - 26 
(-28). golden; t e liospores (42- ) 45-60(- 65) x (24-)27-32( - 34). dark 
brown. Distribution: Baja Californi a and Sonora on E. califom.ica 
Benth., E. leucophylla Benth., E. nriser a Benth. 
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lh'omyces euphor biae Cooke & Peck. Fig. 84. 
Life cycle macrocyclic, autoecious. Aecia sys temi c , aec i dio id, 
aeciospores 15-19 x 12-16 , colorless; urediniospores (16- ) 18-21 x 
(15-)16-18 ( - 20). brolffl; teliospores ( 19- )21-24( - 26) x ( 15 -) 17-19 
( - 21), bro"''"· Distribution: Ari zona and Sono ra on E. alboma.rginata 
Torr. & Gray, E. chamaesyC!e L., E. mic'f'OITleroia Boiss., E. polycarpa 
Benth. 

Uromyces tranzschelii Syd. Fig. 83. 
Life cycle microcyclic. TeJia sys temic, teliospores (15 - )20 - 26( - 30) 
x (13- ) 17-20(-23), brown. Dist ribution: Arizona and Baja Ca lifornia 
on E. l urida Engelm., E. palmeri Engel m. but usually above the de
sert. 

EVO LVUi.us (Convolvu l accae) 
Puccini.a z.ithospermi Ell. 6 Kell. Fig . 47. 

Life cycle mac rocyclic, autoecious. Aecla aecidioid, aeciospores 
16- 21 x 13-1 6 , co lorless ; ured i niospores (20- ) 22-26 x ( 16- )18-2 1 
( -23). brolfflish; telios pores (33 - ) 40-60(-64 ) x (16- ) 18-24 (-28). 
brown. Distribution: Sonora on E. aZsinoides L. var . acapulcensis. 

EYSENHAROTIA (Legumi nosae) 
Uropyxis da leae (Oiet. & Holw. ) "agn. var. eysenhardtiae (Diet. & 
Holw.) J. W. Baxt. Fig. IS. 

Life cyc le macrocyclic, autoec i ous. Aecia uredinoid, aeciospores as 
urediniospores; urediniospores 15- 21 x 14-17, brownish; teliospores 
35-45 x 22-28, brown. Distribution: Sonora on E. Ol'thocarpa (Gray) 
h'ats. 

FOUQUIERIA (Fouquieriaceae) 
Puccinia ve.rans aecial s tage; see BouteZoua . 

FRANSERIA = Ambrosia, which see. 
FUNASTRU~I = Sarcostenmo., which see. 

GOSSYP!UM (Mal vaceae) 
Puacinia aacabata aecial s tage; see Bouteloua . 

GOUANIA (Rhamnaceae) 
Puccinia invagin<lta Arth. & J. R. John. Fig. 46. 

Life cycle unknown. Urediniospores (24 -)26-31(-33) x 17-24(-26), 
brown; teliospores (30-)34-40(-45) x (24- )27 -30(-33) , brown . Distri
bution: Baja California Sur on G. rcsei Wigg . 

GliT IERREZ IA see Haplopappus 
HAPLOPAPPUS (Compositae) 

Puccinia grindeZ.iae Peck ssp. grindel.iae . Fig. 54. 
Life cyc le microcyc lic. Teliospores (34-)40-58 ( -64) x (18-) 20-26 
( -28 ) , brown. Distribution: Arizona on Gutierl"ezia califomica (DC.) 
Torr. & Gr ay, G. sarothrae (Pursh) Britt. & Rusby, H. spinulcsus 
(Purs h) DC. 

HI!LIANTJ·IUS (Compositae) 
Puccinia heZianthi Schw. Fig. 69. 

Life cycle macrocyclic, autoecious. Aecia aecidioid, aeciospores 
( 16-)20-25(-30) x (13- ) 16-21 ( - 23), colorless; urediniospores (23-) 
26-33 ( - 38) x (14- ) 18-28(-32 ) , brown; t eliospores (33-)38-60(-70) x 
( 18- )2 1-30(-33), brown. Distribution: Arizona, California, and 
Sonora on H. annuus L. J H. petio'La:ris Nutt. 

HERlSSANTIA see Abutilon 
HYOROCOTYLE ( Umbe lliferae) 

Puccinia hydrocotyZes Cooke. Fig. 48. 
Life cycle unknown. Urediniospores (24-)26- 31(-35) x (20-)22-27 
( -30), brown; teliospores (32 - ) 35-40( -44) x 20-23( - 25), golden 
brown. Distribution : Arizona on Hytboocoty Z.e vertici Z lata Thunb. 



Figures 40-53. Species o f PucoiniaJ Phakopsom and Nelampsoro.; t e l io· 
spores and urcdiniospores . 40. Puccinia t uyutensis . 4L P. cynodontisJ 
42. P. nodosa. 43. P. teptoch!.oae . 44 . P. gitiae . 45. P. eupatorii . 
46 . P. invagi>Jata. 47. P. tithospenni . 48. P. hydrocotytes . 49 . P. 
mega!.osporo . SO. P. dip!.oohnis . 5 1. Phakopsoro crotonis . 52 . Metampsora 
Uni. 53. N. paradoxa. 



lin!ENOC LEA (Composi toe) 
Puccinia f'IYZ11se f'iae Syd., see under Ambr os ia . 
Pucoinia spZend.ens Vize. f ig . 55 , 
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Life cyc l e macrocycl i c, autoecious . Aecia aecidioid , aec iospores 
(22-)24-32 x (19- )2 1-25 (-27), co lor less; uredini ospor es (24-)26 - 33 
(-36) x (22- )24 - 27( - 29), brown ; tcliospor cs most l y on stem ga ll s, 
(40-)44-65(-68) x (26-)29-35( -40), brown. Distribution: Arhonn, 
Baja Ca lifornia, California , and Sonora on H. monogym Torr . & Gray, 
H. sa l sola Torr. & Gray. 

HYPTIS (Labia tae) 
Puceinia dis tcl't a Ho lw. Fig . 57. 

Life cyc l e microcyclic . Teliosporcs, often on gal l s or di stort ions , 
(28- )32 -40 ( - 44) x ( 18- )22-25(-27), bro•'!l. Distribution: Arizona, 
Californ i a, and Sonora on H. emoryi Torr. 

l ND l GOFERA (Leguminosnc) 
Ul'Omyces indigofel'ae Diet. & Holw. Fig . 86 . 

Life cyc le unkno•'ll. Uredi niospores (20- )23- 28 x ( 16- ) 18- 20( -22), 
brown; tellospor es (22-)25-30(- 33) x (15-) 17- 2 1( - 23), br own. Dist
ribution: Sonora on 1. laevi s Rydb. 

lPO.<IOEA (Convo lvulnceae) 
Pucci nio megalospora (Orton) Arth. 6 J . R. John. Fig. 49. 

Life cyc l e demicycl ic, autoecious. Aecia aecidioid , aeciospores 
(22- )25- 30( - 34) x ( 19- )21-25 ( - 28). co lorl ess; t e liospores (42 - )46-
64{-68) x (23-)25-33(-35), dark brown. Di stribution: Sonora on 
I . arbOl'esaens (Humb . fo Bonpl.) G. Don. 

JACOBl NlA see Tet1'01Tierium 
KEC K IELL.A (Scrophulariaceae) 

Puceinio aonfmga Arth. & Cumm. Fig . 56 . 
Life cyc l e microcyc lic. Teliospores 26- 29( -31 ) x (31- )33-37( -40). 
dark brO\ol'n . Distribution: Arizona on K. antirrhinoides (Benth. ) 
Straw ssp. microphyZla (Gray) St r aw . 

LAGASCEA (Composi tae) 
Pucainia praetermissa J. Parm. Fig. 59. 

Life cyc l e unknown. Urediniospores (19- )21-26( - 28) x ( 17- )20- 23 
( - 25). br own; teliospores (32 - ) 35- 45(-53) x (20- )23-30 ( - 35). da rk 
brown. Distribution: Sonora on L. dscipiena Hems l . 

LEPTOCHLOA (Gr amineae) 
Puceinio dipZachnis Arth . Fig . SO. 

Life cycl e macrocyc lic , heteroecious. Aecia aec idioid on Bouuardia 
gZabe1'1'ima Eng l. , aeciospores 20-26 ( -28) x ( 17- ) 19- 23, colorless; 
urediniospores (20- )22-26(-28) x ( 18- )20- 24(-26). color l ess; telio· 
spores (28 - )32 -4 0( - 44 ) x (16-) 19-25(-28), brown. Distribution: 
Arizona on L. dubia (H. B.K.) Nees at the upper limit of the des ert. 

Puceinio ~eptochl.oae Arth. & Fromme. Fig. 43. 
Life cyc l e macrocyc l ic, heteroecious. Aecia aecidioid on Tal.inum 
panicul.atwn (Jacq.) Gaert ., neciospores 17- 21 ( - 24) x 14-16 ( -1 8). 
colorles s; urediniospores 19- 26 x ( 16-) 18-24 , brown; t e l iospores 
(24-)27-33( - 38) x (16- ) 18-22( - 25). brown. Distribution: Sonor a on 
L. filifol'mis (Lam.) Beauv. 

LIHONllR-1 (Plumbaginaceae) 
Uromyaes U.monii (DC . ) L~v. Fig. 87. 

Life cycle mac rocyclic, autoecious . Accia aecidioid , aeciospores 
(22 - )24 - 30(-33) x (19- ) 21-25 ( - 27), colorless; ured.iniospores (25 - ) 
29 - 33(-38) x (20-)22 - 28(-31), brown; teliospores (26 - )28 - 38( · 40) x 
(17- ) 19-26(-28), brown. Distribut ion: Ariz.ona and Baja Ca li fornia 
on L. aaU.fornieum (Boiss.) Hel l . 



14 

Figures 54-65. Species of Puccinia teliospores and urediniosporcs. 
54 . P. gM.ndeUae ssp. grindeZiae . 55 . P. spZendens. 56 . P. confraga. 
57 . P. distol'ta. 58 . P. gZobosipes. 59. P. praetermissa. 60. P. schedo
TVJaroi.. 61. P. grindeZiae ssp. riddeZZiae. 62. P. Zobaba . 63. P. obZiq
ua. 64. P. tst1YZ1r1Br-ii . 65. P. invelata. 
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Ll NUM (Linaceae) 
Melampsora ~ini (Ehr en.) Lev. Fig . 52. 

Life cyc l c macrocyc l ic, autoecious . Accia caeomoid, acci ospores 21-
28 x 19- 27. co l orl ess ; urediniospores 15-25 x 13-20, co lor l ess ; 
t e liospores 42 - 50 x 10-20, brown . Di s tribut ion: Ari zona on L. 
l.etJisii Purs h. 

LOLH.Jl.l (Gr amineae) 
Puccinia g1"aa1'tinis Pe r s . ; sec addendum . 

LYC lUt-1 (Solanaceae) 
Puccinia gl.obos ipes Peck . Fig. 58 . 

Li fe cyc l e macrocyc li c, autoecious . Aecia uredi noid , aeciospores as 
the uredi niospores ; uredi niospor es ( 18- )20- 25 ( - 27) x (27 - ) 30-42 ( - 46). 
brown; t e liospores (30- )34 - 40(- 46) x (24 - )27-34(- 37), dar k br own. 
Dis tributi on: Ari zona , Baja Ca l i fornia, Ca lifornia and Sonora on 
L. antiel"sonii Gray ., L. ber landi eT'i DunaJ , L. bl'evipes Benth . , L. 
exserotum Gray, L. f1'emontii Gray, L. parishii Gray . 

LYC URUS see Muh~qnbel'gia . 
LYSI LOt'tl\ (Legumi nosae) 

Ravenelia bajacalenais Cumm . & J. W. Baxt. Fig . 9 . 
Life cyc le unknown_ Uredi niospor es (15- ) 16- 19 (- 21) x {1 1- ) 13-1 6 
( -1 7), ye ll owish; teliospor e heads (74 - )80-1 10(-1 20) diam, (6)7- 9 
(10) ce ll s ac ross , brown; cys t s pendent , muJti ~eria te. Dis tribut ion: 
Baja Ca li fornia Sur on L. candida Brand . 

Rat>enelia ~ysiZcmae Arth . Fig . 10-
Life cyc l e unknown. Urediniospor es (24- )27 - 33[ - 37) x ( l l - ) 1 3-17(- 1 9~ 
brown; t e liospor e heads (75- )80-110 (-1 20L diam, (6)7-9 ce ll s across , 
brown; cys t s 11 ppresscd. Di s tributi on: Baj a California and Sonora on 
L- dival'icata (Jacq .) ~ta cb., L- candida Brand. 

~IALVELLA (~ta l vaceae) 
Puccinia Zobata Berk- & Curt . Fig . 62 . 

Life cyc l e microcyc lic . Te liospores (28- ) 33- 40( -44) x (16- ) 19- 26 
( - 29) , golden to brown. Distri bution: Arizona , Ca li forni a, and 
Sonora on M. ~epidota (Gray) Fr yx ., M. leprooa (Ort. ) Kr ap . 

~IED ICAGO (Legwninosae) 
Uromyces st M.atus Schroet. ; see addendum. 

~IERR£t.II A (Convo l vulaceae) 
Uro'"';~ces son.orensis He nne n & Cumm . Fi g . 89. 

Life cyc l e unkno•.n. Urediniospores (28- )30- 38(-42) x (20- )2 1- 24(- 26~ 
golden brown; t c liospores (28- ) 30-40(-4 3) x 24- 30(- 32), da rk brown . 
Di s tribut i on : Sonora on M. palmeM. (Wat s . ) House. 

mMOSA ( Legumi nosae ) 
Ravenelia fragrons Long var _ evel'nia (Syd. ) J- W. Baxt. Fig . 13. 

Life cyc l e unkno•n . Urediniospor es (15- ) 18- 23(- 26) x ( 13- ) 15-19 
( - 21), gol den; t e liospore heads (55- ) 60-100 ( -11 0) di am, (4)5- 7(8) 
cells across ; cyst s pendent. Dis tri but ion : Ari zona and Sonora on 
M. Zaziflora Bcnth. 

RaiJen.eUa fragrans l ong va r. fragran.s i s simi l ar to var. evemia ex
cept the t e liosporc heads have bead- like war ts , especia lly on the 
periphe ral ce lls . 

MUH LENBERGlA (Gr amin eae) 
Puccinia schedonnard.i Ke 11. & Swi ng . Fig . 60. 

Life cyc l e macrocyclic , he t eroeci ous. Aec ia aecidioid on Malvaccae 
but unknown in the desert; urediniospor es (18- )21-26 ( - 30) x (15- ) 18-
24( - 28), brown ; t eliospor es (24- )28-36(- 45) x ( 16- ) 18- 25(- 29), 
brown. Dis tribution: Arizona and Sonora on Lyaurus phleoides H.B .K .~ 
M. porteT"i Sc ri b., M. roepern; (Pres l. ) Hitch. but us ua lly above the 
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desert . 
NISSOL IA (Leguminosae) 

Uropy:cis nissoliae (Diet. li Holw.) Magn. Fig . 16. 
Life cyc le macrocyclic , nutoecious. Aecia uredinoid, aec iospor es 
( 14- ) 15-1 8(-20) x ( 12- ) 14-1 6(-17), ye llowi s h; urediniospores as the 
acciospores. Tel iospores (30- )33 -38( - 42) x (19- )21-24(-26), brown. 
Dis tribution : Sonora on N. aahottii (Torr. ) Gray . 

OENOTIJERA see Camissonia . 
PARTIIENICE (Compos itae) 

Puccinia invelata H. S . Jack. Fig. 65 . 
Life cyc l e macrocyclic, autoecious . Aecia aecidioid, aeciospores 
19-30 x 16-24, co lor less: u.rcdi ni.ospor es ( 19-)23-2&(-30) x ( 16-) 18-
22( - 24). brown; teliospores ( 32-) 35 -4 5(-50) x (20-)23 - 28( -30), ~rown. 
Dis tribution : Arizona on P. mot li s Gray . 

PELARGONlUM (Geraniaceae) 
Puccinia pela}ogonii- zonalis Doidge; see addendum. 

PENSTEMON see Xeckie lla . 
PfiASEOLUS ( Leguminosae) 

UPomyces appendicu.tatus (Pers. ) Unger. Fig. 88. 
Li fe cyc l e macrocyc lic, autoecious. Accia aecidioid , aeciospores 
( 18-)20-28(-33) x ( 16 - ) 18-20( -24 ), co l orl ess; urediniospores (20-) 
24-30(-33) x ( 18 - )20- 25 ( -2 7) , br o••n; telios pores (24-)28-33(-35) x 
(20-)22-27(-29), brown. Di s tribution: Sonora on P. atroop~aus 

DC. a. nd widely di stributed on garden bean, P. vulgaris 1.. 
PII RYGI LA.VfHUS (Loranthaceae) 

Uroomyces omatipcs Art h. Fig. 76. 
Li fe cycle macrocyclic, autoec ious . Aecia aecidioid, aeci ospores 
24-27 x 18-23 , color less; urediniosporcs (26-)30- 40(-44) x (19-)21-
24 ( -26) , ye ll owish; t e liospores (24-)28-34(-37) x (20-)22-26, dark 
brown . Dis tribut ion: Baja Ca l ifornia Sw- on P. sonol"'Qe St a nd. 

PISC I OIA (Leguminosae ) 
Ravenetia piscidiae Long. Fig. 14. 

Life cycle unknown. Urediniospor es (18-) 20- 22( - 24) x (14-) 16 - 20, 
brown; tclios por e heads (60- }75-110(-120) diam, (3- }4-6 ce ll s 
across , brown; cys t s appressed. Distri bution: Sonora on P. mollie 
Rose . 

PLUCHEA (Composi tae) 
Puccini a oceZUferoa Cumm. Fig. 66. 

Li f e cycle macr ocyc lic, autoeci ous. Aecia aecidioid , aeciospores 
13-1 7 diam, co lorless; urediniospores (24 - )28-33( - 35) x (22 - )24-27 , 
brown; t eliospores (40- ) 43-55 ( - 67) x ( 16-) 18 - 24 ( - 26). go lden bro•11 . 
Distribution: Baja California on P. pW'"purascens (SW. ) DC. 

PROSOP IS (Leguminosae). 
Ravenelia w-izoni ca Ell. & Ever. Fig. 12 . 

Li fe cyc l e macrocyclic, autoecious . Aecia on woody ga lls, uredinoid, 
aeciospor es (25- )28 -4 2(-44) x ( 15 - ) 18- 22, brown; urediniospores (30- ) 
33-46(-50) x ( 16-) 17- 22(- 24). brown; t e liospore heads (60- )75 -100 
( -11 0) diam, (S - )6 - 8(9) ce ll s ac r oss , bro~oo·n ; cysts pendent, multi
seri a t e . Dis tribution: Ari zona a nd Sonora on P:rosopis glandut.osa 
Torr . 

PS I LOSTROPHE (Compositae) 
Puccinia gr-inde'Liae ssp. riddeZ'Liae (Griff.) s t a t . nov. Fig. 61. 

(Gymnoconia 1'iddeUiae Griff. Bull. Torrey Bot. Club 29 : 296 . 1902) . 
Life cyc l e macrocyc lic , a utoecious, unstabl e (?) . Aecia aecidioid, 
aeciospores (24 - ) 26 - 30 ( -34) x (19- ) 22-25(27). ye llowish; uredinio
spores uncommon, 24 -30 x 23 - 25 , yellowish; teliospores (40-) 44-58 
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Figures 66-77. Species of Puccinia~ Pros podium and Ul "'OI1JJCBB ; telio
sporcs and urcdiniospores . 66. Puccinia. ocQlli fem. 67. P. hi Grocii v. 
harknessii . 68. P. sherardiaw. . 69. P. heUanthi . 70. P. turgidipes . 
71 . P. abl'Upta . 72. P. enceHae. 13. P. =nthii . 74. Prospodium appsn
diouZatwn. 75. Ul'Of"lJCOs shea.rianus . 76 . u. O:J'"7llltipes . 77 . u. socius . 
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( - 64) x ( 18- )21-26(- 29), br own. Di s tribution: Arizona on BaiZeya 
multil'adiata Harv . & Gray , P. coope:roi (Gr ay) Greene . 

RAF l NESQUIA (Composi t ae) 
Puccinia hieroacii (Roch . ) Mart. var. h.arloJ.eBBii (V i ze) Cumm . Fig . 67. 

Life cyc l e macrocyc lic, autoec i ous. Aecia uredinoid , aeciospores 
(22- )2 3- 26( - 30) x ( 16- ) 19- 24(-26), bro•'Tl ; uredi niospor es as the 
aeciospor es; t e liospores (30- )33- 40(-46) x ( 18- )2 1-25(- 28) , br own . 
Dj s t ribution: Arizona on R. neome:r:icana Gray , StepJzanomer ia pauci
fl.oro (Torr. ) A. Nel s . 

SALI X (Sa licaceae) 
Nelampsoro paradoxa Die t . & Holw . Fig . 53 . 

Life cyc l e mncrocyc lic, he t e roecious . Aec i a cacomoi d on La.:r-iJ: but 
not i n the desert ; urediniospores 17- 24 x 15- 19 , col orless; t e l io 
s pores 29- 43 x 11-14, brO\\Tt , Dis tribution : Ari zona on S. gooddingii 
Ball , us uall y above the deser t . 

SARCOSTEI>U.IA (Asc l cpiadaccae) 
Puccinia obZiqua Berk . & Curt. Fig . 63 . 

Life cyc l e micr ocyclic. Te liospor es (20- )25 - 33(- 40) x (15- ) 19- 22 
{- 24), brown. Di s tri bution: Arizona , Cali fornia , and Sonora on S . 
cynanchoides Occn., S. hirteZ.Zwn (Gray) R. Hol m. 

SIDA (in pa r t), s ee NaZveZla . 
SORGHU~I (Gr amineac) 

Puccinia. pu.rpU!'ea Cooke ; see addendum. 
SI'IIAERALCEA (~la lvaccae) 

Pu.ccinia sh2rrwdiana Koern . Fi g . 68 . 
Life cyc l e mic r ocyc lic . Te liospor es (30- )44 - 64 ( - 70) x (1 7- ) 20-28 
f-3 1), brown . Di s tribution: Arizona and Ca l iforni a on S . ambigua 
Gray, S . angustifoZ.ia (Ca \1. ) G. Don, S . emoryi Woot. & Stand. 

STEPHANOMERIA see Rafinesquia. 
STRUTftANTI IUS (Loranthaceae) 

Uromyces socius Arth. ~ Ilo lw . Fig . 77 . 
Li fe cyc l e macrocycli c , autoecious . Aeci a aecldioi d, aeclospores 
26- 35 x 23- 27 , co lorl ess; uredi niospor es (35 - ) 40- 50( - 55) x ( 16- ) 19-
25(- 27), go lde n; t e liospor es (27- ) 30-40 (-44) x ( 17- ) 19-24 , brown . 
Di s tri bution: Sonora on S . haenkeanus (Pres l) St and , 

SUAEDA (Chenopodlaceac) 
Uromyces gigcmteus Speg. Fig. 90. 

Life cyc l e mac rocyc lic . autoecious . Aecia aecidioid. aeciosporcs 24 -
27 x 18-20 , co l orl ess; uredi niosporcs (24 - ) 26- 30( - 32) x ( 17- ) 19- 24, 
gol den; t c l iospot·es (24-)26- 35( - 40) x ( 16- ) 18- 24(- 25) , go lde n br ok'Tl , 
Dis tribution: Ari zona on S . to'I'Peycma Wat s . 

TAL I NU~I (Por t ul acaccae) 
Puccinia leptoch loa.e aecia l s tage , sec Leptochloa . 

TECmiA (Bignoniaceae) 
Pl'Oapodium appendiculatum (Wi nt. ) Ar th. Fig. 74 . 

Life cycle macrocyc l ic, autoecious. Aecia uredi noid , aeci ospores 
24-34 x 21- 26, bro,_·n; urediniospores 21- 26 x 15 -1 8, brown; t elio
spores 39-SS x 23- 32 , da rk brown. Di s t ribu t ion: Baj a Ca li fornia Sur 
on T. atana (L.) J uss. 

TE PHROS IA (Legumi nosae) 
RaveneZia epiphyZla (Schw . ) Die t. Fig . U. 

Life cyc l e macrocyc l ic, autoecious. Aecia urcdi noid , aeclospores as 
t he uredin iospores; ured i niospores (23- )27 - 33(-38) x (17- ) 19- 22( - 24), 
go lden ; t e l i ospor e heads (75 - )80-1 25( -1 40) diam , 5-8(9) cell s ac ross, 
brO"-'" · Di s tri bution: Sonora on T. pUl'pUl"ea (L . ) Pers . 
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Figures 78-9 1 . Species of Urorrryces; tel iospores and urediniospores. 
78 . u. compactus . 79. u. beLoperones . 80. u. punctatus. 81. U. era
groostidis . 82. U. i ntrioatus. 8.3. U. tranzso:he'Lii . 84 . U. suphorbiae . 
85 . U. setariae- itaUcae. 86. U. indigo ferae . 87. U. Lirr<mii . 88. U. 
appendiculatus . 89. U. sonol"ensis. 90. U. giganteus . 
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TETRANERIU~I (Acanthaccac) 
Puccinia tetrame1'ii Seym. Fig. 64. 

Life eye le macrocyclic, autoecious. Acci a accidioid, aeciosporcs 
20-26 x 18-22, colorless; uredlnl ospores (22-) 24-28 ( -30) x ( 17-) 19-
23(-24) , brown; teliospores (33-)38-44(-57) x (23-)26-30(- 33), dark 
brown. Dist ribution: Arizona and Sonora on Dicliptem Pesupino.ta 
(Vohl ) Juss. , Jacobiftia me=icana Seem., T. hispidwn Nees. Some host 
idcnti tie s uncert ain . 

TlTIION lA (Composi t ae) 
Puccinia oncel.iae Diet. & Holw . Fig . 72. 

Life cycle macrocyclic, autoecious. Aecia aecidioid, acciosporcs 
18-24(-27) x (13-) 16-21(-23), color less ; urediniospores (18 - )20- 24 
(-28) x (17-) 19-23 (-25), brown ; teliospores (32)36-46( -5 2) x ( -19-) 
22·26(-29), brown. Distributjon: Arizona and Sonora on T. thUJ"bol'"i 
Gray. 

TR!TELE10PSIS sec Diche!ootenma. 
TRITICU~l (Gramineae) 

Pu.ccinia g:rwninis Pers.; see addendum . 
Puccinia rooondita Roberge ex Ocsm.; see addendum. 

VIGUIE RA (Composi tae) 
Puccinia abrupta Diet. ~ llolw. Fig. 71. 

Life cycle unknown. Urediniospores ( 18-)20-25(-28) x (16- ) 18-22 
( - 24), brown; teliospores (30- )35 - 44(-50) x ( 21-)26-31(-35), brown. 
Distribution: Arizona and Sonora on V. dentata (Cav. ) Spreng. and 
vars. 

Puccinia turgidipes H. S. Jack. Fig. 70. 
Life cyc l e raacrocyc 1 ic, autoecious. Aecia aecidioid, aeciosporcs 
(20-) 23-27( -30) x (16-) 18-22, color l ess ; urediniospores (24-) 26-31 
(-33) x (15 - ) 17- 25(-28), brown; teliospores (36-)38-44(-48) x (29-) 
30-35 ~ dark brown. Distribution: Arizona on V. deltoidea Gray . 

XANTIHUM (Compositae) 
Puccinia :r;anthii Schw. Fig. 73. 

Life cycl e microcyc l ic. Teliospores (30-)36-60(-70) x 13-19, brOh'n
ish. Distribution: Arizona and Sonora on X. st1'"Wllt21'"iwn L. , X. sp. 

ZEA (Gramineae) 
Puccinia sorghi Schh'.; see addendum. 

ADDENDUM 
The fo llowing fungi occur occasionall y on cu lti vated plants bu t 

are not considered to be elements of the desert flora a lthough they 
are inc luded in the index: Puccinia antiM'hini (snapdragon rust), P. 
asparagi (asparagus rust) , P. calcitmpae var. centaureae (saff l oh'cr 
rust), P. convoLvuli (morning-glory rust), P. gPa.111inis (b lack stem 
rust), P. ma.Zoocearum (hollyhoc k rustL P. pelargonii- zonalis ("geran
ium" rust) , P. purpurea (sorghum rust), P. r econdite. (h'heat l eaf rus t), 
P. sorghi (corn rust) , P. tanaceti var. tanaceti (chrysan themum rust), 
Uromyceo betae (beet rust), U. sti'iatus (alfa lfa rus t ) . 
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SUMMARY 

SEM studies of ascospore morphology of the type 
strains of Pseudoaraahniotus pmctuatus , P. marginosporus , 
P. hyaZinosporus and NarasimheZ~ poonensis have pr ovided 
defi nitive evidence i n support of positive r e l a t ionships 
for these strains. Justifi ca t ion is given for accep tin g 
P. mrginosporus , P. pmctatus and N. poonensis as synonyms 
of Rollandina capitata . R. hyaZinospom di ffers dis 
tinctly f r om R. capitata on the sole basis of ascospore 
morpho logy . R. capitata pr oduces a scospores that a r e 
lenticular with a prominent longitudinal rim ; R. 
nyaZinospora produces sphe r ical t o oval ascospores without 
rims. 
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INTRODUCTION 

Thirumalachar and ~tathur (9) established the genus 
NarasimheZZa for a single isolate from soil in India. They 
described the species, N. poonensis, as producin g 
lenticular, ridge d ascospores. Orr a nd Kuehn (5) examined 
the t ype c ulture a nd determined th a t it was a st rai n of 
Pseudoarachniotus marginosporus Kuehn & Orr de s c rib ed 
earlier. Arx (2) accepted N. poonensis as l egitimate and 
included bo th P. marginosporus and P. hyaZinosporus Kuehn , 
Orr & Ghosh in the synonomy. Ar x ( 3) also inc luded this 
synonomy in his r eport on gene ra of f ungi sporulating i n 
pure c ulture . That sy nonomy is incorrect because two 
species th a t dif fe r morphologica lly a r e involve d. 

Roy e t al. (8), i n s tudyin g n umero us r ela t e d isolates, 
dete rmine d that two distinct species were p r esent . They 
also de t ermined that the two species we r e of th e gen us 
RoZZandina Pat. For clarifica t ion, synonomy of t he two 
species i s noted be l ow: 

RoZZandina capitata Pat. 1905 . Bull. Soc. ~lycol. Fran ce 
21. 83. 

= Pseudoarachniotus marginosporus Kuehn & Orr. 1963. 
~1ycop a thol. ~1ycol. Appl. 19: 25 7. 

= Pseudoarachniotus punctatus Out ta & Ghosh. 196 1. 
Mycolo gia 56 : 15 3. 

NarasirmeZZa poonensis Thirum. & Mathur. 19 65 . Sydowia 
20 :185. 

Arachniotus marginosporus (Kuehn & Orr) Uda gawa. 1970. 
Tr ans . Mycol. Soc. Japan 10:103 . 

= NarasirmeZZa hyaZinospora (Kuehn, Orr & Ghos h) von Ar x. 
1971. Persoonia 6:374 . (in part). 

RoZZandina hyaZinospora (Kuehn, Orr & Ghosh) Roy, Orr, & 
Ghosh. comb . nov. 1978. I n, Procee di ngs of the I nt ernational 
Sy1!1'osium on Taxonomy of Fungi, Madras, India P . 221. 

~ Arachniotus hyaZinosporus (Kuehn, Orr & Ghosh) Apinis, 
196 4. ~1ycol. Pap. 96:41. 
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= NarasimheLLa hyaLinospora (Kuehn, Orr & Ghosh) von Arx. 
197l. Persoonia 6:374. (in part) . 

Arx (4), however, disagreed with the placement of 
these species stating that RoZZandina was a nomen confusum. 
He also stated that RoZZandina sensu Apinis ( 1) is syn
onymous with Nannizzia Stockdale . We have agreed with the 
latter consideration (6, 8) . We do not agree with the 
placement as give n by Arx (2, 3, 4) nor with the synonomy 
noted for these two species. 

The purpose of this communica tion is to demonstrate 
that the two species unde r consideration are distinct and 
that Scanning Electron Microscopy (SEN) provides a n addit 
ional technique in studies of morphology for t axonomic pur
poses. 

~!ATERIALS AND HE'n!ODS 

RoZLandina strains: 

0-3237, t ype strain, Pseudoarachniotus punctatus Dutta 
& Ghosh (= Rollandina capi tata Pat.) 

0-729, t ype strain, PseudOarachniotus marginosporus 
Kuehn & Orr (= RoUandina capitata Pat.) 

0-733, type strain, Pseudoarachniotus hyaLinosporus 
Kuehn, Orr & Ghosh (= RoZZandina hyalinospora (Kuehn, Orr 
& Ghosh) Roy , Orr & Ghosh) 

0- 3540 , type strain, NarasimheZZa poonensis Thirum. & 
Hathur (= RoUandina capitata Pat.) 

Specimen preparation : Sporula ting cultures of the selected 
strains were prepared for study in the SEN by the method 
des cribed by Pier et al. (7) . 

RESULTS AND DISCUSSION 

Scanning Electron Hicros cope (SEH) studies of the ascospore 
morphology of the type strains of P. punctatus, 
P. marginosporus , P. hyalinosporus and N. poonensis have 
provided definitive evidence supporting our contention 
regarding the relationships of these strains. Our obser
vations support the i nclusion of P. marginosporou.s , 
P. punctatu.s and N. poonensi s as synonyms of R. capitata , 
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while R. hya Zi nospora is d is ti nc t f r om R. capitata on t he 
so l e basis of ascos pore mo rp ho l ogy . These res ul ts are at 
va ri a n ce wi th those of Arx (4) wh o conside r e d P. hyaZino
spOT'US s imila r t o N. poonens i s . The l a tte r h as no pe r idial 
hyphae , but the ascosp o r es a r e h ya li ne t o pale ye llow wi t h 
a rim a ro und the lon gitudinal a xi s . 

The SEM s tudy a l so con f i rms p re vi ous obse rva ti ons of 
as cospo r e morphology f or P. punctat us (Fi gs . 1- 6). TI1e 
ovoid to l e nti c ula r spores have de fi ni te an d promi nen t 
pun c ta ti ons, o fte n with sp i ne -like p rot rus i ons (Figs . 5-6 ). 
The l ongi tudin a l rim i s wide , ve ry di s t i n c t and p romin e nt 
(Fi gs. 2- 4). In th e ori gina l descri p ti on of P. punctatus, 
punc ta ti ons on t he oute r walls of th e ascos pores we re 
desc r i bed , a s we l l as th e prese n ce o f a promine nt rim on 
the lon gitudin a l axi s . Roy e t a l. (8) s t a t e d th a t th e 
pun cta ti ons on t he as cos pores a re ve ry dif f i c ult t o 
obse rve "''ith a l i ght mi c r oscope and a re no t sa tisfac t o ry 
as a t axonomi c cha rac t e r . I n this study, the ov a l t o 
l e nt icula r ascospo r es o f P. marginosporus (0-729 ) a ppe a r 
almost s mooth walled and pos sess a n a rrow polar rim 
(Fi gs . 7-9) . In N. poonensis (0-3540), the ascos po re s a r e 
similar with an a l mos t smooth s ur face and a promin e nt 
l ongi tudin a l rim (Fi gs . 10-11) . Thi s s tudy a ppea r s t o 
s upport our previous obse rva t ions (5, 8). Th e p resence of 
de posits may give th e app e aran ce o f r ou gh s po t s on th e 
spro re wa ll (Fi gs. 10-11). Contrary t o th e obse r vations o f 
Arx (2), the sp ores a re no t "inequila tera l l e nti c ula r" and 
the e q ua tori a l e dge is not frin ge d . Th e s e ch a r ac t e risti cs 
apparently sugge sted a spiny wall to Arx . 

Our SEM studies s how that the ascosp o res o f R. hyaUn
ospora a r e a lmos t s pheri ca l and their sur faces are pitted 
r a th e r t han s moo th. Th e s pore s we r e o r iginally de s cribe d 
as s mooth-walle d. Roy e t a l. ( 8 ) made specifi c comments 
on ce rtain strains. I n strain 0 - 287, th ey no t e d tha t the 
asc.ospore s of t e n appea r e d rou ghe ne d due to crys tals or 
othe r mate ri a l s laid down on th e sur face . Fi gs. 12-15 
pre s e nt e vide nce th a t de pos i ts of some ki nd a re present on 
th e spo re s ur fa ce . Hhen the pits are c omplete l y c ove red , 
th e spor es may look s moo th (Fi gs . 12- 15); wh e n the de posits 
are re move d, the pits are di stin c t and ca us e th e spore 
s ur f a ce to a ppea r r o ughene d or pun c tua t e ( Fi g . 14) . The 
ori gin of the pits on the surface of th e ascospore wa lls o f 
R. hyahnospora may h a ve o ri gina t e d fr om s ma ll s ph e r es a s 
sugges t e d b y the appearan ce of the wall in Fi g. IS. Th e 
wall as shown i n Fi g . 13, howe ve r, suggest th a t ves icles 
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Figures 1- 6. Pseudoarachniotus punctatus . Figure I. 
Asco ca rp cluster . x 9400 . Figures 2-4 . As cos po r es s how
ing longitudinal rim and roughe ned s urfa ces . x 8100 , 
x 9400, x 9200 . Fi gur es S-6. Ascospores with spine-like 
and tubercle- like proj ec tions . x 18 , 000 . Fi gur e 7 . 
Pseudoarachniotus rnarginosporus . As cospor e clus t e r , x 9200 
( Fi gu res 2 and 5 , sam ascospore ) . 
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Figures 8-9. Pseudoarachniotus marginosporus . Ascospores 
appear almost s mooth-walled with promjn ent rims. x 10,000 , 
x 9400 . Figures 10-ll. Naro.sirriheZZa poonensis. 
Ascospores showing narrow pola r rim and nearly smooth sur
face . x 9000 , x 16 ,000 . Figu res 12-1 3. Pseudoaro.chniotus 
hyaZinosporus. Fig. 12 . Ascospor e cluster. x 8200. Fig. 
13. Ascospores showing pitted surface . x 16,000 . 
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Figures 14-1 5. Pseudoaro.chniotus hyaUnospoPus . Ascosporr,s 
showing the pitted surface and deposited material. 
X 24,000 , X 25 ,000 
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were present and had lost their tops. Similar vesiculation 
as shown in Figs. 8 and 9 were noted by Pier et al. (7) for 
macroconidia of ~ncrosporum. Additional strains with 
similar rough or punctate surfaces are 0-821, 0- 963 and 
0-3265. 

Arx (2) transferred P. punctatus to Anachniotus, 
combinin g i t as A. punctatus and stating that it closely 
resembl ed A. dankaZiensis (Cast.) Van Beyma because of the 
presence of a very prominent equatorial rim around the 
as cospores in both species. He mentioned the orange, color
ation of the colony, but overlooked the green coloration of 
the mature colony. The latter is a distinct diagnostic 
character for most strains of RoZ.Umdina . Moreover, the 
ascospores of P. roseus Kuehn (= A. dankaZiensis (Cast.) 
Van Beyma) a r e larger, pale yellow, spherical and banded 
in sur face view (6). Our results do not support the 
inclusion of P. punctatus in Anachniotus sens u von Arx nor 
any relationship with A. dankaZiensis . 
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COMPARATIVE PHYSIOLOGY OF SOME STRAINS Of ROLLANDINA1 

RATNAKAR ~iOHANTY 

School of Life Sc i ences, Sambal pur Uni vers i ty 
Burla ,Orissa,India 

AND 

GOURI RANI GHOSH 
Depa r tment of Science , Life Sc iences Laboratory 

Regional College of Educati on, 
Bhubaneawar- 751007, Orissa , I ndia 

SUNNARY 

A compa rative physiological study on four s trains of 
Rollandina Pat. was undertaken t o ascertain whether or not 
nutritional pari ty exists between taxonomical ly related 
species and between strains of the same species isolated 
from saprophyti c and clinical sources . The dry weight and 
quantity of cellular pr otein produced by the saprophytic 
strains wa s greate r than that of the clini cal str ains at 
their respec t ive peak periods of growth. All the three 
strains of Rollandina irpitata behaved alike and differed 
distinctly from R. hya nosaora in their R. N. A. make-up . 
Results of t he 't' test con ucted on the D.N.A . content of 
the mycelia / mg of dry weight indicates that all four f ungi 
belong to the genus Rollandina. 

On a compar ative basis Ghosh (196o) studied the 
nutrit i onal aspects of six species of Gymnoa scaceae with 
re spect to the ir carbon , nitrogen, vitamin and trace 
element requirement s . She observed that Ct enomyces 
serratus Eidem, G~noascus reess ii Baranetzky , and 
IraChniOtus retic atus Kue~mauroascus kuehni i ) 
(Kuehn } von Arx) had nutri tiona l requirement s-more-
simila r t o those of the Trichophytoneae than t o the 
Aspergillaceae . Ot her members (Myxotri chum unc i nat um 
Eidem (.Gymnoascus uncinatus Eidem), and Penicillium 
spiculisporum Lehman demonstrated requi rements more 

1. Pres ent ed at the Second International Mycological 
Congress, Tampa , Florida, Aug . - Sept , 1977 . 
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similar to the Asperglllaceae t han to t he Trlchophytoneae. 
She could not, however, present any clear cut physiologi
ca l evidence which would better support a classification 
which related the Cymnoascacea e more closely to Aspergill
aceae or to the Trichophytoneae than has been suggested 
by morphological studies. C. serratus, c. reessii and 
species of Amauroascus Schroeter are kera t inophilic and 
simila r nutri t ional requirements are probable. Several 
members of the Trichophytoneae are known to produce 
Cymnoascaceous perfect stages . Strains of Cymnoascaceae 
i solated from clinical sources have been reported · 
(Orr et al 1977 a , b ; Roy et al 1978) . Further more many 
dermatophytes are geophilic a nd become "opportunist ic" 
by chance. The elm of the present i nvestigation was to 
determine whether or not n~tritional parity exists 
between similar taxonomic strains and between strains of 
the same species isolated from saprophytic and clinical 
sources . 

The fungi chosen for the present study were 
Pseudoarachnlotus mar~inosporus Kuehn and Orr ; P. 
Bunctatus Dutta and C osh t P. hyallnosporus Kuehn , Orr & 

hosh and Narasimhella poonensls Thlrum & Pi8thur . These 
a re closely related fUngi which have posed numerous 
taxonomic problems . Recently , they have been placed in 
the genus Rollandina by Roy , Ghosh and Orr (1 978) . A 
comparative study of their biochemical behaviour and 
specifically on nitrogen metabolism was undertaken in 
order to aid i n clarifying this taxonomic confusion . 

~~TERIALS AND METHODS 

The s t r ains of Rollandina cipitatp used in this 
study were ; (i) Rorranaina ctp

1
tata at . (GR- 6 , 0-11 2) , 

isolated from cat dung , Jaga s ngpur, Cuttack , Orissa, 
India (. type strains of Pseudoarachniotus mar~nos~orous 
Kuehn and Orr 1963); (ii) Rollandina capitate GR-2 , 
0- 962 , STM F 22 3), i solated !rom a Tinea co~oris lesion 
of a male patient at the School of Tropical edicine, 
Calcutta (. type str ain of Pseudoarachniotus ~unctatus 
Dutta and Ghosh , 196~ ); (iii ) Rollandina capi ita Pat. 
(GR-~2 , 0- 3540) , isolated from soil In Poena , n ia (~ype 
strain of Narasimhella poonesZK Thirum and Mathur, 1965); 
(iv) Rollandlna hyallnospora uehnl Orr & Ghosh) Roy , Orr 
and Ghosh (CR- 52 , 0- 1247, ST~\ F 231 , isolated f r om a 
ring-worm lesi on of a huma n male patient at the School of 
Tropical Medic ine, Calcutta , India (. type strain of 
Pseudoarachniotus hyalinosporous Kuehn , Orr & Ghosh, 1961) . 

Glucose-aspa ragine liquid medium of Lilly & Barnett 
(1 951) wi th pH ad justed to 6 . 5 was used as the basal 
medium throughout this investiga tion . Experimental 
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procedures of Ghosh (1 960) were followed . Growth wa s 
recorded up to 31 da ys of incubation according to the 
technique of Kashyap et el (1 972) . The pH of the culture 
filtra tes was recorded immediately after f iltra tion i n 
each case. Based on the growth profiles thus obta ined , 
five growth phases on the 1st , 3rd , 5th, 7th and 9th days 
were chosen for analytical studies . 

Fresh mycelia harvested at dif f erent phases of growth 
were processed for separation of the macromolecules 
according to Schneider (1945). The macromolecules were 
precipitated in the homogenate by 10% TCA, RNA hydrolysis 
was accomplished by a modification of the Schmidt and 
Thannauser method (1945). RNA , DNA and proteins thus 
separated were quant i fied by various colorimetric 
reactions. The protein concentration wa s measured employ
ing Folin- Ciocelteu reaction of Lowry et al (1 951); RNA 
content was determined by Orcinol method of Ceriotti (1 955 ) ; 
DNA content was assayed by Dische's method (1 930) . 

RESULTS AND DISCUSSION 

The growth profi les of GR-6 (saprophytic) and GR- 52 
(cl inical) are similar (Figs . 2&4) , with maximum growth on 
the 3rd day. However GR- 29 (clinical) resembles GR- 42 
(saprophytic) in demonstr ating a slower growth r e te 
(Figs.3&1). All the four profiles were similar in lacking 
a lag phase. Some differences were observed between the 
behaviour of the saprophytic and the clini cal s trains : 
(a) the dry weights of saprophytic strains were greater 
than t he clinical strains at t heir respec t ive maximum 
growth phases. (b) A sudden drop of pH was observed in 
clinical strains while the drop was gradual in saprophytic 
strains. In general, the pH demonstrated a decline value 
as growth proceeded and drifted to alkalinity during 
autolysis (Figs .1-4). 

It was observed that the cellular protein contents 
increased in all four isolates during their active growth 
phase and decreased during autolysis (Fig . 5) . The 
quantities of cellular protein in the saprophytic strains 
were greater than in t he clinical strains at their 
respective peak periods of growth. Increase in cell ular 
protein is apparently similar to the increase in dry 
weights (Figs .1-4) . Readings i ndicate that the p rotein 
make- up of the saprophytic strains was greater than that 
of the clinical ones . It appears that the saprophytic 
strains may be better adapted in nature than the clinical 
strains. The pattern of cellular protein synthesis, 
however, was similar in ell the four fungi tested. 
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The quantity of RNA per mg of dry weight of mycelia 
increased up to the 3rd day of growth in strains GR-6, 
GR-42 and GR-52 (Fig . 6) while in strain GR-29 the increase 
continued until the 5th day of incubation. Re spective 
growth curves are similar (Figs . 1-4) . The increase in RNA 
content dur ing acti ve growth period of all four fungi 
indicates that active protein synthesis is occurring. 
After production of the maximum amount of RNA on the 3rd 
day (GR- 6 , GR- 42 snd GR-52) and 5th day (GR-29), a decline 
in RNA content/mg dry weight of mycelia was observed 
(Fig . 6) . This decline corresponded with the drop in the 
mycelial dry weights and cellular protein content of each 
of the four strains (Figs.1 - 4). This decline in RNA content 
suggests that protein synthesis was affected with the onset 
of autolysis . It is interesting to note that the two 
saprophytic strains of R. cs~tsts (GR-6 and GR-42) 
demonstra t ed an increase inA content after the 5th day 
of incubation . In the clinical strain o! R. capitata 
(GR- 29) however, RNA content continued to-increase until 
the 7th day of incubation. It appears that during autolysis 
simultaneous synthesis of cellular proteins occurred. 

R. hyslinospors (GR-52) differed from the above three 
strains ln demonstrating a continuous and steady drop of 
RNA content after the 3rd day of incubation. The curve 
shown in Fig . 6 indicates that protein synthesis was 
occurring in spite of autolysis. Thus, the metabolic 
utilization of RNA in the mycelia occurred rapidly during 
growth . 

Results recorded in Fig . 6 show that three strains o! 
Rollandina caaitata (GR-6, GR-29 and GR-42) behaved alike 
and differed istinctly !rom R. hyalinospora (GR- 52) in 
their RNA make-up during grow~. 

The quantity of DNA/mg dry weight of mycelia o! the 
four fungal strains was also analysed a t the fi ve stages 
of growth. The values obtained a re compared in Table I. 

For comparative purposes the 't' test was performe~ with 
fol l owing results. The calculated 't' value for the means 
of GR- 6 and GR-42 is 1.1 6 ; !or GR-6 and GR-29 is 1.162; fo r 
GR-29 and GR- 42 , the value is 2. 626; !or GR-6 and GR- 52 it 
is 0 .64; for GR-42 and GR-52 the 't' value is 1.53 ani !or 
GR- 52 and GR-29 it is 2.41. 

From these values it can be concluded that the 
quantities of DNA in GR- 6 and GR- 42 and GR- 6 and GR-29 are 
not significantly di ff erent at the 0.05 level. Though the 
't ' value for GR- 29 and GR-42 at the 0 . 05 level is 
mar ginally significant, yet at the 0 . 01 level the value 
is not significant . Moreover, as discussed above, these 
two strains ha ve shown similarities i n their biochemical 
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Comparison of total DNA content s in ~ · capitate 

and R. hyalinosoora 
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(All val ues are in mg per mg of dry weigh t of mycelia) 

~ays of I R.caek~a~a 
incubation ~CR-42) ( -2 ) (CR- 5) 

I !l. · £eai~nospora 
R- 2) 

1st 0.0002205 0 . 0000692 0.000106 0 . 000048 

3rd 0.000144 0 . 000156 0 . 000159 0.0001 69 
5th 0.000128 0 . 000102 0 . 000156 0 . 000176 
7th 0.000157 0 . 00011 0.000139 0 . 000104 

9th 0 .000174 0 . 00011 0 .000155 0 . 0001 10 

* 0.0001647 0 . 0001094 0 .000143 0 .00012 14 

! ! ! ! 

0.0000158 0 . 0000 138 0 . 0000098 0 . 000024 

* Mean :!: S .E.M. 

behaviour analysed during this investigation . On the basis 
of l ike biochemical behaviour of CR-29 and CR- 42 the margi 
nall y significant 't' value at the 0 . 05 level can be over
looked end possibly be attributed to s t rain variation . The 
results suggest that CR- 6, CR- 29 and CR- 42 are merely 
strains of the same species and ere not different spec i es . 

Fr om the calculated ' t ' value of the means of the DNA 
quanti ties it can be concluded that strain CR- 52 (Rollan
d ina hyalinospora) is closely allied to the strain~ 
ana-cR- 42 (R. capitate) but the va lue differs slightly 
for strain CR- 29 (R. ce~itete ) at the 0 . 05 level end in
sign i fic antly at t ne 0 . 1 Ievel. This cl ose affinity of 
R. capitate and R. hyalinoslora based on the calculated 
Tt • val ues of the means wou d indicate that they or igina
ted from the same genetic stock and represent species of 
the same genus. 
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( [. S011 E DISBURSEMENTS OF SCHWE IN ITZ ' S FUNGI. 
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The two maj or mycologica l publications on Nort h Ameri 
can f ungi by Schweinit z ( 1822, 1832) r esulted f rom his 
col l ectio ns and observations in Pe nnsy lvania and North 
Carolina . Togethe r wit h some exot ic fungi (mostly f rom 
Sul'inam), these Nor th Ame r ican specimens mad e up his f un gus 
herbar i um , wh ich s ubsequently became part of the herbariwn 
of t he Philade lphia Academy of Nat ural Sciences. Both during 
his lifetime and after his death, howe ver , Sc hweinitz's 
fungus he rbarium wns liberally s cat tered . Shear 8t Ste vens 
(1917) r epor ted on no less than l4 di sbursements of speci 
me ns, but providecl few details of the transactions. Recently 
I have been able t o rea d the correspo nde nce betwee n M.J. 
Berke l ey and l!.A . Curt is, which ha s furnished dates and cir 
c umstances no t pre vious ly reporte d. The purpose of thi s 
paper is to docume nt certain di sbursements of Schweini tz's 
fungi i n order both to cla r ify the history of t hese e vents , 
and t o ind ica t e 1:he probable pr esent r eside nces o r these 
specimens. 

1 . Between 6 J uly and 13 Sept 1821 Sc hweini tz di s 
patched a box contain i ng "near l y 1000 Ph ae nog. &:. Cryp. for 
Prof . Hooker '' to Jo hn Torrey, who fo rwarded t he lot to 
Hooker in Glasgow (Shear & Ste vens . 1921: 217- 220). La t er, 
when Hooker became d i rec t or of th e Royal Botani c Gardens at 
Kew, this cache of Sc hwe initz spec imens became part of the 
he rba rium. It was ack nowledged by Berkeley (Berke l ey & 
Curtis , 1856 ) i n the i ntroduc tion to his "Commentary " . 

2 . Berkeley (ibid . ) also me ntione d that Torrey pre 
sented '' us" his col l ection of Schweinitz specime ns. It 
was Cu1·ti s who r ece ived t his collec tio n (l e tter from Curti s 
to Pec k, 2.ix .70) : "Whe n I conrne nc ed the s tudy of these 
things, Dr . To rrey gave me all his Schwe initzian Fungi, 
whic h wer e of g rea t service . " 

It must be men t ioned , however, that the fu ngi e numera 
ted in Schweinitz's ( 1822 , 1832) pub l ications were , of course, 
not the o nly f ungi i n hi s herbar ium. Mor eover, he kept at 
least fi v e duplica t e s pecime ns of each taxon o n hand "in 
o rder to se nd to f ri e nd s who wish to have th em" (le tter , 
Schwei niLz to Torrey, 24.vi.l820 ; Shear & Ste vens, 1921). 
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If s uc h co llec tio ns which became de pleted were augmented 
with new mate r ial. th e possibility g r ows of mixed or inco n
g ruou s t a xa unde r i ndividual numbe r s . Th is. in turn , could 
acco unt for Berkeley ' s late r commen·t (le t ter to Cu rt is, 
29.vl.58) : " ... You canno t c onceive wt>at an irksome [ta~l< ] 
th e go ing thro' th e Schwei nitzians i s . Sca r ce l y a species 
name d ri g ht , a nd a mass of the g r eates t tra s h. It i s 
r al ly quite painful to have to submit s uch a comment to 
the public. He seems to hav for gotten his own species.'' 

3. Curtis s pe nt a r w days in Philadelphia exami ning 
Schweinitz mat r ial as early as Mar c h , 1851, and was allowed 
pe rmission to liberally split the collections where possible . 
Afte rward, he immedi.ately offer ed the splits to Be rk e l ey for 
hls corranents . " I s hall be de lighted to have the scraps of 
Schw i nitz fu ngi however small" (Be rke l e y to Curtis. 29. iii. 
51). It wa s these specimens which formed the cornerstone 
of Berkeley's e num e ration of fungi from he rb . Schwe initz. 
The mate r 1al was composed , apparently of both unicates a nd 
duplicates , and I find no r ecord that the mate rial was 
r e turned. 

4. After the appearance o f Berkeley's paper (Berkeley 
& Cur tis, 1853 ) o n Schweinitz's e xotic fungi Curtis appa
r e nt ly intended to send both offprints of the paper a nd 
vouc her specimens to Fries at Uppsala. Curtis wrot e (to 
Berkeley, 30. iii. 53): ". . . as I s hall soon send Boxes to 
Geneva & Upsal [ s ic], I will send copies of the Surinam 
Fungi t o Fries and ~· I have many s yec imens of the Fungi 
to send to Fries. probably more than ha f th e species." 
Conversely, two months later he sent a box to Be rkeley, 
including twelve copies of "our Fungi Surinamensis. These 
last did not reach me in season for my parcels to Sweden & 
Switze rlan d. '' Berkeley was to supply Fries a nd Duby with 
offprints, but Curtis had a lready posted the boxes, which, 
at least in Fries's case. wer e to co ntain Schweinitz Su r i nam 
s pec imens. Shear & Stevens (1917) repor ted that such speci
mens wer e i n fact in herb. Fries at Uppsala . 

5 . In February , 1855, Curtis forwarded to Berkel ey 
ove1· 300 specime ns "which were incapable of division. " 
Firs t me nt ion of these by Curtis wa s in a lette r (to 
Berkeley, 9.v.54): " I ought to have sent th em befor e , but 
last year 1 fo rgot it . " This s urely r efers to a box sent 
Berke l ey in Jul y, 1853 , in which Be rkeley acknowledged 
"note s on f ungi in Schweinitzian herbarium and also .. 
the s ke tches. " It may be concluded, therefo r e, that some 
Schweinitz mat e rial came to Be rkel ey i n mid - 1853, and the 
final, i nd ivis ible s pecime ns in early 1855. The entire lot 
laid the foundation fo r Be rke l ey's (Be rke ley & Curtis, 1856) 
"Commentary" , only one i nstallment of which was published, 
that o n Basidiomycetes. 

Be rke l e y was critical of the condition of the collection 
he received, and wrote as much in his manusc r ipt (Berkel ey 
& Curtis, 1856) but he a llowed Curtis to change the paper 
as needed. Cur tis r e pl ied (3.v.55): 



"You have g iven me license to ' alter any of your rema rk s 
without sampl e .' This , • .'ill be somet imes necessary . as 
i.n such cases ~o~•hcrc you 111ark that the specimens are too 
imperfect, li the like , 11.•hich i s tru e only of what we 
our se l ves possess. There sometimes r cm..'lin in Herb. 
Schwein. very tolerab l e specimen s , whi ch I could 
appropriate to mysel f but a me.1g cr fragment. Thi s 
is ho\oo·ever but a small mat ter, 6 I s ha ll not mater
ia ll y distuTb your l•trit ing . t "'ish, ho~o.•ever , t o be 
cautiou s about publishing to th e worl d the libe r ali t y 
of the Academy to me, les t it provoke to similar 
applications from others, & the herbarium be subjec t ed 
to injurious depredations . This has been the case in 
reference to the ~lu sci 6 Hepatica e ... Tulasne ha s , 
t know, been stimulated by your success to make en
quiries in hi s own bebal f but I am very anxious that 
no more facilitie s of thi s kind be offered, until "''e 
get through our 'rlo'OTk. Besides, there is no member of 
the Academy who has any knowledge of Fungi, & who 
could sel ect specimens from the Uerbarium, or who 
\oo'OUld supe:rintend such a proces s & a h 1ays l eave good 
specimens. For myself, I conscientiously l e ft the 
best specimens ." 
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With the final s hipme nt , Curtis twice stipulated that 
these indivisible s pecime ns be r e turned to him. Berkeley 
return ed a portion of them i n March, 1856 (letter, Berkeley 
to Curtis , 13. iii. 56) , and thei r r eceipt was ac kn owl e dged 
by Curtis 2l.v.56. Be rkeley continue d his study of Schwein
itz fun g i , sending " not es on the Pezizae etc . up to Hyme n
ella'' 29 .iv.58, " the convne ntary on Schweinitz to the e nd of 
Sphae ria" 3. vi. 59, and stati ng (same date) t hat there were 
"remaining Schweinitzians" st ill to b a nalyzed . In 1860. 
the American Civil Wa r interrupte d correspondence, and the 
only s ubsequent mention of Schweinitz fungi was in 1870, 
whe n Curtis expressed (l etter to Berkeley, 3.xii.70): •· .. 
that you could de vote you r l e isure hour to working up a n 
Ame rican Mycology , o r , at l east , to completing your r eview 
of the Schwe initzian f ungi-.,-, -Indeed, an additional hand
written list o f identifications i s t o be f ound i n the Curtis 
memorabil i a,* but no other publ ications came from i t , to my 
knowledge. 

6. In hi s final yea r s . Curtis split his s pecime ns, 
maki ng up sets fo r Mr. Olney (a correspondent f r om Rhode 
I sland), bequea thed to Brown Univer sity (Snell & Dic k. 1953l 
Prof. Bessey , left to the Un i ver s ity of Nebraska, and C. H. 
Pec k , The New York Stat e Mu seum, Albany. Anoth er set was 
at l east started for a "Dr . Alle n of N. York. " Appar e ntly, 
at least i n the case of Peck , some Sc bwe init z spec im e ns 
were included. In a lette r to Pe ek (2.ix . 70), Cu r ti s 
allude d to them, a nd sent some after fo rwa rding the bulk of 
hi s duplicates . Peck (letter to Curtis, 9 .xii. 70) acknow
ledged r eceipt of them: " It does me good t o s e specms f r om 

•Southern Hi s tor ica l Coll ec tion , Univ ersi ty Library, 
University of North Ca r o lina . Chape l Hill. NC . 
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th e hand s of Fries a nd The ll e rb"l of Schweinitz." These 
Schwe in itz spec ime ns r emain with the Pec k he rba r ium in 
Al bany . 

7 . Afte r Cu r tis's death, his he rbari um wa s so ld to 
W. G. Fa r low at Ha r vard , and became par t of the "Fa1·1ow 
He rbar ium", where it i s cased separate from all ot he r 
co ll ec t ions . Inc lud ed are nume rous Schwe initz s pec ime ns , 
both f r om Sal em (Sc bweinitz' s e ar ly collec t ions a nd proba
bly pa r t of the set sent to Tor rey, the nc e to Curtis) and 
f r om Bethlehem (probably glea ned from his he rba rium direc t
ly by Curt is) . The y are arranged alphabetical l y with all 
ot he r s in Cu r tis' s collections. 

Pennell (1934) has s ta ted: "But the e nd of t he cent ury 
[ since Schwe i nitz ' s death] fi nd s Sc hwei ni tz' s he r barium of 
f ung i kept toge ther, as il l ustrat i ng hi s greatest contribu
tion to science." This i s not the c ase, as summarized above, 
an d the s tude nt of Ame rica n myco l ogy has farthe r to look 
tha n Phi lade lphia . 
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[ Aut hor's note: Ravene l, pe rhaps pr ompt e d by Cur tis , 
gleane d about 150 Schwei nit z specime ns on a visit in 1853. 
These s houl d now reside at Kew , ! or t he Ravenel herba ri um 
was sold to th e British Museum afte r h is death (cf. Ste vens, 
N. 193 2 . I s is 18 : 133- 149. )] 
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SUMMARY 

Rhytidospo:ra bispora sp. nov . i s described and illustrated, from 
cow dung col l ected In Mexico, and R. inoPdina.ta coni>. nov. (Micro
thsciwn inordinatum Hal l och & Cain) is proposed . A key t o the species 
of Rhytidospora Is presented. Pte:ridiosper>ma gen. nov. i s e rec ted for 
two specIes of l.fiorothocium possessi ng an unusua I ornamentation on 
the ascospores. The combinations P. ciUata (M. ci.l.ia'tum Udagawa & 
Takada) and P. foveol.a.ta (M. foveolatum Udagawa & Har le) are proposed . 
U. hypomyces (von H~hnel) von Htlhne l, a lthough somewhat a t ypical for 
Microothecium, Is re taine d In that genus. 

INTRODUCTION 

Recent ly Jeng and Cain (1977) erected R11ytidospora based on R. 
tetrospora Jen9 & Ca in. This genus i s essentially characterized by 
the pale cephalothecoid cl ei stothecia and t he dark wrinkled ascospores . 
In addition to the type, these authors were aware of a Mexican coll ec
t ion whi ch differed onl y in the nun"ber of ascospores. From further 
s tudy of thi s collecti on, a slightl y different structure of the per i
di al plates was observed as well as somewhat larger ascospores . In 
view of these differences this collect i on i s being described here as 
a new species. 

Our attention has also been drawn to Mief'Othecium inoPdinatwrf 
Malloch & Cain (1972 ) . This taxon was described as possessing wrinkled 
ascospores and appeared to be somewhat atypical for Microtitecizun. A 
s tudy of the type materia l indicated that the fungus would be more 
naturally pl aced within Rilytidosporo . 

llicrotl~eciwn ilypomyces (von H6hne1) von H6hnel (1914 ), or ig inally 
publ i shed by von Hllhnel (1907) as SphaerodernrJ. hypamJces. was described 
by Udagawa and Cai n (l g69) as possessing wrinkl ed ascospores . Accord
ingly, we s uspec ted a relationsh ip with Rhytidosporo. However , a study 

Supported by grants from the Nationa l Sciences and Engi neer i ng 
Research Co unci 1 of Ca nada. 
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of the type revealed a different peri dial structure, clavate asci, and 
not nearly so well defined markings on the spore wall as is found in 
Rhytidospora . lt wou l d appear that this species is more closely related 
to lliarothecium than to Rhytidosporo and, for the present, it is better 
retained in that genus. 

In a paper on lliarothecium, Hawksworth and Udagawa (1977) included 
M. fovoolatum Uda~awa & Horie . This taxon along with M. ciUatum Udaga
wa & Takada (1974) constitute a rather atypical pair of species. In 
both taxa the spores are ornamented with longitudinal wing-like ridges, 
which anas tomose to form a reticulum, giving the spore a stellate ap
pearance in section. In M. ciU.atum the spores are wrinkled while those 
in M. foueolatum are pitted between the ridges. We feel that such asco
spore ornamentations are unique enough within the Melanosporaceae, and 
even the Ascomycota in general, that these two taxa must be segregated 
f nto a new genus. 

R/IYTIDOSPORA 

Rhytidosporo bispol'a Krug & Jeng, sp. nov. Figs. 1- 4. 

Ascocarpia dispersa, superficialia, non ostiolata, globosa, circa 
270-330 um diametro crassa, pallide armeniaca, glabra, e peridio mem
branaceo, translucenti, cephalothecoideo compos ita. Asci unitunicati, 
iodo non caerulescentes, irregulariter dispersi, bispori, globosi vel 
subgl obosi, 14- 15xl0- 12 urn magni, parietibus tenuibus, evanescentes. 
Paraphyses nullae. Ascosporae unicellulares, ellipsoideae, 12-14x7- 10 
urn magnae, primum hyalinae, deinde pall ide brunneae vel ol ivaceo-brun
neae, maturitate confirmata atro-brunneae, parietibus crassis, rugulo
sae, foramen germinal e in utroque a pice ex hi bentes . Conidia incognita. 

HOLOTYPUS: In vaccarum fimo lectus est, apud Cuidad del Maiz, in 
San Luis Potosi provincia, in finibus reipublicae Mexicanae, 19 Sext. 
1960, Cain, TRTC 36559. In Torontoensis universitatis Cryptogamarum 
herbaria. 

ETYMOLOGY : Latin , bi = two and sporo = seed, refer ring to the two
spored asci. 

AscocaPps scattered, superficial, non -ostiolate, globose, about 
270- 330 um in diameter, light orange, glabrous; peridium membranaceous, 
translucent, cephalothecoid in surface view, consisting of a nurrber of 
regular plates of polygonal, light orange, thin-walled cells measur i ng 
12-24x9-15 urn. Asci unitunicate, non-amyloid, irregularly disposed, 2-
spored, gl obose to subgl obose, 14-15x10- 12 um, thin-walled, evanescent. 
Pal'ophyses lacking. Ascospol'es one-celled, ellipsoidal , 12-14x7 - 10 urn, 
at first hyaline, ranging in co l our from light brown to ol ivaceous 
brown, dark brown at maturity, thick-walled, wrinkled, with a germ pore 
measuring about 1.5 urn in diameter at each end of the spore . Conidia 
unk.nown. 

HABITAT : on burro dung . 

SPECIMEN EXAMINED: Mexico: San Luis Potosi: Cd . del Maiz, cow dung, 
19 Aug. 1960, Cain , TRTC 36559 (TRTC). 

Unlike R. tetl'aspol'a .• the peridial plate in R. bispol'a is simply 



Figs. 1-4. Rhyti dospora bispom . 1. Ascocarp. x235. 2. Ascospores. 
xJOOO . 3. Peridium i n surface view, showing the characteristic de
hiscence line . x385 . 4. Ascus and ascospores . xl600. Figs. 5-6. 
Rhytidospora inordinata. 5. Peridtum in surface view, showing the 
dehiscence 1 i ne. x450. 6. Ascospores. x!OOO. 
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composed of several relatively large, thin-wa lled cells . These become 
thi ck-wall ed a t the periphery of each plate thereby resulting in a 
cont1 nuous dehiscence 11 ne. 

This relatively simple peridial pl ate and the two-spored asci are 
the diagnostic feat ures of the species. It differs from R. tetraspora 
and R. inordinata primarily in the number of spores. 
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Rhytidcspora inorviinata (Malloch & Cain) Krug & Jeng, corrb. nov . 
Figs. 5-6 

= Microtheciwn i1U)rdinatum Malloch & Cain, Can . J . Bot . so : 64. 1972. 

This taxon wa s first described and illustrated by Malloch and 
Cain (1972) . In thi s paper they point out that M. inordinatum differs 
from a l l other species of Miorothacium in having ir regularly disposed 
asci, but othend se i t is typical of this genus . However, closer ex
amination reveals that the structure of the peridium and the type of 
ascospore ornamentation are typica l of Rhytidcspora. Accordi ng, M. 
inordinatwn i s tra nsferred to thi s genus . 

The peridium of R. inorviinata i s composed of numerous regular 
plates, which appear somewhat rugulose or reticulate under l ow magni
fication (lOOx). Upon closer examination each plate wa s seen to con
sist of a nurrller of polygonal, t hick -walled cells forming a deh iscence 
line at the periphery. These thick-wa ll ed peridial plates and the 
eight-spored asci are the diagnostic features of the ta xon. 

Key to the Species 

1. Peridial pl ates composed of radiating and polyhedral 

cells; asci 4-spored; as cos pores 10-13x7 -9 um .. R. tetl'aBpora 

I. Per idial pl ates of polyhedral cells only ; asci otherwise .... 2 

2. Asci 2-spored; ascospores 12-14x7-10 um ..... R. biapora 

2. Asci 8-spored; ascospores 14.5-18 . 5xl0.5-12.5 um .... 

. . . . . R. inordinata 

PJ'ERIDIOSPERJ.IA 

Pter-idioaperma Krug & Jeng, gen. nov . 

Ascocarpia dispersa, s ine stromate nee ostio lo , globosa vel sub
globosa, flavo-a urantiaca ve l flavo-brunnea, glabra aut tenue piles a, 
e peri dio merrbranaceo, luteolo, cellulis polyedricis composita. Asci 
unitunicati. iodo non caerulescentes, in apice late cl avati, fa scicu
lati, evanescentes. Paraphyses nullae. Ascosporae unicellulares, e llip
soideae vel fusiforrres, primum hyalinae , maturitate confirmata atro
brunneae vel paene nigrae, rugulosae aut foveolatae, cristas crassas, 
ali formes, anastomoses, irregulariter reticulatas et foramen germinale 
in utroque apice exh ibentes. Conidiophora erecta, simplicia, breves aut 
nulla. Phialides singulares, lageniformes, hyalinae . Con id ia (phialo
sporae) unicellularia, hyalina, levia, ovata ve l pyriformia , e x apice 
phialidium in capita, globosa, parva aggregata. 

TYPUS GENERIS : 1-lierotheciwn foveolatwn Udagawa & Hori e. 

ETYMOLOGY: Greek, ptel'idion , dim. , from pteros - wing and ape,..,.., • 
seed, referring to the wing-like ridges on the ascospores. 

Ascoearps scattered, non-stromatic, non-ostiolate , globose to sub
globose, yellowish orange to yel l owish brown , glabrous or finely hai ry; 
peridium merrllranaceous, pa l e yellowish, composed of polyhedral cells. 
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Asci unitunicate, non-ai11Yloid. broadly cl avate, arising in fascic l es. 
evanescent. PC11'ap,ryses lack ing. Asc pores one - ce ll ed, ellipsoidal to 
fus iform, at first hyaline , tlark brown to nearly bl ack at maturity, or
na~re nted with thick, wi ng- 1 i ke ridges frequently an as tomos i ng to form 
an irregula r reticu lum, stell ate in section, wr i nkl ed or pitted in con· 
vex surfaces , with two germ pores. Cotlidiophores l acking or when pre
sent erect , si"ll l e, short. PhifJ. lide!J borne si ngly on aeri al hyphae or 
rarely on conid i ophores , lageniform, hya line . Conidia (phialospores) 
one-ce ll ed, hya 1 ine, smoot h, ovate to pyriform, aggregated i n sma 11 
globose heads at the apices of phialides. 

The essent ial distinguishing features of the genus are the asco
spores , which are ornamented with longitudinal, wing-like ri dges that 
often anastomose to form an irregular reticulum. This type of orna~ren
tation reminds one of Emericel.topois van Beyma (Pseude urotiaceae) , but 
that genus differs in the type of peridium, asci, absence of ger m pores 
and the Acren<mium conidial state . Such fundarrental differences cl earl y 
differentiate Pteridiosperma , a rre!OOer of the Melanosporaceae, from 
EmericeZZ.Opsis . 

New Co!OOi nat i ons 

Ptezidioepel'n>:l ciZiata (Uda gawa & Takada) Krug & Jeng , co/00. nov. 

= Microtheciwn ciZiatwn Udagawa & Takada, Trans. f1Ycol. Soc . Japan 15: 
23. 1974. 

Pteridioeperma foveoZata (Udagawa & Hor i e) Krug & Jeng, co/00. nov. 

= t1icrotheciwn foveoZatwn Udagawa & Horie, Trans. Mycol . Soc. Japan 18: 
149 . 1977 . 
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PIIYSAI.J\CRIA SUBPELTI\TI\ SP . !OJ. FIU4 111\l·ii\II 

scarr 11 . REDIIEAD 

Biosyt~t.ema.tics Reseal h In titu.&e 
Rcaoat'Ch BNZnch, Agri uZture Canada 

Ot taua, Car .ada 
KlA OC6 

Dried senescent JTOnocot leaves fran the cahu dlU!P in llal-lati 
\·.-ere remoistened and .incubated at roa:'l t.errpcrature at the University 
of British Columbia. en. of a nuni>er of minute basidiaeycetes .nich 
sporulated on these leaves \·las a Sf,'eCies o f Physa ZacY'ia which 
a»peared to be undescribed . After consulting a n=ber of ll]YCOlogists 
farni.liar with tropic.J.l. basidianyoetes (G.E. Baker , E. J . H. Corner , 
R. \'I . G. Dennis, D. Reid a00 R. Singer) I have decided that it is 
unnarreU. 

Physala 1•ia subpeltata te::1heac1 , sp . nov. Figs . 1- 9 

Capitu?.a disci onnia, alba, aolia'e, 0.5-1.25 mn diam., margine 
pubet~La . Pseudostipcs usque ad l tm1f a'Lti., albi , pttbe:ruli . llypllae 
fibulatae . Hymonia l.aevia epigena. . Cyctid:ia aulis finbriaaqu e , 
apitata, resina ea, usque ad 50 um alti , 4- 5 um diam. Basidia (2) - 4 

spo1•is, 32-33 x 9-9 . 5 um . Basidiosporoe hyalinae, ovoidea
ellipsoidaao , 10- 12.5 x 4 . 5- 5 um. 

BASIDICMES: 1- 2 nm high , gregarious superficial on leaf surfaces. 

CIAI/UIA: 0. 5- 1.25 nm wide, disooid to l ense-shaped , centrally 
stipitate , upper surf ace fertile , concave to oonvex , SJRX)th , 
becoming rugose in tirre , fringed with minute hairs , fleshy , .nite 
and sa:<)~, nat translucent, becoming reddish brown -.here handled and 
on drying. STIPE: up to 1 nm long , 125 urn wide , equal , minutel y 
pubescent , 1·/hite , becaning pale bro.m fran the base u~ with 
t.irre , bea:xning reddish brown on handling , insitutuous . 

B!\SIDII\: subaoerose '"""" younq, becoming praninentiy clavate at 
m>turity (2- l or 4- spored , hyaline , 32- 37 x 9- 9 . 5 ur.~ ; sterignata 
4- 5 urn long. CYSTIDIOLES: abundant , narrowl y llllCronate-clavate , 
32- 34 x 4- 7 urn . B!\SIDIC6PORES: ellipsoid to ovoid , 10- 12 . 5 x 4 .5- 5 
urn , hyaline , white in na.ss, srootlt, thin-walled , nonamyloid , 
inequilateral, 1- 2-quttulate . CYSTIDIA: marginal o l eocystidia 
l onger than other forms , up to 50 urn long , 4- 5 urn diam. , cylindrical 
or elongate-fusoid , capitate , e.'CI.lding a hyaline resin-like 
incrustation on the apex which becares reddish broon in armonia 
solution but dissol ves in 1<00 solution; intergrading ~<ith 
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r'igs . 1- 9 . Physa7.ac1'ia subpeltata (type collection) . 1. Diagranatic 
outline of a magnified basidiare with arrows irdicating the relative 
positions of the following. 2 . Basidioles . 3 . Basidi\ml. 
4 . caulocystidia . 5- 7. Sterile elemants on the capitulum. 
8 . Basidiospores. 9. Fresh basidiares on a leaf surface sillx>uetted 
by back lighting (X ca. 5), 
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sphaeropedunculate cells and broadly capitate- ventricose oleocystidia 
on the abhyrrenial surface , up to 18 urn diam. ; caulcx::ystidia similar 
to the marginal olecx::ystidia but shorter, often thick-walled and 
often not subtencled by a septum, UP to 40 um long . HYPHI\E: loosely 
inten.oven and thin-.<alled in the clavula , clanped , 4- 6 urn diam., 
srrooth, parallel and with pronounced walls in the stipe, hyaline but 
beoomi.ng pale bra.m fran the stipe base upwards with age . 
HOIDI'YPUS: Dl\Ct-1 189451, on senescent nnnooot leaves , Aug. , lst. wk . , 
1972, by G. H.N . 'I'<>.-;ers . ISCIJ"iPI : K, F, BPI. 

'!he distinctive features of this species are the discoid clavula 
v.hich are fringed by long capitate oleocystidia and the sterile base . 
l'b other species of Phyaal.acl'ia has this carbination of characters. 
Apparently a basidic:mycetous culture fran Hawaii v.hich Dr. Singer 
had previously examined may have been this species, although the . 
basidiares fomed in Dr. Singer ' s culture ~rere sterile or nearl y so 
(Singer , personal camLI11ication) • 

The dried basidiares have a reddish brown glazed apr.earance due 
trainly to the discoloured , hardened resin fran the cystidia. Mlen 
fresh t.'>e resin readily dissolved in KOH solution but after hardening 
it resisted dissolution. Multiple sp::>re isolates t..ere obtained oo 
malt agar , and grew well at 2o•c . Irregular basidimes ~rere produced 
on the inoculating bl ocks in subcultures. 'lhese basi dianes were 
initially short- stalked bJt soon becarre sessile convoluted and 
brain- like masses . Often the stall<s ~rere forked, no oleocystidia 
~rere fomed and sterile patches of hyphal ends >~ere frequently 
produced on this mass . All of these indi cated abnormal devel oflll'llt. 
Unfortunately this culture has since been lost. 

Singer (1976: 302 , 311) made this species the type for 
Physalacria sect . PiZ.eoli,-,a , 

'!he assistance of Drs . D.B.O. savile , J . Ginns , R. Singer 
and R.A. Shoemaker is gratefully acknowledged in addition to those 
consulted earlier . 
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Singer, R. 1976 . Marasmieae (Basidic:mycetes - Trichol arataceae). 
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INDEXES TO W. G. SOWE l~I ' S 
MYCOFLORA SAX UfJNTANENS IS EXS ICCATA 1 

R. L. GILBERTSON, G. B. ClJ.'I\Il NS , AND ELI ZABETII 0 . DARNALL 

De(Xll'tment of PZant Pathol.ogy 
University of APizona .. Tucson 85721 

Over a period of 45 year s ·Wilhelm G. (Bi ll ) So lheim i ssued 17 c en
turies of his t-!ycofJora Saximontanensis Exsiccata . The first 15 sche
dne accompany i.ng these sets "'er e published in the Unive r sity of Wyoming 
Publications and the l ast two in t-1yco t axon. These i ndexes are pr e
sented to make this mo numenta l cont ribution to know l edge of Rocky 
t-lountain fungi oore readily avail ab le to myco l ogi s ts throughout the 
world. 

Bill So lhe i m "'as above a ll an ou t-of-door s myco logist, a fie ld 
ma n, a collector and, incidentally, an avid fisherman. Often, his co 
co llec t or was Ragnhild, hi s "'ife. There is no record, but he must 
hove logged sever a l thousa.nd miles on foo t in the Rocky ~lountain 
s tates. We were pr i vi l eged, i n hi s la t e r yea r s , t o accompany Bill on 
co llecting trips in souther n Arizona. The privilege entailed hnrd 
work ; he was a rugged man s t i II. The exsiccata s et ended with No. 
1700 . The number looks simpl e. but represents on l y part of his col lec
tions, the part t hat he coul d gather in good condition and i n quanti 
tics s ufficient t o assemble 25 or more sets. Number 1 i s Albugo bZ-iti, 
co llec ted in 1931 ; No . 1700 i s Uromy coa IJi.oiao- f abae , a nd mos t i nte r
vening numbers also represent parasites. The l a tes t So l heim co ll ec
tions included i n the Mycofl ora were made in 1974 by W. G. and Ragnhild. 
Bill 1 S l as t co ll ect i on probably was made the la s t day that he ~·as ab le 
t o get out of his home . The ~lycoflora is a n appropria t e mo nuraent to a 
dedicated myco logi s t a nd an admi r ab l e gentl eman . 

The 17 centuri es were pub l ished as fo ll ows : 

1( 1- lOO)i Univ ersity o f Wyoming Publications in Science (Botany) 
I (8 ) :2 19- 232 . 1934. 

ll ( l 01-200) i University of Wyoming 
Ill (201 -300) .. 
IV (30 1-400) 
V(401-500) 
VI (501 - 600) 
VII (601 - 700) 
VI I I (701-800) 
IX(BOI - 900) 

Publicatio ns 3(3) :B9- 99. 1937. 
7 (3) : 29-4 2. 1940. 
10 (4) : 33-46 . 1943. 
15 ( 1) :1-27. 1950. 
I B(2) :7 1-82. 1954. 
21 (4) : 142- 155. 195 7 . 
21 (5) : 156- 167. 1957 . 
23(3) : 23-37 . 1959. 

Un i ver s ity of Ari zonn Agr icu l turn I Experiment St a t ion Journa l 
article no. 2988 . 
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X(901- 1000); University of Wyoming Publications 23(4):38-51. 1959. 
Xl( l OOl- 1100) 24(3):22 - 33. 1960. 
Xll ( 1101-1200) 24(4) :34-55. 1960. 
XI11 ( 1201-1 300) 36(3) :37-50 . 1970. 
XIV( l 301-1400) 36(4) :51-67 . 1970. 
XV(1401- l500) 36 (5) :69-80 . 1970. 
XV 1(1501-1600); ~l ycotaxon 8(2) :385 - 394. 1979 . 
XV II (1601-liOO); ~lycotaxon 8(2): 395-401. 1979 . 

The index t o f ungi gives the exs lcca ti number, sta te where col
l ect ed, liter a ture c itation, and hos t, r espec tivel y, fo r each specimen. 
Abbreviations for s t at es are those of the U. S . Postal Service as fol 
l ows : AZ, Ar izona ; CO. Co l orado; 10, Jdaho ; l\~1. New Mexico ; NV. 
Nevada ; torr , Montana ; liT, Utah , and WY, Wyoming. Abbreviations for 
Canadian provinces ar e AT . Alberta and BC , British Co l umbia . The hos t 
index li s t s only the fungus species represented on each hos t plant·. 
Varietal names are not included in the indexes. Authorities for 
names have been omi tted to conserve space . All li te:raturc citations 
refer to th e Universi t y of Wyomi ng Publications except those preceded 
by t-1, which are in ~iycotaxon . 

INDEX TO FUNGI 

ABS IDIA SP INOSA 1302 h'Y 36(4) : 51 on Comandra pal1ida. 
ADELOPUS BALSA.'IlCOLA 210 WY 7(3) :30 on Abies Jasiocarpa. 
AEC1D IUM SP . 172 WY 3(3) :95 on Va1e riana ceratophyll a. 
AEC IDIUM mRA81Ll S 926 AZ 23(4) :4I o n ~lirabilis longiflora. 
ALBUGO BL!Tl 601 WY 21 (4): 142 on Amaranthus graecizans; 1 CO 1(8) :21 9, 

486 CO 15(1 ) :23, 602 WY 15(1) : 23 on A. rctroflcxus . 
ALBUGO CANDIDA 1104 WY 24(4) : 35 on Capsel l a bursa-pastoris; 1501 AZ M8 

(2):386 on Descurainia pinnata; 1105 hi)' 24(4):35 on D. sophia; 202 
WY 7(3) : 29 on Draba ncmorosa; 1106 WY 24(4):35, 1303 WY 36(4):52 on 
Lepidium densif l orum; 1304 WY 36(4) :52 on Raphanus sativa ; 32 WY I 
(8) : 223, 2 WY 1 (8): 219 on Sisymbrium linifo lium; 1107 WY I (8): 223, 
1305 WY 1(8):223 on S. altissimum ; 1306 AZ 1(8) :223 on S. irio . 

Al.8UGO OCCIDENTALIS 101 WY 3(3) :89 o n Chenopodium capita tum . 
ALBUGO PLATENSJS 401 AZ 15(1) :1 on Boerhaavi a sp. 
ALBUGO TRAGOPOGONJS 1307 AZ 36(4): 52 on Ambrosia confer tifolia; 1108 

WY 24 (4) :35 on Ma tricaria m3tricarioides, 603 WY 21 (4):142 on 
Tragopogon porrifoJ i us . 

JILTERNAR IA HERCULEA 99 CO 1 (8): 232 on Brass i ca r apa . 
ALTE RNARIA TENUl S 1573 AZ ~f8(2) :392 on Oenothera primiveris. 
A.'IANITA ~lUSCAR lA 376 CO 10(4) :4 1 on ground. 
A.'IPI IISPHAER!A SEPARANS 28 CO l (8): 222 on Popul us angus tifolia. 
ANTIIOSTOI-IELLA RATIBIDAE 428 N)IJ5(1):6 on Ratib i da t agctes. 
AP!OS PORE LLA ALPINA 429 WY 15(1):7 on Pedicul ar is bracteosa. 
AP!OSPORINA COLL 1NS I1 1329 WY 36( 4) :55 on Ame l anchier alnifolia. 
ARM ILLARIA ~IELLEA 377 CO 10(4) :41 on Populus tremu l oides. 
ARTIIROCO!DEA ELEOCHARJDI S 1345 WY 36(4): 57 on Ca.rcx simulata. 
J\ SCOCHYTA lliERMOPS J DIS 84 WY l (8) : 229 on Thermops i s divaricarpa. 
ASCOCHYTA UTAIIENS IS 469 CO 15(1): 16 on Agropyron inerme . 
ASPER!SPORIUH PEUCEDANJ 499 ID 15 ( 1): 26 on Loma t i um nudicaul e. 
ASTERQI.IA TENNERHIU)I 82 WY 1 (8) : 228 on Erythronium parvif l orum. 
AURICULARIA AURICULA-JUDAE 346 CO 10(4):38 , 1151 WY 24( 3) : 28 on wood. 
BAS ID JOPHORA ENTOSPORA 1502 WY M8 (2) : 386 on Aster chilensis . 



BIFUSELI.A LI NEAR IS 1331 CO 36(4) : 56 on Pinus flexi!is . 
BIFUSELI.A PIN! 1332 NV 36(4) :56 o n Pinus monophy ll a. 
BIFUSELI.A SACCATA 1333 CO 36(4) :56 on Pinus fl exilis. 
BOLETUS EDULIS 374 CO 10(4) :40 on ground . 
BOLETUS VERSIPELL1S 375 CO 10(4) :41 on ground. 
CALDESIA SABINA 104 WY 3(3): 2 on Juniperus scopu1orum. 
CALVATIA CYATHIFOR.\HS 1555 CO ~18(2): 390 on ground . 
CANTIIARELLUS CIBARIUS 378 CO 10(4) :4 1 on ground. 
CERCOSEPTORIA CREPIDIS 11 90 WY 24(4) :51 on Crepis runcinata. 
CERCOSEPTORIA RIBIS 1191 WY 24(4) :51 on Ribcs viscosissimuo . 
CERCOSEPTORIA VALERIANAE 1192 WY 24(4) :52 on Valoriana edu1is . 
CERCOSPORA BETICOI.A 1574 CO ~IB(2): 392, 1575 CO ~18(2): 392 on Beta 

vulgaris. 
CERCOSPORA CI.AVATA 1393 WY 36(4)":66 o n Asclepias speciosa . 
CERCOSPORA FRASERAE 1577 10 ~18( 2) : 392 on Swcrtia radiata; 1576 WY 

M8(2) :392 on Frasera s peciosa. 
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CERCOSPORA GERANII 1578 WY M8( 2) : 392 on Geranium r ichardsonii; 1579 WY 
M8(2): 392 on G. viscosiss icum. 

CE RCOSPORA ITIIACENS1S 1394 WY 36(4 ) :66 on Geranium sp; 1193 WY 24(4): 
53, 1580 WY ~18{2) : 392 on G. viscosissimum. 

CERCOSPORA ~!ANITOBANA 1395 ID 36(4 ) :67 on Elacagnus commutata. 
CERCOSPORA ROSICOI.A 1581 CO ~18(2):392 on Rosa sp. 
CERCOSPORA SEPTORLOPSIS 1396 h'Y 36(4) :67 on Ribcs viscosissimum. 
CERCOSPORA SQUALIDUI.A 1397 WY 36(4) :67 on Clemotis hirsutissima; 1398 

WY 36(4) :67 on Clematis ligus ticifo!ia. 
CERCOSPORA SniPHORICARP! 1582 WY MS(2): 392 on Symphoricarpos sp .; 1194 

WY 24(4):53 on S. vaccinioides. 
CERCOSPORA THERMOPSIDIS 1399 WY 36(4):67 on Thermopsis divaricarpa; 

1583 WY M8 (2): 392 on T. rhombifolia . 
CHRYSOf.IYXA ARCTOSTAPHYLl 501 WY 21(5): 156, 701 m 21(5) :156, 1601 WY 

M8(2):395 on Arctostaphylos uva-ursi; !401 WY 36(5):69 on Picca 
engelmannii. 

CHRYSOMYXA LED! 502 ~IT 18(2) :71 on Ledum glandulosum. 
CHRYSOMYXA LED1COI.A 1602 AT M8(2): 395 on Ledum groenlandicum. 
CHRYSOMYXA PIROI.ATA 625 WY 21(4):146, 1001 WY 24(3):22, 1603 WY M8(2): 

395 on Pyro1a asarifo!ia; 1604 WY ~18(2):395 on P. ch1orantha. 
CIBOR1NIA CONFUNDENS 1534 WY M8(2) :388 on Populus tremu1oidcs. 
CICINNOBOLUS ~IAJOR 1357 WY 36(~) : 59 on Erysiphe cichoracearum. 
CINTRACTIA CARICIS 131 CO 3(3) :92 on Carex sp.; 439 WY 15(1 ) :9 on C. 

festive11a; 436 WY 15 ( 1) :9 on C. filifolia; 437 h'Y 15 ( 1) :9 on C. 
praegraci lis ; 438 WY 15(1) :9 on C. reynoldsii. 

C1NTRACTIA CARPOPHII.A 1139 WY 24(4) :40 on Carex vallicola. 
C!NTRACTIA SUBINCLUSA 212 WY 7(3): 30 on Carex r os trata. 
CI.AVARIA FI.AVA 356 CO 10(4): 39 on ground. 
CI.AVARIA PISTILI.ARIS 357 CO 10 (4) : 39 o n ground. 
CI.AVAR IA PURPUR EA 358 CO 10(4) :39 on ground. 
CI.AVICEPS PURPUREA 122 WY 3(3) :91 on Agropyron dasys tachyum; 1344 WY 

36(4):57 on A. desertorum; 121 WY 3(3):91 on A. pauciflorum; 24 WY 
1(8):222 on A. smi thii; 120 WY 3(3):91 on El ymus condensatus; 123 k'Y 
3(3):91 on E. glaucus. 

CLITOCYBE lNFUNDIBULIFOR.\IIS 379 CO 10(4) :41 on ground. 
COLEOSPORIU~I ASTERUM 702 m 21 (5): 156 on Aster conspicuus; 1201 ~IT 

36(3): 37 on Sol idago missouriensis. 
COLEOSPOR1Ul-l CROWELLil 313 NI-l 10(4):35, 901 AZ 23(4):38 on Pinus 

edulis . 
COLEOSPOR!UM EUPATOR ! I 902 AZ 23(4) : 38 on Brickel lia ca1ifornica. 
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COLEOSPORIU!>t JONES! I 904 AZ 23(4): 39 , 626 CO 21 (4): 146 on Pinus edu l i s ; 
905 AZ 23(4) : 39 on Ribcs ccr cum ; 903 AZ 23(4):39 on R. inebrians ; 
627 WY 21( 4) :146 on R. inerme; 906 AZ 23(4):39 on R. 1ep t a nthum; 
907 AZ 23(4): 39 on R. pinetorum; 314 CO 10(4): 35 on R. saxosum; 908 
AZ 23(4): 39 on R. ve1 utina. 

COLEOSPOR!UM SOLIDAG1N1S 137 WY 3(3) :92 on Aster lind1eyanus. 
COLEOSPOR1Ut-1 VIGUIERAE 1605 AZ ~18(2) : 395, 1631 AZ ~18(2) :397 o n 

Viguiera dentata. 
COLEROA CHAETOM!U~I 427 CO 15(1):6 on Rubus sp . 
COLEROA RUB1COLA 1523 AZ MB(2):387 on Rubus s trigosus. 
CONIOPIIORA CORRUGIS 347 WY 10(4) : 38 on Abies 1asiocar pa ; 1551 WY ~18(2): 

390 on Pinus contorta ; 348 CO 10(4) : 38 on P. f 1e xi1is ; 1550 WY ~18(2) : 
390 on wood. 

CONIOTIIYRIUM CONCENTRJCUM 83 CO I (8) :228 on Yucca g 1a uca . 
CORT!C !UN BYSS1Nut-l 349 '"'Y 10(4): 38 on wood . 
CORT!NAR!US FLAVIFOL!US 380 CO 10(4) :41 on gr o und. 
CORT 1NAR!US GLAUCOP0 10ES 38 1 CO 10(4) :41 on gro und. 
CORT!NAR!US MUC 1FLUUS 382 CO 10(4) :41 on gr ound. 
CRANDALL lA JUNCI CO LA 303 WY 10(4) :33, 386 WY 10(4) :42 on J unc us 

drummondii. 
CRONART 1Ut-l COLEOSPORIOIOES 910 AZ 23(4) :40 on Cas tilleja l inariaefolia; 

703 MT 21(5): 156 on C. miniata ; 909 AZ 23(4):40 on C. pa trioti ca; 
1002 h'Y 24 (3) : 22 on Pinus contorta ; 704 MT 21 (5) : 157 on Rhinanthus 
kyrollae . 

CRONART!Ut-1 COI>IANORAE 705 MT 21(5) :157 , 1005 WY 24(3):23 , 1402 WY 
36(5):69 on Comandra pa ll ida; 1003 WY 24(3) : 23 , 1004 WY 24(3):23 
on Pi nus con tort a . 

CRONARTIUM CONIGENUM 9 13 AZ 23(4) :40 on Pinus c hihuahuana ; 911 AZ 
23(4 ) :40 , 1403 AZ 36(5) : 69 on Quer c us emoryi; 9 12 AZ 23(4) :40 on 
Q. grisea; 914 AZ 23(4):40 on Q. hypoleucoidcs . 

CRONARTIUM OCC I DENTALE 628 WY 21 (4) : 146 on Ribes aureum. 
CRONART!Ut-1 PYRIFORME 38 WY I (8) :224 on Comandra pa ll ida. 
CUMM1NS1ELI.A MIRA81L ISS1 MA 636 UT 21 (4): 147, 714 m· 2 1(5) : 158, 715 ~IT 

21(5):158 , 927 AZ 23(4):42 , 1022 10 24(3):25, 1023 WY 24(3) :25 , 
1217 UT 36(3) : 39 , 1269 WY 36(3):46, 14 23 AZ 36(5) : 72 , 1618 WY 
M8 (2):396, 1619 BC M8 (2): 396, 1620 AZ M8(2):396 o n Berberi s r cpens. 

CUMM1NSI ELLA SANGU INEA 227 WY 7(3):32 , 513 CO 18(2):72 , 514 NM 18(2): 
73 on Berberis aquifolium. 

CY LJNOROSPORIUM BALS,\I>IORIIIZAE 1370 WY 36(4) :61 on Ba l samorhi za 
sagitta t a. 

CYLINOROSPORIUM CONSER VANS 1568 WY M8 (2): 391 on Salix lasiandra. 
CYLINDROSPOR IUM CONSOC IATUt-1 176 h'Y 3(3) :96 , 192 WY 3(3) : 98 , 388 h'Y 

10(4 ) :42 , 1371 MT 36(4):62 on Acer gl abrum; 690 UT 21 (4) :153 on A. 
grandidentatum. 

CYL1NOROSPOR1U~I CORN I 488 WY 15( 1) :23 on Co rnus s tolonifera. 
CYL1NDROSI'ORJUM FILIPENOULAE 1163 WY 24(4) :45 on Spiraea sp lendcns . 
CY L1 NDROSPOR JUM HE RACLE J 1372 h'Y 36(4) :62 o n flerac l eum l a na tum; 1373 

WY 36 (4) :62 on Ligus ticum porteri ; 389 h'Y 10(4) :42 on L. simulans. 
CYL 1NDROSPOR1UM HYDROPHYLLl 11 68 h'Y 24 (4):46 on llydrophyll um capitatum. 
CY L1NDROSPORIUM MONTENEGRJ NU~I 295 WY 7(3):41 on Tro 1lius a1bif l orus . 
CYLINDROSPORJUM OCU LATUI'I 489 NI-l 15(1) : 24 on Populus angustifolia . 
CYLINOROSPORIUI-1 SAXI~IONTANt:NSE 490 CO 15 ( 1):24 , 491 N~l 15(1) : 24, 691 

WY ZJ (4) :1 53 on Populus angus t ifolia. 
CY LI NDROSPOR l llt-1 S~IILAC INAE 1374 WY 36(4) :62 on Smil acina s tell ata. 
CYLINDROSPORIUM SPI RAE ICOLUI'I 296 WY 7(3) :41 on Spiraea Iucida. 
CY L1 NOROSPOR IUM TR1FLOR I 1164 WY 24(4):45 on Potentil l a graci l is . 
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CYLI NDROSPOR IUH U~IBELLIFERARU~I 492 CO 15( 1) :24 on ller ac leum l ana tum. 
CYLI NDROSPORIUM URTICAE 493 I~Y 15( 1) : 25 on Urtica gr acilis . 
CY LI NDROSPOR IUH UTN·IENSES 1375 UT 36(4) : 62 o n Be t u l a occidenta l is. 
CY LINOROSPOR I U~I VERATRINU~I 1376 UT 36(4) : 63 on Vera trum californicum . 
CYLINDROSPORIU~I IVYEllllAE 1380 I D 36(4) :64 on h'yethia amplexicaul i s . 
CYTOSPORA CIIRYSOSPE I~~\ 288 IVY 7(3) : 38 o n Popul us sp .; 11 55 WY 24 (4) :4 2 

on P. tremul oides; 468 \'N 15( 1) : 16 on Sa lix baby l onica. . 
CYTOSPORA CORN ! 1558 CO, 1559 WY H8 (2) : 390 on Cornus s to l onifer a . 
DAR LUCA F ILUH 1358 AZ 16(4) :59 on Cr onart ium conigenum; 664 WY 21 (4) : 

150 on Puccinia s ubs teri lis . 
DASYSCYPHA ARIOA 403 CO 15(1 ) :1 on wood ; 1535 , 1536 h'Y ~18(2) : 388 on 

Abies lasioca rpa; 11 311'/Y 24(4) : 39 on Pi nus contorta . 
DASYSCY PHA FUSCOSANGU I NEA 1537 IVY ~18 (2) : 388 on Pinus contorta. 
DASYSCYPIIA OBLONGISPORA 1538 IVY M8(2) : 389 on Pinus contorta. 
DIATRY PE ;\L BOPRUI NOSA 62 1 CO 21 (4) : 145 on Quercus gambe lii. 
DIBOTRYON ~IORBOSU~I 622 CO 2 1 (4) : 14 5 o n Prunus virginiana. 
DIDYMARIA CLEHAT I DIS 494 CO 15( 1) : 25 , 1584 h'Y ~18(2) : 392 on Clema t is 

l igus ticifolia. 
DlDY~IARJA CONFERTA 392 WY 10(4) : 44, 11 67 IVY 24(4) : 46 on Wyethia am-

plexicaul is. 
DIDYI-IARIA HYDROPHYLLI 1168 WY 24( 4) :46 on llydrophyl1um capita tum. 
DlDniARJA WYETIIIAE 1380 lD 36(4): 64 on IVyethia amp l exicaulis. 
DlDYMOBOTRYOPS IS CERASTI I 1200 IVY 24 ( 1) : 54 on Cerastium arvense . 
DIDniOSPHAER J;\ CL91ENTSI1 126 IVY 3(3) : 91 on Yucca g lauca. 
D l~IEROSPORI~J COLLI NS II 22 IVY I (8): 222 on Amelanchier a lnifo l ia. 
Dl SCELLA PlLOSULA 91 CO 1 (8) : 230 o n Acer g labrwn. 
DlSC INA ANClLIS 1539 h'Y f-18(2):389 on l)inus contorta . 
DOASSANS IA ALI S~IATI S 1143 l D 24(4) :4 1 on Alisma p lantago- aquatica. 
DUPL!CAR!A ACUmNATA 303 h'Y 10 (4) : 33 on Juncus drummondii. 
Ei-IERICI!LLOPSI S STOLK lAE 1522 WY H8(2) : 387 on cornmea l agar . 
ENOOPUYLLU~I TUBERCULATU)I 1424 IVY 36(5) : 72 on Althaea r osea ; 5! 5 CO 

18(2) : 72 on Sidal cea neomexicana. 
ENTY LO~IA ARN I CALE 447 WY 15(1 ) : 10 on Arnica chami ssonis; 30 h'Y l (8): 

223 on A. cordifolia; 448 WY 15 ( 1) :10 on A. subplumosa. 
ENTYLO)IA CALENDULAE 11 44 WY 24(4) :41 on Arnica chamiss onis ; 11 45 IVY 

24(4) :41, 1146 ID 24(4) :41 on A. cordifo l ia ; 11 47 WY 24(4):41 , 1346 
WY 36(4) :57 on A. moll is; 114 8 WY 24{4) :41 on Senecio triangularis . 

ENTY LQI.IA CQI.tPOSlTARU~t 1149 h'Y 24 (4) :42, 1347 l D 36(4) :57 on As ter 
foliaceus; 449 WY 15( 1) :1 0 on Erigeron s alsuginosus; !150 h'Y 24(4): 
42 , 1544 WY ~18 ( 2): 389 o n E. s peciosus. 

ENTYLO~IA PliYSALlOJ S 31 WY 1 (8): 223 on Solanum triflorum. 
ENTYLO~tA SEROT! N~I 133 WY 3(3) : 92 on ~lertensia cilia t a. 
ENTYLO~IA VERON! CAE 623 IVY 21 ( 4) :145 on Veronica americana. 
ENTYLQI.IA WINTER! 1545 WY ~18(2) :389 on Delphinium occidental e. 
ENTYLO~IA IVYQI.IJNGENSE 450 h'Y 15(1 ) : 11 on De lphinium barbeyi. 
ERYS !PHE C l CIIORACEARU~I 107 IVY 3(3) :89 on Ambrosia trifida; 15 24 WY 

M8(2) :387 on As ter adscendens; 108 WY 3(3) :89 on A. adsurgens; 12 
IVY 1(8):221 on A. fluviatilis; 1116 WY 24(4):37 on A. foliaceus; 
11171VY 24(4):37 on A. integrifo lius; 11 WY 1(8):221 on Chryso tham
nus pumilus; 109 WY 3(3) :90 on Cynoglos s um officinale; 406 CO 15(1) : 
2 on Erigeron s ubtrinervis; 205 WY 7(3) :29 on Grinde lia perennis; 
407 CO 15(1):2 on Gutie rrezia sarothrae; 110 IVY 3(3):90 on lactuca 
scariola; 604 IVY 21(4):143 o n Mentha arvens is; 1118 IVY 24(4):37 on 
Mertensia sp. ; 105 IVY 3(3):89 o n ~t. ciliata; Ill WY 3(3):90 on 
Pl an t ago major; 304 h'Y 10(4 ) :33 on Solidago sp.; 106 IVY 3(3) :89 on 
Valeria na furfurescens . 
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ERYS I PIIE GALEOI'SIDIS 13 WY 1(8):22 1 on Stachys pal us tris . 
ERYS IPHE GRMI! NIS 1319 WY 36(<1} :Sd on Agropyron dasystachyum; 605 CO 

2 I (d}: 1d3 on A. repens; 606 CO 21(4) :14 3 on A. riparium; 11 19 WY 
24(4):37 on A. trachycau 1um; 607 WY 2 1(4) :143 on Br omus marginatus; 
11 20 WY 24(4):37, 1318 WY 36(4):5<1 on Poa amp la; 206 WY 7(3) : 29 on 
P. canbyi; 1121 WY 24 (<1):37 on P. pra t ensis. 

ERYS lPIIE BORRlDUl.A 1320 AZ 36(4) : 54 on Amsinckia i nte r mcdia; 1525 AZ 
M8 (2) : 388 on Cryptantha barbige •·•; 1526 AZ M8(2) :388 on Lappu l a 
redowski i . 

ERYS ! PHE POLYGON ! IS WY ! (8):22 1 on Aquilcgia caeru l ea; 14 WY 1(8):22 1 
on Astragalus a l pinus; 608 ~'Y 21(4) :14 3 on A. canadensis; 408 WY 
15( 1):2 on A. decumbens; 409 Nt-1 15(1):2 on Cl ema tis ligusticifolia; 
11 22 WY 24(4):37 on Lupinus argentous; 112 WY 3(3) :90 on Polygonum 
avicul a re; 305 h'Y 10(4):33 on P. buxafor me; 207 WY 7(3) : 30 on P. 
cxsertum; 113 WY 3(3) :90 on Thc rmopsis d ivaricarpa ; 11 23 WY 24(4} :38 
on Trifolium longipes. 

EX ! D!A GLANDULOSA 679 CO 21 (4) : 151 on Quercus gambc lii. 
EX I DIA SACCIIARINA 11 52 WY 24(4) : 42 on wood. 
EXOBASIOlU~I UVAE-URSI 1354 WY 36(4): 58 on Arctostaphylos uva -ursi. 
EXOBAS!DlU~I VACCINII 452 CO 15(1) : II on Ar c t os taphy l os uva-ursi; 287 

WY 7(3):38 on Menzies ia ferruginea; 1355 ~'Y 36(4) :58 , 451 ~'Y 15 (1): 
! 1 on Vaccinium scopa rium. 

EXOBAS I DLU~I VACClNII-UL!Gl NOSl 11 53 WY 24(4) :4 2 on Vaccinium membran-
accum; 1154 WY 24(4):42 on V. scoparium . 

FABRAE1\ ~IACU LATA 404 CO 15( 1) :I on Ame l anchi er or eophila. 
FOMES lGN lARlUS 1552 WY H8(2): 390 on Populus tremu l oides. 
FOMES NIGROLU!lTAnJS 360 CO 10 (4}: 39 on Picea engc l manni i. 
FOl-IES PIN! 361 CO 10(4):39, 362 WY 10(4):39 on Picea enge l mannii; 

363 WY 10(4}: 39 on wood. 
FO~!ES P1NlCOLA 364 CO 10(4) :4 0 on Picea engelmannii . 
FUSICLADlUH DEPRESSU~I 199 WY 3 (3} :99 on Angelica amp l a . 
GANODERloiA APPL.ANATI.R-1 365 CO 10(4) :40 on Popul us tremul oides . 
GASTEROCYBE LATER IT!A 1556 WY 118(2) :390 on gr ound. 
GEOPYX !S CUPULAR ! S 1540 WY M8 (2):389 on gr ound. 
G LOEOSPOR I U~I BE11JLI COLA 1377 UT 36(4) : 63 on Betul a occidentalis. 
GLOEOSPORIU~I BOREA LE 487 AZ 15 (1) :23 on Salix sp.; 191 WY 3(3):98 

on S . g laucops ; 190 WY 3(3) :98 on 5. monticola. 
GLOEOSPOR IUH RIB IS 1569 ~'Y H8(2) :391 on Ribes i ner mc; 483 WY 15(1} :20 

on R. saxosum . 
GUEP INIOPS IS AL PINUS 680 WY 21 (4) :152 . 1549 WY H8(2) : 389 on wood . 
Gn!NOSPORANGIUII BET!IEL!I 716 m 12(5): 158 , 1024 WY 24(3):25 on Cr atae

gus doug l asii; 637 UT 21(4}:14 7 on C. rivula ris; 638 CO 21 (4} :147 
on C. succulenta . 

Gn!NOSPORANG ILI'I CLAVARIAEFORME 717 CO 21 (5): 158, 1025 WY 24 (3} :25, 
1218 WY 36(3) :40 on AmeJnnchicr a lnifo lin; 228 WY 7(3) :32 on Juni
pe rus communis . 

GYMNOSPORANG11.1'1 CORNUTUH 1219 WY 36(3) :40 on Sorbus scopulina. 
Gn!NOSPORANGIIJ'I l NCONSP ! CU~I 170 CO 3(3) :95 on Ame1anchier alnifolia; 

929 AZ 23(4) :42 on A. bakeri; 928 UT 23(4) :4 2 on A. utahensis ; 
1220 lff 36(3) :40 on Juniperus os teos perma . 

GYMNOSPORANGILI'I JUVENESCENS 639 UT 21 (4}: 147 on Amelanchier alnifolia. 
GYMNOSPORANG1~1 KERN 1ANU~I 162 1 AZ ~18(2) :396 on Juniperus deppeana ; 

1425 AZ 36 (5) : 72 o n J . monosperma. 
GYMNOSPORANG!U~! NELSON1!40 WY 1(8): 224 , 171 WY 3(3):95, 718 m 21(5): 

158, 720 CO 21 (5): 158 on Ame1anchier a lnifolia; 4 1 CO 1 (8) : 224, 
930 AZ 23(4):42 on A. bakeri; 1221 WY 36(3}:40 on A. pumila 931 AZ 
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23(4) :42 on A. oreophila; 932 AZ 23(4) :42 on A. utahensis ; 933 1\ Z 
23(4):42, 934 Nl>l 23(4) : 42 on Juniperus monosperma; 39 ~~· 1(8):224 , 
719 ~rr 2 1(5) :1 58, !222 LIT 36(3) :40 on J . scopulorum. 

GniNOSPORANGlUH NIDUS-AVIS 1622 CO ~18(2):396 on 1\melanchicr alnifolia; 
1223 WY 36(3) :40 on Juniperus scopulorum. 

GniNOSPOI!ANGlUI'I SPEC !OSUI'l 935 AZ 23(4) :42 on Fend l cra rupicola; 936 
AZ 23(4):43 on Juniperus deppeana; 1426 AZ 36(5) :72 on J . monospc r ma; 

GniNOSPORANGIU~l TREI-IELLO ! DES 1026 WY 24 (3):25 on Juniperus collllluni s; 
229 AZ 7(3) : 32 on Philadc lphus rugosus; 640 CO 21(4): 147 o n So rbus 
scopulina; 1224 'h'Y 36(3) :40 on S. si tchensis. 

HAOROTR!CliUI'l GLOB! FERUH l 585 UT ~18 (2) : 392 on l.upinus argentous; 1586 
WY ~18(2):392 on L. parvif l orus; 700 WY 2 1(4) :1 55 on L. sericeus. 

HADROTRICIIU~l LUI' INI 498 CO 15(1 ) : 26 on Lupinus sp.; 8 1 WY 1(8) : 228 on 
L. alpestris; 198 WY 3(3) :99 on 1.. argentous. 

liELVELA 1NFULA 302 10(4): 33 on ·g row\d. 
HE~tiPliAClOIUI'I PLANUI'I 1335 CO 36(4) :56 on Pinus ponderosa . 
HENOERSON lA CAW.U.K>VILFAE 1156 WY 24(4) :42 on Cnlam:1grostis canadensis . 
HERPOBASIOIUI'l OEFO~IANS 1356 WY 36(4) :59 on Loniccra involucrata. 
HERPOTRICHIA NIGRA 620 CO 2 1 (4): 145 , 26 h'Y l (8) :222 on Abies la sio-

carpa; 124 WY 3(3) :91 on Picca engelmannii . 
HETEROSPORlU~I AVENAE 98 WY 1(8) : 231 on Triticum ae•tivum. 
HETEROSPORlU~l ECIHNULATUI'I 1195 WY 24 (4) :53 on Cerastium arvense . 
HETEROSPOR!lJ.'I GRACILE 395 WY 10(4) :45 on Iris sp. 
HYALOPSORA POLYPOD!! 315 WY 10 (4) :35, 915 AZ 28(4) :40 on Cystopteris 

f ragi li s . 
HYONUI>l 1/olBRICATU~I 359 CO 10(4): 39 on grow1d, 
HYGROPUORUS CALOPliYLLUS 383 CO I 0 ( 4) : 41 on ground, 
HYPOOE~IA SACCATU'I 6 17 CO 21 (4): 145 on Pinus flcxilis . 
liYPOXYLON PRUINATUI'I 1137 WY 24(4):40 on Populus tremuloidcs. 
KABAT! A FRAGARIAE 482 WY 15(1): 19 on Fragaria oval is. 
KABATIA LONICERAE 1368 UT 36(4) :61, 1369 WY 36(4) :61 on Lonicera 

involucrata . 
KABATIA ~IIRABIL!S 387 WY 10(4) :42 on Loniccra involucrata. 
KELLE~NIA ANO~IALA 1560 CO ~18 (2) :390 on Yucca glauca, 
KELLE~IANNIA ~1AJOR 470 NV 15(1) : 17 on Yucca brevi folia . 
KELLE~IANNIA YUCCAEGENA 471 N~l 15(1):17 on Yucca e l ata; 18 1 WY 3(3):97 

on Y. glauca . 
KUNKELIA NITENS 721 m 2 1 (5):159 on Rubus pubescens . 
LACHNELLULA CHRYSOPliTHAUIA l 541 WY ~18 (2) :389 on Abies lasiocnrpa; 

1132 WY 24(4) :39 on wood. 
LACTARIUS OELICIOSUS 384 CO 10(4) : 41 on ground. 
LAS IOBOLUS PI LOSUS 11 34 h'Y 24 ( 4) : 39 on cow dung. 
LASIOBOTRYS LONICERAE 23 10 I (8) : 222 on Symphoricarpos occidentalis. 
LENZITES SAEPIARI.A 385 CO 10(4) :41 on Picea e nge l mannii. 
LEPTOTHYRIU~I PERICLYHEN I 292 WY 7(3) :40 on Lonicer a utal1ensis. 
LEPTOTHYRIU~l PETRAK II 689 WY 21(4) :153 on Elymus cl ncreus . 
LOPHIONEHA APOCLASTOSPORA 430 h'Y 15 ( 1):7 on Salix sp . 
LOPHOOE~IELLA ARCUATA 1336 CO 36(4) :56 on Pinus flcxilis. 
LOPHOOE~IF.LLA CER INA 1337 AZ 36(4) :56, 1338 CO 36(4) :56, 1338 CO 

36(4) :56 on Pinus ponderosa . 
LOPliOOE~1ELLA HONTIVAGA 1339 CO 36(4):57, 1340 WY 36(4):57 on Pinus 

contor ta. 
LOPHOOE~t!Ul'l DECORU~I 1341 CO 36(4) :57 on Abies concolor. 
~lARSSON lA GALli 92 AZ l (8): 230 on Galium asperrimum. 
~tARSSONIA KRIEGERIANA 293 WY 7(3) :40 on Salix exigua. 
l>!ARSSONIA POTENTILLAE 294 ~~~ 7(3) :41 on Fragaria sp. 
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MARSSONlNA BRUNNEA 484 l\'Y 15(1):20, 1570 AZ t-18(2 ) :391 on Populus 
trcmuloides . 

~tARSSONlNA CHRYSQnL\MNl 1378 ~~ 36(4 ) :63 on Chryso thamnus parryi. 
mRSSO~INA KR I EGER IANA 487 t\Z 15{1) : 23 on Salix sp; ll 65 WY 24(4) :45 

on S. drummondiana; 293 \\'Y 7(3) :40 on S . cxigun.; 191 WY 3{3) :98 On 
S . g l a ucops; 190 WY 3{3) :98 on S. montico l a ; 692 WY 2 1 {4): 154 on S. 
subcoeru1 ca . 

~k\RSSONINA POPULI 485 h'Y 15(1):23 on Populus sp; 486 h'Y 15( 1) :23 on 
P. angustifol i a . 

~k\RSSON l NA POTENT l LLAE 1571 WY ~18(2) : 39 1 on Potent illa fissa. 
MEI.AMPSORA A81 ET1-CAPRAEARUM 1202 h'Y 36(3):38 o n Abies lasiocar pa; 

1203 WY 36{3) : 38 on Sa l ix sp; 916 AZ 23{4):40 on S . bebbiana; 503 
CO 18(2):71 on S. exigua; 138 WY 3{3):92 on S. s ubcoer u l ca. 

~!EWIPSORA ALBERTENS l S 141 ~'Y 3{3) :93 on Populus sp . ; 140 h'Y 3(3) :92, 
629 CO 21 (4) : 146 on P. angusti folia; 34 h'Y I (8 ) : 223, 139 CO 3{30~ : 92 
on P. tremu I oides . 

~IELAMPSORA AMERICANA lt12 WY 3(3) :93 on Salix amygda l oidcs; 35 WY 
1 (8): 223 on S . bcbblana. 

~IEWIPSORA ARCTICA 1204 h'Y 36{3) :38 on Sa l ix anglorwn. 
~IEWIPSORA BIGELOWll 316 h'Y 10(4) : 35 on Sa lix bebbiana ; 37 WY 1 (8):223 

on S . exigua; 36 WY 1 (8) : 223 on S. fluviatili s ; 143 WY 3(3) :93 on 
S. ne l sonii; 144 WY 3(3) :93 on S. scouJcriana . 

MELAMPSORA CONFLUENS ! ti S WY 3(3) :93 on Sa l ix sp . 
MEW1PSORA EPITEA 1404 UT 36{5) :69 on Ribcs inerme ; 1408 WY 36{5) :70, 

1409 WY 36(5):70 , 1606 I~Y ~18(2):396 on Sa li x sp.; 1406 WY 36(5 ) :70 
on S . amygda loides; 1407 i\Z 36(5) : 70 on S. bonplandiana; 1405 UT 
36(5) :70 on S. drummondiana; 1608 h'Y t-18(2) :396 on S. geyeriana; 
1607 AZ ~1 8(2):396 on S. scoulcria na . 

MEWIPSORA LIN! 216 h'Y 7(3) :31 , 9 17 AZ 23(4 ) :40, 14 10 UT 36(5) : 70 , 
1411 AZ 36(5):70, 14 121\Z 36(5):70, 1609 UT ~18(2):396 on Linum 
lewisii. 

~IEWIPSORA MEDUSAE 1206 WY 36(3) :38, 1207 WY 36(3) :38, 1610 AZ f!8(2): 
396 on Populus tremuloides ; 1205 WY 36(3) :38 on Pseudotsuga menziesii. 

~IEWIPSORA ~IONTI COLA 9 18 AZ 23(4) :41 on Euphorbia incisa; 9 19 CO 23 
{4) :41 on E. robusta. 

MEW!PSORA OCCIOENTALIS 504 ~rr 18 (2): 70 on Populus angus t ifo l ia; 706 
z.rr 21 (5): 157 on Pscudo t s uga taxi folia. 

fiEWIPSORA PARADOXA 1008 WY 24(3):23, 1413 CN 36(5):70, 630 WY 21(4) : 
lt16 on Salix amygdoloidcs; 1611 WY t>18(2):396 on S. bebbiana; 1006 WY 
24 (3) : 23 , 1007 WY 24(3):23 on S. geyeriana ; 16 13 WY fl8(2) : 396 on S . 
lutca; 1414 WY 36(5):7 1, 1612 WY ~18(2):396 on S. myrtillifolia; 1009 
WY 24(3) : 23 on S. pseudocordata. 

~IEWIPSORA RIBES ll -PURPUREAE 10 10 WY 24 {3) : 23 on Ribcs inerme; 1011 
WY 24(3) : 23 on R. l acus trc ; 217 WY 7{3):31, 505 CO 18(2):72, 506 NI-l 
18(2):72, 507 10 18(2) : 72, 1014 ~'Y 24 ( 3) :24, 1209 WY 36{3) : 38, 14 15 
UT 36(5) : 71 on Sa l ix sp.; 1208 WY 36{3):38 on S. amygdaloides; 317 
WY. l 0{4):3S on S. bebbiana; 508 WY 18(2):72 on S. drUIIIIliOndi a na; 1013 
WY 24(3):24 on S . gcyer iana; 920 AZ 23(4) :41 on S. laevigata; 509 10 
18(2):72 on 5 . l igulifolia; 631 UT 21{4):146 on S . lutca; 218 WY 
7(3):31 on S . nutta lli i; l OI S WY 24{3) :24, 510 h'Y 18(2) : 72 on S. 
pscudocorda t a ; 1012 ~'Y 24(3) : 23 on S. scouleriana; 92 1 CO 23(4):4 1 
on S . s ubcoerulea. 

MELAMPSORE LLA CARYOPHY LLACEARUM 632 UT 21{4) :1 46, 707 CO 21 (5) :15 7, 
1210 UT 36{3) :39, 14 16 10 36(5):7 1 on Abies lasiocarpa ; 633 UT 
21 (4): 146 , 922 AZ 23(4):41 on Picea engelmannii; 1016 WY 24{3):24, 

I 017 WY 24 (3) :24 on Picea pun gens . 
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MEW!PSORELLA CERASTII 219 WY 7(3) :31, 220 WY 7(3) : 31 o n Abies lasio
ca.rpa; 222 WY 7(3):3 1 on Cerasti um arvense; 22 1 WY 7(3) : 31 on Picca 
e nge l mannii. 

f!ELAS~!IA lf!ITANS 90 WY 1 (S) : 230 on Pterldlum aquillnum. 
f!I CROS PHAERA ALNI 609 WY 21(4) :1 43 on Lonlcera utahensls; 410 CO 15 (1): 

2 , 4 11 NN 15(1):3 on Quercus gambelii; 117 WY 3(3) :90 on Vaccini um 
oreophilum; 16 WY l (8) :22 1 on Vicia tri fida . 

IIICROSPHAERA DIFFUSA l i S WY 3(3):90 on Symphorlcarpos occidentn lls . 
f.UCROSPHAERA LONICERA.E 132 1 WY 36(4) :54 on Lonicera i nvo luc ra t n. 
MYCOS PHAERELLA FRAGAR I AE li3S ID 24(4) :40 on Fragnria ovalis. 
fiYCOSPHAERELLA FRAXINI COLA 431 ~~! JS( J ) :S on Fraxlnus macr opetn1a ; 

432 10 I S( 1):S o n F. ve lutlnn. 
NECTRI A CINNABAR1NA 1527 AZ MS(2) : 3SS on Accr g1nbrum; 426 CO 15(1) :5 

on A. neg undo. 
NEOPECKIA COULTER! 309 WY 10(4): 34 on Plcen engelmannil ; 125 WY 3(3): 

91 on Jlinus contorta. 
NYSSOPSORA CLAVELLOSA 1623 AZ ~18(2) :397 on Aralia rnccmosn. 
NYSSOPSORA ECIH NATA 1624 WY ~IS (2): 397 on Ligusticum por ter[. 
O I D!U~I AMBROSI A£ J SS7 AZ f!S(2) :393 o n Ambrosia confer tifolia . 
OPIIIOBOLUS FESTUCAE JS2S WY f1 S(2) :3SS on Festucn idahoensis. 
OVULARIA AST.ERI S 297 WY 7(3) :4 1, 1169 WY 24(4) :4 6 on Aster cngelmnnnli. 
OVULARIA BI STORTAE 138 1 WY 36(4) :65 on Po l ygonum bis t ortoides . 
OVULARIA BULBIGERA 693 10 2 1 (4): 154 on Sanguisorba si t chensis. 
OVULAR IA CO~IPACTA 11 70 WY 24(4):46 , 1382 WY 36(4):65 on Agoser ls 

glauca . 
OVULARlA DEC IPI ENS 393 WY 10(4) :44 on Ranunculus IMCOunii . 
OVULAR l A DELPH I Nil 394 WY 10 (4) :44 on De l phi nium bnrbeyl ; 11 71 WY 

24(4) : 46 on D. bicol or ; 13S3 h'Y 36(4):65 on D. bur kei. 
OVULAR 1A ~IONOSPORlA 1588 f!S(2) :399 on Rumex cris pus; 1589 AZ ~18 (2) :399 

on R. hymenoscpa l us. 
OVULAR I A OBLIQUA 93 CO 1 (8): 23 1 on Rumex crispus . 
PASSALORA DEPRESSA 1196 h'Y 24(4) :54 on Angelica pinnata; 1400 WY 

36(4) ;67 on Pe rideridia gai rdneri. 
PASSA LORA GRAfiiN15 11 97 WY 24(4): 54 on 8romus a noma l us; 11 9S WY 24(4): 

54 on B. marginatus; 11 99 h'Y 24(4) :54 on Hordeum brachyan therum. 
PER 1 DERMIU~I Fli.MIENTOSU~I 923 ~~! 23(4) :41 , 924 AZ 23(4) :4 1 on Pinus 

ponderosa . 
PER IDERfiiUfl HOLWAY! 1300 WY 36(3) :49 on Ables l as i oca rpa . 
PERONOSPORA ARBORESCENS 1503 WY M8(2): 386 on Ar gemone polyan t hemos. 
PERONOSPORA AR11-IUR I 130S AZ 36(4) : 52 on Epi l obium mi nutum; 1504 AZ 

~18(2) :386 on Camissonla chamaener loides; 1309 AZ 36(4) :52, 1573 AZ 
1-18 (2) :393 on Oeno t hera primiveris. 

PERONOSPORA CORYDALIS 1505 AZ M8 (2): 3S6 on Corydalis a urea. 
PE RONOSPORA ECH I NOSPE RMI 1310 AZ 36(4) :52 on Amsinc kla intermed i a; 

1506 AZ fl8 (2): 386 on Lappula r edowskii. 
PERONOSPORA EFFUSA SWY l (S) :220 on Chenopodium a l bum . 
PERONOSPORA FARI NOSA 1311 AZ 36(4) : 5 3, 131 2 WY 36(4 ) :53 on Chenopodium 

album. 
PERONOSPORA FICARIAE 1507 WY f18(2) : 386 on Ranunc ulus acriformis. 
PERONOSPORA FLOERK EAE 11 09 WY 24(4) :35 on Floerkea pr osperinacoides . 
PERONOSPORA LEPIDII ! 50S AZ ~IS(2) :386 on Lepidlum medium ; 1509 AZ 

f18(2) :386 on L. t hurberi. 
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PERONOSPORA PARASITICA 15 17 AZ M8(2) :387 on Arabis drummondii ; 111 0 ID 
24(4):36 on A. ho1boell ii ; 1313 AZ 36(4):53, 1511 AZ M8(2):386 , 151 2 
AZ ~18(2): 386 on Dcscurainia pinnata; 1513 WY M8(2) : 387 on D. richard
s onii ; 1514 AZ M8 (2):387 on Draba cuneifolia; 202 WY 7(3):29 on D. 
nemor osa; 1515, 1516 AZ M8(2): 387 on Lepidium l asiocarpum ; 1517 AZ 
~1 8(2): 387 on L. medium; 1314 AZ 36(4) :53 on Lcsque ro lla gordonii; 
1518 AZ M8 (2) :387 , 1519 AZ ~18 (2) :387 on L. purpurea; 6 ~'Y 1 (8) :220 
on Sophia procera; 1315 AZ 36(4) :5 3 on Streptanthus arizonicus; 1316 
AZ 36(4): 53 on The l YJlodium l as iophy11um. 

PERONOSPORA POTENTILLAE 1111 WY 24)4) :36 on Potentilla gracilis; 203 
WY 7(3):29 on P. nutta llii ; 111 2 WY 24(4):36 on P. pulcherrima. 

PERONOSPORA TA8AC INA 1317 AZ 36(4) :54 on Nicotiana trigonophy11 a. 
PERONOSPORA TRIFOLIOR~I 1520 ~'Y M8 (2):387 on Astragalus alpinus; 7 WY 

1 (8) :220 on ~ledicago sativa. . 
PfiLEOSPORA ACERIS 682 UT, 683 WY, 684 CO 21(4) :152 on Acer negundo. 
PHLEOSPORA 8ALSAMORII!ZAE 1157 WY 24(4) :43 on 8a1 samorhi za sag ittata. 
PHLEOSPORA CARAGANAE 685 WY 21 ( 4) : 15 2 on Caragana arborescens. 
PHLEOSPORA DEARNESSI'l 477 NM 15(1) :18 on Alnus ob1ongifolia . 
PHLEOSPORA LUNELLIANA 1359 WY 36(4) :59 on Carex plat y l cpis . 
PHLEOSPORA MUHLENBERGIAE 478 AZ 15(1) :18 on ~luh1 enbergia ar izonica . 
PHLEOSPORA O~IORRIIIZAE 291 h'Y 7(3) :4 0 on Osoorhi za d ivaricata ; 479 WY 

15(1): 19, 480 CO 15(1); 19, 1158 WY 24(4) :43 on 0. obtusa; 1159 WY 
24(4) :43 on 0. occiden t a l is ; 48 1 h'Y 15(1) :19 on Pseudocymopte.ris 
montanus . 

PIILEOSPORA PSEUDOPLATANI 460 CO 15 ( I ) : 14 on Acer negundo . 
PHRAGIIIDJUM ANDERSON II 230 WY 7(3): 32, 722 CO Zl(5):159 , 12ZS WY 36(3): 

40 on Po t entilla fruticosa . 
PHRAQIID1UM FUS1FO~IE 516 CO 18(2) :73 on Rosa sp ; 723 MT 21 (5) : 159, 

1625 ~IT ~18( 2): 397, 1626 WY M8 (2) :397 on R. acicu1aris; 517 MT 18 (2): 
73 on R. cngolmannii; 1427 MT 36(5) : 72 , 1428 WY 36(5) :72 on R. 
woodsii. 

PH RAGMlDIUM 1VE51AE 724 WY 21 (5): 159 on Potenti11a concinna; 1226 h'Y 
36(3) :40 on P. diversifolia; 518 Wl" 18(2) :73 on P. flabellifomis; 
231 WY 7(3) :32, 725 MT 21(5) :159 , 1028 WY 24(3) :25, 1627 WY M8( 2): 
397 on P. gracilis ; 232 WY 7(3):32 o n P. nutta llii; 726 CO 21 (5): 159, 
1027 WY 24(3) : 25 on P. pulcherrima. 

PHRAGMIDIUM MONT IVAGUM 42 WY 1 (8):224 on Rosa s p. ; 728 CO 21(5):159, 
1029 WY 24( 3) :25, 1629 WY M8(2) : 397 on R. acicularis; 519 CO 18(2): 
73, 938 AZ 23(4) :43 on R. fendleri; 937 AZ 23(4) : 43 on R. manca; 
520 10 18(2):73, 521 WY 18 (2):73 , 1030 WY 24(3):25 , 1429 UT 36(5):72, 
1430 WY 36(5) : 72 , 1628 MT M8(2) : 397 on R. woodsii. 

PHRAG.\IIDIUM OCC IDENTALE 146 WY 3(3):93, 522 MT 18(2):73, 1031 , WY 24 
(3): 25 , 1431 ~IT 36 (5) : 72 on Rubus parviflorus . 

PHRAQIJDIU~I PECKlANUM 318 CO 19(4) :35, 1032 WY 24(3) :26 on Rubus delic
iosus; 939 AZ 23(4):43, 940 AZ 23(4):43 on R. neomcxicanus. 

PHRAGMIDIUM POTENT!LLAE 641 WY 2!(4) : 147 , 727 CO 21 (5): 159 on Poten
till a pennsy l vanica ~ 253 WY 7(3) : 33 on P. s trigosa . 

PHRAGIHDIU~I ROSAE-AC !CULAR15 14 7 WY 3(3):93 , 319 CO 10( 4):35 on Rosa 
acicularis. 

PHRAGMIOIUM ROSAE-ARKANSANAE 148 WY 3 (3) :93 on Rosa sp . 
PHRAGMIDIUM ROSAE-PI~IPINELLIFOL1AE 1432 WY 36(5) :73 on Rosa foetida. 
PHRAGM10JUM RUBI-!OAEI 523 CO 18(2) :73 on Rubus s p; 1227 WY 36(3) :40, 

1433MT 36(5) :73, 1630 WYM8(2) : 388onR. idaeus ; 729, 730 MT 21(5) : 
159 on R. l cucodermus ; 941 AZ 23(4) :43, 1033 WY 24(3) :26 on R. 
s trigosus. 
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PHAAGIOOO'IliiS CONSPICUA 83 CO 1 (8) :228 on Yucca glauca. 
PHAAGIOPYX IS ACUH I NATA 1434 AZ 36 (5) : 73 on Coursetia microphylla . 
PHRAGIOPYX IS DEGLUBENS 1435 AZ 36(5):73 on Cracca edwardsii. 
PfiYLLACIIOAA EPICANPIS 433 AZ 15(1) :8 on Muh l enberg~• emers l yi ; 434 AZ 

15(1) : 8 on ~1 . longiligula; 1529 Nl-1 M8(2) : 388 on M. metca l fii; 1530 
AZ ~18(2) : 388 on ~1. r i ngcns. 

PHYLLACIIORA GIWIINIS 211 WY 7(3):30 on Br omus anomalus. 
PIIYLLACIIOAA IIEAAC LEI 25 WY I (8) : 222 on Heracleum l ana tum . 
PIIYL LACIIOAA VULGATA 435 AZ 15(1):9 on Muh l enbergia glauco . 
PIIYLLACIIORA WITIROCKI I 1330 WY 36(4) : 56 on Linnaea borealis. 
PHYLLACTIN IA CORYLEA 412 CO 15(1) : 3, 613 WY 21(4):144 on Acer negundo; 

308 WY 10(4):34, 413 N?-1 15(1):3 on Al nus t enuifolia; 417 CO 15(1) : 4 
on Ame l anchier oreophila; 414 NP-1 15(1): 3 on Fraxinus m:lcropetala ; 
415 UT 15(1):3 on F . velut ina ; 418 NM 15(1):4 on Populus angus t ifolia; 
4 16 AZ 15(1) :3 on Robinia ncomexican::~.; 419 Nl-1 15 ( 1) :4 on Rudbcckia 
l aciniata. 

PIIYL LOST ICTA SP . 11 99 WY 24(4) : 54 on Bromus margina t us. 
PIIYLLOSTICTA ALPINlCO LA WY 454 15(1): II on Tr ifolium parryi. 
PIIYLLOSTICTA ANGELICAE 173 WY 3(3) : 95 on Angelica ampl a. 
PfiYLLOSTICTA ARNICAE 174 WY 3(3) :96, 136D WY 36(4) : 59, 1361 WY 36(4 ) :6 

on Arnica cordifolia. 
PHYLLOSTICTA BRUNNEA 455 CO 15(1): 12, 456 N~l 15(1): 12 on Popu l us 

angustifolia ; 1561 AZ M8(2) :390 on P. fremontii. 
PHYL LOSTICTA CARP IN! 457 NM 15(1) :12, 477 Nl>l 15(1) :18 on Alnus 

ob l ongi fo l ia. 
PHYLLOST1l1"A CI NEREA 458 AZ 15(1) :14 on Rhamnus be t ulaefolia. 
PHY LLOSTICTA DECIDUA 11 79 WY 24 (4): 48, 1362 WY 36(4) : 6 on ~lentha arvensis. 
PIWLLOSTlCTA DELPH I Nil 1383 WY 36(4) :65 on Delphinium burkei. 
PHYLLOSTICTA FERAX 498 CO 15(1):26 on Lupinus sp.; 81 WY 1(8) : 228 on L. 

a l pestr is; 198 WY 3(3) :99 , 1363 WY 36(4 ) :6, 1585 UT N8(2) : 392 on 
L. argenteus; 700 WY 21 (4): 155 on L. sericeus. 

PHYLLOSTICTA GARRETIII 175 WY 3(3) :96 on Senecio triangularis . 
PIIYL LOSTICTA ~IELANOCARPA 1376 UT 36(4) :63 on Veratrum cali fo r nicum. 
PHYLLOSTICTA mNUTlSS I~IA 176 WY 3 (3) :96, 459 CO I S( l) : 14, 1371 m 36 

(4):62 on Acer g l abrum; 690 UT 21 (4 ): 153 on A. grandidenta t a . 
PHYLLOST l CTA PED ICULAR l OIS 11 60 WY 24(4) :44 on Pedicularis paysoniana. 
PHYLLOSTICTA PLATANOIDI S 460 CO 15(1): 14 , 46 1 N~l 15(1 ) :14 on Accr 

negundo. 
PHY LLOSTlCTA RAGNIIILOAE 462 WY 15(1) : 14 on Antennaria pulchcrr ima. 
PHYLLOSTICTA ROS lCOLA 463 CO 15(1) :15 on Rosa sp . 
PHYLLOSTICTA SAXIFRAGARUM 177 WY 3(3) :96 on Saxifraga argu t a. 
PHYLLOSTICTA SMILAClNAE 464 CO 15( 1) :IS on Smilacina amplcxicaulis. 
PHY LLOSTICTA SOLIDAG INIS 178 WY 3(3) :96 on Solidago canad ensis; 465 CO 

15(1) :15 on S . pctradoria . 
PHYLLOSTICTA TETONENS IS 1364 WY 36(4) :60 on Cl ematis hirsutissima. 
PHYLLOST ICTA TROLL! I .1 79 WY 3(3) : 96, 295 h'Y 7(3) :41 o n Troll i us 

a l bifl or us. 
PHYLLOST ICTA VIRG l NIANA 467 N~l 15( 1) :16 on Pr unus sp.; 466 AZ 15(1) :1 6 

on P. virens. 
PHYLLOSTICTA WYOI-IINGENSIS 180 WY 3(3) :96 on Epilobium angus t ifolium . 
PIIYSALOSPORA ASTRAGALI 29 WY I (8) :223 on As t ragal us bisu l catus. 
PHYSODE!l.'~l NENYANTIII S 20 1 WY 7(3) :29, 1301 CO 36(4) :51 o n Mcnyanthes 

tr ifolia ta. 
PHYSODERMA PWRJ ANNULATUM 1103 WY 24(4) :35 on Angelica pinnata. 
Pl LEOLAR IA BREV I PES 1436 AZ 36(5) :73 on Rh us r adicans. 
PI LEOLARI A PATZCUARENS IS 524 N}l 18(2 ) :74 on Rhu s t r ilobat a . 
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PLASMOPARA GERAN ll 1113 WY 24(4):36 , 1521 h'Y fl8(2):387 on Geranium 
richard soni i. 

PLASMOPARA HALSTED!! 4 WY 1 (8) : 220 on Fr anser ia disco l or; 3 WY 1(8) : 220 
on llelia.nthus annuus; 402 WY 15(1 ) : 1 on H. nutta ll ii. 

PLASMOPARA PYGMAEA Jll4 WY 24(4) : 36 on Aconitum col umbianum. 
PODOSPHAERA OXYACANTHAE 17 WY 1 (8) :221 on Prunus melanocarpa; 119 WY 

3(3) :90 on Spiraea Iucida . 
POLY PORUS ABIET!NUS 366 CO 10 (4) :40 on wood. 
POLYPORUS AOUSTUS 1553 WY M8 (2) : 390 on Popu lus tremu lo.ides. 
POLYPORUS AL80LUTEUS 367 CO 10(4) :40 on Picea engel mannii. 
POLYPORUS CIRCINATUS 368 CO 10(4) : 40, 681 CO 21 (4) :15 2 on ground. 
POLYPORUS DICilROUS 1554 WY fl8(2) : 390 on Pinus contorta. 
POLY PORUS LEUCOSPONGIA 370 CO 10(4 ) :40 on Picea engelmannii. 
POLYPORUS OVI NUS 369 CO 10 (4) :40 on ground. 
POLYPORUS TOMENTOSUS 681 CO 21(4) : 52 on gr ound. 
POLYSTlGMA ASTRAGALI 1136 WY 24(4) :40 on Astr aga lus agrestis. 
POLYTHRINCIUM TRIFOLII 97 WY I (8): 231 on Trifolium hybridum. 
PSEUDOPEZ I ZA ~I EDICAGIN IS 8 CO I (8): 220,1 542 AZ fl8 (2) :389 on fledicago 

sativa . 
PSEUDOPEZ IZA RE PANDA 616 h'Y 21 (4): 144, 1328 h'Y 36(4) :55 on Galium 

borea l e . 
PS EUDOPE Zl ZA R1BlS 405 WY 15(1) :2 on Ribes cereum; J133 WY 24(4) :39 

on R, i nermc . 
PSEUDOPLECTAN IA N1GRE LLA 1543 WY fl8 (2) :389 on gr ound. 
PUCC1N1A ABERRANS 642 WY 21 (4) :147 o n Smel owskia ca1ycina. 
PUCC1N1A ABRU PTA 942 AZ 23(4):43 , 1631 AZ fl 8(2) :397 on Viguicra 

denta ta . 
PUCC1NIA ABS I ~'lll1 1 235 WY 7(3) :33 on Artemisia a r oma tica; 234 WY 

7(3):33onA. cana; 525 AZ 18(2) : 74 , 526UT 18(2):74 on A. dracuncu
l oides ; 527 NM 18(2):74 on A. 1udoviciana; 149 CO 3(3) : 93 , 528 NI-l 
18(2) : 74 o n A. tr i dentata; 529 WY 10(2):74 on A. tripartita. 

PUCC 1NIA ACROPH1LA 1632 WY M8(2) :397 on Syn theris pinna tifida. 
PUCCINIA AOOXAE 1437 CO 36(5) : 73 on Adoxa moscha t ellina. 
PUCCINIA AEfiULANS 530 CO 18 (2) : 74, 531 IvY 18(2) :74; 943 AZ 23(4) :43 , 

944 AZ 23(4 ) :43, 1034 WY 24(3) : 26 on Vi gui era multif l or a. 
PUCC1NIA ALLENII 43 WY 1 (8) :224 on Shepherdia canadensis . 
PUCCINIA Ai'IPH1GENA 643 WY 21 (4) : 147 on Ca1amovilfa 1ongi folia. 
PUCC 1N IA ANDROPOGONIS 801 CO 23(3) : 23, 803 ~~I 23(3) : 24 on Andr opogon 

hallii; 805 NI-l 23(3) : 24 on A. scoparius; 804 NI-l 23(3) : 24 on Pen
stemon alpinus ; 802 N~t 23(3) :23 on Pe t al os t emon purpureus. 

PUCCINIA ANGUSTATA 1633 WY M8 (2) : 397 on flentha a rvonsis. 
PUCC1N l A ANISACANTIIJ 532 AZ 18(2) : 74 on Anisacanthus thurberi. 
PUCC1N IA APOCRYPTA 46 h'Y I (8): 224 on Hydrophyll um fe ndl e.ri. 
PUCC1 NIA AR1STIDAE 533 WY 18(2) :74 o n Distich!is spica t a; 806 fiT 

23(3) :24 on 0. s tric ta ; 236 WY 7(3) :33 on Sa.rcoba tus vermiculatus; 
237 WY 7(3):33 on Trigl ochin maritima. 

PUCC1N IA ARN I CAL! S 1228 WY 36(3) :41 on Arnica chamissonis ; 320 h'Y 
10 (4):35, 731 CO 21 (5): 160 on A. cor difolia ; 732 CO 21 (5): 160 , 1438 
WY 36(5) :73 on A. moll i s . 

PUCCINIA ASTER IS 1229 WY 36(3) :4 1 on As t er conspicuus ; 733 fiT 21 (5) : 
160 on A. fa1c a tus ; 44 WY I (8): 224 on A. gl aucus; 1230 WY 36(3) :41 
on Erigeron e l atior . 

PUCCINIA ATRA 534 ~~I 18(2) : 75 , 535 AZ 18(2):75 on Panicum bulbosum ; 
536 AZ 18 (2): 75 on Setaria grisebachii. 

PUCCINIA ATROFUSCA 734 ~IT 21 (5): 160 on Ar t emi s ia dracuncu l oides ; 537 
MT 18 (2) :75, 945 AZ 23(4 ) :4 4 on Car ex douglasii; 736 m 21 (5): 160 on 
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C. c 1cocha r is; 735 k'Y 21(5) : 160, 1439 k'Y 36(5) : 73 on C. fi1ifo 1ia; 
538 1~\' 18(2) : 75 on C. geyeri ; 123 1 WY 36(3) :41 on C. hoodii; 946 CO 
23(11) :44 on C. rossi i. 

PUCC 1N1A BACCJIARJD 1S 1440 AZ 36(5) :73 on 8accharis g 1utinosa . 
PUCC1N1A BF\LSA,I\ORH1 ZAE 47 10 1(8) : 225 , 238 WY 7(3):33 , 737 'IT 21 (5) : 

160 on Bal samorhiza sagitta t a; 738 CO 2 1(5): 160 on Wycthia arizonjca. 
PUCC 1N1A B1PORULA 947 AZ 23(4) :44, 948 AZ 23(4) :44 on Salvia l emmonii. 
PUCC 1N1A B1STORTAE 539 m 18(2) :75 on Bistorta bistortoides; 48 WY 

1(8) :225, 739 CO 21(5) :1 60, 740 CO 21(5): 160, 1035 WY 24(3):26 on 
Po Jygonum bis tortoides ; 239 WY 7(3):33 on P. vivjpa rwn . 

PUCCJN 1A BLASDALEI 74 1 CO 21(5) :16 1 on Allium cernuum ; 1441 AZ 36(5): 
73 on t\. macrope talum. 

PUCC INifl BRACfiYPOD II 1232 WY 36(3) :41 on Deschampsia caespitosa; 1233 
1\'Y 36(3):4 1 on Phl eum pratense ; 1234 \\'Y 36(3):41 o n Poa a lpina ; 
1235 WY 36(3):42 , 1442 WY 36(5):7-1, 163•1 CO ~18(2) :397 on P. interior; 
1443 WY 36(5):74 on P. l ept ocoma ; 1236 WY 36(3):42 on P. r ef lexa. 

POCC INlA CACABATA 1445 AZ 36(5) :74 on Boutc l oua ar is t idoidesj 1446 AZ 
36(5) :74 on B. bu rbatu ; 1447 AZ 36(5) : 74 on B. rothrockii; 1444 AZ 
36(5) : 7tl on Gossypium hirsutum. 

PUCC INIA CA!.ANfi CAR IAE 1448 AZ 36(5) : 74 on Viguicra dentata. 
PUCC INIA CALC.ITRAPAE 1237 WY 36(3) :42 on Arcti u.cn minus; 1449 WY 

36(5) : 74 on Cirsium ccntaureae; 1450 I~Y 36(5) : 74 on C. undulatum. 
PUCCJNIA CALOCHORT I 742 m 21 (5) : 161 on Ca lochortus apicu1atus; 1635 

h'Y t-18(2) : 397 on C. gunnisonii. 
PUCC 1NJA CANA!.I CULATA 950 AZ 23(4) :44 on Cyperus rusbyi ; 949 AZ 

23(4) :44 on He Jiopsis parvifolia. 
PUCC 1Nl A CAR 1CI NA 1239 UT 36(3) :42 on Carex sp; 1637 WY " 8(2) :397 on 

C. aquati lis ; 743 m 21 (5) :1 6 1 on C. hcpburnii; 1451 WY 36(5) :75, 
1638 WY ~18( 2) :397 on C. nebraskcnsis; 644 WY 21 (4) :148, 952 CO 23 
(4):45, 1038 ID 24(3):26 , 1238 WY 36(3):42 on C. ros tra t a; 953 AZ 
23(4) : 45 on C. senta; 1036 WY 24(3) : 26 on Ribes inerme ; 1636 W\' ~1 8 
(2) :397 on R. setosum ; 951 CO 23(4):44 on Urtica dioica ; 1037 WY 
24 ( 3):26 o n U. g raci li s. 

PUCC IN1A CARJC1S 540 I~Y 18(2) : 75 on Carex aqua ti!is; 150 WY 3(3) :93 
o n C. ros trat a ; 32 1 \\!)' 10 (4) : 35 on Urtica gracili s . 

PUCC INIA CARTHAMI 1452 AZ 36(5) :75 on Carthamus tinctorius . 
PUCCIN IA C1CUTAE 954 AZ 23(4):45 on Cicuta doug lasii; 49 WY 1 (8):225 

on C. occidenta l is. 
PUCC INIA CIRSJI 322 \\'Y 10(4) : 35 on Cirsium amerl canwnj 955 23(4) :45 

on C. ari zonicum ; 1240 I~ 36(3) :42 on C. canescens; 744 ~IT 21 (5): 
161 on C. edu1 e; 151 WY 3(3) : 93 on C. enge l mannii ; 645 WY 21 (4): 148 
on c. folios um; 956 AZ 23(4):45 on C. nidul um; 74 5 m 21(5) :161 on 
C. undul a tum. 

PUCC INIA CJ.AYTQ, IJCO!.A 541 WY 18(2) :75 on Cl ay t onia 1anceolata. 
PUCC INIA CLEi'IAT!Dl S 50 WY 1 (8) : 225 on Tha!ic trum occidenta l e . 
PUCC l NIA CL1 NTON 11 124 1 BC 36(3) :4 2 on Pedicu l aris br ac t eosa ; 746 CO 

21 (5): 161 on P. grocnl a ndica ; 240 W\' 7(3):33, 1039 WY 24(3):26 on 
J>. paysoniana . 

PUCC INIA CN ICI 542 UT 18(2) : 76 on Cir sium sca rios um. 
PUCC 1N1A CONFERTA ! 52 WY 3(3) :94 on Artemisia ludoviciana. 
PUCC INIA CONOCL I N11 1639 AZ ~18(2): 398 on Eupatorium pyc nocepha lum. 
PUCCJNJA CONS 1M! LI S 52 WY I (8) : 225 on Schoenocr ambc I i n i fo!ia. 
PUCC I NIA CONSPICUA 808 AZ 21 (3) : 24 on Agros t is scabra; 807 AZ 21(3) : 24 

on Helenium hoopesii. 
PUCC INIA CORONATA 1245 W\' 36(3) :4 3, 647 WY 21(4): 148 on Agropyron 

trachycaulum; 544 UT 18(2):76, 648 k'Y 21(4) :148, 813 m 23(3):25 
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o n Agrostis a l ba; 1248 WY 36(3) :43 on Bromus anoma lus; 545 h'Y 18(2): 
76 on B. ciliatus; 649 ~"' 21(4 ) :148 on B. portcri; 546 ~ff 18 (2) : 76 
on Ca l amagrostis sp.; 547 WY 18 (2) : 76 , 810 ~ff 23(3) : 25 , 104 1 WY 
24(3):27 , 1042 WY 24 ( 3):27 on C. canadensis; 548 ~"' 18(2):76 on c. 
i ncxpansa; 812 m 23 (3): 25, 1044 WY 24(3):27, 1243 WY 36(3):42, 
1247 WY 36(3):43 , 1453 ~·y 36(5):75 on C. rubcsccns; 650 ~"' 21 (4) : 
148 on Ocschampsia caespitosa ; 1242 WY 36(3) : 42 , 1244 h'Y 36(3) :43, 
1246 WY 36(3) : •13 on El ncagnus canadensis; 814 AZ 23(3):25 on Holcus 
l anatus; 24 1 WY 7 (3):33 on Koeler ia cristata; 549 WY 18( 2) : 76 on 
Phala ris arundinacea; 809 WY 23(3): 24, I 040 WY 24 ( 3) : 26 on Rhamnus 
a lnifolia; 543 m 18(2):76, 646 h"' 21(4):148, 8 11 m 23(3):25 , 1043 
~'Y 24(3) :27 on Shepherdia canadensis. 

PUCC I NIA CRANOALLII 818 ~IT 23(3) :26 on Fcs tuca idahoens is; 824 fiT 
23(3) :27 on F. ovina; 820 m 23(3) : 26 on F. scabrclla; 8 16 co 
23(3):26 , 1250 WY 36(3):43 , 1252 WY 36(3):44 , 1454 I'IY 36(5):75 on . 
Hespcrochloa kingii; 822 AZ 23(3) : 25, 957 CO 23(4):45, 1642 AZ ~18 
(2) : 398 on Poa fendlcriana; 823 AZ 23(3) : 27 on Poa l o ngiligu l a; 815 
CO 23(3):25, 1640 fff ~18(2):398, 164 1 h"' ~1 8(2):398 on Symphoricarpos 
a l bus; 242 WY 7(3):33 , 817 ~IT 23(3):26, 819 m 36(3):43, 1249 WY 
36(3):43, 1251 WY 36(3) :4 4 on S. occidentalis; 82 1 AZ 23 ( 3) : 26 on 5. 
orcophilus; 243 WY 7(3) :34 on S. raceoosus; 65 1 WY 21 (4) : 148, 1045 
WY 24 (3): 27 on 5. vaccin ioides. 

PUCCIN IA CREP ! OlS-mNTANAE 550 WY 18 (2) :77 on Crcpis g lauco; 747 ~ff 
21(5) : 161 on c. runcina t a . 

PUCC IN! A CRUC !FERARUM 652 WY 21 (4) :!48 on Card amine cordifo l ia. 
PUCC INIA OE50WIP5 1AE 825 CO 23(3) :27 on Ocschampsia caespitosa. 
PUCC IN!A OIOI CAE 958 m 23(4) :45 , 1046 WY 24(3) : 27, 1047 WY 24(3) :27 

1253 WY 36(3):44, 1455 WY 36(5):75 on Agoscr is glauco ; 960 AZ 23(4); 
46 on Artemisia carruthii; 748 ~ff 21(5): 161, 1456 WY 36(5) :75 , 1643 
WY t-18(2):398 on As t er fo1 iaceus; 1050 10 24(3):27 on Carex eastwood 
ii; 959 fiT 23(4) :46 on C. filifolia; 1051 WY 24(3) : 28 on C. hoo~ii; 
1255 WY 36(3):44 on C. petasata; 963 AZ 23(4):46 on C. pracgracilis; 
96 1 AZ 23(4) :46 on C. rus byi; 1254 WY 36(3) :44 on C. vcrnacu1 a ; 14 57 
CO 36(5) :75 on Erigeron s peciosus; 1048 WY 24(3) :27 on Hi eradum 
c us i ckii; 964 CO 23(4):46 on Ocnothcra cacspitosa; 749 r.rr 21 (5): 16 1, 
962 AZ 23(4) :46 on Sol i dago missouriensis; 965 CO 23(4) :46, 1458 WY 
36(5) : 75 on Va l e r iano cduli s; 1049 WY 24(3):27 on V. occidcntalis. 

PUCC I NIA DISTORTA 1644 AZ ~18(2) :398 on llyptis emoryi. 
PUCCINIA IJOUGI.AS II 244 WY 7(3):34 on Phlox glabr ata. 
PUCCINIA ORABAE 1256 WY 36(3) : 44 on Draba l nccrta. 
PUCC INIA OURANGENS IS 1645 AZ M8(2) :398 on Stipa pri nglci. 
PUCC INIA ELLISLI 1459 h"' 36(5) :75 on Ange l ica arguta. 
PUCC INIA ENCEL IAE 1646 CO M8(2): 398 on Viguicra multiflora . 
PUCC !NIA ERIOPHYLLI 1052 I D 24(3) :28 on Eriophyllum l ana tum. 
PUCC INlA EVAOENS 551 AZ 18(2): 77 on Saccha.ris sarothroidcs. 
PUCC INIA EXPANSA 1257 1\'Y 36 (3) :44 on Senecio integcrrimus . 
PUCC INIA EXTEN5 1COLA 247 WY 7(3):34 on Agoseris g l auca ; 245 h"' 7(3) :34 

on As ter sp . ; 552 10 18(2):77 on A. fo1iaceus ; 323 WY 10(4) : 36 on 
A. frondcus; 324 WY 10 (4):36 on Car ex sp.; 248 WY 7(3) :34 on C. 
fc s tivolla ; 553 WY 18(2):77 on C. gcycri; 554 10 18 (2) : 77 on C. 
gr avida; 246 h'Y 7(3) :34 on Erigeron sa 1sugjnosus . 

PUCC INIA FRANSER IAE 1649 AZ M8(2): 398 on Ambrosia de ltoidea; 1460 AZ 
36(5):76, 1461 AZ 36(5):76 on Fr anscria dcl t oidea; 1647 AZ M8(2):398 
on Hymcnoclea monogyra; 1648 AZ M8(2) : 398 on II. pentalcpis. 

PUCCINIA FRASER ! 1650 ur ~18(2): 398 on Hieracium a lbiflorum . 
PUCCIN !A GAYOPHYTl 249 WY 7(3):34 on Gayophy tum raccmosum; 250 ~IT 
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7 (3): 34 on G. ramosissimum. 
PUCC1N1A GENTIANAE 53 r-.1'1 1(8) :225 on Gentiana affinis; 251 WY 7(3) :34, 

653 CO 21(4) :149 on G. bigelovii; 750 CO 21(5) :1 61 on G. parryi 
PUCC I N1A GIGANTISPORA 555 WY 18(2):77, 966 CO 23(4):47 , 1053 k'Y 24 

(3) :28 on Anemone globosa ; 1651 WY ~18(2) :398 on A. multifida. 
PUCCINIA GL0805IPES 1462 AZ 36(5): 75 on Lycium ber l andieri; 556 AZ 

18(2) : 77 on L. californicum ; 1463 AZ 36(5): 75 on L. exsertum; 1652 
AZ M8(2) :398 on L. fremontii. 

PUCCIN1A GRAMIN IS 654 WY 21 (4):149 on Agropyron s mithii; 252 h'Y 7(3): 
35 on A. s ubsecundum; 655 WY 21 (4): 149 on A. trachycaulum; 1653 ~rr 
~t8(2): 399 on Phleum pratensc. 

PUCC I N1A GRANULISPORA 751 ~IT 21 (5): 161 on Allium cernuum , 
PUCCINIA GRINDELIAE 1654 AZ ~18(2):398 on 8ailcya multiradiata; 967 AZ 

23(4):47 on Chrysopsis villosa; 557 CO 18 (2) : 77, 558 r-.1'118(2):77, 
752 m 21 (5) : 162 on Chrysothamnus nauseosus ; 1258 II'Y 36(3) :45 on C. 
viscidif1orus; 753 CO 21(5) :162 on Erigeron caespitosus ; 1656 WY 
~1 8(2) :399 on E. catonii; 1657 WY ~18(2) :399 on E. ncmatophy1Jus; 
253 UT 7(3):35 on Grindelia sp.; 754 Nfl.1 21(5):162 on G. squarrosa; 
1658 WY M8(2): 399 on Guti crrczia sarothrae; 1655 AZ ~18(2): 399 on 
Baplopappus spinulosa; 1659 AZ MS (2): 399 on Psi lostrophe cooperi; 
1259 WY 36(3) :45 on Solidago e l ongata; 1260 h'Y 36(3) :45 on 5. mu\ti 
radiata; 559 CO 18(2):77 on 5. petradoria; 325 WY 10(4) : 31 on 
Stenotus acauli s; 54 WY 1 (8) : 225 on Xylorrhiza gl3briuscula; 55 hi)' 
1 (8) :225, 1464 WY 36(5) :75 on X. parryi. 

PUCCIN IA GROSSULARIAE 153 WY 3(3) :94 on Carex variabilis; !54 WY 3 (3): 
94 on Ribcs saxosum . 

PUCC!NIA GRU~IOSA ISS WY 3(3): 94 on Zygadcnus e1cgans ; 560 WY 18 (2): 78, 
755 CO 21(5):162 on Z. gramincus . 

PUCC I N1A GU1LL~I!NEAE 968 AZ 23(4) :47 on 8rayulinca densa. 
PUCC ! NIA IIALENIAE 1261 WY 36(3) :45 on Gentiana calycosa . 
PUCCINIA IJARKNESSII 326 AZ 10 (4) :36 on Pti loria runcinata; 561 UT 

18(2): 78 on St cphanomcria tenuifolia. 
PUCCINIA HELIANTIJI 56 WY 1 (8):226 on llclianthus annuus; 156 WY 3(3) :94 

on II. fascicular i s. 
PUCC!N1A HEL!ANTHELLAE 1262 WY 36(3) :45, 1660 WY ~18(2) :399 on Hcli

anthella quinquenervis; 254 WY 7(3) :35 on II. uniflora. 
PUCC!NIA f!ETEROSPORA 1465 AZ 36(5): 75 on Abutilon californicum; 1466 

AZ 36(5):76 on Bogenhardia crispa . 
PUCCINIA HEUCHERAE 757 CO 21(5) :162 on Heuchera bracteata; 157 h'Y 

3(3) :94 , 756 CO 21 (5): 162, 1054 ~'Y 24(3) :28, 1263 WY 36(3) :45 on 
~litella pentandra; 1056 WY 24(3) :28 on ~1. stauropetala; 158 WY 3(3): 
94, 1055 WY 24(3) :28, 1661 WY ~18(2) :399 on Saxifraga arguta; 758 m 
21(5):162 on 5. lya llii; 759 ~rr 21(5): 162 on 5. rhomboidea. 

PUCCINIA H!ERAC!I 562 WY 18(2) :78, 760 CO 21 (5):162 , 1089 WY 24(3):32, 
1264 WY 36(3): 45 on Agoseris gla uca; 58 UT 1 (8):226 on A. parviflora; 
1662 CO M8(2) :399 on Crepis acuminata; 761 m 21 (5) :163 on llieracium 
a1bertinum; 1467 WY 36(5) :76 on H. albiflorum; 1663 WY ~18(2) :399 on 
Lygodesmia juncea; 57 co 1(8):226, 159 WY 3(3):94, 563 10 18(2):78, 
1057 WY 24(3):28, 1468 m 24(3):28 on Tara.xacum officinale; 762 m 
21(5): 163 on T. vulgare. 

PUCCINIA IIOL80ELLI! 255 WY 7 (3): 35 on Arab is lignipes; 59 CO I (8): 226, 
160 WY 3(3) :94 on Schoenocrambe linifolia. 

PUCCIN!A HYOROPfiYLL1 1265 UT 36(3) :45 on Hydrophyllum fendlcri; 1664 
WY M8(2) :399 on ~lertensia ciliata. 

PUCC INIA !NAN! PES 1665 AZ H8(2) :399 on Eupatorium solidaginifolium. 
PUCCIN!A !NTE~UXTA 60 WY 1(8) :226, 1469 10 36(5) :77 on Iva axillar is . 
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PUCC I NI A I RI DI S 564 CO 18(2):78, 14 70 AZ 36(5) : 77 on I ris missouden
sis; 256 WY 7(3) :35 on l. pe1ogonus . 

PUCC I NI A JONES ll 763 MT 21 (5): 163 on l.eptotaenia mul tHida; 257 WY 
7(3):35 on Ligusticum simu.I ans ; 1266 WY 36(3):45 on Lomatium 
dissec t um. 

PUCC I N1A KOELER1AE 1058 WY 24 (3) : 28 on Berberis r ep ens . 
PUCCIN IA KUHNIAE I 47 I AZ 36(5) : 77 on Brick e l Iia amp i exicaulis; 565 AZ 

18(2) : 78, 969 AZ 23(4) :47 on B. 1emrnonii; 566 AZ 18(2):78 on Kuhnia 
rosmarinifolia . 

PUCC I NI A LASCfiii 1666 AZ ~18(2):399 on Cir sium sp . 
PUCClNlA LEVE l LL EI 258 h'Y 7 (3) : 35 on Geranium frcmontii . 
PUCC!NIA LIATRIDI S 826 AZ 23(3) :27 on Brickell ia grandiflora; 827 AZ 

23(3) : 27 on Koe l eria c ristata. 
PUCC I NI A LIGUSTIC I I267 UT 36(3):46 on Angelica pinnata; 259 WY 7(3)·: 

35 on Conioselinum scopul orum ; 260 WY 7(3) :35 on Ligusticum simul ans ; 
1667 CO ~18(2):399 on Oxypolis fend1eri. 

PUCCINI A ~ICCLATCIHEANA 45 WY 1 (8) :224 on Scirpus mic r ocarpus. 
PUCC I NI A HALVACEARU~I 261 WY 7(3) : 36 on Althaea rosea; 161 WY 3(3) :94 

on ~lalva rotundifolia . 
PUCCIN IA ~IENTIIAE 62 WY I (B) :226 on ~lentha canadensis; 97 1 AZ 23(4) :47 

on "· spicata; 656 WY 21 (4) :1 49 on ~lona.rda fi s tulosa; 61 CO 1(8) : 226, 
567 N)l 18(2) : 78 , 764 MT 21(5) :163, 970 AZ 23(4) :47 on"· menthae
fo l ia. 

PUCC I N1A ~IES~IAJAL1S 765 MT 21(5) :1 63 on Clintonia unif1ora . 
PUCCINIA ~II CRAi\'1llA 828 CO 23(3) :2 7 on Oryzops i s micrantha . 
PUCC 1NIA m LLEFOLil 657 WY 21 (4): 149 on Achillea mi i1e fo 1ium; 262 NM 

7 (3): 36 on Artemisia dracunculoidcs, 51 WY 1 (8) : 225 on A. gnapha
l odes. 

PUCC INIA m NUSSENSIS 766 ~IT 21 (5) :163, 1059 ~'Y 24(3) : 29 , 1060 WY 
24(3) : 29, I472 II'\" 36(5) : 77, I 668 WY M8(2):399 on Lac tuca pu1chella. 

PUCC I NI A ~IONO I CA 327 CO 10(4) :36 on Arabis sp.; 328 WY 10(4) :36 on A. 
drummond ii; 830 m 23(3):28 , 1061 WY 24(3):29 on A. ho1boe11i i ; 
831 m 23(3) : 28, 832 CO 23(3) :28 on Koe1eria c ris t ata ; 833 AZ 23(3): 
28 on Oryzopsi s hymenoides; I 268 h'Y 36 (3) : 46 on Poa secunda; 63 WY 
1(8):226 on Schoenocrambe linifolia; 1669 CO ~1 8(2) : 399 on Thiaspi 
montanum; 829 CO 23(3) : 27 on Tri set um spica t um. 

PUCC INIA MONTANENS1S 1473 WY 36(5):77 on Ag r opyron smithii; 1270 hY 
36(3):46 on A. spica tum; 659 h'Y 2I(4): 149, 658 WY 2I (4) :1 49 on A. 
trachycaul um ; 1269 h'Y 36(3) :4 6 on Berberis r epcns; 834 AZ 23(3) :28 
on Sitnnion hys t .rix. 

PUCC I NIA ~IUSENII 1271 WY 36(3) :46 on Lomatium mon t anum. 
PUCCINI A HUTABILI S 767 ~IT 21(5) :I63 on Allium rubrum. 
PUCC INIA NEOCORONATA 835 AZ 23(3) :28 on Piptochaet i um fimbria t um . 
PUCC INIA NOOOSA 1474 AZ 36(5) : 77 on Oichelos temma pu1chellum. 
PUCCIN lA OSTECTA 64 WY 1(8) :226 on Scir pus americanus. 
PUCC I NIA OENOTHERAE I670 AZ ~18(2) :399 on Camissonia ca 1ifornica ; 

1062 WY 24(3) :29 on Oenot her a hcterantha. 
PUCC INIA PALLIDISS I ~IA 1671 AZ ~18(2) :400 on Stachys coccinea. 
PUCCINIA PALMER I 568 10 18(2) :78 on Pens temon sp. ; 768 ~IT 21 (5 ): 163 

on P. confertus ; 769 m 2I (5): 163 o n P. ellipticus; 1272 WY 36(3): 
46 , 1063 WY 24 (3): 29 on P. procerus . 

PUCCINI A PARKERAE 770 ~IT 2I (5): 163 on Ribes 1acus tre. 
PUCCIN IA PARNASS l AE 771 ~IT 21 (5) :1 63 on Parnass i a fimbriata. 
PUCC I NlA PATTERSON! ANA 569 ~IT IS (2): 79 on Agropyron spi ca tum. 
PUCCINIA PENTSTENON JS 972 AZ 23(4) :47 on Penstemon brid gesii ; 

263 AZ 7(3):36 on P. connatifo1ius; 1273 WY 36( 3): 46 on P. deustus; 



1672 AZ f18(2) :400 on P. pinifo l i us . 
PUCC l N! A PHIPI NELLAE 264 WY 7(3) : 36, 1064 WY 24(3) : 29 on Osmorhiza 

ob tusa; 1065 WY 24 (3) : 29 on 0. occidental is. 
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PUCC I NIA PLUfiBARIA 329 10 10(4) : 36, 1066 WY 24 (3): 29 on Phlox longi
fo l ia; 265 h'Y 7(3):36 on P. multifl or a. 

PUCC I NIA POAE-NEfiORAL!S 1067 WY 24(3) :29 on Ca tabrosa aqua t ica ; 836 
AZ 23(3):28 on Festuca ovina ; 1068 h'Y 24(3):29 on Ph l eum pr a t ensc ; 
837 CO 23(3) : 29 on Poa i nterior; 838 CO 23(3) :29 on P. l ep tocoma; 
1069 WY 24(3) :30 on P. palustris; 839 AZ 23(3) : 29 on P . pratensis; 
840 CO 23(3):29 on P. r eflexa . 

PUCC I NIA POAE-SUO ET1 CAE 570 WY 18 (2) : 79 on Poa pal us tris. 
PUCC I NIA POARUM 1673 UT M8(2) :400 on He l e nium hoopesii. 
PUCCIN IA POCULIFORfiE 66 CO 1(8) : 227 on Agropyron t ene rum; 65 CO 

1 (8): 226 on Avena fa tua . 
PUCCINIA POLYGONI-Af!PII! Bll 162 WY 3(3) :94 on Po1ygonum sp. 
PUCC IN!A PORPHYROGENITA 57 1 m 18(2) : 79 on Cornus canadensis . 
PUCCIN!A PSEUOOCYfiOPTER1 266 WY 7(3) :36, 572 CO 18 (2) :79, 973 AZ 

23(4) :47 on Pseudocymopterus monta nus; 330 WY 10 (4) :36 on P. 
sy lvaticus. 

PUCCI NIA PULVERULENTA 1070 h'Y 24 (3): 30 , 1071 WY 24 (3): 30 on Epilobium 
panicu1a tum; 772 CO 21 (5) : 164, 1072 WY 24 (3): 30 on Gayophytum 
nutta llii ; 974 AZ 23(4) :48 on G. racemosum ; 975 AZ 23(4) :48 on G. 
ramosissimum. 

PUCC 1NlA PUNCTATA 773 fiT 21 (5) : 164 on Ga l ium triflorum. 
PUCCINIA PUNCT1FORfll S 660 h'Y 21(4): 149, 774 m 21 (5): 164, 1674 WY 

fl8( 2) :400 on Ci r sium a rvense . 
PUCC I NIA PYQIAEA 84 1 CO 23(3) : 29 on Berberis r epens; 842 CO 23(3) :29; 

~4 3 AZ 23(3) : 29 on Koe1eria c r is tata . 
PUCC I NIA RECONOITA 1082 WY 24( 3) : 31 on Agr opyron albicans; 855 AZ 

23( 3) :31 on A. a ri zonicum; 850 m 23( 3) :30 on A. dasys t achyum; 1279 
h'Y 36(3) :47 on A. griffi t hsii; 1477 h'Y 36(5) :77 on A. inerme; 856 
CO 23(3):31 on A. pseudorepens ; 849 m 23(3):30 , 128 1 h'Y 36(3) : 48 , 
1678 CO fl8(2) :400 on A. spicatum;662 UT 21(4): 150 , 845 CO 23(3):30 , 
847 CO 23(3) : 30, 852 CO 23(3) :31, 854 CO 23(3) :31, 857 AZ 23(3):31, 
1083 WY 24(3) : 31 on A. trac hycaulum; 976 CO 23(4) :48 on Anemone 
cy lindrica ; 844 CO 23(3) : 29 , 1073 WY 23(3):30 , 1074 h'Y 24( 3):30 , 
1274 WY 36(3) :46 on Aquil eg i a coerul ea; 977 m 23(4) :4B, 1075 10 
24(3) : 30 on A. fo r mosa ; 1248 WY 36(3) :43 on Br omus a noma1us; 859 CO 
23(3) : 31, 860 CO 23(3} :32, 86 1 AZ 23( 3) :32 , 862 AZ 23(3) :32, 1084 
WY 24(3} :31, 1280 I~Y 36(3} : 47 on B. c iliatus; 863 AZ 23 (3): 32 , 864 
AZ 23( 3) : 32 on B. frondosus ; 1085 I~Y 24(3}:31 on B. ma r gi natus ; 
865 CO 23(3) : 32 on B. polyanthus; 846 CO 23(3):30, 1076 h'Y 24(3):30 
on Clematis hirs utissima; B48 m 23(3) :30, B66 fiT 23(3) : 32, 86B CO 
23(3) : 32 , 1675 CO fl8(2}: 400 on C. ligusticifo1ia ; 1676 CO f18 (2):400 
on De lph ini um sp . ; 85 1 CO 23(3):30 on D. geyeri; 1077 \\'Y 24(3):30, 
1078 JO 24(3) : 30 on D. occidenta l e; 878 CO 23(3) : 34 on El ymus ca n3 -
densis ; 663 Iff 21 (4) : ISO, 867 fiT 23(3) : 32, 869 CO 23(3) :33 on E. 
c inereus ; 87 1 CO 23(3) :33, 873 CO 23(3) :33 , 875 CO 23(3) : 33, B77 fiT 
23(3}:34, 1086 WY 24 (3) : 3 1, 1276 h'Y 36(3} :47 , 1278 h'Y 36(3):47 
on E. g l aucus; 880 CO 23(3) :34 on Festuca thurbe r i ; 1079 h'Y 24(3): 
31, 1475 UT 36(5):77, 1677 WY M8(2}:400 on Hydrophyllum capi t atum; 
BS3 CO 23(3):3 1, 870 CO 23(3):33 on H. fcnd l er i; 1080 WY 24(3) : 31 
on Phacella he t erophy ll a; 88 1 AZ 23(3):34 on Si t anion hys tri x; 
661 UT 21(4): 150, 858 CO 23(3):31, 872 CO 23(3} : 33, 879 CO 
23(3} : 34 , 978 AZ 23(4) : 48, 1476 10 36(5):77 on Thalict r um fendleri; 
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874 CO 23(3):33, 976 m 23(3) : 34, 108 1 WY 24 (3):3 1, 1275 WY 36(3) : 
47, 1277 WY 36(3):47 on T . occidenta l e; 882 CO 23(3) : 34, 979 WY 
23(4) : 48 , 1087 WY 24 (3): 32 on Trisetum spica t um. 

PUCCIN IA REDF1ELD 1A£ 883 CO 23(3):35 on Oeno ther a nutta llii; 884 CO 
23( 3):35 on Redfie l dia flcxuosa. 

PUCCIN IA RETECTA 775 CO 21 (5) :164 , ! 282 CO 36(3) :48, 1283 WY 36(3) :48 
on Anemone zephyra. 

PUCC1NIA RUBEFACIENS 776 CO 21(5): 164 , 777 m 21 (5) : 164 , 1284 WY 
36(3) :48, 1285 WY 36(3) :48 on Galium bor ea l e . 

PUCCIN IA RUBELLA 163 WY 3(3):95 on Phragmites communis. 
PUCCI NIA RUB! GO-VERA 574 WY 18 (2) : 79 on Agropyron s ubs ccundum; 575 CO 

18(2):79 on A. trachycaulum; 267 h'Y 7(3):36 on Aquilegia coerulea; 
576 WY 18(2) :79 on Bromus carina tus; 333 WY 10 (4) : 37 , 577 AZ 18(2): 
79 on B. c ilia tus; 268 WY 7(3) :36 on Cl ema tis ligus ticifol i a; 331 
WY 10 (4) : 36 on De l phinium geyeri; 578 10 18(2) :79 on E1ymus conde n
sa tus ; 270 WY 7(3) : 36, 579 CO 18(2) :80 on E. glaucus ; 573 WY 18(2.): 
79 on Phacelia l eucophy lla; 332 WY 10 (4) : 36 on Ranunculus cymbal aria; 
580 CO 18(2) :80 on Si t a nio n hystrix; 269 WY 7(3) : 36 on Tha1ictrum 
occidentale; 581 WY 18(2) :80 on Tri setwn spicatum . 

PUCCI NIA RUFESCENS 1478 AZ 36(5) : 78 on Pedicu1aris centranther a . 
PUCCINlA SARCOBATI 67 WY 1 (8) :227 on Di s tich lis spica ta. 
PUCCI NIA SCABER 582 CO 18(2) : 80 on Stipa r obus ta; 
PUCC I N1A SCHEDONNARDl 583 AZ 18(2) :80, 885 AZ 23 (3) :35 on Lycurus 

phlcoidcs; 584 W.t 18(2) :80 on r.tuhl cnbcrgia asperifolia; 886 CO 23 
(3):35 on t-1. montana; 980 CO 23{4):48 on Sphaeralcea coccinea. 

PUCC I N!A SENEC!ONIS 1679 CO on Senecio crassu1us . 
PUCCI N!A SHERARD! ANA 1286 WY 36 ( 3) : 48 on Al thaea r osea ; 271 WY 7(3) :37 

on f.talvastrum cocc ineum ; 14 79 AZ 36(5) : 78 on Sphaeral cea angus t i 
fo lia; 981 NN 23(4) : 48 on S . coccinea ; 1481 AZ 36(5) :79 on S. 
coulteri; 585 NM 18(2):80, 1480 AZ 36(5):78 on S. emoryi; 982 AZ 
23(4) :48 on S . fend l e ri; 1482 AZ 36(5) :78 on S . l axa; 68 ~'M 1(8): 
227 on S. 1obata; 586 AZ 18(2) :80 on S. mar gina t a. 

PUCCI N!A SPARGAN IOI DES 1483 WY 36(5) :78 on Spartina pec tinata . 
PUCCIN IA SPLENDENS 587 NV 18 (2) :80 on Hymenoc l ea fascicul a t a; 588 AZ 

18(2):81, 1484 AZ 36(5):78 on H. monogyr a. 
PUCC ! NI A SPOROBOL! 887 CO 23(3): 35 on Ca l amovil fa l ongifolia. 
PUCC I NIA ST! PA£ 889 ~IT 23(3):36 on Chr ysops i s vi ll osa ; 1680 WY ~18(2) : 

400 on Chryso thamnus vis idiflorus; 888 ~IT 23 (3) : 35 on Eriger on 
corymbosus; 89 1 CO 23(3) : 36 on Gutierrezia sar othrae; 334 WY 10(4 ) : 
37 on Senecio in t egcrr imus; 272 WY 7(3) :37 on S . pcrpl exus; 893 AZ 
23(3):36 on Solid ago nana; 273 WY 7(3):37, 890 ~IT 23(3) : 36 , 892 CO 
23(3): 36, 894 AZ 23(3) : 36, 1088 WY 24 (3) : 32 on Stipa comata ; 589 AZ 
18(2) :81 on S . pringlei. 

PUCC1NIA SU8CI RCINATA 335 h'Y 10(4):37, 983 CO 23(4):48 on Senec io 
cra ssulus . 

PUCCI NI A SUBDECORA 168 1 WY ~18(2) :400 on Brickell ia grandiflora . 
PUCClN!A SU8N1TENS 164 CO 3(3) : 95 on Pl antago eri opoda. 
PUCC!N IA SUBSTERILI S 895 CO 23(3): 36 , 1287 WY 36(3) : 48 on Ory zopsis 

hymenoides ; 664 WY 21 (4) : I SO on S t ipa columbiana ; 896 AZ 23(3) :36, 
897 CO 23 (3) : 37 o n S . l e tterma nii ; 984 N)t 23(4) :4 9 on S . scribneri; 
898 CO 23(3) : 37 o n S. viridula. 

PUCCI NIA SUKSDORF !l 274 WY 7(3):37 . 778 CO 21 (5): 164 , 779 ~IT 21 ( 5) : 
164, 1089 II'\' 24(3) : 32 o n Agoseris glauca . 

PUCC l N1A SWERT!AE 780 CO 21 (5): 165 on Swertia per enni s . 
PUCC! N1A SYI-IPHOR! CARPI 590 ~iT 18(2) :81 on Symphod carpos a 1bus; 781 

~rr 21 (5):165 on S . occidcntali s . 
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PUCCINIA TANACETI 1486 WY 36(5):78, 1487 WY 36(5) :78 on Artemisia cana; 
782 CO 21(5) :165, 985 AZ 23(4) :49 on A. dracunculoides; 665 WY 
21(4):150 on A. dracunculus; 666 WY 21(4): 150 on A. ludoviciana; 
667 UT 21(4):150, 668 CO 21(4): 150, 783 ~IT 21(5): 165. 986 AZ 23(4): 
49, 1485 10 36(5):78 on A. tridentaca. 

PUCCINIA TETIWIERII 1682 AZ M8(2) :400 on Tctramcrium hispidum. 
PUCCINIA THl.ASPEOS 1288 WY 36(3) :48 on Arabis drummondii; 784 MT 21 

(5): 165, 1090 WY 24(3):32, 1289 WY 36(3):48 on A. holbocllii ; 1091 
WY 24(3):32 on A. lignifcra; 785 m 21(5): 165 on A. 1yal l ii; 786 
MT 21 (5): 165 on A. microphylla. 

PUCCINIA TRELEASIANA 787 CO 21 (5): 165, 1290 WY 36(3) :48 on Caltha 
leptosepala. 

PUCCIN IA TUMIO!PES 591 CO 18(2):81, 1488 AZ 36(5):79 on Lycium pal
lidum . 

PUCC!N!A URTICATA 275 WY 7(3):37 on Carcx ncbraskcnsis; 276 WY 7(3): 
37 on C. ros trata. 

PUCCINIA VACANS 1489 WY 36(5): 79 on Epilobium paniculatum. 
PUCCINIA VERATRI 788 MT 21 (5): 165 on Epilobium a1pinum ; 1683 CO 

M8(2) :400 on Veratrum californicum. 
PUCCINIA VERSICOLOR 1490 AZ 36(5) : 79 on Heteropogon contortus. 
PUCCINIA VERTISEPTA 277 AZ 7(3) :37 on Salvia pinguifo1ia. 
PUCCINIA VEXANS 592 AZ 18 (2) :81, 900 AZ 23(:!) :37 on 8oute1oua curti

pendula; 899 AZ 23(3): 37 on Fouquieria splcndens. 
PUCCIN1A V!Ol.AE 789 CO 21 (5) : 165 on Viola sp.; 593 NM 18(2):81, 1291 

UT 36(3) :49 on V. ca.nadensis; 165 WY 3(3) :95 on V. rydbergii. 
PUCC!NIA h'ULFENIAE 1292 WY 36(3) :49 on Veronica wormskjoldii. 
PUCC1N1A XANTHII 1684 AZ M8 (2) :400 on Ambrosia confcrtifolia; 1685 AZ 

~18(2) :400 on A. psilostachya; 69 WY 1 (8) :227 on Xanthiwn echinatum. 
PUCCINIASTRUM EPILOBII 1211 WY 36(3) :39 on Abies 1asiocarpa; 1417 WY 

36(5):71 on Epilobium sp.; 1614 WY ~18(2 ) :396 on E. adenocaulon; 
1212 WY 36(7):39, 1418 WY 36(5):71, 1419 AT 36(5):71 on E. angusti
folium; 1213 WY 36 (3) :39 on E. glandulosum; 1018 WY 24(3) :24, 1019 
ID 24(3) :24 on E. hornem.annii. 

PUCCINIASTRUM GOEPPERTIANUM 223 WY 7(3):32, 1020 WY 24(3):24, 1214 WY 
36(3):39, 1420 10 36(5):71 on Abies lasiocnrpa; 634 CO 21(4):146 
on Vaccinium sp.; 1615 WY M8 (2): 396 on V. caespi to sum; 224 WY 7 (3) : 
32, 511 10 18(2):72, 1421 10 36(5):71 on V. membranaceum; 134 WY 
3(3):92, 635 UT 21(4):147, 1021 WY 24(3):24, 1215 WY 36(3):39 on 
V. scoparium. . 

PUCCINIASTRU~I ~!YRTILL l 225 WY 7(3) :32 on Vaccinium mcmbranaceum; 
135 WY 3(3):92 on V. oreophi1um; 512 WY 18(2):72 on V. scoparium. 

PUCCINIASTRU~I PUSTUl.ATUM 136 WY 3(3) :92 on Epi lobium adenocaulon. 
PUCCINIASTRU~I PYROl.AE 708 MT 21 (S): 157 on Chimaphila umbe11ata; 226 

WY 7(3) : 32 on Pyrola secunda; 16 16 WY M8(2) :396 on P. virens. 
PUCCINJASTRUM VACCINII 1422 WY 36(5): 71 on Vaccinium caespitosum; 

709 MT 21 (5): 157 on V. membranaceum; 1216 WY 36(3): 39 on V. sea
parium. 

PYRENOPHORA PHAEOSPORA 127 WY 3(3) :91 on Arenaria sajanensis. 
RA'I\Jl.ARIA ACTAEAE 1172 WY 24(4):47 on Actaea arguta. 
RAMUl.ARIA AOOXAE 1590 CO M8(2) :393 on Adoxa moschatc llina. 
RAMUl.ARIA ANGELlCAE 1173 WY 24(4) :47 , 1384 WY 36(4) :65 on Angelica 

arguta. 
RAMUl.ARIA ARVENSIS 396 WY 10(4):45, 694 CO 21 (4):154 on Potentilla 

arguta; 94 WY 1(8):231 on P. gracilis; 1591 WY ~18(2):393 on P. 
norvegica; 11 74 WY 24(4):47 on P . pulchcrrima. 

RAMUl.AR!A ASTER!S 1175 WY 24(4) :4 7, 11 76 WY 24(4):47 on Aster folia-
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ccus; 298 WY 7(3) :42 on A. fremontii. 
RAMULARIA CASTILLEJAE 11 77 WY 24 (4) : 47 on Cas tillej a miniata. 
RAMULARIA CERCOSPOROI DES 194 WY 3(3): 99 on Epilobium angustifolium. 
RAMULAR1A DEC! PI ENS 95 WY l (8): 231 on Rumex sp .; 299 WY 7 (3): 42 on 

R. venosus. 
IW!ULARIA GAYOPHYTl ll78 WY 24(4) : 48 on Gayophytum diffusum. 
RAMULARIA GE l 495 WY 15(1): 25 on Geum macrophyl1um . 
RAMULARIA HELI AN1111 1385 WY 36(4) :65 on Helianthel1a qulnquenervis. 
RAMULARIA HERAC LEI 195 WY 3(3) :99, 300 ~·y 7(3) : 42 on Herac1eum 1ana -

tWll . 

IWIULARIA IONOPHILA 397 WY 10 (4) :45 on Vio la linguaefo1la; 1592 UT ~18 
(2): 393 , 1593 10 M8(2):393 on V. nuttal1ii; 1386 ~'Y 36(4):65 on V. 
vallicola. 

RAMULAR I A LON1CERAE 695 WY 21(4): ! 54 on Loni cera utahensis . 
RAMULARIA LOPiiANTHI 696 WY 21(4):154, 697 JD 21 (4 ) :154 on Agastache 

urticifol ia . 
RAMU LAR1A MENTIH COLA ll 79 WY 24(4) :48, 1362 WY 36(4) : 6 , 1595 JD ~18 

(2):393 on Mentha arvensis ; 398 WY 10 (4) :45 on ~1. canadensis . 
RAMULARIA NI VOSA 1387 10 36(4) : 65 on Pens temon sp. 
RAMULARIA OBDUCENS 1180 WY 24(4) :48 on Pedicular is paysoniana . 
RAMULARI A PHACELIAE 496 WY 15(1 ) :26 on Phacelia I eucophyl1 a. 
RAMULARI•\ PRUINOSA 698 WY 21 (4) : 154 on Senecio rapifolius; 1388 WY 

36(4) :66onS. serra; 96WY 1 (8):231 onS. tr iangu laris. 
RAMULARIA PUNCTIFORMI S 118 1 ~'Y 24(4) : 48-50 on Epi l obium adenoca ulon; 

1389 WY 36(4) : 66, 1390 UT 36(4) : 66, 1594 10 M8(2):393 on E. angust
ifolium. 

IWIULARIA RUOBECK IAE 196 WY 3 ( 3) : 99 on Rudbeckia laciniata; 1182 WY 
24(4) :SO on R. occiden t al is. 

RAMULARIA SAX IMONTANENSIS 399 WY 10(4 ) : 45, 1183 WY 24(4) :SO on 
Cl ema t is columbiana. 

RAMULARIA SENEC IONI S ll 84 WY 24(4) :50 on Senecio hydrophiloides; 
1185 i'I'Y 24(4):50 on S . i ntegerrimus. 

RAMULAR!A SEROTINA 1596 WY f18(2) :393 on Solidago canadensis; 699 WY 
21 (4): 154, ll 86 WY 24(4):50 on S . l epida ; 1391 ~'Y 36(4):66 on S. 
missouriensis; 197 WY 3(3) :99 on S . sero tina. 

RAMULARIA SII ELOONI I 1187 WY 24(4) :51, 1597 10 M8(Z) :393 on Delphinium 
occidental e. 

IW!ULARIA SILVESTR I S 1598 UT fl8(2) :394 on Olpsacus silvestris. 
RAMULARIA Sf1I LAC I NAE 400 WY 10(4 ) :46 on Smilacina ampl exicaul is. 
RAMULARIA TARAXACI 497 CO 15(1) :26, 1188 h'Y 24(4) :51 on Taraxacum 

o f f icina1 e . 
RAMULAR IA TRI FOLJJ Jl89 WY 24(4) :51 on Tr ifolium Jongipes; 1392 WY 

36(4) :66 on T . r ydbe r gii. 
RAVENEL IA CASS IAE- COVESJ I 1491 AZ 36(5) :79 on Cassia covesii. 
RAVEN ELlA INO IGOFERAE 1492 AZ 36(5) : 79 on lndigofera sphaerocarpa. 
RAVENELIA RETICULATAE 1686 AZ f18(2) : 400 on Calliandra reticulata. 

RAVENEL lA VERSA TILlS 1493 AZ 36(5): 79 on Acacia gr eggii . 
RHA BOOCLI NE PSEUOOTSUGAE 1135 ID 24(4) :40 on Pseudotsuga taxifolia. 
RIIABOOGLOEUI-1 PSEUOOTSUGAE 1379 WY 36(4) :64 on Pseudotsuga me nziesii. 
RJIYTlSt-tA PUNCTA11JN 618 UT 2 1 (4) : 145 on Acer g l'andidenta tum. 
RI IYTI S~IA SALICI NUI-1 1342 10 36(4):57 on Salix sp . ; 1204 WY 36(3) :38 

on S. ang l orwn; 619 WY 21 (4) : 145 on S . exigua; 9 h'Y 1 (8) :220 on 
S . fluviatilis; 1343 h'Y 36(4) :57 on S. montico la ; 10 h'Y 1 (8) :220 
on S . scoul criana. 

SCAPIH DIUI-1 SOUTE LOUAE 1562 !\!>! 118(2 ) :390 on Boute l o ua curtipendu l a. 
SCHI ZONELLA ~IELANOGIW!l-IA 213 WY 7 (3): 30 on Carex aquatilis; 310 WY 



10(4):34 on C. nigrican s ; 311 k1Y 10{4) : 34 on C. pscudosci rpoidca. 
SCLEROT!NlA CAR ICIS-A.\IPULL.ACEAE 204 WY 7(3) : 29 on Car ex aqua t ili s . 
SC LEROT!U)l BI FRONS 100 ~'Y I (8) : 232 on Populus tremul oides. 
SCOLECOTR ICHU)l GRAM IN IS 200 WY 3(3) :99 on Hor deum jubatum; 500 N)l 

15(1) : 27 on Si tanion hys trix. 
SECOTIU)I AGAR ICO IOES 1557 CO M8(2) :390 on ground. 
SE LENOPIIO)b\ IJONACIS 469 CO 15(1) : 16 on Agropyr on i nerme . 
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SEPTDGLOEU)l IIEOYSARI 390 1;y 24 (•I) : 45 on lledysa r um mar~ i na tum. 
SEPTOGLOEU)l OXYSPORU)l 1166 1;y 24(4) : 45 on Ca l amagr ostis sp . ; 1156 1;y 

24(4) :4 2 on C. canadensis . 
SEPTOGLOEU)l IUIOPALO IOEU)I 1572 WY )18(2) :391 on Popu lus tremul oides. 
SEPTOGLOEUM S!ILICJS- FENDLER IANAE 39 1 WY 10(4) : 43 on Salix l asiandra. 
SEPTOIUA AGROPYIU 85 ~'Y 1 (8) : 229 on Agropyron spicatum. 
SEPTDRIA API! 86 CO I (8) : 229 op Apium gr aveo l ens. 
SEPTOR I1I ARABIDI S 87 IVY 1(8): 229, 182 CO 3(3):97 on Arabis exilis . 
SEPTORIA ASTRAGA L!CO LA 183 WY 3(3) :97 on As traga lus nitidus. 
SEPTORIA AVENAE 686 CO 21 (4) : 153 on Gl yceria striata. 
SEPTORIA BAUDYSI ANA 185 WY 3(3) : 97 on Carex aqua til i s ; 184 ~'Y 3(3) :97 

on C. vesicar i a . 
SEPTORJA COMMERSONJANA 1195 WY 24(4) :53 on Cerastium a rvens e 
SEPTORIA CONVOI.VUI.l 88 ~'Y 1 (8) :230 on Convo l vulus arvensis . 
SEPTOR IA GUARI NA 4 72 AZ 15 ( I ) : 17 on Zauschneria ca l ifornica. 
SEPTORIA HELl ANTill 186 WY 3(3) : 98 on lleliant hus a nnuus . 
SEPTOR IA )IEN11i! COL.A 89 WY 1 (8) :230 on )lentha canadensi s . 
SEPTORIA OEIJOSPORA 1365 WY 36(4) : 61 on Symphoricarpos or eophilus. 
SEPTOR IA PETROSELI NI 473 WY 15(1) : 17 on Conioselinum scopulorum. 
SEPTDRIA POLEMON II 1366 \;¥ 36(4) :61 on Po l emonium occidental e . 
SEPTORIA POLYGONORU)I 687 1;y 21 (4) : 153 on Polygonum pcrsicar ia. 
SEPTOR IA POPULI 187 WY 3(3) :98 on Populus t acamahaca . 
SEPTORlA PURPURASCENS 1161 WY 24(4 ) : 44 on Pot enti11a graci l is . 
SEPTOR IA RIB IS 188 WY 3(3) :98 on Ribes saxosum. 
SEPTDRI A RU)I! C 15 289 WY 7 (3): 39 on Rumex venosus. 
SEPTOR 1A SA.\IBUCI NA 474 CO 15( 1) : 18 on Sambucus sp. 
SE I'TDRIA SCUTELL.AR 1AE 1563 1D )18(2) : 39 1 on Scute ll ar ia ga lericu1ata. 
SEPTORI A S IBERICA 1564 WY )18(2) : 391 on Ribcs inermc. 
SEPTOR IA SIGNALENS15 1565 WY )18(2) : 39 1 on Symphoricarpos aJ bus ; 290 

WY 7(3) :39 on S . orcophilus; 1566 ID M8(2) :39 1 on 5 . vaccinioides. 
SEPTOR IA S II 189 ~·y 3(3):98 on Cicuta occidentalis . 
SEPTORIA URTICAE 1567 AZ )18(2) :391 on Urtica gr ac ilcnta . 
SEPTORIA VERBENAE 475 AZ 15 ( 1): 18 on Verbena s cabra. 
SE PTORlA V!O L.AE 476 ~~~ 15 (1): 18 on Vio l a sp. 
SEPULTAR1A AURANTIA 301 CO 10(4) :33 on gr ound . 
SOROSPORIU)I ASTRAGALI 132 WY 3(3) :92 on Lupinus pla t tensis . 
SOROSPOR!UM CONSANGU!NEU)I 440 AZ 15 ( 1) :9 on Aristida orcuttiana . 
SPflACE L01liECA I NFLORESCENTI AE 441 WY 15(1) :9 on Po l ygonum viviparum. 
SPHACELOTllECA SORGIII 442 AZ 15( 1): 10 on So r ghum ha l epense. 
SPI·IAEROTHECA FULJ G1NEA 1531 CO H8 (2) :388 on Pcdicu1aris bractcosa . 
SPI·IAEROTllECA HU)IUL1 612 WY 21 (4) : 144 on Agoseris g1auca; 1322 AZ 

36(4) :54 on Allophy llum gi lioides; 115 WY 3(3) :90 on Arnica foliosa; 
19 WY 1 (8):221, 1125 ~'Y 24 (4):38 on Astraga lus a l pi nus; 1126 WY 
24(4) :38 on Casti lleja miniata ; 1127 ~'Y 24(4):38 on Collins ia parv
iflora; 306 WY 10(4):34, 1323 WY 36(4) :55 on Coll omia liniaris ; 
208 WY 7(3):30 on Gera nium frcmontii; 610 UT 21 (4) :143, 1324 ID 
36(4) :55 on G. ncrvosum; 11 28 WY 24(4) :39 on G. viscosissimum; 420 
CO 15 (1):4 on Geum macrophy llum ; 307 WY 10(4) : 34 on Pedicul ari s 
paysoniana; 11 24 WY 24 (4): 38 on Ph l ox l ongifolia; 209 WY 7 (3): 30 
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on Plantago eriopoda; 11 4 WY 3(3):90 on Saxifraga arguta; 424 UT 
15(1) :5 on Scnct:io spartioides; 11 6 WY 3(3) :90 on S. triangu lari s; 
423 WY 15(1 ) :5 on Synthyri s wyomingensis; 421 CO, 422 nm 15(1 ) :4, 
1325 WY 36(4) :55 on Taraxacum officina l e ; 18 WY I (8) :22 1 on Viola 
canadensis; 611 WY 21(4):143 on V. rugulosa; 1129 WY 24(4):39 on 
1\'ye thia hel ianthoidcs. 

SPORONr:NA PUNCTIFORI-tE 116 2 WY 24(4):44, 1367 WY 36(4):61 on Galium 
borea l e . 

STAGONOSPORA FOLICOLA 1156 WY 24(4):42 on Calamagros tis canadensis. 
ST•\ GONOSPORA ~II;!. I LOT I 688 ID 21 (4) : 15 3 on Melilotus a lba. 
STEREU~IIIIRSUTU~I 350 WY 10(4):38, 453 CO 15(1) :11 on Alnus tenuifolia. 
STEREU~I RUFLN 351 WY 10 (4):38, 352 CO 10 (4):38 on Populus trcmuloides. 
STEREUft RUG l SPORUft 353 WY 10(4):39 on Picca cngc l mannii. 
STEREU" SANGUINOLENTUM 354 WY 10(4): 39 on wood. 
SYNCARPELLA TUfiEFACIENS 1532 WY M8(2) : 388 on Artemisia tr i denta ta. 
SYNCHYTRIUfl SP. 1101 h'Y 24(4) :34 on Co ll l nsla parvif l o ra. 
SYNCHYTRlUM EPILOBll 11 02 WY 24(4):34 on Epilobium lac tif1orum. 
TAPIIR l NA CAERULESCENS 103 WY 3(3) :89 on Quercus gnmbc lli i. 
TAPiiRINA CONFUSA IllS h'Y 24(4):36 on Prunus virginiana. 
TElCHOSPORA NEGUNDlNlS 27 CO l (8): 222 on Ace.r g labrUII. 
TIJELEPHORA CARYOPIIY LLEA 355 CO 10 ( 4) : 39 on gr ound. 
T lLLETlA ASPER I FOL IA 215 WY 7(3) :31 on Muhlenbe rgia asperifo l ia. 
TILLETIA ELYM l 1348 WY 36(4) :58 on Elymus g 1aucus. 
TlTAEOSPORA OETOSPORA 193 WY 3(3) :98 on Equisctum laevigatum. 
TORULA HERSARUft l 599 CO MS (2) : 394 on Yucca sp. 
TWtETES Hl SP lOA 371 CO 10(4) :40 on Populus trcmuloides. 
TRAftETES ISAHELLINA 372 CO 10(4 ) :40 on Picea engelrnannil. 
TWtETES fiOLL IS 373 WY 10(4) :40 on wood. 
TRANZSCIIELIA COHAESA 1687, 1688 , 1689 AZ MS (2): 400 en Anemone tuberosa . 
TRANZSCIIELIA PRUNI -SP INOSAE 1494 AZ 36(5):79 on Prunus vircns. 
TRANZSCHELIA TIIALICTRI 669 UT 21(4): 150, 790 CO 21(5):166 on Tha1ic-

trum fend Jer i . 
TUBERCUL1NA PERS ICINA 1600 NV ft8 (2) :394 on Puccinia aristidae. 
TYPfiULOCIIA ETA JAPONICA 1326 AZ 36(4) :55 on Quercus arizonica. 
UNCINULA SALICIS 425 CO 15(1) :5, 1130 WY 24(4) :39 on Populus balsam-

ifera; 20 h'Y 1(8):222 on P. tremul oides; 614 WY 21(4): 144 on Salix 
amygdaloides; 1327 WY 36(4) :55 on S. monticola; 6 15 h'Y 21(4): 144 
o n S. pseudocordata; 21 WY I (8) :222 on S. scoul eriana . 

URED INOPSIS GLABRA 925 AZ 23(4) :4 1 on Cystopteris fragilis. 
UREOINOPSIS PTER IDIS 710 m 21 (5) :157 on Abies grandis; 711 ~If 21(5): 

157, 161 7 AZ r.t8(2):396 on Pteridium aquiUnum. 
UREDINOPSIS STRUTIJIOPTERJDIS 712 ~If 21(5):158 , 713 ~If 21(5): 158 on 

Abies lasiocarpa. 
UROCYSTlS AGROPYRI 1349 WY 36(4) :58 on Elymus glaucus. 
URO~IYCES ACUMINATUS 670 WY 21 (4): J 51 on Smi lacina s t ella to. 
URO~IYCES AEMULUS 1495 10 36(5):79 on Allium brandegei; 791 WY 21(5): 

166, 1092 WY 24(3): 32, 1093 WY 24(3):32 on A. brevisty lum. 
URO~IYCES AMOENUS 792 m 21 (S): 166 on Anaphalis margaretacea. 
URO~IYCES CARNEUS 70 WY I (8): 227 on Astraga Ius a I pinus. 
UROMYCES COLORADENS !S 278 WY 7(3):37, 793 m 21(5): 166, 1293 UT 

36(3) :49 on Vicia americana. 
UROMYCES DACTYLIOIS 987 CO 23(4) :49 on Festuca ovina ; 1094 WY 24(3): 

32 on Poa canbyi . 
UROI>IYCES EPICAi'tPIS 988 AZ 23(4): 49 on fluhlenbergia ringens . 



URO~IYCES ERJ\GROST IDIS 594 J\Z 18(2) :8 1 on Er agrost i s i ntc r mcdia. 
URO~IYCES EUI'HORBIAE 67 1 WY 2 1 (4) : ! 51, 989 AZ 23(4) :49 on Euphorbi a 

g l yptospe r ma. 
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UROMYCES FABAE 990 AZ 23(4) : 50 on Lathyrus arizonic us ; 336 NM 10(4) : 37 
on L. decaphy llus ; 99 1 AZ 23(4) : 50 on L. eucosmus; 992 AZ 23(4):50 
on L. Jae tivircns ; 672 UT 2 1 (4 ) : 15 1 o n 1.. l answertii; 673 I\1Y 2 1 (4) : 
15 1 on L. po l ymorphus; 794 t-IT 21(5) :1 66 on Vicia ameri ca na . 

UROMYCES GLYCYRRI II ZAE 7 1 WY 1(8) : 227, 337 Nll 10(4) : 37 , 993 CO 23(4) : 
50 , 1294 I~Y 36 (3) : 49, 1496 ~ff 36 (5) : 79, 1690 UT ~1 8(2) : 40 1 o n Gly
cyrrhi za l epidota . 

URO~!YCES HEOYSARI-OBSCUR I 795 ~IT 21(5) :166 on lledysa rum bo r ea l e ; 
279 WY 7(3) : 37 on H. ma r ginatum; 595 WY 18(2):8 1, 1095 WY 24(3) : 32 , 
1096 WY 24(3):33 o n H. occ~dentale; 72 WY 1(8) : 227 on H. pabu l a r c ; 
796 MT 21 (5): 166, 1295 WY 36(3) :49 on H. sulphurcscens 

UROHYCES HEOYSARI- l'AN ICULATI 338 AZ 10 ( 4 ) : 37 on llesmod ium s p. 
UROMYCES HETEROOERMUS 797 ~IT 21 (5): 166 , 1097 10 24 (3) : 33 on Erythron

ium grandif l orum; 73 WY 1(8) : 227 on E. parvi fl orum. 
URO~IYCES fiYAI. lNUS 280 NH 7(3) : 38 on Sophor a sericca . 
URONYCES !NTRI CATUS 1497 WY 36(5) :80, 169 1 WY ~18( 2 ) :401 on Er iogonum 

br evi cau1e ; 281 k'Y 7(3) :38 , 674 CO 21 (4) : 15 1 o n E. campanul atum; 
675 WY 2 1 (4) : 151 on E. effusum ; 798 fiT 21 (5): 166 o n E. f l avum; 676 
UT 2 1(4) :1 51 o n E. hcrac l eoides ; 1498 WY 36(5) : 80 on E. jamesii; 
799 ~IT 2 1(5) :1 66 on E. ova lifolium; 994 AZ 23(4) :50 on E. r<lcemosum. 

UROHYC ES JONES ! I 995 CO 23(4 ) :50, 1692 WY M8 (2) :40 1 on Ranunc ulus 
a l i smaefoJ ius; 282 WY 7 {3): 38 on R. ca l thaeflorus . 

UR~IYCES JUNC I 1098 WY 24(3) :33 on Arni ca c hami sson i s; 677 WY 21 (4) : 
151 on 1-!eli anthus nuttallii; 74 WY 1 (8) :227 on Juncus ba l ticus; 
166 WY 3 (3) :95 on J . parr yi. 

URO~IYCES JUNCI- EFFUS I 678 ~'Y 21 (4): 15 1 on Junc us ba lticus; 1693 AZ 
M8(2) :401 on J. sax i montanensis ; 

URDIIYCES LAPPONICUS 1099 WY 24(3) :33 o n As traga lus a lpinus; 596 k'Y 
18 (2) :8 1 on A. campes tris; 283 WY 7(3) : 38 o n Oxytropi s gracilis; 
996 CO 23(4) : 50 on 0 . s cricea . 

URO~IYCES LUPIN! 597 CO 18 (2) :8 1 on Lupinus sp .; 1499 I~Y 36(5) :80 
on L. p1atten s i s. 

UR~IYCES LYCOCTONI 598 WY 18(2) : 82 on Aconi tum co lumbianum. 
UR~IYCES ~IEX lCANUS 1695 AZ M8(2) :401 on Oesmodium procumbc ns ; 1694 

AZ M8(2) :401 o n D. rosei. 
UR~IYCES MI NOR 339, 340 WY 10(4):37, 349 WY 10(4):37 on Trifo l ium an

emophilum; 1296 CO 36(3) :49, 1297 WY 36(3) :49 on T. da syphy ll um; 
1100 WY 24(3) : 33 , 1298 UT 36(3):49 on T. longipcs; 284 WY 7( 3) : 38 , 
285 WY 7(3) :38, 1696 CO ~18 (2) :401 o n T. pa.rryi. 

UROMYCES PECK!ANUS 34 1 WY 10(4) : 37 on Pl a ntago l a nceo l a t a . 
UR~IYCES PHASEOLI 1299 WY 36( 3) :49 o n Pha seo lus sp. 
URO~IYCES PLUMBARIUS 75 lD I (8): 227 on Pachylophus marginatus . 
UR~IYCES PROEM! NENS 343 m1 10(4 ): 38 on Euphorbia margina t a; 342 WY 

10(4 ) :37 on E. serphyllifolia . 
UR~IYCES PSORALEAE 997 AZ 23(4) : 50, 1697 CO ~18(2) : 401, 1698 WY ~18(2): 

401 on Psora l ea 1anceo l ata; 76 WY 1 (8) :228 on P. tenuifJora. 
URO~IYCES PUNCTATUS 1699 AZ ~18 (2): 401 on As traga l us I cnt i ginos us ; 77 

WY 1 (8) : 228 on Oxy t ropis s aximontanus . 
UROMYCES RI CKERIANUS 78 10 1 (8):228 on Po l ygo num a l pinum; 998 CO 

23(4) :SO on Rumex pauc iflorus . 
UROMYCES RUDBECK!AE 167 WY 3(3) :95 , 599 N~l 18 (2) :82 on Rudbeckia 
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l:1ci ni.ata . 
URmiYCES SUKSOORF ll 999 AZ 23(11):50 on $ilene scouleri. 
URO:.IYCES TRANZSCIIEU I 169 ;\Z 3{3) :95 on Euphorbia Iucida; 168 WY 

3(3) : 95 on 1:. robus ta. 
URO.'IYCES UNITUS 800 MT 21 (5): 167 on Lcwisia co l umbia na . 
UROMYCES VICIAE-FABAE 1700 h~' M8(2):401 o n Lathyrus leucanthus. 
URO~IYCES ZYCADEN l 344 WY 10(4) :38 on Zygadcnus gramineus. 
UROPIILYCTIS PI.URI.ANNULATUS 102 WY 3(3) : 89 on Ligusticum simu l o ns . 
UROI' YXIS MIORPI~IE 1000 AZ 23(4) :51 on Amorpha californica; 2B6 AZ 

7(3):38 o n A. fragrans; 79 liY 1 (8) : 228, 600 AZ 18(2):82 on A. frutj
cosa ; 345 NM 10(4):38 on Parryel l a f i lifolia. 

UROPYXIS Oi\LEAE 1500 AZ 36(5) : 80 on Eysenhardtio polystochyo. 
UROPYX IS SANGUINEA 80 WY I (8) :22B on Berberis aquifo Uum. 
USTiui GD BRDI>IIVORA 443 wv 15( 1) :10 on Bromus marginatus; 32 WY I (8) : 

223 on B. polyanthus; 445 NV 15 (1):10 on B. rubcns ; 128 WY 3(3):91, 
444 CO 15( 1) :10 on B. tcctorum. 

USTII..AGO BULL.ATA 624 WY 2 1 (4) :1 45 on Bromus cari natus; ll4 0 WY 24(4) : 
40 on B. marginatus ; 1351 UT 36 (4) :58 on B. polya nthus; 1546 AZ 
~1 8(2):389 on B. rubens; 1350 AZ 36(4):58 on B. t cctorum. 

USTILAGD CRUS-GALLI 129 WY 3(3) :91 on Echi noch l oa c rus - galli. 
USTiu\GO IIYPODYTES 1352 AZ 36(4) :58 on Oryzops is hymenoides; 312 'IT 

10(4) :34, 154 7 WY t-18(2) :389 on Stipa comata. 
USTILAGO LEVIS 33 h'Y 1 (8) : 223 on Avena sa tiva. 
USTILAGO LORENTZIANA 214 WY 7(3):30 o n Hordeum jubatum . 
USTILAGO NEGLECTA 1548 AZ ~18(2) :389 o n Boutcloua aristidoides . 
USTII..AGO RESIDUA 11 4 1 WY 24(4) : 40 on Oanthonia unispicata . 
USTILAGO STR IA EFORH!S 114 2 WY 24(4) : 4 1 on Ph! cum prntcnse . 
USTluiGO V!LFAE 1353 NH 36(4):58 on Hilaria jamesH. 
USTiu\ GO V1NOSA 446 WY 15(1): 10 on Oxyria digyna. 
USTI LAGD V!Ou\CEA 130 WY 3 ( 3) :92 on I.ychn i s drummondii. 
VALSA NIVEA 1533 CO H8 (2) :388 o n Populus trcmuloidcs. 

HOST INDEX 

AB !ES CONCOLOR 
Lophodermium decorum 

ABIES GRANO!S 
Uredinopsis ptcridis 

ABIES LAS!OCARPA 
Adelopus ba l sar~~ico l a 

Coniophora corrugis 
Oasyscypha arida 
1-! erpotric hia ni gra 
lachnellula chrysophthalma 
Mclampsora abicti-capraearum 
Melampsorella cnryophyllacearum 
~le lampsorell a ceras tii 
Pcridcrmium holwayi 
Pucciniastrum cpilobii 
Puccini as trum gocppertianum 
Uredinopsis struthiopteridis 

ABUTILON CALIFORN ICU~I 

Puccinia hc t erospora 
ACACIA GREGGll 

Ravenelia vcrsatilis 

ACER GLABRU~I 
Cy lindrosporium consocia t um 
Discella pi los ul a 
Nectria cinnabarina 
Phyllosticta minutissima 
Teichospora negundj nis 

ACER GHANO I DENTATU~I 
Cylindrospor iwu consocia tum 
Phyllos ticta minuti ss i ma 
Rhytisma puncta tum 

IICER NEGUNOO 
Nectria cinnabnrina 
Ph l cospora acer is 
Ph l cospora pscudoplatani 
Phyllactinia c oryl ea 
Phyllosticta platanoidis 

ACIII LLEA m LLEFOL ILJN 
Puccinia mi ll efoUi 

ACON I TUM COLUMBIM.'UM 
Pl asmopara pygmaea 
Uromyccs l ycoctoni 



ACTAEA ARGUTA 
Ramul aria actacae 

AOOXA ~IOSCHATELLINA 
Puccinia adoxae 
Ramularia adoxae 

AGASTACUE URTI CIFOLIA 
Ramul aria lophanthi 

AGOSERIS GLAUCA 
Ovularia compact a 
Pucci nia hieracii 
Puccinia dloicae 
Puccinia extensicola 
Puccinia suksdorfii 
Sphaerotheca humuli 

AGOSER!S PARVJ FLORA 
Puccinia hieracii 

AGROPYRON ALB!CANS 
Puccinia recondi ta 

AGROPYRON ARIZONJCUM 
Pucc inia recondi ta 

AGROPYRON DASYSTACUYUM 
Claviceps purpurca 
Erysiphe graminis 
Puccinia recondi ta 

AGROPYRON OESERTORU~I 
C laviceps purpurea 

AGROPYRON GRIFF !THSl! 
Puccinia rccondita 

AGROPYRON I NERHE 
Ascochy ta utahcnsis 
Puccinia recondi ta 
Se l enophoma donaci s 

AGROPYRON PAUCIFLORU~I 

Claviceps purpurca 
AGROPYRON PSEUIJOREPENS 

Puccinia recondita 
AGROPYRON REPENS 

Erys.iphe graminis 
AGROPYRON R!PARIUJ-1 

Erysiphe graminis 
AGROPYRON SMITHll 

Claviceps purpurea 
Puccinia grami nis 
Puccinia montanensis 

AGROPYRON SP!CATU~I 

Puccinia montanensis 
Puccin.ia pa tterson.iana 
Puccinia recondita 
Sept oria agropyri 

AGROPYRON SUBSECUNDU~I 

Puccinia gramini s 
Puccinia rubigo-vera 

AGROPYRON TENERUI-1 
Puccinia pocul iforme 

AGROPYRON TRACHYCAULU~I 

Erysiphe graminis 
Puccinia corona ta 
Pucc inia graminis 
Puccinia montancns i s 
Puccinia recondi ta 
Puccinia rubigo-vera 

AGROSTIS ALBA 
Puccinla coronata 

AGROSTIS SCABRA 
Puccinia conspicua 

ALISMA PLANTAGO-AQUATICA 
Ooassansia alismatis 

ALL! UM BRANDEGEI 
Uromyces aemulus 

ALLIU~I BREVISTYLUI-1 
Uromyces a ernu l us 

ALLIUI-1 CERNUUI-1 
Puccinia bla$ dalei 
Pucci nia granulispora 

ALLIUI-1 MACROPETALUM 
Puccinia blasda lei 

ALLlUM RUBRUM 
Puccinia mutabilis 

ALLOPHYLLUI-1 GILIOI DES 
Sphaerotheca humuli 

ALNUS OBLONG! FOLIA 
Ph l eospora dea.rnessii 
Phyl l osticta ca.rpini 

ALNUS TENUI FOLIA 
Phyllactinia corylea 
Stercum hirsutum 

AL TIIAEA ROSEA 
Endophy 11 um tube.rcu1 a tum 
Puccinia ma l vacearwu 
Pucclnia shera:rdiana 

~IARANTHUS GRAEClZANS 
AI bugo bli ti 

~IARANTHUS RETROFLEXUS 
Albugo b!i t i 

~IBROSlA CONFERTI FOL lA 
AI bugo tragopogonis 
Oidium ambrosiae 
Puccinia franseriae 
Puccinia xanthii 

~IBROSIA DELTOIDEA 
Puccinia franseriae 

mBROSIA PSJLOSTACHYA 
Puccinia xanthii 

~IBROSJA TR!FIDA 
Erysiphe cichoraccarum 

~IELANCHIER ALN!FOLlA 
Apios porina co lllnsii 
Dimerosporium co11insii 
Gymnosporangium c l avariaeforme 
Gymnosporangium i nconspicuum 

7 3 



74 

Gymnosporangium juvenescens 
Gymnosporangiwn nelsonii 
Gymnosporangium nidus-avis 

AMELANCHIER BAKER! 
Gymnosporangium inconspicuum 
Gymnosporangiwn ne l sonii 

AMELANCiiiER OREOPHILA 
Fabraea maculata 
Gymnospora.ngium nelsonii 
Phyllactinia carylea 

AMELANCHIER PU~11 LA 
Gymnasparangium nel sanii 

AMELANCHlER UTAHENSlS 
Gymnosporangium inconspicuum 
Gymnosporangium nelsonii 

AMORPHA CALIFORNICA 
Urapyxis amorphae 

AMORPHA FRAGRANS 
Urapyxis amarphae 

AMORPHA FRUTICOSA 
Urapyxis amarphae 

AMSINCKIA I NTERMEDIA 
Erysiphe harridula 
Peronospora echinospermi 

ANAPHALIS ~IARGARETACEA 
UrotDyces amoenus 

ANDROPOGON HALL!! 
Puccinia andropogonis 

ANDROPOGON SCOPARIUS 
Puccinia andropogonis 

ANEMONE CYLINDRICA 
Puccinia recondi ta 

ANEMONE GLOBOSA 
Puccinia gigantispora 

ANB10NE ~RJLTIFIDA 
Puccinia gigantispora 

ANEMONE TUBEROSA 
TTanzschelia cohaesa 

ANE~10NE ZEPHYRA 
Puccinia retecta 

ANGELICA AMPLA 
Fusicladium depressum 
Phyllasticta angelicae 

ANGELICA ARGUTA 
Puccinia ellisii 
Ramularia angelicae 

ANGELICA PINNATA 
Passalora depressa 
Physaderma pluriannulatum 
Puccinia ligus tici 

ANISACANTHUS THURBER! 
Puccinia anisacanthi 

ANTENNARlA PULCHERRn1A 
Phyllasticta ragnhildae 

APIUM GRAVEOLENS 

Septaria apu 
AQUILEGIA COERULEA 

Erysiphe palygani 
Puccini a recondi ta 
Puccinia rubigo-vera 

AQUILEGI A FORMOSA 
Puccinia recondi ta 

ARABIS SP. 
Puccinia monoica 

ARABIS DR~1MONDII 
Peronospora parasitica 
Puccinia monoica 
Puccinia thlaspeos 

ARABIS EXILIS 
Septaria arabidis 

ARABIS tiOLBOELLII 
Peronospora parasi tica 
Puccinia thlaspeas 

ARABIS LIGNIFERA 
Puccinia thlaspeos 

ARABIS LIGNIPES 
Puccinia halbaellii 
Puccinia thlaspeos 

ARABIS LYALLII 
Puccinia thlaspeos 

ARABIS MICROPHYLLA 
Puccinia thlaspeos 

ARALIA RACBlOSA 
Nyssopsora clavellosa 

ARCTIUM MINUS 
Puccini a calci trapae 

ARCTOSTAPHYLOS UVA-URSI 
Chrysamyxa arc tas taphy li 
Exobasidium uvae-Ul'si 
Exobasidium vaccinii 

ARENARIA SAJANENS IS 
Pyrenaphara phaeaspara 

ARGEMONE POLYANTHEMOS 
Peronospora arborescens 

ARISTIDA ORCUTTIANA 
Sorosporium consanguineum 

ARNICA CHAMISSONIS 
Entyloma arnicale 
En tylama calendulae 
Puccinia arnicalis 
Uromyces j unci 

ARNICA CORDIFOLIA 
Entylama arnicale 
Entylama calendulae 
Phyllasticta arnicae 
Puccinia a:rnicalis 

ARNICA FOLIOSA 
Sphaeratheca humuli 

ARNICA MeLLIS 



Ent ylomtl calendulae 
Puccinia arnicalis 

ARNICA SUBPLUmSA 
Entyloma arnicale 

ARTEMISIA AROMATICA 
Puccinia absinthii 

ARTEMISIA CANA 
Puccinia absinthii 
Puccini a ta.nace ti 

ARTEMISIA CARRUTIHI 
Puccinia dioicae 

ARTEJ.IISIA DRACUNCULOIDES 
Puccinia absinthii 
Puccinia atrofusca 
Puccinia millifolii 
Puccinia tanaceti 

ARTEMISIA DRACUNCULUS 
Puccinia tan ace ti 

ARTEMISIA GNAPHALODES 
Puccinia millefolii 

ARTEMISIA LUDOVICIANA 
Puccinia absin'thii 
Puccinia conferta 
Puccinia tanaceti 

ARTEJ.IISIA TRIDENTATA 
Puccinia absinthii 
Puccinia tanaceti 
Syncarpella tumefaciens 

ARTEJ.IISIA TRIPARTITA 
Puccinia absinthii 

ASC LEPIAS SPECIOSA 
Cercospora clavata 

ASTER SP. 
Puccinia extensicola 

ASTER ADSCENDENS 
Erysiphe cichoracearum 

ASTER ADSURGENS 
Erysiphc cichoracearum 

ASTER CHILENSIS 
Basidiophora entospora 

ASTER CONSPICUUS 
Coleosporiurn as t erum 
Puccinia asteris 

ASTER ENGELMANN II 
Ovularia asteris 
Puccinia asteris 

ASTER FALCATUS 
Puccinia as teris 

ASTER FLUV IATILI S 
Erysiphe cichoracearum 

ASTER FOLIACEOUS 
En t yloma composi t arum 
Erysiphe cichoracearwn 
Puccinia asteris 
Puccinia dioicae 

Puccinia extensico la 
Ramularia asteris 

ASTER FREmNT II 
Ramularia as teris 

ASTER FRONDEUS 
Puccinia extensicol a 

ASTER GLAUCUS 
Puccinia as teris 

ASTER INTEGRIFOLIUS 
Erysiphe cichoracearum 

ASTER LINDLEYANUS 
Coleosporium sol idaginis 

ASTRAGALUS ALPINUS 
Erysiphe pol ygoni 
Peronospora trifoliorum 
Sphaerotheca hurnuli 
Uromyces carneus 
Uromyces lapponicus 

ASTRAGALUS AGRESTI S 
Polystigma astragali 

ASTRAGALUS BlSULCATUS 
Physa l ospora as tragali 

ASTRAGALUS CANPESTRIS 
Uromyces 1 apponicus 

ASTRAGALUS CANADENSIS 
Erysiphe polygoni 

ASTRAGALUS DECUNBENS 
Erysiphe polygoni 

ASTRAGALUS LENTIGINOSUS 
Uromyces puncta tus 

ASTRAGALUS NIT!DUS 
Septaria astragalicola 

AVENA FATUA 
Puccinia poculiforme 

AVENA SATIVA 
Ustilago levis 

BACCHARlS GLlTflNOSA 
Puccinia baccharidis 

BACCHARJS SAROTIIROJDES 
Puccinia evadens 

BAILEYA />IULTIRADIATA 
Puccinia grindeliae 

BALS~IORHI ZA SAGITTATA 
Cy 1 indrosporium ba 1 sa.morhizae 
Phleospora balsamorhizae 
Puccinia balsamorhi zae 

BERBERIS AQUI FOL IUM 
Cumminsiella sanguinea 
Uropyri s sanguinea 

BERBERIS REPENS 
Cwmninsiel l a mirabil issima 
Puccinia koel eriae 
Puccinia montanensis 
Puccinia pygmaea 
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BETA VULGARIS 
Cercospora beticola 

BETIJLA OCCIDENTALIS 
Cylindrosporium utahense 
Gloeosporiwn betu l icola 

BISTDRTA BISTDRTOIDES 
Puccinia bi s tortae 

BOERHMVIA SP. 
Albugo platensis 

BOGENHARDIA CRI SPA 
Puccinia heterospora 

BOUTELOUA ARISTIOOIDES 
Puccinia cacabata 
Usti1ago neglecta 

BOUTELOUA BARBATA 
Puccinia cacaba ta 

BOUTELOUA CURTIPENDULA 
Puccinia vexans 
Scaphidium boutelouae 

BOUTELOUA ROTHROCKll 
Puccinia cacaba ta 

BRASSJCA RAPA 
Alternaria hercul ea 

BRAYULINEA DENSA 
Puccinia gui ll cmineae 

BRlCKELLlA A.'tPLEXlCAULlS 
Puccinia kuhniac 

BRICKELLIA CAL!FORN!CA 
Coleosporium eupatorii 

BRICKELLIA GRANDIFLORA 
Puccinia liatridis 
Puccinia subdecora 

BRICKELLIA LEMMON!l 
Puccinia kuhniae 

BROMUS ANOMA LUS 
Passa lora graminis 
Phyllachora graminis 
Puccinia corona ta 
Puccinia recondi ta 

BROMUS CARINATIJS 
Puccinia rubigo-vera 
Us tilago bullata 

BROMUS CILIATIJS 
Puccinia corona ta 
Puccinia recondita 
Puccinia rubigo-vera 

BROMUS F RONOOSUS 
Puccini a recondi ta 

BROMUS MARGINATIJS 
Erysiphe graminis 
Passalora graminis 
Phyllost icta sp. 
Puccinia recondi ta 
Usti l ago bromivora 
Ustilago bullata 

BROMUS POLYANTHUS 

Puccinia recondi ta 
Ustilago bromivora 
Ustilago but lata 

BROHUS PORTER! 
Puccinia coronata 

BROf.IUS RUBENS 
Us ti l ago bromi vora 
Ustilago bullata 

BROMUS TECTDRUM 
Ustilago bromivora 
Ustilago bullata 

CAWIAGROST!S SP. 
Puccinia coronata 
Sep t oglocum oxysporum 

CAWIAGROSTIS CANADENSIS 
Hendersonia calamovilfae 
Puccinia coronata 
Septogloeum oxysporum 
Stagonospora follicola 

CAWIAGROSTIS INEXPANSA 
Puccini a corona ta 

CAWIAGROSTIS RUBESCENS 
Puccinia coronata 

CAL TIIA LEPTDSEPA LA 
Puccinia trc l easiana 

CALA.'IOVI LFA LONG I FOLIA 
Puccinia a.mphigena 
Puccinia sporobol i 

CALLIANDRA RETICULATA 
Ravenelia reticulatae 

CALOCHORTIJS APICULATuS 
Puccinia calochorti 

CALOCHORTIJS GUNNISON! J 
Puccinia calochorti 

CA.'IJSSONIA CALI FORNICA 
Puccinia oenotherae 

CAM ISSON JA CfWIAENERIOI DES 
Peronospora arthuri 

CAPSELLA BURSA-PASTDRIS 
Albugo candida 

CARAGANA ARBORESCENS 
Phleospora caraganae 

CARDA.'t!NE CORD IFOLIA 
Puccinia crucifcrarum 

CAREX SP. 
Cin trac tia caricis 
Puccinia caricina 
Puccinia cxtensicola 

CARE X AQUA Tl LIS 
Puccinia caricina 
Puccinia caricis 
Schizonel la melanogranuna 
Sc l erotinia ca ricis-ampullaceae 
Sep t or iu baudysiana 

CARE X DOUGLAS II 
Puccinia atrofusca 



CAREX EASTWOOD I I 
Puccinia dioicae 

CAREX ELEOCHAR IS 
J>uccinla atrofusca 

CARE X FEST! VE LLA 
Cintrac tia caricis 
Puccinia ex t ensico l a 

CAREX FIL I FOLIA 
Cintractia cari cis 
Puccinia a trofusca 
Puccinia dioicae 

CARE X GEYER I 
Puccinia atrofus ca 
l)uccinia extensico la 

CAREX GRAVIDA 
Puccinia cxtcnsico l a 

CAREX HEI' BURNI I 
Puccinia car i cina 

CAREX HOOD! I 
Puccinia atrofusca 
Puccinia dioicae 

CAREX NEBRASKENS IS 
Puccinia ca r iCina 
Puccinia urticat a 

CAREX NIGR ICANS 
Schi zonell a me l anogranuna 

CAREX PETASATA 
Puccinia dioicae 

CARE X PLATYLEPIS 
Phleos pora lunelliana 

CAREX PRAEGRACI LI S 
Cintractia caricis 
Pucc i nia dioicae 

CARE X PSEUDOSC I RPO IDEA 
Schizone lla melanogramma 

CARE X REYNOLDS II 
Cintractia caricis 

CARE X ROSS I I 
Pucci nia a trofusca 

CAREX ROSTRATA 
Cintractia s ubinclus a 
Puccinia caricina 
Pucc inia caricis 
Puccinia urticata 

CARE X RUSBY I 
Puccinia dioicae 

CAREX SENTA 
Puccinia caricina 

CAREX Sl~IULATA 
Arthrocoidca e l eocharidis 

CAREX VALL ICOLA 
Cintractia ca rpophila 

CAREX VARIAB!LI S 
Puccinia grossu l ariae 

CAREX VERNACULA 
Puccinia dioicae 

CAREX VESICAR IA 
Septoria baudysiana 

CARTIWIUS TI NCTOR I US 
Puccinia ca rthami 

CASS IA COVES! I 
Ravenc Ua cassiae - covesii 

CASTILLEJA LI NARIAEFOLIA 
Cronart i um co l eos por ioides 

CASTI LLEJA ~IIN I ATA 

Cronarti urn co l eosporioides 
Ramul ar ia castill ejae 
Sphaerotheca humul i 

CAST ILLEJA PATR IOTI CA 
Cronartium co leosporioides 

CATABROSA AQUATI CA 
Puccinia poae-nemora l is 

CERAST IU~I ARVENSE 
Didymobotryopsis cerastii 
Heterosporium echinulatum 
l-te lampsorella cerastii 
Septoria coDJnersoniana 

CIIENOPOO I~I ALB~t 

Pcronospora effusa 
Peronospora fal'inosa 

CI I ENOPODIU~I CAP ITA11Jl-l 
Albugo occidental is 

CIH~IAPH I LA ~IBELLATA 

Puccinlas trum pyrolae 
CHRYSOPSIS VILLOSA 

Pucci nia grlndeliae 
Puccinia s tipae 

CHRYS011WL\'US NAUSEOSUS 
Puccinia grindeliae 

CI IRYS011WtNUS PARRY! 
l-larssonlna chryso thamni 

CHRYSOTfWINUS PUM I LUS 
Erysi phe cichoracearlpll 

CHRYSOTfWINUS VJSCIDIFLORUS 
Puccinla grinde liae 
Puccinia stipae 

CICUTA DOUGLASII 
Puccinia cicutae 

CICUTA OCC IOENTALI S 
Puccinia cicut.ae 
Septoria sii 

CIRSIUM SP. 
Puccinia las chii 

CIRSIUM AMERICAN~! 

Pucci nia cirsii 
C IRSIU~I ARIZON ICUM 

Puccini a cirsii 
CIRS I~t ARVENSE 

Puccinia punctiformis 
CI RSIUM CANESCENS 

Puccinia cirsii 
C I RSI~I CENTAUREAE 
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Pucci nia calci trapae 
CIRSIU~1 EDULE 

Puccinia cirsii 
CIRSI~1 ENGELMANN! ! 

Puccinia cirsii 
C!RS IU~I FOLIOS~! 

Puccinia cirsii 
C IRSIU~1 N!DULU~1 

Puccinia cirsii 
C IRS IU~1 SCAR !OS~1 

Puccinia cnici 
C IRSIU~1 UNDULA'nm 

Puccinia ca l ci trapae 
Puccinia cirsii 

CLAYTON IA LANCEOLATA 
Puccinla claytoniicola 

CLEMATIS COLU~1BIANA 
Ramularia saximontanensis 

CLE~1ATIS HIRSUT!SS!~1A 

Cercospora squalidula 
Phyl los tic ta tetonensis 
Puccinia recondi ta 

CLE~1ATIS LlGUSTIC!FOLIA 
Cercospora squalidula 
Didymaria cl ema tid is 
Erysiphe polygonl 
Puccinia recondita 
Puccinia rubigo-vera 

CL! NTON IA UNI FLORA 
Puccinia mesomaj a l is 

COLL!NSIA PARVIFLORA 
Sphaerotheca humuli 
Synchytrium sp. 

COLLOMIA LINEARIS 
Sphaerotheca hurouli 

COMANDRA PALLIDA 
Absidia spinosa 
Cronartium comandrae 
Cronartium pyriforme 

CONIOSELINUM SCOPULORUM 
Puccinia ligustici 
Septoria petroselini 

CONVOLVULUS ARVENSIS 
Septoria convolvuli 

CORNUS CANAOENS IS 
Puccinia porphyrogenita 

CORNUS STOLONIFERA 
Cylindrosporium corni 
Cytospora corni 

CORYDALIS AUREA 
Peronospora corydalis 

COURSETIA ~11CROPHYLLA 
Phragmopyxis acuroinata 

CRACCA EDWARDS I 1 
Phragmopyxis deglubens 

CRATAEGUS DOUGLAS! I 
Gymnosporangiuro bethelii 

CRATAEGUS RIVULARIS 
Gymnospo ra.ngium bethel ii 

CRATAEGUS SUCCULENTA 
Gymnosporangium bethel ii 

CREP IS ACUM!NATA 
Pucci nia hieraci i 

CREPIS GLAUCA 
Puccinia crepidis -montanae 

CREPIS RUNCINATA 
Cercoseptoria crepidis 
Puccinia crepidi s-montanae 

CRONARTI ~~ CONI GENUM 
Darluca filum 

CRYPTANTHA BARB! GERA 
Erysiphe horridul a 

CYNOGLOSS~1 OFF!CINALE 
Erysiphe cichoracearum 

CYPERUS RUSBYJ 
Puccinia canaliculata 

CYSTOPTERIS FRAGI LIS 
Hyalopsora polypodii 
Uredinopsis glabra 

DANTHON1A UN1SPICATA 
Ustilago residua 

DELPHINIU~I SP. 
Puccini a recondi ta 

DELPHJNI~I BAR BEY 1 
En ty lorna wyomingense 
Ovularia delphinii 

DELPHINIUM BlCOLOR 
Ovularia delphinii 

DELPHINIUM BURKE! 
Ovularia delphinii 
Phyllosticta delphinii 

DELPHINIUM GEYERl 
Puccinia recondi ta 
Puccinia rubigo-vera 

DELPHINIU~I OCCIDENTALE 
Entyloma winteri 
Puccinia recondi ta 
Ramularia s heldonii 

DESCHM1PSIA CAESPITOSA 
Puccinia brachypodii 
Puccinia coronata 
Puccinia deschampsiae 

DESCURAINIA PINNATA 
Albugo candida 
Peronospora parasitica 

DESCURAINJA RICHARDSONli 
Peronospora parasi tica 

DESCURAlNlA SOPHIA 
AI bugo candida 



DE5.'10D I Ufl SP. 
Uromyces hedysari-panicu l ati 

DES.IJOD IUM PROCUf18ENS 
Uromyces mexlcanus 

DESMOD !Ufl ROSE I 
Uromyces mcxi c::anus 

DICHEI.OSTE.IIMA PULCIIELLUM 
Puccinia nodos3 

DI PSACUS S ILVESTRIS 
Ramularia silvcs tri s 

DISTICHL IS SP ICATA 
Puccinia aristidae 
Puccinio sarcoba ti 

DISTICHLI S STR ICTA 
Puccinia aristidac 

DRABA CUNE I FOLIA 
Peronospora pa.rasi tic a 

DRAM INCERTA 
Puccinia drabae 

DRABA NE.IIOROSA 
Albugo candida 
Peronospora parasitica 

ECHINOCIILOA CRUS-GALLI 
Us tilago c rus-ga lli 

ELAEAGNUS CANADENS IS 
Puccinia corona ta 

ELAEAGNUS COMMUTATA 
Cercospora mani tobana 

ELYI>fUS CANADENSIS 
Puccinia r econdi ta 

ELYMUS CINEREUS 
Leptothyrium petrakii 
Puccinia recondi ta 

ELYfiUS CONDENSATUS 
CJaviccps purpurea 
Puccinia rubigo- vera 

EL YMUS GLAUCUS 
Claviceps purpurea 
Puccini a recondi ta 
Puccinia rubigo-vera 
Til 1 eti a e lymi 
Urocys tis agropyri 

EPILOBIUM SP. 
Puccinias trum epi lobii 

EPILOBIIJI.I ADENOCAULON 
Puccinias trum cpilobii 
Pucciniastrum pustulatum 
Ramu 1 aria punc t i formi s 

EP ILOBIUfl ALP ! NUM 
Puccinia vera tri 

EP I LOBIUM ANGUSTIFOI. IUM 
Phyllosticta wyomingensis 
Puccinias trum epilobii 
Ramularia cercosporoides 
Ramul ar ia punctiformis 

EP !LOB !IJI.I Gu\NDU LOSUfl 
Pucci nias trum epilobjj 

EP I LOB!Ufl IIORNEMANN II 
Puccinias trum epi lobii 

EPI LOB!IJI.I LACTIFLORUfl 
Synchytri u.m cpi lobii 

EP l LOB IU~I M I NUTUM 
Peronospora arthu_ri 

EPlLOB IIJI.I PAN ICULATIJI.I 
Puccinia pu lverul enta 
Puccinia vaga ns 

EQU !SETIJI.t LAEV l GATUM 
Ti taeospora dc tospora 

ERAGROSTIS WrERMED lA 
Uromyces eragrostid is 

ER IGE RON CAESP l TOSUS 
Puccinia grindel iae 

ERIGERON CORYI>IBOSUS 
Pucclnia s tipae 

ER IGERON EATON! I 
Puccinia grinde l iae 

ER I GERON ELATIOR 
Puccinia asteris 

ERIGERON NEMATOPilYLLUS 
Puccinia grindeliae 

ERIGERON SALSUGINOSUS 
Enty loma composl t arum 
Puccinia cxtcnsicola 

ERIGERON SPECI OSUS 
Entyloma compositarum 
Puccinia dioi cae 

ERIGERON SUBTRIN ERVIS 
Erysiphe cichoracearum 

ER IOGONUM BREV IGAULE 
Uromyccs intricatus 

ERIOGONIDI CANPANULATIJI.I 
Uromyccs in tri catus 

ERIOGONlN EFFUSUM 
Uromyces intricatus 

ERIOGONUM FLAVIJI.I 
Uromyces intricatus 

ERIOGONUM IIERACL EO I DES 
Uromyces intricatus 

ERIOGONU!>I JAMES!! 
Uror:ayces intricatus 

ER IOGONUfl OVALIFOLIUM 
Uromyces i ntricatus 

ER !OGONIJI.I RACE.IIOSIJI.I 
Uromyces in trica tus 

ERIOPHYLLUJ.I LANATIJI.I 
Puccinia eriophyl li 

ERYS!PilE CICHORACEARIJI.I 
Cicinnobolus major 

ERYTfiRONIUM GRANDI FLORIJI.I 
Uromyces heterodermus 

79 



80 

ERYTilRON JU~I PARV I FLORU~I 
As teroma tennerimum 
Uromyces heterodermus 

EUPATOR!U~1 PYCNOCEPHALU~t 

Puccinia conoclinii 
EUPATORIU~t SOLIDAG I N I FOL IU~I 

Puccinia i nanipes 
EUPHORB lA GLYPTOSPE~1A 

Uromyces euphorbiae 
EUPHORBIA INC ISA 

~1elampsora monticola 
EUPHORBIA LUCIDA 

Uromyces tran zschelii 
EUPHORBIA ~1ARGINATA 

Uromyces proeminens 
EUPHORBIA ROBUSTA 

~telampsora monticola 
Uromyces tran zscheli i 

EUPHORBIA SERPHYLLIFOLIA 
Uromyces proeminens 

EYSENHARDTIA POLYSTACHYA 
Uropyxis dai eae 

FENDLERA RUPlCOLA 
Gymnosporangium speciosum 

FESTUCA lDAHOENSIS 
Ophiobolus festucae 
Puccinia crandallii 

FESTUCA OVINA 
Puccinia crandallii 
Puccinia poae-nemoralis 
Uromyces dactylidis 

FESTUCA SCABRELLA 
Puccinia crandallii 

FESTUCA THURBER! 
Puccinia recondita 

FLOERKEA PROSPERINACOIDES 
Peronospora floerkeae 

FOUQUIERIA SPLENDENS 
Puccinia vexans 

FRAGARIA SP. 
Marssonia potentii!ae 

FRAGARIA OVALIS 
Kabatia fragariae 
Mycosphaerella fragariae 

FRANSERIA DELTOIDEA 
Puccinia franseriae 

FRANSERIA DISCOLOR 
Pl asmopara halstedii 

FRASERA SPECIOSA 
Cercospora fraserae 

FRAXINUS ~1ACROPETALA 
~tycosphaerella fraxinicola 
Phyllactinia corylea 

FRAXINUS VELUTINA 
Mycosphaerella fraxinicol a 
Phyllactinia corylea 

GALI~I ASPERRI~IU~I 

~1arssonia ga l ii 
GALIU~t BOREALE 

Pseudopeziza r epanda 
Puccinia rubefaciens 
Sporonema punct iforme 

GALIU~t TRl FLORU~I 

Puccinia puncta ta 
GAYOPHYml DlFFUSU~1 

Ramularia gayophyti 
GAYOPHYmt NUTTALLII 

Puccinia pulverul enta 
GAYOPHYmt RACE~IOS~t 

Puccinia gayophyti 
Puccinia pulverulenta 

GAYOPHYTU~t RAMOSISSI~tul't 
Puccinia gayophyti 
Puccinia pulverul enta 

GENTIANA AFFJNIS 
Puccinia gentianae 

GENTIANA BlGELOVll 
Puccinia gentianae 

GENTIANA CALYCOSA 
Puccinia haleniae 

GENTIANA PARRY! 
Puccinia gentianae 

GERANI~t SP 
Cercospora ithacensis 

GERANJ~t FREMONTII 
Puccinia leveillei 
Sphaerotheca humul i 

GERANI~t NERVOS~t 
Sphaerotheca humul i 

GERANI~1 RICHARDSONIJ 
Cercospora geranii 
Plasmopara geranii 

GERANI~t VISCOSISS HIU~t 

Cercospora geranii 
Cercospora ithacensis 
Sphaerotheca humuii 

GEUM ~1ACROPHYLL~t 
Ramularia gei 
Sphaerotheca humuli 

GLYCERIA STRIATA 
Septaria avenae 

GLYCYRRHI ZA LE PIDOTA 
Uromyces glycyrrhi zae 

GOSSYPI~t HIRSUmt 
Puccinia cacabata 

GRINDELIA SP. 
Puccinia grindeiiae 

GRI NDELIA PERENNIS 
Erysiphe cichoracearum 

GRINDELIA SQUARROSA 
Puccinia grindeliae 



GUTIERREZIA SAROTJIRAE 
F. rys iphc cichoraccarum 
Puce i n i a gr i nde 1 l ac 
Puccin.ia sa rothrac 
Pucc inia s t ipac 

IIA PLOPAPPUS SP JNU LOSUS 
Puccinia grind e l iac 

fi EDYSARU~l BOREALE 
Uromyccs hedysar i - obscuri 

fi EDYSARU~l ~~\RG I NATU~I 
Septogloeum hcdysa ri 
Uromyccs hedysar i - obscur i 

II EDYSARU)I OCCIDE~'TALE 
Uromyccs hedysari-obscuri 

fi EDYSARU!-1 I' ABULARE 
Uromyces hedysari - obscuri 

fiEDYSARU~I SULPJ IURESCENS 
Uromyccs hcdysari-obscuri 

IIE LENIU~I IIOOPES J I 
Puccinia conspicua 
Puccinia poarum 

HELIANTHELLA QUI NQUENERVJS 
Puccinia he lian the ll ae 
Ramu l aria heli anthi 

HEL IANTIIEJ.J.A UNI FLORA 
Puccinia he l ianthe l l ae 

HEL II\1\'TIIUS ANNU US 
Pla smopara hal s t edii 
Puccini a he l ian t hi 
Sep tori a helianthi 

IIELIM'TIIUS FASC ICULARIS 
Pucci nia he lianthi 

fiELIANlliUS NUTTALL! ! 
Pl asmopora hn l s t cdi i 
Uromyces j unci 

II EL!OPS!S PARVIFOLIA 
Pucclnia canalicu lata 

llERACLEU~I I.ANATU)I 
Cy lindrospori um heraclci 
Cy li ndrosporium umbe 11 i ferarwu 
Phy llachora hcrac l ci 
Ramularia heraclei 

l·lESPEROCIILOA KING I I 
Pu~c inia cranda 11 ii 

HETEROPOGON COI'(rORTUS 
f>uccini a versicolor 

HEUCIIERA BRACTEATA 
Puccinia heuchcrae 

Ill ERAC l U!-1 ALBERTI NU~I 
Puccinia hieracii 

fii ERAC I U!-1 ALB I FLORU)I 
Puccinia fraseri 
Puccinia h.i eracii 

fii ERAC i lJ)I CUS ICK II 
Puccinia dioicae 

HILARIA J~IESJ I 

Us tilago vil fae 
IIOLCUS LANATUS 

Puccinia coronata 
IIORDEU)I BRACIIYAN1liERU~I 

Passalora graminis 
IIORDEU" JUBATU" 

Sco l eco trichum gran:d nis 
Usti I ago lorentz iana 

HYDROPIIYLW" CAPlTATU!-1 
Cy l indrosporium hydrophy 11 i 
Didymnri a hydrophylli 
Pucc ini a recondita 

IIYDROPIIYLI.U" FENDLER I 
Puccinia apocrypt a 
Pucci nia hydrophy 11 i 
flucc in i a recondi t a 

HniENOCLEA FASCICULATA 
Puccinia splcndens 

IMIENOCLEA ~10NOGYRA 
Pucci nia franseriae 
Puccinia splendens 

I·MIENOCLEA PENTALEP IS 
Puccinia franseria c 

IIYPT IS ~lORY! 
Puccini a distorta 

I ND I GOFERA SPI IA EitOCARPA 
RaveneUa indigoferae 

IRIS SP. 
lleterospori um gracile 

IRIS m SSOUR I ENS IS 
Puccini a iridi s 

l R IS I'ELOGONUS 
Pucci nia iridi s 

I Vi\ AX I LI.ARI S 
Pucci nia i ntcrm.i xta 

JUNCUS BALTICUS 
Uromyces j unci 
Uromyces junci - effusi 

JUNCUS DRUMMOND II 
Cranda l lla juncico l a 
Duplicnria acuminata 

JUNC US PARitY I 
Uron~yces j unci 

JUNCUS SAXHIONTANENSIS 
Uromyces jund -effusi 

JUN I PERUS CQ)~IUN IS 
Gymnospor ang i um c lavariaeformc 
Gymnospora ngium trcr.~c ll o idcs 

JUNIPERUS DEPPEANA 
Gymnosporang i urn kernianum 
Gymnosporang.ium s peciosum 

.JUNIPER US ~IONOSPE~IA 
Gymnosporangium kerni amun 
Gymnosporangium ne l sonii 
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Gymnosporangium spcciosum 
JUNIPERUS OSTEOSPERHA 

Gyrunosporangium inconspicuu.m 
J UNIPERUS SCOPULORUf.l 

Caldesia sabina 
Gymnosporangium nelsonii 
Gymnosporangiurn nidus-avis 

KOELERIA CRISTATA 
Puccinia corona ta 
Puccinia liatridis 
Puccinia monoica 
Puccinia pygmaea 

KUHN!A ROSMARINI FOLIA 
Puccinia kuhniae 

Li\CTUCA PULCHELLA 
Puccinia minussensis 

LAC11JCA SCARJOLA 
Erysiphc cichoracearum 

Li\PPULA REDOWSKII 
Erysiphe horridu Ia 
Peronospora echinospermi 

Li\TiiYRUS ARI ZONICUS 
Uromyces fabae 

Li\THYRUS DECAPIIYLLUS 
Uromyces fabae 

Li\THYRUS EUCOSMUS 
Uromyces fabae 

Li\THYRUS LAETIVIRENS 
Uromyces faba e 

Li\TiiYRUS LANSWERTI I 
Uromyces fabae 

Li\TiiYRUS LEUCANTHUS 
Uromyccs viciae-fabae 

Li\TiiYRUS POL¥1-IORPHUS 
Uromyces fabae 

LEDUM GLANDULOSUf.l 
Chrysomyxa ledi 

LEDU!>I GROENLANDICUf.l 
Chrys omyxa ledicola 

LEPIDIUM DENS I FLORU~I 

Albugo candida 
LEPID!lll'l LASIOCARPU~I 

Peronospora parasi tica 
LEPIDIU!>I ~IED!Uf.l 

Peronospora 1 epidii 
Peronospora parasitic a 

LEP ID I U~l THURBER I 
Peronospora 1 epidii 

LEPTOTAEN!A ~IULT I FIDA 

Puccinia j onesii 
LESQUERELLA GORDON!! 

Peronospora parasitica 
LESQUERELLA PURPUREA 

Peronospora parasi tica 

LEWISii\ COLU~IBIANA 
Uromyces uni tus 

LIGUSTICU!>I PORTER! 
Cylindrosporium heraclei 
Nyssopsora echina ta 
Peronospora echinata 

Ll GUST! CUI> I S HIU LANS 
Cylindrosporium heraclei 
Puccinia jonesii 
Puccinia ligus tici 
Urophlyctis pluriannulatus 

LINNAEA BOREALIS 
Phyllachora wittrockii 

LINU!>I LEWIS! I 
~l e l ampsora l ini 

LO.\IATIU!>I DISSECTU!>I 
Puccinia jonesii 

LO~IATIU!>I ~IONTANU~I 
Puccinia musenii 

LO~IATIU!>I NUDICAULE 
Asperisporium peucedani 

LONICERA INVOLUCRATA 
Herpobasidium deformans 
Kabatia Jonicerae 
Kabatia mirabilis 
Microsphaera Jonicerae 

LONICERA UTAHENSIS 
Leptothyrium periclymeni 
~Ucrosphaera alni 
Ramularia lonicerae 

LUPINUS SP . 
Uadrotrichum I upini 
Phy llosticta ferax 
Uromyces lupini 

LUPINUS ALPESTRIS 
Hadrotrichum I upini 
Phyllosticta ferax 

LUPINUS ARGENTEUS 
Erysiphe polygoni 
Hadrotrichum g lobifcrum 
Hadrotrichum lupini 
Phy J losticta fer ax 

LUPINUS PARV I FLORUS 
Hadro t richum gl obiferum 

LUPINUS PLATTENSIS 
Sorosporium astragali 
Uromyces 1 upini 

LUPINUS SERICEUS 
Uadrotrichum gl obifcrum 
Phy !los tict a ferax 

LYCHNIS DRU!>JI.IONDII 
Ustilago viol acea 

LYCIU!>I BERLAND I ER I 
Puccinia gJobosipes 

LYCIU!>I CALIFORNICU!>I 
Puccinia gJobosipes 



LYC!UM EXSERTUM 
Puccinia gl obosipes 

LYC!UM FREMONT! I 
Puccinia gl obosipes 

LYC!UM PALLIDUM 
Puccinia tumidipes 

LYCURUS PHLEOI DES 
Puccinia schedonnardi 

LYGOOESMIA JUNCEA 
Puccinia hieracii 

~!ALVA ROTUNOIFOLIA 
Puccinia mal vacearum 

~tALVASTRUI'f COCC INEUI'f 
Puccinia sherardiana 

MATRICARIA MATRICARJOIOES 
Albugo tragopogonis 

MEOICAGO SATIVA 
Peronospora tri foliorum 
Pseudopeziza medicaginis 

~fELl LOTUS ALBA 
Stagonospora meliloti 

~fENTHA ARVENSIS 
Erysiphe cichoracearum 
Phyllos ticta decidua 
Puccinia angus ta t a 
Ramularia menthicola 

MENTHA CANAD ENS IS 
Puccinia menthae 
Ramularia mcnthicola 
Septaria menthicola 

MENTftA SPICATA 
Puccinia menthae 

MENYANTHES TRIFOLIATA 
Physoderma menyanthis 

MENZIES IA FERRUGINEA 
ExobasidiWD vaccinii 

MERTENS l A SP . 
Erysiphe cichoracea.rum 

MERTENS!A CILIATA 
Entyloma serotinum 
Erysiphe cichoracearum 
Puccinia hydrophylli 
Puccinia mertensiae 

MIRABIL!S LONGIFLORA 
Accidium mirabilis 

~~~TEL LA PENT ANORA 
Puccinia heucherae 

~f!TELLA STAUROPETALA 
Puccinia heucherae 

~IONAROA FISTULOSA 
Puccinia menthae 

MONARDA MENTftAEFOLIA 
Puccinia men thae 

~fUHLENBERG!A ARIZONICA 
Phleospora muhlenbergiae 

MUIILENBERGIA ASPER ! FOLIA 
Puccinia schedonnardi 
Tilletia aspcr ifolia 

~fUHLENBERG lA ~fERSLEY I 
Phyllachora cpicampis 

~IUHLENBERGIA GLAUCA 
Phyllachora vulgata 

~fUHLENBERGIA LONGILIGULA 
Phyllachora epicampis 

~fUHLENBERGlA ~fETCALFll 

Phyllachora epicampis 
~fUHLENBF.RGIA ~«JNTANA 

Puccinia schedonnardi 
HUHLENBERGlA RINGENS 

Phy llachora epicampis 
Uromyces epicampis 

NICOTJANA TRIGONOPHYLLA 
Peronospora tabacina 

OENOTHERA CAESPITOSA 
Puccinia dioicae 

OENOTilERA HETERANTHA 
Puccinia oenotherae 

OENOTHERA NUTTALLII 
Puccinia redfieldiae 

OENOTIIERA PRUflVERIS 
Alternaria tenuis 
Peronospora arthuri 

ORYZOPS I S HYMENOIOES 
Puccinia monoica 
Puccinia substerilis 
Us til ago hypodytes 

ORYZOPSIS H!CRANTHA 
Puccinia micrantha 

OS~fORH I ZA OIVARICATA 
Phleospora osmorhizae 

OSMORHIZA OBTUSA 
Phleospora osmorhi zae 
Puccinia pimpine 11 ae 

OS~fORHIZA OCCIOENTALIS 
Phleospora osmorhizae 
Puccinia pimpinellae 

OXYPOLIS FENDLER! 
Puccinia ligustici 

OXYRIA OIGYNA 
Ustilago vinosa 

OXYTROPIS GRACILIS 
Uromyces lapponicus 

OXYTROPIS SAXIMONTANUS 
Uromyces punctatus 

OXYTROP IS SERICEA 
Uromyces l apponicus 

PACHYLOPHUS MARGINATUS 
Uromyces plumbarius 
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PAN I CU~I BULBOSU~I 

l'uccinla a tra 
P;\ RNASSIA Fll-IBRli\T;\ 

Puccinia parnasslac 
PARRYJ;LLA F l Ll FOL l A 

Uropyxis nmorphac 
PEillCULAR IS BRACTEOSA 

Apiosporc 11 a a 1 pin a 
l> uccinia c J intonii 
Sphaerothcca fu l iginea 

PEIJICULAR IS CENTRANT!IERA 
Puccinln rufc sccns 

PEDI CULARl S GROENLAND lCA 
Puccini a cl intonii 

PEOICUw\RI S PAYSON IANA 
Phy ll osticta pcdicularidis 
Puccinia c llntonii 
Ramul aria abducens 
Sphacrotheca humuli 

PENSTEMON SP . 
Puccinin palmcri 
Ramu l aria nivosa 

PENSTBION ALP I NUS 
Puccinin andropogonis 

PENSTBION BR I DGESIJ 
Pucc inia pents temonis 

PE NSlT:J-ION CONFERTUS 
Puccinia palme rl 

PENSTEMON CONNATI FOLIUS 
Puccinia pentstcmonis 

PENST9t0N DEUSTUS 
Puccinia pentstemonis 

PENSTI!I<ION ELL li'TICUS 
Pucclnia palmcri 

I'ENSTE~tON PIN I FOLI US 
l'ucciniil pcntstcmonis 

PENST910N PROCERUS 
Puccinia pa l meri 

I'ER IDER I DIA GA IRDNERI 
Passa l ora dcprcssa 

PETALOST910N PURPUREUS 
Puccinia a ndropogoni s 

PHACEL l A HETEROPIIYLLA 
Puccini a rccondi ta 

PHACEL IA LEUCOPIIYLLA 
Puccinla rubigo-vera 
Ramul arin phace l iac 

PI ~\LAR l S ARUNO I NACEA 
Puccinia coronata 

PHASEOLUS SP. 
Uromyccs pha seoJ i 

PH I LADELPHUS RUGOSUS 
Gymnosporangium trcmclloidcs 

PtiLEU~I PRATENSE 
Puccinia brachypodii 
Puccinia granti nis 

Puccini a poae-nemoraJ is 
Ustilago s triacformis 

PHLOX GLABRATA 
Puccinia douglasii 

I' IILOX LONGIFOLIA 
Puccinia plumbaria 
Sphacrothcca humuli 

PHLOX ~IUL Tl FLORA 
Puccinin p 1 umbar ia 

PHRAGIITES CO~I).IUN!S 

Puccinia rubella 
PI CEA ENGEL.'~INN ll 

Chrysomyxa arctostaphyli 
Fornes nigrolimitatus 
Fornes pini 
Fornes p·inicola 
Herpotrichia nigra 
Lenzi tes sacpiaria 
~lclampsorella ca ryophyllacearum 
Me 1 amp sore lla ceras ti j 
Neopcckia coul teri 
Po 1 yporus a I bol uteus 
Polyporus l c ucospongia 
Stcrcum rugisporum 
Trametes isabel lina 

Pl CEA PUNGENS 
t-l e l ampsorc l J a caryophyl l acea_rum 

PI NUS Cfi!HUAHUANA 
Cronartium conigen um 

P l NUS CONTORT A 
Coniophora corrugis 
Cronartium coleosporioides 
Cronartium comandrae 
Dasycypha arida 
Dasycypha fuscosanguinea 
Oasycypha ob l ongispora 
Discina ancilis 
Lophoderme ll a mon ti vaga 
Neopeckia coulteri 
Po l yporus dichrous 

PlNU EDUL IS 
Co l eosporium c rowel l ii 
Co l eosporium jonesii 

PINUS FLEXILIS 
Bi fuse lJ a l i nea r is 
Bifusella saccata 
Coniophora co rrugis 
Hypoderma sacca tum 
Lophoderme 11 a arcua ta 

P l NUS ~IONOPIJYLw\ 

Bifusclla pi ni 
PI NUS PONDEROSA 

Oavisomyccl 1 a ponderos ae 
1-lemiphac idiwu pl anum 
Lophodcrme 11 a cer ina 
Peridermium fi l amentosum 



P li'TOCIIAETI U~l F I ~IBR I A TUM 
Puccinia ncocoronatu. 

PLANT1\ GO ERIOPOOA 
l'uccinia s ubni tens 
Sphacr othcca humu I i 

PLANTAGO LANCEOLATA 
Uromyccs peck i anus 

PI.ANTAGO ~IAJOR 
Erysiphc c ichorac carum 

POA AJ..I> JNA 
Puccin i a b r achypod i i 

POA ~II'LA 
Erysiphc graminis 

POA CANBYI 
Erys iphc g ramin:i s 
Uromyccs dac t y l .id is 

POA FENDLER lANA 
Pucc inia c randn llii 

110A INTER I OR 
Puccinia brachypodii 
Puccinia poac -n cmor a l is 

I'OA I.EI'TOCQI.IA 
J>ucc ini a brachypodi i 
Puccinia poae-nemora l i s 

POA I.ONG I I. IGULA 
Puccinia c randall i i 

POA PALUSTR IS 
Puccinia poae-nemoralis 
Pucc inia poac-sudcticac 

POA PRATENS IS 
Erysiphc gr amin is 
Puccinia poac-ncmoral is 

PDA I!EFI.EXA 
Puccini a brachypodii 
Puccinia pO<Je-nemora I i s 

POA SECUNDA 
Puccinia monoica 

PO LEMON IUM OCC I DENT ALE 
Septo r ia polcmonii 

POLYGONU~t SP . 
Puccinia po l ygoni -amphibi i 

POLYGON~! ALP I N~! 

Uromyces ri c kerianus 
POLYGONU~I AVICULARE 

Erys iphc po l ygon.i 
POLYGONUM BI STORTO IDES 

Ovu laria bistortac 
l,uccinia bis t ortae 

POL YGONU't BUXAFO~IE 
Erysiphc polygoni 

POLYGONUM EXSERTUM 
Erysiphc po l. ygoni 

POLYGONUM PERSICAR IA 
Septoria po l ygonorwn 

POLYGON~! VI VI PARU~I 

Pucdni a bistortac 

Sphacc l o thcca in f l o rescent iae 
POPUI.US SP . 

Cytospo ra c hrysospe rma 
~Iarsson ina popu l i 
Nclampso ra a l bc r tcns i s 

POPULUS ANGUSTIFOLI A 
Amp hisphae r i 3 sepa ran s 
Cyl i ndr OSJlOr ium oculatum 
Cy l.i nd r OSJ)Or ium s~1 x .i montancn se 

~la rssonina populi 
~lcl ampsora a lbcrtcns j s 
~lc lampsora occ identa l i s 
Phy llactin.ia co ry l ca 
Phy ll os tict<:l brunnca 

POPU LUS 81\ 1.51~\tiFERi\ 

Uncinul:1 sa l i ci s 
POPULUS FREI>IONT I I 

l>hy l l os t.i cta brunnco 
POPULUS TACI\JWIACA 

Sep t oria populi 
POP ULUS TREI>IULOIDES 

Armj ll a ria mc l l e3 
Ci bo rin.i a confundens 
Cytospora chrysosperma 
Fornes i gniarius 
Ganodc rma app 1 a na tum 
t-lypoxylon pruinatwn 
~larssonina brunnea 
~te I ampsora a l bertens i s 
Mel ampsor a medus ae 
Po I yporus a d us tus 
Sc l e r otium bi frons 
Septog I oeum rhopa 1 o i dctun 
St er cum r u.fum 
Trametcs h:ispida 
Uncinula sa U cls 
Valsa nivea 

POTENT I LI.A ARGUTA 
Ramul nria arvensis 

POTENT I L I.A CONC I NNA 
Phragmjdium i vesiac 

POTENTlLLA DIVERS I FOLIA 
PhragJUld.i urn j ves iae 

POT ENTH LA F I SSA 
~l arssonjna pote nti I l ac 

POTENT ! LLA FLABELLI FO~tiS 
Phragmi d ium i vesiae 

POTENT I LLA FRUTICOSA 
Phragmid ium ande r son i i 

POTENTILLA GRAC ILI S 
Cy lindrospor ium trifl ori 
l'e ronospor a potentill ac 
Phr:~ gm idium ivcsiae 
Ramu laria arvensis 
Septor i3 purpurascens 
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POTENT I LI.A NORVEGI C1\ 
Ramularia arvensis 

POTENT I LLA UTI ALL II 
Pe ronospora paten ti II ac 
Phragmidi urn i vcsiae 

POTENT! LLA PENNSYLVAN ICA 
Phragmidium potenti I lac 

POTENT I LLA PULCfiERR I~IA 
Peronospora potentil l ae 
Phragmidium i vesiae 
Ramularla arvensis 

POTENT! LLA STR I GOSA 
Phragmidium potentillac 

PRUNUS SP . 
Phy ll osticta virglniana 

PRUNUS ~IELANOCARPA 
Podosphaera oxyacanthae 

PRUNUS VI RENS 
Phyllos ticta virginiana 
Tran zschelia pruni-spinos ae 

PRUNUS VI RG I NIANA 
Oibotryon morbosum 
Taphrina confusa 

PSEUDOCY~10PTERUS MONTANUS 
Ph 1 eospora osmorhi zae 
Puccinia pscudocymopteri 

PSEUDOCY1>10PTERUS SYLVATI CUS 
Puccinia pseudocymopteri 

PSEUDOTSUGA ~lENZI ES 11 
t-1e 1 amps ora medusae 
Rhabdog loe um pseudotsugae 

PSEUDOTSUGA TAX I FOLIA 
Me 1 ampsora occidental is 
Rhabdocline pseudotsugae 

PSI LOSTROPUE COOPER! 
Puccinia gTindeliac 

PSORALEA LANCEOLATA 
Uromyces psora I eae 

PSORALEA TENU I FLORA 
Uromyces psora 1 eae 

PTERID!UM AQUILINU~I 
Me lasrnia imitans 
Uredinopsis pteridis 

PTI LORIA RUNCJNATA 
Puccinia harkncssii 

PUCCINIA ARISTIDAE 
Tuberculina pcrsicina 

PUCC I NI A SUBSTER I LIS 
Dar luca fi I urn 

PYROLA ASAR I FOL 1 A 
Chrysomyxa pirolata 

PYROLA CHLORAN1llA 
Chrysomyxa pirolata 

PYROLA SECUNDA 
Pucciniastrum pyrolac 

PYROLA VI RENS 

Puccini ast rum pyrolae 

QUERCUS ARI ZON ICA 
Typhulochaeta japonica 

QUEnCUS E~IORY I 
Cronartium conigenum 

QUERCUS GAMBEL II 
Di a trype a lbopruinosa 
Exidia g landulosa 
t-ticrosphaera al ni 
Taphr ina caerul esc ens 

QUERCUS GR I SEA 
Cronartium conigenum 

QUERCUS HYPOLEUCO I OES 
Cronarti urn conigenum 

RANUNCULUS ACR I FO~Il S 
Pe ronospora ficariae 

RANUNCULUS ALIS~IAEFOLIUS 
Uromyces jones11 

RANUNCULUS CAL TUAEFLORUS 
Uromyccs jonesii 

RANUNCULUS CYI>IBALAR IA 
Puccinia rubigo-vera 

RANUNCULUS MACOUNI 1 
Ovula.ria decipiens 

RAPfiANUS SATIVA 
AI bugo candida 

RAT I BIDA TAGETES 
Anthostomella ra tibidea 

REDFIELD I A FLEXUOSA 
Puccinia redfieldiac 

RlWINUS ALNIFOLJA 
Pucci nia corona ta 

RlWINUS BETULAEFOLIA 
Phyllostict a cinerea 

RHINANlliUS KYROLLAE 
Cronartium co l eosporioides 

RHUS RAD I CANS 
PileoJaria brevipes 

RHUS TRI LOBATA 
Pi Jeo laria patzcuarensi s 

RISES AUREUl-1 
Cronartium occidentale 

Rl BES CEREUl-1 
Coleosporium jonesii 
Pseudopeziza ribis 

Rl BES INESRIANS 
Coleosporium jonesii 

RISES I NE~IE 

Coleosporiwn jonesii 
Gloeosporium ribis 
t-1elampsora epi t ea 
,.felampsora ribesii-pu.rpureae 
Pseudopeziza ribis 
Puccinia caricina 



Septari a siberica 
RISES LACUSTRE 

~1e l ampso ra r .ibesii - purpurcac 
Puccini a pa r ke r ae 

R I BES LEPTANTIIUM 
Co 1 cospor i urn jones i i 

Rl BES PI NETORUM 
Co l eosporium jonesii 

RI SES SAXOSUM 
Co leosporium joncsi.i 
Glocosporium r ib i s 
Puccinia grossul a r iae 
Scp toria ribis 

R I BES SETOSIJ)I 
Puccinla ca r iclna 

RISES VELUTINA 
Co leosporium joncsi i 

RISES VI SCOSISS I~IU~I 

Cc r coseptoria rlbi s 
Ccr cospora sep toriopsis 

ROBINIA NE~IEX I CANA 
Phyllactin ia cor y l ea 

ROSA SP . 
Ccrcospor a r osico l a 
Ph ragmidium fus iformc 
Phragmidium montivagum 
Phragmidium rosae-arkansanae 
Phy llosticta r os i co la 

ROSA ACICULARI S 
Phragmidium fus iforme 
Phragmidium montivagum 
Phragmidium r osea - acicularis 

ROSA ENGELMANN II 
Phragmldium f us iforme 

ROSA FENDLER! 
Phrugmidium montivagum 

ROSA FOETI DA 
Ph ragmidium rosae 

pimpinc lli fo 1 iae 
ROSA ~IANCA 

Phragmidium montivagum 
ROSA WOODS II 

Phragmidium fusiforme 
Phragmidium montivagum 

RUBUS SP. 
Co leroa chaetomium 
Phragmidium ribi-idaei 

RUBUS DELICIOSUS 
Phragmidium peckianum 

RUBUS I DAEUS 
Phragoidium rubi-idaei 

RUBUS LEUCODE~IUS 
Phragmidium rubi-idaei 

RUBUS NEOMEX ICANUS 
Phragmidium peckianum 

RUBUS PARV I FLORUS 

Phragm.idium occiden ta I c 
RUBUS PUBESCENS 

Kunkelia nitens 
RUBUS STR I GO SUS 

Co l eroa r ubico la 
Phr agmidium rubi-idaei 

RUDBECK I A LAC IN lATA 
Phy ll ac tini a co rylca 
Ramu l aria rudbeckiac 
Uromyces rudbeckiae 

RUDHECKIA OCC I DE~'TALI S 

Ramu l aria rudbecki ae 
RIJ)IEX SP . 

Ramul ari a dccipiens 
RU~IEX CR I SPUS 

Ovul ar ia monosporia 
Ovul a r ia obliqua 

RIJ.'IEX IIY)IENOSEPALUS 
Ovularia monosporia 

RIJ)If.X PAUCI FLORUS 
Uromyces r ickerianus 

RUMEX VENOSUS 
Ramul aria decipiens 
Septaria rumici s 

SALIX SP. 
Glocos porium boreale 
Lophionema apoclastospora 
Ma.rssonina kr icger iana 
Me l amps ora abieti- capraca r um 
Mel amps ora confluens 
~lelampsora epitea 
Me lampsora ribesii-purpureae 
Rhy tisma s a 1 icinum 

SALIX ~IYGDALOIOES 
~lelampsora americana 
~fel amps ora epi tea 
~tel ampsora paradoxa 
~le lampsora ribesii-purpu_reae 
Uncinula sa licis 

SALIX ANGLORIJ.'I 
t-!el ampsor a a:rctica 
Rhy ti sma sa licinum 

SALI X BABYLONICA 
Cytospor a chrysosperma 

SALIX BEBBIANA 
P.fe lampsora abieti-capraearum 
t-Ie l ampsora americana 
P.fel ampsora bige lowi i 
t-lelampsora paradoxa 
t-lel ampsora Ti bes ii -purpureae 

SALIX BONPLANDIANA 
Me I amp sor a cpi tea 

SALIX DRUM!-IONDIANA 
l-lars s onina kriegeriana 
Melampsora epitea 
l-!elamps ora ribesii-purpureae 
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Rh y tj sma sa U c inum 
S1\LI X EX IOUA 

Marssonia kriegcria na 
~ l a 1·sson ina kr iegeriana 
~l e J ampsora abie t i-capraea rwn 
~l e l ampsora bigc l owii 
Rhyti s ma sa l icinum 

SALIX FLUVIAT ILJ S 
~telampsora bigelowii 
Rhytisma sa I icinwn 

SAL I X GEYER IANA 
~le lampsora epi t ea 
~le l ampsora paradoxa 
~le l ampsora r ibesii-purpureae 

SAL l X GLAUCOPS 
Gloeospor i um borca l e 
t-larssoni na kriegeriana 

SALI X LAEVLGATA 
~lelampsora ribesii-purpureae 

S1\LIX LASI ANDRA 
Cy llndrosporium conservans 
Septog loeum salicis-fendlerianae 

SA LI X LIGULJ FOL IA 
~l c l ampsora ribcsii-purpureae 

SALI X LUTEA 
~lelampsora paradoxa 
~lel ampsora ribcsii -purpureae 

SALI X ~IONT!COLA 
Gloeospor ium borea l e 
~lars son i na kriegcriana 
Rhyti s ma sa l icinum 
Uncinula salicis 

SALIX ~IYRT I LL!FOLIA 
Melampsora paradoxa 

SALIX NE LSONll 
~le l ampsora bigelowii 

SALI X NUTTALL!l 
~l e l ampsora r ibcsii-purpurcae 

SAL IX PSEUDOCORDATA 
Melampsora paradoxa 
~le l ampsora ribesii-purpureae 
Uncinula salicis 

SALIX SCOULER i fu~A 

~le l ampsora bigelowii 
~!clamps or a epi t ea 
~lelampsora ribesii-purpureae 
Rhy t isma sa licinum 
Uncinula sa licis 

SALIX SUBCOERULEA 
t-tarssoni na kriegeriana 
Mel ampso r a abieti-capraearum 
~le l ampsora ribesii-purpureae 

SALVIA L~U.ION II 
Puccinia biporula 

SALVIA PINGUIFOL!A 
Puccinia vertisepta 

S~IBUCUS SP. 
Sep t aria s ambuclna 

SANGU ISORBA S ITCIIE SIS 
Ovu l ari:l bulbigera 

Si\RCOBATUS VE~II CULATUS 
Puccinia aristidae 

SAX I FRAGA ARGUTA 
Phyllosticta saxifragarum 
Pucc j nia heucherac 
Sphaerotheca humul i 

SAX I FRAG1\ LYALL II 
Puccinia heucherae 

SAX I FRAGA RHO~IBO I OEA 
Pucci nia heucherae 

SCIIOENOCR~I BE LINI FOLIA 
Puccinia cons imiJis 
Puccinia holboe ii H 
Puccinla monoica 

SCI RPUS ~IERl CfuWS 
Pucc inia obtccta 

SC Ill PUS ~IICROCARPUS 
Puccinia mccJatchicana 

SCUTELLARIA GALER ICULATA 
Sep taria scute llarjae 

SENEC IO CRASSU LUS 
Puccinia senecionis 
Puccinia s ubcircina ta 

SENECIO 1-IY OROPH I LOI DES 
Ramu laria senecionis 

SENEC IO I NTEGERR I~IUS 
Puccinia expansa 
Puccinia s t ipae 
RamuJ ar ia senecionis 

SENEC IO PERPLEXUS 
Puccini a s t ipae 

SENECIO RAPIFO LIUS 
Ramu l aria pruinosa 

SENECIO SERRA 
Ramularla pruinosa 

SENECIO SPARTIOIDES 
Sphaer otheca humul i 

SENECIO TRIANGULAR] S 
En t yloma ca l endul ae 
Phy llostic t a garrettii 
RamuJ aria prui nosa 
Sphacro thcca humuli 

SETARI A GR ISEBAC!-111 
Puccinia atra 

SHEPfi EROl A CANADENS I S 
Puccinia a ll enii 
Puccinia corona ta 

SlDALCEA NE~IEXICANA 
Endophyllum tuberculatum 

SI LENE SCOULERI 
Uromyces s uksdorfii 



SI SntuRIUM ALTISS I MU~I 
Albugo candida 

SISniBRIUM IRI O 
Albugo candi da 

SISYMBRIUM L I N IFOLIU~t 
Albugo candida 

SITAN ION IIYSTRIX 
l'ucci ni a montanens is 
l•ucci n i n rccondi ta 
Puccinia rubigo-vcra 
Sco l ccotrichum grami ni s 

S.~EI.OWS KIA CALYCINA 
Pucci nia aberrans 

SMIIJICI NA AMPLEX ICAUI. IS 
Phy llos t icta smilacinac 
Ramularia smi l acinae 

SMILAC I NA STELLATA 
Cy lindrosporium s nd l aci nae 
Uromyces ncumlna t us 

SOLANUH 11UFLORU~I 
Enty loma physalidis 

SOLIOAGO SP. 
Erys iphe ci choracea rum 

SOL I DAGO CANADENS I 5 
Jlhy l l os t ic ta solidagi ni s 
Ramularia sero tina 

SOL I DAGO ELONGATA 
J>ucc inia grinde l iac 

SOLIDAGO LEPIOA 
Ramul :nia scrotinn 

SOLI DAGO MISSOUR I ENSIS 
Co l eospor ium as terum 
Pucci ni a dioic~t e 

Ramularia serot i na 
SOLI DAGO MULTIRAD IATA 

Puccinia grindeliac 
SOLI DAGO NANA 

Pucc i nia s t ipae 
SOLIDAGO PETRADOR IA 

Phy ll os t icta sol idagini s 
Pucc inia gTindeJiac 

SOLIDAGO SEROTI NA 
Ramu lar ia sero t ina 

SOI'III A PROCERA 
Pcronospora pansi t ica 

SOI'IIORA SERI CF.A 
Ur o111ycos hya l inus 

SORBUS 5 I TCIIENS I 5 
Gymnosporangium tremel loidcs 

SORBUS SCOPULI NA 
Gymnosporangium trcmcl loidcs 
Gymnospornngium cornut lllll 

SORGIIU" IIAL EPENSE 
Sphace lotheca sorghi 

SPART IN1\ PECTINATA 
Puccini n spa rganioidcs 

SPIIAERALCEA ANGUST I FO LI A 
Puccinia shc.rardi3Ila 

SPIIAERA LCEA COCC INEA 
Pucdnia schedonna.rdl 
Pucci ni a s herardiana 

"SPIIAERALCEA COULTER! 
Pucci ni a shcrardiana 

SPIIAERAI.CEA ENORY I 
Puccinia shcrardiana 

SPIIAERALCEA FE~'D LER I 

Pucci nia shcrardiana 
SPIIAERALCEA LAXA 

Puccini a sherardjana 
SPIIAERALCEA LOBATA 

Pucdnia shcrardiana 
SPHAERALCEA 'IARG INATA 

Pucci nia sherardi:lna 
SPIRAEA LUCIDA 

Cyl indrosporium spiraeico lum 
Podosphacra oxyacanthac 

SP IRAEA SPLENOENS 
Cylindrosporium fi lipendulac 

STACIIYS COCC INEA 
Pucci ni a pa ll idis siraa 

STACIIYS PAWSTR IS 
Erysi phc ga l cops idi s 

STENOTUS ACAULJ 5 
Pucclnia grindeliae 

STEPIIANO)IER IA TENUIFOI.I A 
Pucci nia harknessi i 

STIPA COLU~IBIANA 
Oar luca fj tum 
Puccin i a substeril i s 

STIPA CO)IATA 
Pucci nia s tipac 
Us t i lago hypodytcs 

STIPA LETTE~IAN II 

Pucci ni a s ubs terilis 
STJ PA PR I NG LE! 

Pucci ni a durangens i s 
Pucci nia s tipac 

STJ PA ROBUST A 
Puccin ia scaber 

STIPA SCRIBNER! 
Puccin ia s ubster ili s 

STIPA VIRIOULA 
Puccinia s ubs tcrlli s 

STREPTANTIIUS AR I ZONI CUS 
Pe.ronospora para si tica 

SWERTI A RADIATA 
Ccrcospora fras crac 

SWERT IA PERENN I S 
Pucci nia swertiae 

SYMPI IOR TCARPOS SP. 
Ccrcospora s ymphorica.rpi 
Puccinia symphoricarpi 
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Sn!PHORICARPOS ALBUS 
Puccinla crandallii 
Puccinia symphoricarpi 
Septaria slgna l ensis 

sntPHOR ICARPOS OCC IDENTAL I S 
Lasiobotrys l onicerac 
t-ticrosphaera diffusa 
Puccinia crandallii 
Puccinia symphoricarpi 

Sn!PHORICARPOS OREOPIIIWS 
Puccinia crandallii 
Septaria oedospora 
Scptoria signalensis 

Sn!PHOR ICARPOS RACEMOSUS 
Puccinia crandallii 

Sn!PIIOR ICARPOS VACCINIOIDES 
Cercospor a symphoricarpi 
Puccinia crandallii 
Puccinla symphoricarpi 
Septoria signaJensis 

SYNlllERIS PINNATIFIDA 
Puccinia acrophila 

SYNlliYRIS WYOM!NGENSIS 
Sphaerotheca humuli 

TARAXACU~I OFFIC INALE 
Puccinia hieracli 
Rarnularia taraxaci 
Sphaerotheca humul i 

TARAXACUM VULGARE 
Puccinia hieracii 

TETRAMERIUN HISPIDUM 
Puccinia tetramerii 

THALICTRU~I FENDLER! 
Puccinia recondi ta 
Tranzschelia thalictri 

THALICTRUM OCCIDENTALE 
Puccinia c l ema tid is 
Puccinia recondi ta 
Puccinia rubigo-vera 

TIIELYPODIU~I LASIOPHYLLUM 
Peronospora parasi tica 

111Eit'IOPSIS DIVARICARPA 
Ascochyta thermopsidis 
Cercospora thermopsidis 
Erysiphe polygoni 

TiiEit'IOPSIS RfiO~IBIFOL!A 

Cercospora thermopsidis 
TIILASP I ~IONTANUI1 

Puccinia monoica 
TRAGOPOGON PORR IFOLIUS 

Al bugo tragopogonis 
TRIFOLIUM ANE~IOPfi!LUM 

Uromyces minor 
TRIFOLIU~1 DASYPHYLLUM 

Uromyces minor 

TRIFOLI~I HYBRID~! 

Polythrincium trifolii 
TRIFOLI~I LONGIPES 

Erysiphe polygoni 
Ramularia trifolii 
Uromyces minor 

TRIFOLIUM PARRY! 
Phyllosticta alpinicola 
Uromyces minor 

TRIFOLI~I RYDBERG!! 
Ramularia trifolii 

TRIGLOCfi!N MARITIMA 
Pucclnia aristidae 

TRISErut SPICAru1 
Puccinia monoica 
Puccinia recondi ta 
Puccinia rubigo-vera 

TRITIC~I AESTIVUM 
1-leterosporiwn ave~ae 

TROLL IUS ALBJ FLORUS 
Cyl indrosporium montenegrinum 
Phyllosticta trollii 

URTICA DIOICA 
Puccinia caricina 

URTICA GRACILIS 
Cylindrosporium urticae 
Puccinia caxicina 
Puccinia caricis 

URTICA GRACILENT!\ 
Septoria urticae 

VACCINIU~I SP. 
Pucciniastrum goeppertianum 

VACCINI~1 CAESPJTOSUM 
Pucciniastrum goeppertianwn 
Pucciniastrum vaccinii 

VACCINIUM MEMBRANACE~I 
Exobasidium vaccinii-uliginosi 
Puccinias trum goeppertianum 
Pucci niastrum myrtill ii 
Pucciniastrum vaccinii 

VACCINI~1 OREOPHIL~I 

P.ficrosphaera a l ni .. 
Pucciniastrum myrtillii 

VACCINIUM SCOPARIUM 
Exobasidium vaccinii 
Exobasidium vaccinii-uliginosi 
Pucciniastrum goeppertianum 
Pucciniastrum myrtillii 
Pucciniastrum vaccinii 

VALERIANA CERATOPHYLLA 
Aecidium sp . 

VALERIANA EDULIS 
Cercoseptoria valerianae 



Puccinia dioicae 
VA LERI ANA FURFURESCENS 

Erysiphe cichoraccar um 
VALER IANA OCC I DENTALI S 

Puccinia dioicae 
VERATRUM CALI FORNICU~t 

Cylindrosporium vcra trinum 
Phy llos tic ta me 1 anocarpa 
Puccinia vcratri 

VERBENA SCABRA 
Septoria verbenae 

VERON I CA AMER ICANA 
En t yl oma veronicae 

VERONICA WORMSKJOLD II 
Puccinia wulfeniac 

VICIA ~tERICANA 
Uromyce s coloradensis 
Uromyces fabae 

VICIA TRIF!DA 
l-licrosphacra a l.n i 

VIGUI ERA DENTATA 
Co l eosporium viguier ae 
Pucci nia abrupta 
Puccinia ca l anticariae 

VIGUI ERA ~tULTlFLORA 
Puccinia aemul ans 
Puccini a cnceliae 

VIOLA SP . 
Puccinia violae 
Sept or ia vio l ac 

VIOLA CANADENSIS 
Puccinia vio.l ac 
Sphaer o t heca humuli 

VIOLA LI NGUAEFOLIA 
Ramularia ionophi l a 

VIOLA NUTTALL!! 
Ra.mular i a ionophi l a 

V lOLA RUGULOSA 
Sphae r o theca humuli 

V lOLA RYDBERG II 
Pucc inia violae 

VIOLA VALLI COLA 
Ramularia ionophila 

WYE1111A ~tPLEXICAULIS 
Cylindrosporium wycthiae 
Oidymaria conferta .. 
Oidymaria wyethiac 

WYETIIIA ARIZON l CA 
Puccinia ba l samor hi zae 

WYETil!A HELIAN1110IDES 
Sphaerotheca humuli 

XAN1111UM ECHINATUM 
Puccinia xan thii 

XY LORRH I ZA GLABR lUSCULA 
Puccinia grindeliae 

XYLORRHI ZA PARRY! 
Puccinia grindelia c 

YUCCA SP. 
Toru la he rbarum 

YUCCA BREVIFOLIA 
Kellermannia major 

YUCCA ELATA 
Ke ll ermannia yuccacgcna 

YUCCA GLAUCA 
Conio thyr ium concentricum 
Didyrnosphaeria c l ementsii 
Kellermannia anomala 
Kel l ermannia yuccaegena 
Phragmodothis conspicua 

ZAUSCHNERIA CAL I FORNICA 
Sep t oria gaurina 

ZYGADENUS ELEGANS 
Puccinia grumosa 

ZYGADENUS GRA'I I NEUS 
Puccinia gr umosa 
Uromyces zygadeni 

ON ARTIF ICIAL MEDIUM 
Emerice ll opsis sto l kiae 

ON DUNG 
L3.siobolus pilosus 

ON GROUND 
Amani t a muscaria 
Boletus cdulis 
Bole tus ver sipelli s 
Calvatia cya thiformis 
Cantharel l us ciba.rius 
Cl avaria flava 
Cl avar ia pis t i llaris 
Cl avar ia purpurea 
Cl itocybe infWldibuliformis 
Cortinarius f lavifolius 
Cortinarius glaucopoides 
Cortinari us mucif l uus 
Gastcrocybe l a t erit ia 
Geopyxis cupul a r is 
Helvela i nfula 
Uydnum imbricatum 
Hygrophorus ca I ophy II us 
Lactarius deliciosus 
Polyporus circinatus 
Pol yporus ovinus 
Pol yporus t omentos us 
Pseudoplec t ania nigTe ll a 
Secotium aga.ricoides 
Sepul taria auran ti a 
Thelephor a caryophyll ea 
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ON WOOD 
Auricula r ia a ur icul a ·judue 
Coniophora corr ugis 
Cort ic ium byssinum 
Oasyscypha a rida 
Exid in saccharina 
Fornes pini 
Gucpi niopsis a l p inus 
Lachnellul a chrysoph tha l ma 
Po l yporus abie t inus 
St ereum sanguinol entum 
Tramet es moll is 
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Summary 

Con idiumdeve lopment and morphology of an isolate of 
Cercospora kikuchii (American Type Culture Collec t ion 
36864) recover ed from purple-stained soy bean seeds 
(Glycine max (L.) Merr . cv. Amsoy) was studied on carrot 
l eaf-decoction agar (CLDA) and on a rtificially inocula t ed 
soybean t issues. The morphological characters of the 
i solate did no t vary be tween the two s ubstrates. Th e 
coni dia deve l oped holoblas tically f r om integrated, sympo
dial conidiogenous cells within 36 hours (optimum: 4 to 
5 days) on CLDA und e r 12 hours o f artificial light at 
room t emper a ture (23 to 27C) . Mature conidia varied in 
size and septa tion. The conidiophores attained a length 
of 2 mm in 7 days on CLDA. The di s t ance be tween coni
dial sca rs on conid iopho r es varied from 10 to 150 ~m. 

lntroduc tion 

CePcospora kiJ<.uchii (Hat s umoto & Tomoyasu) Ga rdne r, 
the causa l f un gus of purple seed s ta i n of soybea n 
(GLycine max (L.) He rr.), wa s di scove r ed by R. Kikuchii 
i n 1922 and described by ~~tsumoto and Tomoyasu in 1925 
as CePcosporina kikuchii (7). Ga rne r (2) trans fe rred the 
f ungus to the ge nus Cercospora in 1926. Sporulation on 
artificial media wa s not obtained (1,6,7) un t il the 
de ve l opment of conidia was reported on carrot leaf
decoction aga r (CLDA) by Kilpatr ick (4) and on dead soy
bean tissue by Va thokas and \<a lters (9) . ~lost o f th e 
morphologica l descriptions of C. kikuchii we r e made f.rom 
infected plant tissues (5 , 6,7) with a discuss i on of th e 
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sympodial development but conidium ontogeny was not illu
s trated. We report on the morphology and development of 
conidiophores and conidia of an i solate of C. kikuchii on 
CLDA and infec ted soybean tissues. 

Materials and Methods 

Cercospora kikuchii , labeled Ck-1 (Ame rican Type 
Culture Collection 36864), was recovered from soybean 
seeds with symptoms of purple seed stain and maintained 
on Difco potato-dextrose agar (PDA). Herbarium mater ia l 
of this isolate is preserved in the Illinois Natural His 
tory Mycological Herbarium as ILLS 37919. Carrot leaf
decoction agar (CLDA) (4) was prepared fo r the inoculum 
multiplication and microscopic studies. Carrot leaf
decoction plates were inoculated by using a soft sterile 
brush containing a mycelial suspension of the tes t fungus 
from PDA cultures incubated unde r 12 hours of alternating 
light and dark at room temperature (23 t o 27C) . The 
light source consisted of two 20-watt cool white fluo
r escent bulbs set 30 em apart. Soybean (cv. Amsoy 71) 
plant s were sprayed with a suspension of mycelia and 
coni dia (ca. 5,000/ml) in the field at early-pod stage 
(R6 ) (3). 

The morphology and ontogeny were s tudied in culture 
on CLDA and on infected soybean (cv. Amsoy) leaves, stems 
and seeds. Specimens of the test fungus were prepared 
and prese rved for light microscopy s tudy using Amann's 
mounting fluid-lactophenol containing 0.05% cotton blue 
(8). Measurements were t aken with a micrometer on an 
Olympus BHA microscope. 

Results and Discussion 

ONTOGENY: The Ck-1 isolate of C. kikuchii produced 
conidia and conidiophores on CLDA within 36 hours after 
inoculation and within 24 hours on infected soybean 
leaves, s t ems and seeds . The conidiophores were in 
fasciles, several to more than 20 s talks on a st roma. 
Conidiophores were yel lowish- brown to dark-brown at the 
base with a gradual decrease in coloration up the stalk 
until the tips appeared hyaline. No conidial sca r s we r e 
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observed on newly formed conidiophores (Fig. 1), but were 
evident on th e old conid iophor es (Figs. 2 and 3). The 
distance between sca r s varied from 10 t o 150 urn . Coni
diophores reached a l ength of ove r 2 mm f r om CLDA cul 
tures after 7 days. 

A holoblastic conidium was prod uced at the tip of 
all conidiophor es {Fig . 4). As th e conidium matured, a 
crosswall was formed at the attachment site of the coni 
dium to the conidiophore ( Fig. 5). Mature conidia were 
de t ached easily a nd t he conidiophores proliferated sym
podially ( Fig. 7) t o fo rm another conidiogenous l ocus at 
the new apex (Fig . 5) . Conidia were hyaline , acicular, 
truncate, s traigh t or curved, multiseptate and had a 
t hickened hilum (Fig. 8) . Conidia may develop i n an 
alternating manner but i t is no t a persistent feat ure 
(Figs . 3 and 6) . Five or six coni dia may be prod uced 
from one conid iophore in 7 days . Conidia germi na t ed i n 
distilled wate r with one to many ge rmtubes within 2 to 
3 hours (Fig . 9). 

MORPHOLOGY: The size of conidiopho r es and conidia did 
not vary wi th s ubs trates (Tab l e 1), but were gene r ally 
la r ge r than those r eported f r om soybean i n Japan (7) and 
smaller t han·· those from soybeans i n North Ca r olina (6). 
The r ange and size of conidiophores and conidia in vi t ro 
from Japan were 4 to 6 x 85 t o 200 urn and 4 t o 5 x 70 to 
164 urn wi th 0 t o 22 septations , respec t ivel y; and those 
f r om North Carolina were 3.2 t o 6.1 x 36 t o 286 ~m and 
1.3 to 6.1 x 38.8 t o 445 ~m with 2 to 49 sep t a t ions , 
respectively . The developmen t a nd morphology of C. 
kikuchii may be i nfluenced by environmental fac tors 
s uch as s ubs tra t e , pH and relative humidi t y (6,7) and 
this could acco unt for , i n part, the diffe rences pre
viously cited and r epp rted i n thi s paper . 
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Table 1. Siz.e and occurrence of conidial scars on conidiophorcs and 
size and nunber of seputions in con idia of CeT"CODpON Hku:iti.i 
&'f"""'n on various substrates . 

Htasurcments in ~/ Range in occurrence 

Substrat.Y 
Scars per Scptati~ 

Con_idiophores Conidia conid.iophon per conidia 

CU1\ 3. z . s.o z.s - 3 . z 0 • 6 I . Z3 
X lZZ · 448 X 85. 8 · 31l 

SOybean 

Leaves 3.Z · S. 6 z.o . 3.0 0 . z z- 19 
X 101 - 644 X 84 - Z67 

Stems Z. 8 - s.z I. s . Z.6 0 • z . zo 
x 78 - 43S x72 - Z80 

Seeds Z.9 • s.z Z. 6 • 3.9 0 • I . zz 
X S7 - 464 X 91.2 - Z99 

!I CLM • Carrot leaf-decoction agaT; soybean leaves , steinS 311d seeds 
from infected soybean plants grown in the fie ld. 

?I Averages bnsed on SO rrcasu:rcmc:nts . 

Figures 1-9. Cercosporn kikuchii grown on carrot leaf
decoction agar and inoculated soybean tissues. 1. 
Fascicle of young conidiophores arising from a 
stroma. 2. Fascicle of conidiophores from a stroma 
s howing conidial scars (arrows ). 3. Fascicle ·of 
mature conidiophores illustrating the geniculate 
arrangement of the prominant conidial scars. 4. 
Holoblas t ic development of a conidium at the ape x 
of a conidiophore. 5. Delimitation of a sep tum 
between developing conidium and conidiophore. 6. 
Conidiophore illustrating the al t e rnate arrange
ment of the conidial scar s. 7 . Sympodial develop
ment of the conidiophores. 8. Ma ture conidia . 
9. Germination of conidia. 
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COMPLEXIPES MONILIFORMIS: A NEW GENUS AND SPECIES 
TENTATIVELY PLACED IN THE ENDOGONACEAE!/ 

CHRISTOPHER WALKER 

Forest Pathology Laboratory, DepaY"tment of Forestry 
Iowa State Uni~ersity, Ames, Iowa 50011 

While inves t igating the Endogonaceae of Iowa, I 
sampled soil f rom the Ames High School Pinewood, Ames, 
Iowa . This area is a small plantation of r ed pine (Pinus 
resinosa Ait.), Scots pine (P. syZvestY'is L.), and eastern 
white pine (P. strobus L. ) about 35 years old. The ground 
cover consists of virginia creeper (Parthenocissus 
quinquef oZia (L . ) Planch.) in a dense monos pecific mat. 
The soil was sampled f or endogonaceous s pores with a 
centrifugation and sugar-flotation technique similar to 
that of Jenkins ( 1964) . Glomus fascicuZatus (Thaxte r 
sensu Ge rdemann) Gerdemann & Trappe and G. etunicatus 
Becker & Gerdemann were present in great abundance, along 
with another rather ornate s pore, which is here named and 
placed in the new genus CompZexipes . Specimens have been 
deposited in the Oregon State University Herbarium (OSC) 
and in the Iowa State University He rbarium (ISC). In 
addition, I have retained some in my pers onal collection 
(Walker 02 7). 

CompZexipes monilifonmis Walke r gen. et sp. nov. Fig. I 

Sporocarpia ignota . Chlamydosporae globosae , 55-110 
~m in diam , f e rruginae ve l atrocinnamomeae, tunica stratis 
tribus: ex t e ri ore + t ~m, media usque ad 6 ~m, interiore 
0.5-1 ~m. Pagina ~porae rugosa vel papillosa, altitude 
ornamenti usque ad 4 ~m. Hypha affixa papillosa vel 
interdum rugosa, bitunicata, sep t ata cellusis usque ad 
novem, ad septa constricts, cellula ad basim sporae 

ll Journa l Pape r No. J-95 39 of the Iowa Ag riculture and Home Economics 
Experiment Station, Ames, l ov o . Projec t 2291.. Taken f rom a Ph . D. 
dissertation submitted t o the Craduate Faculty of Iowa State 
Unive rsity , 19 79 . 
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cupula t a, usque ad 24 x 24 ~m. TYPUS: Ames, Iowa, U.S.A., 
Walker #27 (OSC) . 

Sporoca!'ps unknown. ChZamydos po1•es borne singly in 
the soil , t e rminal on a single hyphal attachment, globose , 
55-110 ~ m in diam, orange-brown to dark r ed-brown. Spore 
wall three- layered, with an outer layer 0.5- 1 ~m t hick 
fused to a middle layer up to 6 ~m thick and an inner 
layer 0.5-1 ~m thick. Oute r l aye r often difficult to 
dis tinguish even in crushed specimens, ornamented with 
crowded folds and papillae up to 4 ~m high . 

Subtending hypha with a thick 2- layered wall and up 
t o nine cells formed by septa derived f rom the inne r wall, 
the cells slightly constricted a t the septa and readily 
detaching f rom the spor e base to leave a light- colored 
circular scar; hyaline to pale yellow, the su~tending cell 
usually brown tinted, papillate to occasionally rugose, 
the ornamentation less dense than on the spore. Subtending 
cell usually cup-shaped , up to 24 x 24 urn. 

Hyphae in t he soil pale yellow, thick- walled, 
sparse l y low rugose , coenocytic, up to 6 ~m in diam, the 
walls up to 1 urn thick. 

DISTRIBUTION AND HABITAT. 

In soils around roots of virginia creepe r 
(Pal'thenocissus quinquef oZia ) in a pine plantation. Nosse 
& Bowen (1968) desc r i bed a fungus that probably is C. 
moniZiforrmis as a 11 c renula t e spore" from soils in New 
Zealand and Australia, but they gave no details of 
associated plants. Thapar & Khan (1973) also recorded 
and figu r ed a similar spor e from the ir survey of some 
Indian soils. Their r ecords were f. r om f.orest nurseries on 
grassland soils in Kerala State, but host s pecie s were not 
identified . Hall ( 1977) discover ed a s imilar species in a 
disused garden in New Zealand and, in the same publication, 

Figure 1. CompZexipes moniZifol'mis . 

(A) Scanning elec tron micrograph of a matu r e spore showing 
copulate suspensor- cell. (B) Detail of complex outer wall 
coating . (C) Light micrograph of a mature spo r e showing 
moniliform subtending hypha. ' (D) De tail of wall s tructure . 
(E) Mature spore a ttached t o coarse non-septa t e hypha. 
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cited Dr. Barbara Masse as having found it in Germany. 
Wilcox et at . (1974) describe and excellently illus trate 
this fungus (as BDG-58) in detail and also refer to 
Mikola's "E-57" and "E strain" as the same species . Both 
"BOG-58" and the "E" fungi were associated with the roots 
of pine trees. 

MYCORRHIZAL ASSOCIATIONS. 

Forms ectendomycorrhizae with pines (Wilcox et at ., 
1974). Associated in the field at the type location with 
mycorrhizal roots of pines and virginia creeper . 

ETYit0LOGY . 

Genus - Latin, "complex base" referring to t he 
complex fo r m of the subtending hypha. 

Species- Latin, 11 necklace-like", also re ferring to 
the subtending hypha. 

DISCUSSION. 

Comptexipes diffe r s f rom other genera in the 
Endogonaceae by having a moniliform subtending hypha and 
a highly ornamented outer coat, which seemingly is 
secreted by the middle wall layer and besomes more complex 
with maturity. Gigaspora species have azygospores 
produced on a bulbous suspensor cell, which often is 
formed t erminally on a septate hypha. Comptexipes 
chlamydospores are borne on a cupulate cell and, whereas 
the hyphae of Gigaspora do not break readily at the septa, 
the moniliform cells of Comptexipes are readily separable . 
Individ ual Gtomus and Sc t erooystis chlamydospores have 
some similarities with those of Comptexipes, but do not 
have the cup-shaped s uspensor cell and moniliform 
subtending hypha. When detached from their subtending 
hypha, Comptexipes spores could be mistaken for similarly 
detached spores of Gigaspora heterogama (Nicol. & Gerd.) 
Gerdemann & Trappe or for Acautospora spores. tare should 
be taken t o see that sessile spores in the Endogonaceae 
are correctly identified. Fortunately, numerous spores 
are generally present in a soil sample, and careful 
comparison of all spores f rom the sample usually wi ll lead 
to correc t conclusions. 
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Wilcox and his co-workers have shown that C. 
moniliformis is culturable and has septate hyphae . How
ever, the small amount of hyphae found in my field 
collections is but sparsely septate (Fig. IE) and is 
coarse and thick- walled. It a ppears more akin t o the 
coenocytic hyphae of the Endogonaceae than to the more 
regularly septate hyphae of most ascomycetes. Hall (1977) 
suggested that it might be an ascomycete, but in the same 
paper, he described the hyphae as being asepta t e . As fa r 
as I can judge f rom the plates in Wilcox et al ., some 
lengths of hyphae in their cultures were asepta t e. Se pta 
are not uncommon in hyphae of the Endogonaceae. 

That the BDG-58 fungus of Wilcox et al . was 
ectendomycorrhizal rather than endomycorrhizal does not 
preclude its 'llembership in the Endogonaceae. Hembers of 
the family form endo- and ectomycorrhizaP., some species 
are seemingly saprobic, and the mycorrhizal relationships 
of yet others are unknown (Gerdemann & Trappe, 1974). 
The fungus sporulated only when associated with plant 
roots {Wilcox et al .). This also is in line with the 
behavior of the culturable Endogone eucalypti nom. ined. 
(Warcup, 1975). In addition, the mycorrhizae fo rmed by 
the BDG-58 fungus (as illus trated by Wilcox et aZ .) a r e 
not altogether unlike those formed by Glomus or 
Gigaspora uhder some circ umstances, despite the authors ' 
comments t o the contrary . The intracellular structures 
could certainly be considered as arbuscular in general 
appearance, albeit somewhat coarse. The "Hartig net" 
is analogous in some ways to the often highly septate 
intercellular hyphae of vesicular-arbuscular mycorrhizae. 
The description of the sheath suggests an apparent 
similarity to that fo rmed on Eucalyptus by Endogone 
eucalypti . 

I have concluded, therefore, that Complexipes 
sufficiently resembles fungi already placed in the 
Endogonaceae to be provisionally placed as a new genus in 
t hat family . • 
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FUNGI OF THE GULF COAST I . TWO NEW 
SPECIES OF HYGROPHORUS SECTION HYGROCYBE 1 

WILLIAM G. CIBULA 

Department of Biology 
University of Southern Mississippi 

Hatties~urg, MS 39401 

SUMMARY 

Two new species of Hygrophorus section Hygrocybe 
from the Gu lf Coast of ~lississippi are described. 
Hygxophorus mississippiensis appears to have affinities 
with species known from the tropi cs notably H. firmus var. 
trinitensis Dennis and Hy groc ybe mexicana Singer. 
Hygrophorus chamaeleon possesses a two-layered cuticl e. 
As the deeper stratum has pigmented hyphae, the effects of 
the presence pr absence of water in the interstices of the 
uppermost l ayer of hyaline hyphae has a marked effect on 
the pileus color of this agaric . Th i s proper ty appears to 
be unique and the optica l aspect of this phenomenon is 
discussed . Also, pigment separations by mea ns of paper 
chroma tography are described and compared with other 
Hygrocybes. Co lor data is given in Munse l l notation and 
both ISCC- NBS and Ridgway equivalents are given where 
possib l e. 

Based in part on a dissertation submitted t o the Gradu
ate School of the University of Massachussetts i n par
tial fulfill ment of the requirements for the degree of 
Doctor of Ph ilosophy . 
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The mycological flora of the f1ississippi Gulf Coast 
has not ha d much study . The only i nforma t i on on Gulf 
Coast agarics is that availabl e from studies of Murrill in 
Flo r ida (for a synopsis of these studies see Weber 1961 
and f1 urrill 1972 ), that of Thi ers ( 1956, 1957, 1958 and 
1959a ) f rom eas t Texas and Jenkins (1978) who has studi ed 
some elements of the Amani t a f l ora from the southeast. 
The Boletaceae have been partia ll y studied by Singer 
(1945-1947) and Thiers (1956 and 1959b). 

There is a greater divers ity of vegetati on in the 
Gulf Coastal Plain than in t he adjoining piedmont and 
mountains (Wells , 1928 and 1942), and t he plant communi
ties of the Coastal Plain are most highl y developed in the 
lower southern part. Also, this area is an ecotone be
tween the temperate and subtrop i cal cl imate zones (Watson , 
1975). . 

As a resu l t of t he diversity of the higher plant com
muni t ies and the transit ional nature of this area, it is 
to be expected t hat the Gu l f Coas tal Plain might support 
an endemic agaric population or have Neo tropical represen
tatives. Thi s study represents a contribution to an anal
ysis of the highe r f ungal flora of this region. 

Original color data were obtained in Munsell notation 
through the use of the Munsell Book of Color (Munse ll 
Color Company, Inc., 1967). For the descriptive narrative, 
the ISCC -NBS color names have been used (Ke lly and Judd, 
1976, Inter-Society Color Council, 1965) . The original 
Munsell notations are given at the end of the macroscopic 
portions of the descriptions with t he closest Ridgway 
(Ridgway, 1912) equivalent (Rayner 1970; Cibula, unpub
lished data ) pa renthesi zed immediately after the Munsell 
notation, e.g. 6. 25R 3/12 (ca rmi ne ) . 

Hygz:opiloz:us mississippiensis Cibula sp. nov . 
Fig. 1 A, B, E. 

Pileus 5-8 (10) mm latus, tenuis, convexus demum ap
planatus vel depressus, puniceus, ad marg inem luteus demum 
albus; siccus et squamulosus; care pilei tenuis, rubella . 
Lamellae arcuatae, subdis ta ntes, crassae , uncina tae , latae, 
triangulares, roseobubalinae, salmoneo-pallidae vel fer
rugineae. Stipes 2. 5-3. 0 em longus, 1.0 mm latus, cylin
dricus, udus vel siccus, cavus, ruber. Sporae in cumulis 
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albae, haud amyloideae, ellipsoideae vel subovatae, leves, 
7.5 -8.4 x 4.7-5.8~m. Basidia t etraspora, clavatahya lini s , 
31-38 x 7-9.4~m. Fibula adsunt . Specimen typicum legit 
prope Saucier, MS, 8 August 1974 in Herb. Mass conservatum 
est. Wm. Cibula n 485 . 

Pileus 5-8 (10) mm broad, convex to flattened or be
coming broadly convex-depressed; color vivid red to deep 
red, somewhat lighter near the margin with a very narrow 
white to yellowish margin in some mature spec imens (which 
contrasts wi th the deep red of the disc ), red color re
ta·ined well in older ba.sidiocarps, not viscid, but surface 
dry and composed of radially arranged, highly pigmented 
hyphae which group together in upturned fascicles giving 
the pileus a scurfy to squamulose appearance, this aspect 
more pronounced near the disc where the squamules have a 
ci rumferential arrangement and increase in s ize towards 
the center. Context thin, hygrophanous, reddish . 

Lamellae convexly arcuate, subdistant, emarginate, 
with an acuminate decurrent tooth on the stipe, thic k, ± 
triangular, with one tier of lamellulae; color pale yellow 
to light yel lowish brown occasionally with a slight reddish 
tint giving a light to modera te yellowish pink color. 

Stipe 2.5-3 em long, about 1 mm thick, cylindric, over 
entire length somewhat li ghter in color than pileus, da rker 
near base, lighter near or at apex, not viscid, glabrous 
with a s i 1 ken sheen, hollow; interior context fibrous, con
colorous with exterior. 

Munsell color data: Pileus - 6.25R 3/12 (carmine) to 
7. 5R 3/12 (s l. deeper than scarlet red), lighter near mar
gin, 7.5R 3.2/10 (no Ridgway equivalent). Lamellae- 7. 5YR 
7.5/5 (close to "light pinkish cinnamon") to lOYR 9/4 
(close to "pale ochraceous-salmon"), occasionally wi th a 
slight reddish hue lOR 5/8 (near "vinaceous rufous"). 
Stipe - 7. 5R 4/14. (close to "Nopal red"), lOR 5/10 (sl. 
darker than Carnelian Red) near juncture with pileus. 

Spore deposit chalky whi te; spores inamyloid, hyaline 
in water mounts; ellipsoid to subovoid, 7.5-8 .4 x 4.7-5.8 
~m. thin-walled, apiculus distinct; content of fresh spores 
(in water) granular . Basidia 31-38 x 7-9.4~m. clavate, 
4-spored as far as noted, monomorphic. Pleurocystidia ap
parently absent; cheilocystidia apparently absent . 
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Gill trama of paral lel hyphae ± 12~m wide, hyaline in 
water mounts; clamps present. Context hyphae irregularly 
inflated (the cells 25-40 x ± 25~m), hyaline in water 
mounts of fres h material . Cuticu lar hyphae strongly pig
mented, thin-walled, the ce lls 95-205 x 18 -19~m. the 
pigment evenly distributed throughout the cel l. The hy
phae immediately below the strongly pigmented surface hy
phae are similar in size and shape, but when seen individ
ually, appear hyaline; seen in groups a yellow tint is 
present . 

Habit, habitat and distribution: Gregarious beneath 
mixed hardwood and pine, adjacent to Loblolly Pine, Block 
IV, Plot 4, Fertilization Study Plots, Harrison Experimen
tal Forest, De Soto Nationa l Forest, Saucier, MS: on a 
raised mound of earth and stumps, and in-leaf litter in 
mixed bottomland hardwoods, Harrison Experimental Forest. 
One collection (No. 485 ), consisted of numerous sporophores. 

Material Studied: No. 485, De So to National Forest, 
Saucier, f1S, 8 August 1974; No. 554, De Soto National 
Forest, Saucier, MS, 16 June 1975; Nos. 608 and 610, De 
Soto Nationa l Forest, Saucier, MS, 9 July 1976; No. 7!1, 
DeSoto Nat ional Forest, Saucier, MS, 8 Sept. 1977. 

Observations: Both rhodohygrocybin and flavohygro
cybin are abundant (Cibula, 1976; Rf = 0.18 and 0.48, ace
tone/H20 6:4), and additionally another yell ow pigment (Rf 
= 0.24), is moderate ly abundant. This agari c appears to 
be closely re lated to 11. firmus var. trinitensis Dennis 
(Dennis, 1953; Hesler and Smith, Jg63). Basidia lengths 
agree and spore sizes fall within the range for var. 
tri nitensis , but this variety has coral red lame llae, and 
is at most only slightly scurfy over the pileus . There is 
also close similarity to ll ygrocybe mexicana Singer (Singer, 
1958) but this species is reported as having a glabrous 
pileus. Spore and basidia sizes agree. 11. mississippiensis 
di ffers from 11. Ei rmus Berkeley and Broome var . Eirmus 
(Berkeley and Broome, 1871 ; Si nger, 1957; Hesler and Smith, 
1963) in not having dimorphous basidia and spores. Fur
thermore, in their original publication, Berkeley and 
Broome report that the pi lei of their co llection (No. 880) 
was yellow and minutel y tomentose. In light of this , more 
recent interpretations of 11. Eirmus (and its variatal 
forms) are probably incorrect. 1 t is necessary to have a 
magenta pigment ( rhodohygrocybi n) in addition to ye 11 ovt to 
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produce a red color . Thi s represents a s ignificant meta
boli c di f ference be tween yellow and red Hygrocybes . For 
this reason, this species is not cons i dered as a variety 
of H. f irmus in the modern sense and i t is certainly dif
ferent from H. firmus sensu Berkeley and Broome. Although 
apparently related to H. can tharel l us , (Schw.) Fr. this 
agaric is distinguished by its more diminutive stature, 
more saturated red coloration of the pileus and s t ipe, a 
probably more southern distribution, as well as the rather 
strong yellow pigment band at Rf = 0.24 (acetone/water 6:4) 
noted on chromatograms prepared from crude pigment ex
tracts. Also, this species does not "fit " any of the 
seventeen l~alayan varieties of H . firmus described by 
Corner ( 1936) . 

Hygrophorus chamaeleon Cibula sp. nov. 
Fig. 1 C, D. 

Pileus 1.3-4 em latus, convexus demum convexo-dep res
sus, postea late depressus; miniatus demum in sicco buba
linus, aliquot pi l ei cum viridi-flavus; siccus, fibril
Jesus; care pilei tenuis, persicinus . Lamellae distantes 
crassae adnatae demum decurrentes, luteolae, flavovirens 
vel roseae . Stipes 3-6 .5 em 1 angus , 5-9 mm latus, ruber, 
cylindraceus, udus, glaber, cavus. Sporae in cumulis 
al bae, haud amyloi deae, 12-17 x 7-10 ~m et 6.5-B.S x 4.5-5 
~m. leves, dimorphae . Basidia 35-40 x 6 -9 ~m. clavata . 
Cheilocys t idia numerosa, clavata, 45-65 x 9 . 4-12 . 5 ~m . 

Cutis pi 1 eo rum bi s tratosus . Fibulae adsunt. Specimen 
typicum Cibula n. 589 in Herb. Mass conservatum est; legit 
prope Saucier, MS, 8 August 1974. 

Pileus : 1. 3-4 em broad; plano-convex to convex-de
pressed, becoming depressed; margin finally upturned and 
then inf undibuli form; color very variable from deep red to 
dark olive buff with some caps showing shades of greenish
yellow, this va r iability due both to drying and to areas 
which were covered by debris. When moist, dark red or deep 
red to dark reddisn brown and moderate reddish brown; some 
at the extreme margin and where the pileus was r imose were 
a moderate yellow in color. When dry, pileus then light 
reddish brown to brownish orange, wi th one very dry pileus 
a dark grayish-yellow. Where covered by leaves, other de
bris or adjacent pilei, pale yellow to light olive green 
wi t h some a light olive gray, others more saturated, mod
erate yellow and light olive also noted; entire surface 
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covered with abundant radially arranged hyphae which give 
a fibrillose to fibrillose-squamulose disc; not viscid; at 
times rimose; margin even, somewhat eroded to eroded
plicate in older sporophor es. Context: thin; hygrophanous; 
yellowish to reddish in color. 

Lamellae: broadly adnate to decurrent becoming de
current in maturity; also quite variable in color both 
among differing basidiocarps and on a single specimen; 
pale yellow observed as well as grayish-reddish-orange, 
while others exhibit green i sh-yellow hues with yellowish
gray, grayish-greenish yellow and pale greenish-yellow all 
being observed; three tiers of lamellulae; distant to sub
distant; the edges, especially in older material, are no
ticeably eroded, appearing almost serrate. 

Stipe : 3- 6.5 em l ong, 5-9 mm broad, red, upper third, 
dark red and moderate redd ish-orange paling both above and 
below, becoming yellm~ish closer to the base , brownish
orange to light yellow while at the base, the color nearly 
white; interior hygrophanous, light yellow; terete, equal 
to somewhat enlarged near the apex; not viscid; glabrous 
with a silken sheen; hollow . 

Munsell colo r data: Pileus when mo i st, SR 3/ 4 (some
what lighter than "maroon ") to 7.5R 2/4(close to "maroon") 
to 7.5R 3/10 (between "garnet brown" and "carmine " ) to lOR 
3/6 ( "Morocco r ed") some yellowish areas 2.5Y 7/8 (close to 
"primu line yellow") at extreme margin and where pileus is 
rimose . When dry, pileus then 2.5YR 5/4 ( "fawn color") to 
2.5YR 5/8 (c l ose to "ferruginous " ), one very dry pileus 5Y 
6/3 .2 ("dark olive buff"); where covered by 1 eaves, other 
debris or adjacent pilei, 2.5Y 8/2 (no equivalent, c l osest 
to "pale olive buff") to 2.5Y 6/2 (no equivalent) to 5Y 6/2 
(between "1 i ght grayish-olive " and "dark o 1 i ve buff") to 
2.5Y 7/8 (c lose to "primuline yellow") to 5Y 5 .4/6 (between 
"olive lake " and "pyrite yellow"). Lamellae variable, 5Y 
9/3 (between "ivory yellow" and "cream colored") to 7 .5Y 
9/3 (closest to "massi cat yellow"), some reddi sh, lOR 5/6 
("terra cotta") while others are 7.5Y 7/2 (no Ridgway 
equivalent ) to lOY 7/4 no Ridg1~ay equivalent) to lOY 9/4 
( "sulfur yellow") all being observed. Stipe, upper third 
7.5R 2. 5/9 (no Ri dgway equivalent, closest to "garnet 
brown ") and lOR 5/ 10 (close to "carnelian red") nea r the 
base SYR 5/8 (no Ridgway equi va 1 ent; 1 i ghter than "amber 
brown " / to SY 8.5/8 (close to "empire yellow"); interior 5Y 
8.5/6 "baryta yellow"). 
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Spores: chalky white in deposit; some 12-17 x 7- lO)Jm, 
others 6.5-8.5 x 4-5.5 \Jm very variable in size; thin 
walled; smooth; ellipsoid to ovate; hyaline in KOH; 
inall\Yloid. 

Basidia: hyaline ; narrowly clavate , 35-40 x 6-9.4 \J m. 

Cheil ocystidia: numerous, clavate with a umbonate 
apex; contents granular; thick -wall ed, 45 -65 x 9.4-12 .5\Jm. 

Gill trama: parallel; 115-170 x 14-18.7 \Jm; hyaline. 

Cuticle: distinctly two-layered, the uppermost com
posed of non-pigm~nted radially arranged hyphae which for-m 
a trichodermium; the hyphae 58-150 x 11.5-21 )Jm; this hya
line to very pale yellow laye r is 55-115\Jm deep. Second 
layer of radia lly arranged and interwoven hyphae, strongly 
pigmented a deep red; 47-150 x 16-21)Jm. Clamp connections : 
present on hyphae in gill trama. 

Habit, habitat, and distribution: gregarious to sub
cespitose; found in low areas chiefly beneath sweet bay 
Magnolia vi rginiana in leaf li tter, Mississippi Gulf Coast, 
surrmer. Materials Studied: No. 489, 20 August 1974; No. 
555 and No. 556, 16 June 1975; No. 567 , 24 July 1975; No. 
571 and No. 572, 10 August 1975; No . 607, 9 July 1976; Nos. 
712 and 713, 8 Sept. 1977 and No . 724, 22 Sept. 1977 all 
collections Harrison Experimental Forest, DeSoto National 
Forest, Saucier, MS. 

Observations: The larger spores (12-17 x 7-10lJm) and 
the abundant che ilocystidia, suggest a relationship with H. 
appalachianensis but this Hygrophorus differs from this 
species and all others in the subgenus Hy groc ybe examined 
in this study by both the hyaline trichodermium which over
lay the pigmented hyphae of the cuticle, and by the extreme 
variability in spore size. The non-pigmented trichodermium 
is in part, responsi ble for the variable color observed in 
this agaric due to differing optical properties when wet or 
dry . When the sporophore is wet as for example, after a 
recent rain, water fills the interstices between these hy
phae . Under these conditions, the differences in the index 
of refraction between the water, cell wall and cell con
tents (n1 = 1.33 vs n2 - 1.3-1.5) are not great. Hence, 
surface reflections from these hyphae are minimized allow
ing most of t he light to pass through this layer and then 
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to undergo preferential absorption of selected wavelengths 
from the pigmented hyphae below. However, when dry, air 
fills the interstices and now the situation is signifi
cantly different (n1 = 1.00; nz = 1.3-1.5). Even at per
pendicular incidence, 2 approximately 4% of the total light 
is reflected back to the observer from each air/cell wall 
surfa ce for each hyphae encountered. The net result i s 
that most of the illumination falling on the pileus is di~ 
fusely reflected back to the observer before preferential 
spectral absorpti on from the more deeply buried pigmented 
hyphae ca n occur. 

This unusual optical property has not been observed 
in any other Hygrocybc. The observed greenish-yellow 
colors appear to be associated with those areas of the 
pileus which were occluded by other pileii or debris. 

ACKNOWLEDGEMENTS 

I thank Or. Alexander H. Smith for his critical review 
of this manuscript and help with the Latin diagnoses and 
Or. Howard E. Bigelow for his guida nce and interest in the 
overa ll study of pigments in llygrophorus of which this is a 
part . Dr . Jean Wooten deserves especial thanks for proof 
reading this manuscript in the author's absence, as does 
Mrs. Betty Aultman for preparing the camera-ready 
manuscript. 

case of perpendicular incidence, the 
from each surface, is given by: 

In the s pee i a l 
reflection, R~ 

(nz - n 1)~ 
R = ---"--- where n1 = index of 

(nz + ni )2 refr. of first med . 
nz = index of refr . 
of 2nd med. 

As the angle of incidence deviates more and more from 
900, the reflection increases rapidly. A complete 
treatment of this optical aspect is given by Wood (I934, 
p. 406-412) . 
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Figure 1. Hygrophorus missis
sippiensis A, B and E. E, detail 
of pi leus surface. 
Hygrophorus chamaeleon c and D. 
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M.u:ilopilus , a Ne"' Genu s of the Bole t aceae, ...,ith 

Emphasis on North Ameri can Taxa 1 
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The Pennsylvania St ate Unive r sity . Mon t Alto . PA 172 37 

ABSTRACT 

Stud i es of t ype speci me ns of Po11Jhyre1.1.!~ 8 t axa revealed the e xist
e nce of a small group of t axa sign ificantly diss i mila r t o t he t ype s pecies 
o f the genus. f-1ucilopilus , a new genus of t he Bo letace ae. i s propos ed t o 
accomodate t hes e t axa. Mucilopilus conicus it~ p ropo~ed as a new combi 
na t ion a nd M. cor.icuo vor. :reticulatus is desc ribed as 8 new variety f o r 
North Aceri.ca . New combina tions are also pr oposed for the extral imita l 
taxa s t udied. 

int r oduction 

Karsten (188 1) c ircumscr i bed the genu s Tylopil us a s " . . . sporae 
roseae . .. tubuli stipi.tati , adnati ." Gilbert (1 931) des cribed the genus 
Porphy:rel.l.us as encoopassing thoso tRxa "'ith red-br O"-'ll to purple-bro\o'l\ 
spor es a nd a d r y pileus among other cha r ac ters . McNabb (1967) proposed 
Por'phy:rellus viscidus , a taxon whose a pparent cha rac ters were interme
dia t e be t ween Tylopilus and Porphyrel.lus , and based on the strength o f 
the spore char ac ter s alone , he proposed Sect. Pseudotylopi.Zi. of Porphy:r
eZlus . 

Fries (1 82 1) i n his c ircums c ription of Boletus f e llBUs , (type spe
c ies of Tylopilus) , indicated that the pileus va s dry , a nd Horak (1968) 
i ndicated tha t the pileus cuticle wa s c omposed o f c ylindric, thin-walled, 
hyaline , non-ge l a t i nous hypha e . Fries (1 835 ) circums cribed Boletus po:r
phy:rospo:rus (type spe c ies of Po:rphyrellus ) as also e xh i biting a dry pi
leus s urface . 

Rec e nt s t udie s of the t ype s pec imens of s pecies of Porphyrellus 
(Wolfe , l 978) b r oug h t t o light cha r acter s which indica ted that P. viscid
us McNabb ( t ype s pec ies o f s e c t. Pseudotyl.opili ) was s i gnificantly dif
fe rent f rom P. porphyrosporus (Fr.) Gilbert. The cha r acter sta te differ
ences were cons i s t e n t in t he trichodermium, pleurocystidiaJ and spores . 
The pi.leus cutic l e of P . viscidus was a n ixo trichodermium, not a palisade 
or int erwoven tric hode r mium 89 i n P. porphyrospo't"'J.B • The pleurocystidia 
of P. viscidus a re devo i d o f microchemica lly reactive contents, a charac
t er s t ate no t found i n P. porphy'I'Osporu.s . Even though the spore deposit 
color of P. viscidus was s i milar t o tha t o f P. po:rphyrosporoJ.s , the s pore 
Em values (leng th / v id t h r a ti o) in Pseua'otylopiLi and Porphyroellus were 

1
r a r t of a d issertation s ubmitted to the Gradua t e School of The 

Uni ve r sity of Tenness e e in partial fulfillment of the requirement s o f the 
Doctor of Philosophy degr ee . 
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consis t en tly dissimilar . In Pseudotylopil:£ the Er:. value "''as consis t en t l y 
greater than 3 . 0 , whereas in Porphyf'e.lli(B the Em va lue was cons is t ently 
less tha n 3.0 (Wolfe , 19 78) . The above c ha r ac t ers exhibi t ed by P. visci
dus vio l a t e gene r i c cha rac t e r s as exempLified by ·"' · porrphyrospo-rus . 
-orphyrellus vis idus mus t t he r efor e be removed fr om Pol' hyreUus . Since 
P.viscidus vi olates c1 r cums cr1p t 1onal characters of Tylopilus as 1o.•ell . 
i t canno t be included in thi s genus . The cha r ac t e r s t a tes exh i bited by 
P. viscidua a nd t hus sec t. Pseudotylopili a re s uch tha t it cannot be 
conven i ently accomodated by any o f the gener a of t he Boletaceae as s um 
marized by Singer (l945, 1947 , l 975) , Snell & Dick (1 970L a nd Smi t h & 
Thier s (1 971) . I t the re fore seems jus t ified t o r ecognize o ne"" genus t o 
accomm~"~dA te those t axa fo r merly in Por'phyroel7:t f; :> ert . Fs€udotylopili . 

The col or names a ppeo ri~g in quo t es a re f r om Ridgway (1 9!2); a r.d 
the herba r ia designations a r e from Holmgr en & Keuken (1974 ) . The term 
s por e s as us ed in t his paper r efer s s pec ifically t o basidiospore~ . The 
following obbrevia~ions uere used f o r pa r ticular ~easurements: .Q. • me
dian d imens i c ns; 2_ ammedian diameter or uidth;.!:. • median l e ngth:.! • 
leng th width r a tio; ! • median leng th/width ratio . 

Nucilopilu8 Wol fe , gen. nov. 

: Po1'phy1'ellus sec t. Pseudotylopili McNabb. 1967 . N. Zeala nd J . 
So t . 5: 546. 

Pileus visaidu.s ad mucilaginosuo vel siccus , glaber a.d tomentosuo; 
cuticula pilei ~otri.chode!'mium . Contextwn album~ invrutatwn nooitum . 
Bymenophol'•wn album inma~, ouboal"'nnW7! vel violacown matwutum. 
Pleu1'0cystidia quandoque pro.esentia hyalina. Sporue subbl"Unneae, fe ro
rugineae, ("Russet", "Roods Br own") , longae, arzaustae ~ Em (mediwn longi 
tudinali/latitudiMli proporotione) idem vel majus quam J . O. Species 
typica Porophyroellus viscidus McNabb. 

Pileus g labrous or floccose-tomentose , viscid to mucila g inous 1 o r 
dry and scrobiculate: pileu s cut i cle a n l.xot r i chodermium, in some t axa 
the gel a tin accumulating i rregula rly among hyphae . Context white to 
sordid white t o b r own- white; unchanging on inj ury ; cha nging o r unc ha nging 
ln KOII . Hymenophor e pallid t o sordid white young t o pallid g r ay-red 1 

pi nk, pallid viole t a t maturity . Tube mouths small (0. 2S mm - 1 . 00 mm 
dilll!l.), irregularly angular; tubes 5 - 8 mm long ; tubes a nd pores con
colorou s a nd unchanging on injury. Stipe e qual t o t apering above 1 glab
r ous, subgl abrous , finely velutina te t o subpru i nose, r a rely retic ula t e , 
f elty; a nnulus absent. Spore print ferruginous to light b r own to 
"Russet". Spor es smooth, s ubfusiform, Em 3.0 - 3.5. Pleur ocystidia 
(~·hen present) fusoid-ventricose to lanceola te , r a r ely 1-septate , void of 
microchemically reac tive contents . Cheilocys tidia (when present) e qua l 
to subclava t e t o clavate. Hymenophor al trama bila t eral-diver gent . Clamp 
connections absent. Mycorrhizal with Pinaceae and Fagales. 

Observa tio ns. Taxa of Mucilopil.ua possess s i mila r character s t a tes : 
the pileus cuticle, tube mouths, spore ~ values , and cystidio l char ac t ers. 
They a r e significantly different f rom those of the t ype species of Ty'lo 
pilus Rod Por-phyroellus . lioueve r, t axa of 'l'ylopilus~ Por-phyroellus~ and 
Mucilopilus s ha r e a similar s por e print color r ange : pink- fles h to brown 
to purple br own. The pi l eus cu tic l e o f t he type s pec ies o f Mucitopilus 
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is an ixotrichodermium, while the pUeus c ut icle of the t ype species o f 
Tr.Jlopil us a nd Porphyrell.us t s a pa tlsade. to int e rwoven trl chodenniurn a nd 
has no t been t"eported t o gela t inize. The tube mouths of the type s pecies 
of Mucil.opilus , though small , do not cl scclor on lnjury, but the tube 
mouths of the t ype species o f bo th Tylopilue and Porplly~e 'Llua ("'' j th small 
and large tube mou ths respec tively ) do so . The s pore E value of the 
type s pecies of .Yucilcpilus is consis tently g r ea t er than J . O, but in 
Por phyJ•el.lus the spor e Em va lue of the t ype species is consistently Jess 
than 3 .0. Spo r e dimensions of the t ype species of Mucilopilus oppe:ar t o 
be similar to those reported for the t ype spec i es of ::'ylcpil.us a lthough 
the ~ values for spores o f TylopiZ.us a r e no t known. Pleurocys tidia of 
the type species of Mucilopilus a re void o £ mic r ochernically r eac t ive con
tents and a r e hyaline. tn TylopiZ.us and Po1•phy1'ell.us the t ype s pec ies of 
each genus have pl eurocys tidia which have colored cont ents and a r e mi cro
chemically reac tive. 

It should be pointed ou t tha t Mucilopilus has some similarities 
wi th t axa of Sui llus , e. g. the presence o£ on ixotrichodennium a nd a 
mycorrh i zal association with Pinaceae (and also Fagales in ~trAci. lopilus 
a nd one s pec ies of Suillus ). Hot.•ever, spore a nd pleurocystidial charac
ters a r e sufficiently different to maintain the gener iC separation. 

The recognition of Nu.cilopilua as a new genus o£ the Boletaceae 
was based on the in f rataxic character s t a t e s imilarities and intergeneric 
dissimilarities with Tyl.opi.Z.us and Po1•phyrellus. I have hesitated !n 
recognizing this new genus of the Boletaceae because of the grea t empha ~ 
sis "'hich historically has been placed on spor e print color a s a majo r 
character of generic importance in the fles hy f ungi. Fries (1821) placed 
grea t value on spore print color in the fleshy fungi (as well he should 
have , given the level of technology in his day). Kar s ten (1881), Quelet 
(1886) , Snelll:r Dick (1970) , Smith & Thiers (1971), Grund & Har-r ison 
(1976), Thier s (1975), and , to n lesser extent , Singer (1945, 1947, 1951 , 
1962 , 1967 , 1975) also used spore print co l o r as a maj or unifying generic 
character state in the boletes. Corner (1972) opined that s pore print 
color was highly variable and thus only of value at the subgenus rank. 
I have found in these s tudies character s tates other than spore print 
color which unite taxa into natural gr oups dissimilar from o ther genera 
of bolctes. !t is appa r ent that the generic va lue of spor e print color 
may not be necessarily the most natural c ha r acter s tate useful in estab
lishing generic concepts. 

1' . Pi leus dry , scrobicula t e . . Scrobicul.ati 

1". Pileus viscid to mucila• inous • • • • • • • • • • • • • • • • • • • 
.......... f.!ucilopi lus (no North America n rep r esentatives). 

Section Scrobicu lati (Si nger) Wclfe, comb. nov. 
Basionym : Tylopi lus sec t . Scl'obicul.ati Singer. 1947. 

Amer. Hidl. Na turalist 37: 95. 
: Porrphy:reUus sect. Scrobiculati (Singer) Singer. 1975. 

Agaricales in Modern Taxonomy p. 748. 

Type species: Boletus conicus Ravenel apud Berkley & Curt is 



Similar t o t ype sec t ion. Pileus floccose , scr obicula te, dry ; 
pileus cuticle a n ixotriehodet'1Dium belo\1 an interwove n trichodemium. 
Context white, unchanging on injur y ; yellow in KOII . 
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Observations. The decis ion t o inc lude s ec t. Scrobicu7.ati in Mu 
cilopi'Lus was no t immed i a tely obvious. Wolfe & Peter sen ( 1978) publls h
ed photomicrogr aphs o f the cutic le of B. co,zicus (only s pecies o f sect. 
Scrobicu l.ati ) which demons tra ted the gel a tinizing nature of the pileus 
cuticle. The i xotrichodcrmium , smooth spo r es with on fD va lue exceed ing 
3 .0, and the hyaline pleuroeys tidia c l e a rly ind i ca t e t ha t a.conicus 
(and thus sec t . Sc:robiculati ) c l early bel ongs i n MuciZopilus . 

1' . Stipe surface fe l t y to tomentose , , .1 o. M. onicus va r .conicus 

1'1 • Stipe s ur face r eticulate 1 b, M. conicus var , reticula.tus 

I . l>.'ucilopilus oonicus (Rav. apud 8. & C.) Wolfe , comb. nov. 
Basionym: Boletus conicus Ravenel apud Bet"k.ley & Curtis . 1853. 

Ann. Mag. Nat . Hist. 12: 430. 

Type specimen (holotype) :FH - " (29 29); Boletus c:onicus Rav. (!); 
ad terram humidi in Pine tis, Julio 1849; Santee Canal, S .C.; Ravene l 
(1024)" ( I ) 

Pileus 2.5 - 10 x 1 - Z em , convex to plano-conves . surface o f com
ples ridges and excavated pi t s (scrobiculate ); ridges "Sudan Br own", 
"Raw .Sienna " , "Yellow Ocher", "Mus tard Yellow", "Buffy BrO\o'Tl", "Wood 
Brown"; the pitted areas pale ye l low t o white, ncar the ma r gins "Cr eam 
Buff" to "Light Buff" ; fibrillose, fascicula te and adpressed; dry. Con
text to 1 em thick at di sc , white , odor and t as te mi ld . Por es 1.5 - 2 
per mm , equa l, "Pa le Grayish Vinaceous", Pale Vinaceous Fawn" 1 unchanging 
on injury. Stipe 4 - 7 x 0.6 - 1.5 em, equal, t a pering basally to a 
point, ventricose, white apical ly and basa lly 1 pale yell ow t o "Light 
Pinkish Cinnamon", "Chamois", short fel t y t o r et i culate over upper half. 
Spore pr i nt "Roods Brown" . 

Pileus cuticle an i xotrichodermium; terminal cells 2.5 - 6.5 (- ll . .S) 
lJm diam. (!!_m • 4 JJm) . hyaline in KOH.mpale ye llow in Melzer 1 s. Tube trama 
hyphae 2 .5 - 10 . 5 (-11.5) 1JID diam . (d .. 5 t~m ), bole toid, gela tinous to 
subgelatinous , hyaline in KOH, pa l e Yellow i n Heber' s. Clamp connections 
absent . 

Bas idia 19 . 5 - 44 x 6.5 - 14.5 IJID (Dm • 32.5 x 9 \,lm), t hin-walled, 
clavate, 2 - 4 sterigma te, hyal ine and reViving poorly in KOH . pale ye l 
low in Melzer's. Pleurocys tidia 28 - 58.5 x 5 - 10.5 um (Dm • 45.5 x 
6.5 lJDI ), thin-wa lled, s ubventricose to broadly l anceolate ,-hyaline in 
KOH ,pale yellov and non-reac t i ve in Melzer 1 s , r a re, occasionally with a 
distal secondary sep~um; cheilocystidia absent ; caulocystidia 15.5 -
23.5 x 4.5 - 7 \,lm (.Q. • 20 x 5.5 um), c lavate , hy3line in KOH, yellow in 
Melzer's, rare 3nd incons pi.cuous . 

Spor es 12.5 - 18 (-21) x 4 - 6.5 um @"' • 15.5 x 5 um ; ![ • 2.5 -
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4.3 (-4,7); rfD • 3,2) , narrowly elliptical to elliptical, inequUateral 
by a broad s;prahilar depress ion and adu:ial swelling , pale yellov-cin
namon in Melzer ' s; surf ace smooth, walls continuous, s urrounded by a 
hyaline membrane. 

Maerochemistry (pe::r Singer, ]947). Pi leus surface : KOH- darker 
than normal then brown; NR60H - darker than normal then brown . Context : 
KOH - yellow then brovn; NH

4
0H - negative; Formal - negative. Pores : 

H
2
so4 - negative. Tubes: Fe S0

4 
- s teel g ray. 

Habitat and Distribution: Sandy, moist soil under Pinus sp ., 
Pinus patUsrn;:-and Pinus taeda; United States coastal plain from South 
Carolina to Florida; mycorrh i zal a_ffioities unknown. 

Observations. This is the only species o f the section Scrobicul.ati 
known to have a flocco s e , t omentos e , and pitted (scrobiculate) pileus 
s ur f ace . Its characters at the microscopic level are the same as t he 
s ec tion. 

la . MuciZopilus conicus var. conicus (Rav. apud c . & C.) Wolfe, 1979 . 
This paper p.l l 9. 

: Boletus conicus Ravenel apud Berkley & Curt is. 1853 , Ann. Mag . 
Nat. Hiat. 12: 430 . 

= Suil.lus con icua (Rav. apud B. & C. ) Kuntze. 1898 . Rev , ·Cen. Pl. 
3 (2)' 535. 

: TyZopi Zus coni cus (Rav. apud 8. & C. ) Beardslee. 1934. Mycologia 
26, 253. 

: Porphyretzus conicua (Rav. apud B. & c.) Singer. 1975. Agaricales 
in Modern Taxonomy , 3d ed, , p. 748. 

[ : CeM.cmyces ccnicus (Rav. apud B. & C. ) Murrill. 1909. Myco1ogia 
1' 146. nom . U1eg.) 

Macroscopi c characters same as species , but stipe smooth, no t reti
culate . Hac rochemistry same as s pecies . 

Microscopic characters vary some"'•hat between the varieties so they 
will be presented in detail. 

Pileusmcuticle an i.xotric hodermium; terminal cells 2 . 5 - 8 (-11.5) 
um diam . (£. • 4 l!m), hyalinemin KOH, pale yellow in Melzer's . Tube t .rama 
hypha e 2 . 5 - ll. 5 um diam, (d • 5 um), boletoid, gelatinous to subgela t
inou s . hyaline in KOH, pole Yellow in Helzers. Clamp connections absent, 

Basidia 19.5 - 44 x 6.5- 14.5 um (Dm • 30 x 9 t~m) , thin-walled, 
cla va te , 2 - 4 s terigmate, hyal i ne and reviving poorly in KOH, pale yel
low in Melzer's, Pleurocystidia 28 - 58.5 x 5 - 6.5 um (Dm • 45.5 x 5 
um), subventricose to broadly lanceolate , hyaline in KOH,-pale yellow in 
Melzer ' s , rare, occasionally ii(ith a dis t a l s econda ry septum; cheilocysti
dia 15 - 23.5 r. 5 - 6 . 5 ~m (0 • 19.5 x 5 ~m), clavate, hyaline in KOH, 
yellO\o.' in Melzer's, rare and-incons picuous . 

Spores 12.5- 18 x 4 - 6 lJm (p_m • 15.5 x 5 um;! .. 2.16- 3 .6; ~ • 
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3.0), narrowly elliptical to elliptical, inequilateral by a broad supra
hilar depression and adaxial swelling , pale cream khaki in KOH, pale yel
low c innamon in Melzer 1 s ; s urface smooth, walls continuous , surrounded by 
a hyaline membrane. 

Habitat and Distribut i on: Solitary , under Pinus sp . and Pinus pa.l.
ustris; coastal plain, South Carolina and Florida. 

Observa tions . This variety d iffers from the s pecies only s lightly 
in sizes of some characters, The s tipe is smooth and not prominently 
reticulate 

South Carolina: Santee Canal, S . C., ad terram humid! in Pinetis, Julio 
1849, Ra"Ven.'1(1024), Curt is (2929 ), HOLOTYPE , (PH) . 

Florida: 1 mi. east of Gainesville, Flatwood under Pinus pal.ustris, vii. 
1943 , R. Singer , . (FH no. F2780) , 

lb . Mu.ci.1.cpilus conicus var . :reticu'lat:us Wolfe , var. nov, 

A typus diff erot : stipes roeticuZatus . HoZotypus : BPI - !'rope High 
l.cuuls Hamnock~ E'Z.or ida; V. K. Charles , 13 .rii . 1938. 

Pileus 2 - 6.5 x 1 - 2 em , convex, tomentose to f ibrillose, scrobicu
l a te, pi tted, ''Buffy Brown" t o "Wood Brown'' near the ma r gins "Cream Buff 11

, 

Tubes and pores concolorousj tubes to 1.5 em l ong, "Buckthorn Brown 11
, to 

"Wood Brown" t o ''Cinnamon"; pores s mall to 1 mm dio.m. Stipe t..S - 8.5 x 
0 . 7 - 0.8 em , s ubobclavate t o obclavate, reticulate over upper half broad
l y so; base pall i d c ream, mycelial. 

Pileus cut icle an 1.xo tr1chodermium; teminal cells 2 .5 - 6 .5 1.1m diam . 
(!m • 4 um) , hyaline in KO~, pale yellow i n Melzer's. Tube trama hyphae 
2 . 5 - 8 (-10.5) \Jm diam (!t • 5 IJm), boletoid, hyaline in KOH, yellow in 
Melzer 1 s . Clamp connections absent, 

Ba sid ia 26 - 40.5 x 6 .5 - 9 tJ m (Om • 35 x 8 lJm) , thin-walled, sub
clavate t o s ubequa l, s inuous , 2 - 4 st'erigmate, hyaline in KOH , pale yel
low in Melzer's . Pleurocystidia 32. 5 - 58 x 6.5 - 10.5 um (Dm • 45 .5 x 
9 um), thin-walled, narrowly fusoid-ventr i co s e t o broadly laiceolate, oc
casionally !-septa te , hyaline a nd with refractile inclusions occasionally 
in KOH, pa le yellow in Melzer' s, rare~ cheUocys tidia not observed ; 
caulocys tidia 16 - 23 x 4. 5 - 6 um (D • 21 x 6 um), thin-val led, clavate, 
hyaline in KOH, yellow i n Melzer's, Infrequent. 

Spo res 13 - 21 x 4 - 5 (-6 . 5) um (Dm • 15 .5 x 5 tJm; E • 2.5 - 4.7; 
~- 3.3) , ru.trrowly elliptical, inequilat'eral by a shallow-suprahilar de
pression and adaxial swelling , pale yellov green in KOH, c i nnamon t o pale 
ru s t ( subdextrinoid to dextrinoid) in Melzer's; surface smooth, inner 
valls cinnamon i n KOH , outer wall dark broW"D in KOH, walls cont inuous , 
surr ounded by a hyaline membrane. 

~!ac rochemistry: unknown. 
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Habitat a nd Distribution : Solitary to gregariou s , under Pinus taeda; 
Flori~-

Observations . MuciZopiZ.us conicus var .reticulatus differs onl y 
slightly from the species and var. conicus in minor size variations of a 
few t a xonomic characters. The s t ipe i n var. f'eticu.latus as the name im
plies is prominently reticulate over the central and upper regions. 

f lorida: Highland s Hammock, 13.xii . l938 , V. K. Charles , ltOLOTYPE, (BPI); 
Newnan's Lake, under Pinus Taeda, 24.vL1930, coll, Bratley and West, 
(FLAS no. F8976). 

Ty pe Studies 

St udie s of t ype specimens of the various t axa included in Nuci1.o 
piLus are necessary fo r sever a l reasons . They provide a basis for under
standing the relat ions hips between the North American t axa and those re
ported fo r the world o They pro\· ide data which in some cases !s no t 
available i n the l i tera ture. Type s tudies can also indicate the relative 
position of the type within species parameters. These s tudies help clar
ify taxonomic concepts and provide s tability in bo th t axonomy and nomen
clature, Type studies may provide data which ma y require a type specimen 
s tatus change. Finally, t ype s tudies offer the opportunity to clarify 
and establish new taxonomic concepts of taxa previously poorly understood. 

The various type descriptions arc arranged alphabe t ically by the 
f irs t letter of the last epithet, s pec ific or varietal. 

~ !£ the ~ Specimens 

1' o Pileus s urface floccose, pitted (scrobiculate), dry . • o • • • • 2 ' 

1" . Pileus sur f ace glabrous , mucilaginous, glutinous , or viscid .. , 3' 

2 ' . Stipe felt y to tomentose 

2". Stipe reticulate 

3'. Spore Lm > 17 t.J D1 •• ••• 

3". Spore Lm 17 t.J m or less . . 

4' , Pleurocystidia absent 

4 ' ', Pleurocystidia present 

S'. Pleurocystidia L m > 75 1.1m . 

5" o Pleurocystidia L m < 60 1.1m • 

• , • B. conicus vor. conicus 

, M. conicus var . J•eticulatua 

P. viseidus var. macrosporus 

o o o 4 I 

P. nothofagi 

. • . . . 5 ' 

T. venezuelae 

• • 0 0 • 6' 

6'. Uymenophore pallid-flesh a t maturity . P. v-iscidus 

6". Hym.enophore pallid-violet at ma turity 8 . violaceipor-us 



Boletus coni cus Ravenel apud Berkley & Curtis. 18S3 . Ann. Mag. Nat. 
Hist. 12: 430. 
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Type s pecimen (holotype): FH - "(2929); BoZetus conicus (Rav.) (!); 
ad terram humidi in Pinetis , J ulio 1849; Santee Canal, S.C., Ravenel 
(1024)." l! l 

Fruitbody one and a pileus of a second, glued to paper with f resh 
collection notes by Ravenel. Pileus 2 x 0.2 em ; surface uneven by small 
depressions and short elevations , fascicles of short tomentum. Stipe 2 
:x 0 . 3 em, equal , glabrous. Hymenium appears to have been depressed about 
s tipe. 

Pileus cuticle an interwoven to repent ixotrichodermium with gelatin 
accumulating irregularly; tei:lninal cells indeterminable, cuticular cells 
2 . 5 - 11 . 5 lJm diam. (~m • 4 um), hyaling in KOH, pale yellow in Melzer's. 
Tube trama hyphae 2.5 - 6.5 um diam. (d • 4 um) , bilateral, parallel 
to subdivergent, hyaline in KOH, pale Yellow in Melzer's, gelatinized 
and barely disce~nible . Clamp connections absent. 

Bas idia 19.5 - 30 (-39) x 6.5- 10.5 um (Om • 26 x 9 um) , thin
l..'alled, clavate , hyaline and reviving poorly 1n KOH, palemyellow in Mel
zer's (Fig. 1). Pleurocystidia 28 - 45.5 x 5 - 6 . 5 um (!! • 45.5 x 6.5 
\.lm), subventricose to broadly lanceolate, hyaline in KOH , pale yellow in 
Melzer's, occasionally wi t h a distal secondary septum , rare (Fig . 2) ; 
cheilocystidia and caulocystidia absent. 

Spores 12 . 5 - 18 x 4 - 6 lim ('Qm .. 15 .5 x 5 \.lm; ! • 2 .2 - 3.6; !m • 
3.0) , elliptical to narrowl)' elliptical , i nequilateral by a suprahilar 
depression a nd adaxial swelling, pale yellow, cream khaki with 1 - 3 
guttules in KOH, pale yellow cinnamon in Helzer's; surface smoo t h , valls 
continuous, s urE"ounded by a hyaline membrane (Pig . 3); in deposit "Roods 
Brown", 

Observations. SEM photos of the s pores of t his specimen were pub
lished by Wolfe & Petersen (1978), demonstrating t he smooth spore surface. 
Photomicrographs of t he pileus cuticle were also presented (Wol fe & Pet er
sen, 1978) , showing for t he fi rst time that the pileus cuticle was an 
ixotrichodermium. The tube trama hyphae of the t ype specimen were found 
t o be pa rallel to inconspicuously subdivergent and gelatinized t o some 
degree, This does not, however, occur in the species M. conicue , which 
has the boletoid arrangement of the tube tram.a hyphae. One explana tion 
of this descrepancy could be tha t the tissues did not revive well in 10% 
KOH. The specimen could have been old when collected and the gelatinized 
nature of the walls could have given the t ube trama hyphae their paral
lel appearance . 

Pory>hyreZZ.us viscidus var. macrospoY"AB McNabb. 1967. New Zealand J . Bot. 
5(4): 546. 

Type specimen (holo t ype): PDD - ' ' 25186; solitary under Leptospernnun 
ericoides j Auckland; Wai t akere Filters ; 25.v .l966; R.F.R Nc r.:'abb." [!] 

Fruitbody one. Pileus 3 x 0 . 3 em, surface glabrous, smooth, uninter
rupted , appears to have been viscid when fresh , vinaceous brown, pores 
gela tinized. Stipe 5 :x 0 . 7 em, obclavate, yellow- tan to khaki vi t h minute 
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pruina scattered over the surface . 

Pileus c:Mticle an i nterwoven ixotrichodemium; ten:~inal cells 2 . 5 -
5 l!m diam, ~ • 4 um), equal, h~aline in KOH , yellow in Melzer's, Tube 
trama h)•phae 4 - 6 . 5 urn diam. (d • 5 \!ta ), boletoid, hyaline in KOH , yel
lO\o' in Melzer's, some appeo ring- subgelatinou s . Clamp connections absent. 

Basidia 32.5 - 41.5 x 8 - 10.5 um (Om • 35 x 9 um) , thin-walled, 
clavate , 2 - 4 s terigmata, hyaline in KOH, yellow in Melzer' s (Fig . 4 ), 
Pleurocystidia 43 - 53 . 5 x 9 - 12 um (Om • 52 x 9 um), t hin-walled , fu
soid-ventricose , hyaline ~n KOH , yelloS in Mehers , rare; cheilocystidia 
54 .4 - 93.5 x 5-8 um (D • 65 x 6.5 ua). thin-walled, subclava te to 
equal , occasionally with-a secondary septum, hyaline in KOH , yellow ln 
Melzer's (Fig . 5); caulocys tid ia 23. 5 - 78 x 6 .5 - 9 um (Om • 39 x 8 um), 
thin-walled, equal to obclavate, fascicula te, opaque cream in KOH, yellow 
in Melzer ' s , occasionall y with a recurved dis t a l end. 

Spo res 15.5 - 24.5 x 4 - 8 um (Cc • 19 .5 x 5 um ; E • 3 - 4.8; Em • 
3.8), ellip t ical to na rrowly ellipti~al, inequilateral-by a narrow Supra
hiler depression and adaxial s welling, yellow-khaki with -green re f ractile 
contents i n KOH, yellow to yellow-rust (d ext r inoid) in Melzer's (Fig . 6); 
sur face smoot h (Fig . 19} , inner dis tal wall discontinuity , surrounded by 
a hyaline membr ane; Ln deposit " Russet " , light brown. 

Observations. This s pecimen is very similar to P. viscidus var. 
viscidUs McNabb by the presence of the ixotric hodennium, basidial and 
cys t idial charac t ers. Spores of this s pecimen ore longer by 5 m (at the 
upper range limit) and by 2.5 mat the Lm value that var. viscidus . The 
spore '!f value is al so greater than that-of var. viecidus by 0 .3 . The 
spore character dlHerences appea r to be sufficiently different for var
i etal recognition, More s tudies of general collections will be necessary 
for confirmation of this conc lusion. Because this ta.xon belongs in the 
genus Mucilopilus t he following ne\o· combination is proposed, 

1-!o.Aoilopilus viseidue var . macros porus (McNabb} Wolfe, comb. nov, 
Basionym: Porphy1'ellus viscidus var. ma~ospo1"'.J.B McNabb . 

1967 , New Zealand J. Bot. 5, 546 . 

Porphyrel.Lus nothofagi McNabb. 1967. New Zealand J. Sot. 5(4 ): 543. 

Type specimen (holotype) : POD - "25184; on groung under No tho fagus 
monziosii; Otago District , Ca tlins , Puketiro Reserve: 29.111. 1966; coll 
and det. R.F.R. McNabb . " [!) 

Fruitbodies two . Pilei 2 - 3.5 x 0.3 - 0.5 em, smooth, uninterrupted, 
light gold. Stipe 5 - 5.2 x 0.2 - 0.4 em , equal to subobclava te, concol
orous with pileus, smooth. 

6 . 5 IJ=l~~::. c(~~c:e 4 a:,~:t~~~~: ~o~~~h;:~~~.u~~ ~:~!~~!. cei~:e 2 ~~~ 
hyphae 2.5 - 8-um diac. (dm • 8 JJm.), boletoid, hyaline in KOH, yello.., in 
Melzer's. Clamp connectiOns absent. 

Basidia 30 - 43 x 10.5- 13 um (Om • 32.5 x 11.5 11111), thin-walled, 
clavate , hyaline in KOH, yellow in Melzer's. Pleurocystidie absent ; 
cheilocystidia 19.5 - 47 x 4 - 8 um (Q.m • 34 x 6.5 um) , thin-walled with 
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Figures 1 - 3. Boletus ccmicus (holotype), Fig, 1. Basidia, mature a nd 
immature. Fig. 2 . Pleurocystidia , Fig. 3. Basidiospores. Standard 
line • 20 um. 

Figures 4 - 6. Pof'phyrellus viscidus var. macrospol'UB (holotype). Fig, 
4. Basidia , Fig, 5. CheUocystidia. Fig . 6 . Basidiospores, Standard 
line • 20 \.lm. 
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a few becoming thick-walled, equal, hyaline in KOH , yeJ;:low i n Melzer ' s , 
abundant (Fig, 7); caulocystldia 26 - 39 x 5 - 9 lJm (D • 31 x 8 um) , 
thin-walled , equal to c l avate, hyaline to pale yellow-in KOH, yellow in 
Helzer' s. 

Spores 14 - 19o5 X 4 - 5 V" (£01 
• 17 X 5 m; ! • 2 o8 - 5o0; It • 

3. 5), elliptical to subf usiform, inequila teral by a s ha llow suprahilar 
depression and adaxial swelling, pale ye llow-cinnamon with green refrac
tile inclusions in KOH , yellow-rust (pale dextrinoid) i n Helz:er ' s; sur
face smooth, walls continuous, surrounded by a hyaline membrane (Fig . 8); 
in deposit "Russet", light brovn . 

Observations . The ixotrichodermium of the pileus, t he equal chetio
cys tidia, and the long , narrow spores <t' • 3.5) c lea rly indicate this 
specimen as being very similar t o B. conicus , T. veneauelae1 B. vio'Lacei
porrus1 and P. visoidus j this t axon differs from t he o t her taxa in this 
genus by the absence of pleuroeystidia. Because this taxon belongs in 
t he genus MuciZ.Opi'Lus , the fol lowing new combination is proposed . 

f.lucilopilus nothofagi (Mc Nabb) Wol fe , comb . nov. 
Basionym: Porphyroez.tus nothofagi McNabb . 1967, New Zea land J , 

Bo t. 5(4): 543o 

Mu.cilopilus conicus var. reticuz.atus Wol f e . This paper p. 121. 

Type specimen (holo t ype): BPI - " Highl ands Hammock , Florida; 13 . Dec . 
1938; V.K . Charles . "(!] 

Frui tbody one. Pileus 6.5 x 2 em, fibrillose to tomentos e, "Cream 
Buff" to 11 Light Buff" 1 tomentum "Ochraceous Buff", Hymenophore "Buck
thorn Brown", "Wood Brown" 1 "Cinnamon" . Stipe 8,5 x 0, 7 em, concolorous 
with pileus , subobclavate to obclavate; base pallid cream t o white, my
celial. 

Pileus cutic le an interwoven ixotrlchodermium wi t h gel atin a ccumu
lDti.ng irregularl;L; terminal cells not determinable, cuticular cells 2.5 
- 6.5 ~m diam . (~ • 4 pm) , hyaline in KOH, pale ye~low to dextrinoid in 
Helzer's. Tube traC'Ia hyphae 2.5- 10.5 lJ:l d iam . (d • 5 um), parallel 
to s ubdiver gent to bilateral, hyaline in KOH, yellOw in Melzer' s , gela t
inous t o subgela tinous, Clamp connections no t observed, 

BD. sidia 34 - 40.5 x 6.5- 9 um (Om • 39 x 8 \J ill) , thin-walled, s ub
clavate t o subequal , sinuous , mos tly equal to s ubequal , hyaline in KOH, 
yellow in Melzer' s. Pleurocystid:ia 40.5 - 58.5 x 6.5 - 10.5 ~ m (Om • 
49 . 5 x 8. 5 l.im) , thin-walled, fusoid- ventricose. occasionally !-sePta te, 
hyal ine i n KOH. yel low i n Melzer's , occasionall y with re f r actile inclu
s ign; cheilocystid ia not observed ; caulocystidia 16 - 23 x 4.5 - 6 pm 
(.Q. • 20 x 5.5 \J m) , thin-walled, clavate, hyaline in KOH , yellow in Mel
zer ' s , i nfrequent . 

Spores 13 - 21 x 4 - 6 o 5 " m (Dm • 15 o 5 x 5 " m: E • 2 o 5 - 4 o 0: E"' • 
3.2), elliptical to narrowly ellip'tica l, i nequilater8i by a s uprahilar 
depression and adaxial s welling, pale yellow , cream khaki with 1 - 3 
gr een refractile guttules i n KOH , yel l ow cinnamon i n Helzer' s ; surface 
smoot h , walls cont i nuous, outer wal l br own in Melzer's, s urrounded by a 
hyaline membrane; i n deposit "Rood ' s Brown". 
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Observations. This specimen is very similar to the type specimen o( 
var. on · us. but shows a prominently reticulated stipe surface . The 
spore~ value is 3.2 in this specimen a smcompared to 3.0 in the t ype 
specimen of var . conicus . The basidial L is 13 \UD longer in the t ype of 
var. reticu.latus t han in the t ype of var:- conicua . The characters of 
these t~o specimens are otherwise nea rly identical 

Tylopilua venezuel.ae Singer et Digilio. 1960. Lilloa 30: 163. 
; Po:rrphy f>ellus venezu" lae (Singer et Vigilio) Singer. 1970. Flor3 

Neotropica Monocraph 5: 19. 

Type specimen (ho l otype): K - "Flora of Venez:uelae; no. 1001; !300m. 1 

Los Cuayabitos, Est. Miranda; in Jorsted ravine; Coll. , R.W.C. Dennis & 
Go1das ; 8 . 6.'58." [!) 

Frui t body one. half, Pileus 1.8 x 0.8 em, surface glabrous , uninter
rupted, light yellow-brown. Hymenium pale yellow-brOlo.'ll, Stipe 3 x 0 . 3 
em, equal, pale yellow-brown, becoming darker brown. 

Pileus cuticle on apprcssed ixotrichodermium~ terminal cells not 
discernible, cuticular cells 5 - 10.5 um diam. (! • 6.5 ~m), hy£line in 
KOH, yellow in Melzer's. Tube trams hyphae 4 - 10.5 um diam. (d • 6.5 
IJm) , boletoid, hya l ine in KOH, yellow in Melzer' s; gelatinous . -Clamp 
connections absent. 

Basidia 26- 36.5 x 9- 11 um (Om • 27.5 x 9 um) , thin-walled, cla
vate to narrowly c l avate, some centr8lly constricted , 2 - 4 sterigmate , 
hyaline in KOH, yellm.• in Helzer' s (Fig . 9) , Pleurocystidia 63.5- 93.5 
x 9 - 13 ( - 18) pm (Om • 80.5 x 11 um) , thin- walled t o moc!erately thick
walled, fusoid-vent'Ttcose to broadly lanceolate, the vent r icose portion 
located in the proximal portion of the cystidium, hyaline in KOH , yellow 
in Melzer's , frequent (Fig. 10); c heilocya t idia absent; caulocystidia 
absent , but s tipe surface appears to have been viscid. 

Spores 14 - 18 . 5 x 4.5 - 5.5 "" (Dm • 16 x 5 ""; E • 2.5 - 3.6; Ff' 
• 3, 4) , narrowly elliptical, inequl.lateral by a narrow - suprahilar depres
sion a nd adaxial swelling, pale yellow- tan with green highlights in KOH , 
pale ochraceous cinnamon in Helzer's (Fig. 11): surface smooth (Fig. 20), 
walls continuous, surrounded by a hyaline cembrane. 

Observations. This specimen has somewhat unusual pleurocystidia; 
t he ventricose portion of the cystidium is located in the proximal region 
ra ther than t he usual central region . Moreover , the pleurocystidia a re 
unusually long (about 80 um) . Because this taxon belongs in the genua 
Muci lopilus the following new combination is proposed. 

Mucilopilue vene.auelae (Singer et Digilio) Wolfe, comb . nov. 
Basionym: Tylopilus vene3uelae Singer ct Digilio . 1960 . Lilloa 

30: 163. 

BoletB1.1.us violaceipoi"Us Stevenson . 1962. Kcw Bull. 15 (3): 384. 
; PoY'phyY'ellus violaceiporus (Stevenson) McNabb. 1967. New Zealand 

J. Bot. 5(4) : 543. 

Type specimen (holotype}: K - "Herb. Hort . Sot. Reg. Kew; Haitai, 
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Figures 7 - 8. Porphyre ZZus nothofagi (holotype) . Fig. 7 . Cheilo
c ystidia. Fig. 8. Basidiospore& . Standard line • 20 um. 

Figures 9 - 11. TyZopiZus venezueZae (holotype). Fig. 9. Sssidia. 
Fig. 10 . Pleurocys tidia . Fig. U. Basidios pores . Standard line • 
20 um. 
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New Zealand; C.B. C. 1060: 29 .1• .1956 . " [ ! ] 

Fru i tbody one. Pileus 2 x 0,4 em , light yello\.1-b r own , cont i nuous , 
gl abrous . lf)'!llenium rust - brown . St ipe 4 x 0.3 em, equal, smoo th . 

Pileusmcuticle a palisade ixotrichodermi um; ter minal cells /,a - 6.5 
IJ!n diam. (~ • 6. 5 lJm), equal , h~aline i n KOH, yello\ol i n Melzer' s. Tube 
trama hyphae 2.5 - 8 \J m diam. (d • 5 um) , boletoid, hyaline in KOH , yel
low i n Helzer 1 s . Cl4tnp connections absent . 

Basidia (19.5-) 26 - 34 x 8 - 10 . 5 \J in (Om • 30 x 9 u m), thin-wal led , 
calvate to narrovly c l avate t o sube qual, hYaline i n KOH , yellow in Mel
zer' s , some wi th a slight central cons t ric tion (Fig. 12), Pleurocys t idia 
52 - 65 X 13 - 17 um (Dm • 58 . :; X 1) lJ in) , th i n - walled, broadly fusoid-

~;~~~!~~S~j - ~y~l i~~s 1~ -~0~ , 9y(:~~:s~"u~~~gr ~ s32 ~;r: ~F~!) 'l!~~n~~:i~~ ' 
equal to subventricose to clavate, hyalin; i n KOU, yellow in Helzer' s , 
in chains of 2 - 3 cells (Fig. 14); cau locystidia. (19 .5- ) 26 - 35 (-39) 
x 5 - 8 um (010 

• 30 x 6.5 um) , thin-walled, clavate, yello\oo' i n KOli , gol d 
in Hel zer's,-some with a thick refrac tile a pex. 

Spor es 13 - 18 ( -21) x 4 - 6.5 um (D" • 17 x 5 um; E • 2.8 - 3. 7; 
~ • 3.2), fusoid , inequiloteral by a diStinct euprahilar depreesion and 
;daxial swelling , pale ochraceous green in KOH . pa le yellow-rus t (sub
dextrino i d) in Helzer ' s (Fig . 15); surface smooth (Fig. 21) , wa l ls con
tinuous, s urrounded by a hyal ine membrane . 

Observa tions . The violet pallid color of the hymenophore is char
ac teris t ic of this t axon. Si nce it belongs in the genus Muoilopilus , 
the following new combination is pr oposed . 

Mucilopilus vio1.aceipol'"Us (S t evenson ) Wolfe, comb. nov. 
Basion ym: Boletellus violaceiporua Stevenson. 1962 . Kew 

Bull. 15(3) : 384 . 

Porphyretlus viacidua McNabb . 1967. New Zea l a nd J . Bot. 5(4): 543. 

Type spe cimen (holotype ): POD - " 25185; scat tered under Leptosperm
um acopa:J'"iwn/eM.coidos; Auckland , Kerikeri, Opi to Bay; 16 . v.l966; R.F.R. 
McNa bb . "[!] 

Fr u1tbodies two . PUei 0.8 - 3 . 0 x 0 . 3 - 0.5 em, vinaceous broo,m t o 
yellow-brO'-'tlo glabrous , appea r s to have been viscid when fresh. Stipe 
1.8 - 3 x 0 . 3 - 0.6 em, obclavate, khaki overall, faintly reticulate a t 
t he apex on l y . 

Pileus cutfficle an i nte rwoven ixotrichodermium; termina l cells 4 -
6.5 um diam. (!!. • 4 um) , equal to subClava te,mhya l i ne i n KOH , yel l ow i n 
Melzer' s. Tube trams hyphae 4 - 9 um diam. (d • 6.5 um). hyaline i n KOH , 
yellow i n lKl. Clamp connections a bsent. -

Basidia 23.5 - 36 .5 x 9- 13 um (Dm • 28.5 x 10.5 um), thin-walled , 
c lava t e, 2 - 4 sterigma te, h ya l ii'ie in KoH , yellow in Melzer ' s . Pleuro 
cys tid ia 43 - 58.5 x 8 - 9 um (D • 56 x 9 um) , na rrowl y fuso id-ventri
cose . hyaline i n KOU , Yffillow in-Melzer ' s (Fig . 16) ; cheUocyst i dia 24 . 5 -
S4 .5 x 6,5 - 10. 5 lJm (~ • 41.5 x 8 um) , equal to subclavate , hyaline t o 
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pale yellow-tan in KOH, yellow i n Melzer ' s, with a.n occasional distal 
secondary septum, abundant and clusteffied around the pores (Fig. 17); 
caulocystidia 39 - 69 x 6.5 - 9 tJm @ • 52 x 8 um) , equal to c l avate, 
scattered, pale yellow in KOH, gold-brown to dingy brown in Melzer' s . 

Spores 14 .5 - 19.5 x 4 - S (-6.5) "m (D" • 17 x 5 "m; E • 2.4 - 4 . G; 
~ • 3.5), elliptical to fusiform, inequila'teral by a broad-shallow supra
hiler depression and adaxial S\o·elling, yellow green with cinnamon walls 
in KOH , rust-yellow in Helzer's (Fig. 18); surface smoo t h, with a small 
and obscure inner wall discontinuity, surrounded by o. hyaline memb r a ne; 
in deposit "Russet", light brown. 

Ob s erva tion s , Wolfe E. Petersen (1978) published SEM ' s o f the spores 
of this specimen which show the spore surface as smoo th . Furthermore , 
the hymenophore at maturity is pallid f lesh color. Because this specimen 
i s the t ype specimen of the t ype species of the genus /tlucilcpilus~ the
following new combination is proposed. 

Mucilopil.us viscidus (McNabb) Wol f e , comb. nov. 
Basionym: Porp hyPelZus viscidus McNabb. 1967. New Zealand J . 

Bot. 5(4): 543. 
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Figures 12 - 15. Boletet.lus violaceiporus (holotype) . Fig . 12. Basidia . 
Fig . 13. Pleurocystidia . Fig , 14 , Cheilocyatidia, Fig, 15 . Baeidio
spores, St andard line • 20 um, 

Figures 16 - 18 . Po'I"phyroe llus viscidu.s (holotype) . Fig. 16 . Pleuro
cystid ia. Fig, 17. Cheilocyatidia. Fig , 18. Basidiospores, St andard 
line • 20 vm. 
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Figures 19 - 21. Scanning electron micrographs of basidiospore&. Fig. 
19. Porophy1•el.Zus vis idus var . macrosporus) 3960X. Fig. 20. TyZopiZ.us 
venezueLae, 5960X . Fig. 21. BoLeteHua vioLaceiporua, 3960X . 
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ABSTR ACT 

During a survey for A_jellom.yc~ ~AE§yla t£..§: (Kwon -Ch ung ) 
McGinnis & Katz (1 9 79} ( ::; Ellmonsie l.!! £apsulata Kvon-C hung ) 
in s outh c entral Kansas , 66 i solates of a fu nq us 
microscopi cally r esembling the Ch ry..§..Q.§~ori um state of !· 
~~ we r e r eco ver ed f r om guano and s oil in a barn 
housing a lo ng - establ i shed colony of th e bat l'l yoti s ve lif.!i£· 
Alt hough the tu berc ul a t e conidia of these isol ates were 
al mos t indis t i ng uishabl e froa t hose of A· c a psulatus , 
cultures produced a bright yellow pigme nt and a l so r e111a ined 
nyce lia l at 3 7 C , instead of conv e r ting to the Hi~!2~~~ 
(yeast ) s tat e . This , a n d o the r d i fferences , s uggested that 
th e bar n isolat es represented a n u ode scri bed s pecies of 
Chrysosporiu111 . Hat in g t E>s t s pr od uc ed the pe r fec t s t a t e which 
i s descril:ed as a ne"' genus of the Gymnoas caceae . 

TAXONO"IC P ART 

B~.D!.§.EQll Sig l e r e t Carmicha e l , gen . nov. 

Ascomycot a , Gymnoascaceae . 
Hyce liu m hyalinum. Gymnothecia globosa , parva, ex hyphis 
pallidis , inte rtexti s , angustis , l aevibus ve l incrus tatis 
composita . Asci P7rifor mes , e vanesce ntis, octos poris. 
Ascosporae palli dae, ellips oideae ve l reniformes ve l 
botuliforme s , lae ves vel s ubtilit e r oota tae . 
'Iypus: ~n..i.~ f l a viss iM Sigle r , Ga ur, Li c htvardt e t 
Car11ich a e l. 

~g fl a vi ssiD!!. Sigler, Ga ur, Lichtvardt e t Carmichael , 
s p . nov . 
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Fungu s he t erothall icu s est , c ue characteribus gene r is. 
Gymnoth e cia 30- 200um in diametro, fla va , in mycelio aereo . 
Ascos porae (2 . 2) 2 . 5 (3) x 4- S . Sum , 0 - septatae , frequenter 
tiguttu1ata e , flavae, l ate e llipso ideae , renif o rm es vel 
guando exsicattae botuliformes , minute fo veola tae . Status 
conidicus ~~~~orium Co rda es t. Conidia globosa , 
t uberculata , flava , 6- 11 (1 3) um in diametro. Typus: UAHH 
4205 , colonia e xsi ccata ex cruc i U~MH 41 40 x UAMH 41 88 , 
uterq ue e x solo et f ico , Kansas , U. S . A., 1 97 6 -1 977 . 

Cescription 

Afte r 28 d ays at 25 c colonies on c e l l ophan e on phytone 
yeast e xtrac t aga r (Carmichael , 1962; Sigler and Carmichael , 
1976 ) are 58- 63 mm in diameter wi th an irr eg ula r lobate 
oargin . The s urface i s po vd e ry (Fig . 1) or ve lvety (F ig . 2 ) , 
~moothe r and s l ig htly raised a t ce nter , characteristically 
l emon-yellow with a dark gold reve rse ~ Degenerate s trai ns 
hecome pale yellow and floccose . At 37 C o n cellophane, 
gro\'th i s greatly r estrict ed (U- 6 111111 in 28 d a ys ), raised , 
dense , matted , buff , rev erse brown . Without ce l l ophane , 
growth i s fl a tter. 

On PabluiD c e real agar on cello}:hane (Sigler a nd 
carmichael , 1976), colonies (Fi gs . 3 , 4 ) are flat , powdery , 
dense o r patchy , ye l low wi th dark e r ye llow s urface gro wth , 
re ve r se gold . Aerial gro "'•th i s s parse r than o n PY E and 
grovt h is slo wer ( 29- 3 7 •• after 28 days). 

Heterothallic . Gymnothecia (Fig. 5) ye l lo10, spherical , 
small , 30-200um in diamete r (mostly 100-1 50um), consis ting 
cf c ompactly intertwined , t hin -walled , narrow , smo o t h or 
encr usted , hyaline or ye llo w hyphae , without di s tinct 
appendages. Pe r i dial hyphae r e main poo r ly di ffe r entiated 
from vegeta t ive hyphae , and gymnothecia ( Fig . 6) a re 
s urrounded by wef ts of h yphae bearing conid i a of the 
Chrys osEQ r i um s tate . Occas i onally , hyphae wi thi n the 
gy mnothecium break up to produce a few ar t h r oconidia (Fig. 

Figs . 1- 1Q. ~.i§..e.g~ !lavissim~ . (1, 3 - UAH H 4188; 2 - UAHH 
41 9 1; 4 - UAMH 4 189; 5, 6,11- c r oss of 4 189 x 4 19 1; 7, 8 -
cross of UAHH 4 187 x 4 191; 9 ,1 4 - c ross of UA"H 4140 x 41 88 ; 
10 ,1 2 ,1 3 - c ross of UAMH 4 184 x U19 1) . figs. 1- 4. colonies 
on c e l l ophan e after 28 day s at 25 c , xO. 7. 1 and 2 on 
phytone ye a s t extract agar . 3 and 4 on cereal agar. Fig. 5. 
Gymnoth eciu m composed of thin - walled , inte rt wined per idial 
hyphae , x600. Pig . 6 . Gy~nothecium on oatmea l agar plat e 
viewe d und e r l o w po wer of mi c r oscope . Gymno t hecium 
s urrounded by hyphae bea ring Chrys ospo r ium co nidia , x150. 
fig . 7. Arth r ocon idia found in vic i ni t y of gyonotheciu~, 
x1680 . Hg . 8 . Ascooata l initia l, x1 68 0. Fi g . 9. Clavate 
asci on sho r t s talks , x1680. Figs . 10,11. Fine l y ro ughened , 
r e niform or bacilliform ascospores , x1680 . Figs. 1 2,1 3 . 
Pitted or convoluted s urface of ascos po re s vi e wed with an 
elec t ron microscope. 12 , x9200 ; 13 , x23 , 500 . Fi g. 1~. Reg i on 
of scant gr owth between tester stra i ns i n cros s of 4140 x 
4188 on oatmeal aga r afte r 41 days at 28 C, x0 .7 . 
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7). Ascomatal initials (Fig. 8} hyaline ., consisting of tva 
hyphae coiling about each other . Asci (fig . 9) on short 
stalks , clavate , a - spored , evanescent , hyaline (6 x 10um). 
Ascospores reniform or bacilliform , surface appearing finely 
roughened at hiqh cagnification on the light microscope 
(Figs. 10 ,1 1) and pitted or co nvoluted when the surface is 
viewed wi th an electron microscope (Figs. 12 , 13) .. They are 
hyaline , yello w at maturity, oft en having 1 or 2 lipid 
droplets , and measure (2. 2- ) 2. 5 (- 3 ) x Q- 5. Sum . 

Aleurioconidia are borne terminally on short or long 
lateral branches or directly on the sides of the fertile 
hyphae (Figs . 15-18 , 20) . Barely , tva or three conidia ar e 
foraed in succession ( Fig . 19} The conidiogenous or basal 
c 11 is uns wollen. Aleurioconidia are initially el lipso.idal 
to pyriform , lat r becoming g lobose or subg lobose , spiny 
(Figs . 1 5- 18) o~ prominently tube~culate ( Fig . 21), yellow , 

and measure 6- 11 (1 3 ) um in diameter. On potato de xtrose agar , 
conidia measu~ed S . S-14(1 5.5)u m. The tuberculations are 
us ually less than . Sum in length ( Pig. 2 1) but may measure 
up to 1. Sum (fig. 22). !lo othe~ conidia we~e observed in 
c ultures of the conidial state. At 37 c , only e~ycelium is 
seen . 

Holotype : The type of ! · I!avissim~ is a dried culture of 
UAHH 4140 x 4188 preserved in UAHH as 4205. Duplicates are 
deposit d in t he Nationa l Hycological Herbarium , Ottawa , 
Canada and the Common weal th Hycological Institu t e , Ke v, 
England . Su bcultures of the • ( UAHH 414~ and - ( OAHH 4 188) 
oating ty pes are deposited in CHI , The American Ty pe Culture 
Collection, and th e Centraalburea u voo r Schiame l cultures. 

Habitat and activities: With only one exception , all s trai ns 
we re isolated directly from soi l or ba t g uano. The exception 
(UAHH 4190 , KS2-1- 2) was isolated from the liver and spl een 
of a l!lO use after injection wit h a soil s uspe ns i o n . .B · 
Llavissima does not appear to be pathogenic . Three strains 
(OAHH 4188 , KS2- 3-20- 1; OAHH 4189 , KS2-3-3B - 1 ; OAHH 414 1, 
KS2- 3- 15-1) represent cultu res isolated from sp l ee n and 
liver of aice injected intrav en ou s ly vith cultures obtained 
from soil , but no f unga l e l ements could be found in these 
tissues . 

Figs. 15- 23 . ~nispora !lavissi~. (1 5 , 16 - UAMH 4 140: 
17 - UAHH 41 88 ; 18 , 20 , 21 - OAMH 4 184 ; 19 - UAHH 41 9 1; 
22 , 23- OAMH 41 85). Figs . 24- 26 . ~omyces capsulatus 
(OAHH 3536). figs. 15-1 8 , 20. Sp iny or tuberculate 
aleurioconidia borne on short or lonq late ral branches or 
directly on the sides of the hyphae , x600. Fig . 19. 
Aleurioconidi a formed i n short chains , x600 . Fi g .. 2 1. 
'Iuberculate aleurioc onidia , x1680. Fig . 22. Aleurioconidia 
showin g prominent fin9er-like tube rculations , x600 .. Pig . 23. 
Smooth- walled a l eurioconidia , x 600 . figs . 24- 26. 
U eu rioconidia of Ajg!.!.!l.!!Y~§. £!!.P§.J! l at.!!.§.. 24, x 1680 ; 25- 26 , 
x600 . 
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using th e ..!.n ill.rQ method for measuring keratinolytic 
acti vity (Sigle r and Carmicha el , 197 6), the strain s e xamined 
at UAMH were found to be modera t ely to oarkedly 
keratinolytic after 7-14 days. None digested cellophane. 

Eesults of mating tests; Only 10 of 66 isolates we re stud ied 
at UAMH. These were mated in a ll possi ble combinations usinq 
the procedures outlined prev iously (Sigler and Car11ichael , 
1976; p. 353) . All crosses were grown on oa tm eal agar without 
cellophane at 25 c. Sterile hair ~as sprinkled over the 
surface of the 11edium , but it had no effec t on the formation 
of gymnothecia. 

After 5 veeks , gymnothecia became apparen t under t he 
stereoscopic microscope in plates inoculated with mixed 
conidial s uspe n s ion s . Gymnothecia are tiny and not visible 
macroscopically. ~ost gymnothecia were ma ture by 6-7 weeks . 
lwo strains (41 88 and U1 91) were incompatible with each 
other , tut fo ra e d gymnothecia when 11ated wit h all other 
strains tested ( U140 , U141, U184 , 4185, 4 1 86 , 4 187 , 4 189 , 
4190). Therefore , U188 and U19 1 are designated as -mat ing 
types and the others as + mating type s . Numerous gy11nothecia 
(u sually 50-1 50) were seen in most crosses. Howe ve r e ven 
after 8 weeks , 41 87 and 41 90 prod uced <20 gymnothe cia when 
crossed with either - mating ty pe . Indeed , in the cross of 
4190 1. 4191, only two gymnothecia were found. 

On plates inoculated by parallel inoculation of 
separate conidial suspensions , qrovth in the center of the 
I=late va s scant (Fig .. 14) and co11patibility be twee n tester 
s trains at firs t appeared poor . Gyllnothecia de veloped 
s lowly, only becoming apparent after eight to ten weeks a nd 
were fewer in number (usually < 10- 30 ) than those formed on 
plates inoculated with mixed suspensions. The results of 
crosses were s imilar e xcept that 4187 and 4189 failed to 
cross with either - mating type. Also 4190 crossed with 4188 
but not with Li191. The zone of scant growth in the center of 
the st r eaked plates suggest s some inhibitory activity 
tetveen tester s trains . 

t1icroscopic mounts prepared frca the crosses of 418 5 x 
4188 and 4185 x 41 91, revealed differences in the surface 
ornam en tation of the aleurioconidia. In mounts from plaies 
of raixed s uspensions , aleu rioconidia appeared Leqularly 
tuberculate. Ho we ver , in mounts froc s trea ked plates , th e 
surfac rrojecticns of many of the aleurioconidia were much 
broade r and eore variable giving the conidia a star-like 
appearance. 

Note s on electron microscopy: A suspension of ascospores in 
distilled water vas layered on to a 200-mesh, 3 m~ copper 
grid coated on one side with Forcvar (Ernes t Fullall , N. Y.) . 
'lbe excessi ve curvature of the asccspore in Pig. 13 is 
probably the result of shrinkage of one face caused by a 
tear in the Form var coating on the grid. 
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DISCUSSION 

Although vo n Ar x (1 971, 1977 ) and Samson (1 972 ) ag r ee 
that gene ra of the GymnoascacPae should be differentiated by 
the shape of the ascospores, the mor phology of th e ascoma t a l 
initials , and th e s t ructu r e of t he asc i, it i s appa r e nt to 
us after st udyin g nume rou s Gy mnoa s c aceae t hat the s tructure 
of the peridium must a l so be conside red in delimitation of 
t he genera. That is . if t h e g}'m not heci u m is a net-like 
s tructure composed of differentiated, dematiaceous hyphae, 
this characteristic is a n important ge neric feature . The 
nature of peri dial appendages is useful in species 
de linea ti o n . 

Re ni s pora is distinct from a ll o th e r genera of t he 
Gy mnoascaceae in h av ing, reniform or bacilli£ orm pit t ed 
ascospores . In it s gymnothecia, composed of poorly 
differentiated hyphae , it is simi l a r to Arachnio tus and 
Nara~~~bella . Howev er ~i§£2f! regularly forms spherical , 
dis cre t e gymnoth ecia , whereas the latter genera bear asci in 
confluent masses o r naked clumps. Furthermore , both ge nera 
have obla te or l enticular ascos pores whi ch ofte n have an 
equatorial rim or furrow, or e ve n polar thickenings ( von 
Arx, 1971). Arachniotus diffe r s from B.enis pora in ha vi ng 
sp herical asci {von Arx, 1977) and ].~simhella is 
distinguished by its ring-like initials s urrounding a 
central cell (von Arx, 1 977 ). Final l y, bo th genera are 
cellulolytic and nEi t her ha s cha racteri stic con i di a l states , 
although poorly differentiated arthroconidia ma y be prese nt 
in a fe w species of ll!.£1l!!~otu s . 

Another ge n us l ackin g well - defi ned gymn othecia i s 
feta l ospor us Ghosh , Orr and Kue hn (1 963 ). Altho ugh r ecently 
placed in s yno nymy with .a_racbniotu s by von Ar x (1 977), 
~talosporus differs fro m Ara chniotus in havin g 
di sa rticul a ting thick-walled peridial hyphae and discoid , 
ob late ascospores . Peta l 0§£2£~ is better compared with 
Shanorella Benjamin (19 56). The oblate ascospores of 
~§!Alosporus rule out th e inc lus i on of ~E~~IS in this 
genus . 

f§gy~Q~U~ is d istinguiEhed by its ellips oid or 
f us iform, smooth ascospores and by its gymnotbecium composed 
of a network of de matiaceous , thick-walled hyphae. Th e type 
species , R· ~~ .. has a ~eomyces conidial state . Howe ve r, 
the ascomata l initials and structure of a sci appear similar 
to t hose of ~ts· 

!j~~.§ differs from P.e ni.§.E.Q£~ in having 
characteris tic coil ed appendages and g l obose asco s por es (see 
Kwon-Chung, 1973). How e ver , t he Chrys 0.2.PQ.Iil.! s tate of R· 
!lavi ssima resembles tbe £h!Y§Q§£Q~ state o f ! · 
~~~· Th e tube rculate a leurioconidia are similar in 
s hape and s i ze- 6- 11 (1 3)u m in d iamete r for th e Chr ysosporiua 
s t a t e of .!! · flavissima compared to 8-14 um (Rip pon, 19 H) for 
the k· state of A· capsulat~. Howe ve r, the tubercles of the 
e (brown) type c onidia (Berli ne r, 1 968 ) of the latter 
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species are larger , finger-like projections ( Figs . 24 , 26) 
often measuring 2- Uum in length. These pro ject ion s often 
sho w g r e at varia tion in shape from narrow extens ions to 
broade r shapes with bud-like tips ( Berliner , 1968 ; Garrison 
and La ne , 1973). In contrast, the aleurioconidia of the f. 
state of Ji. flavissima are mo r e common ly spiny (Figs. 15-1 8) 
o" coa"sely tube "culate (fig. 2 1) o" even occasionally 
smooth -walled (Fig. 23) . However , the a l eu rioconidia {Fig . 
22 ) of on e st"ain (UA~ H 418 5) fo"med p"ominent finge" - like 
tubercles. 

The ChrysO§£Q£iuiD sta t e of .B.· fla,!issima can be 
diffe"entiated from the f . s t ate of A· ~P~~ by its 
distinctive yellow colonies . The colon i es of !· capsulatus 
are white or buff-brown and us ually downy. Furthermore B· 
flavissima neither produces microaleurioconidia as does '!• 
~1.\!ll ( Piq . 25 ) nor converts to a yeast phase wh en 
grown at 3 7 c. 

The yellow color of the colonies and conidia of !! · 
fla vissima suggests the form - genu s ~edonium. Carmichael 
(1 962 ) differentiated ~donium from fb£ysosporium by its 
larger (us ually 15 - 25um), golde n-y ello w aleuriocon idia, by 
the accessory pbial ocon i dia 1 state presen t in 11ost spec ies 
and by sexual states in the Hypocreaceae rather than the 
Gy~noascaceae. Host Sepedoniu~ species are ~ycoparasitic and 
d i gest cellulose , but not keratin . 

In its tube rculat e aleurioconidia, ~ · fl avissi~ 
resembles some other species of £hf~§porium . The 
~hrysosporium s tate of f2£lnascus ~doni.!!.! ( see 
Carmichael, 1962; von Arx , 1975) differs in bearing 
aleurioconidia on ampulliform s we llings and in ha ving 
orange- buff colonies . The £. state of A· t u berculatum (see 
Carmichael , 1962 ) i s distinguished by its powd ery, buff 
colonies and aleurioconidia which are pyriform or ovoid 
r ather than globose or subglo~ose. The colonies of 
~~ state of artbroderma IYI~ (see Padhye 
and Carmichael , 1971) are yellowish to buff , often vi th a 
distinctive yellow surface gro wth. Howe ver , its roughened 
aleurioconidia a r e pyriform and larger (us ually 6-1 2 x 
9- 20 u) than those of ft. fla vissima. 

Further investigations on the biological na ture of this 
fungus wil l be r eported by Gaur and Lichtwardt. 

Cultures exa•ined: UAHH ~140 (KS7-17-6 ), 4141 (KS2-3-15-1), 
41 8 4 (K S7-14- 2), 4185 (K S7 -13-5 ), 4186 (KS 7- 8- 2), 4187 
(KS7-16-4), 4188 (K $2-3- 20-1), 41 89 (KS2- 3-3B- 1), 41 9 1 
(KS7-15-7), all from so il in barn housing 11Y.Qtis !_e lifer, 
so uth-central Kansas , i s olated by P. K. Gaur, 1976 and 1977. 
OAHH 4190 ( KS2-1- 2) isolatEd from live r and spleen of mouse 
after injection vith soil suspension , by Gaur and 
Ucbtwardt. 
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COMPARATIVE ~lORPHOLOGY AND TAXONOMIC DISPOSITION OF 

EBULBOSUS, QUADRIFIDUS, AND VARIEGATUS IN 

THE GENUS COPRINUS (AGARICALES) 

W. W, PATRICK JR. 

Matthaei BotanicaZ Gardens , University of Michigan 
Ann Arbor, Michigan 48 109 

SUMMARY 

The type collections of th r ee C.H. 
Peck species f rom t he Picacei group in 
Coprinus are critically compared . The 
res ults s upport the placement of C. e
buZbosus and C. quadrifidus in synonymy 
under C. variegatus , a name given the 
t axon over twenty years earlier. Peck's 
conceptulization of his s pecies is dis
cussed and holotypic information f r om 
his unpublished notes is a ppended. 

Over al mos t a quarter century period, Charles H. 

1979 

Peck described three taxa in Coprinus that would now be 
considered to be closely rela ted members of the Picacei 
gro up . The three are l arge , often fugacio usly annula te 
Coprini some times approaching in size C. comatus ( ~ull. 

ex Fr . ) S . F. Gray, but us ually more similar in s t a ture 
to the robust C. atramentarius (Bull. ex Fr.) Fr . 
Othe r than their size, the dense , matted- fibri l lose 
veil is the mos t distinctive macroscopic fea ture of the 
basidiocarps, parti cularly as it becomes torn and sepa
rated into cons pi cuous a ppressed-tome ntose pa tches on 



the surface of the pileus . Peck and his associates 
found (as have subsequent researchers) that with few 
exceptions the fruiting period for C. ebuZbosus {Pk .) 
Pk ., C. quadPifidus Pk., and C. variegatus Pk . is 
spri ng and early summe r rather than late fall as is 
most typical for C. atrwnentarius and C. comatus . 
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I n Peck ' s descriptions, C. ebuZbosus, C. quadrifid
us , and C. variegatus were characterized on the basis 
of macroscopic features , the only comparable microscop
ic characteristic {spor e size) being non-discriminating. 
Later mycologists have had difficulty in construing 
Peck ' s concepts of these taxa and confirming the pres
ence of the three in thei·r regional investiga tions of 
the North American flora . Ncllvaine (1902), Hard 
(1908), and ~lcDougall (1925) report (as variety or 
species) only C. ebuZbosus . Bisby (1938), Christensen 
(1946), Smith (1958), and Groves (1962) mention only C. 
quadPifidus . Kauffman (1918) describes bGth C. ebuZb
osus and C. quadPifidus , as does Graham (1944). Graham, 
however, only includes C. quadPifidus in his key to his 
descriptions of Coprini . Coprinus variegatus evidently 
has not again been reported. 

As an aid toward resolution of the confusion rela
tive to the identity of these species , Peck ' s type col
lections have been examined and the results of the hy
pha! analyses critically evaluated. The recognized 
taxon is to be considered for North America as a whole 
after material has been received for s tudy from a wide 
r ange of localities. 

MAfERIALS AND METHODS 

For best revival, slide- mounts of herbarium mater
ial were hot - plate heated (without boiling) i n a 2:1 
chloral hydrate:water medium (CH). Spore measurements 
are given in face view followed by side view (profile). 
Abbreviations used in descriptions include x (mean or 
range of means) , ± (more or less), L:W (ratio of spore 
length to face- view width), C {percent compression or 
ad-abaxial flattening of spores based on the percent 
diffe rence between the mean widths in face and side 
views) , w&c (wall and content) , n.d. (not distinctive), 
and n.o .d. {not otherwise dis tinctive) . \<hen n . d., the 
wall is smooth , thin and colorless. Peck ' s descrip-
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tions give macroscopic and microscopic dimensions in 
inches (in.) and/or lines (one-twelfth inch) . Buller
ian terms for basidiocarp structure such as piloderma, 
pilocalyptra, cauloderma, and caulocalyptra have been 
considered e lsewhere (Patrick & Barrows, 1979) . Spac
ing cells, so characteristic of the Coprinus hymeni um, 
have been called paraphyses, pseudoparaphyses, aborted 
basidia, basidioles, brachybasidioles , and brachycyst
idia by various authors. Terming them spacing cells 
is indicative of my complete agreement with Buller's 
(1909, p . 7) original assessment of their primary f unc
tion in the hymenium. [The developing basidioles, of 
course, serve to support, and in a sense space , the · 
random, enlarged basidia in aequihymeniiferous agarics. 
But in the inaequihymeniiferous genus Coprinus , the 
s pacing cells are clearly not basidioles (i.e., not im
mature basidia).] The collections studied are from the 
New York Huseum at Albany (NYS). 

COMPARISON OF TYPES 

For ease of comparison, the descriptions a re inter
polated in the same order as the names . 

Coprinus ebuZbosus l 

Coprinus quadri fidus 

Coprinus variegatus 

Basidiocarps cespi tose and sometimes in large tuf t s , 
base of cottonwood stumps or on decayed trunks or 
branches of trees in woods, June and July. 

Basidiocarps g re ga rious or cespitose, damp vege t ab l e 
mold or much decayed wood under basswood trees, June. 

Basidiocarps dense l y cespitose, thin soi l and de
cayin g leaves covering rocks , wi th root-like threads 

1The macroscopic i n formation includes data from the 
first full description of the taxon by Peck (1895) 
when he raised var . ebuZbosus to speci es rank . I t 
was based upon a conspecific , Elam Bartholomew col
lection from Rockpor t , Ka ns as . 



at the base, June . 

Pileus thin, campanulate , 2-3 in . broad, variegated by 
the cuticle breaking into broad superficial persistent 
whitish scales, the surface beneath the cuticle some
what striate, grayish brown, the margin at length rev
olute , lacerated . 
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Pileus thin, at first oval, then campanulate , finally 
± expanded with the margin revolute, 2-3 in . broad , 
when young adorned with a superficial floccose - tomen 
tose whitish or slightly yellowish veil which soon 
separates into evanescent flakes or scales and re
veals the finely striate surface of the pileus, whit 
ish becoming grayish or grayish brown with age, the 
margin often wavy or irregular. 

Pileus fleshy , fragile, oblong-ovate, then campan
ulate, obtuse, 1- 1 . 5 in . broad, hygrophanous, pale 
watery- brown when moist, whitish or cream color 
when dry, variegated by scales and patches of a 
superficial ochraceous tomentum (which peel off in 
flakes, revealing the smooth pileus beneath), the 
margin finely striate . 

Lamellae narrow, thin, crowded, free, slate color be
coming black, with spores 0.0003- 0.0004 x 0 . 0002 inches. 

Lamellae broad , thin, crowded, free, at first whitish, 
then dark purplish brmm, finally black, with spores 
0 . 0003-0 . 0004 x 0.00016- 0 . 0002 inches. 

Lamellae lanceolate, crowded , ascending, free, 
white , then rosy brown, finally black, with spores 
0 .00033 in . long . 

Stipe equal (having no bulb) , 3- 6 in . long, 2-3 lines 
thick, hollow, white . 

Stipe equal or slightly tapering upward , 3- 4 in. 
long, 3- 4 lines thick, hollow , floccose - squamulose , 
white, sometimes with a slight evanescent floccose 
ring near the base . 

Stipe equal , brittle , 2- 4 lines thick (plant 3- 5 in. 
long), hollow, white, at first peronate - annulate, 
then floccose - pruinose, the slight abrupt annulus 
soon vanishes . Threads [rhizomorphs] white , branch
ing. 
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Spores 7-9(9.5) x 4 . 5- 5(5.2) x (4.2)4 . 5- 5 ~m (x 8 . 1 x 
4.8-4.9 x 4.8), L:W=l . 53- l . 83 (x 1 . 67), in face view 
(fig. l) naviculate- subelliptic, in profile inequilat
erally subelliptic, ± terete (C=l- 2%); germ pore exact
ly apical , 1.2 ~m diam ; wall smooth, rather thin , medi
um brown with reddish tinge (CH); content none apparent. 

Spores 7- 9(9 . 5) x 4.5-5 . 2(5 . 5) x 4 . 5- 5(5 . 2) ~m (x 7. 9-
8 .4 x 4.9-5.o x 4.8-4 . 9) , L:W=l . 50- l.8o (x 1 . 61- 1 . 69) , 
in face view (fig . 2) rather narrowly subfusoid to 
subelliptic, in profile inequilaterally narrow sub
elliptic to almost cylindric,± terete (C=2-3%) ; germ 
pore exactly a pical , 1.2 ~ m diam; wall smooth , rela
tively thin , medium b rown to medium red-brown; con
t ent clear . 

Spores (7)7. 2-9(9.5) x 4 . 7- 5.2 x 4.7- 5.2 ~ m (x 8.1-
8.3 x 4 . 9- 5.0 x 4.8- 4.9), L :W=l.50 - l . 8l (x 1 . 63-
1.65), in face view (fig . 3) navi culate-subelliptic , 
in profile inequilaterally subelliptic, ± terete 
(C=l-2%); ge rm pore exactly apical, 1. 2 ~m diam; 
wall smoo th, relatively thin , medium brown to medi 
um reddish brown; content clear. 

Basidia tetrasporous , dimorphic: utriform, ca . 27-30 x 
7-7. 5 ~m, subpedicellate clavate , ca. 17- 20 x 6 . 5- 7.5 
~ m; w&c n . d. 

Basidia tetrasporous, dimorphic: utriform (sligh tly 
strangulate above), ca. 24-29 x 7-7 . 5 ~m, subpedicel
late clavate , ca. 15-20 x 7-7 . 5 ~m; w& c n . d . 

Basidia tetrasporous , dimorphic: strangulate - utri
form , ca . 23- 30 x 7- 7.5 ~m , subpedicellate to pedi
cellat e clavate , ca . 16-20 x 7-8 ~ m; w&c n.d. 

Spacing Cells well differentiated i n the hymenium, with 
3-5 s urrounding each basidium (x 3.8), rounded subrec
tangul ar , 14-18 x 8- 16 ~ m; w&c n .d. 

Spacing Cells well differentiated, with 3-5 around 
each basidium (x 4.2), rounded subrectangular, ca . 12-
17 x 8- 15 ~ m; w&c n . d . 

Spacing Cells well differentiated, with 3- 5 around 
each basidium {x 4 . 1), rounded s ubrectangular, ca . 
10-14 x 8-16 ~ m ; w&c n.d. 

Pleurocys t idi a abundant, very large, 98- 206 x 22- 35 ~m, 



elongate obclavate with rounded apex; w&c n.d . 

Pleurocystidia abundant but not reviving; w&c n.d. 

Pleurocystidia present but not reviving; w&c n.d. 

Cheilocystidia lost due to deliquescence of the margin. 

Cheilocystidia not preserved. 

Cheilocystidia not preserved. 

Lamella Trama of interwoven, branching, narrow hyphae, 
3-8 urn diam; w&c n.d . 

Lamella Trama of branching, tightly interwoven , poor
ly reviving hyphae, ca. 4-8 urn diam; w&c n . d . 
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Lamella Trama of intricately and tightly interwoven, 
freq uently branching hyphae, 3-7 urn diam; w&c n . d . 

Pilocystidia absent . 

Pi locystidia absent. 

Pilocystidia absent . 

Piloderma not distinctly differentiated from the trama. 

ODG 
Ooo 
OQO 

Figs. 1-3. Type collec tion basidiospores (x3500) . 
1. Coprinus ebu ~bosus . 2. Coprinus quadri f idus . 3. 
Coprinus variegatus . 
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Piloderma not distinc tly differentiated . 

Piloderma not distinctly differentiated. 

Pileus Trama of radially oriented, occasionally branch
ing hyphae, yellowish in mass (CH); cells often huge 
and broadly elliptic to s ubfusoid, 4-38 ~m diam (to 105 
~m long); wall smooth,± thin, nearly colorless; eon
tent n.d. 

Pileus Trama of radial, occasionally branching hyphae, 
in mass light yellow; cells cylindric to often broad
ly ell iptic , 5-39 ~m diam, up to 100 ~m (or more) 
long; w&c n.d . 

Pileus Trams of poorly reviving, ± radial, occa
sionally branching hyphae, in mass golden ochra
ceous; cells cylindric, broadly elliptic, or even 
subvesiculose, 4-20 urn (or more) diam; w&c ± n . d. 

Caulocystidia none f ound. 

Caulocystidia none found. 

Cauloeystidia none found. 

Cauloderma (upper stipe) a thin layer of interwoven, 
branching, ± non-diverticulate, narrow hyphae, 3-7 urn 
diam; wall smooth , thin, light yellow; content n.d. 

Ca uloderma (upper stipe) a thin, sporadically evident 
zone of intricately and tightly interwoven, branching, 
narrow hyphae, ca. 3- 6 ~m diam; w&c n. d. 

Cauloderma (upper stipe) a poorly reviving, thin 
layer of intricately and tightly interwoven, branch
ing hyphae; w&c n . d . 

Stipe Trama of vertically parallel, hardly branching 
hyphae, 4-13 urn diam; w&c ± n.d. 

Sti pe Trama of parallel, infrequently branching fila
ments, 5-20 urn dia m; w&c ± n.d. 

Stipe Tr ama of pa r allel filaments, 3-16 urn diam; 
w&c ± n.d. 

Veil Remnants on pileus (pilocalyp tra) of much , rather 
tightly interwoven, branching hyphae, in mass medium 
ochraceous (CH); ce lls ± cylindric, 3- 7(9) ~m diam; 
wall smooth, ± thin, colorless to refractively ochra
ceous; content n.d . On lower s tipe (caulocal ypt ra) of 



somewhat axially oriented, though interwoven, moderate 
ly branching, narrow hyphae, 2.5 - 6 ~m diam; wall light 
yellow, n . o.d . 

Veil Remnants. Pilocalyptra of quite interwoven, 
moderately branching hyphae; cells cylindric , 4-8(15) 
~m diam; wall smooth , often ornamented with highly 
refractive platelets of golden ochraceous material; 
content n.d. Caulocalyptra of much-interwoven, 
branching, narrow hyphae, 3- 6 ~m diam, in mass color
less to yellowish, n .o . d . 

Veil Remnants. Pilocalyptra of subradial , very in
terwoven , moderately branching hyphae; cells cy
lindric, 3.5- 6(8) ~m diam; wall smooth to often 
ornamented with platelets of very refractive goldeu 
ochraceous material; content n.d. Caulocalyptra 
of intricately interwoven, moderately branching, 
narrow hyphae, 3-6 ~m diam , in mass colorless to 
yellowish , n.o.d. 
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Clamp Connections abundant throughout the fruiting body . 

Clamp Conne ctions abundant throughout . 

Clamp Connections abundant throughout. 

Collec tions studied. USA: NE\i YORK: ORLEANS CO.: 
C.E.Fairman s.n. (holotype of C. ebulbos us ), Lyndon
ville, June [1890]. LIVINGSTON CO.: C. H. Peck s.n. 
(holotype o f C. quadrifidus ), Portage, June [1896]. 
ORANGE CO.: C.H . Peck s .n. (holotype of C. variegatus ), 
slope of Crows' Nest near \iest Point, June [1871] . 

DISCUS SION 

\~1 en proposing thes e three taxa in 1873, 1891, and 
1897, respectively, i t is evi dent f rom his observations 
and notes that Peck related them to species which are 
now placed in distinctly separate groups in today ' s i n
frageneric classification (Patrick, 1977). Coprinus e
bulbos us was at first considered a variety of the Euro
pean C. picaceus (Bull . e x Fr.) S.F.Gray , the t ype o f 
Coprinus sect. Picacei . Four years hence, Peck de
scribed var. ebulbosus more f ully and raised it to spe
cies level, having found it to differ consistently f rom 
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C. picaceus in its smaller stature , lack of a bulbous 
stipe base, and much smaller spores. Obvious addition
al differences were the American species ' very cespi
tose habit ( ' about fifty grew in a solid clump , all 
united at the base ' ) and association with decaying 
hard~<ood. 

For C. quadrifidus , the above differences from C. 
picaceus would be equally applicable. Peck, however , 
didn ' t relate C. quadrifidus to C. picaceus , but rather 
referred it to "tribe Tomentosi", a group now consider
ed for the most part consectional with the LanatuU 
(Patrick, l . c.) . The epithet, quadrifidus , is based on 
a non- specific feature of the type collection where · 
Peck (1897) noted that, "When mature the pileus becomes 
pe r fora t ed in the center and soon splits into three to 
five , commonly fou r, segments, the division extending 
a short dist ance down the stem, allowing the parts of 
the pileus to droop on the recurved upper parts of the 
stem. " This condition, having to do with the thinness 
of the pileus trama, s ubumbilicat e-pe rforating disc, 
and api cally completely hollow stipe, is occasionally 
seen in other s pecies of Coprinus . 

As with his C. quadri f idus , Peck's C. variegatus 
has the same characteristics of C. ebulbosus that dis
tinquish the latter from C. picaceus . However, Peck 
associated C. variegatus with a third sectional group 
in Coprinus . It was said to be "allied to C. atramen
tarius", type of the Atramentarii . 

These relationships that Peck assumed for his spe
cies a r e o f interest even though they were only rather 
tenuously based upon macroscopic aspects of the fruit
ing bodies. Such Ges taltal catagorization may explain 
sufficiently Peck ' s continued recognition of them over 
the years, whereas the data presented here from critic
al comparison of the types quite conclusively show C. 
ebulbosus , C. quadrifidus , and C. variegatus to be 
synonymous. Even macroscopically , the approximately 
one hundred year- old type collections appear similar, 
and the analysis of spore and hypha! s tructures reveals 
no signi ficant di ffe rences . Peck ' s descriptions of the 
f reshly collected basidiocarps also indicate equiva
lence , the col or variation , as well as unquanti fied 
lamellar differences , being well within the range ob
served by the author in over twenty personal collec
tions of the species. It ' s probable, with no keys or 
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other means of comparison published, that Peck had dis 
tinct concepts of C. ebuZbos us , C. quadri f idus , and the 
much antecedent C. vaviegatus , by having had associated 
their respective original collections with quite dif
ferent taxa . Of course there is also the possibility 
that Peck simply no longer had C. vaviegat us in mind 
after such a long period (and his tremendous contribu
tion of so many new North American taxa) prior to when 
the others were described . But with C. ebuZbosus and 
C. quadrifidus , their close chronology (1891, 1895, 
1897) is more suggestive of his having pegged them at 
first sight to the relatively distantly related C. 
picaceus and C. tomentosus l , rather than having ever 
critically compared them themselves . 

Alexander H. Smith (1948), in his study of many of 
Peck's types in Coprinus , emphasized the importance of 
first having extensive knowledge from nature of a group 
as prerequisite to an accurate interpreta:ion of diag
nostic characters in what are often old and poorly pre
served specimens . Peck ' s type collections were not 
preserved well by means of rapid and careful drying and 
interpretation of the pilear tissues is not easy unless 
sections are revived adequately in a heated chloral 
hydrate solution . Smith's distinction between the taxa 
(in KOH) on the basis o f the narrow vs. broad cuticular 
hyphae was not subst antiated since the "cuticle" is 
actually velar in C. variegatus when o f filamentous , 
narrow hyphae. And, the "vesiculos e cells" appear rep
resentative of outer tramal tissue in the holotypes. 
This can be readily confirmed in fresh or cor r ectly 
dried collections whether determined (auct . ) as C. e
buZbosus , C. quadrifidus , or C. variegatus . 

In addition, the "ventral hump" found by Smith 
(l.c.) on some spores in type material of C. ebuZbosus 
and C. variegatus appears not to be taxonomically sig
nificant. This evident artifact is due to a more or 
less longitudinal, erumpent fissure in the lower adax
ial su c face and has been seen in several Coprini (as 
well as in PsathyreZZa) where the spore wall is rela
tively thin overall . It was observed by me on some 
spores in the type of C. quadrifidus also. Such adax-

lEx commentariis ineditis Peckii. 
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ial rupturing could as well be indicative of over-heat
ing of the specimens when drying as of tardiness in 
drying them. Germination, of course, occurs through 
the apical pore. 

Original observations by Peck on changes in spore 
deposit color are noteworthy . When a severed pileus of 
C. variegatus is placed on a slip of white paper and 
covered, the spore print produced and when at first 
viewed is a deep brown color with only the slightest 
reddish tinge. Immediately afterward, however, the ex
posure to open air effects a rapid blackening of the 
deposit as it dries . "The s pores are not clear black 
but rather brownish-black at first, becoming black on 
exposure to the air.l" This characteristic of C. vaii 
egatus isn't unique among Coprini, but is ~ost notice
able in the thinner-walled, phaeosporous species. 

CONCLUSIONS 

Coprinus variegatus Pk ., Bull . Buffalo Soc. Na t. Sci. 
1 :54. 1873. 

=Coprinus ebuZbosus {Pk.) Pk., Bull. Torrey Bot. Club 
22: 491. 1895. 

=coprinus picaceus (Bull. ex Fr.) S .F. Gray var . 
ebuZbos us Pk. , Ann. Rep . Ke•• York St . ~lus . 44: 
20 . 1891. 

=Coprirtus quadrifidus Pk ., Ann. Rep . New Ycrk St . 
Nus. 50:106. 1897. 
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(Addendum) 

Additional information on Coprinus variegatus is 
contained in Peck's unpublished notes (Notebook 4:21; 
NYS). Quoted below is the actual original, though un
published, desription of the type collection and it was 
the basis of Peck ' s (1873a, 1873b) twice- published ac
count . 

"Pi leus ovate-campanulate, obtuse, fleshy, thin , at 
first entirely covered with a f lo ccose coating, soon 
breaking up i nto ochraceous scales and separating in 
l a r ge patches , leaving a smooth hygrophanous watery 
brown pileus which is finely s triate on the margin and 
becomes a creamy-white by drying; lamellae lanceolate , 
crowded , free , ascending, white, then changing to a 
rosy brown, then blackish brown co lor; s tem equal, fi 
brous-fles hy, brittle, hollow , white pruinose-floccu
lent (in the early stage covered by the veil, hence 
peronate -annulate by the expansion o f the pileus), wi th 
wh i te branching rootlets at the base; spores blackish 
brown . 

"About the roots of trees and on this black soil 
covering ro cks in woods. Slope of Crows Nest, June. 
3 ' -5 ' high, 1'-1.5 ' , stem 3"- 4". 

"A large densely caespitose species of t he size and 
height of C. atramentarius , but very distinct from that 
species by its floccose seceding veil." 
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T HE GENUS COPRINUS I N WE STE RN NO R T H AMERICA 
PART III: SECTION ATRAME NTARlii ' 

FRED VAN DE BOGART 

Depa rtme nt of Botany 
U ni ve rsity of Washin gton 

Sea t t le , Washin gton, 98 19 5 

SUMMARY 

Th i s third pape r of a s e ries or. we ste rn 
No rth Ameri c an spec ie s o f Coprinus cons ide r s 
4 species a nd 2 vari e ti e s comprisin g the we st
e rn r ep resenta t ive s o f th e sectio n Atrame ntarii. 
Three ne w species, Cop r inus striatus, ~ 
pinguispo rus , and~ dep ress i ceps are de
s c ribe d, One ne w v a riety,~ atram entarius 
var. crassivelatus is de scribe d, A key to the 
specie s an d varietie s fo und in western No rth 
Americ a is pro vide d. 

INTRODUCTIO N 

I n this third pape r on western North Ame rican 
Coprini, 4 spec i e s and 2 varieties are a dded to those pre
vious l y r ported (Van De B ogart , 1976 , 1979). Three 
spec i e s and one varie ty are de s c ribe d as new, 

The mate rials and m e thods, t e rminolog y and color 
t e rmino logy are as use d in the first pape r of this s e ri es 
(Van De Bogart, 197 6) . 

1 This paper is bas ed in part o n a thesis subm itt e d to the 
Graduate School of the Unive rs i ty of Was hi ngto n in part ial 
ful fillme nt o f the r e qu i r ements for the d e ,; r ee o f Docto r of 
Ph ilosophy. 
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All coll e c tions e xamin e d ar e d po site d in th e M yco 
lo g i ca l Herba rium of the n i ve rsit y of Wa s hin gton (W TU) . 
The co il ctions used for pre pa rin g the ca m e ra Iu c ida 
dra win g s and in obtaining the mic r os co pi cal data are 
indi ate d by an as t ris k (*) afte r the co llec tio n numbe r. 

C o prinus Pers . pe r S. F . Gray, Sec tion At 1·ame ntarii F r . 
Epic ri sis , p. 243, 1838. 

Tru e pi leal s u rface outsid e of the apical disk c om
posed o f rad ially o r ie nte d, slend e r, cy l indri cal hyphae , 
a t least nea r th e apex i n you ng speci m e ns with s m all; 
appre ss e d and u sua lly b r own r e d-brown o r ye llow- brown 
colo r e d s ca le s c omposed o f fibrils. The hyphae in th e s e 
fib ril s are ali gne d tn parallel bundle s within e a ch s c ale 
bu t are oriente d more o •· l e s s a t random to the radially 
o ri e nt e d hyphae of th e e pic utis, Th e s e s c ale s a nd fibrils 
o ft e n become m e r ge d with th e e pi c utis in a ge , gi ving th e 
pileus a g labrous appe arance macrus copically. Un i ve rsal 
ve il devoid of sphaerocysts, pi leocystidia and caulocys 
tidia abs e nt . Man y lar ge and c harac t e risti c ple uro cystid
ia prese nt as m ec hanic al brace s that hold adja cent 
lame lla e apart . No true annulus pr e s en t, but th e r e is an 
annu la r lin e o r flang e o n th e stipe composed of sle nde r, 
anastomos e d in terwove n

1 
occasionally c lamp e d

1 
s eptate, 

hyaline to ye llow hyphae , ma r king the ea rl y posi tio n o f 
the pi lea l margin against th e st ipe . Fi lame nts of the 
annular zone same as those formin g the s ca l e s o f t h e 
pi leu s and bas e of the stipe , and often containing similar 
amorphous c ontents 1n some of the cell s . C olor d 
a ppre s s e d s ca l e s like th o s e at th e pileal apex ofte n p r e s
e nt o n the s t ipe be low th e annular line o r flan ge . Spo r e s 
usually less than 12. JJm long and o c casionally distin c tly 
ornamented. Specie s of med ium t o large size , g rowing 
ne ar tree s an d on disturbe C::l s o ils, neve r cop roph ilous 

TYPE SPECI E S: Coprinus atrame nta ri u s (Bull . pe r Fr.) 
Fr. Epic r is is, p . 2.43, 1838 . 

Observations: T h e unive rsal ve il o f th e species of s ection 
Atrame nta rii s ee ms to b e uniqu e . It is composed of most
l y ve r y sl e nd e r , thin wall e d hyphae that usuall y contain a 
ye llow to ye llow-b r own amorpho us s u bstance. With a ge 
o r e xposure, the walls of most of t he s e hypha e s eem to 
l yse, le a v in g t his amo r phous con t e nt be hind as th e on l y 
vi sual evidence o f the veil. Som e tim e s the indi v idua l 
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strands seem to m e rge into broad filam e nts and patches 
which form th e c olored s c ale s of the stipe and pileus. Th e 
mic ros c opical feature s s eem t o be uniform for these 
spec ies , and most of the major diffe r e nce s are the pileal 
shape and th e p r e s e n ce or abs ence of an umbo. 

KEY TO TAXA OF SECTION ATRAMENTARII 

A , Pile us with promine nt brownish striations J 

A. 

but no pli cate stria t ions . . . . I . Coprinus striatu s 

Pileus with no prOmine nt b rownish striations, 
but s ometimes w ith small p li cate striations 

B . Spo r e s broadly ovat e-e llipso idal to 

B 

s ubg lobose . . . . 2 . C o prinu s pin gu isporus 

B . S po r e s m o stly e llipsoidal or narrowly 
ovate-ellipsoidal but neve r subg lobose c 

C. Spore s broade st in late ral v iew {laterall y 
comp r e ssed); apex of pileu s de pre ss e d 

c . 

. . . . . . . . . . . . . . . . . . . . . 3. Coprinus d e pre ssi ce ps 

Spo r e s r o und in c ross-s ect ion o r broade st in 
d o rsal vi e w {dorso ve ntrally compre ssed); 
apex of pile us plane or umbonate . . ...... . ... . 

D . A pex of pileu s rounde d flatt e ne d or 
trunc ate but neve r umbonate, ve ii 
always rathe r s canty and ne ve r pr e s-
ent as th ic k areo late patches . .. . . . . 

D 

4 , Coprinus atrame ntarius var. atramentarius 

D . Ap ex o f p i l e us either u mbonate or the 
ve il rather abu ndant a nd ofte n fo rmin g 
ar eolate patche s . . ........ . ......... . . E 

E. Ap ex o f p i l eu s umbonate , ve il not abu ndant 
5. Coprinus atramentarius var. a um inatus 

E . Apex of pile us not umbonate, ve il thi c k , 
oft e n formin g areolate patch e s ...... . 

6. C o prinus atramentarius var. cras sive latu s 
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I. Coprinus striatus VAN DE BOGART sp. nov. (Fig. I) 

Pileus prima ovatus dein coni cus , ~ostea can1panu 
latus 

1 
postremo revolutus 

1 
semper ad ap1cem umbonatus 

1 
primo 2 . 0 -2. 8 em lon gus , post expansionem 3.0-4.0 e m 
latus, c remeialutaceus 

1 
ex a pice ad rna rginem striis 

promine ntibus brunneis radiantibus , apex brunneus, co lor 
pilei immutatus praeter locos per autolysem denigrates; 
pag ina pilei g labra non ve r e plicato-striata. V elum uni
versale haud manilestum. Caro tenuis , fere m embran
acea, ad apicem usque ad 2.0 m_m crassa. Stipe s cavus 
basem versus angustatus, tum diametro maximo c ir ca 1}3 
longitudinis suis attingcns, inde apicem ve rsus satis 
angustatus, 8.0- 10. 0 em longus, 2.4-5.5 mm c rassus, 
albus raete r squame llas par va s brunneas in parte tertia 
bas e os, opacus. Pagina stipitis la evis et g labra, etiam 
sericea supra basim le vite r squamatam. Care aliquan
tum fibrosa e t usque ad 2 .0 mm crassa. Lamellae 
angustae e llipsoideae, aliquot lame llulae adsunt, l. 0-2.6 
em longae, 0.8-1.0 e m latae, librae, primo confe rta e sic 
r emanentes , per cystidia longa separatae quae inter pagin
as lamella rum conti gua rum ponticulos fa cunt, prima 
pallida dein pallide fuscae, postea satis atrobrunneae, 
autolysis completa. 

Spo rae ovatae , per transectionem rotundae, 6. 5-8. 8 
x 4 . 4-5 .0 urn, poro ge rmin inal i apicali 1.8-2.1 llm lato, 
in cumu lo atrobrunneiatrae, pe r mi c roscopium brunneae, 
.in 3% KOH mox pallidig riseae, guttu lata e , rasilitunicatae. 
Basidia trimorphi ca , tet raspora; basidia bre viter c la vata 
13.0-14.5 urn lon ga, 7. 5 lltn eras sa, basidia Longe cla vata 
16. 2-20.0 urn tonga, 8. 8 urn crassa basidia clavata Longe 
pedicellata 22 . 5-28.8 urn tonga, 6 . l-8.8 llm crassa. 
Cheilocystidia ellipsoidea , 105.0-125.0 llm to nga, 20.0-
35.0 IJm cras sa, hyalina, rasili tuni cata. Pleurocystidia 
anguste e llipsoidea, 105-144. 5 urn longa , 19.0-36.5 urn 
c ras sa, hyalina, rasilitunicata, in lame lla admodum con
tigua saepe per apicam inclusa. Pagina pilei e hyphis 
g rac ilibus cylindriceis radiantibus constans. Velum uni
versale in pagina pilei e t basi stipitis e fibrillis vel r e li
qu iis fibrilla rum cons tans. Eleme nta ve li in pagina pilei 
pro parte maxima e contenta amorpha lute ibrunnea cellu
la rum tabidarum cons tant ia, solum aliquot cellulae intac
tae r emanentes. Cellulae ve li stipitis nun c ad fragmenta 
an1o rpha lutcibrunn ea deminuta c , nun c pro hyphis propriis 
videtur, qu i bus cylindrici s, l . 2-2.5 llm diam, tenuituni
catis. et saepe contentis simillimis Juteibrunneis quibus 
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f ra gmcntis amorphis sensim comm is cunt. 

Fibu lae in stipite, pagina pilei, e t in t rama 
lame llarum ads unt. 

Holotypus FV DB 2168, te rres tris, solitarius ve l in 
turmis parvis , in sylva Lee di cta in com itate Snohom ish 
pag i Wash i ngtonis 4 ovembris 1968 lec tus , in he r ba r ia 
Unive rsi tatis Washin gtone nsis (WTU ) conse r vatus . 

PILE Sat first ovate , then co nic , then campanu
late , and finall y r evolu te , alwa ys w ith an umbonate apex, 
prio r to expans ion 2 . 0-2. 8 e m in le ngth and afte r ex pan
sia n 3 .0 -4 . 0 em in breadth. Cr eam y pale tan with prom 
i nent , ra dially o rie nte d brown st riati ons from apex to 
ma r~ins, apex brown. Co lo r rema inin g the same e x cept 
whe r e b lac j<ened by the produ c ts of autodigestion . No 
pli cate striation develops. Surface g labrous to the unaid
e d eye , no supe rficial evid e nce of a unive rsal ve il. F l e sh 
t.hi n

1 
almost memb ranous

1 
except at the ape x whe re it is 

up to 2. 0 mm thick . 

STIPE hollow, narrow at base, the n e nlarging to a 
max imum d iame te r about one-th i rd of th e way up and the n 
tapering to a fai r l y narrow a pex 8.0- 10.0 em x 2.4-5,5 
mm, White except for small brown s cale s o n the lowe r 
o n e -third, opaque. Surface smooth and g la brous o r even 
silky above the slightly scaly stipe bas e . Flesh som ewhat 
fibrous and up to 2. 0 mm thick . 

LAMELLAE na rrow e llipsoidal, some sho rt lam_el
lae present, 1. 0-2.6 x 0 , 8 - l. O e m, fre e , c rowded at ft rst 
and r emaining s o , kept s eparate by long b r idgin g pleuro
cystidia that prevent oppos ing lamella r fa ce s from tou c h
ing. Pa le , then light brown a nd ve ntua lly deep brownish 
bla ck. Auto digestion complete, the e ntire com plement of 
lamellae a s well as most of th e pilea l fl e sh being l y s e d, 

ODOR AND TASTE n ot obs e rve d. 

SPORES ovat e , r ound i n cross- s ectio n, 6 .5 -8.8 x 
4. 4-5.0 ~m~ , apiculus o f mod e rate si ze and visible , ge rm 
pore api cal, 1.8 - 2.1 I.Lm in diame t e r . Color e n mass e 
dee p brownish bla ck, microscopi ca ll y medium brown in 
3% KOH, guttulate, tending slowl y to turn pa le g rey in 3% 
KOH afte r 10- 12 minute s. Wall smooth . 
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BASI DIA trimorphic, sho r t clavate and 13.0-14.5 x 
7.5 ~'"',lo ng c lavatE' 16 .2-20 . 0 x 8.8 um, lon g pe dice llate
cla va t e a nd 22.5-28.8 x 6.2-8.8 UJTI, all four-spored . 

CYSTIDJA: Chei locystidia e lli p soidal, 105 . 0- 125 . 0 
x 20 . 0-35.0 .un1, hya l ine, srnooth. P l eu rocy stid ia narrow
l y el l ips o ida l , 10 5 .0- 14~.5 x 19 . 0-36.5 ~Jm, with a short 
pe dice l, 2 . 0-3.0 )..l rn long, hyalin e , smooth. No othe r 
cys t idia p resent. 

P JLEAL SUR FACE of radia l ly orien t ed slender 
cylind r i al hy pha e . 

UNIVERSA L E l L o f fibri l s ot· th remains of 
fibri l s on p i lea l surfa ce and stipe base, the ve il e l e ments 
on the pileal su r fa e cons i sting aln1ost enti r·e l y of th e 
an1o rphous ye ll owi sh brown conte nts of b r oken - down ce l ls, 
on ly a few i ntact ce l ls r e rna inin g . Stipe ve il e l e rn e nts 
son1 e times reduced to patches of an1orphous yellow- brown 
n1~ ter ial and sorne t in1es appearing as di stinct s lender 
cy l ind r i c hyphae l. 2-2.5 um i n diam e ter thin wa ll ed and 
ofte n with the san1 e ye llow -b rown a n1orphous conte nt, that 
often imperce ptib l y mer ge with th amo r phous pat hes . 

CLAMP CONNECTIO NS present in stipe, on p il e a l 
surfa ce, an d tn la n1e llar t ran1a. 

HABITAT ter res tria l } nn dufr in co nife rou s \.voods , 
s o litary or in small groups. 

Observations: The pileal striations arc ve ry n1arke<.J and 
are an e as il y rccog nizab l fe ature of this species . 

Ma t erial Examined. Washi n gton : FVDB 147: HOLOTYPE, 
FVDB 2168* , ~ 1ovember, 1968 . 

2 . Copr in~ pi ng ui spo r us VAN DE BOGART s p. nov. 
(Fi g . 2) 

Pileus prin1o lat e conico-ovatus de in coni co
expansusJ demun1 per auto l }•se n1 dcs t ructus J nunquam 
revolutus

1 
primo 3. 5 - 4.0 e m longus , post expan sionetn 

3 . 0-4.0 cn1 latus ante dia tnet ro apic i s stip itis pe r a uto-
1ysen1 den1inutus estJ n1 o d i ce g riseib runneu s

1 
ad ap i cen1 

brunneus demu n1 in on1ni p i leo so r d id e brunneus , haud 
plicato-striatus: pagina pilei ut videtur lae vi ssin1a et 
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Fig . 2 . Coprinus pinguisporus FVDB l7, a. 
basidia , b. spo re s, c . pile al unive rsal ve il , 
d. stipe univ e rsal ve il, e . c heil ocystidia, 
f. p le urocys tidia, g. pi l eal t r am a clamp 
c on nections. 
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tantum squan1as brunneas parvas adha e rente s et late 
dispersas prae be ns quas serice as videntur. Caro ad 
marginem te nuis, apicem ve rsus c rassior usque ad 2.5 
mm . Stipes cavus, gracilis sed diametro c ir ca 1/3 lon gi
tudinis suis levite r amplificato, ad basim angustior e t ad 
apicem etiam an gustior, 7. 0-ll.O em longus , 4.0-8.0 mm 
c ra ssus, albus, opacus; pagina pro parte maxima laevis 
praete r squan1as paucas brunneas adpres sas subter prom
inentia annuliformi in parte infera dilatata stipitis; pars 
superna stipitis laevis, subsericea . Promine ntia annuli
formis loc us est ubi margo pilei in pa ginam stipitis con
jungitur. Caro librosa 0.8-2.0 mm crassa. Lamella e 
anguste ellip soideae, aliquot lamellula e adsunt sed haud 
manifestae, 2.0-3.8 em longae, 0.7-1.0 e m crassae, 
libe rae, ab initio confertissimae, ita usque ad autolysem 
remanentes, sordide albae dein pallidibrunnea e et pos
tremo atrobrunneae. Auto! ysis completa. 

Sporae late ell ipsoideae vel subglobosae, per tran
s ectionem rotundae 5.6-8.4 x 4.2-5.0 tm1

1 
poro germin

ationis apicali 1. 9-Z. 5 ll1Tl lato, tenuitunicatae, in cumulo 
at rob runneae, per microscopium pallidibrunneae, conten ~ 
to guttulato. Basidia trimorphica, te t r aspo ra ; basidia 
breVlter clavata 15.0 - 17.5 tm1longa, 7.5-8.8 tm1 crassa, 
basidia Ionge clavata 20.0-22.5 IJ.m longa, 7. 5-8.8 IJ.m 
c rassa basidia pe rlonge clavata 29.0-31.0 IJ.m longa, 
7. 5-8.8 IJ.m crassa. Cheilo cystidia globosa 12.0-15. 0 ll1Tl 
lata, che ilocystidia clavato- e llipsoidea 80.5-92.5 ll1Tl 

longa, 25 . 0-29.0 tm1 c rassa hyalina t e nuitunicata. 
Pleurocys tidia e llipsoidea, S2.5-99.0 IJ.m lon ga 26.4-33.0 
IJ,m crassa, hyalina, tenuitunicata, pedicello br~vi 1,0-3.0 
tm1 Iongo, in lamella admodum contigua saepe per api cam 
inclusa. Pagi na pilei ex hyphis cylindriceis radiantibus 
constans. Velum universale in pagina pilei e squamis 
par vis 1.0-2.0 mm longis, 0.5-1 . 0 mm crassis constans, 
quibus per mi c roscopium hyphis gracilibus ve l r e liqu iis 
hypha rum constantur. Elementa ve li in pagina pilei pro 
parte maxima e contentis amorphi s luteibrunneis cellu
larum tabidarun1 constant ia , Velum un ive rsale in basi 
stipitis et in zona annuliformi ve l volviformi ex hyph is 
gracilis tenu i tunicatis 1. 0 -3 .0 IJ,m diam aliquantum anas
tomosantibus inte rtextissimis constans,' hypha e ve li 
stipitis saepe co ntentia pallidiluteibrunnea p r aebens . 

Fibulae in pagina pilei, trama lamellarum, e t in 
trama pilei adsunt. Sporocarpium odore e t sapor c nullo. 
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Ho lotypus FVDB 17, t e rre stris, cespitosus, in s o lo 
argilla ceo ad basim alni, in s yl va Castrae Sini Sulphuris 
di c ta in comitato Snohomish pagi Washin gtonis 16 Octobris 
196 5 lectus, in he rbario Universitatis Washingtonis (WT U) 
conse r vatus. 

P ILE US at first broadl y co nic-ovate, the n spreading 
co nic a nd eve ntually lysin g , neve r r evolute , prior to e x
pansion 3.5 - 4 . 0 e m in l e n gth and aft e r expansion 3. 0-4 . 0 
e m in bre a dth before being r e duce d to si ze o( stipe apex 
by l ysis . Me d ium g r e y-brown to brown at the apex and 
eve ntually becom in g dark sordid brown ove r the e ntire 
pileus. No pli cate striation, entire s u rface s eeming ve r y 
sm ooth and having on ly a few s ma ll b row n, a d he r e nt, 
s omewhat fibrillos e- appearin g s c a l e s that are wide l y 
scatte r e d. Fle sh thin at th e marg in s an d th icke r t owa rds 
the ap x , up to 2.5 mm thick. 

STIPE hollow, slende r but sl igh tl y e nlar ged abou t 
o ne -thi rd of th e way up and narrower at the base and even 
nar r ower at the apex, 7.0-ll.O em x 4 .0 -8 . 0 mm. White 
except for a few brown i sh adher e n t scales b e low a small 
rin g like flan ge o n the enlarged portio n o f the lowe r stipe , 
opaque. Uppe r pa rt of stipe smooth, som ewhat silky. 
R i ng like flan ge p r e sent whe r e immatur e cap margin 
reste d on stipe surface. Fle sh fibrous, 0.8-2.0 mm thick 

LAMELLAE nar rowly e llip soidal some short 
lame lla e pre s e nt but not obvious, 2.0-3 .8 x 0. 7- 1. 0 e m, 
free , extre mely c r owd e d from the earlie st stage s and 
r e maining so until lysis, sordid white, then pale brown 
and finally dark brown . Autodi ge stio n co ns umin g the 
e nti r e pileus. 

ODOR A N D TASTE not o bs e r ve d . 

SPORES broadl y ova te-e llips o idal to subg lo bose, 
r ound i n c r os s - s ec tion 5 . 6-8 . 4 x 4.2-5 . 0 11m, apic u lu s 
tin y and ofte n not v isible , ge rm por e apic al, 1. 9 - 2.5 11m 
in d iam e ter. Colo r e n mass e dark brown mi c ro s copical
' , '' :;ht brown i n 3o/o KOH. Co ntents guttulate. Walls 
smooth . 

BASIDIA trimorphi c , sho r t cla va te and 15 . 0 -17.5 x 
7 . 5 8 . 8 um , lo n g clavate and 20.0 - 22.5 x 7.5 -8.8 urn , 
ve r y lon g c la vate and 29 .0-31.0 x 7.5- 8 . 8 um, all four 
spo r e d. 
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CYSTIDIA: Cheilocystidia g lobos e, 12.0-15 .0 J.IJ11 
in diam e ter o r clavate-e llipsoidal, 80 . 5-92 .5 x 25.0 - 29 . 0 
llm, hyaline, smooth . Ple urocystidia e llipsoidal, 82 . 5-
99.0 x 26.4 - 33.0 llm, hyaline, smooth , apices emb dd e d 
in opposing lame lla a n d b r idging the inte rlamellar gap, 
with a short pedice l, l. 0-3.0 llm long. No othe r ys t idia 
pre s e nt. 

PILEAL SURFACE of radiall y orie nte d cylindrica l 
hyphae . 

UNIVERSAL VEIL on p ile us appe arin g as small 
scales 1. 0-2.0 x 0.5-1.0 mm, mic r oscopically made up 
of poo rl y defined r e mains of s lender hyphae with a mor
phous ye llow - b r own contents le ft as a deposit whe n th E' 
cell wa lls of the hyphae lysed, th e ringlike flan ge and 
small s cales on th e lower part of the stipe compo sed of 
thin walled, slende r, some what anastomos e d and ve ry 
interwo ve n hypha e 1. 0-3. 0 llm in diame t e r that often ha ve 
pale ye llow-b r own amorphous co nte nts. 

CLAMP CONNECTIONS pre s e nt in lam e llar trama, 
in pilea l t r ama, and on pile al s u rfa ce . 

HABITAT subli gn i co lous, on cla y soil at bas e o f 
alde r tree in c~mpground, in lar ge ca e spitos e clumps. 

Obs e r vations : This specie s is r e adily separable from 
othe rs in the section by its ve r y broad to subg lobose 
spores. 

Mate rial Examined. Washin gt o n: HOLOT YPE, FV DB 
17*, 16 O ctobe r, 1965. 

3. C oprinus de p r e ssiceps VAN DE BOGART sp. nov . 
(Fig. 3) 

Pileu s primo subg lobo sus dein g loboso- con icus, ad 
apice m d ep r e ssus, primo 2. 5 - 3.5 em lon gu s post expan 
sionem 3.0-4.5 em latus, po stre mo per auto i ys em 
de structus, griseibrunneus, ad a p i ce m atro g ris eib r unneu s 
et sic r e manens usque ad nig r escionem admodum ante 
autolysem; pagina pilei haud plicato-st r iata, pro pa rte 
maxima la evis et g labra, aliquot fibrillis par vi s bru n ne is 
dispersis et adpre ssis . Caro ad marg in em tenuis e t 
apicem versus in c rassata, us q ue ad 2.0 mm c rassa. 
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Fi g . 3. Caprin"-! d e pr e ssi ceps FVDB l745, 
a . basidia, b . spores c . pileal universal ve il, 
d. stipe un iversa l ve il, e . cheilocystidia, f. 
pleuroc ystidia, g . stipe c lamp connecti on s, 
h. pile a ! trama clamp connec tions . 
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Stipes ca vus, lo ngu s e t graci l i s, in med ia a mpl ifi catu s 
bas im e t api cem ve rs u s levi te r co ntrac tus, bas i s in sub
strata pe nite r radi cata, supra mediu m albus , in fra me di 
um laevis

1 
se riceus, opa cu s ve l not is co lo rati s ex hiben s . 

Zona parva annulifo rmi ve l vo l v ifo rm i prope medium 
stipitis e s t lo cus ub i m argo pile i imma tu r i in paginam 
stipitis c on jun gitur . Ca r o aliquantum c ra ssa, fi b r o s a 
e tsi friabil i s, l. 0 -3. 0 mm c rassa . Lam e llae lan ceolatae 
l.0- 3. 3 e m lo ngae , 0.8 -1.1 e m c rassae , ab initio con
fe rtissima e et sic r emane n s dum pe r a uto lys em d e struc
tae , s o rdide albae de i n a lu ta cea e , po stea b r un ne i pur 
purea e , po stre m o atrobr.u nne a e; a uto l ys i s c omp leta . 

Spo r ae e llipsoideae levite r complanatae , aspectu 
late rali latissima e , 7.5-9.0 x 4.5 - 5 . 4 llm, po r o ge r m i na 
ti o n is apicali l. 0-2 . 0 gm lata , i n cumu lo bru nn iatrae , 
pe r mic ro spo riu m fu m osib runn e a e , gu ttu lata e , rasil i tu n i 
catae . Basidia trimo rphica, tet ras po ra, basidia brevite r 
cla vata 13. 5 -17. 5 llffi lo nga, 8 . 0 - 8 . 5 urn c rass a , bas id ia 
Io nge c la vata 19.0 -21. 0 u rn lo nga, 7. 5-8 . 0 llffi c rassa , 
bas idia longissima e t clavata ve l s u bulu l ifo rmia 26 . 0 -27 . 5 
llffi longa, 6 . 5 - 8.0 urn c rassa . Che ilocystidia variabil i s
s ima, inte rdum globosa 14 . 0- 36 . 0 urn lata alite r e llip 
soide a ve l subc ylindra cea ve l e tiam subt i b{ilo rmia, 7 7 .0 -
ILO. O x 14 . 0-38 . 0 x 10. 0 -14.0 x 12 . 0- 18.0 urn , hya lina, 
te nuitu ni cata, a pic ibus nunc o btu s i s nun c s u b c a p itatis e t 
a l iquan do i rrcgularite r r a m o sis. P lc urocy stidia e llip
soide a ve l subc ylindra cea, 122 . 5 -1 65.0 x 34 .0-46.0 urn, 
tonga, hyalina, te nuituni cata, inte rdu m pe di ce llo 2. 0 - 8.0 
urn. Pag ina pile i ex h yphi s cylindri ce is radiatim dispo s 
itis. V e l u m u ni ve rsale ad bas e m stipit is e t in pagina pile i 
e x f rustillis squam iform ibu s quibu s e mul t itudin i bus 
coadun it i s co nte ntorum amorphoru m lute ibru nn e orum 
h ypharum g ra c ilium c ylindr ica r um fa cuntur; frustilla 
stipitis c um t o m e nta laxo intexto h ypharum g ra ci lium 
tenuitu ni cata rum 1. 0 -2. 5 llffi dia m c o m mis c untur; hypha e 
illa e prom ine ntiam annulifo rme m fa cunt. H yphae tomc nti 
illius conte nta amo rpha lute ibrunn e a aliquando haben t . 

F ibula e in trama lame llorum adsunt. 

Holotypu s FV DB 1745, t e rre stris ve l sub lign icola, 
in solo p r ope Sali c em, solitarius vel in turmis parv is, i n 
sylva Wate r main dicta prope oppidum R e dmond di c tum, 
comitate King pagi Washingtonis 1 Nove mbris 19 7 2 l ectus, 
in h e rbaria Uni ve rsitatis Washingtonis (WTU ) conse r vatus . 
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PILEUS at first subg lobose the n rounded conic, 
c nte r o f p ileus depressed at ape x. Prior to expansion 
2. 5-3.5 em in length and after expansion 3. 0 - 4 .5 em in 
br adth unti l r e duced by autodige stion. Grey - brown to 
dark g r ey-brown at apex and r emaining so until blac ken 
ing just prior to autodigestion. No plicate striation. 
Surface mostl y smooth, largely glabrous with on ly a few 
s catte r e d small bits of brown fibrils appressed to it. 
F lesh thin at mat~gin but thicker towards the apex, up to 
2. 0 mm thi c k. 

STIPE hollow, long and sl nd e r 8 . 0- 10.0 e m x 4.0-
9. 0 rnm, tape r ed sli ghtly t o wards both base and apex from 
an e nlar ged portion in the n1iddl e . Base rooted deeply 
i11to the substratum. White above the enlarged portion and 
white with small b rown appre ssed s c ale s be l ow the 
enlarged po rtion , opaque . Surface stnooth o r silky above 
and fin e ly cove r e d with small appre ss e d s c ales or scale 
like n1arks below . A small ringlike flange present on the 
swollen midd l e porti o n whe r e th imtnature pileal margin 
was attac h e d. Flesh somewhat thick fibrous although 

' ' brittle, 1.0-3. 0 mm thi c k. 

LAMELLAE lanceolate , 1. 0- 3. 3 x 0 . 8 -1.1 em, fr ee , 
extremely c rowde d from th e fit·st and r emaining so until 
d e stroyed by autodigestion sordid white, then tan , then 
brown i sh purple , and finady deep blackish brown . Auto
dige stion de stroying all of the lame llae and all of the pileal 
fl e sh except the apical disk. 

SPORES e llipsoidal, slightly flatt e n e d, broade st in 
lat ral v iew, 7.5-9.0 x 4.5-5.4 x 5 . 8 - 6 .4 .urn apiculus of 
1110de rate size, usually evident, germ pore apical, l. 0-
2.0 pn'"'l in dian1et e r . Color e n masse dark b r ownish bl ack, 
n1i c r o s copi ca lly mediun1 smoky brown. Contents 
guttulatc. Wall smooth. 

BASIDIA trimorphi c , short c lavate and 13.5-17.5 x 
8.0-8 . 5 ~m , long c la vate and 19 . 0 - 21.0 x 7.5- 8 . 0 JJ.m, 
ve r y l ong cla va te to subu1u liform and 26.0-27.5 x 6. 5-8.0 
.L.an, all fou r· - spored. 

CYSTIDIA : Cheilocystidia ve r y variable, some g lo 
bose and 14 .0-36.0 JJ.m in diame t e r, others e llipsoidal to 
subcylindrical to subtibiiform, 77.0 -110 . 0 x 14.0- 38.0 x 
10.0-14 . 0 x 12. 0-18 . 0 pm, apices sometimes obtus e, 
som e times subcapi tate and occasionall ~r i rregula rly 



169 

branched, hyalin e , smooth. P l eu r ocystidia ellip soidal to 
s ubcyl i ndri cal, 122 . 5 -1 65.0 x 34.0 - 46.0 liD\ sometimes 
with a pedice l 2 , 0-8.0 11m long, smooth, hya l ine. No 
other cystidia pre s ent. 

PI LEAL SURFACE of radially oriented c ylindrical 
hyphae. 

UNIVERSAL VEI L of scalelike patche s on stipe base 
and pileus compo s ed of c oales ced masses of the amor 
phous yellow-b r own ce llular contents of sle nde r cylindri c 
hyphae, thos e on the stipe. merging imperceptibly with a 
loose, inte rwoven tome ntum of sle nde r, thin walled, cy
lindric hyphae l. 0 - 2. 5 liD\ in diameter that make s u p the 
r inglike flange. The s lender hyphae of this tomentum 
also occasio nally havin g the amo r phous yellow-brown ce ll 
co ntents, 

CLAMP CONNECTIONS pre sent in the lamellar 
t rama . 

HABIT AT te rre stria l o r sublignico lou s , on soil 
around a willow tree in a mixed fore st, solita r y or in 
small cluste rs . 

Obs e r vations: Th is species is r ecogni zable by its de
pressed pileal apex a nd by the late rall y flattened spo r es . 
It resembles~. sobolife r us F r ., Epic ri sis, p. 243, 18 38, 
with its de pressed disk. 

Material Examined. Washing t on : HOLOTYPE, FVDB 
1745*, !Novembe r, 1972. 

4. Coprinus at ramentariu s (Bull. per F r .) F r . va r . 
atramenta riu s (Fig. 4) 

PILEUS shape va r iable at fir st, g lobo s e , subglobo s e , 
sho rt- g landiform, o vate, s ubconic and the n broa d ! y 
rounde d conic, and often fina ll y revo lute or laciniate. 
P rio r to expansion 2. 0-6.5 em in len gth and after expan
sion 3. 0 - 8 . 0 em in breadth. Light greyi sh tan and medi
um b r own at apex at first, becoming darke r prior to black
en ing when it lyses. Small, poo r ly developed plicate stri
ations p re s e nt on some and not on othe rs. Surface ranging 
f r om s mooth and glabrous to the unaided eye to partially 
cove r e d with small, brown closely adherent s ca l e s. 
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Fig. 4. Coprinus ~tramenta rius var. atram e ntarius 
FVDB 1807, a . basidia, b. spor s, c. pileal 
unive rsal ve il, d. stipe u nive rsal ve il e. c he ilo
cystidia, f. pl eu r ocystidia , g . stipe c lamp 
co nnections. 



Flesh ranging from thin and membranous at the margins 
to 3 . 0 mm thic k at the apex in Ia rge specimens . 
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STIPE hollow, slende r tapering to both base and 
apex from a slightly e nlarge d area about one - third of the 
distance up from the base, 3 .0 - 17,5 em x 2. 5- 10.0 mm. 
White above the annular rin g or flan ge like zon e, white 
with small appressed brown s cale s be low this zone . Su r
face smooth and often silky in appe a ran ee above the annu 
lar zone and sligh tl y roug he n e d by the small ap p r essed 
s ca le s b elow it. Flesh thic k and fibr ou s, some time s 
brittle and som e time s rathe r tou gh, l.0 -3.5 mm thick. 

LAMELLAE narrowly e llipsoidal, 4.5 - 6 . 2 x l.4 em , 
often shorte r lame lla e p r e sent, fre e and r emot e to broad
ly adnate , extre m e l y c rowded at first and r emainin g so 
until de stroyed by autodige stion du rin g spor e liberation. 
Din g y white, then brown and fi nall y deep brownish bla c k, 

ODOR AND TASTE; odor none, taste mild. 

SPORES broadl y ova t e , narrowly ova t e o r e ll ip 
soidal round in cross-section o r nearly so, (6 , 2-)8 , l -
10.0( - lt .4) x ( 3 . 7-)4.4- 6,5 ~<m, apiculu s medium to small 
siz e , usually visible microscopically, ge rm po r e api cal 
0, 6-2.2 I'm in diam e t e r. Color e n masse deep brown ish 
black to almost black, mic ro scopically light to medium 
brown or smoky brown, s ometime s a ls o with a purple tint 
in 3% KOH. Contents almo st all guttu late . Wall smooth. 

BASIDIA dimorphic, with only the firs t two bas idial 
type s pre s e nt, o r trimo r phic, rar e ly tetramo rphic

1 
short 

cla va te and 12 .0- 17.0 x 7.5 I'm, long cla vate and 17. 5-22.5 
x 7.5 - 8 . 8 I'm , sphaeropedicellate to ululiform and 25.0 -
28 . 8 x 7. 5- 10.0 I'm , ve r y long ululifo rm and 35 . 6 -37 .4 x 
8.8 ~<mall fou r-spore d. 

CYSTIDIA: Cheilocystidia globo s e , 13. 8-50 . 0 I'm in 
diame te r or ovate to long ellipsoidal, 74.8 -100 ,0 x 25.0-
56.3 j.lm

1 
smooth, hyaline . Pleurocystidia subc ylindrical 

to e llipsoidal, 59 . 0-214 .0 x 16 .5-7 5 .0 j.lm, smooth, h ya
line, occ asionall y pedi ce llate, the pedi ce ii, 0 - 7 . 0 I'm in 
length. No other cystidia pre s ent. 

P I L EAL SURFACE of radially oriented, s lender , 
c ylindric al hypha e 

1 
hyaline to pa l e ye llow in 3% KOH. 
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U I VERSAL VEI L of pileus mostl y of agg lutinated, 
sle nde r th in walled hypha e 1. 0-5 . 0 ( -25 . 0 ) I'm in diam
ete r, o(t n s eeming to bed vo id of any walls, w i th on l y a 
mass of amo rphous ye ll ow- b r own cel lu lar contents re 
maining, some o f the indi v idual hyphae wi th th e s ame 
amo rphous o n te nts s on1et ime s v isible . The s e hyphae 
often o rien te d mo r e o r less paral le l to e a c h othe r but not 
ne ce ssarily para lle l t o the r a diall y o r ie nted surface 
hyphae , produ ci n g the s mall b r own co lore d su rface s ca les 
on both the pileus and stipe bas e , and a l so makin g up the 
annu la r •·in glike zone on the e nla r ged a r e a of the s t ipe. 
This zone is co tnpo s e d o f a tomentum of slende r, thin 
wa lled, b r anched and ana stomosed ylindri ca l h ypha e , 
s ome of which conta in th e amorphous yellow -brown ce llu
Lar conte nts of th e o the r uni versa l veil ce lls. The tomen
tu me r g s g r aduall y i nto t h e s ales of the lowe r stipe . 

CLAMP CO NNECTIO S pre s e nt on th e stipe, usually 
on the pi le al surface , o cca siona ll y in the lame llar trama. 

HABITAT seemin g ly te rrest rial o r sublignico lous , 
o r eve n l ignico lous, usua ll y on s oil and fr e qu e ntl y n ea r 
r ottin g wood and e special! y partiall y bu ri ed r otting wood . 
Rar e l y fo u nd directly on rottin g wood o f Popu lu s tr i cho 
carpa. Sol i tar y o r in loos e g roups of s everal to many o r 
in de ns e cae spi to s e c l u ste rs. 

Observations: This s peci e s is ve r y uniforn1. in its pigmen
tation , it s ove rall form, and its unive rsal ve il c hara c te r 
isti cs. Th e re is howeve r som e variation in th e numbe r 

' ' o f basidial sizes and shape s, th e spo r e si ze and shape , 
and th e pi l ea l shape in you n g expanding specimens. At 
the present time no co rre lations be twe e n th e s eve ral vari
able fea ture s seem to be d e t ec tabl e , he n ce o nl y t wo vari
e tal name s are g iven . Howeve r, futur e wo rk m a y nece s 
sitate the u s e of o the r varie tal name s , o r eve n the sp l it 
t in g o f .f..: atram e ntarius into more than o ne spec i e s. 

Ma t e r ia l Examine d. Washin gton : F VDB 9 , ll 12, 31, 35, 
36 79 84 19 0 197, 235, 1739, 174 2, 17 52, 1755, 1918 , 
2146 , Zl48; 2 19B . Utah : 1807* . Britis h Co lumbia , 
Cana da: 2200. 

5. Coprinus atrame ntariu s var. acun1inatus Roma gn . 
R ev . de Myc., 16: 127 , 195 1. 



As described in varie ty atramentarius except t hat 
there is a promine nt u mbo prese nt at the apex of the 
pileu s . 
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Obse r vations: Typical C. atran1e ntariu s in th e Friesian 
s e ns e has no un1bo pr e s e nt a cco rding to Frie s ' de s c ription 
(Epicrisis, p . 243) and as shown in the illustrations cited 
by him. Romagne s i , in his de s c ription of var. a cumina
~ state s that the gene ral s tature of t he sporocarp is 
smalle r than in variety at ramentarius ye t the m e asu re 
m e nts g iven are e ss e n t iall y the same. The same is tru e 
of th e si ze s he r e ports ·ro r pile al scales and spo r e s . The 
only real diffe ren ce is th e p r e s ence of the umbo. R omag
nesi restric ts the varieta l name a cuminatus to sporocarps 
with acute ly co ni cal - shape d pilei, while I include thos e 
with ovate and mo r e or le ss g lobos e pilei as we ll , all o f 
which poss e ss an umbo. Since the full :-ange of slight 
variations in spo r e s, ba sidia, and universal veil occurs 
in both var. acuminatus and in va r . atrame ntarius it 
wou ld be prefe rab le t o inclu de all va riants of pile aJ shape 
that possess an umbo in va r . acuminatus. 

Mate rial E xamine d . Washin gton: FVDB l, 18 , 24, 99 , 
168 , 17 9 , 19 2, 230 231, 253, 255, 26 3, 1713, 1727, 1731, 
1734, 1735, 1737, b4l, 1748 , 175 0 , 17 53, 21 62, 2164 217 5, 
2190. Arizona: 18 13. 

6 . Cop rinus at ram e ntarius var. c rassi velatus VAN DE 
BOGART va r . no v . (Fig . 5) 

A typo differt ve lo un iversali m ulto magis abunda nti 
quam in typo, qu o in fra gme nto areolato in pagina pilei 
fatis ci tu r. 

Ho1otypus FVDB 2147 in s o lo, in turmi s parvis, 
p r ope Ch rist Churc h in oppido Pateros dicto , co mitato 
Okanogan pag i Washington i s 12 Maius 1941 lectus, in 
h e rbario Unive rs itatis Washingtonis (WTU) cons e r vatus. 

As de s c rib e d in va r. atramentarius exce pt that the 
universal ve il is much m o r e abundant and breaks up into 
a r e o late patche s on the pi le al surface. 

Mater ial Examined. Washington : F VDB 2147 * . 
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Fig . 5 . g_~~inus atrarrH•ntarius var. 
FV DB 2147, a. unive rsal ve il. 
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A STUDY OF AJ.IANTTA TYPES I I I. 
TAXA DESCRIBED BY W. A. MURRILL 

DAVID T. JENKINS 

Oepall.tmvt.t o6 &<otogy, UluveMil:y o6 Alabama .in !Wtm.ingiiM 
l!UuningiiM, AL 35294 

"One of the most di st inctive figures in North American fl\)lcology 
was W. A. Murrill. He worked furiously, loved his vocotion, did not 
hesitate to deviate from the middle of the road taxonOfl\)l , and in the 
field had an extremely discriminating eye" (Hes ler, 1g75). 

Although he was recognized as being "an unusually perceptive 
field man " (Weber, 1961), Murrill did receive considerable criticism 
concerning his taxonomic and nomenclatural individuali sm. He irritated 
certain fl\)lco l ogi sts with his many name changes . To the present, how
ever, many of hi s taxonomic concepts have been upheld by the most 
scrutinous examination. 

Concerning the use of generic names Murri 11 deviated from the 
general practice by pub lishi ng many new species as VvtenaM.u..l and 
Vag.ina.ta. He would, however, frequently list nomenclatural synonyms 
at the end of the publication, "for those using Saccardo " (Murrill, 
1g12), in which he would include the appropriate VenenaM.u..l • Aman.Ua 
and Vag.ina.ta = Amanil:op6.i4 compar i sons. There is a quest ion, however, 
as to whether this listing of comparisons constitutes valid publication 
of the new AmaJ...:to or AmaJUtop6-i4 combinations. 

In the International Code of Botanical Nomenclature (Lanjouw, 
1966) Article 34 . 1 states that a name is not validly published when it 
is not accepted by the author in the original publication; and article 
34.4 states that alternative names are not validly published when pro
posed on or after Jan. 1, 1g53. The question to be considered is 
whether or not Murri 11 accepted the names AmaJUto and Amanil:op6.i4 as 
alternative names. 

In the discussion following the description of a new species 
Murrill would frequentl y use Amru...:to or Amanil:op6.i4 interchan9eably 
or in subs titution for VvtenaM.u..l and Vag.ina.ta (Murrill, 1g41 ). Also, 
all but one of his new species published after 1g49 appeared as AmaJUto 
or Aman.Uop6.i4 (Murrill, Ig4g; 1951; 1953; lg55) . 

Since Murrill apparently felt quite at ease in using these 
generic names interchangeably I feel that these should be recognized as 
alternative names . The refore, the AmaJ...:to and Amanil:op6.i4 combinations 
frequently incl uded by Murrill in his publications should be considered 
as validly published. 

In this paper 44 type specimens named by Murrill are described 
for taxa i n the genus Ama>...:to. All descriptions are from direct exam
ination of the type specimens with the exception of color (.in il:at..ic.~), 
taken from the original description. 
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TYP ES STUDIED 

1. Vettena!Uu.l abltup.U 6oiU>Ii.h Murr i ll. 1938. Mycol o9f a 3D (4 ) : 360. 
: Ama•t.i..ta ab~up.U6oiU>Ii.h (Murr . ) Murrill. 1938 . Mycolog i a 30 (4) : 
371. 

Holotype: Ga i nesville, Florida, 9-23 . viii. 193 7, W. A. Murrill 16048 
( FLAS). 

PILEUS: approximately 6D mm broad, convex to plano- convex , mar
gi n non-striate, wiLi..te, a. ve.UaneotU-.i.babet.Une. 0 11 fu ll ; volval remnants 
as thick patches on di sc . LAMELLAE: free , cro>~ded, wl"-te , cltrutg~ng :to 
do.ltk-.U.abe.Wne ott dllying . STIPE: up to 65 x 7-9 mm , tapering 
s l i ghtly up>~ard, apex sli ghtly e xpanded, sol id, s light ly fibrillo se, 
wl"-te , bas al bul b abruptl y marginate >~ith ri m about 3 mm hi gh, ovoi d , 
up to 35 x 30 rrm; annulus superior , membranou s , pers i stent, very thi ck 
and sturdy, w/Li..te ; volval rerman ts as a few patches in groove at bulb 
apex , <<~Ide , I<Me!y pU~<pti.hh be.i01v . 

.J ILEIPELLI S : filamentous hyphae interwoven to s ubradial, 3-7 om 
diam, only sl i ght l y gelatinized. PILEUS TRAMA: elongate, inflat ed 
cell s and undifferentiated, filamentous hyphae. LAMELLA TRAMA: 
bilateral. SUBHYMENIUM : hyphae ramose to inflated ramose, no clamps. 
BASIDIA: up to 46 x 4.7-12.5 om , 4-s terigmate, no c la mps . VOLVA : 
filamentous hyphae on pileus very conspicuou s , moderately branc hed , up 
to 9 um diam; i nflated cell s most ly terminal or short. terminal chains, 
broadly e llipt ic, up to 72 x 57 om, and small clavate, up to g4 x 15 
um; volval material at base of st ipe very similar to that above, but 
with more hyphae and cells more elongate. STIPE TRAMA: filamen t ous 
hyphae spars ely branc hed, up to 8 om diam, no c l amps ; inflated cell s 
terminal, c lavate, longitudinall y oriented, up to 2Bl x 31 um. PARTIAL 
VEIL : al most compl etel y filamentous hyphae, up to 7 um diam, moder
at ely branched, no clamps; inflated cells c lavate, terminal, up t o 
60 X 10 um. 

SPORES : 7.0- 7.8 x ll.7-14.1 om (f = 1.67-1 .81; ~ = 1.77), 
e l ongate , often adaxially flattened, hyaline, yell owish brown to weakly 
afi\Yloid, thin walled; contents guttulate, apiculus sublateral, cylin
dric. 

Bas (1969 ) has placed this ta xon in synonymy with Amanda 
mu:tabd.i.h Beardslee . 

2 . Venen~ a.tUaceu.~ Murrill. 1941. Mycologia 33(4) : 434. 
: Ama1t.i..ta a.tUacea (Murr.) Murrill. 194 1. Mycolo9ia 33(4): 448 . 

Holotype: Tung-oil Mill, west of Gainesv ill e, Florida, 18 . vi. 1938, 
16418(FLAS) . 

PILEUS: approximatel y 52 nrn broad, plano-convex, marg in non 
striate, tt~lUe. ; volval remnants as thin, floccose patches covering 
pileus. LAMELLAE: free, crowded , Ull"-te. STIPE: up to 55 x 7-10 mm, 
taperi ng upward , apex s l ight l y expanded, soli d , whde , basal bulb fus i
form, rooting; annulus delicate. adhering to gi ll s , wlu..te. ; on l y a few 
floccose pieces of volva remaining at bulb apex . 

PILEIPELLIS: filamentous hyphae inte rwoven to subradial , 3-6 um 
diam, strong ly gelatinized. PILEUS TRAMA: elongate, in flated cells 
and undifferent iated, filamentous hyphae. LAMELLA TRAMA: bi lateral. 
SUBHYMENIUM: hyphae ramose to inflated ramose, no clamps. BASIDIA: 
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up to 54 .5 x 4-11.7 um, 4- s teri gma te, no clamps. VOLVA: filamentous 
hyphae on pileus very conspicuous , moderately branched , up to 8 um 
diam; inflated cells few, terminal, mostly ellipt ical, up to 75 x 32 
um , but with a few, smaller, ovoid, cells: volval material at base 
of st ipe similar to that on pileus, but more densely compact, cell s 
mo re abundant but smaller. STIPE TRAMA: filamentous hyphae sparsely 
branched, up to 9 urn diam, no cl amps; inflated cells terminal, c lavate, 
longitudinall y oriented, up to 312 x 34 um. PARTIAL VEIL: mostly 
filamentous hyphae, moderately bra nched, up to 6 um diam, no clamps; 
inflated cells ovoid to elliptic , terminal, up to 30 x 10 um. 

SPORES: (3 . 1 )3.9 -4.7 x 10.2-13.3 um (E = 2.62-3.41; Em = 2 .97), 
cyli ndri ca l , often adaxially fl .attened, hyaline, amyloid, thin walled: 
contents guttulate, apiculu s sub lateral. cyl indri cal. 

3. Venen<VUu.l an.iAa-tw. l~urrill. 1944. Lloydia 7(4): 314 . 
= J\maJ1.Ua an.Wa.ta (Murr.) Murrill. 1g44. Lloydia 7(4): 327. 

Holotype: Gainesville, Florida, 25. vi. lg38 , W. A. Mur rill 16364 
(FLAS). 

PILEUS: 50 nvn broad, plano-convex, margin non-striate, slightly 
incurved. wi..Ue ; volval remnants as s light pulverulence on pileus mar
gin . LAMELLAE: widely free, very crowded, u<..Ue. STIPE: 40 x 7 nvn , 
subcylindric, so lid, wi..Ue , basal bulb ovoid, submarginate, 28 x 22 nvn; 
annulus superior, fragments adhering to sti pe, wi..Ue ; volval remnants 
as a few pieces of a sha llow rim on bulb margin. 

PILEIPELLIS: filamentou s hyphae interwoven, densely packed, 
3-8 um diam, only slightly gelatinized. PI LEUS TRAMA: elongate, 
inflated cells and undifferentiated, filamentous hyphae. LAMELLA 
TRAMA: bilateral. SU 8HVMENIUM : hyphae ramose, no clamps. BASIDIA: 
up to 70 x 4-12 "" • 4-sterigmate, no clamps. VOLVA : on pileus almost 
completel y filamentous hyphae, moderately branched, up to 9 um diam, 
no clamps; inflated cells very rare , then being elongate, small: val
va 1 materia 1 at base of st i pe with filamentous hyphae dominant, simi 1 ar 
to that on pileus; i nflated cells more consp icuous, broadly elliptic to 
short clavate, tenni na 1 or short, termi na 1 chains, up to 62.6 x 46 um. 
STIPE TRAMA: filamentous hyphae sparsely branched, up to 8 um diam, 
no clamps; inflated cells termina l, clavate, longitudinall y oriented, 
up to 2go x 31 um. PARTIAL VEIL: al mos t compl etely filamentous hyphae, 
up to 6 um diam, moderatel y branched, no clamps; inflated cells rare, 
s hort cl avate. 

SPORES : 6 . 2-7.0(7.8) x 10.9-11.7(12.1) um (E • 1.50-1.84; Em • 
1.74). elliptic to e l ongate, often adaxially flattened, hyaline, yel
lowi sh to weakly amyl oid, thin walled; contents guttulate, apiculus 
sublateral, cylindrical. 

Bas (196g) has placed this taxon in synonymy with Aman.i.ta. 
nu.tab.i.Uh Sea rds 1 ee . 

4. Venen<VUu.l cytutdM.hpo.U6oJUn<l. Murrill. 1944 . Proc. Fla. Acad. 
Sci. vii: 114. 

= J\maJ1.Ua cyi..indM.hpo.U6oJUn<l. (Murr.) Murrill. 1944 . Proc. Fla. 
Acad. Sci. v i i: 127. 

Holotype: Green Cove Springs, Clay Co., Florida, 27. vii. 193g, W. A. 
Murrill 16301 (FLAS). 
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PILEUS: 35 mm broad, plano-convex , margin non- striate, 1t~h.i.t:e. ; 
no volval remnants rema i ning. LAMELLAE : free , moderately close , 
wlu.t• , bJr.O<IIILiolt a&t"' dJty.i.ng. STIPE: 35 x 2-4 rrrn , taper i ng s li ghtl y 
upward, so l i d, «i..U• , basa l bu lb ellipt i c; annulus superior, delicate, 
membranous , pendant , wlu..te. ; vol va membranous, saccate, th i ck. approx
imately 10 mm deep , wlu.t•. 

PILEIPELL! S: f il ame ntous hyphae radial to i ntel"Hoven, 2-8 um 
diam , thi n layer of gelatinized hyphae at s urface. PILEUS TRAMA: 
e l ongate, inflated cells and undifferent i ated, filamentous hyphae . 
LAMELLA TRAMA: bi l atera l. SU8HYMENIUM : hyphae ramose, no c l amps . 
BASIDIA: up t o 47 x 3.5-ll.B um, 4-ster i gmate, no clamps. VOLVA: 
no remnant s on pileus: volval material at base of stipe with two 
layers ; outer layer almos t COI!ll l ete l y f i lamentous hyphae , moderatel y 
branched, up to 8 "" diam , no c lamps , wi th on l y occas ional inflated 
cells, broadly e ll iptic, up to g3, g x 62.6 um, and elongate, up 'to g4 
x 25 \lm ; inner layer quite s imilar, but with many more small er, 
inflated cells. ST IPE TRAMA : filamentous sparsel y branched, moder
atel j_.,.conspicuous , up to 7 \lm diam, no clamps; infl ated cells tennina l , 
c la vate, longitudinall y ori ented, up to 250 x 22 um . PARTIAL VEI L: 
a lmost completel y fil amentous hyphae, interwoven, moderately branched, 
up to 7 um diam, no cl amps ; i nflated cells only occasional, clavate , 
tennina l , up to 40 x 8 \l m. 

SPORES : 3.g-4 . 7 x !O , g-13.3 um (E = 2. 4g - 3, 2l; Em = 2.87) , 
cyli nd r ical to baci ll iform, often ada xiall y fla ttened ,hyal ine, amyl oid, 
th i n walled; contents guttulate, api culu s sublateral, t runcate-conic. 

5. Vwena!Liu.\ Qtav.,.ceM Murrill. 1951. Bu ll. Fl or. Agric . Exp. Stn . 
478 : 24. 

' Ama>Uta 111toad..l.i..i. var . 6lttvo.t0tgen .. Bas. Persoonia 5( 4) : 285-
579. 

Hol otype: Ga inesville, Florida, 10. vi . 1950, W. A. Murrill 21676 
(FLAS) . 

PILEUS : 50 rrrn broad, plano-convex, margin slightly striate, 
i nrolled , wh.Ue , .twt..U.ng ye.Uow when bJUL..Ued ; volval remnants as pul
verulent material covering entire pil eus , denser on disc . LA~1E LLAE: 
free, moderatel y crowded, uii..Ue , yellow wlt"'e bllu.i.oed. STIPE: 35 x 
4-6 rm1, slightly expanded at apex , sol id, bul b subradicate , margi nate, 
32 x 17 mm , wlu.te , yellow wlt"'e b~.U...ed ; exannulate; volva as s li ght 
pu l verulence at apex of ba sal bu l b. 

PILEIPELLI S: filamentous hyphae i nterwoven, 3-6 um diam , 
s trongl y gelatinized. PIL EUS TRAMA; elongate, inflated cell s and 
und ifferentiated, filamentous hyphae . LAM ELLA TRAMA: bilateral. SUB
HYMEN I UM: hyphae i nflated ramose, no clamps . BAS IDIA: up to 51 x 
4- 11 om , 4- s teri gmate, c l amps ra r e. VOLVA: filamentous hyphae on 
pileus rela tively sparse , up to 8 \liD diam, moderately branched; 
inflated cell s variform , predominantl y clavate to e ll i ptic , with few 
gl obose to s ubgl obose, up t o 70 x 65 •m : volva l mater ia l at base of 
s t ipe simil ar, cell s s l ight l y larger and l es s abundant. STIPE TRAMA : 
filamen t ou s hyphae s parsel y branched , relatively incons pi cuous, up to 
6 lim diam, no c lamps ; infla ted cel ls terminal, cl avate to fusifonn, 
l ongi tudinall y oriented , up to 60 x 8 um. 

SPORES: 3.9 x 10.2-11.7 um (E = 2.62-3.00; Em • 2.92) , cyl in
drica l , often ada xial ly f l attened, hyali ne, amyl oid;' thin wall ed; 



contents guttulate, apiculus sublateral, cylindric . 

6. Am<tn.i.t4 6lav.<.votva Murrill. 1g53. t\)'colog i a 45(5): 7g4. 

Holotype : Gainesville, Florida , 16. vii. 1gso, W. A. Murrill 1g598 
(FLAS). 
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PILEUS: approximately 50 11111 broad, plano-convex, margin non 
striate, pale yeU.ow t..Uit g1Uty.iJ1g d.i.l.e, wl~h on maJtg.i.n; no volval 
rermants remaining. LAMELLAE: narrowly adnexed to just free, crowded, 
wh.i.te. STIPE: up to 66 x 4-7 mm, taper i ng upward, apex slightly 
expanded, solid, wlute, basal bulb ovoid, up to 18 x 14 11111; annulus 
superior, menDranous, pendant , wlt.U"e. w.U.h 6l.avolL4 edge ; vo 1 va as 
very slight pulverulence at apex of bulb, 6lavoU4. 

PILEIPELLlS: filamentous hyphae interwoven, 3- 8 um diam, only 
slightly gelatinized. PILEUS TRAMA: inflated cells and filamentous 
hyphae . LAMELLA TRAMA: bilateral. SUBHYMENIUM: hyphae ramose to 
inflated ramose, no c l amps. BASIDIA: up to 40 x 3-9.5 um, 4-sterig
mate, no clamps. VOLVA: filamentous hyphae moderately branched, con 
spicuous, up to 8 um diam, no clamps; inflated cells terminal or short, 
terminal chains, subglobose to broadly elliptic, very few oblong ellip
tic, up to 63 x 47 um : volval material at base of stipe similar, very 
sparse. STIPE TRAMA: filamentous hyphae abundant, sparsely branched, 
up to 7 um diam, no clamps; inflated cells terminal, clavate, longi
tudinally oriented, up to 300 x 16 um. PARTIAL VEIL : most ly filamen
tous hyphat:, moderately branched, up to 8 \Jm diam, no clamps; inflated 
cells broadly ellipt i c to oblong el lipt ic , terminal, up to 46 x 15 um. 

SPORES: 5.1 - S.g x 7.8-8 .6 um (E = 1.40-1.6g ; Em= J.4g), 
elliptic to elongate, often adaxially-flattened, hyaline, amyloid, 
thin walled; contents guttulate, apiculus sublateral, short, cylindric. 

7 . Anwutopo.U 6!ol<.idaJ!a. Murrill. 1g4g . Mycologia 41(4): 490. 

Holotype : Gainesville, Florida, 5. viii. lg48, W. A. Murrill 21484 
(FLAS). 

PILEUS: 32 mm broad, plane , margin distinctly striate, a.ve.t
Wieo«4 ...:.tit blaek.Wh d.i.l.e; no volval remnants remaining. LAMELLAE : 
free, crowded , mdk-wlute. STIPE: 31 x 2-611111, tapering upward, apex 
slightly expanded, hollow, <<IlLite , no basal bulb; exannulate: volva 
membranous, saccate, 1 obed, very s turdy, cli.JL.ty-wlti..te. . 

PILEIPELLlS: filamentou s hyphae interwoven to subradial, 2-8 um 
d iam, many hyphae gelatinized. PILEUS TRAMA: elongate, inflated 
cells, and filamentous hyphae. LAMELLA TRAMA: bilateral. SUBHYMENIUM: 
hyphae ramose to slightly inflated ramose, clamped. BASIDIA : up to 
54.5 x 4-20 um, 4-sterigmate, clamped. VOLVA: no rermants remaining 
on pileus: volval material at base of stipe layered; outer layer 
exc lusivel y filamentous hyphae, moderately branched, up to g . 5 um diam, 
no clamps: inner layer also filamentous hyphae with considerable gela
tin ized hyphae. STIPE TRAMA: filamentous hyphae sparsely branched, 
conspicuous, up to 7 llm diam, no clamps; inflated cells terminal, cla
vate, longitudinally oriented, up to 170 x 22 um. 

SPORES: 7 . 0-7 . 8(8.2) x (12.5)13.3-13.7(14.1) um (E = 1.67-2.00; 
Em= 1.76), elongate, often adaxially flattened , hyaline-;- non-amylo id , 
thin walled; contents guttulate, apiculus sub lateral, cylindrical. 
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8. V<n<>Utll.i.u.6 6Jta.t<AnU4 Murrill. 1941. Mycologia 33(4): 436-437. 
; Amai1.U:a 61ta.t<Wta (Murr.) Murrill . 1941. Mycologia 33 (4): 

448. 

Holotype: Gainesv il le, Florida, 7. vi. 1938, W. A. Murrill 16376(FLAS). 

PILEUS: up to 30 nrn broad, pl ano-convex, margin non-striate, 
du.U m..Ueouo <ui..dt •ub6u.t.ig.tnouo d.U.c; volval remnants as a few, ran
domly distributed, floccose patches. LAMELLAE: narrowly adnexed to 
j ust free, crowded, wi..Ue. STIPE : up to 55 x 2-3 nrn , tapering upward, 
apex s 1 ightly expanded, Jt.o~y~.t.6abe.l.Une. ; annul us superior, membranous, 
delicate, missing in some specimens, wlt.Ue.i volval remants as floccose 
patches on apex of bulb and lower stipe. 

PILEIPELLIS: filamentous hyphae interwoven to subradia l, 
slightly gelatinized. PILEUS TRAMA: e lon gate , inflated cell s and f i l
amentous hyphae. LAMELLA TRAMA: bilateral . SUBHYMEN IUM: un~ble to 
reinflate tissues. BASIDIA: up to 47 x 4-ll um , 4-sterigmate, no 
c 1 amps . VOL VA: filamentou s hyphae inconspicuous, moderatel y branched, 
up to 7 um diam; inflated ce ll s dominant, tenninal and short, tenn1na1 
cha.,;.1s, globose, subglobose, broadly elliptic, ovoid, up to 63 x 53 um , 
with some oblong elliptic to clavate, up to 65 x 18 um : volval mater
i al at base of stipe simil ar to that on pileus but with more fil a
mentous hyphae. ST IPE TRAMA : filamentous hyph ae inconspicuous, 
sparsely branched, up to 8 um diam, no clamps; inflated cells terminal, 
c lava te , longitudinally oriented, up to 310 x 31 um. PARTIAL VEIL: 
almost exclus ively filamentous hyphae, moderate ly branched, up to 7 um 
diam, no clamps; inflated cells few, small , clavate, 

SPORES : 5.5-5 .9 x 7.8-8.6 um (E = 1.32-1.56; Em= 1.46), 
ellipti c, often adaxially flattened, hyaline, weaklyamyloid, thin 
walled; contents guttulate, apiculus sublateral, short , truncate-con ic . 

9. VenemvLiuo gemna.tU4 var. votva.tuo Murrill. 1941. Mycologia 33(4 ): 
437. 

; Am<V..Ua mwt-lil.Uana Singer. 1949. Lilloa 22: 385. 

Holotype: Gainesville, Florida, 28. v. 1g38, W. A. Murrill 16224 
(FLAS). 

PILEUS: 50 nrn broad, plano-convex, margin distinctly striate, 
<Aemeou•, daJtk .t.loabe.e.t.<ne on .tlte d.U.c , ma~tg.<n atmo•.t while ; no volval 
remnant s remaining. LAMELLAE: free, but connected to stipe by line, 
crowded, wi..Ue. STIPE: 130 x 4-7 nrn, tapering upward, stuffed to 
hollow, while , no basal bulb; only slight annular remains approximately 
35 nrn from apex of stipe , wi..Ue : valva membranous, saccate, l obed, 30 
nrn high. 

PJLEIPELLIS: filamentous hyphae interwoven to subradial, 3-7 um 
diam, ge lati niz ed. PILEUS TRAMA: inflated cells and filamentous 
hyphae. LAMELLA TRAMA: bilateral. SUBHYMEN IUM : unable to reinf late . 
BASIDIA: up to 54 x 6.5-15.5 "m, 4-sterigmate, no clamps . VOLVA: 
no volval remnants on pileus: volval material on base of stipe 
layered; outer layer compl ete ly filamentous hyphae, interwoven, moder
atel y branched, no clamps , up to 9 \Jm diam; inn er l ayer most ly fila 
mentous hyphae as in outer layer, but with few, termi nal, inflated 
cell s. STIPE TRAMA: filamentous hyphae sparse ly branched, very incon
sp icuous, up to 7 llm diam, no clamps; inflated cel ls t erminal, clavate, 
longitudinally oriented, up to 130 x 31 um. PART IAL VEIL: almost 
compl etely filamentous hyphae, moderatel y branched, up to 7 um diam, 
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no clamps; inflated cel l s few, elongate, tenninal, up to 60 x 15 um. 

S~ORES: (7.0)7.8-8.6(g , 4) x (10.9)ll.7-13. 3( 14.1) um (I= 1.33-
1.67; L = 1.52), elliptic to elongate, often adaxially flattened, 
hyaline, non-amyloid, thin walled; contents guttulate, aplculus s ub
lateral, cylindrical. 

10. Venct~UVI.iu4 macuht•w Murrill. 1g44, Lloydia 7(4) : 314- 315. 
= i\mani.ta macu.la•w (Murr.) Murrill. 1944. Lloydia 7(4): 327. 

Holotype: northwest of High Springs, Columbia Co . , Florida, 14. xii. 
1941, W. A. Murrill 20157(FLAS). 

PILEUS: up to 33 nm broad, convex to plano-convex to plane, 
margin slight l y incurved, non-striate, wi..Ue Oil t.emon-.t.i.JLted , .1ome.t.i.mu 
.Uabe.U.ine on .the d.Uk OIL .i.n 4p0.U; velva sparse as thin, floccose· 
membranous crust. LAMELLAE: free, crowded, wiLi..te. STIPE: up to 70 
x 4-7 nrn, tapering upward, apex s li ghtl y expanded, so l i d, wlz.i,te, 
beco.Wtg itedd.i.llt wlte~te blt.LLUed, basal bulb globose to s ubglobose; 
annul us evanescent, superior , submembranous, wlu..te. ; vo 1 va 1 remnant$ 
floccose-membranous, occasional lobe at apex of bulb. 

PILEIPELLIS: filamentous hyphae i nterwoven to subradial, 3-7 um 
dlam, s lightly gelatinized. PILEUS TRAMA: elongate, inflated cell s 
and undifferentiated, filamentous hyphae . LAMELLA TRAMA: bilateral. 
SUBHYMENIU M: hyphae ramose to s lightly inflated ramose , no c l amps. 
BASIOIA: up to 43 x 4-11.5 um, 4 - sterigmate, no clamps. VOLVA: fila
mentous hyphae on pileus moderately inconspicuous, sparsely branched, 
up to 7 um diam, no clamps; inflated cells dominant, s ubgl obose to 
broadly e ll i pti c , up to 66 x 62.6 um and rarely e lli ptic , up to 93 x 
31 um, terminal chain s: volval ma t erial at ba se of stipe with mere 
fi 1 amentous hyphae, s imi 1 ar to that on pileus , and with mere elongate, 
inflated cells. STIPE TRAMA : filamentous hyphae sparsely branched, 
up to 7 um diam, no clamps; inflated cells terminal, c lava te, lon~ i tu
dinally oriented , up to 188 x 31.3 um. PARTIAL VEIL: filamentous 
hyphae inconspicuous, sparsely branched , up to 7 um diam, no clamps; 
inflated cells dominant, subg lobose to broadly e l liptic , up to 35 x 30 
um . 

SPORES: 7 .8-8.6 x (7.8)8.6 um (E = 1.0-1.1; ~ = 1.04), globose 
to s ubglobose , hyali ne , amyloid, thin walled; contents guttul ate, 
apiculus sublateral, cylindrical. 

11. Venena1UU6 ma.t.odOittll> Murrill. 1945. Jour. Flor . Acad. Sc i . 8(2): 
183. 

= Amo.Jz.i,ta ma.t.odolta (Murr. ) Murrill. 1945. Jour . Flor. Acad. 
Sci. 8 (2 ) : 198 . 

Holotype: Gainesville, Florida , 11. viii. 1944, W. A. Murrill 32707 
(FLAS). 

PILEUS: 50 nm broad, plano-convex , margin non-striate, M6y-.U.a
bet.Une; vol val remants as randomly scattered patches . LAMELLAE : 
adnexed, very c rowded, wi..Ue w<.tlt •UgiLt pi.nlU.>It .t.i.JLt. ST IPE: up to 
105 x 3-7 nm, tapering upward, s lightly expanded at apex . so lid , wiLi..te, 
basal bulb s ubglobose, only s l ight ly broader than stipe base; annulus 
super ior, deli catel y membranous; vo 1 va 1 remnants as a very few floccose
membranous patches remaining at apex of basal bulb. 

PI LEIPELLI S: filamentous hyphae interwoven to subradial 3-8 um 
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diam, only very slightly gelat i nized . PILEUS TRAHA: e longate , 
i nflated cells and undifferentiated, filamentous hyphae. LAMELLA 
TRAHA: bilateral. SUBHYHENIUH: hyphae i nflated ramos e to s ubcellu lar 
no c lamps. BASI DIA: up to 4D x 3-ll um , 4-sterigmate, no clamps . 
VOLVA: filamentous hyphae on pileus conspicuous, moderatel y branched, 
up to 8 um diam ; inflated cell s most l y elongate, fu s iform to clavat e 
with occasional broadly ellipt ic, up to 115 x 35 l!m, terminal or 
short, terminal cha i ns: volval material at base of s tipe very s i mil ar 
to that on pileus. STIPE TRAHA: filamentous hyphae cons pi cuous , 
s parsely branched, up to 8 \.lm diam, no cla~s; inflated cells terminal, 
c lavate, longitudinally oriented , up to 25D x 18.8 um. PART IAL VEIL: 
filamentous hyphae dominant, moderatel y branched, up to 8 llm diam, no 
clamps; in f lated cell s numerous, c lavate to fusiform , terminal, up to 
125 X 15 um . 

SPORES: 6.2 - 7.0 x 7.0-7.8 um (E = 1. 13-1. 26; Em • 1.14 ) , s ub
globose to broadly elliptic, often adaxially f l attened, hyaline, 
weakl y amyloid, th in walled; content s gut tulate , apiculu s sublateral, 
truncate -con 1c. 

Bas ( lg69) has pl aced this taxon i n synonymy with kncvt.i.ta 
p.'Uleg.,.veoteJI4. 

12. VeJle>Ul!Liu. mappa. var . .tenu.ipu (Fr . ) Murrill. 1948. Lloydia 
2(2) : 104 . 

: Annot.i.ta mappa. var . .tenu.ipu (Fr . ) Murrill . 1948. Ll oydi a 
2(2) : 105. 

Holotype: Fairbanks , Alachua Co. , Fl o r ida, 29 . xii. 1945, G. F. Weber 
15454(FLAS). 

PILEU S: 55 mm broad , plane, margin non-st r i ate , pole-U.tiLi.nou.; 
volva as ve ry thin, f loccose crust s , rand oml y di stributed . LAMELLAE : 
just free , crowded. STIPE: 90 x 3 mm , cylind ric, s lightl y expanded 
at apex, solid , white wUh """"'" •cat.u buow , basal bu lb globose, 
26 x 26 nrn; no annulus remaining; valva as shall ow , membranous patches 
on bulb apex. 

PILEIPELLIS : fi l amentou s hyphae interwoven , up to 8 um di am, 
gelati nized. PILEUS TRAMA : cons i derable filamentous hyphae and el on
gate, inflated cells. LAMELLA TRAHA: bilateral. SU8HYMENI UM: hyphae 
i nflated ramose t o subcellular, no c lamps. BASIDIA: up to 50 x 4-ll 
um , 4-s teri gmate , very distinctive, like horns , no clamps . VOLVA : 
fila mentous hyphae on pileus sparse, mode rate l y branc hed , up to 7 um 
diam, no clamps ; inflated ce l l s domi nant, terminal chains, subglobose , 
broadly ellipti c to ovo id , up to 94 x 78 . 5 um, wi th a few f usiform 
and c lavate, up to 71 x 15 um : volval material at base of s ti pe 
mos tly f ilamentous hypha e , i nterwoven , with a few inflated cell s. 
STIPE TRAHA : filamentous hyphae sparse ly branched, moderat e ly con 
spicuou s , up to 7 um diam, no clamps ; inflated cel l s tenninal, clavate , 
l ongitud i nally oriented , up to 345 x 35 um . 

SPORES: 7 . 0-8 .6 x 7.8-8.6 um (E • 1.00-1. 11 ; Em • l.D3), globose 
to subglobose, hyaline, amyloi d , thin-walled; cont ents guttulate , 
apiculus sublateral, sho r t cylindrical. 

13 . VeJwUl!Liu. n<V<gaM.ta Murrill. 1945 . MYcologia 37(2 ) : 270. 
: kncvt.i.ta n<V<gaM.ta (Mu r r. ) Murrill. MYcologia 37( 2): 271. 

Holotype: Gainesvill e, Flor i da , 28. vi. 1944, W. A. Murrill 38906(FLAS ). 
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PILEUS: up to 50 rron broad, convex to plano-convex, shiny, mar
gin non-striate, du..U. '"h.U e ,l).(;tlt an ave.Uaneou.6 .t.i.n.t ; valva as a mem
branous patch, usually on disc. LAMELLAE: free, crowded, wi..Ue . 
STIPE: up to 40 x 7 mm, cy lindric, s lightl y expanded at apex, solid, 
wiL<..te. , basal bulb subradicate; annulus thin, membranous, api cal, pen
dant, wlt.U:e ; valva membranous , saccate , slightly lobed, about 15 ITIT1 
deep, very sturdy, wi..Ue . 

PILEIPELLIS: filamentous hyphae interwoven, 2-7 um diam , only 
slight ly gel atinized. PILEUS TRAMA: inflated cells and undifferen
tiated, filamentous hyphae. LAMELLA TRAMA: bi 1 at era 1 . SUBHYMEIU UM : 
hyphae sl ightly inflated ramose, no clamps. BASIDIA: up to 43 x 4-9 .5 
um , 4-steri gmate, no c 1 amps. VOL VA: fila me ntous hyphae on pileus 
dominant, moderatel y branched, up to 8 um diam, no clamps; inflated 
cells conspicuous, subglobos'e , broadly elliptic , elliptic and clavate , 
up to 63 x 31 um: volval material at base of stipe slightly layered; 
outer 1 ayer most 1 y fi 1 amentous hyphae, moderately branched, up to 11.8 
um , no clamps; infl ated ce ll s few , mostly clavate . t erminal, up to 
156 x 21 um, with very few broadly elliptic, up to 31 x 21 um; lnner 
layer with greater number of inflated cells , terminal, up to 93 x 61 
um; filamentous hyphae up to 9 um diam, many geldtinized. STIPE TRAMA: 
f i lamentous hyphae moderately conspicuous, sparse l y branched, up to 
7 um diam, no clamps; inflated cells terminal, clavate, longitudi nall y 
oriented, up to 218 x 61 um. PARTIAL VEIL: completely filamento us 
hyphae, moderately branched, interwoven, up to 6 um diam, no clamps. 

SPORES: 5.0- 5.5 x 12.5-14.8 um (E = 2.42-2 .82; Em= 2.59) , 
cylindrical, often adaxially flattened, - hyaline, amyloTd, thin walled; 
contents guttulate, apiculus s ub lateral, truncate - conic. 

14. Amau.Ua. uegtecta. Murrill. 1955 . Mycologia 47(3): 427. 

Holotype: Gainesville, Florida , 16 . ix. 1950, W. A. Murrill 32887 
(FLAS). 

PILEUS: 32 mm broad, plano -convex, margin slightly incur ved, 
appendiculate, non-striate, wlz..Ue. ; volval rermant s as slight flocc u
lence covering most of pileus. LAMELLAE: narrowl y adnexed, crowded, 
wi..Ue . STIPE : 60 x 8 mm , tapering s 1 i ght ly upward, apex expanded, 
solid, u.,u:.te; annulus superior, only a few remants remaining, wlt.Ue.; 
volval rermants absent. 

PILEIPELLIS: fila~rentous hyphae interwoven, 3-7 um diam, very 
slightly gelat inized. PILEUS TRAMA : filamentous hyphae dominant, 
inflated cells elongate, large number of gloeopl erous hyphae . LAMELLA 
TRAMA: bilateral. SUBHYMENIUM: unable to reinflate. BASIDIA : up to 
47 x 3.5-ll um, 4-sterigmate. VOLVA : filamentous hyphae on pileus 
in cons picuous , mode rately branched, up to 8 um diam, no clamps; inflated 
cells dominant, terminal or short, tenninal chains, mos tly elliptic 
to clavate with ver.v few broadly elliptic, up to 94 x 31 om: volval 
material at base of stipe absent. STIP E TRAMA: fila~rentous hyphae 
inconspicuous, sparsely branched, up to 7 om d1am, no clamps. PARTIAL 
VEIL: difficu lt to reinflate; mostly filamentous hyphae with a few 
inflated cells. 

SPORES: 3.9-5 . 5 x 8.6-10.2 um (E = 1.85-2.21; Em= 2.00), elon
gate to cylindric, often adaxi ally f l aftened, hya 1 ine -;-amyloid, thin 
walled ; contents guttulate, apiculus sublateral, cylindrical. 
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15. 

433 . 

VeueuaM."" odo!U611AJ.l4 Murrill. 1943. 
; Am<toLUa odo!U611A« (Murr.) Murri 11 . 

Mycologia 35(4): 427- 428. 
1943. Mycologia 35(4): 

Ho lotype: Sugarfoot, near Gainesv ill e , flo rida , 11. vi i. 1938, West, 
Amold, and ~\urrill 17684( FL AS) . 

PIL EUS: up to 105 nm broad, plano-convex , margin non-stri ate , 
appendiculate, s li ght ly incurved, glabrous, wlu...te ; volval remant s as 
floccose-mealy mate rial cove ring most of pil eus in younger speci mens . 
LAMELLAE: free, moderately cl os e , wlu.te. STIPE: up to 80 x II mm , 
s ubcylindri c, solid, <<>hi.te, basa l bulb globo<e t o subglobose , up to 
35 x 35 lllll: annulu s evanescent, f loccose, adhering to lamellae, wh.Ue : 
volval rerm ant s as floccose-mealy material on bulb. 

PILEIPELLI S: fila mentous hyphae mostly decomposed into gela
tinous matrix. PILEUS TRAMA: e longate, inflated ce l ls , and fila
ment ous hyphae. LAMELLA TRAMA: bilateral . SUBH YME NIUM: hyphae 
inflated ramose, no c lamps . BASIDIA: up to 46 x 3- 9 • m, 4- steri gma te, 
no c la mps . VOLVA: filamentous hyphae very i ncon s pi cuou s , s parse l y 
bran\lhed, up to 7 um diam , no clamps; inflated cell s dominant , sub
gl obose, ovoid, broadl y el l ipti c , ellipt ic , clavate, pyriform, up to 
68 x 49 vm, termina l and short, t erm ina l chains: volval material at 
base of stipe very similar to that on pileus. ST IPE TRAMA: fila
mentous hyphae very conspicuous , moderatel y branched, up to 9 \lm diam, 
no c lamps; inflated cells termina l with few very short, tenninal 
chains, clavate, longitudin ally oriented. up to 157 x 22 • m. PARTIAL 
VEIL : almost comp lete l y inflated cell s , subglobose, broadl y ellipt ic, 
pyrifonn, oblong-ell i ptic , c lavat e , up to 31 x 29 um ; filament ous 
hyphae very incon sp icuous . up to 7 11m diam . 

SPORES: 6.3-7.8 x 10 .2 -11.7 •m (E • 1.40-1.86; Em • 1.63) , 
elliptic to elongate, often adaxially flattened , hyali ne, amyl oid, th in 
wall ed; contents guttulate, apiculu s sublatera l, s hort, cylindric . 

Ba s (1969) has placed this ta xon in synonymy with Amru"'-t<t 
potypy~om.U. (Berk . & Curt . ) Sacc. 

16. VeneiUULiu.6 pwLtlwuno.i.du Murri ll. 1g12. Mycologia 4 (5): 242-
243. 

; Am<tllila pan.tl!e!Uno.idu (Murr.) Murrill. 1g1 2. Mycologia 4 (5): 
262. 
Holoty pe: Seattle, Was hington, 20 . x . - 1. xi. 1g11, W. A. Murrill 
3gg(NY) . 

PILEUS: up to 45 ITII1 broad, convex to plane, margin not stria t e, 
me.tleou..6 oJt cLilt.ttj-CJtenteou& w.Uh b~town Olt. c.ltutnu-t c.eJ'LteJt i vo l va 1 rem
nant s as th in , flo ccose patches, ui..Ue . LAMELLAE: free, crowded, 
wl!.ite. STIPE : up t o 70 x 7 lllll, tapering slightly upward, apex 
expanded, stuffed , wlt.Ue; volval remnants as small, free margin and 
occasional floccose materia l at apex of bas al bulb, wh.Ue . 

PILEIPELLIS: filamentous hyphae densely interwoven, 3-8 "m diam, 
gelatinized. PILEUS TRAMA: fila mentous hyphae undifferentiated , up to 
7 • m d iam; inflated cells cla vate to irregularl y elongate, up to 160 x 
32 um. LAMELLA TRAMA: bilateral. SUBHYMENIUM: hyphae ramose to 
s lightly inflated ramose, rarely c l amped. BASIDIA: up to 47 x 4.5-11 
um, 4- sterigmate, no clamps . VOLVA: filamentous hyphae on pileus con 
s picuous, moderatel y branched, up to 8 • m diam, no clamps: inflated 
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cell s tenninal or short, terminal chain s . subglobose, ovoid , broadly 
elliptic, ell iptic, oblong- ellipti c , c lavate, up to 83 x 58 um: fila
mentous hyphae at base of sti pe up to 7 um diam, mode rately branched, 
no clamps ; inflated cell s terminal or short, terminal chai ns , primaril y 
cl avate t o obl ong -elliptic, with f ewer broadly elliptic to ovoid , up t o 
105 x 38 um. STIPE TRAMA : filamentous hyphae inconspicuous , spa r se ly 
branched, up to 8 um diam, no c lamps; inflated cel l s terminal, c lavate, 
longitudinall y oriented, up t o 28 6 x 32 um. PARTIAL VEIL : fila mentous 
hyphae moderat ely branched, up to 6 um diam, rarely clamped; inflated 
cell s terminal, c lavate to elliptic, up to 130 x 25 um. 

SPORES: 6.3 - 7.9 x 7.0 - 9 . 4 um (E = 1.11-1.38 ; Em • 1.20), s ub
globose to ell iptic, often adaxially f lattened , hya line, non-amyl o id, 
thin walled; content s guttulate, apiculus sub lateral, cyli ndri cal . 

Jenkin s ( lg77 ) has reduced this to a va ri ety of Amruu.ta 
pa.u.tlte!Lina. . i.e ., Ama..n.i...ta pa.tt.tlt eJt..i.na var. prut.t.luvLi.no.ide.&. 

17. Venen.....:U.. p<VLv.i6011Jn.i.4 flurrill. 1944. ll oyd ia 7(4): 315. 
: Aman.U p<VLv<6o1U11.U. (Murr. ) Murrill . 1944. lloydi a 7(4) : 327. 

Holotype: Gai nesville, Florida, 4. x. 1943 , W. A. Hurrill 19266( R.AS). 

PILEUS: up to 25 mm broad , plano-con vex, margin s li ghtl y 
incurved, very s lightly striate, wlu..te; volval rermant s as thin, f l oc
cose-membranous patches on di sc. LAMELLAE: free, moderatel y crowded, 
whde.. ST IPE: 25 x 3 11111, cylindri c , solid, whUe , basal bulb s ubglo
bose, wh.U.e; annulus superior , mermranous, pendant, wlt.i.te. ; volval rem
nants membranous, saccate, s lightly lobed, sturdy. 

PILEIPELLIS: filamentous hyphae interwoven to subradial, 2-8 um 
diam, gelatinized. PI LEUS TRAMA: e l ongate, inflated cell s and 
undifferentiated, filamentou s hyphae. LA11ELLA TRAMA: bi 1 at era I. 
SUBHniENI UM: hyphae probably ramose (poor reinflation) . BASIDIA: 
up to 46 x 4-13 um, 4- sterigmate, no clamps. VOLVA : filamentous 
hyphae dominant, moderately branched, up to 8 ~-tm diam, no clamps; 
inflated cell s few, terminal, broadl y elliptic to elliptic, up to 93 x 
63 um: volval material at base of stipe very simil ar to that on 
pileus . STIPE TRAMA: filamentous hyphae moderately conspicuous, 
sparsely branched, up to 7 \Jm diam, no c lamps; inflated cel l s terminal, 
c l avate, l ongitud inall y oriented, up to 187 x 28 um. PARTIAL VEIL : 
exc lusivel y filamentous hyphae, moderately branched, up to 7 um diam, 
no c1 amps. 

SPORES: 5.5-6.3 x 7 .8 - 9.4 um (E = 1.24-1.54; Em= 1.40 ), broadl y 
el lipt i c to el l ipt i c, often adaxiall y-flattened, hyaTTne, amyloid, thin 
walled; contents guttulate , apiculus sublateral, short cylindrical. 

18 . Vene.tltlll.iM pallvM Murrill. 1945. Proc. Fla. Acad. Sci. 7 : ll4. 
: Aln<uu.ta po.Jr.va (Murr.) Murrill . 1945 . Proc. Fla . Acad. Sci . 7: 

127. 

Holotype: Gainesville, Florida, 21 . vi. 1938, W. A. Murrill 17404 
(FLAS). 

PILEUS: 20 11111 broad, plane, margin non-striate, wlt.i..te ; volval 
remnant s as a few randomly di st r i buted, floccose patches . LAMELLAE: 
narrowly adnexed, moderately crowded, pallid . STIPE: 30 x 2 11111 , 
cylindric, apex s lightl y expanded, so lid, wlt.i..te. , bas al bulb abruptl y 
marginate, napiform, tvf'Li.te.; annu lus apical, s ubmembranous ~ volval 
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rennants as a very shallow, submembranous cup at apex of basal bul b. 

Pl LE IPELLIS: filame1tous hyphae interwoven, 2-7 "m diam, gela
ti nized. PILEUS TRAMA: elongate, inflated cell s and filamentou s 
hyphae. LAMELLA TRAMA: bilateral. SUBHYMENIUM : hyphae ramose to 
slightly inflated ramose, clamped. BASIDIA: up to 40 x 5.5- 10 "m, 
4-sterigmate, clamped . VOLVA: filame1tous hyphae on pile"s conspi
cuous, moderately branched, up to 7 ~m diam, clamps occasional; 
inflated cell s terminal or short, tenninal chains, globose, subglobose, 
broadly elliptic, clavate to fusiform, up to 65 x 65 um: volval mat 
erial at base of stipe very similar to that on pileus. STIPE TRAMA: 
filamentous sparsely branched, moderate ly conspicuous, up to 8 um diam, 
c lamps occasional; inflated cells tenninal, clavate, longitudinally 
oriented. PARTIAL VEIL: filamentous hyphae moderatel y branched, "P 
to 7 \Jm diam, no clamps; inflated cells terminal, c lavat e, up to 31 x 
16 "m. 

SPORES: 4.7-5.5 x 10 .2- 10.9 "m (E = 1.85-2.32; Em = 2.03), elon
gate to cylindric, often adaxially flattened, hyaline,amyloid, thin 
w•lled; con tents guttulate, apiculus sublateral , truncate-conic to 
sNOrt cylindrical. 

19. 

262. 

Vene>ta!LW.6 p>Laeg~ Murrill. 1912. 
: Ama1t.Ua. p>LaegenJ11<1ta (Murr.) Murri 11. 

MYcologia 4(5): 243 . 
1912. MYcologia 4(5 ) : 

Ho lotype : Seattle, Washington, 20. x. - 1. xi. 1911 , W. A. liurrill 
247(NY). 

PILEUS: approximately 40 mm broad, convex to plane-convex, mar
gin non-striate, mell.e.ou.6-avetlaneou.6 .i.n .the c.en.tett, dMk-me.UeoU6 on 
.the mwty.i.n; volval remnants as wli.<.te, floccose-fibrillose patches or 
occasionally angular warts covering most of pi 1 eus. LAMELLAE : free, 
crowded, wh<.te. STIPE: 40 x 3-5 mm, tapering s lightly upward, stuffed , 
w/i.<.te , basal bulb ovoid, annulus superior, slightly, wlt.i..te; volval 
remnants appressed, as slight free margin on basal bulb. 

PILEIPELLIS: filamentous hyphae interwoven to subradial, 3-8 "m 
diam, gel atinized. PILEUS TRAMA: inflated cells and f il amentous 
hyphae. LAMELLA TRAMA: bilateral. SUBHYMENIUM: hyphae ramose, occa
sionally clamped . BASIOIA: up to 47 x 4 . 5-12 . 5 "m , 4-sterigmate, 
occasionally clamped. VOLVA: filamentous hyphae moderately branched, 
3-8 lJm diam; inflated cells terminal or short, tenni na l chains, irre
gularly disposed to apico-basal, globose , subglobose, ovoid, broadly 
elliptic, up to 64 x 45 um , and clavate, elliptic, to oblong-elliptic, 
up to 115 x 38 "m: filamentous hyphae of velva at base of Stipe very 
similar to that on pileus; inflated cells primarily elongate to clavate, 
up to 127 x 31 "m, with a few small, broadly elliptic to ovoid. STIPE 
TRAMA : filamentous hyphae moderately conspicuous, sparsely branched, 
up to 7 um diam; inflated cells terminal, clavate, longitudinally 
oriented, up to 221 x 35 "m. PARTIAL VEI L: filamentous hyphae dom
inant, moderately branched, 3-7 "m diam, rarely clamped; inflated cells 
sparse, clavate, up to 125 x 20 "m . 

SPORES: 6 . 3-7 .0 x 8.7-9.4 "m (f • 1.34-1.4g; I"_= 1.43), ellip
tic, often adaxially flattened, hyaline, nonamyloid, thin walled; con
tents guttulate, apiculus sub lateral, cylindrical to truncate-conic. 

Jenkins (1977) has reduced this to synonymy with Aman.i.td 
pan.tlteM.mt var. pan.tlteM.no.utu. 
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20. Lepi.o:ta p!UlegJr.aveoten.~ Murr ill. 1939. Bull. Torr . Bot . Club 66: 
153. 

; Aman.Ua p!UlegJr.aveoten..l (Murr.) Singer . 194g. Lilloa 22: 388. 

Holotype: Gainesville, Florida, 25. x. 1938, W. A. Murrill 18298 
(FLAS). 

PILEUS: 70 f11T1 broad, plano-convex, margin slight l y in curved , 
non-striate, t<IIU.te ; no volval retmant s remaining. LAMELLAE: free, 
very crowded, wlt.Ue . STIPE : up to 80 x 8 trill, subcy l indric, soli d , 
apex s lightly expanded, wl•i.te; annulu s superior, evanescent, floccose , 
wh.U.e; no volval retmants remaining. 

PILEIPELLIS : filamentous hyphae interwoven to subrad i al, 3-7 um 
diam. PILEUS TRAMA : filamentous hyphae and in f la ted cells. LAMELLA 
TRAMA: bilateral. SU8HYMENI UM: hyphae subcellular to cellular, no 
clamps . BASIDIA: up to 40 x 4-10 um, 4- steri gmate , no clamps. VOLVA : 
no remnants remaining on pileus or st ipe base. STI PE TRAMA: fila · 
mentous hyphae tOOderatel y abundant, spa r sel y branched, up to ll um 
diam, no c lamps; inflated cell s terminal, c l avate, longitudinally 
or i ented, up to 301 x 40 um. 

SPORES: (6.2)7.0-7.8 x (6 .2) 7.8 -8.6 um (f = 1.0·1.11; ~= 
1.04) , globose to subglobose, hyaline, amylo id, thin walled ; conten t s 
guttulate, apiculus sublateral, cy lindrical . 

21. Ve>te>t<!ILiu..l p!Ulelong.i..lpo'W<I Murrill. 1g41. Mycologia 33(4): 434-
435 . 

; Aman.Ua p!Uleio>tg.i..\poJr.a (Murr . ) Murrill. 1941. Mycologia 33(4) 
448 . 

Holotype: Gainesvi ll e , Florida, 16. v. 1938 , W. A. Murrill 16108 
(FLAS) . 

PILEUS: up to 60 t1111 broad, plano -convex, glabrous-shiny , margin 
slightly in curved, s lightl y appendicu l ate, non-striate, wh.U.e 011. wi-th 
6a.i.JLt CJt eam .t.in.t. LAMELLAE: free, crowded, wh.U.e . ST! PE: up to 55 
x 8 trill, s ubcy lindri c, so lid , wlt.Ue wi-tlt a yeUow.i..l h .Un.t , basal bulb 
subglobose to ovoid; annulus evanescent, delicate membranous , adhering 
to lamellae, wh.Ue ; volval re~mant s as a few floccose patches , w/Li...:te. 

PI LEIPELLI S: filamentous hyphae interwoven , 2·7 um diam, gel a· 
tinized . PILEUS TRAMA : elongate, inflated cells and filamentous 
hyphae . LAMELLA TRAMA: bilateral. SUBHYMEN!UM : hyphae ramose, no 
cla mps. BASIDIA: up to 50 x 4-10 um, 4-sterigmate, clamped. VOLVA: 
filamentous hyphae of valva at Stipe base tOOderately branched, up to 
7 um diam, no c lamps; inflated cel l s dominant, terminal or short, ter
minal chains, ovoid, broadly elliptic, up to 63 x 47 um and fu s iform 
up to llO x 47 um. STIPE TRAMA: filamentous hyphae sparsely branched, 
up to 7 um diam, no clamps; inflated cel l s terminal, c lavate, longi
tudinally oriented, up to 358 x 38 um. PARTIAL VEIL : filamen t ous 
hyphae moderatel y branched, up to 5 um diam, no clamps; inflated ce ll s 
abundant, broadly elli ptic, ovoid, subglobose, up to 40 x 40 um , with 
fusiform to c lavate, up to 218 x 37 um. 

SPORES: 4.7-5.5 x (10.2)10 .g· ll.7(14 .1) um (E = 1.98-2.56 ; Em= 
2.34), el ongate to cylind r ic, often ada xially flattened, hyaline,
amyloid , thin walled ; contents guttulate, apiculu s sublateral, cylin
dri cal. 
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22. V<!JtellaMu.l pu.udovw uu Murrill . 1944. Proc. F1 a. Acad. Sci. 7: 
114-115. 

= An>an.Ua p•eudov ~?Jtna (Murr.) f·lurrill. 1944. Proc. Fla . Acad. 
Sci. 7: 127. 

Holotype: Gainesville, florida, 29. v. 1938, W. A. Murrill 16431 
(FLAS). 

PILEUS: up to 40 nm broad, plano-coovex, margin slightly 
incurved, non-striate, pwte. wh.Ue. .tlutOu9ltotLt. Olt.toi.tlt CAeam cL<..6c. LAM
ELLAE: free, crowded. STIPE: up to 65 x 8 mm, subcylindric, so lid, 
lt~LUe, basal bulb ovoid; annulus submembranous, easily tom , superior , 
t4,:1z..Ue ; volval rermants as membranous, saccate, lobed, relatively thick, 
whd.e. . 

PILEIPELLIS: filamen tous hyphae interwoven, 2-6 um diam, gela
tinized. PILEUS TRAMA: i nfla ted cells and filamentous hyphae . ·LAM
ELLA TRAMA: bi lateral. SUBHYMENIUM: hyphae ramose to inflated ramose, 
no clamps. VOLVA: remnants at base of sti pe layered; outer layer 
composed exclusively of densely interwoven, filamentous hyphae, moder
ately ~ranched, up to 12 ~m diam, no clamps; inner layer very similar, 
but not as densely interwoven . STIPE TRAMA: filamentous hyphae abun
dant , sparsely branched, up to 7 '-'m diam, no clamps; inflated cells 
terminal, c lavate, longitudinally oriented, up to 140 x 16 um. PART IAL 
VEIL: fi 1 amentous hyphae abundant, interwoven, moderatel y branched, 
no clamps; inflated cells sma ll, irregularl y shaped , terminal. 

SPORES: 7.0- 7 .8 x 7.8-8.6(10.2) um (E = l.ll-1. 31; Em = 1. 22), 
subglobose to elliptic, often adaxially flattened, hyaline;- amyloid, 
thin walled; contents guttulate, apiculus sublateral, truncate-conic. 

23. V~nl'.l1aiLiu.l 1thoaJU..i..i. Murrill. 1939. Bull. Torr . Bot. Club 66 : 30 . 
' Amcvt.Ua 1thoaJU..i..i. (Hurr .) Murrill. 1939. Bull. Torr. Bot. Club 

66: 37. 

Ho l otype: Lake Ros a, Putnam Co., norida, 8. ix. 1938 , A. S. Rhoads 
18125(FLAS). 

PILEUS: up to 65 mm broad, plano-convex, margin non-striate, 
inrolled, t4JhUe, CAemeo~ on cVt.y.iJtg; pileus densely covered with loose , 
floccose, volval material. LAMELLAE: free, distant, wh.i.te , becoming 
b1t0wn wh~n dJLi.ed. STIPE: up to 145 x 18 mm, subcylindric, solid, 
wlt.Ue.. . CJteme.ou6 t(~te..n dlr..i.e.d , basal bulb slenderly fusiform to napifonn; 
annulus evanescent, strongly floccose. u.rlt.i..te ; valva as a few floccose 
patches. 

PILEIPELLI S : filamentous hyphae interwoven, 3-6 um diam, 
slightly gelatinized. PILEUS TRAMA: elongate, inflated cells and 
fi 1 amentous hyphae. LAMELLA TRAMA: bi latera 1. SUBHYMENIUM: hyphae 
ramose to inflated ramose, clamps rare. BASIDIA: up to 50 x 4-11.7 um, 
4-sterigmate, clamped. VOLVA : filamentous hyphae on pileus conspi
cuous . moderately branched, up to 7 um diam; inflated cells terminal or 
sho rt, terminal chains, globose, elliptic, obloo9-elliptic , pyriform, 
clavate, fus ifonn, up to 120 x 60 um. pr imari ly apico·basa l ; volva l 
material at base of stipe similar to that on pileus . STIPE TRAMA: 
filamentous hyphae sparse ly branched, up to 7 ~m diam, few clamps; 
inflated cell s tenninal, clavate, longitudinally oriented, up to 258 x 
27 um. 

SPORES: 3. 1-3 .9 x 10.9- 12.5 uo (f. • 2. 70- 3.77; ~ • 3 .24), 
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cylindrical to bacilliform, often adaxially flattened, hyaline, amyloid, 
thin walled; contents guttulate, apiculus sub lateral, cylindrical. 

24 . Venemvu~U JWOJiokeM.U. f . ..: .. odoJla (Coker) Murrill. 1946. Lloydia 
9(4): 324. 

: Ama.n.Ua M OJlokeM.U. f . .<nodo'll!. (Coker) Murrill. 1946. Lloydia 
9(4): 330. 

: AmOJu.ta.<nodoM (Murr.) Bas. 1969. Persoonia 5(4): 547 -54B . 

Holotype: Ga inesville, norida, 29. viii. 44, W. A. Murrill 20091 
(FLAS). 

PILEUS: up to 45 nm broad, plano-convex, margin sl ightly raised , 
non- str i ate; no volval remnants. LAMELLAE: free or connected by floc
cose line, moderately c lose, STIPE: up to 30 x 5 rrm , cylindric, 
sol id , slightly expanded at apex , glabrous or with s l ightly floccose, 
material, basal bulb marginate, ovoid to subradicate, up to 20 x 15 nm; 
annulus floccose-membranous, evanescent; only s light, floccose volval 
material rema inin g. 

PILEIPELLIS: filamentous hyphae interwoven, up to 7 um d!am, 
gelatin i zed. PILEUS TRAMA: filamentous hyphae undifferentiated with 
broadly clavate to fusiform inflated cells. LAMELLA TRAMA: bilateral. 
SUBHYMENIUM: ramose to s lightly inflated ramose , no clamps. BASI DIA : 
up to 45 x 4-8 um, 4-sterigmate, no clamps. VOLVA: filamentous hyphae 
on pileus very sparse, sparsely branched, up to 6 um diam . no clamps; 
inflated ce ll s dominant, most l y terminal chai ns, broadly elliptic to 
ovoid, up to 50 x 2B um , with fewer oblong-elliptic to clavate, up to 
63 x 25 um: volval material at base of stipe very similar, but with 
inflated cell s s lightl y sma ller. STI PE TRAMA: filamentous hyphae 
sparsely branched, inconspicuous, up to 6 um diam, no cl amps; inflated 
cells termina l, clavate, longitudinall y oriented; considerable gloeo 
plerous hyphae present. PARTIAL VEIL : filamentous hyphae dominant, 
moderately branched, up to 6 um diam, no clamps; inflated cells ter
mi nal, c l avate, up to 38 x 12 urn. 

SPORES: 3.9-4.7 x 12. 5-13.3(14.1) um (E = 2.66-3.41; E"' = 2 . 94), 
cylindrical to bac ill iform, often ada xially fTattened, hya line, amyloid, 
thin walled; contents guttulate, apiculus subl ateral, short, truncate
coni c . 

25. VeneulVl.LM 'lO<Ie.i-UIIUU4 Murrill. 1g14. North American Flora 
10(1): 75. 

: Aman.Ua M•UtU•c.ta (Murr.) Murri l l. 1914 . ~1Ycologia 6: 269. 

Holotype: Bil oxi, Mississippi, 13. ix . 1904, Mrs. F. S. Earle 182(NY). 

PI LEUS: 35 nm broad , convex, marg in non-striate, slightly 
incurved, <~almon cotolled; volval remnants as pu lveru lent mea l over most 
of surface. LAMELLAE: free, crowded, wh.Ue. STIPE: 60 x 5-8 nm, 
tapering upw"d, apex s l ightly expanded, stuffed , willie .ti11ged Uldl• 
.ba.lmon, basal bul b e ll iptic, 20 x 12 nrn; annulus membranous , deli cate, 
remaining attached to gills and pileus marg in, willie .tiuged w<.th .at
mon j volval re1mants as a s lightly, mealy materia l on apex of bulb, 
•almon c.otMed. 

PI LEI PELLIS: filamentou s hyphae interwoven to subradial , 3-6 um 
diam, slightl y ge l atinized. PI LEUS TRAMA : undifferentiated , filamen
tous hyphae and in flated ce ll s. LAMELLA TRAMA: b i lateral. SUBHYI~EN
IUM: hyphae infl ated ramose to subcellular, no clamps. BASIDIA: up 
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to 54 x 4-12 um , 4-sterigmate, no c lamps. VCLVA : filamentous hyphae 
on pileus conspicuous , moderately branched , up to 6 u111 diam. no clamps; 
inflated cells terminal or short, terminal chains, mos tly globose to 
broadly elliptic, up to 46 x 46 um: volval material at base of stipe 
predominant l y filamentous hyph ae, moderately branched, up to 8 um 
diam , no clamps; inflated cells short, terminal cha ins, globose, sub
globose, broadly elliptic, up to 35 x 35 um, with subtendin g cell s 
elliptic to fusifonn, up to 45 x 15 um . STIPE TRAMA : filamentous 
hyphae sparsely branched, up to 5 um diam, no clamps; inflated cells 
tennina l , c lavate . PARTIAL VEIL: almost completely filamentou s 
hyphae, moderately branched, up to 7 um diam , no clamps; inflated cells 
few, tenninal, short clavate. 

SPORES: none found. 

26 . Vene>UIM.u.l aoUtal!.«6o!UM.o Murrill. 1941. Mycologia 33(4): 435 . 
; AmaiLi.ta aoUt""'-<6o!UM.o (Murr.) Murr i ll. 1941 . Mycologia 33 

(4): 448. 

Hol •rpe: 
(FLAS). 

Gainesville, Florida, 9. viii. 1937, W. A. Murrill 16415 

PILEUS: 42 rnn broad, plano-convex, margin non-striate, sl ightly 
incurved , while ata.i.ned ..Uh CJLeam ; volval remnants as pyramidal to 
i rregu larl y shaped warts, easily removed . LAMELLAE : free, moderate l y 
c 1 ose, wh<.te .to .Wab..u<ne <Ui.th wlu.te edgea. STIPE: 2 5 x 6- 8 mm, 
tapering slightly upward , so lid, ";..u:e , basal bulb nearl y subradicate; 
volval remnants as pulverulence covering most of stipe su rface and 
basal bulb. 

PILEIPELLIS: filamentous hyphae interwoven to subradia l, 3-8 um 
diam, s l ightly gelatin ized. PILEUS TRAMA: filamentous hyphae moder
ately branched , up to 8 um diam; inflated cells mos tly clavate, up to 
218 x 40 um . LAMELLA TRAMA: bilateral. SU8HYMENIUM : ramose to in
flated ramose, no clamps. 8ASIDIA: up to 60 x 4-11.7 um , 4-sterigmate, 
no clamps . VOLVA: filamentous hyphae quite i ncon spicuous , moderately 
branched, up to 8 um diam, no cliWllps; inflated cell s dominant, term inal 
and short, terminal chains, globose, subgl obose, broadl y elliptic, 
ovoid, elliptic, and c l avate, up to 40 x 35 um : volval material at 
base of stipe very s imilar, but with fewer hy phae than on pileus. 
STIPE TRAMA: filamentous hyphae sparse ly branched, moderately abun
dant, up to 7 \J m diam, no clamps; inflated cells termi nal, clavate , 
l ongitud inally oriented , up to 188 x 31 um. 

SPORES: 4.7-5.5 x (12.5)13.3 -14 .1(15 . 6) urn (E = 2.42-3 . 00; Em= 
2.69), cylindr ical, often ada xia ll y flattened, hyaline, amyloid, tiiTn 
walled; conten ts guttulate , apiculus, short, cylindrical . 

27 . Vene>t<L'Uu.> apJte.teilu.l. Murri 11 . 1948. 
; Amruu.ta 6Pile.te.U.a (Murr.) Mu rr ill. 

Lloydia 2(2) : 105 . 
1948. Lloydia 2(2): 105. 

Holotype: Gainesville, Florida, 19. vi ii. 1948, W. A. Murrill 40841 
(FLAS) . 

PILEUS: 33 rnn broad, plane, margin distinctly striate, gJtay , 
daJtk<Jt on d.wc; no vo 1 va 1 remnants remain in9 . LAMELLAE: just free, 
crowded, white. STIPE: 70 x 4-6 mm , tapering sl ightly upward, stuffed 
to hollow, wi..U:e above, lowell lta16 de.Uca.te Jtoay-CJLeam, no basal bulb; 
no annulus; valva saccate , membranous , wh.i.te , lobed. 

PILEIPELLIS: filamentou s interwoven, 3-7 urn diam, gelatini zed. 
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PILEUS TRAMA : filamentous hyphae and elongate , infl ated cells , ter
minal or short, termi na l chains. LAMELLA TRAMA: bilateral. SUBHY
MENIUM: hyphae ramose , no clamps. BAS IDIA: up to 45.8 x 3.9-12.5 um, 
4- steri9mate, no cl amps. VOLVA: no rennants on pileus: volval mat 
erial at base of stipe predominantly filamentous hyphae, modera te ly 
branched , up to 7 um diam, no c lamps; inflated cells few, elongate , 
terminal, up to 34 x 8 um. STIPE TRAI-lA: filamentous hyphae moderately 
branched, moderately conspic uous, up to 8 um diam, no clamps; in flat ed 
cells terminal, cl avate, longitudina l ly oriented, up to 244 x 40 um. 

SPORES: (6.7)7.0- 7.8 x 11.7-13 . 3 um (E = 1.50-l.B8; Em= 1.66), 
ell iptic to elongate , often adaxially f lattened , hyaline, nonamylo id, 
th in walled; contents guttulate , ap1cul us sub la teral, cylindrical. 

28. VenenaA.iU4 6ubal.Ua.ce<44 Murri ll. 1941. Mycologia 33(4) : 437-
438. 

~ Ama.U.C<t •ubal.Ua.ce« (Murr.) Murrill. 1941 . Mycologia 33(4): 
448. 

Holot.ype: Gainesville , norida, 22. vi. 1938, w. A. Murrill 16495 
(FLAS) . 

PI LEUS: approximately 20 mm broad, plano-convex, margin non
str ia te, wiLi.te ; no volval rennants. LAMELLAE: free, crowded, wiLi.te . 
STIPE : up to 75 x 2-4 mm, slightl y expanded at apex, so lid, whi-te , 
basal bulb ovo id; annulus superior, membranous, fairl y delicate, wiLi.te ; 
volval remn ants as one membranou s patch at apex of bulb. 

P!LEIPELLIS: filamentous hyphae interwoven to subradial, 3-8 um 
di am, slightly gelatinized. PILEUS TRAMA: filamentous hyphae and in
flated cell s. LAMELLA TRAMA : bilateral. SUBHYME NIUM : ramose to 
slightly inflated ramose, no clamps. BASIDIA: up to 58.5 x 4-10.5 um , 
4-sterigmate, no cl amps. VOLVA : rennant s at base of stipe completely 

filamentou s hyphae , moderately branched, up to 6.5 um diam, no clamps . 
STIPE TRAMA: filamentous hyphae s parsely branched, relatively incon
spicuous, up to 7 um diam, no clamps; inflated cells terminal, clavate , 
longitudinally oriented, up to 274 x 37 um. PARTIAL VEIL: mostly 
filamentous hyphae , moderately branched, up to 6 um diam, no clamps; 
infl ated cells numerous, terminal, subglobose to ovoid, up to 16 x 16 
um. 

SPORES: 5. 9-7 . 0 x 11.7-14 . 1 um (E = 1.66-2 .2 7; Em= l.98),elong
ate to cylindric, often ada xi ally fla t ti;.ed, hyaline, weakly amyloid, 
thin walled ; contents guttulate, apiculus sublatera l, short cylindric . 

29 . VeJteJutM.u4 6ubc.UM.n.i.cep6 Murrill . 1945. Jour, Fla . Acad. Sci. 
B(2 ): 183-1 84. 

: AmruLi.t<t 6ubc.i..tlt.i.n.i.cep6 (Murr.) Murrill. 1945. Jour . na . 
Acad. Sci . 8 (2 ) : 19B. 

Holotype: Gainesville, Florida, 30. vi . 1944, W. A. Murrill 38901 
(FLAS). 

PILEUS: approximately 29 mm broad, plano-con vex, margin non
striate, pale c<W.toU4; no vol val rennants remaining. LAMELLAE: 
narrowly adnate, crowded, wiLi.te. STIPE: 60 x 2-5 nrn , tapering upward, 
apex slightly expanded, solid, wiLi.te, basal bulb elliptic, wiLi.te ; 
exannulate; va l va as a few floccose patches on lower part of stipe . 

PILEIPELLIS: filamentous hypha·e in t erwoven, 3-8 um diam , 
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gelatinized . PILEUS lRAMA: elongate , Inflated cells and filamentous 
hyphae. LAMELLA TRAMA : bila teral. SUBHYMEN IUM: hyphae ramose t o 
inflated ramose, no clamps . BASIDIA: up to 40 x 4-8.5 um , 4- s ter ig
mate, no c lamps. VOLVA : poor r e inflation . STI PE TRAMA: filamentous 
hyphae s parsely branched, moderately abundant, up to 7 um diam, no 
c lamps; inflated cells t ermi nal. clavate, longitudinal ly orient ed, up 
to 212 x 34 um. 

SPORES: 5.5-6 .2 x 7.8-8.6(9.4) um (f. • 1.39-1. 52; ~ • 1.43), 
el liptic, often adaxia lly flattened, hyaline, extremely weakl y amylo id, 
thin walled; contents guttu l ate, apiculus sublateral, short cylindric. 

30. 

433. 

Ve11<!1Ut~Li.u.o aubmu.tabil..U. Murrill. 1943. 
' ~ aubmu..tabi.tiA (Murr.) Murr i ll. 

Mycologia 35(4): 42 8. 
1943. Mycologia 35(4 ): 

Holotype: Burnett' s Lake , Alachua Co . , Florida, 24. i x. 1941, W. A. 
Murri 11 20004 ( FLAS) . 

PllEUS : up to 70 nm broad, plano -convex , margin non-str iate, 
s li g rtl y incruved, wlt.Ue.; volval rermants as a t hin layer of pulveru
l ence, easil y removed . LAMELLAE: free, modera te l y crowded, wl..ue. 
ST IPE: up to 60 x 8 mm, a pex sl ightly expanded, solid, wi..Ue , basal 
bulb subglobose to ovoid; annulus superior , floccose -membranous , u.r/t.i.t~; 
volval rermants membranous, thick, fanning sha llow cup at top of bulb, 
wh.i.te . 

PILEIPELLIS : filament ou s hyphae interwoven, 3- 7 um diam, gela
tinized. PILEUS TRAMA: e lon gate, in flated cells and filamentous 
hyphae . LAMELLA TRAMA: bi 1 at era I. SUBHYMEN IUM: hyphae ramose, no 
clamps. BASIDIA: up to 63 x 6.5-10.5 um , 4-ster igmate, clamps rare. 
VOLVA : filamentous hyphae on pileus dominant, moderately branched, up 
to 8 um diam, no clamps; inflated cells conspicuous, mostly ell iptic 
to clavate, terminal, up to 132 x 47 um, f ew ovoid: volval material 
at base of stipe very similar to that on pileus, but with larger num
ber of broadl y elliptic to ovoid cells. STIPE TRAMA : filamentous 
hyphae moderately conspicuous, sparsely branched, up to 8 um diam, no 
clamps; inflated cell s terminal, c l avate, longitudinall y oriented, up 
to 306 x 47 um. PARliAL VEIL : fil amen to us hyphae dominant, moder
ately branc hed, up to 8 um diam, no clamps; infl ated cells few, s len
derly c l avate , terminal. 

SPORES: 6.2-7.8 x 13.3-14.1(14.8) um (E = 1.81-2 . 15; Em= 1.98), 
elongate to cylindri c, often adaxially flattened, hyaline. aiiiYloid, 
thin walled; cont ents guttulate, a picu lus sublateral, cy lindri cal. 

Bas (1969) has placed this taxon into synonymy with Atw..Ua 
mu..tabil..U. Beards 1 ee . 

31 . Venemvuu• aubpltaUo.i.du Murrill. 1945. Jour. Fla . Acad. Sc i. 
8(2): 184. 

' Aman.Ua. ,;ubphaUo.i.dea (Murr .) Murrill. 1945. Jour . Fla. Acad. 
Sc i. 8(2) : 198. 

Holotl'pe : Gainesville, Florida, 11. vi i . 1938, Lillian Arnold 17832 
(FLAS). 

PILEUS: 25 rrm broad, plano-convex, margin non-striate, umbW1otU 
<"'-tl< 6u.Ug.i.nou-; d.i.ak; volval remnants as randoml y distributed floc
cose patches . LAMELLAE: free, c rowded, wi..Ue <"'-th a JLo• y .U11.t. 



193 

Stipe: 35 x 2 nrn, so lid , tul:.<.te . b!Miti.l1g whVte b~u.U.ed . ~asal bulb 
subglobose, wlu.te.; annulus super ior. delicate, membranous. uJh.i.t:e.; va l 
val remants as a few floccose -membranous patches on apex of basal 
bulb. 

PILEIPELLIS: f ilamentous hyphae interwoven, 3-8 urn diam, gela 
tinized. PILEUS: elongate, inflated cell s and undifferentiated, fila
mentous hyphae , no clamps. LAMELLA TRAI'lA: b ilateral . SU8HY MENIUM: 
inflated ramose to s ubce llular, no c lamps. BASIDIA: up to 32 x 4-8.5 
um, 4-s t erigmate, no c lamps. VOLVA : filamentou s hypha e on pileus 
moderatel y abundant, modera te l y branched , up to B urn diam, clamps ; 
inflated ce ll s termi"a l or short, terminal chains, gl obose , subg lobose, 
broadly ellipti c, ovoid, up to 40 x 40 l.la , with fev1 fu s iform and c la 
vate: volval material at base of stipe very similar , but with s li ght l y 
larger cells, up to 55 x 55 um. STIPE TRAMA : filamentous hyphae 
sparsely branched, relatively in consp i c uous, up to 7 urn diam, no 
clamps; inflated ce ll s terminal, clavate, lon g i t udinall y orien ted, up 
to 212 x 34.5 urn. 

SPORES: 5.5-6 .2(7 . 4) x 5.5-7.0(7.8) um (f. • 1.0-1. 13; ~ • 1. 07) 
globose t o subglobose, hyaline, all\Yloid, thin wall ed ; conten ts guttu
late, api c ulus sublateral. cyl indrical. 

32 . VenenM.ill.l ~ub~ecu.tilM Murrill. 194~. Jour . Fla. Acad . Sci. 
8(2 ): 184. 

: Amrulili .lub~~.ecu.t.Ua (Murr.) Murrill. 1945. Jour. Fla. Acad. 
Sci. 8(2): 198 . 

Holotype: Gainesville, norida , 2 6. iii. 1g44, W. A. 11urrill 17996 
(FLAS). 

PILEUS: approximatel y 40 mm broad , pl ane with margins uptum ed, 
shiny, margin striate, aveUaneoM; no volval remants. LAMELLAE : 
narrowl y adnate, crowded, tt!h.<.te. STIPE : up to 60 x 4-6 nrn, stuffed 
to hollow, wlti..te , ba s al bulb ellipti cal ; no annular r emn ants; volval 
reman ts as a membranous, s hall ow cup, tt!h.<.te. 

PI LEIPELLIS: filamentou s hyphae interwoven to subradial, 3-6 um 
diam. gelatinized. PILEUS TRAMA: inflat ed cell s and undifferentiated 
filamentous hyphae. LAMELLA TRAMA: bilateral. SUBHYMENIUM : unable 
to reinflate. BASIDIA: up to 40 x 4-7.8 um , 4-sterigmate, no c lamps . 
VOLVA: unable to reinflate . STIPE TRAMA: filamentous hyphae sparsely 
branched, up to 8 um diam, no c lamps; inflated cells t erminal , elliptic 
to fusiform, longitudinally oriented, up to 190 x 47 urn . 

SPORES: 7.0-8.6 x 12.5-13 . 3 um (E • 1.54-J.gQ ; Em • 1.75), 
elliptic to elongate, often ada xially flattened, hyaline, nonall\Yloid, 
thin walled; contents guttulate, apiculus sublateral, cylindri cal. 

33. 

448. 

Vene.,vuM ~ub•ol.Ua!UM Murrill. 1941. 
' Amruti..ta 6ub6ol.Ua!Ua (Murr.) Murri 11 . 

Mycologia 33(4): 435. 
1941. Mycologia 33(4): 

Holotype : Gainesville, Florida, 1. vi. 1938, W. A. Murrill 16449 
( R.AS). 

PILEUS : up to 55 mm broad, convex, margin non- s triate, s lightly 
incurved, wiU.te o~ JW~y-.U.abd.Une ; volval remnant s as a few floccose 
warts, randomly distr ibuted, densest near center . LAMELLAE: narrowly 
adnate, crowded, wlti..te. STIPE : up to 75 x 6-9 mm, s lightly expanded 
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at apex, solid , wlu.te. , basal bulb elliptical; annulus fugacious . only 
a few floccose reiTTlants remaining; volva l rermants as a very slight 
flocculence, easily removed. 

PILEIPELLIS: filall1B1tous hyphae interwoven , 3- 7 um diam. 
s lightly gelati n ized. PILEUS TRAMA: inflated cells and filamentous 
hyphae. LAMELLA TRAMA: bilateral. SUBHYMENIUM: ramose to inflated 
ramose, no c lamps. BASIDIA: up to 50 x 4-13.5 urn , 4- sterigmate, 
rarely clamped. VOLVA: filamentous hyphae on pileus moderately 
branched , up to 8 llm diam, no clamps; inflated cell s as terminal chains , 
globose, subg l obose, broadly elliptic, pyriform, up to 55 x 40 um: 
volval remnants at base of stipe very similar to that on pileus. STIPE 
TRAMA: filamento us hyphae conspicuous , sparsely branched, up to 7 um 
diam, no c l amps; inflated cells terminal, c l avate, longitudinally 
oriented , up to 2go x 31 um. PARTIAL VEIL: fi 1 amentous hyphae domin
ant, moderately branched, up to 7 um d i am, no clamps; infl ated cells 
terminal, oblon g elliptic to c lavate, up to 47 x 10 um. · 

m SPORES: (4.7)5 . 0-5.5 x (10.9)11. 7- 12. 8(13.3) um (I = 2.20-2.66 ; 
E = 2 .36), cy l indrical, often adaxially flat tened , hyaline, amyloid, 
thin alled; contents guttulate , apiculus sublateral, short cylindrical. 

34. 

287. 

V<'.lt<'.IUVI.iu.> •ubv.iAg.Uuano.~ Murri 11 . 1941. 
; Ama1Li..ta •ubv<,tg.i . .Uana (Murr .) Murrill . 

Mycologia 33(3) : 286. 
1941. Mycologia 33(3) : 

Holotrpe: Gainesville , Florida, 27. iii. 1938, W. A. Mu rrill 16134 
(FLAS). 

PILEUS: 10 mm broad, plane, margin distinctly striate, aveil.o.Jte
OU<I ; vo 1 val remnant as one floccose-membranous patch on di sc. LAMEL
LAE: free, subdistant, wi..U:e. . STlPE: 2 7 x 1-2 mm, stuffed, m.i.th
wlu.te , basal bulb very s li ght; annulus superior , nearly med i an, deli
cately membranous, ti.IILU:e; volval remants membranous , saccate, thin, 
wlu.te. 

PILE IPELLI S: filamentous hyphae interwoven to subrad i a 1 , 3-8 um 
diam, gelatinized. PILEUS TRAMA: elongate, inflated cells and undiff
erent iated, filamentous hyphae. LAMELLA TRAMA : bilateral. SUBHYMEN 
IUM: inflated ramose to s ubcellu lar, c l amps rare . VOLVA: filamentous 
hyphae dominant, up to 8 urn diam, moderate l y branched , c lamps; inflated 
cell s most l y termina l, broadly e ll iptic , e ll iptic , cy l indric, up to 93 
x 46 1.1m : vol val material at base of stipe very simi la r, but with more 
filamentous hyphae and fewer inflated cel l s. STIPE TRAMA: filamentous 
hyphae sparsel y branched, up to 6 urn diam, no clamps; inflated cell s 
terminal or short , terminal cha ins, oblong elliptic, l ongit udin al l y 
oriented, up to 291 x 47 um. PARTIAL VEIL: completely filamentous 
hyphae, moderate l y branched, up to 7 um di am, no c lamps. 

SPORES: 7.8- 9.4 x 10.2-11.7(1 2 . 5) urn (I= 1. 24-1.43; ~ = 1.35), 
broadly elliptic to e ll iptic, often adaxiall y flattened, hyaline, non
amyloid , thin wal l ed ; contents 9uttulate, ap i culus sublateral, cylin
drical. 

Sin ger (1949) has placed this in synonynlY with Aman.Ua. •plte.ta 
var. rn.i.noiL Beardslee . 

35. 

271. 

V<'.ltellliiLWA .tenu.i.6oU.U.. Murril l. 1945 . 
' AmruU.ta .tenu.i.6oUo. (Murr.) Mu rri 11 . 

Mycol ogia 37(2): 270. 
1945. Myco logia 37(2): 



Holotype: Gainesville, Aorida, 22. vi. 1944, W. A. Murrill 38002 
(FLAS). 
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PILEUS: up to 35 mm broad, plano-coovex, margin non-striate , 
wi.Ue, becoming yeil.o1~h on .the d.i.l.k w.i.tl1 age 01t on dJty.ing; no volval 
rerrnants. LAMELLAE: just free or narrowly adnexed, crowded, wi.Ue. 
STIPE : up to 55 x 4-6 mm, tapering slightly upward, apex expanded, 
solid, wiU:te, basal bulb ovoid; annulus superior , thin, membranous, 
wlt.Ue ; volval rennants as thin, membranous cup at apex of bulb, l obed, 
whUe. 

PILEIPELLIS: filamentous hyphae interwoven, 3-7 um diam, gela
tinized. PILEUS TRAMA: filamentous hyphae and inflated cell s . LAM
ELLA TRAMA: bi 1 atera l. SUBHYMEN IUM: ramose to s 1 ightly inflated 
ramose, no clamps. BASIOIA: up to 51 x 4-10 . 5 urn , 4-sterigmate, no 
clamps. VOLVA: no volval remnant s oo pileus : volval material at base 
of stipe most ly filamentous hyphae, moderately branched, up to 8 "" 
diam, no clamps; inflated cells broadly elliptic, elliptic, clavate, 
cyl indric, terminal, up to 94 x 40 um. STIPE TRAMA: filamentous 
hyphae sparsely branched, up to 7 "" diam, no clamps; inflated cell s 
terminal, cylindric, loogitud inally oriented, up to 321 x 21 ""· 
PARTIAL VEIL: almos t exclusively filamentous hyphae, moderately 
branched, up to 7 urn diam, no clamps; inflated cells few, c lavate, ter
minal, up to 50 x 10 um. 

SPORES: 4. 3-4. 7 x 11. 7-12. 5 ( 1 3. 6) um ( E = 2 . 4g-2 . 89; Em = 2. 63) ; 
cylindric, often adaxailly flattened, hyaline-;- amyloid, thinwalled; 
contents 9uttulate, apiculus sublateral, short cylindrical. 

36 . 

262. 

VenenaJt.iu.\ wnbi!A.n.i.d-U.cW> Murrill. 1912. 
: Ama•l-i.ta wnbwUd.i.aca (Murr.) Murri 11 . 

Mycologia 4(5): 242. 
1912. Mycologia 4(5) : 

Holotype: Seattle, Washington, 20. x. - l. xi. 1911, W. A. Murrill 
414 (NY). 

PILEUS: up to 50 mm broad, plano-convex to plane, margin 
striate, melleoW>, 6ad.&•g .to o.O..amineoW> on .the con~p.i.cuoW>ty tong
~tM.a.te mMg.in, .the wnbo yellow .iJ• young plai!U , becom-ing wnbM.noW> ; 
volval remnants as large membranous patch, frequently on disc . LAM
ELLAE: narrowly adn exed to just free, crowded, wi.Ue. STIPE: up to 
70 x 4-7 mm, tapering upward, apex s li ghtly expanded, hollow, wi.Ue OIL 
oUghtty yeil.o~h . basal bulb only slightly swo llen; annulus superior, 
ooly a few fragments remaining, wh.i.te; volva l rermants membranous, as a 
very shal low cup, wi.Ue. 

PILEIPELLIS: filamentous hyphae interwoven to subradial , 3-8 um 
diam, gelatinized. PILEUS TRAMA: elongate, inflated ce lls and fila
mentous hyphae. LAMELLA TRAMA: bilateral. BASIDIA: up to 54 x 4-12 
um, 4-sterigmate, no clamps. SUBHYMENIUM: inflated ramose to sub
cellular, no clamps . VOLVA: filamentous hyphae at base of stipe;-dom
inant, moderately branched , up to 7 urn diam, no clamps; inflated cells 
conspicuous, terminal or short, terminal chains, broadly ellipt i c, up 
to 47 x 38 um , with elongate to c lavate, up to 78 x 15.5 um: volval 
material oo pileus with a much larger number of inflated cells, globose 
to broadl y elliptic, up to 62 x 62 um, with elongate, up to 70 x 15 um; 
filamentous hyphae simi lar to that at base of st ipe. STIPE TRAMA: 
filamentous hyphae sparsely branched, very inconspicuous, up to 6 um 
diam, no clamps; inflated cells terminal, clavate, longitudina ll y 
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orimted, up to 327 x 46 um . PARTIAL VEIL: primarily fila mentous 
hyphae, moderately branched, densely interwoven, up to 7 um di am, 
no c lamps; inflated cells conspicuous, terminal, clavate , up to 94 x 
22 um. 

SPORES: 7.0-7.8(8.6) X 10.2-11.7 um (~. = 1 .31 -1. 56; ~ • 1.46), 
e llipti c, oftm adaxially fla ttened, hyaline, nonamyloid, thin walled; 
contents guttul ate, apicul us s ub 1 at era 1 , cyl indri ca 1. 

37. Venen<IJUu.\ v<?.A.nelluo Murrill. 1944. 
: Amo.tl.Ua vwte.Ua (Murr . ) Murrill. 

Lloydia 7(4): 315-316. 
1944 . Lloydia 7(4): 327. 

Holotype: Gainesville, Florida , 4. x. 1943 , W. A. Murrill 20002(FLAS). 

PILEUS : approximatel y 25 nm broad, plane, margi n non-striate and 
incurved . wll.ile , .&Ughtly h.tAam.i.neoM a.t .tl1e cen.t:eA; no volval rerman ts. 
LAMELLAE: free, crowded, wlt.Ue . STIPE: 55 x 2 -3 nm, taper ing upward, 
apex slightly expanded, so lid, «it.Ue , basa l bul b subg l obose ; annulus 
superior, thin, membranous, few fragments remainin g, wlt.Ue; volval 
rermants membranou s , thin, 1 obed. 

_,ILEIPELLIS: filamentous hyphae interwovm, 3-8 um diam, gel a
tinized. PILEUS TRAMA: inflated cells and filamentous hyphae. LAM
ELLA TRAMA: bilateral. SUBHYMENIUM: inflated ramose to s ubcellular, 
no clamps. BASID IA: up to 35 x 4-8 um , 1, but most ly 2- sterigmate , no 
c lamps . VOLVA : no vo l va l rermants on pileus : filammtous hyphae at 
base of st ipe dominant, moderatel y branched, up to 7 lJm diam, no clamps; 
inflated cell s few, terminal. broadly elliptic, up t o 125 x 94 um. 
STIPE TRAMA: filammtous hyphae sparsely bran c hed, very con s picuous, 
up to 7 um diam, no clamps; inflated cells term inal , clavate , longitu
dinall y orimted, up to 218 x 21 um. PARTIAL VEIL : al most exclusivel y 
filamentous hyphae , moderately branched, up to 7 um diam, no clamps; 
inflated cells very few, terminal, small. 

SPORES: 7.0-7.8(g.4) x 7. 0- 7. 8(9. 7) urn (E = 1. 0-1. 03; Em= 
1.001). gl obose , hyal ine, amy loid, thin walled;- contents guttiiTate, 
apiculus sublateral, cylindr ical. 

38 . V<'Jten<IJUu.l v<Wt.i6oltmW Murrill. 1g45. Jour. na. Acad. Sc i. 
8(2): 184 -1 85. 

; Amo.n.i.ta uwu6o...W (Murr.) Murrill. 1g45. Jour. Fla. Acad. 
Sc i. 8(2): ]g8. 

Holotype : Newnan 's Lake, Alac hua Co., Florida, g. vii. 1944, W. A. 
Murrill J2g31(FLAS ) . 

PILEUS: approximate ly 57 nm broad, plano-convex, ma rg i n non 
striate, s lightl y inrolled, mi.lk-wlt.Ue ; no volval rermant s remaining . 
LAMEL LAE: free, c rowded, tvlt.Ue . STIPE : 70 x 6-8 nm, tapering upward, 
apex s lightly expanded , solid, 11.1I!Ue , basal bulb ovoid, tt.~lu..te. ; annulus 
superior , membranous , fairl y del icate, wh.i.te ; volval rermants mem
branous, lobed, relatively thick, 25 x 20 fTTil , wiLUe.. 

PILEIPELLI S: filamentou s hyphae interwovm , 3- 7 um di am, gela
tinized. PILEUS TRAMA: t.rtdiffermtiated, filamentous hyphae and in
flated cells, e longate, with large number of subglobose to ovoid . 
LAMELLA TRAMA : bi lateral. SUBHYMENIUM : t.rtable to reinflate. BASI
DIA: up to 51 x 4-14 um, 4-sterigmate, no c la mps. VOL VA: filamento us 
hyphae at base of st ipe moderately branched , dominant, up to 10 um 
diam, no clamps; inflated cells few. terminal . c l avate, up to 
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94 x 31 urn . STIPE TRAMA: filamentous hyphae abundant , sparsely 
branched, up to B um diam, cl amps occas ional; inflated cells term inal, 
clavate, lonqitudinallv orieflted, up to 281 x 22 um. PARTIAL VEIL: 
mostly fila mentous hyphae , moderately branched, up to 10 urn diam, no 
clamps; inflated cells terminal, elliptic to fu s iform, up to 45 x 20 
um. 

m SPORES: 7.0-7.8(8.6) x (9.4)10 .2-10.9(11.7) urn(~ = 1.12-1.56; 
E = 1.37), subg l obose to el li ptic, often adaxailly flattened, hyaline, 
iiii\yloid , thin walled; contents guttulate, apiculus sublateral , short, 
truncate-conic. 

39. VetteJwUu..l v.&tg.<n.umu..l Murrill. 1914. North American Flora 
10(1): 71. . 

: Aman-i-ta v.&tg.in.iana (Murr.) Murrill. 1914. Mycologia 6(5) : 
269 . 

Holotype: Mountain Lake, Virginia, 8 - 14. vii. 1909, W. A. Murrill 
28(NY). 

PILEUS: up to 15 mm broad, plane, margin s t rongly striate, 
6ulig.inou..l , mcutg.in wh-i-te ; no volval remnants remaining. LAMELLAE: 
free, crowded, wlu.U . STIPE: up to 38 x 1-2 mm, tapering upward, 
apex s lightl y expanded, stuffed to ho llow, wh-i-te , no basal bu l b; no 
annular material remaining; volva l reiTJlants membranous, saccate, fairly 
sturdy, wlt.i.te . 

PILEIPELLIS : filamentous hyphae interwoven, to subradia l, 2- 7 
um diam, gelatinized. PILEUS TRAMA: elongate, inflated cells and 
llldifferentiated, filamentous hyphae . LAMELLA TRAMA: bilateral. 
SUBHYMENIUM: hyphae ramose, no clamps. BASIDIA : up to 35 x 3-9 um , 
most ly 1-2 sterigmate, rarely 4- sterigmate, no clamps. VOLVA: exclu
sively filamentous hyphae at base of stipe , interwoven, moderatel y 
branched, up to 8 urn diam, no clamps. STIPE TRAMA: filamentous 
hyphae dominant, up to 7 um diam, sparsely branched, no c lamps; 
inflated cell s terminal, clavate, longitudinally or ien ted, up to 198 
X 31 um. 

SPORES: 9.4- 11.7(13 .3) x 12.5-13.3( 14 .1) um (E = 1.11-1.45 ; 
~ = 1. 28), subglobose to elliptic, often adaxailly flattened , hyaline, 
nonamyloid , thin walled; contents guttulate, apiculus sub lateral, cy-
1 indri cal. 

40. 

448. 

Venenlll!.i.u..l vhlo4-i6oJunW Murrill. 1941. 
: Amrut.i.ta v.illo4.i6oJun.i4 (Murr. ) Murri 11 . 

Mycologia 33(4): 436. 
1941. Mycologia 33(4): 

Holotype: Gainesville, Florida, 26 . v. 1938, W. A. Murrill 16229 
(FLAS). 

PILEUS: approximately 50 mm broad, plana-convex, margin non
striate, wlt.i.te ; no vol val remnants remainin g. LAMELLAE: free, crowded 
wlt.i.te. STIPE: 55 x 6 mm, tapering upward, apex slightly expanded, 
so l id, wlt.i.te, basal bulb subglobose, 18 x 16 mm, wlt.i.te ; volval remnants 
membranous, delicate, irregul arl y lobed, shall ow, cup on apex of basal 
bu l b. 

P!LEIPELLIS: filamento us hyphae interwoven, 3-8 um diam, gela
tinized. PILEUS TRAMA: filamentous hyphae and elongate, inflated 
cells. LAMELLA TRAMA: bilateral. SUBHYMENIUM: hyphae ramose to 
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s li ghtly inflated ramose, no c l amps. BASIDIA: up to 50 x 3. 5-11.5 
um, 4-sterigmate, no clamps. VOLVA: filamentous hyphae at base of 
st ipe abundant, moderately branched, up to 7 um diam, no c l amps ; in
flated cells abundant , globose, subg l obose , broadly elliptic, up to 
63 x 63 um, with fewer oblong e lli ptic to c l avate, up to 63 x 21 um, 
t erminal or short, terminal chains . STIPE TRAMA: f ilamentous hyphae 
moderatel y abundant, sparsely branched, up to 8 urn diam , no clamps; 
inflated cell s terminal , c la vate , longitudinally oriented , up to 11 8 
x 21 um. PART IAL VEIL : a l most exclus i vel y filamentous hyphae, moder
ately branched. up to 8 um diam, no cl amps; inflated ce ll s few, ter
min al, c l avate to oblong e lli pt i c, up to 31 x 11.5 um. 

SPORES: 3.9 -4 .7 x 11.7-1 3.3 urn (E • 2.49- 3.41 ; E"' = 2.71) , 
cyl indri ca l to bacill ifonn . often adaxially flatt ened ,hyaline , 
amy loid, thin walled: contents guttulate, apiculus sub l ateral , very 
sho rt cylindrical. · 

41. Venetta/LW.o <<tl.too•Lianuo Mur rill. 1944 . 
= Aman.i-t.a <«Lt..otLiana (Murr. ) Murri 11. 

Ll oydia 7(4): 316. 
1944. Lloydia 7(4): 

Holotype: Camp O'leno, Col umbia Co ., Florida, 19. x. 1941, W. A. 
Murri ll 21875(FLAS). 

327. 

PILEUS: approximately 85 mm broad , plano- convex , margin non
stri ate, in curved, g la brous, wh.U.e ~ volval rennant s as a f ew thin 
patches. LAMELLAE: widel y free, c rowded, wh.Ue . ST IPE: 95 x 12 mm , 
cyl indri ca l , solid, wltUe ; volval rennant s as a sha llow cu p, membranous, 
wi<Ue. 

PILEIPELLIS: filamen tous hyphae interwoven to subradial, 3-7 um 
diam, gelatinized. PILEUS TRAMA: inflated cells and filamentous 
hyphae. LAMELLA TRAMA: bilateral. SUBHY MENIUM: hypha e ramose to 
s lightl y inflated ramose, no clamps. BASIDIA: up to 43 x 4- ll um , 
4- s terigmate, no clamps. VOLVA: filamentous hyphae dominant. sparsely 
to moderately branched, up to 6 um diam, no clamps ; in flated ce ll s 
moderately con spicuous, broadly elliptic to elli ptic, up to 47 x 31. 5 
1Jm, tenninal or short, tenninal chain s : vo l va l mater ia l at ba se of 
stipe s imilar to that on pileus. STI PE TRAMA: filamentou s hyphae 
sparse ly branched, up to 7 IJm di am , no clamps; inflated cells terminal, 
c la vate , lon gitudinall y oriented, up to 343 x 25 um. 

SPO RES: 3.9-4.7 x 11.3-14.1(15. 6) um (E • 2.90 -4.00; Em • 3.38), 
cylindri cal to bac i llifonn, often adaxially flatten ed , hyaline, amyloid, 
thin walled; contents guttu l ate, apiculu s sub latera l, ve ry short trun
cate. 

Bas (lg69) has placed this in synonymy with Amat<Ua h.OOJioken->.U. 
Coker. 

42. Venen......:UO <<ie.U4.U Murrill . 1920 . Mycolog ia 12(5): 291. 
: Amro<Ua <<ie.U4.U (Murr .) Murrill. 1920. Myco l ogia 12(5) : 2g2. 

Hol otype: Spr ingfi e ld , New Hamps hi r e, 1. ix. 1917, W. A. Murr ill s.n. 
(NY). 

PILEUS: approximate ly 55 nm broad, convex to plano-convex, mar
gin not stri ate , -balmo ,t-cololt.ed, 6ad.Otg , upe.c.A.A.U.y aQ.teA a IUU.n, 
uoua.Uy 11ema.itti.ng ono11e deep.t.y coto11ed on .the duk; volval remnant s 
scarce , minimal amount of pulverulent mater ial remaining. ye.U.o«li6h
bu66 · LAMELLAE: free . crowded , pale du.U y..Uo••· STIPE: 
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100 x 4-9 nm, tapering slightly upward. s tuffed, pale dull yeUfJW , 
basal bulb subglobose ; annulus not present: volval rennants as sparsely 
scattered, pulverulent material. dti.ti.ot<.tly yeUow . 

PlLEIPELLl S: filamentous hyphae interwoven to subradial, 3-8 um 
diam, slightly gelatinized. PILEUS TRAMA : filamentous hyphae and 
e lon gate, inflated cells. LAMELLA TRAMA: bi lat e ral. SUBHYMEN!UM: 
hyphae ramose to slightly inflated ramose , no c lamps . BASIDIA: up to 
47 x 4.5-g.5 um , 4-sterigmate, no c lamps. VOLVA: fila mentous hyphae 
on pileus moderately branched, up to 8 urn diam. rarely c lamped; 
inflated cells in terminal chains, e l l ipt ic, clavate, fu s iform, irre
gularly elongate, up to 110 x 25 um, with fewer broadly e llipti c t o 
ovoid , up to 80 x 62 urn : volval rennants at base of stipe s i milar t o 
that on pileus. STIPE TRAMA: · filamentous hyphae mode rately branched, 
up to 7 urn diam, no clamps; inflated cells termin al, c la vate, longi
tudinally oriented, up to 470 x 38 um . 

SPORES: 6.3-7.9 x 11.0-12 .6 um (E = 1.48-2 . 00; Em= 1.63), 
elliptic to cylindrical , ada x ially f lattened, hyaline,nonamylo i d, thin 
walled; contents guttulate, apiculus sublateral , cylindrical. 

43 . Venen""-<i.u we~t.i.i. Murrill. 1944. Proc. Fla . Acad. Sci. 7: 115 . 
: Aman.Ua we.~t.U (Murr.) Murrill. 1944. Proc. Fla. Acad. Sc l. 

7: 127. 

Ho lotype: N....,an's Lake, near Gainesville, Florida, 7. vii. 1938, 
Erdman West 17466(FLAS). 

PILEUS: 70 nm broad, plano-convex, marg in non-striate, s lightl y 
incurved, pale ILedd<.<.h- lvr.own ; volval remnant s as irregularl y s haped 
warts, mostly near center, few on margin. LAMELLAE: widely free, mod
erately crowded, pale g~~.ayti l•·wi..U:e , ,_edd<.<. l•-lvr.own when clAy. STIPE: 
45 x 8-ll nm, slightly expanded at apex , solid, basal bulb ovoid; 
annulus superior, very deli cate, pale.ILedfu lt-blt.owu; volval rermants as 
a few warts on basal bulb. 

PILEIPELLlS: filamentous hyphae interwoven, 3-7 um diam, 
slight ly gelatinized. PILEUS TRAMA: elongate, inflated cells and 
filamentous hyphae. LAMELLA TRAMA: bil at era 1. SUBHYMEN !UM: in f1 a ted 
ramose, no clamps. BASIDIA: up to 63 x 4-15 um , 4-sterigmate, no 
clamps. VOLVA: filamentous hyphae on pileus sparsely to moderatel y 
branched, up to 8 um diam, no clamps; infl ated cells subglobose, 
broadly elliptic to elliptic, up to 78.5 x 62.6 um, terminal or short , 
terminal chains; volval remnants at base of stipe similar to that on 
pileus; filamentous hyphae same; inflated cells more numerous, usually 
larger, up to 109.5 x 94 um, more elliptic and clavate, terminal or 
short, terminal cha in s. STIPE TRAMA: filamentous hyphae sparse, 
sparsely branched, up to 7 um diam, no clamps ; inflated cell s terminal, 
c lavate, longitudinall y oriented, up to 174 x 41 "m. PARTIAL VEIL : 
filamentous hyphae moderately branched, up to 8 "m d1am, no clamps; 
inflated cel ls numerous , terminal, ell1pt 1c, up to 69 x 31.5 um. 

SPORES: 7.0-8.6 x 12.5 -1 3.3( 14 .1) "m (E = 1.45-2.00; Em = 1.76 ) , 
elongate, often adaxially flattened, hyal ine,-amyloid, thin walled; 
contents guttulate , apiculus s ublateral , cylindri cal. 

44 . l eucomycu mex.icrutU4 Murrill. 1911. Mycologia 3(1 ): 80. 

Holotype: Motzorongo, Mexi co, 15. i. 1910, W. A. Murrill 1067(NY). 
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PIL EUS: up to 25 nm broad, plano-coovex to plane , margin non
striate, inrolled , m.Ufl-whi.te ; vo lva l materia l as a few membranous 
patches , randomly di s tributed. LAMEL LAE: free to narrowly adnexed, 
crowded, whi-te . STIPE: up to 45 x 1-3 nm , hollow, t<iLi.te , basal bulb 
ovoid. no annulus, volval rennants as floccose materia l at apex of 
basal bulb , wiLi.te. 

This specimen Is not a member of the genus Atna•t.i.td. This is 
evidenced by the lac k of a bil ateral gill trama and Amo.•t.i.td-type stipe 
trama, both of which are characteristi c of Anwt.i.td (Hoffman , 1861: 11 ; 
Boudier, 1886: pl. 1, fig . 8 ; Bas, 1969: 328 ) . 

Singer (1944) has placed this spec ime'l in the genus SmUIU:omqcu. 

ACKNOWLEDGEMENTS 

I would 1 ike to thank Dr. Clark T. Roger soo, Senior Curator, 
New York Botan ica l Garden , and Dr . James W. Kimbrough, Uni ver sity of 
Fl orida, for providing type specimen s. 

LITERATURE CITED 

Bas, C. 1969 . Morphology and Subdivisioo of Aman.i.ta and a Monograph 
on it s Sect i on Lep(de.Ua . Pe rsoonia 5(4) : 285-579. 

Hesler, L. R. 1975. William Alphonso Murrill. Biographical Sket ches 
of Deceased North Amer i can Mycologist s . Unpubl. 

Jenk in s , David T. 1g77, A Taxonomic and Nomenclatural Study of the 
Genus Aman.ito. Sec t ioo Amo.•t.i.td for North America . Bi bl lotheca 
Mycol ogica 57 : 1-126 . 

Lanjouw, J. 1966. Internationa l Code of Botanical Nomenclature. 
Ut recht. 

Murrill, W. A. 1g5s . A New Species of Amo.•t.i.td from Flori da . 
Mycologh 47(3): 427. 

Singer , R. 1g4g, The Aga r icales (Mus hrooms) in Modem Taxonomy. 
Li lloa 22 : 1-832. 

Weber, George F. 1961. William Alphonso Mu rrill. Myc ologla 53(6 ) : 
543 -557 . 



NOTES ON 
CORTICIACEAE (BASIDIOMYCETES) V. 

KURT HJORTSTAM 

M!la r egatan 12 
S- ~~1 00 Ali ngsAs , Sweden 

and 

LEIF RYVARDEN 

Botanical Laboratory 
Univers i ty or Oslo 

P .O. Box 10~5. Blindern 
Oslo 3, No rway 

SU~IMARY 

Amy loa thelia typified by Corticium amylaceum Bou rd . & 
Galz . a nd A. c rassiuscula nov . s p . are described. The ge nu s 
is characte r ized by pellicu l ar rruitbodies and thickwalled 
amyloid spores. Cortl clum lace ratum L1tsch . is transfe rred 
to Amylocorticium and the typir i cation or Athe l opsis lem
bospo ra is discussed . A preliminary key to the amyloid spe
c i es in Cort lciaceae o f N. Europe is presented . 

AMYLOATHELIA Hjo r tst . & Ryv . nov. gen . 

Fruct1 f 1cat1o resuplnata, effusa , laxe adna t a , pelllcula
rls, paulatlm membranacea, plus minusve rlmosa; hymenlo al
bido vel ochraceo ; ma rg ine flbr ill oso vel lndeterminato . 
Systemate hyphal i monomitico. Hyphis basalibus r ectis , te
nu1tunicat1s vel c rass lusculis , l nte rdum 1ncrustat1s; hy 
phis subhymen1al1bus 1 rregular1bus , slnuosls , omnisibus f l 
bulatis . Cyst1d11s null i s. In hymenio hyphls paraphysoideis 
praesentes. Bas1d11s c lavatis , gene ~atim terminalibus, ba
saliter plus minusve elongatls , i nte rdum laterallbus . Spo
rls crass ltun1cat1s , levlbus , amyloideis . 
Gene r ltype. Co~t1c1um amylaceum Bou~d . & Oalz . 

Fru1 tbody resupinate , effuse , l oosely adnate , at flrst bys-
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sold to pellicular, in time thickened and distinctly mem
branaceous, usually cracking , in colour whitish to light 
ochraceous . Margin indeterminable or slightly fibrillose . 
Hyphal system monomitic . Basal hyphae thin to becoming 
th lckwalled, straight and uniform, sometimes enc ru sted; 
subhymenial hyphae irregular, sinuous , all hyphae with 
clamps . Cyst1dia lacking but mostly with hyphal ends (pa
raphysoids ) between the basidia. Basidia varying in shape, 
clavate, in some cases suburnlform, terminal wi th more or 
less tapering base or sometimes lateral. Spores thickwall
ed, smooth, amyloid, in known species ellipsoid to subglo
bose . 

Remarks. Among genera with amyloid spores Amyloathelia is 
easily r~cogn1zed by its smooth a nd thickwalled spores and 
in lacking sterile elements such as gloeocystidia, dendro
hyphidia , and acanthophyses . In oute r appearance it is much 
like species of Athelia or other fungi in Cort ic1aceae with 
pe licular to membranaceous fruitbodies. 
Amyloathelia amylacea 1s somewhat related to species of 
Melzericium in having similar basidia but is well separated 
by its thickwalled spores. As the thickness of the spore
wall is a distinct characteristic and used for generic de
limitiation e .g. in Hyphoch1c ium, we conside r this is a 
good reason to establish a new genus. 

A~IYLOATHEL I A AMYLACEA (Bourd . & Galz.) Hjortst . & Ryv . nov. 
comb . 

Basionym . Co rt1cium amylaceum Boo r d . & Galz . Bull . Soc . 
Myc . France, 27:259 , 1911. 

Lectotype . France. Aveyron , Layrolle~ sur genevr1er. 
1910- 06- 12 . Galzin 6264, Bourdot 740o . GB. 

Fruitbody resupinat e , effuse, loosely adnate , at first more 
or less byssoid, later pellicular to soft membranaceous and 
often rimose , in colou r generally white to creamish. Margin 
ind eterminable . Hyphal system monomitic; basal hyphae thin
walled, somewhat encrusted straight and unifo rm, about 2- 3 
urn in diam., subhymenial hyphae mo re irregular, all hyphae 
with clamps. Cystidia lacking but in most specimens para
physoid hyphae between the basidia . Basidia polymorphous, 
sometimes distinctly clavate, in some cases suburniform, 
mostly terminal but some lateral basidia present , usually 
20- 35 x 6- 7 urn, with four sterigmata . Spores ellipsoid to 
subglobose, thickwalled, smooth , varying in size, generally 
9-11 x 5-7 um, strongly amyloid. 

Habitat . According to Lemke the species i s growing on ThuJa 
in North America. In Cent ral Europe known as living on Ju-
niperus . -

Dist r ibution in Europe. As rar as we know o nly from Central 
Europe. 

Remarks . Mic roscopically A. amylacea is readily recognized 
by its amyloid spores, and also ln most cases, also by pre
sence of paraphysoid hyphae in the basidial layer . Macros-
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Fig . 1 . Amy1oathe1ia amylacea a) hyphae b) basidia 
c) spores Coll . Hube r t 1919- 09 - 30 (U .S . A. ) 
d) spores - Coll . Bou rdot 7408 . 
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copically it is probably ove rl ooked in bearing a close re
semblance to species of Athelia o r other pellicula r taxa in 
Co r ticiaceae . 
Lemke (196 4 ) excluded C. amylaceum from Aleu rodiscus as 
this genus is charac terized by having ste r ile elements such 
as acanthophyses , dendrohyph1d1a o r moniliform gloeocystl 
dia between the basidia. Further, in many species there a r e 
ordinary gloeocystidia with a positive sulfovanilline reac
tion . Such ste rile o rgans are absent from A. amylacea ex
cept fo r some partly projecting, simple hyphal ends , which 
here a r e cal led paraphysoid hyphae . 
The spores of Amy1oathe1ia are somewhat s imilar to those 
of Dendrothele. In the latter they are thickwalled and .non
amyloid o r with a weak and variable amyloid r eaction . How
ever , species of Dend rothele a r e confined to the bark of 
living trees and there a re numerous dendrohyphidia in the 
hymenium . We are of the opinion that neithe r Aleurodiscus 
nor Dend rothele a r e appropriate gene r a f o r Cort icium amyla
ceum . 

Specimens studied . 
West- Germany . Ober- Bayern , Kalva r ienberg . 1912- 08-31. H. 
Sydow (GB). Prance. Avey ron , Layrolle, sur ge nevrie r . 1910-
06- 12 . Galzi n 626 4 (Bourdot 7408) (GB) . Canada . Onta r io , 
Brant Co ., Oakland Swamp , on Thu a occidental i s . 1939- 10-
09. leg . R. F. Cain . de t . H. S . Jackson GB : do . Etonia, 
on Thuja occident alis . 1937- 08- 11 . R. F. Cain (GB): York 
Co ., E of Maple , on ThuJa . 1935- 11 - 02 . H. S . Jackson (GB): 
S of Auro ra, on Thula occidentalis . 194 2- 09- 27 H. S . Jack
son (GB). Br. Columbia , Cowichan Lake For . Exp . St . , on 
Thuja plicata . No date J . E. Bi er . det . H. s . Jackson (GB) . 
U. S . A. Idaho , Priest River, Bar ney Fo x a r ea, hos t unknown . 
1919- 07 - 30 Hube r t de t. John Eriksson (S) . 

AMYLOATHELIA CR ASSIUSCULA Hjo r st . & Ryv . nov . s pec . 
Fruct1f1catio resuplnata , effusa, adnata, pell1cular1s, 
crassiuscula , levite r rimosa ; hymenio a1bido, posterio r me
dice o ch raceo ; ma rgine plus mlnusve lndete rminato . Systema
te hyphali mo nomitico ; hyphis sparsim r amosis , hyalinis, 
3- 4 um latis, fibulatis . Cystidiis nullis . Basidiis clava
tis , basaliter cont r a c tis , 20- 30( - 40) x 5- 7 urn , 4- sterigma
tibus . Spo r is ellipso i deis vel subglobosis , c r assitunica
tis, 5- 7 x 4- 4 , 5 um , amyloideis. 
Holotype . Norway . Akershus, Na nnestad, Ho r na river near 
Hu rdal lake, 200 - 300 m.a . s.l. , on deciduous wood . 1978- 09-
25 . Hjo r tstam & La r sson Hjm 99 41 (0) . 
Pa ratype . Norway. Akershus, Eldsvoll, Mlstberget , northe rn 
slope near Tisj0en, 400 m. a . s . l . , on Picea abies . 1978- 09-
26 . Hjo r tstam & La r sson Hjm 10062 (0) . 
Fruitbody resupi nate , effuse , l oosely adnate , thin , pelli
cular and sl i ghtly cracking with age , whitish t o light och
r aceous , marg i n indistinc t . Macroscopically similar t o Ath
elia species. Hyphal system monomi t i c , hyphae with spa rse-
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Fig . 2 . Amyloathelia c rassiuscula a ) hyphae b) basidia 
c) spo res - Co l l . Hjortstam & Larsson 9941 , type . 
Amylocorticium l aceratum d) s por es and basidium -
Coll . Romell 3990 , type . 
Athelopsls l embospor a e) hyphae f) basidia 
g) spore Coll . Hjo r tstam 7508 h) basidia 
i ) spores - Coll . Er i ksson 217 91. 
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r·runlflcatlon , hyali ne , about 3- 4 urn wi de , with clamps at 
al l sep a . r.ystidta lacking . Basid ia clava t e , ba sally 
slightly tape ri ng 20- 30(40) x 5- 7 um , wi t h fo ur ste rigmata . 
Spo res el li pso1d t o subglobo~e . smooth , thic kwa ll ~d , 
slight ly va r iab l e in size but ge ne rally 5- 7 x 4- 4, 5 um, 
amylo i d . r~os t o f the s por es hav e oil-d roplets t n the pr o-

oplasm . 
Dist ribut i o n . Only known f rom t he t ype a nd paraty pe loca
lities . 
The spec i es 1s easi l y recognized by its thic kwalled a nd 
amylo i d spo r es . It ls closely r elated to A. amylacea but 
we ll sepa rated by smalle r spo res a nd s horte r and l ess 
elonga t ed basidia . Para phy soid hypha e have no t been obse r
ved as in ~mylacea . 

AMYLOCORTIC I UM LACER ATUM (Litsch . ) Hjo r ts t. & Ryv . comb . 
nov . 
Ba:~onym . Cor t lc1um l ace ratum Llt sch . , Ann . 
11!1";" 1941 . 

·lycol. 39 : 118-

Holoty pe . Swede n. Stockho l m, Bromma , on decay ed c onife r 
wood . 1918- 04 - 21 Lars Romell 3990 (S) . I soty pe in GB. 
Thi s s pec i es has been de s c ri bed and il l ust r a ted by Eriksson 
and Ryvarden ( 1973 ) a nd placed in Athelopsis . At tha t time 
only the type wa s available and the amyl o i d r eac tion o f t he 
spo res escaped their attention . 
Re cently, Hj o r t s tam (1978) reported A. lace ratum from V~s
tergBtland ln Swede n. Howev e r, these co llec ti ons a re no t 
Amylocorticium laceratum but Corticium lembospo rum Bourd . 
Micr-o scopical l y these two species are very s imila r but we l l 
s epa r ated in the amyloidity of the spores . The spor ewall is 
very thin i n A. lac e ratum but the amyloidity i s ra t her ea
sily observed, especially in collapsed spo ~e s , which us ual 
ly occu r l n t he s ubhymenlal layer. Bes ides , the hyphae are 
more narrow and the basidia as well as the spo res are usu
ally smalle r. The description a nd figure i n Er iksson and 
Ryvarden a r e in acco r dance with the mate rial studied by us, 
except f o r the information of non- amyloid spo re s. 

Habitat . On dead coniferous branche s , pre ferably on Pinus . 

Distribution. Spec imens have been examined from V~stergot
land and Uppland in Sweden, Hedmark, Nord l and and Troms 
in No rway and Huesc a prov. in Spain . 

ATHELOPSIS LEMBOSPORA (Bou rd . ) Oberw ., Persoo ni a 7 (1):3, 
197 2 . 
CORTI CIU M LEMBOSPORUM Bourd . , Rev. sci . Bourd. 23 : 10, 1910. 
Spec imens examined ( all f r om PC) . 
Lectotype . Fr ance. Avey r on, St . Se rn1 n . 1909-05-11 Galzin 
4292 , Bou r dot 6517. France . Aveyron , Ve rgnas . 191 0- 10- 09 
Gal zin 7116, Bou r do t 7625 . 
Liberta (1961) selec ted t he Bourdo t collection 6517 as lee-
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t otype . Howeve r , today thi s collection is complet~ly des
troyed and no information can be obtained from it . Thus, 
we pr opose to rej ect this typlfic~ tlon and i nstead salact 
Bourdot 7055 . On the label o f thls collect i on there are 
good an notat i ons and flne rtgures o r hyphae wi h clamps , 
basidia and spores <nade by Bou rdot hi<nsalr . The col l ect ion 
is i n good condltlon and the r e is no doubt that l t cove rs 
his concept of the species . Liberta (1961) selected Bour
dot 7625 as the type or Cortic lum confusum Bou r d . 'Gal• . 
Th i s collection is the same as Bourdot 7055 , and thus , Co r 
ticium confusum Bou rd . & Galz becomes~ syno nym o r Cort 1-
c1um lembosporum Bourd . 
Description o r A. lembos o ra. 
Fruitbody resuplnat~ , effuse, l oose ly ad nate , smooth , pel
licu lar, whi tish, marg i n not especially diffe rentiated . Hy
phal syste m mo nomitic, basal hyphae st ra i g ht a nd uni f o rm, 
thinwalled , 2- 2 ,5 urn wid e , s ub hymenial hyphae mo r e rami
fl ed and sl ightly broade r, a l l hyphae w1 th clamps. Cystidia 
lacking but in some collect i ons with paraphyso id hyphae 
between the basidia . Basidia clavate, tape ring towa rds the 
base , 15- 25 x 5- 7 um, with four steri gmata. Spo r es s ho r t 
allantoid , broade ned towards the base , thinwalled, ge ne ral
ly 7- 8 x 3 urn , often glued t ogether in pai r s . 
Habitat. Collected o n Athyrium filix-femina and Dryopteris, 
in fav ou r able l ocalities as we l l as o n Eg uisetum pratense. 
Also some collec tions o n deciduous wood . Not known o n coni
fer. 

Dist ribut ion . Probably a rare species and previously not 
reported fr om No rth Eur ope. I n Norway only kn own f rom Oslo 
and in Sweden fr om Bohusl!!n , Hal land, and VUste rgotland . 

Remarks . Athelopsis lembospo ra has been discussed by Liber
ta ( 1961) and by Oberwinkl e r (1965) . JUlich (1975) t ran s
ferred the species t o Luel lia but the type o f thls ge nu s is 
brown because of colou red hy phae , and also because of other 
cha racte ristica we a re of the opinion that c. lembospora 
is unacc eptable in thi s genus. See also Eriksson and Ryvar
den ( 1967). 

In basidial mo rphology thls species i s closely r elated t o 
other species o r Athelopsis , especially t he type species 
A. glauc ina. The basidia hav e mo re or less stalked bases , 
the hyphae a r e t hinwalled, and t he s pores are neithe r amy
loid no r cyanophilous . Mo r eover, the f rui tbody is d i stinct
ly athelioid (pel licula r ) . 
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P R E L I M l N A R Y 
COR TICIA C EAE OF II 0 R T H EUROPE 

Par 

J. 
J. 

2 . 
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3. 

3. 

4. 
4 . 

5. 
5. 
6 . 
6 . 
7 . 
7 . 
8 . 

8 . 
9. 

9 . 

10 . 

10 . 

11. 
11. 

12 . 
12 . 
13 . 
13 . 

I . Species wi th amyloid spores 

Spores echinulate - verruculose . . . • . .. . . . . .......... 2 
Spores smoo t h . .. .. ....... .... .............. . ....... . 9 

D1m1t1c o r tr1m1t1c species .. . .. . ........ .... . . .. . . . 
Monom1t1c species . . . .. .. .. ... ..•. ... .. . .... .. • . ..... 
Trimltlc , fruitbody often mo re or less 
pileate, with numerous metulotds , gloeo-
cyst1d1a absent .. ...•..•. ..... ••• ........ .... Laur111a 
01m1t1c, fruitbody resupinate , enc rusted 
cyst1d1a present o r lacki ng, gloeocys
t1d1a present . If skeletal hyphae dextri-
oid , see Scytinostroma ..... •... ..... Scytinostromella 

Hyphae without clamps ..........• .. . . ......... .. . ... . 5 
Hyphae w1 th clam ps .... .. .. . .. . ..... . .. .. ..... . .... .. 6 
Spores large 10 - 25 um long ..• . ....•• . .... Aleurodlscus 
Spor es smaller , usually 5- 8 um long . Gloeocystldlellum 
Basidia lateral .. .. .... .. .. .. . . . . . .. ... . Pseudoxenasma 
Basidia terminal , some lateral may occur . . . ... ...... 7 

Spo res large 10- 20 um long ... . . . . . • .. ••.. Aleu rodlscus 
Spo r es smalle r . ... . .. . . .. .• . .. . .. . •.... . ......... ... 8 
Gloeocystld1a with sulfovan1111ne 
reaction . . ... •.•• ••• ••••••••••••• ••. Gloeocystldlellum 
Gloeocyst1d1a without such reaction ... ..... Laxlte xtum 

Fru1tbody p1leate , hymen!~~ hydno1d o r 
sublamellate ... . .•.••••..•••••••••••••••••. • lrplcodon 
Fruitbody in most cases resupinate , 
hymenium smooth .. .. .. . ..... . . . .. . .. .. .. .. .... ...... 10 

Hyphal system dimitic, f ru1tbody ste ro1.d 
or / and strongly cracked •.•. . . . • . . ..... ......... •.. . II 
Hyphal system monomitic, in most cases 
co r tic1oid . . .. . . .. .. . .. . ... •..•. . .. ... . . . . . . . ..•••• 13 
Metuloid cyst!d!a present .• . . .. • ....•.... Amylostereum 
Metulo1d cystidia absent •.•• • • • • ••• . •. . .. .. . ... ..• . 12 

Acanthophyses nume rous . ..... . . ...•.......... Xylobolus 
Acanthophyses absent or rarely seen . . ... .. . . . . Stereum 

Clamps absent •••.•••.••• . •...•....... . ........... . . 14 
Clamps present .. •. .. .. .• .... . .... ... ... .... .. . ...•. 17 

14. Sterile elements in the basidial laye r 
present ••.•••• ... •.•...••. •.. •.... . ...... . .... ... . . 15 

14 . Ste r ile elements absent .. . . . ... . .. . . . . . . . . ... . • .. • . 16 
15 . Vesicular gloeocyst1d1a present , dendro-

hyph1d1a absent . •.• . . ......... . . ........ Vesiculomyces 
15. Dend r ohyph1d1a present together wi th 

gloeocyst!dia •••• •• • •••••••••••••... .• ••• . Dendrothele 
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Fr uitbody violaceous, spores ellipsoid -16. 

16 . 
subfusiform, basal hyphae 7- 12 um wide Hypochnella 

17 . 
17. 

18 . 
18 . 

19 . 
19 . 

Fr uitbody whitish - reddish, spo r es 
allantoid , basal hyphae 3- 5 um wide . • . • Amylocorticium 
Metuloids present .. . .. . . . •. .. . .. .. . ...... Amylostereum 
Metulo1ds absent, but othe r cystidlal 
or gan sometimes pr esent • . .• . •. ..... . . .. . . .. .. . .... . 18 
Spores thick walled .. • ..•.. •. .... . . . .. . . . •.. •...... . 19 
Spo res thinwalled • . . ... . . ••.. .. •. .•...... ..••.. .... 21 
Cyst1d1a present .. . . • ..... •.•. "Leucogyrophana• mollis 
Cystidia absent ..•.....•. .. . . .. . .... . . . .. .. .. . •. . • . 20 

20 . Spores relatively la rge , 5- 12 um long 
and distinctly amyloid . • . • .......... .. ... Amyloathel1a 

20 . Spores smalle r, 3- 5 um long , 
indistinctly amyloid, mostly greyish 
in Melzer . • • .• . •. ..... • . . "Leucogyrophana• subil l agueta 

21 . Cystidia present • .. .. . • . • .... • .. . . • . •.• Amvlocorticium 
21 . Cystidia absent . •.•.•••.. . .•.• . • . . • . •..• • . ..••...•. 22 
22. Fr uitbody closely adnate , hyphae 

gelatinized , indistinct . . . • . ••••.•.••.• . • . Xenasmatella 
22. Fruitbody pellicular- memb ranaceous •. • . • •....•.... 23 
23 . Basidia in some cases lateral, 

spores ellipsoid - reniform • . • . ..••••.•.• . Melzericium 
23 . Basidia strictly t e rminal, 

spo r es allantoid ... . • . •.. .. • . . .. . . . . • . • Amylocorticium 
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STUDIES IN THE LICHEN FAMILY PHYSCIACEAE. V. 
TWO SPECI ES OF PHYSCIA NEW TO NORTH AMERI CA 

THEODORE L. ESSLINGER 

Depcwtment of Botany 
No~th Dakota State Unive~sity 

Fargo, No~th Dakota 58105 

SUMNARY 

Physcia dimidiata (Am. ) NyZ. and Ph. mag
nussonii F~ey ~ ~epo~ted as new to the No~h 
American Zichen flo~ . Physc i a dimidia t a , a 
so~ediate species known p~eviously f~om Europe, 
has been found in No~th Dakota. The fe~tile 
species Ph. magnussonii , also p~eviously known 
only from Europe, is now known f~cm Washington 
and Idaho. 

Genera l col l ec ting of l ichens has turned up two previ
ously unreported species of Physcia for North America . The 
fo llowing descriptions ar e based only on the North Amer ican 
s pecimens examined. 

PHYSCIA DIMIDIA'IA (Arn.) Nyl. 

Thallus up to 4 em in diameter , t he upper s ur face 
white to gr ay or blue-gray, sometimes wi th a slight brown
ish tinge in part, pruinose mor e or l ess t hroughou t and 
often heav i ly so . Lobes more or less fla t, 1-3 mm broad, 
the tips crenate. Sorediate, the soralia mostly mar ginal 
and elonga t e, occasionally very weakly labriform, laminal 
soralia also sometimes developing in older portions; sor
edia gr anular, pale gr ay or darkening. Lower surface white 
to tan or slightly brownish, the rhizines mostly concolor
ous with the lower s ur face . Upper cort ex paraplectenchym
a tous, lower cortex prosoplectenchymatous. 

Apothecia sessile, infrequent, up t o 1 mm in diame ter, 
the disk black but l i gh tly pruinose, the margin weakly 
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crenate and becoming eroded a nd soredia t e; ascospores 18- 20 
x &-7 ,urn, of the Physaia- type. 

Chemistry: Atranorin only (by TLC); cortex K+ yellow, 
medulla PO-, K-, C-, KG-. 

The previously known distribution of this species was 
mapped by Noberg (1971) who reported it f rom Norway a nd 
central Europe. Al though I have it only f rom western North 
Dakota, it seems probable that Ph. dimidiata will be found 
more broadly distributed as the western North Amer ican 
lichen flora becomes better known. 

The linear ma r gina l soralia and the pruinose upper 
surface which reacts K+ yellow ar e diagnostic for this 
species and there are few others likely to be confused with 
it . Hoberg (1971) compar ed it wi th Ph. dubia (Hoffm.) 
Lynge and Ph. ~baaia (Ach.) Nyl . , both of which have 
primarily labrif orm or !aminal soralia a nd little or no 
pruina. In North America, the southern sper.ies Ph. crispa 
Nyl. (•Ph. albicans (Per s . ) Thoms.) has similar marginal 
soralia but is usually pruinose only on the young lobe mar
gins a nd has a K+ yellow medulla. At first glance , because 
of the pru i nosity , Ph. dimidiata bears a superficial simil
arity to a Physconia species , but the upper cor t ex in memb
ers of that genus is K- . It seems probable that the r eport 
by Wetmore (1967) of a K+ yellow form of Physconia gPisea 
(Lam.) Poelt (as Physcia gPisea ) f r om the Bl ack Hills, an 
area with strong floris tic similarities to western North 
Dakota , is ac tually based on Physcia dimidiata . 

Specimens examined : North Dakota . Billings Co . : in the 
South Unit of the Theodore Roosevelt National Nemoria l 
Park, vicini ty of the Ridgeline Nature Trail, on bark at 
the base of Juniper, EsslingeP 6858 (NDA), on bark of dead 
Juniper, EsslingeP 6867 (NDA). Slope Co . : about 7 miles 
N and 9 miles W of Amidon, near Logging Camp Ranch in the 
Pond erosa Pine area, over mosses on a l ar ge boulder, 
EsslingeP 6746 (NDA) . 

PHYSCIA MACNUSSONII Frey 

Tha l lus up to 6 em in diameter , the upper surface 
gr ay , often with a brownish t i nge , especially on the lobe
ends , pruinose more or l ess throughout but more strongly so 
near the lobe-ends. Lobes more or less flat, 0. 8- 3 mm 
broad, the tips crenate. Without sor edia or isidia . Lower 
sur face tan t o yellowish or pal e brownish, with similarly 
colored rhizines, the rhizines s imple but often tufted a t 
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the end. Upper cortex paraplectenchymatous, lower cortex 
prosoplectenchymatous . 

Apothecia short stipitate, up to 3 mm in diameter, the 
disk black but lightly pruinose , the margin entire or be
coming gross ly crenate; ascospores 14-21 x 6.5-9 pm, of the 
pachysporaria-type but r a ther irregular, faintly but defin
itely ornamented when mature . 

Chemistry: Atranorin only (b y TLC); cortex K+ yellow, 
medulla PD-, K+ yellow (in white ar eas) or K+ dingy-rose 
(in discolored areas) , c-. 

Rhyscia magnussonii was known previous l y only f rom 
Scandinavi a (Mober g , 1977) and central Europe (Frey , 1963; 
Poelt, 1969). In North America, it appa r ently ha s a west
ern or northwestern dis tribution. In addition to the below 
cited collec tions from Washing ton and Idaho, this species 
has been r eported from Oregon by Dr . Amy Y. Rossman ( i n 
litt.). 

The pruinose thall us , K+ yellow t o dingy rose medulla, 
and the saxicolous habit will distinguish this Rhyscia from 
other North American species . The fa intly ornamen t ed 
spores, a lthough somewhat difficult to distinguish, ar e 
also diagnostic . 

Specimens examined: I daho . Bonner Co . : Pries t River 
Experimental Forest , on large exposed boulder, Esslinger 
585 (Herb. Esslinger). Washington. Spokane Co . : Turnbull 
National Wildlife Refuge , on soil over rock , Esslinger 2476 
(Herb . Esslinger); near N end of Fish Lake , on r ock, Ess
linger 189 (H erb . Esslinger). 

Literature Cited 

Fr ey , E. 1963. Beitrage ze e iner Lichenenflor a der 
Schweiz II . III . Die Famile Physciaceae. Ber . 
Schwe iz. Bot. Ges . 73: 389- 503. 

Mober g , R. 1971. Physcia dimidiata new t o Scand i navia 
Svensk Bot . Tidskr. 65: 133- 137. 

Moberg, R. 1977. The lichen genus Physcia and allied 
gener a i n Fennoscandia . Symb . Bo t . Upsal . 22 : 
1-108. 

Poelt , J . 1969. Bestimmungsschltissel Europaischer Flech
t en: 1-7 57 . J. Cramer , Lehre . 

We tmore, C. 1967. Lichens of the Black Hills of South 
Dakota and Wyoming. Publ. of t he Mus ., Michiga n 
St a t e Uni v . 3: 209-464. 



N' 
Vol. X, No . 1, pp. 2 13- 216 

ADDITIONS TO THE DIAPORTHALES 

MARGARET E. BARR 

Department of Botany, Un~vePsity of Massachusetts , AmhePst , 
Massachusetts OlOOJ 

1. Orthography 

Dr. R. A. Shoemaker has poin t ed out that genera s uch as 
P'Lagios tom:z , al t hough originally and in Barr (1978) treated 
as feminine are neuter (Stearn, 1966) and tha t species 
epithets should be corrected to read: P~agiostoma acePO
phUwn (Dea rn . & House) Barr, P. a~newn (Fries) von Arx a nd 
P. a~newn va r. betuZinwn Ba rr , P. bavaPicwn (Rehm) Barr, 
P. campy'Lasty~wn (Auersw.) Barr and P. campy'Lasty~wn va r . 
mirabile (Peck) Barr, P. devexum (Desm.) Fckl., P. euphoP
biis (Fckl.) Fckl., P. incZinatwn (Desm.) Barr, P. m:zgno~ 
iis ( Ell.) Ba rr , P. micPomega~wn (Ell. & Ev.) Ba rr; a lso 
Apiop~iostoma acePifePwn (Cke.) Ba rr, A. cappinico~wn 
(von Hllhnel ) Barr, PleUI'OcePas gPoen'Landicwn (Rostr.) Ba rr, 
P. he~veticwn (Rehm) Ba rr, P. p~ew•ostylwn (Auer sw. ) Barr, 
P. teneZZwn (Ell. & Ev.) Barr. 

2 . Ha pa locystis 

A recent collec tion f rom Georg i a provided a specimen of 
Me'Lanconis coPni Wehm., a species that Wehmeyer (1941) 
arranged in sec tion Thelebolae of Me~anconis , and tha t Barr 
(1978) suggested might belong i n Me~anconis ss. str. This 
specimen (on Comus f~ol'ido. L., Univers ity of Geor gia 
Botanical Car den, Athens, Cla rke Co., Geor gia , 25 Aug 1978, 
Barr 64 76, ~lASS) agrees with Wehmeyer's description of the 
species from Georgia. The oblique, circinately gr ouped 
perithecia are surrounded by a thin pseudoparenchyma tous 
s tromatic l ayer; the lateral beaks are fused together as an 
enlarged structure conta ining a single canal. The combina
tion of c haracters ma kes it necessary to refer t he species 
to s ubfamily ~Wssariovalsoideae, tribe Massariovalseae i n 
t he Nelanconidaceae . I n this tribe, I had separa t ed 
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/1assariovaZsa f r om HapaZocystis (Barr, 1978) on the bases 
of ascospo re septation and pr esence or absence of a gel 
coating a nd appendages , but the conidia l states are a l so 
quite different for species of the two gener a. The genera 
of tribe Nassariova lseae may be separ a t ed mo re precisely: 

1. Ascospo r es dar~ br own, one sep t ate, not a ppendaged, 
surround ed by wide gel coa ting; conidial state MeZancon
iopsis , conidia dark brown, one celled, obovoid or sub-
gl oboid, s urrounded by gel coating ....... /1assariovaZsa 

1. Ascospor es hyaline or ligh t brown or dark brown in age , 
one o r severa l sept at e , t e rmina l appendages broad , pul
vinate or straplike , us ually surround ed by narrow incon
spicuous gel coating ; conidial sta t e StiZboapora- like , 
conid ia hyaline or brown, ellipsoid or cylindroid, 
several septate , without gel coating ...... HapaZocyatis 

MeZanconis corni does present some problems : the asco
spo r es a r e one septa t e as in Massal'iovaZsa but a r e light 
vinaceous brown, surr ounded by a na rrow indistinct gel 
coa t i ng a nd bear short pulvinate a ppendages . The conidial 
s t a t e (Wehmeyer, 1940) is similar to those known fo r species 
of HapaZocystis , e . g ., H. uZmi (Wehm. ) Barr, wher e conidia 
and ascospores r emain hyaline until s hortl y before germin
a tion . On bal ance , M. aorni i s mo r e a llied to species of 
HapaZocystis , as Wehmeyer noted in his discussion (1940, as 
~osthecium subgenus Pseudoprosthecium ), than el sewher e . 
The transfer of this s pecies is proposed as 
Hapalocystis co rni . (Wehm,) Barr, comb. nov . 

Basionym : MeZanconis corni Wehm. Hycologia 32: 324. 1940 
Synonym : MeZanaonieZZa co2>ni (Wehm . ) Petrak, Sydowia 

6 : 15. 1952 . 
HapaZocystis aorni is a small species of the genus; t he 

ascospores measure 16-25 x 7- 9 pro and the terminal append
ages are pul vina t e, 3- 5 pro wide and 2-3 ~m l ong . The con
figuration of perithecia and adher ent s troma tic tiss ues , 
covered by a film of brown hyphae, i s in accord with o t her 
species of HapaZoaystis . 

3. Dicarpella 

An inquiry a bout r el a tionships of CryptosporeZZa wi t h 
Phyaa Zoapora , based on simil a r ities in pr esumptive conidial 
states between species of CryptosporeZZa and PhysaZospora 
querci{oZia Ell . & Ev., prompted re- examina tion of the 
latter. Earlier (Barr, 1964) I had excluded tha t s peci es 
from Pseudomassaria , where von Arx (1952) had placed it, and 
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lef t it in PhysaZospo~a . The in timately assoc i a ted and 
pr esumed conidial sta t e , Mastigospo~eZZa hyaZina (Ell . & 
Ev.) von HUhnel, appears to be r ela t ed t o species of 
Harknessia Cooke , whose presumed perf ect states a r e s peci es 
of Cryptospo~eUa . On the other hand, this sort of conidial 
s t a te is not of the t ype known to occur in the Physosporel
laceae wher e Barr (19 76) now a rranges PhysaZo po~a . 

The short-beaked perithec i a of P. que~ci[oZia (on 
Que~cus coccinea Huenchh., Newf ield, New Jersey , 6 Jun 1885 , 
Ellis & Everhart N. A.F. 1666 , HASS) a r e surrounded by a 
narrow pseudoparenchymatous stromatic l a yer. In 3% KOH the 
stromatic layer s of cells .become light vinaceous while the 
compressed cell l ayers forming t he peridium darken to a 
dull brown, especially in the upper region . The ellipsoid 
asci have a shallow ref r ac tive apical a nnu l us that i s non
amyloid and, in the aged herbarium material avail able, 
showed no def inite chitinoid r eaction. No paraphyses wer e 
seen, a nega tive feature because they are often compressed 
or deliquescent in mature specimens of species of the 
Physosporellaceae. The entire aspec t of this f ungus i s 
similar to tha t of DicarpeUa geo~giana (Hiller & Thompson) 
Barr, on leaves of s pecies of Nyssa and Liquidambar . A 
con~dial f ungus i s connected with D. geo~giana by associa
tion and by s imilarities in pigmen t a tion in KOll and asco
spore- conidium shapes -- tentat ively t ermed a foliico l ous 
variant of Harknessia ame~cana (Mont.) Sutton by Barr 
(1978) but be tte r consider ed a species of 11astigospo~eZZa 
because of the hyaline t o yellowish conidia tha t bear an 
apical appendage . The following combination is proposed: 

Dicarpella guercifolia ( Ell . & Ev.) Barr, comb. nov. 
Basionym: P:tysa Zospo~a que~cifoZia Ell. & Ev. J. Mycol. 

1: 92. 1885 . 
Synonyms: Laestadia que~cifoZia (Ell . & Ev . ) Cooke, 

Crevillea 18: 65 . 1890. 
Pseudomassaria que~cifoZia (Ell. & Ev.) von Arx 

Ber . Schweiz . Bot. Ges . 62 : 353. 1952 . 
The ascospores and conidia of D. que~cifoZia a re narrower 

and longer, thus more fusoid (ascospores 15 . 5- 25 x 4.5-7.5 
~m, conidia 22.5-24 x 4 . 5-5 ~m) compa r ed t o t hose of D. 
geo~giana (ascospores 13-18 (-23) x 6-8( -9) ~m, conidia 13-
22 (-26) x 6- 8 ~m). The ascospores of D. bina (llarkn.) Sydow 
& Sydow, the ty pe species , a r e broader, 7.5-12 ~m, and the 
asci are two spored. This species devel ops in spo tted areas 
of living leaves of Que~cus ag~ifoZia Nee , and no conidial 
association has been observed . 
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KUTILAKESA PIRONII SP. NOV., A STEN GALL- AND 
Cru~KER-INCITING FUNGUS , NEW TO THE UNITED STATES 
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Assistant Director and Plant Pathologist 
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Nectr ielZa pironii Alf i eri and Samuels (2) causes stem 
galls and canke rs on Aphelandra squarrosa Nees, Cler odendrum 
bu.ngei Steud., and Codiaeum variegatum Blume (l). In 
addition to the perfect state, this f ungus has an anamo rph 
refe rred to the genus Kutilakesa . It ap pea r s to be an 
undesc r i bed species diffe ring from the previous l y r eported 
species, KutiZakesa madY'eeya (4,5) and Kutilakesa circino
setifera (3). Kutilakesa i s t he predominant s t age found 
in natu re and is demonstrated to cause stem galls and 
cankers on the various hos t s (1). Although the per fect 
state has been fo rmerly described (2), I f eel that it is 
prac tica l and app ropria t e to establish a binomial fo r this 
imperfect state. 

Kutilakesa pironii sp. nov. 

Sporodochia a lba, e rumpent ia, sessilia, 250-750 
~m maxima dimensione. Phialides 7-12 x 1.5- 2. 5 ~rn . 
Conidia pall i de aurant iaca, unicellularia, e llipsoidea , 
6-8 (-9) x 2 . 0-2. 5 ~m. Pili e sporodochiis nascences , 
septa ti, undula ti , spinulosi, 50-150 x 4-5 ~m, primo 
albi, deinde flavidi. 

Holotypus: USA: Gainesville, in a rt ificialibus 
inocula tionibus truncorum ApheZandra squarrosa Nees, 
S. A. Al fieri, Jr. Nar 1978 (C.J. Samuels 78-24), NY. 
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Sporodochia white, e rumpent, 250-750 ~m maximum 
dimension. Phialides 7-12 x 1.5- 2.5 ~m. Conidia 
pale orange, unicellula r, ellipsoida l, 6-8 (-9) x 
2.0-2.5 ~m. Hairs arising f r om spo r odochium a re 
sep t a t e, undulate , spinulose , 50-150 x 4-5 ~m, at 
first white, then pale yellow. 

Holotype: USA: Gainesville, on a rt ificially 
inoculated s t em of Aphelandra squaProsa Nees , S. A. 
Alfie ri, Jr. Harch 1978 (G. J . Samuels 78- 24), NY. 
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SU~I}JARY 

Zoophthora erinacea sp .nov . attacked Aphis craccivora 
~hroughout the year and A. umbrella, A. tabae and Myzus 
persicae in winter in a number of localities in t he Coastal 
Plain of Israe l and in the Jordan Valley . The fungu s proved 
infective to Aphis spiraecola. It possessed mononuc l eate, 
turb i nate conidia with an outer wall which sometimes sepa
rated, digitate conidiophores and many unusually long and 
thick cystidia, giving the dead hosts a hedgehog appearance . 
Cystidia were occasionally bifurcate. The primary conidia 
produced, on short con i diophores, secondary conidia resem
bling primary ones, but smal l er . Resting spores were regu
larly echinu l ate, subhy3line zygospores, produced by conju
gating hYPha ! bodies . True rhi zoids were absent and disea
sed aphids c lung to the plants by their rostra. The taxono
mic position of this fungus , in relation to Batko's classi
fication of entomophthoraceous fungi is discussed, as are 
some of the genera and subgenera emp loyed by Batko. 

INTRODUCTION 

In ~tay 1977, a number of dead specimens were noticed in 
small populations of the cowpea aphid, Aphis c raccivora 
Koch (Homoptera : Aphididae), in an a lfa lfa field near 
Rehovot, in the Coastal Plain of Israel. ~1icroscopic exa
mination revealed an entomophthorosis , with the conidial 
stage present . The fungu s resembled zoophthora montana 
(Thaxter) Batko (= Entomophthora montana (Thaxter)Gustafsson) 
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(Thaxter, 1888 ; Gustafsson, 19f>5; Batko , 1964 d) , known 
only from Dipteran hos t s and never encountered in Israel. 
The same fie l d was inspec ted agai n in August 1978 and the 
same disease was agai n found on many individua l s of this 
hos t; others sh01,ed the conidia I s ta ge of Triplosporium 
fresenii (Nowak01;sk i) Batko (;£'ntomophthora fresenii (Nowak, ) 
Gustafsson) (Batko, 1964 b; Gustafsson , 1965) . 

During De cember 19 77 , January and February 1978 , the new 
di sease caused different degrees of morta l ity in both homo 
geneous and heterogeneous popul a t ions of the ma ll ow aphid, 
Aphis umbrella Borner, and the gr een peach aphid , Myzus 
persicae Sulzer on Malva sp . 1n and nea 1· ci tru s groves at 
Be'er-Ya'akov and Mikveh- l sr ae l i n the Coas tal Plain . ·Heavy 
mortality occurred also i n a dense, homogeneous popu lation 
of A. umbrella on Ma l va sp . at Sdeh- El iyahu in the Bei th
Shean Vall ey (which is par t of the Jordan Va ll ey). Some of 
these populat ions were stricken also by Zoophthora aphidis , 
Tripl ospori um f resenii and Entomophtho ra plancho niana Cornu. 

During January 1979 the afo rementioned alfa lfa field was 
inspec ted , t ogether wi th t he diffe rent weeds growi ng on i t s 
bor ders and between the al falfa p lan t s . At the beginn i ng of 
the month onl y the new di sea se wa s found on A. craccivora 
on alfa lfa and on A. umbrella on Malva sp .. Some of the 
dead aphids of both species were filled with resting spores 
which were l ater identified as belonging t o the fungus cau
s ing the new di sease . Later in the month, both conidia l and 
resting spore s tages of that fu ngus were formed a l so in 
di f ferent indiv i dual s of Aphis fa bae Scopoli on Ammi ma j us 
(in the same field), together wi th T. f r eseni i . Z. aphidis 
was present then on all the three species of aphids. 

DESCRTPTTON OF DT SEASE AND PATHOGEN 

In spi t e of the col or di ffere nces i n the four a foremen 
tioned aphid speci es, a ll the dead aphi ds from which coni
di a were di scharged took on a rusty-brown co l or . 

The devel opment of the fungus wa s fo llowed in artifi 
cia ll y inoculat ed Aphis spi raecola Patch (Bi tton, 1978) , as 
well as in naturally infected aphid species. 

Measurement s of spores and other s tructures were made 
from slide preparations i n l actophenol-anil i ne -blue which 
had been gentl y heated . 

Living infected aphids and recently dead ones were 
filled with different amount s of branched myce lium and 
mycelial segment s (hn>ha l bodies) of differ ent l engths and 
shapes (Fi g . 6). Shorter and wider , oft en ramifi ed, hypha! 
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bodies we re present i n individuals i n wh ich resting spore 
formation wa s obser ved (Fig . 7) . 

The first st ructur es which protruded from recently dead 
host s were t he very thick cystidia: (15.8) 22. 1- 28. 0 (39.5 ) 
)JlTI, (24. 3! 5. 4 vm, x!s. 36 measurement s). occasionally 
branched i n the form of the l etter Y (Fig. 3) . The emer
gence of before conidiophores had been observed also in 
Zoophthora aphidis (=E. aphidis) (Brobyn and Wilding , 1977). 
They usual l y extended outside t he host ' s i ntegument 150-
225 pm, but some were approximately twice as long and these 
seemed to be adhesive over their entire l ength, as they 
stuck to the glass s l ide on wh ich the dead aphid had been 
placed . Rhizoid-like endings were not formed on cystidia , 
however, and a thorough search for rhizoids (wi th specia li
zed endings) never revea l ed any , 

Keeping in mind Brobyn and Wilding ' s (1977) findings, 
fine rhizoids were looked for around the mouth parts of 
dead aphids , but were never found . 

Clus t ers of branched, septate coni diophores surrounded 
each l ong cystidium . These clusters , when viewed from the 
side, were a lmos t spher ical i n shape , ~< ith a central projec 
ting cystidium. After a few hours, with more conidiophores 
elongating , the whol e mass coalesced over t he ent ire i nte
gument at one l eve l, with onl y the cys tid ia protruding 
(Fig. 1) . That part of the cystidium whi ch was outside the 
host was coenocytic and partia lly or comp l etely fi ll ed with 
cytoplasm, while t he i ntra-host par t was septate in short, 
emp t y compartments (Fig. 6) . In mois t chambers, primary 
conidia were ejected to a dis tance of up to 5 mm . They were 
hyaline, usua ll y with one or two large vacuoles, sometimes 
with severa l sma ll er ones . The si ngle nucleus present in 
each conidium was located at one side of the vacuo l e , or 
among them wh en severa l sma ll vacuo les wer e present, its 
shape varying according to its position, which was seeming
ly di ct ated by t he form and number of vacuo les. In germ-tu
bes formed by germinating conidia t he nucleus always assu
med a sausage- l ike s hape. 

The conidia were of the Turbi na t a-type (according to 
Lakon, 1919) , long, turb ina t e (obconical ). They tapered 
evenly to a narrow papillate base , the papilla being s hort , 
rounded and surrounded by a bare l y visible co llar . They 
were symmet rica l or s lightly curved toward the base ; (12 .6) 
15.0- 18. 2 (20. 5) x (7. 1) 7.9-11 . 0 (13 .4Jvm, (16 . 5!1. 3 x 9 .3 
!1.1 vm, l ength x!s x wi dth x!s , 100 measurements), with 
length/ width ratio of 1. 4- 2.2 ( 1.8!0.1 , x!s, 100 measure
ments) . 

The pri mary conidia wer e measured at random from a 
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micr oscopic prepara t ion made f rom conidia ejected onto a 
glass s lide for onl y a short per i od i n order not to a ll ow 
them t ime t o produce secondary conidia; t hus t here were 
ve ry few r esporulat i ng coni dia in th is prepar at ion . The 
measured di mensions formed a very symmetr ica l be ll- shaped 
dis t ribut i on curve wi th 72% of t he lengths and 70% of t he 
••i dths in the x!l s r ange; 95% of t he l engths and 98% of the 
widths wer e in the x~2s range, onl y 1% of t he lengt hs wer e 
gr eater than x+2s and 4% sma ll er than x- 2s. This ver y last 
fa ct s trongl y suggests t hat part of those conid i a whi ch 
wer e 13.9 pm l ong, or shorter, wer e seconda ry con idia. 

The diamet e r o f t he i nterna l hypha! (bodies) segments, 
i n aphids showing t he coni dia l s t age , was l i ke .that of t he 
conidiophores : 4. 7- 7.2 vm ( 5 .6~ 0 .5 pm, x±s , so measure 
ment s). 

The primary coni dia germi na t ed on wetted g lass s l ides 
and on rich agar med ia b)' means of ge rm- t ubes growi ng f r om 
the apex or th rough the papi ll a and somet imes from both, or 
by means of a short, usua ll y l a t era lly-borne conid iophor e , 
on which a secondary coni dium, sma ll er than the pr i mar y but 
simi larly shaped , wa s fo rmed and then f orcib ly ejec t ed 
(Figs. 2 and 5). Ger mi na t ion of primar y coni dia t hrough t he 
papi ll a had been obser ved i n Entomophthora turbinata 

FIGURES 1-6 zoophthor a erinacea sp .n . con i dia l s t age 

1. Dead aphi d covered by conidiophor es , the protruding 
cyst idia gi ving i t a "hedgehog appea rance" . X 40 . 

2 . Primary and secondary coni dia ; secondary coni di um 
formation a t lower r ight corner . X 800 . 

3 . Cys tidi a , one of th em bi furca t ed ; the prepar a t ion 
was made before massive sporul a t ion began . X 200. 

4 . Digita t e conidiophores , t heir width be ing about ~ 
tha t of the cystidia shown i n Fig. 3. a t the same 
magnifi cation . X 200. 

5. Primary and seconda r y conidia ge rminat ing i n hypha l 
manner or r espor ula ting. X 200 . 

6 . Hypha l bodies of t he conidia l s t age and a rela t ive
l y small cystidi um showi ng septum and the in t r a-hos t pa r t 
emptied o f cytopl asm and co ll apsed ( lower, le f t part of 
the f igure). X 200. 

(on the facing page .... J 
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FIGURES 7-10 Zoophthora erinacea sp .n. zygospore stage 

7 a-b- c. Consecutive early s ages of conjugation of 
hypha! bodies and prespore growth; d-e. l ater stage, 
beginning of septation in the hyphal bodies , the distal 
compartments devoid of C)'toplasm ; f. more advanced s tage , 
only short segments remain attached to the prespore. X 400. 

8 . lature zygospores pho ographed at different focal 
distances to show: a. wall width; b . echinu lation at the 
circumference; c. echinulation at the surface; d. echinu
lation on both. X 400. 

9. Cystidia (arrows) on aphid with zygospores . X 100. 

10. Vestigial (very short) cystidia. X 200 . 
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(Kenneth, 1977). The germination of the secondary conidia 
of our fungus was similar to that of the primary ones . 

As a preparation containing a homogeneous population of 
secondary conidia could not be obtained, 50 measurements 
were made from a preparation which contained many empty 
primary conidia (which produced secondary ones and then be
came emptied "ghosts " ) and 11\any smaller conidia which were 
obviously secondary ones (Fig . 2). However, this was a he
terogeneous population containing ungerminated primary co
nidia as well, and from it only the minimum dimensions of 
the secondary conidia, which are 10.3 x 6.3 vm, can be gi
ven, their maximum dimensions overlapping to an unknown 
extent over the lower dimensions of the primary conidia. 
The length/wid th ratio of .the secondary conidia was in the 
same range as that of the primaries so that this index can 
not help to discriminate between them i n a heterogeneous 
population. 

Some of the dead aphids found on alfalfa and associated 
weeds during January 1979 showed the characteristic cysti 
dia but failed to produce conidia when placed in moist 
chambers. They were filled with conjugating hypha! bodies 
and different stages of resting spore formation. The hypha! 
bodies conjugated terminally or laterally and the prespore 
was formed by budding, often very close to the point of 
juncture of the hypha! bodies; sometimes, however, the pre
spore appeared at the distal end of one of the hypha! bo
dies . Generally, one spore was formed by a pair of conju
gating hypha! bodies. The prespore was regularly echinu
late {sharp, cone-like protrusions) from the very beginning 
and remained so until and after maturation. After budding, 
the prespore grew and the nuclei of the hypha! bodies 
gradually passed into it. Septa were formed sequentially in 
the hypha! bodies from the distal ends toward the prespore, 
as their contents gradually passed into the growing pre
spore. The end of the growing process was characterised by 
the thickening of the prespore wall. Of the empty hypha! 
bodies, only sma ll remnants remained attached to the spore. 
~iature spores did not stain with cotton-blue and a co llar 
marked the point of budding (Fig. Sb-c). 

Although the characteristic cystidia were not found in 
some aphids producing resting spor es, vestigial cystidia 
were revealed upon dissection of these insects (Fig. 10). 

Attempts to isolate and cultivate the fungus on egg
yolk medium and several rich agar media fai led; it started 
to grow very slowly on egg-yolk, however, and t his sustains 
the hope of future isolation. 



The r es emblance of the host during sporulation to a 
hedgehog , due to the br is I ing cys t idia of t he fungus 
(Fig. 1) , in spired its name : Zoophchora er i nacea (erinaceus 
= Latin for hedgehog) . 

JDENTTFICAT!ON OF THE PATHOGEN 

Our fungus fits in almost a ll respects i nto the genus 
zoophthora Ba ko (Batko, .1 964 b) , by having elongate ,mono
nucleate conid ia \\'i th an outer \\'all wh ich may partia ll y 
sepa rate from an inner one and by possessing digitate coni 
diophores (Fig. 4); the lack of rhizoids in this species 
would seem to be the only obstacle in placing it 'in Zooph 
thora. Its long and wide, sometimes bifurcate cys tidia fur 
ther place it in the zoophthora subgenus Erynia (Ba tko, 
1966), all species of which have such cystidia. In th is 
subgenus t he rhizoids are " . .. as thick as pseudocystides or 
thinner, generally without distinct foot" (Batko, 1966) . 
According to this, some cystidia of z. erinacea cou ld be 
regarded as rhizoids of this subgenus alt hough their func
tion as rhizoids was not completely clarified by us and is 
stil l doubtful. 

The entomophthoraceous species resembl i ng most close ly 
the one described here is zoophthora montana (Thaxte r ) Batko, 
placed by Batko (1966) in the subgenus Erynia. The points 
of resemblance are its simil arl y shaped, mononucleate coni
dia, its digitate conidiophores and its very wide cystidia 
(Gustafsson, 1965, Figs. 104-105). However, the conidia of 
z . montana are larger: 15-25 x 11-18 J.lm according to Thaxter 
(1888) and 17- 26 x 10-19 pm according to Gustafsson (1965) ; 
it possesses true rhizoids with expanded ends (Thax ter, 
1888) and was reported by both authors from Dipteran hosts 
only. The only other entomophthoraceous species with coni
dia resembling i n shape those of z . erinacea is Entomoph
thora turbinata Kenneth. The later species has larger coni
dia with 5-7 round nuclei, a greater conidial length/ width 
ratio, and has conidia which ne ither germinate from both 
ends nor produce secondary conidia, does not form cystidia , 
forms simple conidiophores, and forms bl ack, e llipsoid 
resting spores (Kenneth, 1977) . 

The identification of the resting spores as belonging 
t o z. erinacea was made only after considering the fo ll owing: 

l. The resting spores were present in the same species of 
aphids, at the same location and time, when no other ento
mophthoraceous fungi were present except the conidia l stage 
nf 7.. eri nacea . 



227 

2. Resting spores simi l ar with those found by us were 
found in Israel in A. fabae and M. persicae by Wallis 
(1972), and were described as Entomophthora aphidis accord 
i ng to the resting spores of E. aphidis described by Gus
tafsson (1965) . Indeed , Gustafsson ' s photographs (Fi~s. 78 -
82) resemble the resting spores described by us and by 
~/a lli s (1972). However, a thorough checking of l~allis ' work, 
i ncluding his microscopic preparations , revealed that sig
nificant parts of his E. aphidis are z. erinacea resting 
spores , conidia and characteristic cystidia. This exp l ains 
also his claim tha t E. aphidis sometimes produces r hizoids 
and sometimes does not. 

3. Later i n January 1979 when conidia of the shape and 
size univer sa lly attri buted to Z. aphidis appeared i n aphid 
popul at ions already infected with z . eri nacea (conidia l and 
r esting spore stages) , smooth-walled resting spores were 
found in a number of i nd ividuals in which z. aphidis coni 
dia and rhizoids were a l so present. This further reduces 
the possibi l i t y of the echi nulate zygospores being connec 
ted with z. aphidis as cl aimed by Gustafsson (1965) and 
Wallis (1972). 

4. In almost al l instances, t he echinulate zygospores 
were produced i n aphids bearing the characteristic cystidia 
or vestigial cystidia of z . erinacea . 

Although absolute proof of the connect ion between rest
ing spores and conidia depends upon the obtent ion of both 
i n pure culture, or upon obtent ion of resting spores in 
insects artificia ll y i noculated with conidia, the evidence 
appears overwhelming t hat the echinu l ate zygospores bel ong 
to Z. e r i nacea. 

Of mor e than 15 entomophthor aceous species described 
from aphi ds, usually under t he gener ic heading Entomophtho
ra (Thoi zon, 1970 ; Ha ll , 1973 ; and others) , this is,so fa r, 
the one with the sma llest conidia and the onl y one with 
occasionally bifur cate cystidia. 

z. erinacea seems to be the first species i n the subge
nus Erynia Batko (1966) known to par asitize aphids , a l
though aphids are among the hosts of some species of two 
other subgenera of zoophthora: - zoophthora Batko and 
Pandora Batko (Batko, 1966) . 

ZOOPHTHORA ERINACEA BEN-ZE ' EV & KENNETH SP . NOV . 

Conidia symme trica ve l basem versus paulo curvata, tur
bi nata ve l obovoidea apice Jato rotundato, sursum attenuata 
ad angustam basem papil l a perparva et co llo paulo promi nen-
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te praeditarn, hya lina , mononucleata, externo pariete ali
quando dis j ungente (basi excepta); 12 . 6-20.5 x 7.1-13.4 pm; 
per papillas vel per apicern vel per utrurnque germinantia. 
Conidia secundaria conidiis primariis similia, min i me 
10.3 x 6.3 pm, conidiophoris brev i bus ex conidiis primariis 
lateraliter ex orientibus portata. Conidia vehementer ejec
tilia. Conidiophora digitata, septata; 4.7-7.2 pro lata . 
Cystidia numerosa, longa et crassa; 150-225 (-500) x 15.8-
39.5 pm, aliquando bifurcata, pre conidiophoris protruden
tia. Rhi zoidea verae desunt . Sporae perdurantes: plerumque 
zygosporae , sphaericae; 27.7-37.l _pm diarnetro; z~gosporarum 
paries 4.0- 7. 1 pm crassus, cum ep1 spor10 regulat1m echlnu
lato, subti liter flavido . Hospi tes conidiophorum pa l_isad is 
continuis ferrug i neo-brunneis ad latera et ad partem supe
riorem thoracis et abdominis tect i ; hospites ad substrato 
probosce affixi. 

Conidia symmetrica l or slight ly curved toward the base, 
turbinate to obovoid, with a broadly r ounded apex, tapering 
uni formly toward a narrow base with a small papilla and 
s lightly prominent co llar, hyaline, mononucleate, outer 
wall occasionall y separati ng except at base; 12.6-20 . 5 x 
7. 1-13.4 ~m; germinat ing through the papilla or through the 
apex or both . Secondary conidia resemble primary conidia; 
minimum 10.3 x 6.3 pm, borne on short conidiophores arising 
laterally from primary conidia. Conidia forcibly ejected. 
Conidiophores digitate, septate: 4.7-7.2 pm in width. 
Cystidia many, l ong and thick: 150-225 ( - 500) x 15.8 x 
39.5 pm; occasionally bifurcated, protruding before coni
diophores. True rhizoids absent. Resting spores: mostly 
zygospores, sphaeri cal, 27.7 - 37 . 1 pm in diameter with wall 
width: 4.0- 7. 1 pm, with a regularly echinulate, somewhat 
yellowish epispore. Hosts covered with a continuous r usty
brown palisade of conidiophores over the sides and upper 
part of the thorax and abdomen, attached to substratum by 
probosces. 

Host s: Rhynchota fam . Aphididae :Aphis cracci vora Koch; 
Aphis umbrella Borner; Aphis fabae Scopoli; Myzus persicae 
Sulzer. Experimental host: Aphis spiraecola Patch . 
Rehovot , Israel. May 1977. 

Holotype and paratype materials (microscopic prepara
tions) are deposited at the Department of Plant Pathol ogy 
and Microbiology, Faculty of Agriculture, Hebrew Universi t~ 
Rehovot, Israel. 



~ 29 

DISCUSSION 

In using the generic name Zoophthora (Ba tko, 1964 b)for 
this species and placing it within the subgenus Erynia 
(Batko , 1966) we have adopted part of Batko ' s t axonomica l 
class ification of Entomophthoraceae . Batko was by no means 
t he first to at tempt to divide the genu s Entomophthora Fre
senius into various groupings, and Roland Thaxter (1888) 
already had proposed subgenus status for some groups of 
species, e.g. Triplospori um. 

The man y continuing efforts t o find natura l gr oupings 
for the ever more unwieldy genus Entomophthora Fresenius, 
burdened with new members and displaying great differences 
among some species, is i n itself evidence for the need t o 
do so. 

Admittedly, some of t hese attempts have resulted in 
more taxonomic and nomencl atura l confusion than bef or e , but 
gr ea t er insights i nto group relationships have eventuall)• 
developed because of these a ttempt s and in spite of any 
confusion. 

Batko ' s treatment (1964 a, b, c, d ; 1966; Batko and 
Weiser, 1965), in which Entomophthora Freseni us (sensu la t o) 
was broken into five genera , seems to be t he most logi cal 
system yet worked out, although we believe it needs consi 
derable changes regarding some genera and subgenera in the 
scheme. Of his five genera (Entomophaga , En tomoph t hora , 
Culicicola, Triplosporium and zoophthora) , some appear to 
be heterogeneous and therefore fault y , s ince cer t ain spe
cies attributed by him to Entomophaga could be accomodated 
i n Conidiobolus Brefeld whereas all species attri•buted to 
Culicicola seem to be l ong either t o Conidiobolus or to 
Entomophthora (sensu s tric t o or sensu Batko)(R. Humber, 
personal communicat i on) ; we leave this problem for specia
lists in Conidiobolus t axonomy. 

The genera Zoophthoca and Triplosporium (Batko , 1964 b) , 
however , are so distinct from other groups and so wel l de
fined tha t we believe that there is no sense in hesitating 
any longer in using them. One problem that must eventual ly 
be solved is where to place entomophthoraceous species such 
as Entomophthora turbi na ta (Kenneth, 1977) , whi ch fit into 
none of the above-mentioned genera nor i nto the widely ac
cept ed genera Massos pora Peck (emend. Soper)(Soper, 1974) 
or Strongwellsea Batko & Weiser (emend. Humber)(Humber , 
1976) . Apparently, new genera will have t o be erected to 
accommodate them. 

Tt is more prob l ematic t o fi nd a refuge (hup~full y only 
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t:emporarily) for those species in which not all characters 
are known well enough to allow them to be sort ed into one 
of the above genera. They could be kept, meanwhile, in 
Entomophthora Fresenius sensu lata . Batko (1964 a) had re
tained Entomophthora among hi s five genera as "En tomoph
thora Fresenius non Nowakowski", for only a limited number 
of species resembling E. muscae. Its acceptance in that 
meaning would result i n confusion, unless it is emphasited 
for each fungus in this group whether one is referring to 
t:he genus i n its wide sense (as a temporary refuge) or 
narrow one (s .s. or sensu Batko) . 

Minor emendations might have to be made in the diagno
ses of zoophthora and Triplospori um in order to accomodate 
a few slightl y divergent species. As an examp le, Entomoph
thora parvispora ~1acLeod & Carl (~lacLeod et al., 1976) ap
pears to be an excellent Triplosporium , except for its 
hyaline, rather than fuliginous conidia. If smoky conidia 
~<ere to be deleted as a necessary character for t hi s genus, 
E. parvispora would fit well i nto that: genus and stil l 
allow Triplosporium to r emain quite distinct from all other 
Renera, to judge from Batko and Weiser's (1965) Table I 
"Comparative characteristics of zoophilic genera of Ento
mophthoraceae". Similarly, z . erinacea is missing one of 
the hallmarks of a typical Zoophthora, - rhizoids. As 
explained earlier, one of Batko's (1 966) four subgenera 
within that genus, Erynia, could accomodate our species, as 
the r hi zoids , according to him, may be as thick as the very 
thick cystidia , and are generally without a distinct foot. 
This could correspond to some of the long, wide cystidia of 
z . erinacea. Unlike in species of Batko's subgenus Pandora, 
i n which the rhizoids and cystidia are highl y differentia
ted (Brobyn and Wilding, 1977) and therefore easi l y dis
tinguished, it is a matter of interpretation here over what 
constitu t es a rhizoid; we t ake the view that it is not a 
true one, but that i n this species some cystidia might be 
making the transition to rhizoids . 

We can not vouch for the validity of Batko ' s other sub
genera within the genus zoophthora , although they all ap
pear distinct from each other and from Erynia. The subgenus 
zoophthora includes species which form capillispores (anad
hesive conidia) at the apex of thin capillary conidiophores 
on primary conidia, as well as species which have never 
been shown t o form these structures. We doubt that these 
two kinds of species belong together in one subgenus. Batko 
(1966) refers to:"rhi zoids thin, threadlike, unbranched, 
not widened at ends, aggregated in pseudorhizomorphs". 
Thaxter (1888) showed clearly (P late 17, Fig.l79) a monohy-
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phal "rhizoid with irregularly expanded extremity" for 
E. occidentalis, a species which belongs to this subgenus 
according to Batko (1964 b); we found , in the "sphaerosper
ma group" of which Z. (E . ) occidentalis is one species, 
t hin, monohyphal rhizoids along with multihyphal pseudorhi
zomorphs occurring on the same individual host, with either 
of them having a definitely broad, disc-shaped or irregu
larly expanded foot. Batko's diagnosis fo r Zoophthora sub
gen . zoophthora will have to be emended, as we intend 
doing. 
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During a damp chamber experiment a cluster of 
about ten synnemata grew on the outer surface of a banana 
peel which had been incubated at room temperature for 
s ixteen days. Microscopic examinati on suggested that the 
fungus was a member of the genus Blistum Sutton (1973}, 
but was not one of the species previously described. 
Attempts to culture the fungus on 2% malt agar, potato 
dextrose agar, and sterilized banana peel were unsuccess
ful. 

The status of the generic names Stilbel la, 
Sti lb um and Blistum was clarified by Sutton (1973). 
Sti lb um is the valid name app li ed to a Basidiomycete genus 
and Stilbella is used for a hyphomycete genus character
ized by smooth, white to cream, unbranched, erect synne
mata, with distinct monophia lidi c apertures and globose, 
hyaline, aseptate conidia. Blistum is distinguished from 
Stilbella by the lateral or terminal projections ornament
ing the stipe of the synnemata. 

The new species Blistum musae is described, and 
Blistum orbiculare (B~Br.}Tng, transferred to the 
genus by Ing (1976}, is redescribed and illustrated. 
Because the ornamentations of .!?_. musae and .!?_. orbiculare 

Issued as NRCC No. 17570 
2Present address: Department of Biology, Un ivers ity of 
\~ater loo, Haterloo , Ontario N2L 3G5 
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and the arrangement of the phialides of B. musae differ 
from those i n the generic description of- Sutton (1 973), 
the description of Blistum is emended. 

Bli stum emend . nov . 
------ Mycelium imme rsed or superf icia l, hyaline, 
branched , septate. Conidiophores macronematous, synne-
ma to us . Synnemata erect, unbranched, creamy white 1~ i th a 
capitate head , ornamented along the s ide by hyaline 
projections, which may or may not be delimi ted by a septum. 
Conidiogenous cells monophialidic, i ntegrated or discrete, 
lateral, termi nal , or vert ici lliate, determinate, hyaline. 
Conidia s li my, aerogenous, simple, hya line, aseptate. 

Bli stum musae sp. nov. 
Mycelium immersum , ex hyphis hya linis , ramosis, 

septatis, compositum. Conidiopho ra synnematosa, recta, 
non r amosa, alba , apice capi t a te, llOOum longa et 60- 16Dum 
c rassa, c um i rregularis , hyalinis, ornata minor 2lJm . 
Cellulae conidiogenae mo nophialidicae, i n conidiopho r is 
i ncorporatae laterales , vel te rminales , discretae, deter
minatae , hyalinae , attenuatae , 20- JSum longae , 2- Jum in 
diametro in basis, 1- 2~m in apice . Conid ia mucosa , 
ac rogena , hyalina, asepta t a, ellipsoidea vel cylind r ica , 
6- 7xl. 5- 2um. 

~1yce l i um immersed in substrate , composed of 
branched septate , hyaline hyphae . Synnematal conidioma ta 
gregari ous, white, unbranched, erect, s traight, brittle 
l<hen dry, up to ll OOum long x 60-160um thick, of uni form 
thickness , when mounted t he apex may splay out to form 
capi tate head 220um wide x 95um long, individual hyphae 
hyaline, branched, septate, smooth-wall ed, interwoven , 
l- 2um in diameter , ornamented in the upper half of the 
stipe by hyaline, lateral or terminal, irregular or three
or four-lobed projecti ons , usually l ess than 2um x 2um. 
Conidiogenous cell s mo noph ia lidic, lateral or terminal, 
occurring only at the apex of the synnema, discrete , 
determinate, subulate , hyal ine, with narrow apical aper-

Figure 1: A-F) _!!. musae IMI 235790 A) Synnema B) lateral 
phialide with developing conidium C) conidia D) terminal 
ornamentations E) lateral orna mentati on . 
Figure 2: A- D) B. orbiculare from type collection A) 
synnema B) ph ia lTde with developing conidium C) conidia 
D) ornamenting ce ll s. 
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ture, with distinc t collarettes, 20- 351Jm long, 2- 3)Jrn in 
diameter at base, l-21Jm at apex. Conidia aggregated in 
gl obose, pale orange to red , muco id heads, individual 
conidia el li psoid to cy lindrical , sometimes sli ghtl y 
reniform, aseptate, hyaline, wall s slight ly thickened, 
two to four guttulate , li ght wall ed 1~ith darker cytopl asm 
under phase contrast, somet imes losing cytopl asm, 
6-7)Jmxl. 5-2)J m. Habitat: skin of Musa fruit consocio 
Verticil l ium, Acr emonium. --
Hol otype: !M l 2357go , iso l ated January 29, 197g at 

University of Wa terloo, fiaterloo, Canada 
Materia l exami ned: !Ml 235790 

i so type materia 1 in DA0~1 

Several fea tures distinguish Bl is tum musae from 
B. tomentosum (Scrad. ex Fr.) Sutton, the type spec i es, 
and from~· ova li sporum (A.L. Smith) Sutton and ~· 
orbiculare. In stead of cover ing the entire synnema as in 
other Blistum species , the ornamentations of B. musae are 
present on ly on the upper half, concentrated on ~ 
captitate head, and vi sibl e on ly at high mag ni f ication . 
The ornamentations are much sma ll er, morphologica ll y quite 
irregular, and apparentl y not delimi ted by a septum. The 
ornamenta t ions appear to be restricted to the su rface of 
the synnema. Other members of t he genus are typ icall y 
parasitic on myxomycetes, but B. musae was detected on the 
ski n of Musa fruit . The phial1de~B. musae are lateral 
or terminal, and di screte, whereas those of other members 
of the genus are either integrated and terminal, or 
di scre t e and verticilliate. 

Plate 1: A - F ) ~· ~ !Ml 235790 A) synnema 90X 
B) coni di a 2000X C) phi alide at apex of synnema 2000X 
D) terminal and l atera l ornamentations of hypha 1750X 
E) portion of synnemata l head showing texture due to 
ornamentations 2000X. 
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~1ycelium i rm1ersed in substrate, composed of 
branched, septate, hyaline hyphae. Synnematal 
conidiomata gregarious, stained brmm by host, unbranched, 
erect, sometimes drooping, flattened, brittle when dry, 
1 500-2300~m long, 500-800~m thick, often thicker in centre 
of stipe t han at base, tapering then expanding to the 
apex, individual hyphae hyaline, branched, septate, 
smooth-walled, inten-10ven, l-2~m in diameter, entire stipe 
ornamented with globose to subglobose hyaline, guttulate, 
projecting cells, easily dis 1 odged ~1hen dry, 4- S~mx 
4 - 6(10)~m. Conidiogenous cells monophialidic, terminal 
or verticilliate , occurring only at apex, discrete, 
cylindrical, hyaline, 20~m long, l- 2um in diameter. · 
Conidia ellipsoid, aseptate, hyaline, thin -walled, 
2x4-5um. 
~1aterial examined: Type co llection of Stilbum orbiculare 

of Rev. J. Kei th on Lindbladia effusa, in Herb. 
Berkeley, Kew. ---

Blistum orbiculare was transferred to Blistum from 
Sti l beTTalb:Y lng (1976), but he neglected to gi ve details 
of the characteristic ornamentations which, though 
previous ly undescribed, were mentioned by Berkeley and 
Broome (1878). The synnemata of B. orbiculare are 
originally white (Berkeley & Broome 1878, Cejp 1964, 
Karsten 1887 ) and are s tained brown by the host (Berkel ey 
& Broome 1878). The conidia are held in globose or ovoid, 
white to yellow, trans lucent mucoid heads, 120um in 
diameter (Cejp 1964, Karsten 1887). The synnemata of the 
type collection vary considerably in size, which accounts 
for the range of measurements found in previous descrip
tions. Phialides are difficult to di sti nguish even under 
phase contrast, and co nid i a are fe1~ on the type collection. 
The ornamenting cells are extremely numerous and easily 
dislodged during mounting, which explains the felt - like 
consistency of the st i pe noted by previous authors 
(Berkeley & Broome 1878, Cejp 1964). The ornamentations 
might easily be mistaken for conidi a or spores of the host. 
Gams (1971) observed that in pure culture B. orbiculare 
rapidl y loses its ability to form synnemata. 

The fungus has been reported in the literature 
as parasitizing the follm~ing myxomycete genera: 
L ind bl adia, Ful igo, Trichia (Gams 1971), Fulg ine (Karsten 
1887), Arcyria, Hemiarcyria, Didymium, Dictydium, 



Table I: A comparison of Blistum species 

Species Synnema 

length (IJm) width( IJm) 

B. musae llOO 60-160 

B. orbiculare 1500-2300 500-800 

B. ovalisporium 200 15-20 

B. tomentosum 1000 60-70 

Ornamentation 

nature size( \lm) 

irregular 1-2 

globose 4-5 
guttulate 

globose 3-4 
verrucose 

globose 3-4 
verrucose 

Conidia 

shape size (IJm) 

~ll ipsoidal 1. 5-2x6-7 

ellipsoidal 2x4-5 

ellipsoidal l-1 .5x2.5-4 

globose 1-l. 5 

N 

"' '"' 
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Cribraria, Lachnobolus and Stemonitis (Cejp 1964). On 
the bases of some of the synnemata of the type collection, 
I found a hyperparasite, most likel y a species of 
Nematogonium. 

Table I is included as an aid to the quick 
identification of the four species accepted in Blistum. 

ACKNOWLEDGEMENTS: I am indebted to Dr. Bryce Kendrick, 
S. Berch, F. DiCosmo, J. Michaelides, Dr. Ian Reid, Dr. 
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Phacidiales Exsicca ti 
Decades I - III 

~Ia rtha A.. She r~oo·ood 
Farlow He rbarium, Ha rva rd University, Cambr idge, ~b\ 02 138 " 

Tn orde r to further knowledge of th e morphology, t ax
onomy, and geographical distribution of immersed disco
mycetes, th e author ha s undertaken th e prepa ration of an 
exs icca ta, Phacidiales Ex s icca ti , the first thirty numbers 
o f whi ch k'e re offe red for djstribution i n July, 1979 . 

The princi pa l aim of t he exsicca t a is to make avai l ab l e 
t ype and authentic s pecimens documenting the author ' s re 
searc hes in thi s group a t fungi (S he rwood , 1974a; 1974b ; 
1977a ; 1977b ; l9 77c; 1979) , exa mple s of infrequently 
collected species , specime ns r ep re senting signifi ca nt ran ge 
extensio ns . and exa mpl es of spec ie s which are common l y mis 
identified o r represented by mixed co llec ti ons in herbaria. 

The t e rm Phacidiales ha s been used in a very broad 
se nse for a taxon omica l ly he t e r oge neous g r oup of fungi dis 
tirt gui s hed by th e ir imme r sed growtll hab i t and ecology . The 
first thirty numbers include members of th e Stictidaceae , 
Rhytismataccae (i ncluding Hypode rmatac eae) , ll cm iphacidiaceae , 
Ac r os pe rma taceae , Leotiaceae . and a number of spec ies whose 
family affinities are unce rtain . 

The printed la be l s attached t o the packets have th e fo r 
mat s hown in f igure l. Annotation la be l s have bee n includ ed 
in some of th e packe t s. 

PHACIDIALES EXSICCATI 
Edittd t.y -.hnhl A. Shtr•ood 

i28. Tryh l idiopsis p i nastTi (Pers. 
ex Fr.) Karst. 

On twigs of Picea glauca (f.!oench) 
Voss .• Halfway Uouse, ~lt . Wa s hington 
toll r oad , Whi t c ~!ountain National 
Forest, New Hampshire, USA, e l cv. 
ca . 3000 ft. 8.VII.I 978. 
leg: ~l. A. Sher"'•ood, D. Plas, 0 . 
Gregory t Di•tnl>tlud b7 lht G. Cacavio 

r .. u.o• H-••v .. or H.u•...m u .......... rn 

Figu r e I. F3C$imi lc 
label from Phacidia l es 
Exsiccat L 

Present Address : Bo ta ny Department. University o f l.i ve rpoo l, Liverpool 
L69 38X , Great Britain. 
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The spec i es a nd Loca l iLie s of th e col lectio ns are a s 
follow s ( labe l data i s quoted verbatim) : 

( I ). Robe r gea nig:ra Sherwood, o n living :1nd dead t\\•ig s of 
Loni el'a ·invo'Luc r ata ( Ric h. ) Banks ex Spreng., Dev i l' s punch· 
bowl State Pa rk, Lincol n Co. , Oregon, USA, 9.V III .l978 , l eg. 
~ det. M. A. Sherwood (Authentic, from type lo cality). 
( 2). Coccomyces leptideus (Fr.) 8. Erikss ., on liv i ng and 
dead twi gs of Ca u l the :ria shal.lon Pur s h, ~oo· e t forest 2 mi. N. 
of Yacha t s , Lin co ln Co., Oregon , e l e v. ca. SO ft., l0 - 12. 
Vlll.l978, leg.~ det. ~1. A. She r wood (= Coocomyces quad~atus 
(Schm. & Kun ze ) Sacc. Pa r a s itic, causing di ebac k. Fairl y 
common on t hi s ho s t in the Pac i fic Northwest. Coll ect ion 
date erroneousl y given as 10- I Z. Vlll.!9 79 o n labe l ). 
(3). Nyi•i opha c:idi um aph yop hy l.Zic um She rwood, on fal len 
1 eaves of Cas tanopsis rJ hrysophy l La (Doug. ex Hook :) A. DC, 
juncti o n r oads 15 00 and 15 00 - 134 , H. J. Andrews Expe r imenta l 
Fores t, ca . 15 miNE of Blue River, L~n e Co. , Oregon, USA, 
S . Vl ll.l 978 , l eg. & det. ~!. 1\. S he rwood. (Authent ic . Col-
l ected abo ut 4 mi l es from the type locality , whi c h has si nce 
been c lear cu t). 
(4). Coccomyces tumidus (F r.) de No t., on l ast year' s fallen 
l ea ves of Que r cus rubra L., Estabrook woods, Concord, Ma s
s achu se t t s , USA , ! 7.!X.!978, l eg . D. H. Pfister, det. ~1. A. 
She rwood . (Not a sy non ym of C..op hode f'mium tumidum ( Fr.) Rehm 
s en s u Re hm, or of Cocc omyces coronatua ( Fr. ) de Not. This 
is the t ype spec ies of Coccomyces ). 
(5). Robef'gea albicodrao (Hea ld & Wolf) Sacc. & Trav., on 
twigs o f J u•riperus ashei Buchho l z , junct. State Hwy 71 and 
Ranch Road 620, Edwards Plateau, Travi s Co., ·rexa s, USA, 26. 
IX.I9 7S , leg. Jo hn J . Biese l e, det. ~!. A. Sherwood. 
(6) . Fab PeZZa t suga e (Fa r!.) Kirschst., o n dead needles of 
Tsuga canadensis ( L) Carr. s till attached to twigs , Ringwood 
Preserve , Tompkins Co., New Yo rk, USA, 15.V l .l978, l eg. ~ det. 
M. A. Sherwood (Pa r asitic, often found on de ad needles mixed 
wi th living needles on the same twig. Ver y commo n, par
ti cul ar l y on suppressed understory t r ees). 
( 7). S~ictis radiata Per s ., on dead canes of Rubus pa.rviflorus 
Nutt., He ndr ic k' s Park, Euge ne, Oregon, USA, 5.VI II.1 978, 
l eg . ~ det. M. A. S he rwood. 
(8). Eup Popo!eZZa vaocinii (Rehm) IIOhnel, on dead l eaves of 
AY'ctostaphylos u:ua - ursi , Reference Stand 14, Wildcat ~to un 
t:~in, 1\'illamctte Nationa l Fores t , Linn Co., Oregon, c l ev . 
SZO O ft., I B.V lll.l 978, l eg . M. A. Sherwood, L. H. Pike, & 
G. Chrones, det. M. A. Sherwood. 
(9/. LophodeJ•miu:m de arum Darker , on living Abies pY'oce r a 
Rc1dcr, Refe r e nce Sta nd 14, Wi l dc a t Mountain, Willamette 
Natio nal Fore s t, Linn Co. , Oregon, USA, e l cv. 5200 ft., 18. 
Vl ll.l 978, leg. ~- S herwood, L. H. Pike, I G. Chr o nes, d e t. 
Sher wood. 
(10) . Therrya fuck eZii (Rehm) Ku ja la, o n d ea d branches of 
Pinu3 r esinosa AJt., Kancama ngus Hwy 10 mi. W. of Conway, 
White Mountain National Fo re s t, New Hamp shire , elev. ca 
1000 ft., Z3.V ll. 1978, l eg. ~!. A. S herwo od I E. J. Kne ipe r , 
det. M. A. She rwood. 
( 1 I ). Bifusell.a ZineaPis (Pec k) HOhnel, on Pi nus s tr'obus L, 
Weirs, New Hamps hi re, 4.V11.1934 , l eg. & det. G. D. Darke r 
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nr. 5024. 
( I Z). Rhabdocline wei r ii Parker & Reid subsp . obovata Parke r 
& Rei d , on Psoudotsuga men ziBs ii (Mirb.) Franco , Fl oral Hil l 
Drive, Eugene , Or egon, USA , YI. J978 , l eg. & d e t . G. C. Car 
ro 1. 
(13). Tryb lidium alpinum (Hazs l . ) Rehm, on Vaccinium ovatum 
Pur sh, associa t ed with dieback , s t abili zed sa nd dune area be 
tween hwy 101 and Cl ea r Lake, 4 mi. N. of Florence, Lane Co . , 
Or ego n, clev. ca. 50 ', 14.lll.l979, l eg . ~1. A. She rwood & L. 
H. Pike , dct. ~1. A. Sherwood . (The identH icat i o n i s t en -
tative . Doe s not co rrespond to t he de sc ription of any fun
gu s known t o occur on thi s host in Nor th America, or t o any 
species fo und o n Eri caceae by B. Eriksson ( 197D) in Fenno
scandi a). 
( 14 ). Lasiostictis [imbPiata (Sc hw. ) BOurn!., on con e sca l es 
of Pinus r esinosa Ai t ., North Truro, Ca pe Cod, Massac hu s
e tt s , USA, 2S.V I . l 978 , leg. ~1. A. Sherwood nr . 2431, dc t. ~1. 
A.S . 
( I S). Lop hodermium arundinaceum (Sc hr ad. ex Fr.) Chev. , o n 
Ammophila a r ena ria ( L) Link, 2 mi . N. of Yachat s , Lincol n 
Co . , Oregon, USA, e l ev. 20 ft. Augu s t 10-12, 1978 , leg. & 
det . M. A. Sherwood. 
( 16). Coccomyces delta (Sc hm . & Kun ze) Socc. , o n l eaves of 
Lauraceae, Sao t-li gue l, Hi ck li ng Park , Furnas, Az:ores , 5. IV. 
1978 , l eg. R. P. Korf , L. ~1. Kohn, N. Kerf & A. Y. Ro ssma n , 
d c t. M. A. She rwood (=CUP, Myco fl o r a Maca r ones i a 184 5). 
( 17). Agy >•ium ru[um (Pe r s.) Fr. , on decorticated coni fe r 
wood , Pacific Cre s t trai l c ross in g a t San ti am Summit, Linn 
County, Oregon, USA , e l ev. 4800 ft . IS.V III . l 978, l eg. 
M. A. She rwood & L. H. Pike , d e t. M. A. Sherwood. 
( 18). Rhytisma acorinum Per s. ex Fr . , tar spo t , on fa ll e n 
leav es of Acer rubrum L. Ot tawa National Fo res t, Upper 
~t i chiga n, October S, 1978 , l eg. & dc t . R. W. Stac k. (Leaves 
wer e art i ficia ll y overwint e red for 160 days a t 4·c). 
( 19). Coccomyces st~obi Reid & Ca in, ve ry common on recent l y 
dead twi gs of Pinus strobus L. , Es t abrook Woods , Conco rd, 
~tassachuse tts , 31.¥.1978 , leg. & det. ~1. A. She rwood. 
(20). Coccomyces dentatus (Sc hm. & Ku nze) Sacc., common on 
fa ll en l ea ve s of Berbe r is nervoaa Purs h, Watershed 20, H. J. 
Andr ews Experime nt a l Fores t, Will ame t te Nationa l Forest , 
Lan e Co. , Oregon, USA , 9.V III.l 978 , l eg . & det . M. A. She r 
wood. 
(2 1). Acrospermum gaminum Libe rt, on culms and leaves of 
Dactylis glome rata L., Corvallis, Oregon, 9. 111 . 1979 , l eg . 
M. A. Sh e rwood & W. C. Denison, det. M.A .S. 
(22) . Di acocainia treleaaei (Sacc.) J. Reid & Funk, on r e
cen t l y d ea d bark of Picea aitchenaia ( Boug .) Ca r r., Ca scad e 
Head , Ti ll amoo k Co., Oregon, 20. 111 .1979, l eg . M.A . Sherwood 
& W. C. De ni son, det . ~I.A . S. (Thi s ma te r ia l i s s l ight l y im-
ma tur e but s how s deve l opme ntal stages well. Lab e l incor 
r ec tl y g i ves collection date os 30 .111 . 1979) . 
(23). Paeudograp hia c fr. elatina (Ach.) Ny l . , on ba r k of 
Ps e udotsuga menaiesii (Nirb.) Franco, Referenc e Stand 20, H. 
J . Andrews Ex pe r ime nt31 Forest , Wi ll amette Na ti ona l Forest, 
La ne Co .• Oregon. USA, 8 .Vlll.19 78 , l eg. & de t . M. A. 
She r wood. 
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(24). Stictis radiata Pe r s . var . agg r egata She rwood , on 
PyJ•us· l ike tre e , Co rr a l, Ch i le , Decembe r, 1905 , leg . R. 
Thax t e r, det. ~1. A. Sherwood, ISOTYPE of th e va r iety (sec 
Occ . Pa p. Farl ow He rbar i um 14: ( 1979) . 
( 25). Sticti s ost~opoidoa She rwood, on Loni c s r a sp. , Devl l' s 
Punchbow l S t ate Park, Linco ln Co. , Or egon, USA, 9 .Vlll.l 978 , 
leg. & det . M. A. Sherwood (auth enti c). 
( 26). Dur eEEa atrocyanea ( Fr. ) HOhnel , Hor s e Rock Ridge, ca . 
IS mi . N.E. of Mar cola , Linn Co . , Oregor1 , USA, e l ev . 450 m. 
21.111.1 979 , l eg . f l. A. She rwood, L. H. Pike & D. Wagn e r, 
d et. M. A.S. (On Arobutus menziesii Pur sh). 
(27) . Loph odo r mi um un inatum Da r ker, on dea d need l es of 
Abie s vroce r a Rehder, RS - 14, Wi l dcat Mountai n, WiJ l amc ttc 
Nat iona l Fo rest, Linn Co . , Orego n, USA, e l ev. 5200 ' , I S . VIll. 
1978, leg. fl. A. Sherwood, L. H. Pike & G. Chro nes , det. fiAS. 
(28). Tryblidiopsi s pinastri ( Pers. ex Fr.) Kar s L, on tw igs 
of Pi oa gla uca (Moe nc h) Vo ss , Ha l f way House , r.Jount Wa s hing 
to n t o ll road, Whi te Mou ntain Nationa l Fo res t , New Hamp s hire, 
USA, e l ev . ca. 3000 ft ., 8.V I I. I 978 , l eg . M. A. Sherwood, D. 
Pl as , D. Gregor y & G. Caca vi o , de t. M.A .S. (Spores of the 
Eastern North Ame r i ca n s pec imens are sma ll er t l1an spo r es o f 
Eur opea n examp l e s of thi s s pecies . The affin i t ies of Tr y 
blidiops is appea r to l i e with th e wood-inhabiting species 
o f Co comy es) . 
( 29). Coccom yces i 1•l•etitus She rwood . on bark of Picea sp. , 
Sea l Cove Road, Acad ia Nat i onal Pa rk, ~t t. Desert I s la nd , 
Na i ne, 16.¥1. 1979, l eg. & det. ~1. A. She r-•ood . ( l SOTYPE of 
spec j es to be pub l i s hed ir1 Occ. Pap. Farlow Herb a rium 15. A 
nome n nudum he re ) . 
(3 0). Lophodermium pinast l' i ( Pers. ex Fr. ) Ch ev., on fal l e n 
need l es of Pinus ~ e s inosa Ait .• Nor th Truro , Cape Cod, 
Massac hu se tt s, USA , 25.¥ 1.1 978 , l eg. & det. M. A. Sherwood . 

Th e fi r s t thirt y numbers of Phacidia l es Ex s icca ti we r e 
d ist ribut ed through t he exc ha nge program of th e Far l ow Her 
barium. Fu t ure decades will probably be dis t ri buted through 
o th e r c ha nn e J s . 

Decades f - Ill of Phacidia l es Exsiccati hav e been dis
tribut ed to th e fo ll owing herbaria (Abbreviation s are t a ke n 
from Hol mg r en & Keuk en, 1974 ) : FH, DAOM, UPS, UC, NY, IMI, 
0, PRM, and ZT . 
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PITHOMYCES FUNICULOSA SP. NOV . FROM FUNGAL COMB 
OF MACROTERMES UKUZII IN SWAZILAND 

MARY E. PALM, ELWIN L. STEWART 

Department of Plant Pathology 
university of Minnesota 

St . Paul , MN 55108 USA 

and 

AMY Y. ROSSMAN 

Plant Pathology Herbariwn 
Cornell university 

Ithaca , NY 14853 USA 

During a study of fungi occurring in fungal comb in 
mounds of t42crotermes ukuzii Fuller (Termitidae, lsoptera) 
in Luyengo, Swaziland, a fungus was isolated which was de
termined to belong to the genus Pithomyces Berk. & Br. 
(Hyphomycetes, Deuteromycotina) (Ellis, 1960,1976 ) . It 
differs from previously described species and is herein 
described as new . 

Spore s i ze ranges and means are based on measurements 
of 50 spores taken from colonies grown on 3% malt agar 
(pH 5. 5) at 27°C. Co lonies were irrad i ated 12 hours/day 
with Sylvania Fl 5T8-BLB "Blacklight Blue" bulbs which emit 
near-ultraviol et wavelengths. Anatomical features were 
descr ibed from sections of colonies mounted in glycerin 
and water (40/60,v/v). Collections are depos ited in MPPD 
and CUP. 

Pithomyces funiculosa Palm, Stewart, & Rossman sp . nov. 
Figs . 1-3 

COLONIAE in agaro hordeano juniores al bidae vel 
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fumosae; vetustiores brunneae vel anthracinae. CONIDIO
PHORA et HYPHAE plerumque funiculosa, denti culata . CELLU
LAE CONIDIOGENAE holoblasticae. CONIDIA levia vel verru
culosa , luteo-brunnea vel atrobrunnea, septis transversis 
(0- ) 1-3 (-4), pl erumque 2-septata, raro 1-2 septi s obli
quis vel longitudinalibus praesenti bus; conidia 1- septata 
10-17 ( x = 13.9) x 6-12 (x = 8.5) vm, 2-septata 14-23 
(x = 18.6) x 7-12 (x = 9) vm, 3-septata 17-25 (x = 21.2) x 
7-12 (x = 9) vm. Holotypus Ros sman #1429 (MPPD), isotypus 
Rossman #1429 (CUP). 

COLONIES on malt agar white to grey becoming brown 
to black, floccose to appressed, dark ropy strands of coni
diophores frequently present. HYPHAE septate, branched, 
of two types : hyaline to subhyaline, smooth, 1.5-5 (x 
2.8) vm diam, and subhyaline to pale brown, sometimes fin e
ly roughened, 2.5-6 (x = 3.4) vm diam. CONI DIOP HORE$ micro 
nematous to semi-macronematous, mononematous, frequently 

FIG. 1. Pit/wmyces ftmicuZosa . Funiculose conidiophores, 
conidiogenous cell s , and transversely septate conidia with 
infrequent oblique septa. 
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funiculose, infrequently branched, septate, subhyaline to 
pale brown. CONIDIOGENOUS CELLS holoblastic, monoblastic 
or polyblastic, integrated, intercalary, determinate, cy
lindric to doliform, denticulate following secession of 
conidia, denticles short cylindric to doliform, 1-4 (x = 
2.4) x 1.5-3 (x = 2.2) ~m. CONIDIA solitary, pleurogenous , 
mostly verrucose, pale to dark brown, clavate to obovate 
to obpyriform to broadly or fusiform ellipsoid to reniform, 
transversely (0-) 1-3 (-4)-septate, mostly 2-septate, may 
be sli ghtly constricted at the septa, rarely with 1-2 obli
que or longi t udinal septa, 10-17 (x = 13.9) x 6-12 (x = 
8.5) urn (!-septate), 14-23 (x = 18.6) x 7-12 (x = 9) urn 
(2-septate ), 17-25 (x = 21.2) x 7-I2 (x = 9) ~m (3-sep
tate), bases 2-4 (x = 2.6) urn diam , with a portion of the 
conidiogenous cell usually remaining as a basa l frill. 

Collections examined : Holotype: Swaziland, Luyengo, 
Rossman #1429. Dried culture of isolate, from fun~al comb 
in mounds of Macrotermes ukuzii . 15 ix 1977 (MPPD) . 
Isotype: Swaziland, Luyengo, Rossman #1429. Dried culture 
of isolate, from fungal comb in mounds of Macrote~es 
ukuzii . 15 ix 1977 (CUP). 

Of the species presently assigned to Pithornyces, P. 
funicuZoea appears most like Pithorn~ces graminicoZa Roy & 
Rai (Ellis, 1976, Roy and Rai, 1968). It differs in its 
larger, verrucose conidia and the frequently funiculose 
conidiophores. Examination of the type of P. graminicoZa 
(IMI 126508) confirmed that P. f unicuZosa i s a di stinct 
taxon. 

A. Rossman determined that thi s fungus degrades cel
lulose using the cellulose-azure method of Smith (1977) . 
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FIGS. 2-3. Pithomyces funicuZosa . 2. Scanning el ectron 
micrograph illustrating roughened conidia and conidioge
nou s cells which remain as a basal frill on conidia and 
as denticles on the often funiculose conidiophores. XlOOO. 
3. Conidia, conidiogenous cells, and funiculose conidio
phores from cu lture on malt agar . X550 . 
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A NEI~ SPEC IES OF FENNELLO~IYC ES (MUCORALES ) 

P. C. MI SRA, N. N. GUPTA AND KANCHA N L ATA 

Dopal' tmant of Botany, Univo'f'IJity of Gorokhpur 
CorokhpuP 273001 , U. P., India 

SUI>IMARY 

Pennellomycee heterothall.icus Hi sra. Gupta G Lata sp. nov. 
isolated f rom dung of r odent s and bat is described and i llus 
trated. The species is heterotha llic and t he z.ygospores are 
described in the genus for the fir s t time. 

The genus Pennellomyces wa s erected by Be nny and Be njamin 
(1975) to accommodate a si ngle species whi c h wa s originall y 
desc ri bed in the genu s Circi neZ.la (~lucoraceae) as C. Zi nderi 
by Hesseltine and Fennel l (1955). Because of the s imultane 
ous production of terminal, deliquescent -walled, Mucor-like 
spor angia and circinately bo rne, apophysate s porangio la hav 
ing persisten t but separable wall, Benny and Benjamin (loc . 
cit.) assigned their genus to the Thamnidi aceae. The type 
species , Pennellomyces linde ri (Hesseltine & Fennell) Benny 
& Benjami n, can be readily di s tinguished from the other 
Thamnidiaceae on account of the con s picuous e nl argement of 
th e sporophore immediately below the t e r mina l spo rangium and 
also by the tough and membranous sporangio l ar wall, the spo
rangiolar wa ll of other Th.amnidiaceae being f ragile but pe r 
sistent. Th e zygos pores are not known i n the type species . 

A new species of Pennetlomyces ls described in this co~
munication. It is named P. heterothatlicus on account of its 
heterothallic nature. The tygospor es are described in the 
genus fo r the first time. 

Fennel lomyces heterothallicu s Misra, Gupta & Lata sp. nov . FIG. 

Co loniae i n agaro composi to nd mucores co l endos idoneo cres ccntes die 
undecima s ub ca l ore 25-27 C ad di ametrum 8 em attingentes, a lbae, 1 .5 em 
altae. Sporangiophora ex mycelio per subs tratum penetrante orta biformia: 
procera usque ad 1. 5 em a lta, 6-21 u diametro, quaeque gerentia sporangium 
unum magnum terminate atque circulum unum (ve l circulo duo) ramorum plc
rumque verticil l ato rum later a l i um sporangia t er minalia s ingul a producenti 
um, rnmis eisdem r aro ramos sccundarios sporangia tcrninalin produccntcs 
gerent i bus, r am is omnibus 70-500 \.1 longis , 5. 7-16.0 11 diamctro; sub ramis 
sporangiifcris rami breves circinati per sporangiophororum l ongitudinem 
inaequaliter orti sporangiolum unum gignentes ve l dua; brevia s implicia 
vel scmcl, bis, vel tcr modo sympodii ramosa, sporangin null a , sporangio l o 
tantum in pedice l lis c ircinatis gignenti.a. Sporangia globosa, 28-58 u din
met r o; tunica hyalina, subtiliter echi nul ata, de liquescens ct co llarc rc-
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FIG . I. PBn neZlom:1ces 1zetero thaLZ.ious . A, tall spo r a ngia· 
phores; 8, short sporangiophore s ; C, sporan gium ; D, co lumellae 
and s ub sporangia J vesciclcs ; E, spo rangiosporcs fr om spo ran g ia: 
F, sporangiola; G, sporangiospores from spora ngio l a; H, fusion 
of gametangia; I, zygospore . 
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1 inqucns ; co l ur•c ll ac conicac , clongatac, vel hcrnisphacr icac, I eves , non
numquam palo cons tri c t ae , subhyalinac , ve l In co t o-rclll pa l li de g ri se111n fu ~> 
ccsccnt cs , 9 - 411 u a ltac, 7-35 u di amctro: di l u t otio subspo r nng in l i s c l nva
ta ve l ovo_idea, 11-37 u tl'iamctro , pa l I ide g r isca ve l grise:'!, in f ra pa ll cs
ccns. Sporangi ola Jllc r umq ue multi spo ra, g lobosa vel suhg l obosu , 15-35 ~ 
diamctro, apophysc pracdiu , dilata tionc subspor a ngi:J li nulla : tunica in
co l ori s , pers i s t cn~ . prcss ionc f r nc t a; co lume ll ae s ubg lobosac ve l hclll i 
s phacd cae , 7- 18 ~ diamc t r o, !eves, incol or cs . Spo rang iospo rac c s po r:lngi
i s ortac c l l i pso id3 1Cs ve l ob longac, subhya li nac , !eves, t c nu it cr tuni ca
tao, 5 .0- 8 . 2 x 2 . 3-4.6 u; c spo rongio l i s mu l t i s pori s am pl e e l l ipso ida l cs, 
ovohlcac . ve l subg lobos ae . pau lo c rass ius tuni cotac quam e:tc c spo rang i i s 
o rt ac. 4.6-9.7 x 3 . 4- 5. 7 li · Zygospor3c in aga ra cum cxtrac to 111..1 lti cor~~po 
s ito ccnitac c i s in hyphi s aerc is a con j um·ti onc gamctang io rum oppos iro rum 
compa r ium cfforllata c, globosac ve l subglobosac , 38-66 1.1 d i amctro , g ri sco
brunncac, tuni ca c ra ssa ve rrucosa; sus pcnsor cs haud par es , 14-110 1.1 longi , 
12-25 1.1 lati , intcrdum appendjcc una (ve l p lurcs) longa , 3 . 4- 4.6 1.1 la t a, 
haud r amo sa, cont i nuu, c sus pen sore oUo ort a praedi t i. Spec i cs hc t c ro
th::a lli ca. llo lot ypus : 1'01 582. 

Colonies on synthet ic MucoY' aga r (S~IA ) 8 e rn in diam jn 10 
days at 25 -2 7 C, dull white , 1. 5 em l1igh ; re verse pa l e s t r aw 
colored . Spo rophor e s ari s ing d irectl y f rom the sub~t r~te my 
ce l i um, er ect or ascendi ng , bran ched , of two t ypes : ( I ) t a ll 
sporangiophorcs bea ring prima r y spo rangi a towa rds tir e a pex 
and ci rcinate l y bo rn e spora ngio l a l a t e r a ll y, (11 s hort sporan · 
giop hores bea ring only sporangio l a on cl r c inat e ped ice l s . Ta ll 
sporangiophore s up to 1. 5 em 1tigh , 6 - 21 u in diam, color l ess 
to ve ry li ght gr eyish, smooth or minut el y vcrruculose , e ach 
beari ng a large , termina l, pr i ma r y spo rangium and one or 
two group s of usually verticillat e , lat e ral bra nc hes a l so 
bear ing s ingl e , terminal, primary sporang i a , arrd thes e br an
c he s , in tu rn , r a rely fo rming secondary branches bea ring ter 
minal s po r ang ia ; br anches 70-500 u l ong, 5.7 - 16 . 0 u ln d iam; 
be l Oh' the spo rang ia-bearing branches are pr oduced f ew , s hort , 
latera l bra nches arranged i rr egul a rl y a long the sporangiopho re 
and bea ri ng one or two sporangiola on ci r cina t e pedicel s . 
Sho rt s porang io phore s co l orl ess to ve r y l i gh t g reyish , smoot lr, 
produced in sma l l numb er s , s imp l e or 1-3 times sympodia ll y 
branched, l acki ng sporangia and bearing only pedicellate s po
r angiola; spo r angio lar pedice l s 2.3-8.0 1.1 in diam ne a r th e 
middle , c ircina t e or fo rming a comp l ete circle, rigid, smooth 
or minutel y ve rru culose , usually s ligh tly darker i n colo r be
low the sporangiolum. Pr ima ry sporangia g lobos e, 28 - 58 u in 
diam, i n r ef l ec t ed light white to pal e ye llow whe n young , be 
coming dark grey at maturity; wall hyali ne, fi nely echinul a t e , 
deliquescent, leav i ng a col lar; co lumel l ae con ica l, elongate 
or hemisphaerical, smooth, sometimes s l ig htly cons tr ic t ed nea r 
the midd le or toward s t he ba se , subhyali ne to 1 i gh t gr ey , 9- 44 
1.1 hi gl1, 7-3 5 u i n di am: s ubs porang ial swe l li ng clav a te to o
void , 1 1 -37 u i n diam , l ight grey to gre y, tire co l o r fading 
be low. Spora ng i o l a mos tly multi spored, glo bos e to s ubgl obose, 
white to grey in reflect ed l igh t, 15-35 ~ in d i am, a pophys ate, 
wit hout s ubs pora ng ial swelling, wall colorless , pe r s i s tent, 
brea king unde r pre ssur e , l ea ving a l a r ge por tion as a co ll a r; 
colume llae s ma ll, subg lobosc to hemi s phae rical , 7- 18 u in di 
am, smooth , co lo r l es s . Uni spored s pora ng io l a r a r e l y produced , 
up to 11 .5 u in diam. Sporang iospo re s from spora ngia and spo 
rang iol a differing in s i ze and s hape; sporangiophores fro m 
sporangia e ll i psoidal or ob l ong , r a r e l y s li ghtl y cu rv ed , s ub -
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hya line , s mooth, thin -wall ed, 5.0 -8 .2 x 2 .3 - 4.6 u ~ s po r a ngia 
spores from mu ltisporcd sporangiola broadly e llipso idal, ovoid 
or s ubglobose, smooth, s lightl y thi c ke r-wall ed than tho se f rom 
sporangia , 4.6-9.7 x 3.4-5.7 u . 

Zygo spores formed on mating compatible s trains on ma lt ex 
tract a ga r at 25 -3 0 C, formed on aerial hypha e by fu s ion of 
equal gameta ngi a, globose to s ubg l obose, 38-66 u in diam, 
g reyis h -brown, with thick , warted wall; s uspensor s unequal , 
smooth, colorles s to ve ry l igh t greyis h brown, 14 · 40 u long, 
12-25 " wi de at the point of attachment with zygospores , us u 
ally with one or more long , 3. 4- 4.6 u wide, unbranched, color 
less to very light colored, aseptate appendages arising from 
one of the s us pensors. Heterothallic. 
llolotype: POl 582, i so lated f rom mou s e dung , J atepur, Gorakh

pur, U. P. , India , N. N. Gup t a , 4 Oct. 1975. A 1 iving cul
tu r e of the t ype strai n has bee n depos ited with Rancho 
Santa Ana Botani c Gard e n , Cla r emont, Ca lifor nia. 

Othe r specimens examine d : PC~1 640, bat dung, Fatehpur, U. P . • 
India, P. C. Misra , 20 June 1978. PCM 641 , mou s e dung , 
Jatepur, Gorakhpur, U. P., India, N. N. Gupta, 23 June 
1978 . PC~I 642 , s hrew dung, Dewan Ba zar, Go rakhpur, U. P., 
India , Ka nchan Lata, 28 J une 1978 . 
Zygospores were first obs erved when the type strai n ( PCM 

582) wa s mated wi th PCM 642 on malt extract aga r . Subsequent 
mating experiment s have s hown that zygospores are al so pr odu 
ced when the type strain is mated with PCM 640 or 6f 1. Zygo· 
spores a r e not produced on synthetic Muco~ agar. 

Fenn eltomyces heter othalliouo can be ea s ily di s tinguis hed 
from F. linderi on the basi s of the te r mi nal branching of 
the ta l l sporangiophores and the shape of the sporangiophores. 
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Nous presentons Ia description de trois nouvell es 
espikes de Ctaussenomycea: C. canapiensis de Gran 
Canarie, et C. cZavatus et C. dacrymycetoideus de 
~ladere . Une autre espece assignee anterieurement 
a CZaussenomyces est transfer ee a ChtorociboPia 
(C. saZvii cotor). Une c l e pour les neuf especes 
de Ctaussenomyces connues accompagne ces descrip
tions. 

The genus CoPynet ta Boud. was erected for a group of 
small, highl y ge l atinous, greenish t o blackish inopercul at e 
discomyce t es with septate ascospores that produce many asco
conidia both within the ascus and aft er discharge. The gene
r ic name is a l at er homonym (Korf and Abawi, 1971), and 
Ctaussenomyces Kirschs t . provides an available name for this 
group of species (Korf, 1973; Dennis, 1978). The t ype spe
cies of Kirschstein's genus, C. j ahnianus Kirschst . , and an
other transferr ed from HoZwaya by Korf and Abawi, r elease a 
dark pigment in aqueous KOH mounts (the ionomidotic reaction) 
whil e two other species they t ransferred from CoPynetta do 
not . This react i on with KOH is an important cri t er ion in 
the separation of species. 
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CZaussenomyaes is clearly allied to Tympanis Tode ex 
Fr., recently monographed by Ouell ette and Pi rozynski (1974). 
In both genera the excipular and medul l ary hyphae of the 
apothecia are embedded in a copious gel, and ascoconidia are 
produced from the primary ascospores. In CZaussenomyaes the 
ascoconidia form directly from phialidic cells of the asco
spore; in Tympanis they arise from one or more intermediate 
cells budded from the ascospores (Ouellette and Pirozynski, 
1974). Primary ascospores in Tympanis are rarel y more than 
2-celled (several-celled in T. aonfusa Nyl.); they are pluri 
septate and often muriform in CZaussenomyaes . 

Ouell ette and Pirozynski (1974) transferred Tympanis 
pseudotsugae Groves, an ionomidotic species with ascoconidia 
ar ising directly from primary ascospores, to CZaussenomyaes , 
and described a new species, C. Zuteovi~idis Ouellette & Korf 
(non-ionomidotic) from Puerto Rico. 

One additional species has since been transferred to 
CZaussenomyaes , a viridous to black, non- ionomidotic species, 
ChZo~ospZenium saZviiaoZo~ Ell. & Everh. [as CZaussenomyaes 
saZviiaoZo~ (El l . & Everh.) Korf & Dixon i n Dixon (1974) ). 
The junior author has r es tudied not only the t ype and isotype 
specimens of this species , but also the two other coll ec tions 
r eported and tentativel y so ident i fi ed by Dixon (1974), one 
from Dominica (Nelden 1876) on wood, the other from , ew Yor k 
(Korf 3231 ) on wood of C~inus a=oZiniana. All three col
l ections show similar apothecial structure: a dark-viridous 
ectal layer of densely i ntertwined hyphae in a ge l , with some 
isodiametric cells , some loose hyphal "hairs" on the outside , 
and a medulla of tcxtura intricata immersed in ge l. The New 
York collection has larger asci and ascospores , and may well 
r epresent an undescribed species. Dixon (1 974) felt compe l 
l ed to exc lude this species (or these species) from Chlo~oai
bo~ia Seaver emend. Dixon because of this medull ary ge l , 
which is absent i n al l the species he cl assified in that ge
nus (Dixon, 1975) . The onl y genus with simi l ar pigments and 
gel pr esent in both the ectal and medu ll ary l ayer s appeared 
to be CZaussenomyaes , which accounts for its transfer. 

ChZo~ospZenium saZviiaoZo~ differs f rom any kno•~ spe
cies of CZaussenomyaes in what we consider to be fundamenta l 
features : (i) no ascoconidia are formed, (ii) the ascospor es 
remain un icellular, (ii i ) the ge l is not as copious as in spe
cies. of Claussenomyaes , (iv) the structure recalls ChZo~oai
bol'ia , not C'Laussenomyces , in transverse sections of apothe
cia, and (v) there is a distinct gr een pigmenta tion of the 
substrat e , just as in typical species of ChZo~oaibo~ia . This 
(these ?) species can not r emain in CZaussenomyaes as we de -
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limit the genus. The medullary gel i s a character not pre
viously noted in Chtorociboria, but the other characters are 
so close to those of that genus that a formal transfer is 
made here; another alternative would be the erection of a new 
genus or of a new subgenus within ChZorociboria to accommo
date such fungi , which seems premature. The species becomes 
Chlorocibor i a salv i ic ol or (Ell. & Everh. ) Korf, comb . nov . 
(basionym: ChtorospZenium saZviicotor Ell . & Everh . , Proc. 
Acad. Sci. Philadelphia 45: 146. 1893). 

During preparation of a Discomycete Flora of Macaronesia 
undertaken by the junior author, three appar ently undescr ibed 
species of CZaussenomyces were collected and are described 
here . Two belong in the ionomidotic series (C . canariensis , 
C. cZavatus) , and one (C. dacrymycetoideus) has non-iodomido
tic apothecia. 

1. Cl aussenomyces canariensis Ouellette & Korf, sp . nov . 

FIGS. l, 4 

Apotheciis in ligna putrescente superficialibus, fuscis, 
rugulosis, singularibus , breviter stipitatis, orbicularibus 
vel ellipticis, (0 . 25-) 0. 3-0.5 (-0 .6) mm latis, marginibus 
fimbriatis; receptacula nigro, ad ma t uritatem fere plano ; 
ascis cylindrico-clavatis, 8-ascospori s dein mult imicr ospo
ris, (66-) 75-95 (-105) x (7.5-) 9-11 (-14.5) pm; ascosporis 
hyalinis, denique biser iatis, plerumque fusoideis, plurisep
tat i s (septis 6- 13, cellulis medianis septa verticalia prae
t erea parientibus), (10-) 16-26 x 3.1-4.6 (-5 .0) pm, ascoco
nidiis ex phialide ipsa difficiliter visibili enascentibus, 
hyalinis , tenellis, ovoideis, a l iquando l eniter curvatis ; 
paraphysibus fi l iformibus, septatis, ramosis, apicibus fus
cis, inflatis. 

Holotypus: CUP-~~1 1025, on wood , Casas Tamadaba, Pinar 
de Tamadaba , elev . 1450 m, Gran Canar ia , Canary Islands, 21. 
I. l 76, l eg . R. P. Korf, W. C. Denison, L. ~1. Kohn and ~1. A. 
Sherwood. (Isotypus: TFC) 

Notes : ~1orpho l ogica lly, t hi s species i s close to C. Zu
teoviridis, differing in its i onomidotic reaction and appar
ent lack of ye llowish-green co lor. The ascoconidia i n C. ca
nariensis are mostly ovoid, approximately 2.0 x 1.5 ~m; they 
are bacilliform and less than 1 ~m broad in C. Zuteoviridis . 
Phialides and conidia similar to those described for C. Zute
oviridis were observed in one of a few pycnidium-l ike struc
tures occurring cl ose to the apothecia . 
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2. Claussenomyces clavatus Ouellette & Korf, sp. nov. 

FIGS. 2, 5 

Apotheciis in ligno putrescente superficialibus, rubel
lis, singularibus vel gregariis, 0.3-0.6 mm latis, marginibus 
irregularibus; ascis cylindrico-clavatis, 8-ascosporis (asco
sporis cum aliquando paucioribus, tum majoribus), denique 
multimicrosporis, 89-96 x 9.0-12.0 ~m; ascosporis hyalinis, 
denique biseriatis, clavatis, pluriseptatis (septis 5-10, 
cellulis apicalibus medianisque septa verticalia praeterea 
parientibus), 18.0-25.1 x 3.3-4.6 ~m, ascoconidiis ex phial i 
de ipsa difficiliter visibili enascentibus, hyalinis, ovoide
is; paraphysibus filiformibus, septatis, ramosis. 

Holotypus: CUP -~~ 2258, on decorticated branch, Ribeiro 
Frio, Madeira, 2l.IV.l978, leg. R. P. Korf, L. M. Kohn , N. 
Korf and A. Y. Rossman. 

Notes: In this species the ascospores are distinctly 
clavate, with the wide or distal part often vertically sep
tate, and the ascoconidia are larger than those of C. canari
ensis. The hymenium has a rugulose appearance with reddish
brown tints . The apothecia give a particularly strong iono
midotic reaction. 

3. Claussenomyces dacrymycetoideus Ouellete & Korf, sp. 
nov. 

FIGS. 3, 6 

Apotheciis in ligno putrescente superficialibus, gelati
nosis, olivaceis, s ingularibus, ca . 0 . 5 mm l atis; ascis cy 
lindricis, 8-ascosporis , dein multimicrosporis, 43- 72 x 8. 3-

FIGS. 1-3. New species of CZaussenomyces, x 1250, photomi
crographs by the senior author. 1. C. canariensis . a, young, 
f usoid ascospores with a few transverse septa; b, older, more 
elongate ascospores, with transverse and vertical septa; c, 
ascus at l eft filled wi th ascoconidia nearly obscuring the 
primary ascospores, ascus at right with muriform ascospores; 
d, ascospores both within asci and free, producing ascoconi
dia; e, single, free ascospore producing ascoconidia. 2. C. 
c Zauatus . a, young, clavate ascospores with one to a few sep
ta and elongated base; b, older, muriform ascospores; c, sin
gle, free ascospore producing ascoconidia; d, ascus filled 
with ascoconidia completely obscuring the primary ascospores. 
3. C. dacrymycetoideus. a , young, transversely septate asco
spores; b, older, very closely septate ascospores; c , ascus 
with ascoconidia and primary ascospores still vi sible. 
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9.9 ~m; ascospor is hya l inis, denique biseriatis, cylindricis, 
pluriseptatis (sept is 7-21), 16 .0-21.4 x 2.1-2.9 um, ascoco
nidii~ ex phialid~ ipsa difficiliter visibili enascent ibus, 
hyalinis, el l ipsoideis vel subglobosis; paraphysibus tenel
lis, filiformibus, anastomosant ibus , aliquando scabris . 

Holotypus: CUP-~1 2310, on decorticated branch of Pinus 
sp ., at stream just sout h of Santo da Serra, km mark 18, ~1 a
deira, 2l.IV . l978, l eg . R. P. Korf, L. ~1. Kohn, N. Korf and 
A. Y. Rossman . 

FIG. 4. CZaussenomyces canariensis, x 1000. Three asci, from 
l eft: with mature primar y ascospor es, primary ascospores par
tially obscured by ascoconidia, and fi l led with ascoconidia; 
paraphyses; primary ascospores , the upper producing ascoconi
dia . Dr awn with the aid of a drawing tube. 
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Notes: This olive-colored species has at first sight the 
appearance of a minute Dacrymyces. The apothecia are green
ish-yellow in 10% KOH. Ascospores are cylindrical and very 
cl osely multiseptate (with rare vertical septa) at the time 
ascoconidia are produced. The ascoconidia ar e cylindrical 
to ovoid . The species may be related to C. atrovirens, which 
differs in having larger apothecia and ascospores. The seni
or author has noted that ascospores of C. atrovirens occa
sionally have one or two swollen, larger cells with vertical 
septa. 

FIG . 5 . CLaussenomyces ctavatus, x 1000. Ascus filled with 
ascoconidia; paraphysis apices; two ascus apices, one with 
ascoconidia, the other with primary ascospores; 7 primary 
ascospores. Drawn with the aid of a drawing tube. 
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FIG. 6. CZaussenomyces dacry
mycetoideus, x 1000. Two asci, 
one filled with ascoconidia; 
paraphysis apices; three pri
mary ascospores, one with a 
row of ascoconidia along one 
side; seven ascoconidia. 
Drawn with the aid of a draw
ing tube . 

Since there is no key to the species of CZaussenomyces 
other than that to the four species treated in Korf and Aba
wi (1971), we present one here: 

KEY TO THE SPECIES OF CLAUSSEN OMYCES 

1. Apothecia nearly black, some with reddish tints, 
ionomidotic . . . . . . . . . . . . . . . . 

1'. Apothecia light to dark green or yellowi sh, often 
finally black, not ionomidotic . . . . . . 6 
2( 1). Ascospores cylindrical, transversely 7- to 

IS-septate . . . . . . . . . . . . . 3 
2 '(1 ) . Ascospores fusoid or clavate, multiseptate, 

with apica l or medial cells forming vertical 
septa . . . . . . . . . . . . . . . . . . . 4 

3(2). Apothecia 2-4 mm diam, ascospores 90-120 (-150) 
~m long, 7-septate . . . . C. j ahnianus Kirschst. 

3' (2). Apothecia 0 . 2-0 .3 mm diam, ascospores 38-78 ~m 
long , mostly IS-septate. 

C. pusiZZus (Rehm) Korf & Abawi 
4(2'). Ascospores distinctly clavate, with apical 

cells becoming vertically septate; ascoco-
nidia el lipsoidal to subglobose . 

C. clavatus Quell. & Korf 
4'(2'). Ascospores predominantly fusoid . . . . . 5 

5(4'). Apothecia 1-4 mm diam, asci (175-) 190-240 (-260) 
~m long, ascoconidia bacilliform. 

C. pseudotsugae (Groves) Quell. & Piroz. 



5'(4'). Apothecia (0.25-) 0. 3-0 . 5 (-0.6) mm diam, asci 
(66-) 75-95 (-105) pm long; ascoconidia larger, 
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ovoid ......... C. canarienais Quell. & Korf 
6(1'). Ascospores predominantly fusoid, medial 

part vertically septate; ascoconidia 
bac i 11 iform. 
C. Luteoviridis Ouell. & Korf in Ouell. & Piroz. 

6'(1 ' ) . Ascospores predominantly cylindrical, 
transversely pluriseptate; ascoconidia 
most l y ellipsoidal to subglobose . . . . . 7 

7(6 ' ). Ascospores 3-septate, (8. 8-) 10-13 ~m long. 
C. prasinuLus (Karst.) Korf & Abawi 

7' (6'). Ascospores 5-16 (-21)-septate, longer than 15 um . . S 
8(7'). Apothecia 0.5-1.5 mm diam, brittle, dark 

green; ascospores 15-30 um long, 5-11-
septate. 

C. atrovirens (Pers. ex Pers.) Korf & Abawi 
8'(7 ' ). Apothecia mostly less than 0.5 mm diam, 

gelatinous even at maturity, olivaceous; 
ascospores 16 . 0-21.4 um lon&, 7-16 (-21)
septate . ... C. dacrymycetoideus Ouell. & Korf 
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