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EAST li.FRICAN RUSTS (UREDINALES) , MAINLY FROM UGANDA 
1 . ON POACEAE 

HALVOR B. GJH.RUM 

Norwegian Pla n t Pro t ection Institu t e, 
P . O. Box 70 , N- 1432 AS - NLH , Norway 

SUMMARY 

Forty seven rust t axa from East Africa , mainly Uganda , 
are reported. As new are desc r ibed Puccinia pseudechino
laenae on Pseudechinolaena polystachya, Uredo kabaleensis 
on Sporobolus aqros t oides , uredo spor obol i -pyramida l idis 
on Sporobolus py ramidalis and Uromyces hyparrheniae on 
Hyparrhcnia filipendula, a l l from Uganda. Physopella hirat
sukae , Puccinia a ndropoqon is , P. chaseana , ~· emacu l ata and 
P. flaccida are reported as new to Africa . Six rust species 
arc ne w to Uganda , and two a r e new t o Tan zania. 

Ne"'' host genera and species are recorded. The distri
but ion of the rust species is indicated. 

The only comprehen sive publ ication dea l ing sol ely with 
Uga ndan rust fu ngi is t he one by \oJakef ie ld & Hansford 
(1949 ) who recorded 238 rust species on 184 host genera. 
Previous to t his and a l so later scattered records on Ugan
da n rust fungi have been published. However, there i s 
sti l l much to be done , with r espect t o the number of spe
cies , host range and distribution . 

Most of the material p r esented below was col l ected by 
myself (Gj .) on a bot a n ical excu rsion t o Uganda i n Sept ember 
to November 1970. Some of the specimens have been obtained 
by exami ning phaner ogams preserved in the herbarium of 
Makerere University in Kampala or from ph aner ogams collec
ted by K.A. Lye , Agricultural University of Norway , As - NLH. 
A few specimens from adjacent coun tries , obtained from the 
herbarium of Makerere or collected by L. Ryva r den and A. 
Bj¢rnstad, Universi t y of Oslo , are also discussed. 

Except for the material col lected by Ryvarde n and 
Bj¢rnst ad, the mate r ial will be deposited in t he he r barium 
of Makerere University (MHU } . Pa r ts of some specimens, in 
some cases slides only , wi ll be preserved at the herbarium 
of NPPT. Specimens collected by Ryvarden and Bj¢rnstad wi ll 
be kept at the Botanica l Huseum , Oslo (herb. 0 ) . 

If not otherwise stated , t he localities given are in 
Uganda. Al titudes are given in met r es. 
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The excursion to Uganda as wel l as a two months s t ay 
in 1 981 with Dr. G. B. Cummin s , Dept. of Pl ant Pathology , 
Universi t y of Arizona, Tuczon , Az. , U. S . A., was fi nanced by 
the Norwegia n Agency for Internationa l Development (NORAD ) , 
and for which I am most grateful. I also want to thank the 
Norwegian botanists mentioned above for giving me the opp
ortunity to examine their collections. My thanks are also 
due to Mr. A.B. Katende and Mr. P.K. Rwabur i ndor e, Makerere 
University, Kampala, for their help a nd company o n the 
excursions, and to Dr. G.B. Cummins for va luable discus
sions concerning the i den ti f ica tions of the g r aminicolous 
rusts presented be l ow . I also want to thank him and Dr. 
D.M. Henderson , Royal Botanic Garden, Edinburgh , Scot land , 
for crit ical reading of the manuscr i pt. Finally I want to 
thank the Norwegian Plant Protection Institute for giving 
me leave of abccnse in 1970 and 1981. 

Phakopsora apoda (Har. & Pat. ) Mains. Myco l ogia 30:4 5 , 1938. 
Syn . Puccinia apoda Har. 8 Pat . Bull.Mus. Hist.na t. 
Paris~, 1909 . 

On Pennisetum po1ystachion (L . ) Schult . (syn. ~- setosum 
(Sw.) A. Rich. ) 
Bugisu Distr. , Cen tral Bugisu Co. , 2- 3 km N of Busoba, 
1200 m, 31.5.1969, K.A. Lye ( 3141 II ), II ; Teso Distr. , 
Sercre Co ., Serere Research S t a tion , 1200 m, Gj. (434), II . 

Uredinia with hyaline to golden, incu r ved , dorsally 
thickened paraphyses. Urcdiniospores 23 - 27 (- 32 ) x 17 - 23 
f- 25) um , obovoid o r e ll ipsoid , wall abou t 1.5 urn t hick, 
hyaline , echinulate and with scattered , obscure pores. 

h'akefield and Hansford (1949) reported this rust 
species on the same host f rom Torero and f rom Dug were, 
Pallisa, and also on Setaria aegualis Stapf from Kampal a. 
However , Cummins (1956 ) recor ded the rus t on§_. aequa lis 
as Phakopsora setariae Cumm . 

~- apoda has a wide distribution in Africa , r eported 
from Sudan, Ethiopia , Kenya, Uganda, Tanzania, Mosambique, 
Malawi , Chad (type locality ) , Nigeria, Ghana and S. Africa. 
Outside Af r ica it is known from Ascension Is l a nd, New zea
land and India. This rust species is known only on Penni
setum. 

Phakopsora incompleta (Syd. ) Curnm. Mycol ogia 42: 786, 1950 . 
Syn . Puccinia incomple t a Syd. in Sydow & Butler , 
Ann ls mycol. 10:261, 1912 ; Uredo polliniae- imberbis 
Ito, J . Coll. Agr . Tokoku Imp. Univ . 3 : 246, 1901. 

On Hv par r henia rufa (Nees) Stapf 
N. Menge Dis tr . , Kyadondo Co . , Makerere, 1200 m, 25 .11. 
1967 , A.B. Fernandes , II , Kabanyol o , 1200 m, Gj. (4 77 ) , 
II. 
On Themcda tr iandra Forssk. 
w. Menge Distr ., Kyadondo Co. , 1-take r ere , 1200 m, Gj. (270), 
II. 

Uredinia with hya l ine t o yellowish, incurved para
physes with dorsally a nd apical ly thickened wall. Uredinio-
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spores 18-32 x 14- 20 um , obovoid to ne arly globoid , wall 
1 . 5- 2 um t hick , echinulate and wi th scattered, obscure 
pores. Urcdiniospores measur ed by me are somewha t longer 
o n Themeda (32 um) t han t hose on Hyoarrhenia ( 27 urn), but 
they arc wi th in the r a nge given by Cummins (1 9 71 ) . 

Wakef i e ld & Hansford (1 9 49) reported this rust as 
Puccinia incompl eta on Androooson dummeri Stapf (= ~· 
c hincnsis A. Rich.) from Ka wanda in w. Menge . 

Hyparrhenia is a new hos t genus f o r this r ust species , 
while Themeda tr i andr a has been reported as host by Cummins 
11 9 57) without g i ving the locality . The rust has a wide 
distribution i n Asia f rom India to Japan and t he Far East 
of Siberia , and i t is a l so r ecorded from New Gu inea . Ot her 
host genera are Ischaemum (type on I . ci l iare Retz var . 
wallichii, Hack. , India ), Dimera , Eiotheca , Microstegium 
and~. 

Phakopsora loudctiac Cunun. Bu ll. Tor r ey Bot. Club 83:223, 
1956. 

On Loudetia a rundi nacea (A. Roch. ) Steud. 
Tanzania . I ring a Distr. , Ruaha National Park , 4 km SSW of 
Magangwe Ranger Post, 1360 m, 20 . 3 . 1973, A. Bjo;t~rnstad 
( 2698 ), II. 
On Loudet i a kagerensis {K. Schum. ) Hutch . 
w. t-tengo Distr., Busi r o Co ., Zika For es t , 1160 m, Gj . 17 6 ), 
II. 
On Loudet i a ohragmitoides (Peter) Hubb . 
Ma saka Dist r . , Buddu Co., Bugabo , nea r Nabugabo, ca 1100 m, 
18.9 . 1965 , S .L . Bandio , II. 

Uredi nia with pale yellow, dorsally thic kened , in
curved paraphyses. Urediniospores 20- 32 x 14-25 ur.t , wa ll 
1.5-2 urn t hick, pa l e cinnamon- bro"'•n , dens e l y echinu l ate 
with seat tcred obscu r e pores. 

Ph. l oudetiae , r eported only from Kenya , Uganda and 
Nigeria, was described on L. a r undinacea (A . Rich. ) Steud. 
from Omia Anyema in Uganda:- On th is host it is also re
porte d from Kenya. On ~- kagcrensis it i s reported from 
Entebbe , and also from Kenya while ~- ehragmitoides is a 
new host for this r us t s pecies . 

The rust is new t o Ta nzan ia. 

Phakopsora setar iae Cunun . Bul l. Torrey Bot. Club 83 : 223, 
1 956 . 

On Setaria homonyma (Steud .) Chiov. (syn. ~- aequalis 
Staprr--
W. Me ngo Distr., Busiro Co., Entcbbc , llSO r.a , Gj . {41), II. 
On Setaria po ire tiana (Schult .) Kunth {syn. S. caudula 
Staprr-- - ---
w. Menge Distr. , Busiro co ., Zika Forest , 1160 m, Gj . (77), 
II + III. 
On Se taria s phacel ata (Schumach.) Moss 
Karamoja Distr., Mathe nico Co. , Mt. Mor imoto, SE of Sogo
l ouron , 1500 m, 11.6.1970 , K.A. Lye , A.B . Ka tende & D. 
Swinscow, II. 

Uredinia with hyaline , dorsally a nd apical l y thickened 
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paraphyses. Urcdiniospores 20- 3 4 x (14-) 17 - 20 pm, obovoid 
or ellipsoid, wall 1-1.5 p m thick , hyaline or slightly 
ye llowish , finely e chinulate a nd with scattered pores . 
Telia blackish brown , covered by epidermis . Teliospores 
(18 - )22-32 x 9-16 pm, obovoid to ellipsoid , wall 1.5 pm 
t hick , slightly thickened at apex, yellow b r own, smooth. 

~- setariae , described on ~- ~ Stapf ( = §_. 
homonyma) from Sudan , has previously been reported as £!:! . 

f~~~a K!~~!ia & b~a~~~e~~!~~ ~"n~~ sf~i~a~i;4~~, 2bu~0~~:~~~ 
(1 956) placed the same specimen with Ph . setariae, while 
§.· poiretiana is a new host for th is rlist. §_. sphacelata 
which i s a new host in Uganda , has been recor ded as host 
for this r ust in Malawi. Outside Africa t he rust is repor t 
ed o n §_. palmifolia (Koen.) S t apf from New Guinea . 

Physopel la africana (Cumm.) Cunun. & Ramachar. Mycologia 50 : 
742, 1958. 
Syn . Angiopsora africana Cumm. Bull. Torrey Bot . 
Club 83' 221, 1957. 

On Brachiaria brizantha (A. Rich.) Stapf 
\'L Mengo Distr. , Kyadondo Co., Kampala , Makere r e 1200 m, 
14 . 9 . 1 964, Kimura , II , Busiro Co . , Entebbe, 1150 m, Gj. 
(33 , 37b, 39 ), II. 
Kenya . Kitale G.R.S . Nu r ser y, 26. 1.1955 , Alibytekerwa, II . 
On Brach i aria eminii (Mez ) Robyns 
Hubende Distr., Si ngo Co. , Mile 70 from Kampala on che 
Hoima road, Gj. (300), II. 
On Br achiaria j ubata Pi9 . & De Not. (syn. ~· solu ta Stapf ) 
Kenya . Green Va lley, 1200 m, 2.10.1967, Makundi, II. 

Ur e dinia with periphera l , i ncurved , nearl y hyaline to 
yellowish paraphyses. Ur ediniospores 25- 34 x 16 - 20 JJm, 
e llipsoid or obovoid, with nea r ly hyaline echinulate wall, 
about 1. 5 }J ffi t hick , and scattered , obscu r e pores. 

Ph. africana ";as descr ibed on B. decumben s Stapf f r om 
Kabalein Kigez i . On !!.· brizantha ft is reported from 
Uganda (no l ocality given ) and Kenya , while B. eminii and 
.!! · jubata are new hosts for this rust. - ---

Physopel la cameliae (Arth .) Curnm. & Ramacha r. 1'-tycoloqia 50 : 
742 , 19 58. 

On Pan icum maximum Jacq. 
h' . Hengo Distr. , Dus iro Co., Entebbe , llSO m, Gj . ( 24b) , 
II. 

Ur edinia with small , peripheral , i ncurved, dorsally 
and apical l y thickened , hyaline to yellowish paraphyses. 
Urediniospores 23 - 27( - 32 ) x 16-20 (- 22 ) ,urn, el l ipsoid or 
obovoid , wall 1. 5-2 }Jffi thick , hyaline , echinu la te with 
scattered , obscure pores. 

Ph. cameliae is a new r ust species in Uganda , but it 
has been reported on the same host from Tanzania (Wallace 
& Wallace 1949 , Riley 1960). Its main distribution is on 
Penn isetum spp. and Setaria spp . ( type o n §_. sca ndens 
(Jacq .) Schrad .) in t he l\mericas from Texas (~to 
Pue rto Rico , Trinidad , Brazil and Colombia ( type locality ). 



Physopella hiratsukae (Syd . } Cumm . & Ramachar. Mycologia 
so , 742 , 1958. 
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S~•n. Angiopsora hiratsukae Syd. Ann l s rnycol. 34: 70 , 
1936. 

On Eragros tis patens Oliv. 
\~ . Menge Distr. , Duruli Co., Mi l e 66 on the Karnpa l a - Masindi 
road , 1200 m, 5. 7. 1963, Ganzi , II. 

Uredinia with hyaline to slightly yellow paraphyses. 
Urediniospores 19 - 25 x 14 - 20 IJ ffi , mostly obovoid, with a 
hya l i ne , echinu l ate , les s than 1 . 5 pm thick, echinulate 
wall and scattered , obscur e pores. 

This ru st is new to Africa , previously reported on 
Eraqrostis sp. from Taiwan (type loca l ity) and Japan. ~

patens is a new host. 

Puccinia andropogonicol a Harlot & Pat. Bull.M.us.Hist.nat. 
Paris 1909 : 19 9 , 1909 . 

On Hyparrhenia f ilipendula {Hochst . } Stapf 
N. Menge Distr., Busiro Co., Zika Forest , 1160 m, Gj. (80) , 
I I , En tebbe , 1150 m, Gj. (19a), II; Teso Distr., Sere r e 
Co. , Serere Research Station , 1200 rn , Gj. ( 42 7 1 , II. 
Tanza.n ia. Coast Prov. , Kwale Distr . , Shimba Hil ls, Pengo 
Hill , 300 m, 9.1.1970 , A. Bj¢rnstad (24 1 ) , II . 
On Hyparrhen ia newtonii {Hack. I Stapf 
Nasaka Di st r. , Kalungu Co., ne a r Kasasa N of Mukoko, 
1180 m, 5 .6. 1 971, K. A. Lye (H 109) , II . 
On Hypar r henia pilgeriana Hubb . 
1'1. Menge Distr., Kyadondo Co., Kabanyol o, 1200 m, Cj. 
( 4 72 1 , II. 
On Hyparrhenia rufa (Nees) Stapf 
\'les t Nile Distr., Vurru Co., 3 km tl ~' of Ulcppi , 1100 m, 
12.2.1969 , K.A. Lye (2186) & R.N . Lester, II. 
On Hypertella dissoluta {Steud . ) W.O. Clayton (sy n. ~
rhenia dissoluta (Steud.) Hubb.) 
N. Menge Distr . , Kyadondo Co. , Kabanyol o , 1200 m, Gj. 
( 464), II , Busiro Co . , Zika forest, 1160 m, Gj. (79 ), II ; 
r-tasaka Di str., Buddu Co., Mile 70 on the Masaka - Hba rara 
road , 1400 m, Gj . (297), II . 

Ured i nia wi t h thin- wal l ed, often somewhat curved, 
capitate or clavate , hyaline to yellowish pa raphyses. 
uredi niospores 25- 32 x 19 - 28 ,urn, obovoid, wa l l brown to 
dark brown , 2-2.5 )Jffi thick, echinulate and with 3-4 equa 
tor ia l por es . 

On H. rufa the ure diniospores seem to be somewhat 
larger , espec ially wider, than on the other host species , 
measuring 27- 32 x 25- 28 pm , against (19- ) 21 - 30 x 17- 23 pm 
on the other hos t species. 

In Uganda Wakefield & Ha nsford ( 1949) found the rust 
on Cymbopogon sp. and Hyoarrhenia sp . at Serere in Teso 
Distr. ( see also Cummins 1945 ) . Cummins ( 1953 1 reported it 
on !! · dissoluta ( " Hyeertella dissoluta) from Kawanda in 
\~. Me ngo (listed by Wakefield & Hansford (op.cit.) asP . 
ka ernbachii Arth . ) . The other hosts mentioned are all new 
to Uganda , but!!· filipendula, a new host for t his r ust 
also in Tanza n ia, has been reported from Zambia a nd H. 
rufa from Tanzania a nd Mau r itius. To my knowledge!!_.-
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ncwtonii and !!· pilgeriana a r e new hosts for thi s rust. 
Other hos t s are !!· dipl andra (Hack. ) Stapf in Kenya, .!:!· 
anthistirioides (A . Rich.) Stapf (syn. !!· pseudocxmbaria 
IStcud.) Stapf ) in Sudan , Andropoqon spp. in Guinea, 

Congo and Madagascar and Cvmbopogon spp. in Ghana, Sudan, 
Ethiopia and India. 

Puccin ia andropogonis Schw. Tr ans. Am. ph i l. Soc . II. 4: 
295, 1632. 

On Cymbopoqon de nsiflorus (Steud.) Stapf 
Kenya. Centra l Prov . , Suam Forest Station, ca 2100 m, 23.-
24 . 1. 1973 , L. Ryvarden (9274 ), II (dct. C.B.Cummins ) . 

Uredinia without paraphyses. Uredin iospor es 23-2 7 x 
18 - 25 ,urn , obovoid or e llipsoid to nearly globoid , wall 
hyaline, 2-2.5 pm thick , echinulate with scattered, ob
scure pores . 

cymbooogon is a new host genus for this r ust , previ
ously kn own onl y on Androposon spp. from Canada to Guate
mala . Th e accial stage (Aecidiu m pentastemonis Schw.) 
occurs o n several hos t families (Cummin s 1971 ). Ebbels 
(1972 ) reported t he aecial stage on Amphica rpa afr i cana 
(Hook. f. ) Harms from Kigez i , but an examinatio~ 
specimen (IMI 155322) showed that the fungus is not an 
aeciur.~. 

Puccinia arthraxonis - ciliaris Cumm. Uredineana 4: 16, 1953. 
Syn. Uredo arth r.:s.x o n is- ci1iaris P . Hen n . Hedwigia 47 : 
251, 1906. 

On Arthraxon mica ns (Nee s ) Hochst . (syn . ~· quartinianus 
lA. Rich.) Nash ) 

I·L Mengo Distr. , Kyadondo Co ., Makerere, 1 200 m, Gj. ( 276 ) , 
II; Bugisu Distr . , N. Bugisu Co. , Dumasif...,•a School , 1300 m, 
Cj . (4 05), II; l>tanjiya Co . , near Bukalasi, 1 700 m, 18.11. 
1968, K.A. Lye & R.N. Lester ( 545 ) , II. 

Uredinia with clavate, often curved , hyaline to yel
lowish , thin- walled paraphyses , often slightly thickened 
at apex. Urediniospores 24 - 30( - 32 ) x 21 - 27 p m, b r oad 
ellipsoid to subg ! oboid, often somewhat i rregular, wa ll 
1.5 pm t hick , pale yellow , echinul ate and with (3-)4-5 
equatorial pores . 

h'akefield & Hansfor d (1949 ) reported this species as 
u. a rth raxonis- ciliaris on the same hos t from several 
localities in the southern part of Uganda , from Mt. Elgon 
westwards to Kisoro in Kigez i. I t is also reported on the 
same host f r om Eth iopia and the Philippines. On o ther 
Arthraxon spp. it is known from New Guinea , Mauritius, 
I ndia, Nepal, Ch i na , Tah.•an, Philippines (type locality ) , 
Ryukyu Isl. , Japan and the Far East of Siberia. 

Puccinia brachypodii Otth var. arrhenatheri (Kleb . I Currun . 
& H.C. Greene. Nycologia 58 : 709 , 1966. 
Syn. P. perplexans Plowr. f. arrhena t heri Kleb. Abh. 
na turW.ver. Bremen 12 : 366 , 1892; P. arrhenatheri 
Eriks. Beitr . Diol. Pfl. 8 : 14 , 1898; P. deschampsiae 
Arth . Bull. Torrey Bot . Club 3 7: 570 , 1910 . 

On Descharnesia caespitosa (L.} P. Beauv . var. latifoli a 
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(A. Rich. ) Hook . f . 
Ruwensori, New Bujerk Hut , c . 4000 m, 6 . 1968 , A. C . Hami lton 
( 715 ) , II. 

Uredinia with hyaline to pale yellow , capitate para
physes , often thickened at apex . Urediniospores 23 - 30 x 
20- 23 1Jm, obovoid to ellipsoid, wal l 1 .5-2 p m thick , pale 
yel l ow, echinulate wi th scattered, obscure pores. 

This var . is circumgloba l on a l ong range of host 
genera with aecia on Berberis spp . Deschamps i a is a new 
host genus for this var. in Africa , but it is common in 
Europe esp . on Q. caespitosa , and it is also reported 
fror.t Al aska and Col orado in U.S . A . and from Chile , Ne"' 
Guinea and Japan. 

Puccinia brachypodii Otth var. poae-nemoralis (Otth ) Cunun. 
& H. C. Greene. Mycolog ia 56: 705, 1 9 66 . 
~~~O:~i l l~aiB~i~oralis Otth . Mitth. naturw . Ges. Bern 

On Poa annua L. 
KigezJ Distr . Rubanda Co., near Rwaburimbc, 2500 m, 9.12. 
1968 , K. A. Lye & R.N. Lester; II, and at Mile 26 on road 
Kabale- Kisoro , 2100 m, Gj. ( 205) , II, Bufumbira Co., on 
the saddle between Gahinga and r-tuhavura, 3100 m, Gj. (253 ) , 
II. 

Uredinia with hyaline , capitate or clavate , often 
cu rved paraphyses , thicke ned at apex. Urediniospores 18 -
23 x 17-19 p m, obovoid , wall 1 . 5- 2 p m thick, hya l ine, 
echinulate and wi t h scatt ered, obscure pores . 

Th is var . is circumglobal on Poa spp. and seve r a l 
other hos t gener a . On ~- ~ it Vre p o rted as~· ~
nemoralis from Morocco , Algeria and S . Af rica. It is a 
new member of the rust flora of Uganda. 

Puccin ia c e nchri Diet. & Hoh:. var. africana Cumm . Bull. 
Torrey Bot. Club 79 : 217, 1952. 
~~~S.~ cenchricola P . Henn . Congo A.na l. 2: 223, 

On Cenchrus cilia r is L. 
w. Me n go Distr., Kyadondo Co . , t-lake r e re , 1 200 m, Gj . ( 274 1 , 
II, and Kaba n yolo, 1200 m, Gj. (467 ) , II; Toro Distr., 
Busongora Co ., r-lweya Lodge, 930 m, Gj. (1 55), II. 
Pennisetum c l andestinum Chiov. 
No da t a given, Uganda Agric. Dept., (Ex herb. Makerere), 
II (det. G.B . Cummins ) . 

Uredinia withou t paraphyses. Urediniospores 28 - 36(-41 ) 
x (19 -1 25- 29 p m globoid to obovoid. Wall 1.5-2 p m thick , 
golden to cinnamon- brown , echinul ate , with mos t ly 4 , r a re
l y 5 , equatorial pores. 

Cummins (1943 ) and l ater Wakef ield & Hansfo rd (1949 ) 
l isted t his fungus as u . cenchricola on C . ciliar i s from 
Kawanda in W. Me ngo. tater the var . a friCana was described 
from the same locality. Pennisetum i~host genus for 
this var., bu t i t has been r eported as a host for var. 
cenchri i n the Americas. 



216 

Puccinia chaseana Arth. & Fror.unc. Torreya 15: 264, 1915 . 
On Anthephora ~ Robyns ( syn. ~- gracilis Stapf & 
Hubb. ) 
Tanzania. \1 . Province , nea r Tabora , c . 1200 m, 29.4. 1 962, 
1\.C. Tallantire (<101) II + III . 

Uredinia with straight or incurved, thin- walled , hya
l ine paraphyses. Urediniospores 25- 32 x 22 - 25 pm, ellip
soid to globoid , wall 1. 5- 2 pm t hick , yellow to ci nnamon
brown, echinulate, and with 4 equatorial pores. Te l ia 
long covered by epidermis, blackish , with dark b rown para 
physes. Teliospores 45-50 x 16-23 u rn , clavate, wall 1 pn 
t hick at the sides, at apex thickened up to 5 IJin , chestnut
brown, smooth. Pedicel short, yellowish. 

P. chaseana is a new rust species to Africa, and A. 
t runcita is a new host for th i s rust. It has p r eviouslY 
been reported on ~· he r maphrodita (L.) Kze. f rom Jamaica 
(type locality ) and Cuba to Guatemala and Col ombia . 

Puccinia cor ona ta Cda. Icon . Fung . 1: 6 , 1837 , var. core-
nata . 

On Helictotr ichon milanjianum {Rendl e ) Hubb . 
Kigez i Distr . , Bufumbira Co., N of Gahinga, in the For est 
Reserve, 2600 m, Gj. (251), II . 

Uredinia with a few, clavate, thin-walled paraphyses . 
Urediniospor es 20- 28 x 1 8 - 23 pm , broadly ellipsoid to near 
ly globoid, wa ll 1. 5- 2 }Jm thick , yellowish to nearly hya
line, echinu l ate and with scattered , obscure pores . 

The worldwide distributed crown r ust alternating with 
Rhamnus spp., has been found on several host genera in 
Afr i ca, but the only record from Uganda is on Helicto
trichon lachnan thum (A. Rich.) Hubb. from Kaba re-rn--K"igezi 
(Wakefield & Hansford 1949). _!!. mi l anjianum is a new hos t 
for the crown rust . 

Puccin ia cynodontis Lacroix ex Desm. Pl.Crypt.Ser. III, No. 
655, 1859. 
Syn. !· cynodontis Fuck. Symb. Mycol. Nachr. 2: 16, 
1875 . 

On Cynodon aethiopicus Clayton & Harlany (sy n. ~- glabratus 
Steud.) 
Ankole Oistr., Kashari Co. , Kamata lis, ca 1200 m, 6.2.1950, 
T. Janett 1509 1 , II. 

Uredinia without paraphyses. Urediniospores broadly 
ellipsoid to obovoid, 23 - 27 x 16- 24 )Jm. Wall cinnamon
brown, verrucose, 2-3(-3.5) ,om thick with 2- 3 equator i al 
pores. 

This rust which is circumglobal and especially wide-

~~~~a~e!~. A~~~~=, 1:!~~~Y o~r~~ef:P:a~o~!P~¥~~go~n d~~tylon 
ti:Ijo!t~~~;~~r~ K ( 1 ~~~~~. ~h= i;~:~e~~0~o~~r~i=~~t~!v~Y b::~e-
includcd in ~· dactylon from which it has been segregated . 
The rust s pecies is also reported on Setaria viridis (L. ) 
P. Beauv., but as this belongs to another tribe i n the 
Poaceae, the record might be doub t fu l. 

The aecia l stage , described as Aecidium elantaginis 



Ces., which occurs on plants bel onging to severa l hos t 
families , has been found on Adoni s sp. i n Tunis and on 
Pl antago coronopus L. in Algeria. 
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Puccin ia digita riae -ve l utinae Vien.-Bourg . Bull.Soc . mycol . 
Fr. 67: 431 , 1951. 
Syn . ~ - diqitariae- ves t itac Ramachar & Cumm. f.lyco 
path. Mycol. app l. 25: 18 , 1 965 . 

On Dig i taria abyssinica (A. Rich. I Stapf (syn. Q_. vestita 
Fig. & de Not. var . scala rum (Schweinf. ) Henr .) 
\1 . Menge Distr . , Kya~o. , Makere r e , 1200 m, Gj. ( 95 
and 115), II ; Busoga Distr ., Bu tembe Suny a Co ., Jin ja , near 
Frcsh...,•ater Station, 1150 m, Gj, (100), II; Mubende Distr., 
Duwek ula Co. , l>lubende Centrum , 1300 m, Gj. (164), II; Toro 
Distr., Burahya Co ., Fort Porta l Cente r, 1500 m, Cj . (165 ), 
II; Anko l e Distr . , Nyab ushozi co . , Ruhengere Research 
Station , 1300 m, Gj. ( 124), II . 
On Digitaria ci l ia r is (Retz.) Koe l. ( syn. ~ · adsccndcns 
Henr . ) 
..,L Mengo Distr. , Kyadondo Co . , Makererc, 1200 m, Gj. (2 63 1, 
II. 
Tanzania. Iringa Distr., Ruaha National Park , 5 km NE of 
Msembe , BOO m, (undated ) 1971 , A. Bj¢rnstad (8161, II + III. 
On Digitaria long i flora ( Retz. ) Pers. 
Ankole Distr., Dunyaruguru Co. , Kalinzu Forest, 1400 m, 
Gj . 1142), II. 
On Digi taria ternata (A. Rich . } Stapf 
w. Mengo Distr., Kyadondo Co ., Kabanyolo , 1200 m, Gj . ( 291 ), 
II: Bugisu Distr ., Central Bugisu Co. , Ubale , at the gol f 
cou rse, 1200 m, Gj. (434) , II; E. Me ngo Distr . , Buruli Co . , 
Mile 125 from Kampala on the Masindi road, 1250 m, Gj. 
( 359 ), II. 
On Rhynche lytrum repens (Willd.) Hubb. 
w. Mengo Distr., Kyadondo Co. , Makerere, 1200 m, Gj . ( 275 ), 
II (+ III), (det. G.B.Cummins ). 

Uredinia with hyaline paraphyses. urcdiniospores o n 

~A~;~a~i~l~~52~!~ 3 ~·~1~ ~~2~~ <;;7 ~hi~k. 0~e~~~~~~~~~~u~en se -
ly echinulate and with scatt ered pores. Telia b l ackish , 
compact, exposed. Teliospores 33 - 44 x 17-23 pm, clavate, 
side wall 1-1. 5 pm, at apex thic kened to 3. 5 pm , cinnamon 
brown. Pedicel thin-walled , s l ightly coloured. 

From Uganda E_ . digitariae-velutinae has p r eviously 
been recor ded o n Oig itaria merkeri Mez (= ~· abyssinica 
(A. Rich . ) St apf) and ~ · ~ var. sca l arum (= _!?:. ~
sinica l, the l atte r from Kigczi as type~iqitariae
vcstitac. D. l o nq iflora and D. ternata are new host 
species and Rh ynchelv t rum ~ represents a new host 
genus for th is rust. 0. adscenden s ( = D. c ilia r is ) has also 
been r eported as a host from Tanzan i a and India, and D. 
~ including var . scalarum ( = ~· abyssinica ) from 
Kenya and Zambia . This rust, described on D. vclutina 
(Forssk.) P. Beauv. from Ivory Coast, is also r epor t ed 
on the same host from Kenya. 
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Puccinia die t elii Sacc . & Syd. in Sa cc. Syl l. Fung. 1 4: 
358 , 1699. 
Syn . P. c hlor idi s Diet . Hedwigia 31 : 290, 1892 (non 
Speg. -lB~hloridina Dace. Annali Bo t . 4: 269, 
1906. -

On Chloris g ayana Kunth 
N. Menge Distr . , Kyadondo Co., Kaba nyolo , 1 200 m, Gj. 
(4 82 1, II ; Taro Distr., Busongora Co . , Mweya Lodge, 930 m, 
Gj. 1157 ), I I. 
On Ch loris pilosa Schumach, 
E. Menge Distr. , Buru li Co. , near Kafu Bridge, 1 050 m, Gj. 
( 365) , II . 
On~ pycnothrix Trin. 
Taro Distr ., Busongora Co. , Mweya Lodge , 930 m, Gj . ( 152) , 
II. 

Ur edinia without paraphyses. Urediniospores obovoid , 
(16- ) 2- 24 x (13-)1 5- 20 p m. wall hyaline, l.S- 2.5 p m thick , 
at apex thickened t o 8 p m, den s e ly echinu l ate, pores 
obscure . 

This r us t spec i e s is reported in Afr i ca from Sudan 
and Eth iopia to S. Africa, of ten as P. choridis Speg. 
According to Cununin s (1 971) P. chloridis Speg. is a n 
e ntirely American rust species whi l e P. choridis Die t . 
( = P . diete li i ) i s known both in the Americas and in 
Africa . In most cases there is no description, so t he r ust 
canno t with certainty be ver i fied withou t a re-examina t ion 
of the s pecimen s . However , f ollowi ng the statement by 
Cummins , th i s rust has been recorded as common in Uganda 
by Wakefield & llansford (19 49) on £. gayana, £ . pycnothrix , 
£ . virqata Sw . and £· s p. Al so Ebbe l s 11972) reported this 
rus t on£. gaya na. A record by Angus ( 1966 ) on Andropogon 
gayanus Kun th from Zambia migh t be doubtful as Androposon 
belongs to another tribe of the Poaceae. 

Cummin s (19 63) proved this rust to be host a l ternating 
wi th Aca lypha spp . in U.S. A., a nd he indicated that 
Aecidium acalyphae P. Henn. , r eporte d from Zaire , mi ght be 
similar to the American aecial s tage. To my knowledge, no 
inocu latio n experiments have been c arried o u t wi th African 
ma ter i al. 

Puccinia duth iae Ell . & Tr acy i n El li s & Everh . Bu ll. 
Torrey Bot. Club 24: 283 , 1897 . 
Syn . P . amphilo ph id is Doidge. Bothalia 3: 496 , 1939 . 

On Bothriochloa b l adhii (Ret z.) S.T . Bl ake (syn. !!_ . glabra 
(Roxb. ) A. Camus ) 
Ta nzania . I r i nga Distr., c 2 km E of Kidatu Dam site , 14 . 7 . 
1 970, A. Bj¢rnstad (43 7), II +II I. 
On Chryso poson serru l a t us Trin. I syn. £. aucher i (Boiss . I 
Stapf ) 
w. Menge Distr . , Kyadondo Co ., Makerer e, 1200 m, Gj. ( 272 ) , 
II, and Kabanyolo, 1 200 m, Gj . (469 ) , II+ II I . 

Ur ed inia with hyaline t o pale yellow paraphyses . Ur ed
i niospor es 27- 33 x 21 - 25 )Jm , mostly obovoid, wall 2-2.5 p m 
thick, cinnamon- brown, slightly darke r at apex, cch i nula t e 
and with 4-5 mostly equa torial por es. Telia b l ackish, 
e xposed , compac t. Tc liosporcs 34 - 38( - 44 ) x 23- 27 pm, broad-
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ly ellipsoid , s lightly constricted at septum , wall brown , 
2-2.5 pm thick , a t apex thickened to 7 JJm. Ped i cel long , 
pale brown near the spore, nearly hyaline further down. 

P . duthiae has been reported on Bothriochloa spp. 
from Kenya, Tanz<:!nia, Zambia and s. Africa. It is new to 
the rust flora of Uganda and Chr ysopogon is a new host 
genus for the rust. In Asia and Australia also Andropogon 
and Oichanthium are recorded as host genera. 

Narasimhan (1965) proved the rust in India to be host 
alternating with Barleria cusp i data Heyne mentioning the 
aecial stage, "previously named Aecidium barler iae, /\c. 
salami! , etc!'. However , Lau ndon ~ept the two iie'cial 
stages separate, A. barleriae Doidge 1 948 (non Salam s 
Ramachar 1956) ocCurring on Barle r ia crassa C.B. Cl., re
ported from Zambia only 1 whi~alamii Laundon occur s 
on ~- cuspidata in India. To myknow1edge no inoculation 
experiments have been carried out with the African rust . 

Puccinia emaculata Schw. Proc. Am. Phil. Soc. II , 4: 
295, 1832. 

On Pa~~~iu~.s~u~!~~~ ~~y~~;~. 3i. 8~~~=~~~nii Lam .) 
W. Menge Distr., Burul i co. 1 t-Hle 70 from Masaka on road 
to Mbarara ~ 1400 m, Gj. 129 41, II. 

Uredinia without paraphyses. Urediniospores 22-28 x 
(17-) 19 - 25 JJm, i rregularly obovoid to g l oboid, wall 1.5 
- 2 pm thick , slightly thickened at apex , cinnamon- brown , 
densely echinulate, and with 3 equatorial pores. 

P. emaculata is a new r ust species in Africa. Earlier 
it haS b~tcd from U.S.A . east of Rocky Mountains, 
N. ?·1exico , and it may a l so occur i n Chile (Cummins 19711. 
It is also reported as P. oanici Diet. from Portuga l (Sousa 
da Camara 1958 1. - ---

Puccinia eritraeensis Paz. Bot. Jahrb. 1 7: 14, 1893 . 
On Androposon chinensis (Nees) Merr. (syn. ~- ~ 
Hack. l 
Kenya , Kita l e G.R.S. Nursery, 1.2.1955, Alibyteke rwa , II 
+ Itt . 
On Hyearrhenia coll ina (Pilger ) Stapf 
w. 1-lengo Distr., Kyadondo Co. , rtbuja Hill, 1200 m, 3.8.1969 , 
leg. P.K. Rwaburindore (891, II. 
On Hyparrhenia cxmbaria (L .) Stapf 
li' . Menge Distr., Kyadondo Co., Makercre , 1200 m, Gj. (271), 
II, Kabanyo l o, 1200 m, Gj. (478), II , and Bor.tbo Road, 1200 
m, 6. 1 0.1961, R.M. Sawaki, II ; Bunyoro Distr., Bugahya Co. , 
Hoima, 1500 m, Gj. (327a), II. 
On Hypar r hcnia dipla ndra (Hack . ) Stapf 
W. Me nge Distr . , Bu s iro Co. , Zika Forest, 1160 m, Gj. (78), 
II + III . 
On Hyparrhenia filipendula (Hochst.) Stapf 
1-tasaka Distr., Kalunga Co., 3 km S of \-1. Menge Border, 
114 0 m, 5.6.1971, K.A. Lye (M 106), II; Bunyoro Distc , 
Bujenje Co . , Itutwe Borehole ncar Biso , 1050 m, Gj. ( 339 1, 
II. 
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On Hyparrhenia hirta (L. ) Stapf 
N. Menge Distr., Kyadondo Co., Kabanyolo, 1200 m, Cj. {4761, 
II. 
On Hyparrhenia paeillioes (A. Rich.) Stapf 
N. Nengo Distr . , Kyadondo Co . , Kabanyolo, 1200 m, Gj. (476), 
II. 
On Hyparrhenia sp . 
Dunyoro Distr . , Bujenje co., Itutwe Borehole nea r Biso, 
1050 m, Cj . 1337) , II. 

Uredinia with capitate, thick - walled , hyaline to pale 
yellow paraphyses. Urediniospores (21 - )23- 32( - 34 ) x 19 - 25 
(-271 p m, ellipsoid to nearly globo i d, wa l l 2- 3 pm thick, 
da r k c i nnamon- brown, echinulate and with scattered por es . 
Te lia blackish brown , compact, exposed. Teliospores 30-
40 x 19 - 26 (-28 ) p m, broadly ellipsoid, slightly con stricted 
at th e septum, wall 2-2.5 p m thick at apex thickened to 
6 I - 9 1 p m, smooth. Pedicel long , thin-wal l ed, hyaline. 

Wakefield & Hansford (1949 ) reported t his rus t species 
on Cxmbopogon afronardus Stapf ( = £ . nardus ( L . ) Rendle ) 

~~~;e~~~~: 1~u~~~ ~~oM· s~~~~:iii~~i i~!~!P~~d~~= :~~Y*;o and 
Kigezi Districts. 

!!· ~ and !!· papill i pes are both ne w hosts for 
this rust species, whi l e the other hosts have been r eported 
from several countr ies in Africa, and a l so f r om Mallorca 
(Spain), China and Aus tral ia. 

· This species, described from Ethiopia on Androcogon 
sp. , is wides pread in Africa , and it is also known in 
Australia and Honduras . Nithout tcliospores it is doubtful 
if it can be distinguished from !· andropogonis-hirti 
Beltr~n and E_. hyparrheniicola J¢rst. & Cumm. The reason 
for plac ing the specimens lacking telia l isted above in 
!_. eritraeensis is that !_. androp oqonis- hirti has a 
Mediterranian distribution while P. hyparrhcniicol a is 
known only from Macaronesia. 

Puccinia eucomi Doidge. Bothalia 3 : 497, 1939. 
On uyparrhenia filipendula (Hochst . ) Stapf 
w. f-1t?ngo Distr. , Kyadondo Co . , Kabanyolo, 1200 m, Gj. ( 4 74) , 
II. 

Uredinia without paraphyses . Urediniospores 25- 29 (-
32) x (18- ) 20-23 pm , mostly obovoid , sometimes s ubg loboid , 
wall hyaline, 1.5-2 pm thick at the sides, at apex thick 
ened to 11 pm, echinulate and with equatorial , obscu r e 
pores. 

Uyparrhenia r epresents a new hos t genus for this rust, 
only known from S . Africa on Andropogon ~ Necs ( type 
host) and A. hu illensis Rendle I A. laxatus Stapf). 

!_ . euComi differs from ~· hyparr~Cumm. having 
narrowe r urediniospores which are less thickened at the 
apex than are those of £. hyparrheniae . 

Puccinia flaccida Berk. & Br. in Berke l ey, J . Linn. Soc. 
14, 91 , 1873 . 
Syn . Diorch idium f laccidum (Berk. & Br. I Kze. Rev.Gen. 
3: 468, 1898 ; Q.· leviqatum Syd. & Dutl. Annls rnycol. 
s , 500 , 1907. 
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On Oplismcnus hirtellus (L . ) P . Beauv. 
Busoga Distr. , Bukoli Co. , Lolui Island, 1150 m, 19.5 .1964 , 
G. Jackson (1 24) , II. 

Urcdinia withou t paraphyses . Urediniospores 23- 271 - 30) 
x 18-23 pm, obovoid or ellipsoid, wa ll 1.5- 2 . 5 p m t hick , 
dark brown , scattered echinu l ate with 3 equa t orial pores. 

P . flacc i da is a new species to the African rus t fl o r a 
and o-: hi r te llus is a new host for this rust which has 
been-repor ted on other Oplism~:>nus spp. from Sri Lanka (type 
locality) , India and JaPa-n.---

The urediniosporcs in the present specimen are slight
l y narrower than given by Cummins 11971 ) and they are no t 
so densely echinulate as he has shown i n his d r awings. 
However , it is closer to P. flaccida than to any other r ust 
spec ies reported for this-host genus. 

Puccinia fragosoana Be l tr:in. Mem. R. Soc. Esp. !list. Nat. 
50,249 , 1 921. 

On Imperata cylindrica (L . ) Raeuschel 
W. Mengo Dis t r., Kyadondo Co. , t-lake r ere, 1200 m, Gj. ( 273 ), 
II. 

uredinia with capitate , brownish paraphyses , often 
strong ly thickened at the apex. Urediniosporcs 29 - 36 x 
20- 27 ,u m. obovoid or ellipsoid , wall 2 p m thick at the 
sides, thickened up to 8 p m at the apex, cinnamon- brown , 
apex darker , echinulate and with 4- 5 equator i a l pores. 

This r us t , widespread in Africa on t he same host, is 
new to the flora of Uga nda. It is also reported on t h is 
host from Spain ( type locality ) and Israe l. Other Af r ican 
hosts are Sch iza c hyrium sanguineum ( Retz. ) At st. (syn . .§.. 

;~~~~~~~=r~~e:tm:~:x L{~~~~~a E~~i~~~x (Nees) Hubb. (syn. 

P . fraqosoa na differs f r om ~ . ruf ipes Diet. on the 
same host having urediniospores t h ickened at the apex. 

Puccinia hyparrhe n iae Cumm. Bu ll. Torrey Bot. Club 83: 226, 
1956. 

On Hvparrhen i a cf. diplandra (Hack .) Stapf 
·~ . Hcngo Distr ., Busiro co., Zika Forest, 1160 m, Gj. (81 ), 
II. 

uredinia without paraphyses. Urediniospores 25- 29 ( - 33 ) 
118-)20-25 (- 26 ) j.lm, mostly obovoid , wall 1 - 1.5 ,om t hick , 
at ape x t h ickened up to 16 fl m• po r es equatorial, obscure, 
p r obably 3 or 4 . 

This rust has previously been repor ted from Malawi 
only where 11. r ufa (Nees ) Stap f ( type host ) and H. varia
bi lls Stapf- arethe hosts. !!· diolandra is a new-host for 
t his rust species. 

~- hyparrheniae differs in the uredin ia l state fror.'l 
f. e ucomi hav i ng urcd i niospores more thickened at the apex . 

Puccin i a levis (Sacc. & Bizz. ) Hagn . var. panici- s a ngui na l is 
(Rangel) Ramachar & Cunun . Mycopath . Mycot.Appl. 25 : 
44, 1965 . 
Syn . Diorchidium brachia r iae Wakef . & Hans£ . Proc . 
Linn. Soc. Land. , Sess . 161 11 9 4 8- 49 ) p t. 2 : 16 7 , 
1949. 
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On Brachiaria brizantha (A. Rich.) Stapf 
W. Menge Distr. , Kyadondo Co., Makcrcrc , 1200 m, Gj . (3), 
II ; Me.saka Distr. , Kalunqo Co., near Kasasa N of Mukoko, 
1180 m, 5.6. 1 971, K.J\. Lye (1'1 110), II. 

Uredinia without paraphyses. Urediniospores 27-36 x 
21 - 25 pm, obovoid or oval, sometimes a ngularly globoid, 
wall 1 .5-2 p m thick, echinu l ate , dark brown and with 
mostly 3, occasional l y 2 , equa torial pores. 

Wakefield & Hansford (op.cit. ) descr i bed t his rust as 
Diorchidium brachiariae on Brachiaria sp. f r om Ser ere , 
Teso Distr . On the present host it has been reported from 
Malawi and Zambia, from Malawi also on B. decumbens and 
~ - sp . - ----

In this variety Cummins (1971) has united several 
forms, often described as species, occurring on several 
host genera of the Andropogonoideae and Panicoideae tribes 
of Poaceae in Asia and A.'Tierica. 

Puccinia levis (Sacc. & Bizz. ) ~taqn. var. tricho1aenae 
(H. & P. Syd.) Ramachar & Cumm. Mycopa th. r.tyco1. appl. 
25, 44. 1965 . 
Syn . Diorchidium tricho1aenac H. & P. Syd . Annls 
mycol. lo: 33, 1912. 

On Rhynchely trum r eocns (Nilld.) Hubb. (syn. Tricholaena 
rosea Nees l 
w:--M"enqo Distr., Kyadondo Co., Kabanyolo , 1200 m, Gj. (466 1, 
II, Namulonge, 1180 m, Cj. ( 90 I , II; W. Ni l e Distr . , Vurru 
Co. , 3 km NW of Uleppi, 1100 m, K.A. Lye & R.N. Lester 
( 2189) , II. 

Uredinia without paraphyses. Urcdinios9or es 20 - 32 x 
(17-121-25 pm, broad e llipsoid to subgloboid, wall 1. 5-
2 pm thick , echinulate , dark b rown and with 2 equator ia l 
pores·. 

h'akefield & Hansford (1949 , as D tr icholaenae) found 
this va r. common everywhere in Ugandii . Cummins (1971} 
recognized it as circumglobal in warmer areas, \o'ith R. 
reoens as the only hos t. -

Puccinia loudetiae Wakef. & Hans£. Proc. Li nn . Soc . Lond., 
Sess . 161,1948-49: 183 , 19 49. 
Syn . ~· trichopteryqis Wakef. & Hansf . E. Afr. agric . 
J. 3 : 323 , 1938, nom. nud. 

On ~ kagerensis (K. Schum. ) Hutch. 
N. Mcngo Distr. , Kyadondo Co ., Kazi, 1160 m, Gj . (50), II ; 
1·tasaka Distr., Buddu Co. , Masaka. 1150 m, Male, II. 

Uredinia with capi tate paraphyses, thickened at apex . 
Urediniospores 23-35 x 17- 24 pm , obovoid or ellipsoid , .. 1a ll 
dark brown , 1.5 pm t h ick , echinulate and wi t h 3 equatorial 
pores. 

P. l oudetiae was described on L. phraqmitoides (Peter) 
Hubb. -from Kampa l a. Other hosts mentioned by Nake field & 
Ha nsfor d (op. cit.) were L . arundinacea (A. Rich.) Hubb. 
a nd ~- kagerensis, the former also reported from Ke nya and 
Sierra Leone . Yen (1971) collec t ed this r us t on L. flammida 
(Trin.) Hubb. in Gilbon , .:1 host sometimes recogniZed~ 
nymous with~· phraqmitoides , bu t in Flora of Tropical East 
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Africa , Gramineae (Pa rt 2) L. flarrunida is said t o be a 
tropical S . American specieS , to which ~ - phraqmitoides is 
c l osely a ll ied. 

Pucc i nia melanocephala Syd . in Syd . & Butl. 1\nnls mycol. 
s , 500 . 1907. 
Syn . P. erianthi Padw . & Kah n . Mycol. Pap. 10: 32 , 
1944.- ---

On Saccharum officinarum L . 
w. Hengo Dis tr., Kyadondo Co. , Kawanda Research Station , 
11 80 m, 4.11.1970 , J . Mukiib i , II, Gj. (4 90) , II . 

Ured inia with capitate paraphyses , hyaline to golden 
brown , th i ckened a t apex . Ur ediniospores 25- 38 x 18 - 23 ,urn , 
obovoid o r e llipsoi d, wall 1.5- 2 pm t hick, golden cinnamon
brown , echinulate and with most l y 4 , rarely 5 or 6 equa 
torial pores . 

This originally East Asia n rust species (type locali 
ty India ), recently spread to South and Central America , 
was reported as P . er ianthi from Mala.,..:! by Per egri ne & 
Siddiqi (1972) arid f rom Tan zania by Ebbe ls (1974). It is 
a ne"'' member of the Uga ndan rus't flora . 

P. melanocepha la differs from P. kuehnii Butl. on 
t he simc host in having ur eO.in i ospor cs not t hickened at 
apex. 

Puccinia nakan i shikii Diet. Bot. Jahrb . 34 : 585 , 1 905 . 
On Cymbopoqon nard us (L.) Rendle (syn. £· a frona rdus 
Stapf ) 
w. Mengo Distr ., Busiro Co. , Zika Forest , 1160 m, Gj . (75 ), 
II (+III ), Kyadondo Co ., Hakerere , 1200 m, ex herb . 
H.:>.kerere , II , Ha wokota Co. , Mpanga Forest , 1150 m, Gj . 
(7 0 ) II ; Ankole Distr., Nyabushozi Co . , Muko a nd Ruhengere 
Research Stations , 1 300 m, Gj. (1 18 ,1 23 ) , II; Toro Distr ., 
Kyaka Co. , Mi l e 127 o n Kampa l a -For t Por t a l Road, be tween 
Nabingoa and Kyegegwa, 1500 m, Gj. 1169 ), II. 
On Sorghum a l mum L. 
W. Mengo Distr ., Kya dondo Co. , Kabanyolo 1 200 m, Gj . (4 61) , 
II . 
On Sorghum arundinaceum (Desv.) Stapf (syn . ~ - ver ticilli
f lorum {Steud. ) S t apf) 
\'1. Me ngo Distr., Kyadondo Co . , Kabanyol o, 1200 m, Gj. ( 460) , 
II, Busi r o Co. , En tebbe ll SO m, Gj . . (40) II. 
On Sorghum sp . cult . 
w. Mengo Distr., Kyadondo Co., Makerere , 1200 m, Gj . (262) , 
I I ; Teso Distr., Serere co . , Ser e re Research Station, 1150 
m, Gj . (426 ) , II , Soroti Co ., 1\rapai Research Station , 
11 00 m, Gj , ( 417), I I. 

Uredinia with capitate pa r aphyses , yellowish t o bro .... -n
ish , thickened at the apex. urediniosporcs 23 - 34 1- 39 ) x 
18- 24 ( - 26 ) ,urn, obovoid o r e llipsoid , wall 1.5- 2 pm t hick , 
dark brown, echinu la te, and \o;ith 4- 5 equator i al por es , 
in some spores ver y low, hya line papil l ae a re v i s i b l e . 
Teliospor es (on Cymboposon ) 38 - 4 5 (- 52 ) x 20 - 24 p m, clavate 
to e llipsoid, slightl y constr i cted at septum , wa l l da r k 
b r own , 1. 5 p m thick at s ides , thickened up to 7 ,um a t apex , 
smooth . Pedicel b r ownish , darkest near the spore. 
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P. nakanishikii, described from Japan and widespread 
i n Asia, especially on Cymbopoqon spp., was reported by 
\·lakefield&- Hansford (194 9 ) on C. excavatus IHochst.) Stapf 
{ = c . caesius (Hook. & Arn.) stipf) in Kigezi, and on c . 
sp.-in Te so. They a lso reported it on C. mar t inii (Roxb . ) 
ii. Wats . " ex I ndia" while Cummi n s (19 45 1 listed the same 
specimens from Kawanda in w. Menge. Ebbe ls (1 972 ) publ ished 
C . afronardus (= C nardus) as a host in Ankole. The rus t is 
il so reported froiii Libya , Zai re and Ethiopia. 

Sorghum almum is a new host for t hi s rust. 

Pucci nia oahuensis Ell. & Ev. Bu ll. Tor rey Bot . Cl ub 22: 
435, 1895 . 
Uredo digitariaecola Thuem . t-lyc. Univ. No . 2041 , 1882; 
t91~~qitariae Pol e Evans. Ann. Bolus Herb . 2: 111 , 

On Dlqitarla cl1 i a r ls (Re tz.) Koe l. (syn. 2_ . adscendens 
(Kunth) Henr.) 
·reso Di st r., Sererc Co ., Sc r ere , 1150 m, 15. 11. 1968, K.A. 
Lye (339), II; Klgezi Dlstr., Rubanda Co., Nyamaba1c, 2100 
m, Gj . ( 221 ), II. 
On Digitarla decurnbens Stent. 
w. Me ngo Distr., Kyadondo Co., Kabanyolo, 1200 m, Gj . (4651 , 
II . 
On Diqita ria terna ta (A. Rich. ) St<~.pf 
w. Mengo Dlstr., Kyadondo Co., Kabanyo1o , 1200 m, Gj. (293 ) , 
II. 
On Diqitaria velutina (Forssk. ) P. Beauv . 
Ankole Distr. , Bunyaruguru Co. , Ka linzu Forest, 1400 m, Gj . 
11431, II. 

Uredin ia with th i n- walled , hyaline pa raphyses . Ur ed i
niospores 21- 28 x {1 6-118-2 5 )..lm, obovoid to globoid , wall 
1 .5 -2 pm thick, yellowish t o cinnamon - brown, you ng spores 
near l y hya line, echinu la te and wi t h 4 equatorial pores . 

P. oahuensis desc r ibed f rom Ha waii , is cir c umgloba l 
on Di9itaria spp. i n warm r egions . In Uganda Wakefield 
(1920) reported it as uredo d igitar i aecola on .Q. digitata 
Stapf f r om Bukedi a nd on 2_. sp . f r om Kipayo . La t er , l<i'ake
f ie ld and Hansford (1949) placed both specimens within P. 
oahucnsis, the former hos t now as D. velu tina; other hoSts 
;;;er:eo.abyssinica (A. Rich. l Stapf , 2_. marqinata Link 
va r. ! i mbriata (Link.) Stapf I= D. ciliaris (Retz.) Koel.) 
and .Q_~om several localities scattered over the 
coun try . Several other Diq ita r ia spp. are known as hosts 
for this rusts in Africa. To my knowledge D. decumbens is 
a new Af r ican host for the r ust species i n-question, but 
it is reported as so from Asia and French l~es t Indies. 

Pucci n i a polysora Underw . Dul l. To rrey Bot. Club 24 : 86 , 
1897. 

On Zea ~ L. 
w. Me ngo Distr., Kyadondo Co ., Ka banyo1o , 1200 m, 1 2.11. 
1970 , G. Taksdal , II. 

Uredinia withou t pa r aphyses . Urediniospores 27- 41 x 
20- 26 ,om, ellipsoid or obovoid , wall 1 - 1.5 p m thick, pa le 
yel low to yel l owi sh brown a nd with 4 (- 5 ) equator ial pores. 
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This r us t is widespread on t he p r esen t h os t , i n the 
Amer i cas also o n other graminicolous g enera ( type on 

~i~:~ti!~!d~~ t9 49 ui~·~;_~;r!n L~~~!c~P!~ ..... 7~~ i~~~f. 
Later i t has spread to several Afr ican countries , and i t 
was found i n Uganda i n 1952 (Wilt s hi re 1953 ) . Now it is 
also known f r om Asia and the Oceania. 

Puccinia pseudechinolaenae sp . nov . (F ig . 1 1 . 
Pycnia atque a ec i a non visa . Ur edinia in pagina 

adaxia l! foliorum , rotunda ta vel el1 ipsoi dea , cinnarnomea, 
sine pa r aphys i bus . Ured i niospor ae 20-23 x 17-21 pm, pro 
pa rte maxima ellipsoideae , pariet i bus 1.5 pm crassis, 
cinnamomcis , den se cchinulatis , par is tribus equatoria l ibus 
instruct is . Telia in pagina abaxiali f o liorum , rotunda t a 
vel e llipsoidea, expos i ta , compacta, atrate fu sca. Te1io
sporae diorchidioidcac , 18- 23 x 23 - 27 )Jm, late e llipsoi
dcae , parieti bus 1atera 1 i bus 1 ,urn crassis, ad apicem ve r sus 
usque ad 4. 5 .urn incrassatis, 1a evibus . Ped i ccllus hyalinus , 
parie t ibus tenuibus , co1labcn tibus, 1ongi tudine 50 pm 
exccdcns. 

Holotype : K.A. Lye 3339 (MIIU) , 26.6. 1969 , Uganda , 
Mubende Distr. , Duweku l a co ., 1- 3 km E o f Hubende Cen t r um, 
1300 m, on Pse udechinolaena po1ystachya (Ku n t h) Stapf. 
I sot.ype in NPP I . 

Fig. 1. ~ p s eudec h inolacna e , tel ios pores 

and urediniospores , from t ype. 

Cummins (19 71) did not l i s t any rus t species on 
Pseudech inolaena . 

Puccin i a rccondita Rob . ex Desm. Bull. Soc. bot . Fr. 4: 
798, 1857. 
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i~~g_£· ~ Eriks. Annls Sci. nat. 8. ser. , 9: 271, 

On Bromus lcptoclados Nees 
Kigezi Distr., Rubanda Co., Echuya Forest Reserve, Mile 
34 -3 5 from Kaba l e , 2100 m, Gj. (232 ) , II . 

Uredinia without paraphyses. Urcdiniospores 21 -27 x 
20-24 pm, ellipsoid to globoid , wall 1 . 5-2 1-1m thick, pale 
yel l owish brown , echinulate and with 7-10 scattered pores . 

The brown rust is an aggregate species embracing 
several specialized forms, often r ecognized as species , and 
widespread especially in temperate c limates (Cununins 1971). 
The aecial stage of the f. sp. o n Brornus occurs on hosts 
bel o nging to Boraginaceae. ---

This form of t h e brown rust is new t o Uganda, but it 
has been found on Bromus spp. in several African countries. 
!!_. leptoclados is a n ew host for it. 

Puccinia sorghi Schw. Trans. Arner. Phil. Soc. II , 4: 295 , 
183Z. 

On Zea ~ L. 
\1. Menge Oistr., Kyadondo Co., Kabanyo1o , 1200 m, 4.11. 
1970, I. Nukibii , II + III. 

Urcdinia without paraphyses. Urediniospores 27- 35 x 
2S- 30 pm, ellipsoid to globoid, "''all 2 prn thick , yellowish 
cinnamon - brown, echinul ate with 3 equatorial pores. Telia 
blackish b r own, compact, exposed. Teliospores 38-45 x 
18-24 p m, ellipsoid , s light l y constric t ed at the septum, 
wall 1. 5-2 pm thick, at apex thickened up to 7 }Jm, cinnamon
brO\oo'n, slightly paler at apex. Pedicel hyaline to yellow
ish. One- celled teliospores occur . 

This r ust , which is widespread in Asia and Africa, 
was reported from Uganda for the first time by Wakefield 
(1920). The aecial stage, described as Aecidium oxalidis 

Thuem. , occurs on~ spp. ------

Puccinia versicolo r Diet. & Holw . in liolway, Bot . Gaz . 24: 
28 , 1 897. 

On Heteropogon melanocarpus (Ell.) Benth . 
Tanzania. Kilosa Oistr., 3 km S of Great Ruaha River, Yovi 
Rive r confluence , 450- 500 m, 15 . 7 . 1970, A. Bj¢rnstad (441), 
(II+) III~ Iringa Distr ., Ruaha National Park, 7 km sw of 
Nsembe, 900 m, 3. 5 . 1971, A. Bj¢rnstad (977 ), III. 
On Hyparrhenia aff. variabilis Stapf 
\1 . Nengo Distr., Mawokota Co., Mpanga rarest, 1150 m, Gj. 
1184 I , II. 

~~s~~l~~=h~~~:u~:fs~~~~~ 
1 

(Steud.) Cl ayton ( syn. Hy parrhenia 

~ Iringa Distr., Ruaha National Park , lsiki River 
at Magangwe Ranger Post, 1320 m, 9.5.1972, A. Bj¢rnstad 
(1680) . 11+111 . 

Uredinia without paraphyses. Urcdinia 24-28 x 18-24 pm, 
broadl y ellipsoid, wall irregularly thick, 1. 5- 6 )Jm , making 
the lumen of the spore more or less stel l ate, hyaline, 
echinulate and with scattered , obscure pores. Telia dark 
brown , compact , exposed. Teliospores 34 - 43 x 26 - 30 pm, 
obovoid to ovoid , wall 3-5(-7) )Jm. chestnut- brown, smooth. 
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Pedi c e l long, hyaline , thinwalled. 
P. v ersicol or has b een r eported in Uganda on Hete r o-

l~~~n ~~~"i~~=u~~~~~~ ~~~:~p~e~~~u !~d ~~0;h:!~d;1f~~a~~~a 
Forssk . var. hispida Stapf from Kigezi (~1~
f o r d 1949). If . di ssoluta seems t o be a new host fo r t hi s 
r ust , and H. iliel~ is a new hos t i n Tanzani a , b u t 
it has been reported !rom Sudan , Zimbabwe , Ma l awi and 
Zambia . H. variabilis is a ne w host for the rust i n Uganda , 
but it has been reported from Zambia. The r ust , described 
from Mex i co on Hcteropogon melanocarpus, i s widespread in 
Afrjca, Asia and America on sever al host genera. In I ndia 
the aecia l stage , Accidium £ l ectr oniae Cke ., has been 
found on spec i es of Canthi urn and Lan ta na. 

Uredo kabal eens i s sp .nov. (Fig. 2). 
uredinia i n pagi na adaxia l i !oliorum , ovalia , 0 . 5 Mm 

l o nga , epiderrni tam diu obtec t a, pall ide lutea , sine 
paraphysibus. Urcdiniosporae 22-29 x 18-23 J.l ffi globoideae , 
e llipsoideae ve l obovoideae , pa r ietibus 1.5- 2 p m c r assis , 
hy.:~linis , cchinula t is, vcrosimiliter tribus paris equato
r ia l ibus instr uctis, interdum parum dcpressi s, indis
tinctis . 

Holotype, B.B. Gji!!rum 20 1 (M HU ), 30.9. 1 970 , Uqa nda , 
Kigezi Distr. , Ruba nda Co. , Khi t e Ho rse Inn, 1900 M, on 
Spor obolus agrostoides Chiov. ( syn. ~ - ~Napper) . 
lsotypc in NPPI . 

Fig . 2. Uredo kaba l eensis, u rediniospor es f rom type . 

Uredo sporoboli-pyramidalidis sp. nov. (F ig . 3 ) . 
On Sporobolus pyramidal i s P . Beauv. 

Uredinia sine paraphysibus . Ur edin iosporae 21-3 0 (-3 2) 
x 20-2 3 11m , c llipsoidcac vel globoidcac , par i ctibus 1 . 5-2 
,urn c r assu s , cinnamomeus, echinulatus , paribus (3-)4-5 
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equatorial i bus instructus. 
Holotype: H.B. Gj<Erum 156 (MHU) , 21.9 .1970, Uganda , 

'l'oro Distr. , Busongora Co., Mweya Lodge, 930 Ill , on Spore
bolus pyramidalis P. Beauv. I sotype i n NPPT. 

F ig. 3. Urcdo s porobol i -pyramidaljdis , 

urediniospores from type. 

Ur edo sp. 
On Eragrostis kiwuensis Jedw. 
Kigezi Distr., Bufumbira Co., Lake Mutanda, Hushungero Hill , 
1800 rn , and a t Lake Bunyonyi, 1800 m, 1. 1963 , E.A . Calder 
(12, 13 ), II. 

Ured inia pa l e yellow, without paraphyses. Uredinio
spores 17- 22 x 13- 18 pm, e ll ipsoid to subgloboid, wall 
1- 1 . 5 pm thick , yellowish , very densely and finely ech i nu 
late, and with 4 e quatoria l pores. 

The urediniospores do not fit into any rust listed by 
Cummi ns (1971) fo r th e host genus in quest ion . The rust 
described from Ka ba1e in Kigezi by Cummins (1943) as uredo 
kiqeziensis (= ~ eraqrostidis Petsch.) on !:· -
macilenta (A. Rich. ) Steud. has nearly the same size of 
spores , but they have scattered pores. 

As the material, j ust fragments of l eaves p icked out 
from the phane r ogam sheets, is v ery scanty , and a lso 
heavi l y parasit ized by Dar1uca filum (Fr. ) Cast., I do 
not intend to describe it as a new-rust species . 

Uromyces c 1 ignyi Pat . & Har. J . Bot . 1 4 : 237, 1 900 . 
Syn. Uredo t hemedico1a Cunun. Myco1ogia 33: 1 51 , 1941. 

On Bot h r ioCFiTOa" inscu1pta (A. Rich.) A. Camus 
\-1. Menge Dis tr. , Kyadondo Co., Kabanyolo, 1200 m, Cj. (468 ), 
II; Masaka Distr. , Ka1ungo Co. , 5 km S of w. Hengo border, 
1140 m, 5.6 . 1971, K.A . Lye (6194 ) II , Buddu Co . , on Hasaka-
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Mbarara road , Nile 70 f rom Masaka , 1400 m, Gj. (29 5 ), II; 
Toro Dis t r ., Busongora Co. , Equator at the Fort Po rta l -
Mwe ya road, 950 m, Gj. (168) a nd at r-1we ya r~odge 930 m, C.j. 
(159), II. 
Tanzania . Iringa Distr . , Ruaha Nat ional Park, 1 km Sh' of 
Magangwe Ra nger Post , 13 20 m, 11.3 . 1973 , A. D j ~rnstad 
(2589), II. 

On Hyparrhenia oaoillipes (A. Rich.) Stapf ( syn. !:!· 
linto nii Stapf ) 
N. Menge Oistr ., Kyadondo Co. , Kabanyolo, 1200 m, leg . Gj. 
(471 ), II. 
on Schizachyrium b r e vi fol ium (Sw.) Biise 
r-1asaka Distr . , Buko to Co . , 1-2 km W o f Bunado , 1160 m, 
11.8 . 19 71, K.A . Lye & A. B. Katende ( 6558 ) , II. 
On Themeda triandra Forssk. 
w. Me nge Distr. , Kyadondo Co ., Ma kerere, 1200 m, Gj . ( 270 ) , 
II, Kabanyo1o 1200 m, Gj. (470), II; Mubende Dis tr., Singo 
Co., Mile 70 f r om Kampala on the Hoima road , 1400 m, Gj . 
(304) II ; Hasaka Distr., Duddu co. , Dugabo , SW of Lake 
Nabugabo , 1240 m, 1.2. 1 969 , K. A . Lye (1805) II. 

Uredinia without paraphyses. Ured i niospores 20-27 ( - 29 ) 
x (18 - )20- 26 pm , ellipsoid to subgloboid, wall 1 .5- 2.5 pm 
t hick , cinnamon- b r own , echinulate with several scattered 
por es. 

\<lakefield & Hansfo r d (1949) reported i t on Andropogon 
abyssinicus Fresen., ~- ? oilosel lu s Stapf ( = ~ - amethys
tinus Steud . ) and Exot h eca abyssinica (A. Rich . ) Anderss. 
from Kigez i a nd o n Bothriochloa insculpta and Themeda 
tr iandra from Kawanda , W. Me ngo, on the latter as Uredo 
~ola . H. oa pil1ipes is a new host for th i s rust , 
and S . brevifolium is a new host for the rust i n Uganda . 
The r ust might be new t o Tanzania . 

In India Narasimha n & Thirumalachar (1 966 ) showed 
experimental l y that the aeci al sta ge of g. cligny i occurs 
o n Chlorophy tum spp. This stage was found to be morpho
logically identical with Aecidium hartwegiae Thuem., de 
scribed from South and Cen tral Africa and also recorded 
i n Zimbabwe . 

!:! · clisnyi has a wider host range than any other 
Ur omyces spp . on the tribe Andropogoneae (Hennen 1965 ) , 
a nd is known f r om Af rica to I ndia and China , New Guinea , 
Me xico, Centra l Ame rica a nd the British \'lest Indies. 

Ur omyccs hyparrhen i ae sp . nov. (Fig . 4) . 
Pycnia atque aec i a non visa . Ure d i nia in s uperficie

bus ambis foliorum, 0.5 nvn longa , cinn amomea , sine para
physibus. urediniosporae 18-23 x 16-20 ,urn, s ubgloboideae 
vel g loboideae , parietibus 1. 5-2 .urn c r ass i s pall ide luteis 
vel cinna momeis, echinu l atis, 4- 7 paris dispcrs is instruc 
tis. 'l'elia in pagina abaxial! foliorum , exposi t a, compacta, 
fusca, 0. 5 mm . long a . Tel i osporae valde irregula res , angu
lari ter obovoideae, e ll i p s o i deae vel g loboideae, interdum 
valde l atiores q uam longae , 20- 28 x 19 - 27 pm, pariete 
2 .5- 3 . 5 (-4 ) p m crasso , ap ice usque ad 6 pm incrassato , 
aureobrunneo vel atrate cinnamomeo, plerumque papillis 
hyal ini s supe r poram i nstructo . Pe d icelli usque ad 30 ~Jm 
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longi, pro maxima parte e ffract i (ergo breviores), h yal i ni, 
par ietibus tenuibu s , collabent ibus. 

Ho l o type : H.B. Gjcl!rum 199 (MHU) , 29.9.1970, Ug anda, 
Ankole Distr., Masha ri Co., l-tbarara , 1200 m, on Hyparrhenia 
fili pcndula (Hochst. ) Sta pf. Isotype in NPPI. 

F i g. 4 . Uromv~ hy parrh eniae , te liospo r es and 

urediniospores , from type. 

!:!· hyparrheniae differs from g . clignyi Pat . & Ha r. , 
which also occurs on Hyparrhenia sp. , in having more dens 
l y ech i nula te uredin iospo r es with a lower nu mber of spores . 
The teliospores of g . hyparrheniae have thinner and less 
pigmented walls tha n g . cl i qnyi. 

Uromyces k.enyensis Hennen in Hennen & Cummin s, Mycologia 
48, 158 , 1956. 

On Chlor is roxburqhiana Schult. ( syn . £. · my riostachya 
Hochst. ) 
Ka r a moja Distr . , Hathenico Co . , between Rupa and Nak iloro , 
1 400 m, K. A. Lye & A.B. Katende ( 5674), II + III. 

Uredin ia without paraphyses. Uredinio spores nearly 
globoid , 20-27 x 20-26 JJm. Wall cinnamon- b r o wn , 2- 2.5 J.J r.l 
thick, with several scattered pores, echinulate. Telia 
black ish b rm•m, compact, e xposed. Teliospores e llipsoid 
to g loboid, chestnut-b r own, 26 - 29 x 2 5- 27 J.lffi . Na ll 2- 3 p m, 
at the apex thickened t o 9 ,urn , smooth. Ped icel hyaline, 
th in-wa lled , often collapsed , l ong. 

Th i s rust is new to the rust flora of Uganda. It is 
described from Kenya on f· my rios t achya . Another Kenyan 
host is f · gayana Xunth (Robi n son 1960). 
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Uromyces l inearis Berk. & Br . J . Linn . soc. London , 14: 
92, 1875. 

On Panicum coloratum L. 
h'. Menge Distr ., Kyadondo Co., Kabanyolo 1200 m, Gj. (4791, 
II + III. 

Uredinia without paraphyses . Urediniospores 23- 27 x 
21 - 25 ,urn , globoid or sometimes slightly ellipsoid, wa l l 
2.5 pm thick , densely a nd finely echinulate and with 2- 4 
pores , slightly superequatorial. Telia dark brown , compact , 
exposed. Teliospores globoid or broadly e llipsoid , 23 - 27 x 
21-23 pm , wall chestnut-brown, sides 1. 5- 2 pm thick , at 
apex thickened to 5 p m, smooth. Pedicel thin-walled , hya
line. 

Thi s specimen differs slightly from the description 
given by Cummi.ns (1971) . Some urediniospores have only two 
pores, a nd the teliospore pedice l s a r e thin-walled while 
in typical spec imens, ured i niospores have 3 or 4 pores 
and the teliospore pedicels are thick - walled. However , it 
is so c lose to this species that I see no reason for de
scribing a new taxon. 

U. linearis has been r eported by Wakefield and Hans
ford (1949 ) on ~- repens L. from Kawanda , W. ~tengo . It is 
widespread on this host from Africa eastwards to China and 
Japan. Several other Panicum spp. are recorded as host s 
within the same area. c;np:-colora tum it is previously 
reported from Kenya . Other hosts r epor ted are Diqitaria 
sanquina l is (L .) Scop . in Hong Kong and Urochloa ~
coides P. Beauv. (syn. y_. helopus (Trin.~var . 
borz i ana (Nattei) Chiov.) in Somalia. However, Cummins 
(1971 1 has listed on l y ~- repens as host for this rust 
which is described f rom Sri Lanka . 

Uromyces pegle riae Pole Evans ex Syd. Annls mycol. 12: 
263 , 1914 , var . pegleriae. 

On Digitaria ternata (A . Rich. ) Stapf 
W. Menge Dist r . , Kyadondo Co., Make r ere , 1200 m, Gj. (12) , 
II + I II ; Mubende Distr. , Singo Co. , swamp W. of Kiboga , 
1 300 m, Gj. { 315); Teso Distr. , Serere Co. , Serere Research 
Station , 1200 m, Gj. {4 37), II + III. 

~:l~S~~fa~~~i:~~ - ( ~i~~~~~~ A. Camus ( syn. Q. 

W. f.lengo Distr., Kyadondo Co., Namulonge Research Station , 
1180 m, Gj. 189 I , II. 

Uredinia without paraphyses. Urediniospores 21 - 27 x 
(18 - ) 21- 25 ~m, ellipsoid, wall 1.5- 2 JJ.m thick, yellowish, 
echinulate, and with sea ttered pores. Telia blackish brown , 
covered. Teliosrores ( 22 - )25- 32{ - 36) x 17- 23 (- 25) ~m, 
angularly obovoid or ellipsoid, wall 1.5- 2 )Jm thick , at 
apex thickened to 4- 4.5 pm , brown, smooth. Pedicels hya
line , bu t slightly yellowish n ear the spore, 

Wakefield & Hansford (1949) reported this rust species , 
desc r ibed from s. Africa on D. t ernata , from several locali 
ties in Uganda on Q. gazensiS Rendle , Q. t erna ta , Q. velu
tina (Forssk.) P . Beauv. and Diqitar i a sp. Q. melanochila 
I'S"""i new host for this rust. The rust is widespread in 
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Africa, described from S. Afr ica , and it is also reported 
from New Guinea , the Philippines and Brazil. 

Uromyces setariae-1 talicae Yosh. Bot. Mag. Tokyo, 20: 24 7, 
1906. 
Syn. U. l eptodermus H. & P. Syd. l\nnl s mycol. 4: 430, 
1906; U. eriochloa H. & P. Syd. & Butl.. Ibid . 5: 492, 
1907; Uredo rnelinidis Ke rn. MycolOCJia 30: 550 , 1 936. 

On Brachiaria brizantha (A. Rich. ) Stapf 
~i. Mengo Distr., Kyadondo Co., Ka banyolo, 1200 m, Gj. 
(474), II. 

On Brachiaria comata (A. Rich.) Stapf (syn . B . kotschyana 
(Steud .) Stapf___ -
Bunjoro Dis tr., Bujcnjc Co. , Bukumi, on the escarpment 
down to Lake Albert , 900 m, Gj. (341), II. 
On Brachiar ia eminii (Mez) Robyns 
Mubende Oistr . , Buwekula Co ., Hubende Centrum , 1 300 m, 
13.6.1969, K.A. Lye (331 5a ), II. 
On Brachiaria humidicola ( Rendle) Schweick. 
W. Me nge Distr., Kyadondo Co., Kabanyolo, 1200 m, Gj. 
(48 5 ), II . 

On Brachiar i a jubata (Fig. & de No t.) Stapf (syn . .Q_. fulva 
Stapf , B. soluta Stapf) 
Teso DiStr ., Ser e re Co. (no more data give n), 1150 m, ex 
herb. Makerere ( 235), II. 
Kenya. Pokot Distr., Wien, below Turkwel1 Gorge, 900 m, 
9.8. 1970, K.A. Lye (90 50 ) II + III. 
On Brachiaria platynota (K . Schum . ) Robyns 
W. Mengo Distr., Kyadondo Co., Kabanyo1o, 1200 m, Gj. 
(48 6) , II. 

On Brachiaria sca l aris Pilger 
Bunyoro Dis tr., Buruki Co. , Bunyoro Ranching Schem Area, 
c. 1100 m, 3.1.1962, B.J . Turner (4 91), II. 
On Eriochloa fatmensis (Hochst . & Steud .) W.O. Clayton {syn. 
E . nubica (Steud.) Thell.) 
Tanzania. W. Province Tabora , 1200 m, A.C. Tal1antire (339), 
II + III; Iringa Distr., Ruaha National Park , 1 km E of 
Msembe , 800 m, 11 . 4.1971, A. Bj0rnstad ( 752 ), III. 
On Erioch1oa e r ocera (Retz) Hubb. 
Tanzania. Kilosa Oistr., 3 km S of Great Ruaha confluence, 
450-50 0 m, 15. 7.1970, A. Bj0rnstad 1456), II. 
On Me1inis minutiflora P. Beauv. 
Kigezi Distr., Bufumbira Co. , Mushungero Hill, c . 2000 1':'1. 

1.1963, Or . Calder, II. 
On Panicum maximum Jacq. 
W. Mengo Oistr., Kyadondo Co. , Makerere, 1200 m, Gj. (3) 
II + III, Namu l onge 1180 m, Gj. 183 ) II, Kabanyolo , 1200 m, 
Gj. (289, 481), II, Mawokota Co. , Mpanga Forest , 1150 m, 
Gj. (173) , II , Busiro Co ., En tebbe, 11 50 rn , Gj. (24a), II , 
Zika Forest, 1150 m, Gj. {70), II; E. Menge Oistr. , Bule
mezi Co ., Bugomba , Semuto , ca 1050 m, 12.8.1962, G.F. Ganzi 
(7), II; W. Nile Distr . , Madi Co. , Arua, ca 1300 m, 15.1 . 
1965 , Buruga ( 33 ), II. 
Tanzania. Iringa Distr., at Kidatu Dam Site, 450 m, 16. 7. 
1970, A. Bj¢rnstad (464), II. 
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On Pan icum sp. 
w. Mengo Distr . , Kyadondo Co ., Kabanyolo, 1200 m, Gj. (480 ), 
II + III ; 'l'oro Distr., Busongo ra Co. , Kasese , 1000 m, Gj. 
116 71, II. 
On Setar ia verticillata (L .) P. Beauv. 
W. Mengo Dis tr., Kyadondo Co ., Kabanyolo , 1 200 m, Gj. (489) , 
II. 

Uredinia without paraphyses. Ured i niospores (19 -) 23 -
32 (-37 1 x (1 4-) 16-28(-32) pm , obovoid to broad ellipsoid , 
sometimes angular , wa ll 1 . S-2 J.lm thick , cinnamon- brown, 
echinulate and with 3 pores , e quatorial or slightly above. 
Telia b l ackish, covered by epidermis , i nconspicuous . Te l io
spores 1 9- 24 x 15-20 JJID , ovo id or irregularly angular, 
wall 1 pm thick, cinnamon - brown, smooth. Pedicel hyaline, 
th in- walled, short. 

!!_ . setariae- italicae , described from Japan and circum
g l oba l in warmer r egiones , is corrunon in Uganda where it 
occu rs on seve r al hosts (cf. Wa kefield & Hansford 1949 ) . 
New hosts for this rust seem to be !!· jubata and !:_. procera. 
B. e minii, B. humid i cola and B. scala ris are ne w hosts in 
Uga nda . E . fatmensis is a new-host f o r this ru s t in 
Tanza nia:-

Uromyces tenuicutis McAlp . Rusts o f Australia p. 87 , 1906 . 

e~ ~~~~~b~~~~r~:r~~:~~~~~ ~~~~vKa~!~~~l~: i~~~p:~ ~j~P~~~8 ) 
II. 
On Sporobolus py ramidal is P. Beauv . 
W. Menge Distr., Kyadondo Co. , Ka banyolo, 1 200 rn , Gj. (459 ) , 
II; Teso distr. , Serere Co. , Serere Research Station , 1150 
rn , Gj. (160 ) , II ; Ankole Dis tr., Bunyaraguru Co. , Kal inzu 
Forest, 1350 rn, Gj . (128 ) , II + III. 

Uredinia without paraphyse s . Urediniospores 23 - 34 C-
37) x (16- ) 18 - 25 prn, e llipsoid to obovoid , wa l l 1 - 1.5 pm 
thick, pale yellow- brown to cinnamon- brown, echinulate and 
with ( 3-) 4 e quatorial pores. Tel i a covered by epidermis, 
inconspicuous , with paraphyses. Te liospores 23 - 29 (- 32) x 
16-21 (- 25 ) 1Jm , irregularl y ellipsoid or obovoid , sometimes 
wider than l ong , wall 1 J.lffi a t sides , up to 3 (-4 ) pm at 
apex, cinnamon-brown, darker at apex , smooth . Pedicel 
short , cinnamon- brown . 

Th is rust , widely distributed in Africa a nd a l so in 
wa r me r reg ions in Asia, Australia ( type locality ), Oceania 
and South America , has been r eported by Wakefield & Hans 
ford (1949 ) on Spo r obolus festivus Hoechst. ex A. Rich., 
§_. pyramidalis and §.· sp. from several l ocalities in 
Uga nda. It seems t o be common on §.. py r amidalis . ~- agros
toides is a new host for this r ust. 
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ABSTRACT 

The in vi -tro hai r perfora tion t es t, as described 
by Aj ella and Geo rg , was a pp l ied to 44 known s pecies 
belonging co the gene ra Epidermophyton, Microsporwn, 
and Trichophyton . Under the original t es t condi tions , 
the ability or inability to perforate hair was f ound 
to be a species- specific character that did not vary 
among the i s ola t es o f a species. Trichophyton. tonsu
Pans var. sulfurewn was f ound to be the only exception 
in which 6 o f 35 iso l ates of this varie t y were f ound 
t o pe rfo rate ha i r. 

The per f orating i sola t es we re identical with the 
non-per f orating ones in the ir co lonial and microsco
pic morphology, as well as their def iciency f or t hia
mine. We propose that th e perforating iso la tes be 
recognized as a subvariety of t he sulfureum va rie ty 
of T. tonsurans under the name of T. tonsurans var. 
sulfurewn s ubvar . perf orans . 

I NTRODUCTION 

Differe nces in th e ability t o perforate hair in vitro 
among the spec ies o f Trichophyton was firs t put to diagnos
tic us e by Ajello and Geor g (1). They s howed that this 
property could be used t o differentiate a typica l isolates 

• Pem~anent Address : Department of DermatoZogy , Faculty of 
Medicine , Kyushu University, Pukuoka 812, Japan 
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of T. mentagrophytes and T. rubrwn. All isolates of T. 
mentagrophytes ~ whether morphologically typical or atypi
cal , penetrated hair segments forming wedge-shaped perfo
rations. On the othe r hand, none of the T. ruhrown isola
tes did so. In 1980, the in vitro hair perforation test 
was used to cha r acter ize 44 species belonging to the gene
ra Epidermophyton , Microsporwn, and Trichophyton (8). The 
ability to pe r forate hair in vitro was manifested by 24 of 
the 44 species. Under the original test conditions as 
stipul ated by Ajello and Geor g (1), the ability or inabi 
lity to perforate hair was found to be a species- specific 
char acter that did not vary among the isolates of a given 
species. Since it was manifested by sporula t i ng as well 
as nonsporulating isolates of a given speci es , the test 
was considered to be a valuable tool , especially for those 
species that do not sporula t e r eadily and t hus are diffi
cult to identify by morphological criteria . 

In the present study , 35 isolates of T. tonsumns 
var. sulfureW1/ were t ested for their ability t o perforate 
hair in vitro using the Ajello and Georg test procedure . 
The iso l a t es of T . tonsurons var . sulfW"ewn fell i nto two 
groups: pe r forators and non-perfo r ators . Six of the 35 
isolates were found to perforate hair in cont r ast to the 
r emaining 29. Since the difference is considered to be 
of taxonomic significance, it is proposed tha t the perfo
rating isolates of T. tonsurans var . sul.furewn be formally 
recognized as a subvariety . 

HATERIAlS AND HETHODS 

Cu ltures . The JS isol ates included in this s tudy were 
received as refe rence diagnos t ic specimens by th.e Fungus 
Reference Laboratory of the Division of Mycotic Diseases, 
Centers for Disease Control. Thi r ty- one of the isolates 
were from th e United States, 3 were from Egypt , and 1 had 
been isolated in Japan, Thirty-three of the 35 cultures 
were iso l ated from cases of endothrix t inea capitis and 
two had caused lesions of the glab rous skin . 

I>Jorph.ology , The isola t es wer~ grotta on nodi ;: i c d Sabou-
raud dextrose agar containing chloramphenicol (S.3b + C) 
(neopep t one 1%, dextrose 2% , agar L 8% , chloramphenicol 
0. 05 mg/ml). Observa tion of colonial morphology was made 
at 25°C on Sab+C afte r 2 weeks of incubation . Their 
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microscopi c mo rphology was st ud ied on potato dext r ose 
agar (Difco ) i n slide cultures . Inocula f r om 10- day- old 
colonies on Sab+C were used for the s lide cultures . 

Nu tritional test for t hiamine. An inoc u lum of approxi-
ma tely 2 mm in dia;n:- from lQ-day- old col onies of each iso
late growing on Sa b+C was transferred to tubes contain
i ng casein basal aga r + thiamine (Trichophyton agar No . 4) 
and casein basal agar (Trichophyton agar No . 1, Difco). 
The cul tures were incubated at 2SDC in the dark for 8 
days a nd their growth was eva luated qualitatively as 
f ollows: (-) none, (±) s light, (1+) poor , (2+) fair, (3+) 
good, and (4+) excellent. 

!!J:. vitro hair perfo r a tion t es t. Growth from 10-day- old 
col onies of each i solate was used t o inocula te the Petri 
plates containing hair. Short segments (1 5- 20 !IUD) of 
human hair were first autoclaved separately in Petri pla 
tes (25-30 hair pieces per pla te) at 120°C for 15 minutes. 
Following sterilization, the plates were allowed to cool. 
To each plate con t aini ng hair, 20 ml of s terilized dis ti
lle d wa ter and 0. 15 ml of 10%yeas t ex t rac t ( s t e rilized by 
filtra tion) were added asep t ically. Sever a l fragments 
2-3 mm in diameter from t he 10-day- old co l on ies of ea c h 
isolate wer e inoculated onto the hai r s in these plates . 
They were incubated at 25°C in the dark a nd examined after 
1, 2, and 3 weeks of growth . Hair segments covered with 
mycelium wer e remove d from the plates with s terile 
forceps , pl aced i n l actophenol co t t o n blue, heated gently 
over a f l ame and examine d microscopically f o r the presence 
or absence of perforations . 

RESULTS 

Morphology. The co l onies of the 35 isol ates on Sab+C at 
256C after 2 weeks were velve ty to powdery , f l at , centra
lly uuDonate, folded, heaped or radially s triated , white 
at fi r s t b ut becoming yellow t o o range yel l ow (Fig . 1). 
The r eve r se of the colonies was yellow t o mahogany red. 
In 3- to 4- week-old colonies t he surface became tan, 
f l a ky , or cracked . The mycelium was fo und to be narrow 
(1.5- 2 p m) a nd uniform in diameter . I n young cultures , 
the mic r oconid i a we r e delicate , numer ous, pyrifom to 
c l avate , hyaline , 1- cel led , smooth, 3-6 X 1.5-2 y m; and 
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were borne singly a long the sides of hyphae. They wer e 
either sessile o r borne on shor t conidiophor es that a r ose 
at r ight a ngles to the axi s of the parent hyphae (Fig. 2). 
Some t e rminal clusters of microconidi a were also observed . 
In 3-week-old colonies, the mycelium was thic k and irre
gular with swell ings along it s length. Chlamydospor es , 
e ither intercalary or terminal in position, were present 
in the older cultures. Macroconidia were pr oduced only 
by three of the isolates and then only on wort agar (Dif
co ). They were smooth, cylind r ical to c l ava t e, irregul a r 
in shape , and 3-5 cell ed. 

Nu tr i tional t es t for thiamine . Al l of the 35 isolates 
were f ound de f icient for thia mine . Growth on Tric hophy 
ton aga r No . 1 after 8 days of incubation at 25°C was '! 
to 1+. On the other hand, on Trichophyton agar No. 4 
the colon i es o f all had 3+ t o 4+ gr owth (Fig . 3). 

In vitro hair perforation test . The 35 isola tes grew 
well in the Petri plates of sterile distilled water a nd 
hai r. Within a few days, mycel ial g r owth wa s visib l e 
around the hair segme nts. Hair pe rfo r ations we r e detec t e d 
generally after two weeks of i n cuba tion when hair seg 
ments were examined mic r oscopically. Six o f the 35 iso
l a t es per forat e d hair (Fig . 4). The hair perfo r ation test 
was r epea ted three times in o rder t o confirm t he perfora
ting ability of these six isolates and t h e inability o f 
the o the r isolates to perforate the hair. Even after 
three weeks o f i n c ubat ion the same 29 isol a t es fail ed t o 
perforate. 

DISCUSSION 

Following Ajello a nd Georg ' s r epo r t, many inves tiga
t ors evaluated the in vitro perfora tion of hair by various 
dermatophyte species (2 - 4, 6). Unfortunately, these inves t 
igators employed eithe r modificat ions of the Aj ello-
Georg procedure o r developed n ew ones . These modifica
tions have given r ise to contradictor y results. Pinetti 
a n d Los tia (9 ), in their ma s t e rly monograph on the in 
vitro g r owth of dermatophyt es on hair, showed tha t proce
dural variations significantly influenced the ability of 
the fungi t o perforate hair . 



Figures l-4: TPiahophy ton tonsUJ>ans var . suLfu:t'ewn 
subvar . perforCU".s . 1 . Two-week- o ld colony on 
Sabouraud dextrose agar . 2 . Variable size and 
shape of microconidia borne singly, mycelium becom
i ng thick- walled with irregular swellings, X 1400. 
3. Eight- day- old growth on Trichophy t on agar No . 1 
(left) and growth s t imulation evident on Trichophy
ton agar No . 4 (right ) . 4 . Wedge- shaped perfora
tions of hair seen a£ ter 2 weeks incubation, X 1400 . 
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In the present study, Aj ella and Georg 1 s procedure 
wa s followed strictly. The six perforating i sola tes were 
identical t o the nonperforating isolates in colonial and 
microscopic morphology and in thiamine deficiency. They 
diffe red only in the ir ability to pe rforat e hair i n vitro . 
Our carefully controlled studies have shown that T. ton
surans v a r . sulf u.reLUrt i s the only de rmatophyte s pecie s in 
which the ab i lity t o pe rfora t e ha ir is a va riabl e cha r a 
c t e ris t ic . We the r efo re p ropose tha t pe r f ora ting isol ates 
of T. tonsunzn.s be r e cognize d as a s ubva rie ty o f the 
sulfUI'ewn va riety . The nomenc l a ture is thus : 

Trichophyton tonsurans ~!alms ten 1845 var. suLfurewn (Sab.) 
Mackenzie 1961 subvar . perforons subvar. nov. Matsumoto, 
Padhye e t Ajello 

Colonia in Sabouraudii aga r o c um dextrose c omposite 
crescens velutina vel pulverulenta, plana v el centrum 
vers us plicat a , pos t diem qui ntum v i ces imum s ub cal ore 
25°C c r escens diamet rum 33-35 mm a ttingens , primum a lbum , 
demum flavum ("Nap l es yellow" - Ridgway Pl. XVId, a d 11 Stro
ntian yellow" - Ridgway Pl. XV!b) . Microc on idia hya lina , 
clavata vel pyriformia, continua, in cul turis veteribus 
forma et magni t udine irregularia, 3-6 X 1. 5-2.5 pm. Macro
conidia rara, plerumque in Sabouraudii agaro cum dextrose 
composite haud producta , in mediis t hiamine opimis factis 
incitata. Chlamydospo r ae crebre in culturis vetustioribus 
observatae , int erca lares ve l t e rminales . I nc rementum a 
th.iamino auctum. Ca pillas in vitro pe rfora ns . 

Holotypus: colon ia e xs i cca t a ex He rb. Ce nte r s f or Disease 
Control B-3220 

Living cultures of our six perforating i s ola tes o f 
the subvariety perforans (B- 3210, B-3220, B-3325, B- 3408, 
B- 3409, and B- 3616) have been deposited in the Americ an 
Type Culture Collection. 

Trichophyton suLjUreum Sabouraud was originally des
cribe d by Sa bouraud in 1910 (10). Georg (5) treated T. 
s ulfUPewn Sa b . a s a fa culta tive sy nonym of T. tonsumns 
Ha lmsten 1845. Mack enzie (7) proposed th e combination 
T. tonsurans Ma lmste n v a r. s ulfurewn (Sab . ) Mac kenzi e 1961 
but never designated a type . We there for e des i gna t e a 
neotype B-3631 for T. tonsurans Ma lmste n va r . sulfurewn 
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s u bvar. suZ.fureum. Dried co l onies of s ubva r. aulfureum 
B-3631 and s ubva r. perforans B- 3220 are preserved i n the 
Division of Mycotic Diseases' Culture Collec t ion , Cen te r s 
f or Di s ease Contr ol, Atlan ta, Georg ia 30333 . 
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AESTRACT 

The coni diophores of five species of the recently described 
hyphomycete genus Sporidesmiella are a nnellidic -- they undergo 
repeated short percurrent prolifera t ions during conidiation . The 
sixth sreci es has two varieti es , one en.'lellidic , t he other 
sympodi~l. We ha ve i solated both varieties, and a simila r but 
apparently undescribed taxon which is consistently sympodi al. An 
examinat i on of the possible causes and taxonomic consequences of 
plastici ty and/or mut ability in modes of conidiogenesis l eads us 
to describe ou r new syrnpodial fungus as the seventh species of 
Sporid es miella. 

INTRODUCTION 

Kirk ( 1982), takins his cue from Hughes ( 1979) , described 
Sporidesmiella Kirk as a new generic seg r egate fro m 
Spori.desmium Link, a nd inc luded six species (two of them new , 
a thi r d di vided into tw o va r ieties). The me mbers of this net..· 
genus di ff e red fro m other spec ie s of Sporidesmium in their 
cuneate t o obovoid, few - septate conidia . Unfortu na t ely , Kirk 
neglected to explain ho;.t h i s ne•,.. generic concept diffe r ed 
s i gn ifica n t ly fr om that of Brachysporiella Ba ti s a . 
Admittedl y , t h e conidiopho r es of B. gay ana Bat ista , the t ype 
species of Brachysporiella , have one or hro side b r anches , 
but in al l other major charact erist ics -- conidial shape , number 
end kind of conidial septa , pif11lentation , a nd the regularly 
annellidic prolifera tion of he conidiophor e -- SporidesrniellB 
does no t appea r t o diffe r greatly from Brach;ysporiellB. 

The coni diophor es o f fi ve of the six species at tributed to 
Sporidesrniella appear to be consistently annellidic . The 
si xth species , S. hyal.osperma (Corda) Kirk , i s divided into t wo 
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va r ieties , one of which , va r. hya lospe rma, i s annellidic 
(Fi g .1 A- E) , while t he othe r , va r . novae- z elandiae, i s 
sympodial (Fig. 2 A- C). This appea rs to b e a major breach of 
current taxonomic practice , since different modes of conidiati on 
are comnonly used to separate gene r a . But there may in fact be 
a rather inte r esting link between these two superficially 
very differ ent oodes of prolife ration . Hadelin ( 1979) suggested 
that " the behaviour and properties of the delimiting sept um are 
crucial in determining subsequent development ". He showed how , 
if the septum del i mitin g a conidium for ms ea r ly in the 
conidiogenous cycle, but remains perforate unt il late in the 
cycle , the septum i t elf may become so thickened as to preclude 
any subsequent full - width pr oliferation through i t . In such 
cases , an i ni tially annell i dic coni diophore may adopt sympodial 
proliferati on as an alternative ..,.ay of produci ng a plurality 
of conidia. 

There is some evidence to suppor t Nadelin ' s hypothesis . 
Sut ton and Laut (1970) , and Fle t cher (1975) observed both 
nnnellidi c and sympodial prolifera t ion in species of Grapb.ium 
Corda . One of us (B. K., unpu bl . ) hss seen a similar dusli ty in 
some species of Ve rti cicladiella Hughes , a genus that is 
nominal ly exclusive l y sympodial. Subt le evolutionary pressures 
may lead to the mo r e o r less complete adoption of one or the 
other mode of pr o life r ation -- Kend r ick (1962) discussed 
anne l l idic a nd sympodial analogues ( Leptog raphium Lagerb . & 
Nel. , and Verticicladiella Hughes , r espectively) among the 
diver se a namo rph s of Ceratocystis Ell. & llalst. Upa dh,yay and 
Kendrick (1975) subsequently co mpil ed t he ful l r ange of 
anamorphs o f Ce ratocys tis, a nd noted that there we r e similar 
analogues among both the mono n ema to us and the sy nn ema ous 
ser ies . In the latte r, the genera Gra phi um a nd Pesotum 
Cran e a nd Schoknech t a r e the annellidic and sympod i al 
equivalents . 1tle may also no t e that the S pilocaea Fries 
anamo rph s of Venturia Sacc . are annell idi c , while the 
Fusicladium Bon. anamorphs of Venturia a r e sympodial. 

Even a llowin g fo r the possibility that some o f these 
similarit ie s a r e due to convergent evolution , the examples 
given above lead to some inte resting speculations . Perhaps t he 
interconversio n of annellidic and sympodial modes of 
prolifera t ion may somet imes be brought abou t by environmental 
conditions , and have no genetic basis . But perhaps this change 
can under some co nditions be selected fo r, an d become 
genetically fi xed. The feet r emains that some funei are ah,oays 
sympOOial , and others invari ably annell i dic , and t ho t there is a 
clea r l y visible difference between the two , which is made use of 
by pragmatic mycologists in the erec ti on of morphologically 



245 

Figure 1. Sporidesmiella hyalosperma var. bya los perma. 
A- E: Conidiophores 'tl' ith conidi a , HX>OX . F: Conidia , .2(X)QX . 

( Al l Nomarski inter fer ence contrast) . 
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distinguishable fonn (or enamorph) genera . If we abandoned this 
diztinction because of a few vacillating fungi , we 'II'Ould lose a 
great deal of useful taxononic infonnation, and make the practice 
of hyphomycete taxonomy even more complex and di fficult than it 
is. 

Returning to the ambi valent Sporidesmiel..l.a hyalosperma , 
the foregoing discussion has left us in something of a quandary. 
I s it logical to include bo t h percurrent and sympodial 
varieties in the same form genus , let a lone the same fonn 
species? Our Cecision i s given additional significance by our 
isolation in pure cu lture , not only of both varieties of s. 
hyal.osperma, which di ffer exactly as described by Hughes (1979) 
and Kirk ( 1982) (Fig. 1 A- F, 2 A- D), but also of an undescribed 
taxon which fitted into Sporidesmiella except for the 
consistently sympodial proliferation of its conidi ophores (lo,igs . 
3 , 4 A-I , 5 A- P) . Were it not for the ex i stence of S . 
hya lo s per•a var. novae-zelandiae we would be unable to 
contempla te disposing our undescribed sympodial spec i es in 
Sporidesmiella, and would be mo r e likely to c ompa r e it with 
species of Drechslern I to (though it differs significantly 
from them) . ~le might still have considered establishing a neh' 
genus for thi s fungus , e xcep t for the fact hat it and s. 
hyalosperma share a number of other features , desc r ibed 
below , which convinced us that they are congeneric . 

We note that all the fun gi transferred by Ki rk to 
Spori.desmiella were formerly disposed in EndophrogJDia or 
Sporidesmium , gene ra whose conidiopho r es by definition 
prolifera te percurrently . 'He are convinced that most people 
would not have thought of describing, or looking for, our new 
species i n either of t hose genera . 

Although the s toroee a nd retri eval of taxonomic i nformation 
about these hyphomycetes would in some ways be made easier by 
segregating these t'-10 modes of proliferation into two generic 
concepts , ou r decision to concur .,..ith Kirk a nd keep them 
together within a single genus better r eflects the reality of 
the fungi - - ' a treache r ous a nd mutable tribe' -- and brings 
some important taxonomic questions out in the open . Sympodial 
and annelli dic f ungi are not the only ones to be linked in this 
way . The r e a r e also developmental connections beh•een other 
apparently very different modes of producing a p l urality of 
conidia . 

Since there are relatively fe"'' ·flays in "''hich a hypha can 
proliferate , we cannot rule out the possibility of conver gence , 
but it seems probable tha t a nnel lidic on ogeny is also related 
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Figure 2. Sporidesmiella hyalosperma var. novae-zelandiae . 
A- C: Fertile regions of conidiophores ·..ri th conidia , 1CXX)X. 

D: Conidia , 2000X . (All Nomar ski i nterference contrast) . 
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to phialidic ontogeny . This has been suggested by the studies of 
Cole and Samson ( 1979) , and Ninte r et al. (1982) . What we mean 
by ' related ' in this context is basically that one of these modes 
may have evolved from the other or from some COIJil\On ancestor . In 
annellidic conidiogenous cells , a percurrent proliferation occurs 
be~·een the formation of successive conidia, so the conidiogenous 
cell e l ongates during conidiation. In the typical phialide, there 
is no extension growth between successive conidia . Yet af ter many 
conidia have been produced , a refractive internal thickening is 
seen to have developed just inside the neck of many phialides , 
for example, those of various species of Coidanicbiell.a, 
Ciliciopodium, Cri nu la , De ndl'odochium a nd Tubercula ria 
(Carmichael et a L , 1980) . These thickenings can be resolved by 
the transmission electron microscope into a series of wall layers 
(Hamnill, 1974). Each layer may be equivalent to one of the 
brief percurrent proliferations in the annel l ide. A ne·"' layer is 
lai d down each time a conidium is fanned . The annellide becomes 
longer, the phialide does not. The two kinds of cell are usually 
morphological ly distinguishable, yet on close examination the 
developmental differences between them do not seem profound. 

Sometimes an accumulation of these layer s may actually plug 
the opening of a phialide . In this case , if the phialide is to 
produce more conidia it must de velop a new conidiogenous 
aperture . This is some tim es ~chie ved by sympodia l 
proliferation which , when repeated , eventually p r oduces the 
structure known as a polyphialide . 

The phialide , which seems to us the most sophisticated and 
economical way of producing conidia , also has connections in 
other directions . Species of Tricbotbecium and Cladobotrywn 
exhibit what has been called ' retrogressive' conidiogenesis 
(Kendrick & Cole , 1969 ; Cole & Kendrick , 1971; Kendrick , 1971 ) . 
Their conidiogenous cells gradual ly become shorter as a result of 
repeated conidium formation . A careful ana l ysis of the events 
involved suggest s that in this case also there is a similarity 
to the phialidic process , but tha t th e position of the septum 
delimiting the conidium , and t he point of secession of the 
conidium , a r e successively lower, giving rise to a gradua l 
abbrevi ation of the conidi ogenous cell. 

We wi ll mention one last example Y:hich p r obably involved 
interconversion of modes of conidiogenesis . Earlier, we cited 
the annellidic and sympodial a namorphs of Venturia speci es as 
probably representing an e xample of this process . We must now 
point out that Venturia carpophila Fisher has an anamorph that 
produces conidia in branched ac r opet el (apically extending) 
chains . We can r elate t his to the other anamorphs mentioned 
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Figure 3. Sporidesmiella brachys-porioides. 
Conidiophores and conidia 
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above onl y by suggesti ng tha t it is relatively unsophisticated , a 
ki nd of ancest ra l stock from 'Nhich the others may wel l ha ve 
arisen . Those anam:>rphs producing acropeta l chains face some 
potentially serious problems that have been circumvented by the 
other , presumably more advanced , modes of conidiogenes is. In 
acr opetal chains, the nutrients des tined to form each new 
conidium must be trans loca ted along the enti r e length of the 
chain , passing though all extant conidia , before reaching the 
new conidium initial. This places the developing conidium in a 
rather delicl3 te situati on . Anything that disrupts the chain will 
also perfor ce bring its extensi on to an end, interruptint; the 
production of net-t conidia. In other modes of conidiur.1 for mation , 
each new conidium a r ises direc t ly from a conidiogenou~ cell 
that i s firmly connected to the vegeta tive mycelium , and i s 
ther efor e a reliable conduit for metaboli tes . It does not ~T~a tter 

i f any or all of the previously for med conidi a a r e dislodged 
-- the production of new ones ·rdll not be interrupted . 

But ho"' ca n we de rive the more advanced forms fro n this 
ra ther hypha - like forebear? As Hade l in suggest ed , the key seems 
to lie in the nature of the septum that is laid down as conidia 
ar e delimited. If t he septal pore r emained open indefinitely , 
the ac ropetal chain could be produced. We note that ma..'1y furlJ!; i 
'Nhich form ac r opetal chains tend in fac t not to deposit septa 
to delimi t conidia until one or sever a l conidia have been 
partially differ entiated at the tip of the chain . But if each 
septal pore became seal ed off when the coni dium matured , the 
fungus would have to evolve another way of producing a plurality 
of coni dia . Once t his end "''as achieved , in the variety of ways 
•t~e no·,o~ recognize , the ne w me thods wou l d also be selected for 
because of t hei r gr ea ter reliability , economy and security o 

Thus , from one basic the me may a ri se & set of variations 
'll'hich can , by producing mo r phological differences , tend to 
obscure unde r lying relat ionsh ips o The implications of all this 
for hyphomy cete systematics are c l ear -- "lie must adjus t our 
thinking to alloft• f or these recent l y discovered linkages , 
adopting such st r atagems as keying out some genera under 
di fferent described catego r ies of con idiogenesis ; and we must 
keep searching for ne "'' cha r ac ters that will help us produce a 
tru ty rational classification . 

Fi gure 4 - Sporidesmiella bracb,yspori.oides o 
A: Coni diophores on the natural substra te , 200X. 

B,C: Apical por t ions of conidiophores "-'ith conidia , 1CX::OX. 
D- I: CoT'.idia , 1COOX. (A , D-I, bright fi eld ; B,C, Nomarski) . 
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TAXOiWtHC ?ART 

T ... ·o o f the fungi .,,.e have collected in Ontario appear to he 
Sporidesmiella hyalosperma (Co r da) Ki rk var. hyalospe rma and 
S. hyalos pe rma var . novae-zelandiae Huehes . The other funeus 
appea rs to represent an undesc r ibed t a xon . 

Sporides miella brachy s pori o i d es Zha ng et Kendrick sp . nov . 
Pies . 3 , 4 A- I , 5 A- P. 

Conidiophore macronema ta , singula tim vel g r egem pusillum 
e nascentia , r ecta ve l leniter cu r va, non r amosa , infra hrunnea 
ad at robrunnea et c rasse tunicatn , versus apicem tenue tunicata 
et pallescentia, 2- 13- septata , 40- 225 ~ m l ong . , ad basirn 5- 7 j..lm 
lat . , supe r 4 - 5 - 5 pm lat.; pars spo r i fer u sympodia l is, 
denticulae apica les applanatae, 1 . 5 llm alt . , 1. 5 - 2 \1 M lat . 
Con i diopho r e interdum post dis r umpe n tia percu r re n ter 
prolifica n tes . Con i di a ohovoidea , el li psoidea ve l late 
clavata, apice rotundato, base truncate, sicca , s ingulatil'l 
apicali te r producen tia , sed sec u s la t eres con i diophori 
adhae rentia, laevia , 3 - 4( - 5) - septata , 15 - 35 X 7.5 - 13 ~ m, 
plerurnque 24 - 32 X 1 0 p. m; cellu lae supe rn e p l usminusve 
distoseptotae, crassitunicatae , pa l l i de brunneae, cellula 
basa li s tenuitunicata , subhyal i na vel hyalina ; sept um supe r nae 
cellulae basalis magis a tra tum quam cete r i . 

Conidiophores well - d i fferentiated , ar i si ne s ingly o r in 
small c lus t e r s , e r e c t o r sube r ect , straight or slight l y bent, 
unbr anched , rown to da rk bro., n and t hic k - •,.,alled below , pa ler 
and t h inne r-walled above ; 2 -1 3 - septa te , 40- 225 p.m long , 5- 7 ~~m 

\1/ide at the base , tape r i ng to 4 - 5 . 5 )t m abo ve . Conidiogenous 
region pr olifera ting syo podially during conid i ation, and bea ring 
f la t - topped lateral denticles 1 . 5 vo high and 1. 5 - 2 \lm • • .'ide . 
Occasiona l ly a b r oken - o ff conidiophore ..,·ill r esume vege t ative 
g r o wt h by p r olife r a t ing percurrent l y . Conidia obovoid or 
ellipsoid o r broadly c la vate , '"'ith a r ounded apex and a truncate 
base , d r y , produced si ngly from su c cess ive apices o f the 
conidiophor e , but remai ni n6 a ttach ed by thei r bases along the 
sides of the coni d i opho r e ; smooth - wa lled , 3 - 4( - 5) - sep t ate, 
15 - 35 X 7 . 5-1 3 vm. mostly 24 - 32 X 10 ~m; the upper cells rr.o r e o r 
less distoseptote and thick - walled , pale brown ; t he basal cell 
t h i n - walled and subhyaline or col ourless ; the septun separati ng 

Figure 5 . Sporidesmiella b rachys porioides 
A- F : Conidi opho r es with denticles , SOOX. C- K: Conidi a , IOOOX. 

L,t~: Parts of conidiophor es s howin g denticles . 
tl -P: Apices of conidi opho res , one with a y oung conidium, 1000X . 

(A-F, br ight fi eld ; C- P , phase contr ast) . 
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the basal cell from those above it much darker than the others . 

Habitat : decaying bark of Acer sp ., 'fl'a terloo , Ontario, Canada. 

Specimens examined: HOLOTYPE: DAO~l 186229 i beech - maple 
woodlan d, Laurel Creek Conservation Area, Waterloo, Ontario , 
Canodtl . October 1981. T . Y. Zhang . PA RATYPE : UW, beech - maple 
woodland, Laurel Cr eek Cons. Area , Waterloo , Ontario , Canada . 
Ju l y 1982 . T.Y. Zhang . 

s. brachysporioides differs from al l but one species of 
Sporidcsmiello i n the consistently sym podiRl proliferation of 
its conidiophores . It can be dis tinguished from S . hyalosperma 
va r . novae-zelandiae hy the distinct denticles on i ts 
conidi ophores , by the fact that its conidia are broadest in the 
middle, rather than just below the apex , and by the da rker colour 
o f their subbasal septum . 

Kirk ( 1982) gave descriptions of Spo ridesmiella 
hyalo spe raa (C orda ) Kirk v ar . hy a losperm a and var . 
novae-zelandiae (Hughes) Kirk, de riv ed f r om examination of 
he rbAri um specimens on a va riety of substrates, bu t does not 
appear to have observed the orga ni sm in culture. We ~ere 
fortunate enough to isolate both the percurrently and 
s ympodi a lly proliferating va riet ies in a xenic c ul t u r e , ll'hich 
gave us the opportunity to examine t heir development as it 
happened . As Figs . 1 a nd 2 make clear , the mo r pholoe-;ies of 
their conidia a re basically identical , while their modes of 
coni diophore p roliferatio n are clea r ly different . These 
differences are expressed , no t only in nature, where they might 
be caused by variations in environmental conditions, but a lso in 
virtually identica l cultural conditions . \Ve a r· e carrying out a 
variety of experiments in an attempt to induce eithe r morph to 
shift its mode of conidiogenesis . If one or both can be 
persuaded to do thi s by some change in nutrition o r in 
environmental conditions, Made lin's hypothesis 'dill be greatly 
s trengthened, and hyphomycete t a xo nomis ts '" ill be f aced with ne\oi' 
challenges. 

s. hyalosperma var. hyalosperma (annellidic) g rows but 
does not normal l y sporulate in PDA . It wi l l , however , sporulate 
r eadily on med iA containing cellulose*, and a lso '"hen g rown on 
sterilized Ac er bark . S . hyalosperma var. novae -ze landiae 
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(sympodial) sporulntes on PDA and on sterilized Acer bark . The 
cultural characteristics of t hese o r ganis111s a r e described belo,.-. 

Sporidesroi e lla hy al o s p e r ma (Co rda ) Kirk var . hya lospe rma. 
Fis; . 1 A- F. 

Col on ies on PDA slo ,.· - g r o wing, 1 . 5 e m diem afte r 3 wk at 
25°C unrlcr no r mal room lig t i ng ; immersed myceliu111 b ro\lm; 
aerial hyphae ligh t b rown . Conidiophores usua l ly absent 
but occasionally developin~:t i f colonies are wounded . 

Colonies on a synthe tic medium * con t a inin g 
alpha - cellulose a lso slow - g r o ...-ing anci spa r se , hut sporulating 
regularly . Coni d i oph o Tes well - d i ffe r cn tia t.cd, a r ising singl y , 
e r ect or a ube r ect , st r aigh t or sl i ghtly bent, unbranched , brown 
but paler tha n on the natu r al subst rnt e , 2- 13 - septate , up to 
150 ~ m l ong , 3 - 4( - 5) p m thick: conidiogenous re g ion 
proli fer atin percu rren t ly , ..,. hen rna tu re beori n g up to 15 
annellations , usually spaced at intervals of 3 - 4 .5 p m. 
Conidia blastic - an nellidic, obov o id or broadly clavate , with e 
r ounded apex ond A t ru ncate base ; dry , produced singly from 
successi ve percur re nt prolifera t ions of th e apex of t he 
conidiophore , but usua l ly remai nin e attached to t he s i de o f t he 
co n idiophore hy a fragne nt o f outer wall material; smooth 
·,;alled , 3- 4- sept a te ( most ly 3- septate) , 14 - 20 X 7 - 9 - 5 }lr.'ll 
th e uppe r cells more or less di stoseptate a nd thick- walled, 
pale broft•n ; the has~t cell thin - ·.., al led a nd subhyaline o r 
colourless ; the septun sepa r ati n g the basal cell from th ose 
above 1 t much da r ker than the others . 

Co l o ni es on sterilized decaying A ce r ba rk 
fester - e r o •·ine , f o r ming delicate mycel io l st rands containing 
seve r a l t o many parallel hyphae on t h e s u rface o f the ba r k : 
abunda n t conidiophores and coni dia present after 2 wk. 
Con i d i ophores unbr c nch cd , 2 - 8 - se pt o tc , up to 180 1-1 m long , 
5- 8 . 5( - 11 ) pm thick at t he .-ollen base (mos tly 8 . 5 p~ ) . 3.5- 5 . 5 
p m above , with u p to 22 anne l la ti ons spaced 2 - 3 ~ m apa r t . 
Coni dia ( 15- )20- 24( - 27) X (6 - )9- 11 ( - 12) p~, (3- )4- s eptate. 

Specimen exanined : DAOH 186227 ; culture isola ted from 
decayi ng ba r k of Ace r sp . , Laurel Cree k Consen•ation Area , 
Waterloo , Ont a ri o , C snada . July 1982 . T . Y. Zhang . 

Spor i desmiella hya los pe r ma var . novae- ze l a ndiae (Hughes ) Kirk 
Fi p, . 2 A- D. 

Colonies on PDA slow -g ro ~o:in g , 1.2 em di a111 afte r 3 wk at 
25°C under normal r oom li gh t ing ; imt:l er sed mycelium b rown , a nd 
a br own pignent diffusin g beyond the colony i n to t h e medi um ; 
aerial hyphae modera tely rlense t o spa r se , hyaline , restricted to 
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the centre o r the colony . Conidiophore a well - diffe rent ia ted, 
a ri sing singly, erect o r su be rec t , straight o r slightly bent, 
unbranched , subhyaline to light bro\rl·n , (2-)3 - 4( - 6) - septnte , up 
t o 95 pm long , up t o 6 l!TD wide at the s·.,. ol len base , 3 . 5- 4 \lm 
wide above , t a pering to 3 - 3 .5 p m at the t ip; conidiogenous 
r eeion prolife r ating sympod i ally . Conidia blast i c - sympodia l, 
obovoid o r broadly clava t e, ape x rounded , hase truncate : dry, 
remaining attached to the sides o f t h e co nid iophore ; 
smooth -walled , 3( - 4) - septate , 15 - 20 X 7 - 9 l-1"• uppe r cells 
d i stosepta te a nd thic k -walled , light brown; basal cell 
th i n- ·.,alled, subhyaline; the septum sepn ru ting the basal cell 
fro m those above it darker t han the other s . 

Specimen e xamined : DAOM 186228 ; culture isola ted from s na il 
excreta , 't.'a terloo , Ont a rio, Ca nada . August 1982 . D. Br ubacher . 
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NEW OR INTERESTING MICROFUNGI 

X. HYPHOMYCETES ON LAURUS NOB! US LEAF LITTER 

P. M. KIRK 

Commonwealth Myco logical Institute, Ferry Lane, Kew, 
Richmond, Surrey, TW9 JAF, U. K. 

SUMMARY 

Notes on 36 b.yphomycetes found to occur on leaf litter of 
Laurus nobilis , the sweet bay, are presented , including A crod i· 
ctyopsis lauri gen. et sp. nov., 1/emibeltranla mitrata sp.nov., 
Pseudocercospora unicolor (Sacc. & Penz.) comb .nov., Pseudomi
crodochium lauri sp.nov., Pterygosporopsis [ragilis gen. et sp. nov. 
and Pyricularia lauri sp.nov. 

INTRODUCTION 

Accounts of some microfungi wh ich were found co lonizing leaf litter of 
Laurus nobilis L., the sweet bay , have been pub lished ea rlier (Kirk , 198 1, 
J982b). In the present contribu tion thirty-three hyphomyce tes which were 
not previously recorded on this substratum are reported together wi th add it· 
ional information on three species reported previously . 

From twent y collections examined in the presen t continuing study a to tal 
of 126 microfungi have been recorded comprising 82 (66%) Hyphomycetes, 
2 1 ( 16%) Coelomycetes, 21 (16%) Ascomycetes, I (I %) Basid iomycete and 
l (1 %) 'Phycomycete' . The tota l number o f species recorded to date is quite 
large compared with the numbers obtained (unpubl. da ta) from the leaf 
litt er of othe r na tural and introduced broad.Jeaved evergreens growing in the 
British Isles (e.g. Quercus ilex L. , flex aquifolium L. , Rhododendron ponri
cum L. . Eucalyptus spp.) . It is significantly larger than the number of species 
found on broad·leaved deciduous species such as Fagus sy lvatica L. , Quercus 
robur L. and Betula spp. Over 180 species have. however, been recorded from 
litter (needles, cones and small twigs) of Pinus spp,in the Brit ish Isles (Minter, 
personal communication). 
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The proportion of hyphomycetcs record ed o n L. nobilis leaf litter is 
unusually large when compared with surveys carried out on a geograph ical 
basis. Dennis ( 1973) considered that the approximate proportions of the 
total numbers of species to be expected in t he major groups were 'Phycomy· 
cetes' 2-6%. Basid iomycotina 47 - 57%, Ascomycotina 24 - 27%, Deuteromy
cotina I 2- 20% and Myx omycota 1- 5%. Henderson & Watling (in Jermy & 
Crabbe, 1978) recorded 1,787 species from the Isle of Mull comprising 3% 
'Phycomycetes' , 48% Basidiomycotina, 30% Ascomycotina, 15% Deuteromy
cotina and 4% Myxomycota. The large percentage fo r Hyphomycetes rec
orded in the present study is perhaps a renection of their lack of substrate 
preference when compared wi th species belonging in the other groups and 
also their ability to produce recognizable fruiting structures under appar
ently less exacting condi tions and possibly in a shorter period of t ime. 

Of the 83 Hyphomycetes recorded 12 were consid ered new species. One of 
these, Endophragmie/lo louri P.M. & C.M . Kirk (Kirk , 1982b), was subse
quently fou nd to have been described earlier (as Poratrichoco 11is b iseprata 
Matsushima, 1975), in what was considered (vid e infra) to be an inappro
priate genus. Presently , 6 o f these species are known o nly from L. nobilis 
leaf litte r. Of the 12 new species, 4 are known from 5 or more co llect ions 
and could therefore be conside red as com mon on this substratum . 

TAXONOMIC PART 

AC REMONIUM STRICTUM W. Gams , Cephalosporium-artige Schimmelpize 
(Hyphomycetes): 42 (I 97 1). (Fig. I A) 

A cosmopolitan species reported from a wide range of substratum types, it 
is known from Afri ca , North and South America, Asia , Australasia, Europe, 
and the Middle East (herb . IMI , unpubl. ). 

In pure culture the characteristics of IMI 260957 closely agree with those 
given in the description published by Gams ( 197 1 ) . On the natu ral sub
stra tum , however , the d imensions are somewhat smaller with the phialides 
only up to I S J,.Lrn high and t he conidia 2·5-5 x 1- 1·5 ,urn . 

Dlustrations : Gams ( 1971 ). 

Specimens examined: Rayleigh, Essex, U.K. , 5 July 198 1, S .M. Spooner, 
IMI 261097; Abbotsbury , Dorset, U.K., 13 July 198 1, P.M. Kirk, 1066, IMI 
260957. 

ACRODICTYOPSJS P.M. Kirk, gen .nov. 

Coloniae effusae, plerumque inconspicuae. Mycelium partim superficiale, 
partim in substrata immersum, ex hyphis laevibus, pallide brunneis. ramosis, 
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Fig_ I . (A) Acremonium strictum. (B) Anavirga laxa . (C) Anungitea fragilis. 
Cl - IMI 25 7 1 01 c ; C2- IMI 237285d (see Kirk , 1982a) . 
(D) Anungilea helerospora. Dl - IMI261100; D2- IM1 260601. 
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septatis compositum. Conidiophora macroncmata , mononemata, solita ria, 
erecta , simplicia, rec ta, brunnea, septata , ex mycelia superficiali terminal.ia 
et lateralia orientia. Cellulae conidogenae in conidiophoris incorporatae, 
terminates, monoblasticae, enterob lastice prolifcrantes. Conidia acrogena, 
solitaria , sicca , irregularia , globosa ad subglobosa vel late ellipsoidea, septata , 
in maturitate dictyoseptata visu sed in juvenilitate ut helicosporae adspectu, 
ad septa constricta , brunnea , secedentia schizolytice. 

Species typica A crodictyopsis louri P.M . Kirk 

Colonies effuse , usually inconspicuous. Mycelium partly superficial, partly 
immersed in the substra tum , co mp osed of smooth, pale brown , branched , 
septate hyphae. Conid iophores macronema tous, mononematous, solitary , 
erect, simple, straight , brown,septate , arising te rminally and laterally from the 
superficial mycelium. Conidiogenous cells in tegrated , terminal , monoblastic . 
prolifera ting enteroblastica lly . Co nidia aerogenous, solitary, dry , inegular, 
globose to subglo bosc or broadly ellipsoid , septate, appea_ring dictyosepta te 
but showing helicosporous affinities during early stages of development , 
constricted at the septa , brown, seceeding schizolytically. 

ln the initial stages o f conidium development, A crodictyo psis shows 
distinct affini ties v.oi.th some helicosporous genera of dematiaceous hyphomy
cetes. The mature conidia are not truly dictyoseptate and although it has not 
been possible to observe a complete seq uence of intem1ediate stages in coni
dium development or to interpret accurately mature conidia with respect to 
their development it is possible that only one growi ng point is present and 
that the irregular natu re of t he mature conidia results entirely from the 
random and abrupt changes in direction of growth by the apical growing 
point. In this respect Acrodictyopsis is similar to Zalerio 11 Moore & Meyer 
( 1962) emend . Anastasiou ( 1963) . It differs from Zalerion in formin g more 
rob ust macronema tous conid iophores and conidiogenous cells which prol
iferate percurrently. 

ACRODICTYOPSIS LA URI P.M. KIRK, sp.nov. (Fig. 2) 

Colon iae effusae, pilosae , fuscae ad atrae , plerumque inconspicuae. Myce
lium partim superficiale, partim in substrata immersum , ex hyphis laevibus, 
pallide brunneis, ramosis, septatis, 1·5- 2·5 ,urn latis compositum. Co nidio
phora macronemata , mononemata , solitaria, erecta , simplicia, recta velleviter 
curvata, aliquanta subulata , brunnea , 1- 4-septata, ex mycelia superficial i 
terminalia et la te ralia orientia , 10- 60 ( - 110) p.m alta, 1·5- 2·5 pm lata . Cell 
ulae conid iogenae in conidiophoris incorporatae, terminates, monoblasticae, 
enteroblastice proliferantes. Conidia acrogena, solitaria , sicca, irregularia , sep
tata , in maturita te dictyosepta ta visu sed in juvenilitat e ut helicosporae ads
pectu , ad septa constricta , brunnea, cellula basali atrobrunnea , secedentia 

schizolytice, globosa ad subglobosa vel late ellipsoid ea, 8-16 pm diam vel 
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Fig. 2. Acrodictyopsis lauri . 
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10- 16 (-20) j.lm Iongo, 8 - 12 JJm lata. 
ln folio emortuo L auri nobilis, Rayleigh, Essex , U.K., 15 Dec. 1980 , 

B.M. Spooner , IMI 255784 , ho lotypus. 

Colonies effuse, hairy , blackish brown to black, usually inconspicuous. 
My celium partly superficial, partly immersed in the substratum, composed of 
smooth , pale brown , branched , septate , 1·5- 2·5 pm wide hyphae. Co nidio· 
phores macronematous, mononematous, solitary , erec t , simple , stra ight or 
slightly curved, somewhat subulate , brown, l - 4·septate, arising terminally 
and laterally from t he superficial mycelium, 10-60 ( - IIO) !lm high , 1·5 -
2·5 JJm wide . Conidiogenous cells integrated , terminal , monoblastic, proli 
ferating enteroblastically . Conidia aerogenous, solitary , dry , irregular , sep
ta te , appearing dictyosepta te but showing helicosporous affinities during 
early d evelopment , constricted at the septa , brown , basal cell dark brown, 
scceeding schizolytically , globose to subglobose or broadly ellipsoid , 8- 16 
j.lm diam or I 0- 16 ( - 20) jlm long, 8 - 12 1Jm wide . 

Specimens ex amined : Rayleigh, Essex, U.K. , 25 Dec . 1980, S.M. Spooner , 
IM12 55 784 , holotype , 5 July 198 1, B.M. Spooner , IMI 26 11 08; Lymington, 
Dorse t , U.K., 10 July 198 1, P.M. Kirk 1022, IMI 260809. 

It would appear fro m the illustration proved by Arnaud ( 1954 : Fig. 12 
H- K) that Acrospeira [usca Arnaud (nom.nud .) is conspeci fic with A crod· 
ictyopsis lauri since morphologically they are remarkably similar and thei r 
dimensions are of the sa me order. No type ma terial o f A crospeira [usca is 
known to exist (Nicot & Charpenti-e , 197 1 ). 

ANAVTRGA LAX A B. Sutton, Trans. Br. Mycol. Soc. 64 : 405 (June 1975). 
(Fig. I B) 

Taenlo/e/la dlchoroma Borowska, A eta my co l. II: 63 (Aug. 197 5). 

Sutton (1 975) described Anovirga laxa B. Sutton from decaying cupules of 
Castanea sat iva L. and it has subsequently been found o n cupules o f Fagus 
sylvatica L. and leaves of Betukl sp., Fraxinus sp. and Quercus sp. in the 
British Isles (herb. IMI, unpubl.). Borowska ( I 975) recorded it from bark of 
Quercus robur L. collected in Poland . 

The conidia, evidently, may have a much more complex shape than that 
illustrated by either Sutton ( 1975) o r Borowska ( 1975) and are o ft en large , 
multi-branched structures. As pointed out earl ier (Kirk , 1979), they readily 
fragment into smaller propagules. 

Illustrations: Borowska (197 5), Sutton (1 975). 

Specimens examined : Rayleigh , Essex , U.K., 25 Dec. 1980 and 5 July 

198 1, B.M. Spooner , IMI 255 770 , 255780b and 26 1098; Studland, Dorset , 
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U.K., 9 July 198 1, P.M. Kirk 987, IMI 260600 ; \Vheatfen Broad, Norfolk , 
U.K ., 24 Aug 1981 , M.B. &J .P. Ellis , IMI 26 1545. 

ANUNGITEA FRAGILIS B. Sutton, Mycol. Pap, 132: 10 (1973). (Fig I C) 

The occurrence of Anungitea fragilis B. Sutton (1973a) on Laurus nobilis 
leaf litter was reported earlier (Kirk, 1982b). The collections cited below 
differ from those which could be considered as typica l (Kirk , 1982a) in the 
presence o f only relatively short conidiopho res ( 10 - 15 ( -20) x 1·5 - 2 ·5 J,.~m) 
and production o f somewhat smaller (5-8 (- 10·5) x 1- 1·5 ( - 2) l'm ) ,O 
( - I )-septate conid ia. Evidence which suggests that these collections should be 
referred to A. fragilis is o btained from an examination o f the conidia and 
conid iogenous loci. ln both typical and atypical collections the conidiogenous 
loci consist of cylindrical denticles with distinctly thickened apices with the 
conidia possessing a sometimes excentric but sim.ilarly thickened basal scar. 
The conidia in the atypical collect ions have no t been observed in the short 
unbranched chains which are a characteristic of the typical coUections. 

Specimens examined: Royal Botanic Gardens , Kew, Surrey, U. K., 3 Apr. 
198 1, P.M. Kirk 907c & 9 19a, IMI 257 10 1c & 2 57 11 3a ; Achamore, Isle of 
Gigha, U. K., II May 1981, R.W.G. Dennis, IM1 259035b & 259042b ; Lymin
gton, Dorset, U.K., 10 July 198 1, P.M. Kirk 1015 , IMT 260802 ; Castell, 
Powys, U.K., II July 1981, R.W.G. Dennis, IMI 26 111 9d ; East Lulworth , 
Dorset , U.K ., 12 July 198 1, P.M. Kirk 1035 , IMI 260926; Fleet churchyard , 
Dorset, U.K., 13 July 198 1, P.M. Kirk - 1055, IMI 260946; Abbotsbury , 
Dorset, U.K ., 13 July 1981, P.M. Kirk 1070, IMI 260961 ; Lyme Regis, 
Dorset , U.K., IS July 198 1, P.M. Kirk 1089, IMI 26 1287; Christchurch 
Priory, Dorset , U.K. , 17 July 1981, P.M . Kirk II II , IMI 26 1265 : Tun
bridge Wells, Kent , U.K. , 2 Oct. 1981, B.M. Spooner, IM1 262737c; Slindon, 
Sussex, U.K ., 3 Apr. 1982, P.M. Kirk 11 43, IMI 266740. 

ANUNG!TEA HETEROSPORA P.M . Kirk, Tra ns. Br. Myco l. Soc. 80 : 
449 ( 1983). (Fig. I D) 

The occurrence of this recently described species (Kirk , 1983) on Laurus 
nobilis leaf litter suggests that it is probably of widespread occurrence 
throughout the British Isles and is able to colo nize a variety of dead leaves 
and o ther substrata . Concurrent to its description it was reported on dead 
stems of Rosa sp. and Rubus fruiticosus L. agg. and leaves of flex pernyi 
Franch. and Pseudowirltera co lo rata (Raoul) Dandy. It is also known to occur 
on dead leaves o f Phormium tenax J.R. & G. Forst. (herb. IMI unpubl.). 

The heterogenous nature of the conidia is evident in the present col
ections. Thus, in IMI 26 1100 , the conidia are invariably solitary whilst in 
IMI 260601 both sol itary and catenate conidia occur. 
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Fig. 3. (A) Beltrania quema. (B) Camposporium antennatum. (C) Chalara 
fungorum (D) Chalara fusidioides. 
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Specimens examined : Christchurch Priory , Dorset , U.K., 5 July 198 1, P.M. 
Kirk 963a, IMI 260618a; Rayleigh , Essex , U.K., 5 July 198 1, D.M. Spooner, 
IMI 26 1100; Studland , Dorset , U.K. , 9 July 198 1, P.M. Kirk 988, IMI 
26060 I . 

BELTRANIA QUERNA Harkn., Bull. Calif A cad. Sci. I : 39 (1884). (Fig.3A) 

Setae up to 300 JJm or more high , 5 - 9 ,urn wide abo ve the base , basal cell s 
up to 25 pm wide. Conidiophores typ ically borne o n the basal cells of the 
setae , up to 80 s,.tm or mo re high , 4 - 7 ,urn wide. Co nidia asy mmetrica lly 
biconic, rounded at the base, 20 - 30 pm long, 6- 9 pm wide at the broadest 
point, apical appendage 4-7 J1m long. 

Specimens examined: Royal Botanic Gardens , Kew, Surrey , U.K., 3 Apr. 
198 1. P.M. Kirk 903, 904a , 9 15b , 9 16b , IMI 257097 , 25 7098a, 25 7 1 09b , 
257 110b ; Christchurch Priory , Dorset , U.K. , 5 July 1981, P.M. Kirk 964 , 
IMI 260619 ; Studland , Dorset , U.K., 9 July 198 1, P.M. Kirk 989 , IMI 
260602; Christchurch Priory, Dorset , U.K., 17 Ju ly 198 1, P.M. Kirk 1105, 
IMI 26 1259 . 

The occurrence o f Be/crania quema in the British Isles was reported by 
Kirk ( I 982a) whe re it was suggested that it probably o ccurred wherever its 
then o nly known substratum, Quercus ilex L. leaf litter, was found. That it 
should be fo und to occur o n L. nobilis leaf litter is, perhaps , not too surpri
sing since at all four localities cited above Q. ilex trees were either close by or 
adjacent to the sweet bay . 

CA MPOSPORIUM ANTENNA TUM Harkn., Bull. Calif A cad. Sci. I: 37 
( 1884). (Fig. 3B) 

Coroidifl cylindrical, pale brown, smooth ,(4- }7 - ll ( - 14}-septate , 45 - 75 
(-8 5) JAm long , 7 - 10 Jlffi wide , apical cell somewhat flattened and with a 
thickened wa ll dista ll y, o ft en bearing laterally 1- 3 hyaline, non-septate 
filiform appe ndages, basal cell hemispheri cal , typica lly wit h a slightly ra ised 
truncate projectio n at the point of atta tchment to the conidiogcnous cell. 

Specimens examined: Roya l Botanic Gardens , Kew, Surrey , U.K., 3 Apr . 
198 1, P.M. Kirk 905a, 906a . 907a, IMI 2 57099a , 257 100a, 257 101a ; East 
Lulworth, Dorset , U.K., 12 July 198 1, P.M. Kirk 1029 , IMI 2608 16: Fleet 

Churchyard , Dorset , U. K., 13 July 198 1, P.M. Kirk 1049 , IMI 260940 ; 
Christchurch Priory , Dorset , U.K., 17 July 1981 , P.M. Kirk 1107, IMI 
26 1261. 
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In the absence of the characteristic lateral appendages the somewhat flat
tened apica l cell with its thickened dista l wall serves to distinguish Campos
parium antenna tum from the other two species of Cam posporium which have 
been recorded on L. nobilis leaf litter (Kirk, 1981 ). 

There appears to be no formal report of the occurrence of C. arztennatum 
in the Bri tish Isles although the name has appeared in a lis t of species recorded 
at a British Mycological Society foray (Moodie, 1981). Matsushima (1975) 
recorded it from Japan on leaf litter of Cin namomum japonicum Siebold and 
Ficus erecta Thunb . 

Illustrations: Ellis ( 1971 ). Hughes (1951 a), lchinoe ( 197 1 ) , Matsushima 
( 1975), Peck & Solheim (1958). 

CEPHALOTRl CHUM ST EMONITIS (Pers.) Link, Magazin Ges. naturf Fr. 
Berl. 3: 20 (1809). (Fig. 4A) 

Doratomyces stemo nitis (Pers.) Morton & G. Sm., My col. Pap. 86 : 70 ( 1963). 
Synanamorph: Echinobotryum atnlm Corda 

Of widespread distribut ion, known to occur throughout Europe, North 
America and India, this species has been isola ted from dung and soil and has 
been collected growing on various types of rotten wood and bark (herb. IMI, 
unpubl. ). It does not appear to have been previously recorded from leaf 
litter. 

lllustra tions: Ellis ( 197 1 ), Hen nebert ( 1968), Matsushima ( 197 5), Morton 
& Smith (1963). 

Specimens examined: Christchurch Priory , Dorset, U.K. , 17 July 198 1, 
P.M. Kirk 11 13, IMI 261267: Slindon , Sussox, U.K ., 3 Apr. 198 1, P.M . Kirk 
11 45 , IMI 266742. 

CHALARA FUNGO RUM (Sacc.) Sacc. , Michelia 1: 80 (1877). (Fig. 3C). 

Phialides pale brown, smooth , 26 - 38 p m high , comprising an ellipsoid to 
cylindrical venter I 0 - 16 p m long , 6 - 8 t.t m wide and a cy lindrical co/laret te 
16-22 pm Long, 2·5-3 pm wide. Conidia cylind rical with truncate ends, non
septate , hyaline, smooth , 7 - 11 p rn long, 2 - 2·5 ,urn wide. 

Specimens examined : Royal Botanic Gardens, Kew, Surrey, U.K .. 3 Apr. 
1980, P.M. Kirk 909, IMI 257103; Achamore, Isle of Gigha , U.K., 11 May 
198 1, R.W.G. Dennis, IMI 259030; Wheatfen Broad, Norfolk, U.K. , 25 June 

198 1, M.B. & J .P. Ellis, IMI 260 107; Christchurch Priory, Dorse t , U. K., 
5 J uly 198 1, P.M. Ki rk 966 , IMI 26062 1; Lymington, Dorset, U.K., 9 Ju ly 
1981, P.M. Kirk 1008, IMI 260795; East Lu1worth, Dorset , U.K. , 12 July 
1981, P.M. Kirk 1030a, IMI 2608 17a. 



Fig . 4. (A) Cephalotrichum stemonitis with Echinobotryum atrum 
synanamorph, (B) Oiplocladiella scalaroides . (C) Gyrothrix 

podosperma. 
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Nag Raj & Kendrick (1975) redescribed this species based on an exam
ination of a slide derived from the holotype, on /lydnum compactum Pers . : 
Fr. collected in Italy . No o ther collections were examined . In addition to the 
collections ci ted above, Chalara fungorum (Sacc .) Sacc. is also known to 
occur on decaying leaves of Rhododendro n po nticum L. and rotten wood of 
Fagus sylvatica from the British Isles (herb. IMI, unpubl.). 

Illustrations: Nag Raj & Kendrick ( 1975). 

CHALARA FUSIDIOIDES (Corda) Rabenh. , Duetscll. Kry ptfl l : 38 ( 1844). 
(Fig. 30 ) 

Phialides pale brown , smooth, 16-24 pm high, comprising a subglobose to 
broadly ellipsoid venter 4-6 pm long, 4-S J,lm wide and a cylindrical co ll
arette 12- 18 J,l m long, 2- 2·5 pm wide. Conidia. cylindrica l with truncate 
ends, non-septate, hy aline, smooth , 3- 6 pm long, 1·5-2 pm wide. 

Specimen examined: Lyme Regis, Dorset, U.K ., IS July 198 1, P.M. Kirk 
1084,1Ml 26 1282 . 

Nag Raj & Kendrick (1975) reported this widespread species from Canada , 
Czechoslovakia, India, Italy and New Zealand on a variety of substratum 
types. In the British Isles it is known to occur on decaying needles and cones 
of Pinus sylvesrris L. and Pinus m"gra Link (herb. IMI. unpubl.) . 

Illustrations: Nag Raj & Kendrick (1 975). 

CRYPTOCORYNEUM CONDENSATUM (WaUr.) Mason & S. Hughes ex S. 
Hughes, Can. J. Bot. 36: 758 (1958). (Fig. SA) 

This species is presently known only fro m Europe and North America 
(herb. IMI , unpubl.) and thus appears to have a more restricted distribution 
than the closely related Cryptocoryneum rilstonii M.B. Ellis (see Kirk, 
1982b). Collections from the British Isles in he rb . IMI are aU on rott en wood 
from a to tal of eighteen different tree species. It does not appear to have been 
previously recorded from leaf litter. 

IUustrations: Ellis (1 97 1 ), Schoknecht & Crane ( 1977). 

Specimen examined: Royal Botanic Gardens. Kew, Surrey, U.K., 3 Apr. 
1981 , P.M . Kirk 9 11 , IMI 257105. 

CYLINDROTRI CHUM OLIGOSPERMUM (Corda) Bonorden, Handb. al/g. 
Myko l.: 88 (1 85 1). (Fig. SB) 
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Fig. S.(A) Cryptocoryneum condensatum. (B) Cylindrotrichum oligospermum 
(C) Epicoccum nigrum. (D) Fusariella hughesii. (E) Hansfordia pulvinata. 
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Conidia aggregated into a liqu id drop let , cylind rical with rounded ends, 
smooth, hyaline , medianly 1-<eptate, 12- 16 ( -20) 11m long, 2·5-3 1lm wide. 

Specimens examined: Ach amore, Isle o f Gigha , U.K. , II May 1981 . 
R.W.G. Dennis, IMI 259033b: Christchurch Priory , Dorset, U.K. , 5 July 
198 1, P.M. Ki rk 970, IMI 260625; East Lulworth, Dorset , U.K. , 12 July 
198 1, P.M. Kirk I 034 , IMI 260836; Lyme Regis. Dorse t , U.K., I 5 July 198 1, 
P.M. Kirk 1088, IMI 261286 ; Slindon , Sussex, U.K .. 3 Apr. 1982, P.M. Kirk 
1149, IMI 266746. 

Collections of this species in herb . IMI are from Europe, North America 
and India but it is likely that the species occurs elsewhere. In t he Brit ish Isles 
it is found on a variety o f decaying wood types and herbaceous stems and is 
also known to occur on leaf litter o f Quercw ilex. 

Illustrations: Ellis (1 97 1 ) , Gams & Holubova-Jcchova (1976). 

DIPLOCLADIELLA SCALAROID ES Arnaud ex M.B. Ellis, More Demo till· 
ceous Hyphomycetes: 229 (1975)). (Fig. 4B) 

This easily recognised hyphomycete was recorded earlier (Kirk , J982a) 
on fallen leaves of Quercus ilex. Since Matushima (1980) found it colonizing 
a variety of fallen leaf types in Tajwan it was not unexpected , therefore, that 
it should be found on L. nobilis leaf litter. 

In addition to those illustrations cited earlier ( Kirk , 1982a) a collection 
from Genis ta tincroria L. was illustrated by 0. & R. l·filber ( 1980). 

Specimens examined: Royal Botanic Gardens. Kew. Surrey, U. K .• 3 Apr. 
198 1, P.M. Ki rk 906c and 9 19b, IMI 2571 OOc and 2571 13b; Slindon, Sussex, 
U.K., 3 Apr. 1982 , P.M. Kirk 1154b, IMI 266751b. 

ENDOPHRAGM JELLA LAURI P.M. & C. M. Kirk apud Kirk , Trans. Br. 
Mycol. Soc. 78 : 29 ( 1982). 

Paratric11oco nis biseprata Matsushima, Icon. microfung. Matsushima Ieee .: 
189 (1975 , non Endophragmiella biseptara (Peck) S. Hughes. Fungi 
Canademes No. 12 5, 1978). 

Whilst searching the illust rations in Matsushima's book ( 197 5) the author 
fortuitously turned to Plate 190 and at o nce noticed the remarkable resemb
lance of the conidia depicted in fig . 2 of t hat plate to those of Endophrag

miella lauri (Kj rk , 1982b). Although conidiophore proliferation in Pararricho· 
canis biseptata Matsushima (1 975: 106, Plates 189/1-3 and 190/2) was des· 
cribed as sympodial with denticles persisting on the elongating conidiogenous 
cell the recollection th at in £. hymenochaericola S. Hughes a somewhat 
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simila r phenomenon was described ( Hughes, 1978) pro mpted an exam inatio n 
o f authen tic material o f P. biseptata because the holoty pe islost (Matsushima , 
pers. comm. ). The subsequent examination confirmed t hat P. biseprara and E. 
/auri are conspecific and although the name P. b iseptuta predates£. faun· by 
some seven years the epithet biseptata is preoccupied in Endophragmiella and 
the refo re the correct name for this species is£. lauri. 

ntustrations: Kirk ( I 982b), Matsushima (I 975 ). 

Specimens examined: On Podocarpus macro phy lla D. Do n l eave~ , Hachijo 
Island , Japan , Sept. 197 0 , T. Matsushima MFC-3201 , IM I 265764, slide ex 
herb . Matsushima; on leaves of Laurus nobilis; Brodick Castle , Isle o f Arran, 
U. K., 8 Sept. 1980, P.M. Kirk 760 , IMJ 252136, holotype ; Christchurch 
Priory, Dorset, U.K. , 5 July 1981, P.M. Kirk 97 1, IMI 260626; Siudland, 
Dorset , U.K., 9 July 198 1, P.M. Kirk 99 5, lMI 260608; Lymington , Dorset , 
U.K., 10 J uly 198 1, P.M. Kirk 10 16, IMI 260803; Eas t Lulwo rth , Dorse t , 
U. K., 12 J uly 198 1, P.M. Kirk 1036 ,IM1 260927 . 

EPICOCCUM NJG RUM Link, Magazin Ges. naturf Fr. Berl. 7 : 32 (1 8 15). 
(Fig 5C) 

Epicoccum purpurascens Ehrcnb., Sy lv. myco. l .: 12 (1818). 

This species ranks as o ne o f the most co mmon hypho mycetes , the records 
in herb. IMI indicating t hat it occurs o n over 200 different substrata, including 
178 different plant genera, and tha t it is cosmopolitan in dist ribution being 
known from all the major land masses except Antarctica. 

Specimen examined: Tunbridge We1ls, Kent , U.K., Oct 198 1, B.M. 
Spooner, IMI 262745a . 

FUSARIELLA HUGHESII Chabelska-Frydman , Can. f . Bo t. 42: 1485 
( I 964 ). (Fig . 5D) 

Co lonies floccose, irregular in o utline , olivaceous green to greyish green . 
Conidia cylindrical to narrowly ellipsoid , often somewhat truncate at the 
base, smooth , hyaline , greyish green in mass, ( I - ) 3-sep tate , (10- ) 13-24 
11m long, 2·5-4 J,Lm wide. 

Specimen examined: Abbo tsbury , Dorset, U. K., 13 July 198 1, P.M. Kirk 
I 071 , IMI 260962. 

This species , described from Phalaris minor Retz . and Trigonella arab ica 
Del. collected in Israel {Chabelska-Frydman , 1964) was recorded fro m soil 
collec ted in Alaska by Matsushima (1 975) and collections in herb . IMI 
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extend its range to the British Isles, India and Pakistan. It is known to occur 
in the British Isles on dead stems of Anthriscus sy lvestris (L.) Schims., Dip
sacus sp ., Foeniculum vulgare Mill. , /Jeracleum sphondylium L., Lupinus 
polyphyllus Lindl. , Tllalictrum flavum L. and Urtica dioica L. , and dead bark 
of Sa mbucus nigra L. 

must rations: Chabelska-Frydman (1964), Ellis ( 197 1 ), Matsushima ( 1975). 

GYROTHRIX PO DO SPERM A (Corda) Rabenh., Deutsch . Kryptfl I : 72 

(1844). (Fig. 4C) 

Setae up to 170 pm or more high , 3·5-4·5 IJffi wide just above the swollen 
base, subdichotomously branched , trunk smooth , branches echinulate . Com·
diogenous cells solitary , lageniform , 8-12 jJm high , 3 - 4 11m wide at the 
broadest point , 1·5 JJm wide at the apex. Conidia accumulating in whitish 
masses, straight or slightly curved , cylindrical or fusoid , smooth , hyaline, 
12- 18 )1m long, ( 1·5 - ) 2 ( - 2·5) )1m wide. 

Specimen examined : Lyme Regis, Dorset , U.K., 15 July 198 1, P.M. Kirk 
I 090, IMI 26 1288. 

The occurrence of Gyro thrix spp . in the British Isles wa s discussed by Kirk 
(198 1) where the present species was reported from only two collections, on 
Corex riparia Curt. and Pllragmites sp. That it should be found on leaf litter 
of L. nobilis is , perhaps, not too surprising when one considers that Saccardo 
recorded it from this substratum (1878, 1886), although incorrectly referring 
his Italian collect ions to the indoubtedly closely related (Kendrick , 1980), 
but distinct , Circinotrichum maculiforme Nees (see Pirozynski, 1962). 

Dlustrations: Ellis ( 1971 ), Pirozynski (1962), Saccardo (I 88 1, as Circino
trichum macuilforme). 

HANSFORDIA PULVINATA (Berk. & M.A. Curtis) S. Hughes. Can. J. Bo t. 
36: 77 1 (1958). (Fig. 5E) 

Although o f widesp read and frequent occurrence in the tropics where it is 
commonly fou nd overgrowing other fungi , especially species of Cercospora 
sensu Jato , Handsfordi4 pulvinata (Berk. & M.A. Curtis) S. Hughes is also 
known from five collections from the British Isles (herb. IMI, unpubl.). 
These collections comprise bark of A cer pseudo platanus L. , Ulex europaeus 
L. and Ulmus sp. , and leaves of Lycopersicon lycopersicum ( L.) Karst. in 
association with Fulvia fulva (Cooke) Ciferri , and Malus sp. in association 

with Venturia inaequalis (Cooke) Winter . It does no t appear to be associated 
with any other fungus in the present collection . 

Illustrations: Ellis( I97 1). 
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Specimen examined: Tun bridge Wells , Kent , U.K. , 2 Oct. 198 1, B.M. 
Spooner, IMI 262732. 

HEMIBELTRANIA MITRATA P.M. Kirk , sp.nov. (Fig. 6) 

Coloniae effusae, pilosae, saepe inconspicuae, pallide brunneae ad brun
neae. Mycelium partim superficiale, partim in su bstrata immersum, ex hyph.is 
laevibus, ramosis, septa tis, pallide brunneis , 1·5 - 2·5 J,Jm latis compositum. 
Co nidioph ora macronemata, mononemata, solitaria , simpicia, erecta , ex 
mycelia superficiali orientia, recta vel lcviter flcxuosa , pallidc brunnea ad 
brunnea, ad apicem pallidiora , laevia , septata, 35 - 85 JJm alta , 3- 4·5 ~m 
lata , ad basem innat a usque ad I 2 ,urn diam vel 16 1Jm longa, Spm lata. 
Cellulae conidiogenae in conidia ph oris incorporatae, terminates, polyblasticae, 
holoblastice proliferantes, sympodiales, interdum geniculatae , denticulatae, 
denticuHs brevibus et conicis , ad apicem nil incrassa ti s. Conid ia acrogena, 
solita ria , sicca, mitriformia , subhyalina ad pallidissime brunnea , Iaevia, 
secedentia schizolytice, inaequaliter 1-septata , 14- 17 (- 24) p m tonga, 
4·5-5·5 ( - 6·5) Jlm lata maxima in parte, ad basim nonnihil protuberantem 
et truncatam 1- 1·5 pm lata . 

ln folio emortuo Elaeagni macro phylla Thunb ., Achamorc, Isle of Gigha , 
U.K. , 10 May 198 1, R.W.G. Dennis, IMI 259060a, holotypus. 

Colonies effuse, hairy , often inconspicuous, pale brown to brown. Myce
liwn partly superficial , partly immersed in the substratum , composed of 
smooth, branched, septate, pale brown , 1·5- 2·5 pm wide hyphae. Conidio
phores macronematous, mononematous, solitary, simple, erect , arising from 
the superficial mycelium, straight or slightly flexuous, pale brown to brown, 
paler towards the apex, smooth, septate, 35-85 ,urn high, 3-4·5pm wide, up 
to I 2 pm diam or 16 pm long, 5 f.Jffi wide at the swollen base. Conidiogenous 
cells integrated , terminal,polyblastic , proliferating holoblastically, sympodial, 
sometimes geniculate, denticulate, the denticles short and conical with 
unthickencd apices. Conidia aerogenous, solitary , dry , mitriform , subhya\ine 
to very pale brown , smooth , seced ing schizoly ticatly, unequally 1-septate , 
14 - 17 ( -24} 11m long, 4·5-5·5 (- 6·5} 11m wide at the broadest point , 1-1 ·5 
~m wide at the sometimes protuberant and truncate base. 

Specimens examined : On decaying leaves of Elaeagnus macrophylla , 
Achamore, Isle of Gigha, U.K. , 10 May 198 1, R.W.G . Dennis, IM1 259060a, 
holotype ; on decaying leaves of Lourus nobilis, Lyme Regis, Dorset , U.K ., 
15 July 1981, P.M. Kirk 1095 , IM1261293. 

A discussion of t he extended concept of the genus Hemibeltrania Piroz. 
has been presented earlier (Kirk , 1983). The distinct shape and }-septate 
nature of the conidia in 11. mitrata at once d ist inguish it from other species 
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Fig. 6 . Hemibe1trania mitrata. 



277 

of Hemibeltrania and those dematiaceous hyphomycetes with which it is 
probably congeneric and which are presently described in or have been 
previously referred to other genera. 

IDRI ELLA GRISEA (B. Sutton , Piroz. & Deighton) von Arx , Sydowia 34: 
36 (! 98 1 ). (Fig. 7 A) 

Microdochium griseum B. Sutton , Piroz .& Deighton , Can. J. Bot. 50: 1904 
(1972). 

Conid iophores unbranched, non-septate, smooth, subhyaline to very pale 
brown at the base , I 0 - 20 pm high , 3- 4 p. wide. Conidia falcate, non-septate, 
smooth, hyaline, 14·5 -20 (-25) j.Lm long, 2-2 ·5 j.!m wide. 

Specimen examined : Achamore , Isle of Gigha, U.K., II May 198 I. R.W.G. 
Dennis, IMI 25903 5e. 

The genera ldriella and Microdochium were considered by von Arx (1981) 
and it was proposed tha t Microdochium should be restricted to those species 
which lack pigmentation and that ldriella should be characterized by species 
with slightly pigmented conidiophores and mycelium and the presence of a 
Trichocladium -like synanamorph . 

Tn the present collection the synanamorph was not observed but the coni
diphores were slightly but distinctly pigmented at their base . 

Illustrations : Sutton , Pirozynski & Deighton ( 1972). 

PHAEOlSARIA CLEMATIDIS (Fuckel) S. Hughes, Ca11. J. Bot. 36: 795 
( 1958). (Fig. SA) 

Synnemata up to 25 0 1Jm high , up to 15 .urn wide at the base , subulate. 
Conidia ellipsoid, 5- 7·5 j.Lm long, 2-2 ·5 j.Lm wide. 

Specimen examined : Studland, Dorset, U.K., 9 July 198 1, P.M . Kirk 996 , 
IMI 260609. 

A cosmopolitan species which is typically lignicolous but also occurs o n 
dead stems and leaves of a wide range of host plants. In the Brit ish Isles it 
has been recorded on decaying wood of Acer pseudopkztanus , Clematis sp., 
Sambucus nigra and Ulmus sp ., and dead stems of Heracleum sp. and Rubus 
[ruticosus agg. ( herb. IMI , unpubl.). There appears to be no records of its 
occurrence on fallen leaves in the British Isles. 

Illustrations: De Hoog & Papendorf (1976), Ellis (1971), Hughes (1978) 
Matsushima (I 975). 
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Fig . 7. (A) Microdocbium griseum. ( B) Pterygosporopsis fraailis . 
(C) Sesquicillium candelabrum. 



E 

Fig. 8. (A) Phaeoisaria clematidis. (B) Plewotheciopsis bramleyi. 
{C) Sporidesmium leptosporum (D) Subramaniomyces 
fusisaprophyticus. {E) Torula herbarum. 
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Fig. 9 (A) Phaeostalagmus cyclosporus. (B) Phaeostalagmus tenuissimus. 

PHAEOSTALAGMUS CYCLOSPORUS (Grove) W. Cams apud Cams & 
Holubova-Jechova, Stud. Mycol. 13: 9 1 ( 1976). (Fig. 9A) 

Stachylidium cyclosporum Grove. J. Bot., Lond. 22 : 199 (I 884). 
Verticillium cyclosporum (Grove) Mason & S. Hughes apud Hughes, Mycol. 

Pap. 45 : 19 (1951). 

Hughes ( 1978) reports a single collection of this species from New Zealand 
on rotten wood. Collections in herb. IMI are from Europe only , where it is 
known to occur on 20 different t ypes of decaying wood and dead herbaceous 
stems. 

Conidiophore morphology in the two collec tions cited below differ signi
ficantly . ln IMI 255777 conidiophores are of the normal type as described 
and iUustratcd by Ellis (197 1) and Cams & Holubova-Jechova ( 1976). In IMI 
260604a, however, only 'Chlo r idium-type' conidiophores, as described and 
illustrated by Kirk (1982c), are present . 

IUustrations : Ellis (1971, as Verticillium cyclosporum), Gams & Holu bova. 
Jechova ( 1976), Hughes ( 195 1 b, as V. cyclosporum, 1978). 

Specimet~s examined : Rayleigh, Essex, U.K., 25 Dec. 1980, B.M . Spooner, 
IMI 255777: Studland , Dorset, U.K ., 9 July 198 1. P.M. Kirk 991a, IM I 
260604a. 
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PHAEOSTALAGMUS TENUISSIMUS (Cord a) W. Gams apud Gams & 
Holubova-Jechova. Stud. My col. 13: 93 (1 976). (Fig. 9B) 

Verticillium tetzuissimum Corda, Icon. Fung. 1: 20 ( 183 7). 

Apparently less common than the previous species , although more fre
quently encountered on leaf litter, Phaeostalagmus tenuissimus (Corda) W. 
Gams is known to occur in North America and Europe, including the British 
Isles. 

lllustrations: Ellis (197 1, as Verticil/fum tenuis.rimum) , Gams & Holubov3-
Jechova ( 197 5), Hughes (1 95 I b, as V. tenuissimum ). 

Specimens examined: Rayleigh , Essex , U.K., 2 5 Dec. I 980 , B.M. Spooner, 
IMI 255 778; Royal Botanic Gardens, Kew, Surrey, U.K., 3 Apr. 198 1, P.M . 
Kirk 9 12b, IMI 2571 06b . 

PLEUROTHECIOPSIS BRAMLEY! B. Sutton, Tra ns. Br. My co /. So c.6t : 
420 ( 1973). (Fig. 8B) 

Sutton (1 973b) described Pleuro theciopsis bramleyi B. Sutton fro m bark 
of flex sp. and cited addit ional collections on the bark of Betula sp. and 
?Salix sp. Recent collections in herb . IMI are o n decaying wood and bark of 
Corylus sp. and Fraxinus sp. It is presently known only fro m Europe (herb. 
IMI , unpubl. ) and does not appear to have been previously reported from lea f 
li tt er. 

Illustrations: Su tton (1 973b). 

Specimem examifJed : Christchurch Priory , Dorset, U. K. , 5 Ju ly 198 1, 
P.M. Kirk 973, IMI 260628 ; Lymi ngton. Dorset , U.K., 10 July 19 8 1, P.M. 
Kirk 101 8, 1MI 26080 5. 

PSEUDOCERCOSPORA UNICOLOR (Sacc. & Penz.) P.M. Kirk , comb . nov. 
(Fig. 10) 

Cercospora unico /or Sacc. & Pcnz. , Michelio 2 : 642 (1 882). 

Leaf spots not distinct or absent . Colonies hypophyllous, olivaccous , 
composed of a lax velutinous tangle o f second ary mycelium , conid iophores 
and conidia , randomly interspersed with loose fascicles of short conidio
phores. Primary my celium interna l, composed of pale brown, smooth , septate, 
branced, 1-3 l,lm wide hyph ae. Stroma often well developed , substo matal , 
subglobose, up to 60 J,tm or more wide, pale brown to brown , darker at the 
margins, giving rise to a fascicle of 5-9 hyphae which emerge through the 
stoma to form the superficial mycelium. Secondary my celium superficial , 
com posed of pale brown , smooth , septa te . branched , 2 - 4 J,tm wide hyphae . 
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Fig. 10. Pseudocercospora unicolor. 
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Conidiophores arising terminally and laterally from the secondary mycelium 
or rarely forming loose fascicles which arise from aggregations of hyphal 
cells , erect to recumbent, simple or rarely branched , straight o r slightly 
flexuous , septate, pale brown , 20 - 40 ( - 60) JJm high , 3-5 j.lm wide , conidial 
scars 1·5- 2·5 11m wide, unthickened , on small shoulders or on short conical 
denticles. Conidia solitary, pale olivaceous brown , smooth or very minutely 
echinulate o r verruculose, cylindric to obclavate-<:ylindric , straight or slightly 
curved , (1-) 3-6 ( - 10)-septate, not const ricted at the septa, 30-70 ( - 95 ) 
IJffi long, 3-4 ( - 5) pm wide, 1·5 - 2·5 IJffi wid e at the base which comprises 
an unthickened scar which is rarely more deeply pigmented than the conidium 
wall . 

Specimen examined: Fleet Churchyard , Dorset, U.K. , 13 July 198 1, P.M. 
IGrk I 0 50, IMI 26094 1, neotype . designated here. 

Saccardo ( 1882) described Cercospora unico lor Sacc. from a faded leaf of 
L. nobilis collected in gard ens at Grenoble in July 188 1. The fungus was 
growing on the lower surface of the leaf ('in pag. inf. foliorum') and was 
distinguished by its branched hyphae and the concolourous conidia and 
hyphae ('Hyphis longis ramosis, conidiis hyphisque unicolo ribus max dig
noscenda species'). The holotype, T [herry, J.J.l N° 6 187 preserved in herb. 
PAD, which is a single leaf, is devoid of any fungus which conforms to that 
portrayed in the original descript ion. However. a pencil sketch on the label to 
which the holotypc is attached depicts a fungus which is considered to be 
conspecific with the collection described above. 

There are several points upon which the two descriptions differ . The 
conidia are, on average, somewhat shorter in the present collection as are the 
con.idiophores. Such differences are not , however , considered significant in 
this group of fungi (Deighton, 1976: 9- 10). 

Chupp (1 954), in his broad concep t of the genus Cercosporo, accepted C. 
unicolor as a distinct species on the strength of the description given by 
Saccardo since he was unable to study the type. Following Deighton (1976), 
species of Cercospora sensu Jato which are charac terized by unthickened 
conidial scars and the production of a superficial secondary mycelium are 
referred to Pseudocercospora. 

PSEUDOMICRODOCHIUM LA URI P. M. Kirk , sp. nov. (Fig. II A) 

Coloniae effusae , pulveraceae, albae, saepe inconspicuae . Mycelium pie· 
rumque in substrata immersum, ex hyphis pall ide brunneis, laevibus, ramosis, 
septatis , 1-2 J,fm latis compositum, Conidiophora absentia. Cellulae conidia· 
genae ex mycelia proxime productae, nonnihil aggregatae, monophialidicae , 
ampulliformes ad dolllformes, ra ro cylindricae , hyal.inae, laeves, coHos indi· 
st inctis , 5- 7 ( - 12) p.m altae, ad basim 3·5 - 5 pm latae, ad apicem 1- 1·5 1Jm 
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Fig. II. (A) Pseudomicrodochium lauri . (B) Septofusidium elegantulum. 
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!alae. Conid ia hyalina , laevia , cyHndrica cum apicibus rotundatis, non-scptata , 
(10-) 12-1 4 (- 16) ~m longa , 2 - 2·5 ~m lata. 

In folio emor tuo Lauri nobilis, Fowey O turchyard, Fowey , Cornwall , 
U.K., IS May 1982, P.M. Kirk 1196, IMI267649 , holotypus. 

Colonies effuse, powdery, white , o ften inconspicuous. Mycelium mostly 
immersed in the substra tum , composed of pale brown, smooth , branched , 
septa te, 1- 2 J,tm wide hyphae. Conidiophores absent. Conidiogenous cell.f 
produced direc tly from the mycelium , aggregated into small groups, mono
phialidic, ampultiform to doliiform, rarely cylindrical , hyaline , smooth , with 
an indistinct colla rene, S- 7 ( - I 2) pm high , 3 ·5- 5 1Jm wide at the base, 1- I -5 
pm wide at the apex. Conidia hyaline , smooth , cylindrical with rounded ends, 
non-septate, {19 - ) 12- 14 ( - 1 6) ~m long, 2- 2·5 ~m wide. 

Specimens examined : Achamore, Isle of Gigha , U.K., 11 May 198 1, R.W.G. 
Dennis , IMI 259042a; Fowey Churchyard , Fowey , Cornwall , U.K., 15 May 
1982, P.M. Kirk I 196, IMI 267649 , ho lotype . 

Pseudomicrodochium was established by Sutton (1975) for two minute 
hyaline hyphomycetes, P. aciculare B. Sutton and P. cylindricum B. Sutton 
which were found on decaying cupules of Castanea sativa Mill ., and was 
characterized by the presence of discrete monophialidic conidiogenous 
cells borne directly on the vegeta tive hyphae. The present species differs from 
P. aciculare and P. cylindricum in the production of a pigmented immersed 
mycelium . It would appear to be closed toP. cylindricum , differing from it in 
the formation of shorter and broader symmetrical conidia wh ich lack septa. 

PTERYGOSPOROPSIS P.M. Kirk, gen.nov. 

Coloniae effusae , pilosae , interdum inconspicuae . Mycelium partim super
ficiale , plerumque in substrata immersum, ex hyphis laevibus, pallide brun
neis, ramosis, septatis compositum. Conidiophora macronematosa , mono
nematosa , solitaria vel fasciculata, erecta , simplicia , recta vel flex uosa, pal
lide brunnea ad brunnea, septata , ex mycelia immerso orientia. Cellulae 
conidiogenae in conidiophoris incorporatae, termi nales, polyblasticae, ho lo
blastice proliferantes, sympod iales, denticulatae, cylindricis cum denticulis 
quibus sunt apices truncati et nil incrassa ti. Conid ia acrogena, breviter cat
enata , sicca, late fusiformia ad ellipsoidea vel clavata ad angusti obovoidea, 
sine septis, laevia vel minute echinulata, hyalina ad paUidissime brunnea , 
secedentia schizolytice. 

Species typica Pterygosporopsis f ragilis P.M. Ki rk 

Co lonies effuse, hairy , sometimes inconspicuous. Mycelium partly super
ficial , mostly immersed in the substratum, composed of smooth , pale brown , 
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branched, sep tate hyphae. Conidiopllores macronematous, mononematous. 
solitary o r fasciculate, erec t , simple , st raight or flexuous, pale brown to 
brown, septate, aris ing from the immersed mycelium. Conidiogenous cells 
in tegra ted , terminal, polyblastic, proliferating holoblastically, sympodial, 
denticulate, the denticles cylindrica l with unthickened apices. Conidia aero
genous, shortly catenate , dry, broadly fu siform to ellipsoid or clavate to 
narrowly obovoid, non-septa te, smooth or minutely echinulate , hyaline to 
very pale brown , seceeding schizolyt ically. 

PTERYGOSPOROPSIS FRAGILIS P.M. Kirk, sp.nov. (Fib. 78) 

Coloniae effusae, pilosac, interdum inconspicuae, pallide brunneae ad 
albae, colore obnoxio numeris sporarum. Mycel ium partim superficiale , 
plerumque in substralo imrnersum , ex hyphis laevibus, pallide brunneis. ram~ 
osis , septa tis, 2·5-4 J,tm latis composit um . Conidiophora macronemata, 
mononemata, plerumque fasciculata, erecta , simplicia , recta vel Oexuosa. 
pall ide brunnea , septata, 20- 70 pm alta, 3·5 - 5 pm lata , ex mycelia immerso 
orientia. Cellulae conidiogenae in conid iophori s incorporatae, terminales, 
polyblasticae , holoblastice proliferantes, sympodiales , denticulatae, cylin
dricis cum denticulis quibus sunt apices truncati et nil incrassati. Conid ia 
acrogena, catenata, ca ten is e 2- 4 ( - 5) conidiis compositis , sicca , late rusi
formia ad ellipsoidea vel clavata ad angusti obovoidea, sine septis. laevi::a, 
hyalina. secedentia schizolyt ice,(lO - ) 12- 16 ( - 19) JJm longa, 2-3 pm lata. 

In folio emortuo Lauri nobflis , Tunbridge Wells , Kent , U.K. , 2 Oct. 1981 , 
B.M . Spooner, IMI 262741 , holotypus. 

Co lonies effuse, hairy. sometimes inconspicuous. pale brown to whitish 
depending on the amount of sporulation . Mycelium partly supe rficial, 
mostly immersed in the substra tum , composed of smooth , pale brown , 
branched, septa te , 2·5 - 4·5 pm wide hyphae. Co nidiophores macronematous, 
mononematous, usually fascicu late . erect, simple. stra ight or flexu ous, pale 
brown, septate , 20- 70 JJm high , 3· 5- 5 pm wide, arising from the immersed 
mycelium. Conidiogenous cells integrated, terminal , polyblastic, proliferating 
holoblastically , sympodial , denticulate , denticles cylindrical with unth ickened 
truncate apices. Conidia aerogenous, in chains of 2-4 ( - 5), dry . broad ly 
fusiform to ellipsoid or clavate to narrowly obovoid, non -sepcatc, smooth , 
hyaline, seceding schizolytically, (I 0 - ) 12- 16 ( - 19) pm long , 2-3 pm wide. 

Specimen examined : Tunbridge WeUs, Kent, U.K., 2 Oct. 198 1, B.M. 
Spooncr,IMI262741 , holo typc. 

The combina tion of characters exhibited by Pterygosporopsis f ragi/is do 
not fit exactly those of any previously described genus of dematiaceous 
hyphomycetes. There are , however, several genera with which Pterygos· 
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poropsis shares some characteristics. The shor t unbranched chains of conidia 
borne on persistent cylindrical denticles recall those of Anungiteo [rogilis 
B. Sutton (1973a). However, here the scar at the apex of the denticles and at 
the ends of the conidia are conspicuously thickened and although so me other 
species subsequently referred to A nungireo do not appear to have such 
thickened scars (Kirk, 1983, Matsushima , 1975) the inclusion of the present 
species in that genus would further extend the concepts o f what is probably 
already a somewhat heterogeneous genus. 

In terms of conidium morphology, conidium on togeny and proliferation of 
the conidiogenous cell, P. fragi/is is similar to Subramaniomyces fusi.sapro
phyticus (Matsushima) P . .M. Kirk ( 1982a and vide infra). The morphologically 
distinc t terminal conidia and formation of proximally branched chains of the 
latter species, however , suggest that the two taxa are not closely related and 
should not , therefore, be considered congeneric. 

Amongst the catenate amerosporous genera o f hyphomycetes illustrated by 
Carmichael , Kendrick, Conners & Sigler (1980) only Denticularia Deighton 
( 1972) could be considered close to the present genus differing, essentially , by 
its sporodochial nature. lf the catenate nature of Pterygosporopsis were not 
considered significant Dacrylaria Sacc. (Saccardo, 1880) would appear to be an 
appropriate genus for P. fragilis although Dactylaria is essentially a genus of 
didymosporous or phragmosporous hyphomycetes. 

PYRJCULARIA LA URI P.M. Kirk , sp .nov. (Fig. 12) 

Coloniae effusae, pilosae , pallide rubrobrunneae. Mycelium partim super
ficiale , partim in substrata immersum, ex hyphis pallide brunneis, laevibus, 
septatis , ramosis, 1·5-2·5 .urn latis compositum. Conidiophora macronemata , 
mononemata, solit aria , erecta vel ascendent ia, recta vel leviter flexuosa , sim
plicia vel inferiore in parte ramosa, pa!Jide brunnea ad paUide rubrobrunnea, ad 
apicem pallidiora, laevia , septa ta , 60-1 SO 1Jm alta, 2-3 (-3·5) 1Jm la ta. Cel· 
Julae con idiogenae in conidiophoris incorporatae, terminales, polyblasticae, 
holoblastice proliferantes, sympodiales, denticulatae , denticulis quibusque 
cylindricis, tenuitunicatis cellulam intercalarem producentibus. Conidia aero
gena, solitaria, secedentia rhexolytice , eUipsoidea, laevia , pallidissime brunnea , 
(0- ) l ·seplata , (8 ·5- ) 9·5 - 14·5 1Jm longa , (3·5 - ) 4 - 5 l'ffi lata , ad basem 
distincte fracta m ob partem cellulae intercalaris superiorem fimbriata . 

In petioli folii emortui Lauri nobili, Rayleigh, Essex , U.K., 5 July 1981 , 
B.M. Spooner, !MI 261103 , holotypus. 

Co lonies effuse , hairy . pale reddish·brown. Mycelium partly superficial , 
partly immersed in the substratum , composed of pale brown~ smooth, septate, 
branched, 1·5 - 2·5 JJm wide hyphae. Conidiophores macronematous, monone
matous, solitary , erect o r ascending, straight or slightly flexuous , simple or 
proximally branched, pale brown to pale redd ish-brown, paler towards the 



288 

. oe 
.. ~ .. e· e .. . . . 

. . . . . 
•· . 

·• e : 8 o •. 
. · e .Je ·. 8· /i . ' ' . . . 

I I • ' ' 

' ! . . . ' . . . . . 
. . . 

Fig. 12. Pyricularialluri. 



289 

apex , smooth , septate, 60- 150 .urn or more high, 2-3 (-3·5) IJffi wide. 
Conidiogenous cells integrated, terminal , polyblastic, p roliferating holob las
tically, sympodial , dent iculate, each denticle cylindrical, thin-walled and 
forming a separating cell . Conidia aerogenous, solitary, seceed ing rhexoly
tically, t:llipsoid, smoot h , very pa le brown , (0- ) !-septate, (8·5-) 9· 5- 14· 5 
,urn lo ng, (3·5 - ) 4 - 5 pm wide, with a d istinct basal frill derived from the 
distal part o f the separating ccU . 

Specimen examined : Ray leigh, Essex , U.K., 5 July 1981, B.M. Spooner, 
IMI 26 1103, holotype. 

AJ though in terms o f conid iogenesis and conidium secessio n Pyricularia 
lauri is clearly similar to P. grisea Sacc ., the type species of Pyricularia Sacc. 
(Saccardo. 1880), in other respects the two species are quite diffe ren t and 
appear not to be closely related . It is therefo re with some reservation that 
the species described above is referred to Pyricularia. Py ricularia grisea is 
not easily distinguished from P. oryzae Cavara (1891 ), the causal agent o f 
rice blast , and the t wo species should probably be regarded as o ne (Yae
gashi & Udagawa , 1978). If this synonymy is accepted, P. grisea beco mes the 
correct name for the ri ce blast pathogen . However , such an o bviously unwel· 
come name change can be avoided since conservation o f specific epithets is 
now possible und er the Internat ional Code of Botanical Nomenclatu re and 
this case would perhaps be o ne of the most obvious ca ndidates. The present 
species does no t appear to be pa thogenic and as such d iffe rs significantly 
from P. grisea and some other species of Py riculario (Ellis , 197 1, I 972). 
Whether pa thogenicity is a signi ficant charac ter at the generic level o f classi
fica tion is uncertain at presen t . Perh aps a more important characteristic 
would be the nature of the teleomorph which has been shown to be a Mog
naporthe for P. grisea. Another hyphomycete genus, Nokotaea Hara, should 
be rega rded as a sy no nym of Pyricularia because its type species, N. sigmoid eo 
Hara ( 1939), is morph ologically close to P. grisea and has Magnaporthe 
salvinii (Cattaneo) Krause & R. Webster (1972) as its teleomorph . This species 
is also pathogenic. A more natura l classification of P. /auri will, perhaps, only 
be poss ible when its teleomo rph is d iscovered . 

SEPTOFUSIDIUM ELEGANTULUM (Pidopl.) W. Gams, Cephalosporium · 
artige Schimmelpilze ( flyp/w mycetes): I 47 (I 971 ). (Fig. I I B) 

Co lo nies white , floccose, growing on and amo ngst the setae of Circino
trichum britannicum P.M. Kirk . Mycelium composed of smoo th , bra nched, 
septate , hyalin e hyphae 1·5 - 2·5 p.m wide. Phialides sessile, sol itary , a ri sing as 
late ral branches of the aerial hyphae and delimi ted at the base by a single 
sep tum, subu late, smooth , hyaline, 20-36 jJm high , 2 - 3 p.m wide in the 
broadest part, c . I J,Jm wide at the apex. Co nidia dry , sometimes in short 
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chains o f 2 o r 3, hyaline , smooth , sometimes with an inconspicuous scar at 
the poles, non..septa te, fu siform, 7- 10 s.tm long, 1·5- 2·5p. wide. 

Specimen examined: Abbotsbury , Dorset , U.K ., 13 July 198 1, P.M. Kirk 
I 077 , IMI 260968. 

Gams (1 97 1 ), in a revision of the genus Acremonium and related genera, 
established Sep tofus idium fo r a single species, Fusid ium elegantulum Pidopl., 
characterized by its ca tenate conid ia, irregularly branched conidiophores and 
parasitism on various foliicolous fungi. The present specimen resembles IMI 
9 1373, a collection growing on the setae of Meliola argentina Speg. on Cyperus 
sp. from Uganda. It is apparent ly the fi rst record of this species from the Bri tish 
Isles. 

Dlustrations: Gams ( I 97 I). 

SESQUICILLIUM CANDELABRUM (Bonorden) W. Gams, Acto Bo t. Neerl. 17 : 
45 7 (1 968 ). (Fig. 7C) 

Gams ( 1968) established Sesquicillium for hyphomycetes charac terized by 
verticillate conidiophores , the ultimate branches of wh ich terminate in a tapered 
phialide and a subtermin al cell wi th a lateral conidiogenous locus near the apex. 
He designated as a neotype of S. candelabrllm (Bonorden) W. Gamsa collection 
on Daurus nob ilis leaves , made by Saccardo in h aly , which was issued as Ra ben
horst 's Fungi europaei N° 2148. 

In the British Isles S. candelabrum is known to occur on decaying needles of 
Picea ex ce/sa Link , Pinus ni.gro and P. sylvestris , Pteridium aquilinum s tems and 
wood of 1"'oxus baccato L. It has also been isolated from soil and leaf litter and is 
kno wn to occur in Australia and India in addit ion to other regions of Europe 
(herb . IMI, unpubl.) . 

Illustra tions: Gams (I 968). 

Specimens examined: Tunbridge Wells, Kent , U. K., 2 Oct. 198 1, B.M. 
Spooner , IMI 262736 ; Slindon, Sussex, U.K., 3 Apr. 1982, P.M. Kirk I I 53 , IMI 
2667 50. 

SPORIDESMIELLA PARVA (M.B. Ellis) P.M. Kirk , Trans. Br. Mycol. Soc. 
79 : 486 (I 982). (Fig. I 3) 

Ellis ( 1976) described Endophragmia parva M.S. Ellis fro m dead stems o f 
Rubus frutlcosus agg . Hughes (1 979), in a revision of the genus E'ndophragmia , 
demonst rated that the genus as then conceived was heterogeneous and that it 
could no t be satisfactorily typified . He referred the majority of species to 
J::ndophragmiella B. Sutton ( 1973). Endophrogmia porvo was no t considered to 
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Fig. 13. Sporidesmiella parva. 
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be congeneric with the type species of Endophragmiella and because the mode 
of proliferation of the conidiogenous cell was found to be similar to that in 
species then referred to Sporidesmium he transferred it there asS. parvissimum 
S. Hughes, the epithet parva being preoccupied. Kirk (1982c) established Spori
desmiella for t hose species of Sporidesmium forming cuneiform or obovoid to 
narrowly clavate distoscptate conidia which clearly differed from those species 
belonging in the genus Sporidesmium as originaHy conceived . 

The present collection is, except for the presence of thick-walled subulate 
setae, indistinguishable from those of Sporidesmiella parva (M.B . Ellis) P.M. Kirk 
cited earlier (Kirk, 1982b). The occurrence o f setae in an otherwise typical 
collection is reminiscen t of the situation found in Anungitea fragilis where 
setae or apica lly setiform conidiophores may or may not be present in what are 
otherwise identical collections (Kirk , 1982a). Jn a genus apparently close to 
Anungitea, 1/ormiactella , two species are distinguished essentially on the pre
sence, H. fusca Preuss, or t he absence, fl. asetosa Hoi.-Jech., of setae although in 
this case there are also small but distinct differences in the dimensions of the 
conidia (Ho1ubova-Jechova, 1978). 

In the apparent absence of any other distinguishing feature, the separation of 
the present collection from those without setae would seem unjustified. 

Specimen examined : Rayleigh , Essex, U.K., 5 July 198 1, B.M. Spooner, IMI 
26 1105. 

SPORJDESMIUM LEPTOSPORUM (Sacc. & Roum.) S. Hughes, Can. J. Bor. 36: 
808 (1958). (Fig. 8C) 

Conidiophore! macronematous, erect , septa te, 15- 40 pm high , 3 - 5 ~m wide. 
brown, slightly swollen at the base, with up to 3 proliferations at the apex . 
Conidia narrowly obclava te , pale st raw-coloured to pale olivaceous brown , 
da rker at the troneate base, 8- 13-dis[osept ate, 30-52 ~m long, 6- 7 fJm wide. 
3-4 pm wide at the base. 

Specimens examined: St ud land , Dorset , U.K., 9 July 1981, P.M. Kirk 99 1 b, 
IM I 260604b; Slindon , Sussex, U.K., 3 Apr. 1982 , P.M. Kirk 1154a, IMI 
266751 a. 

A species of widespread distribution, known to occur in Africa. North and 
South America, Asia, Europe and Indonesia, and most frequently found on dead 
grass stems in the British Isles (herb. IMI , unpubl. ). It does not appear to have 
been previously reported from leaf litter. 

Dlustrations : Ellis (1971 ). 
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SUBRAMANIOMYCES FUSISAPROPHYTICUS (Matsushima) P.M. Kirk , 
Tra ns. Br. MycoL Soc. 78:7 1 ( 1982). (f ig. 80 ) 

Th is distinct foliicolous demat iaceous hyph omycete with its characteristic 
terminal conidia , morphologica lly distinct from the basal and intercalary 
conidia , has only recently been record ed as occurring in the Bri tish Tsles 
(Ki rk, 1982a). This record was based on a collection of Quercus i/ex leaf 
litter from Devon and i t was therefore , perhaps, not surprising to find the 
same species growing on fa llen leaves of L. nobil is since at the present locality 
the leaf litter was in timately mixed with leaves of Q. ilex origina ting fro m 
adjacent trees. Indeed , a concurrent collection of Q. ilex leaf litter y ielded 
excellent , densely sporulating collections of S. f usisaprophyticus (IMI 
26 1279) confirming its presence as a notable memb er of the Bri t ish myco~ 

flora. 

Specimens examined : Chr istchu rch Prio ry , Dorset , U.K., 5 & 17 July 
198 1, P.M. Ki rk 975 & Il l S, IM1 260630 & 261269. 

TET RAPOSPOR IUM RAVE ELl! (Cooke) S. Hughes, Mycol. Pap. 46 : 
28 (19 51). (f ig. 14A) 

Triposporium ravenelii Cooke, Grevillea 12 : 30 ( 1883). 

Hughes (1 9Slc) redescribed T. ravenelii (Cooke) S. Hughes based on his 
examination of an iso type, associated with a fil ame ntous alga, on bark of 
Pla tanus occidentalis L. from South Caro lina, U.S.A., preserved in herb. K. 
There can be little doubt that the present collect ions are conspecific wi th t he 
iso type exa mined by Hughes and would therefore appear t o constitute the 
first collections o f th is distinctive fungus to be recorded since its description . 

nlustrat ions: Hughes ( 195 I c). 

Specimens examined: Brodick Castle Grounds, Isle of Arran , U.K. 8 Sept. 
1980, P.M. Kirk 77 1a, IMI 252 147a ; Royal Bo tanic Gardens, Kew, Surrey, 
U.K., 3 Apr. l 98 1, P.M. Kirk 906b, IMI 257 100b . 

TORULA HERBARUM (Pers.) Link, Magazin Ges. narur[. Fr. Her/. 7 : 40 
(18 15). (Fig. 8E) 

Conidia (2 - ) 5- 11 (- 17)-septate, (I 5- ) 24-60 ( - 100) p m long, 6- 10 
p m wide. 

Specimen ex amined: Abbotsbu ry , Dorset , U. K., 13 July 1981, P.M. Ki rk 
I 074, IMI 260965. 
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Fig. 14. (A) T num ravenelii. (B) Z etrapospo . Y&osporium echin osporum . 
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Perhaps most frequenly regarded as a typical caulicolous hyphomycete, 
Torula herbarum (Pers.) Link is also known to occur o n bark and dead wood, 
decaying cupules o f Aesculus hippocastanum L., leaves of several Cyperaceae 
and Gramineae (Carex sp., Glyceria sp. and Phragmites sp .) and fro m a single 
collection of Quercus ilex leaves (herb. IMI, unpubl.) . In t he tropics T. 
herbarum and its 'forma' quaternella Sacc., characterized by mostly 2-septate 
conidia, are often found on leaf spots associated with o ther fungi as sec
o ndary invaders. 

filustrations: Ellis ( 197 1 ), Ellis & Griffiths ( 197 5). 

ZYGOSPORIUM ECHINOSPORUM Bunting & Mason apud Mason , MycoL 
Pap. 5: 135(194 1).(Fig. I4 B) 

Many of the conidiophores in the present collections arise singly from the 
superficial mycelium and are morph ologically similar to those in Z. gibbum 
(Sacc., Rousseau & E. Bommer) S. Hughes which has previously been reported 
on Laurus nobilis leaf litter (Kirk , 198 1; Sutton & Pirozynski , 1963). Some 
are disposed as lateral branches o n th e capi ta t e sterile elements wh ich also 
arise from the superficial mycelium. Also present , although apparently rarely , 
are capitate sterile elements without lateral conid iophores, and conidiophores 
where the short sterile projection at the apex o f the vesicle has developed into 
an otherwise typical capitate ste rile element . Although the presence of capi
tate sterile elements at once distinguishes Z. echinosporum from Z. gibbum 
if they are poorly developed , or overlooked, the two species may be distin
quished o n the basis of o ther d iffe rences. The vesicles bearing the con idio
genous cells in Z. gibbum are more robust than those in Z. echinosporum, 
9- 14 J,.lm long and 6- 8 J,.lm wide at the broadest point in the former compared 
with 8- 11 x 5- 6 J,lm in the latter , whilst the conidia are smaller in the 
former, 4 - 6 J,lm diam compared wi th 6 -8 p.m diam. 

However, Matsushima (1971) reported that conid ia in a collection deter· 
mined as Z. gibbum were 5·5-7 Jl m diam o n the host and 7·5- 9 Jlm diam. 
in culture (sterile Musa leaves on com meal agar). These results appear to 
suggest that conid ium size may not be a reliable cri terion to d istinguish Z. 
gibbum and Z. echinosporum . 

The distribution and substratum range o f Zygosporium spp . in the British 
Isles has been discussed previously ( Kirk , 1981 ). An add itional coUection of 
Z. minus S. Hughes o n Phorm ium tenax J .R. & G. Forst from Dorset con
firms the presence of this species in the British Isles. 

Specimens examined: Rayleigh , Essex, U.K. , 5 July 1981 , B.M. Spooner, 
IMI 26 1107; Lymington , Dorset , U. K., 10 July 1981, P.M . Kirk 102 1, IMI 
260808; Abbotsbury, Dorset , U.K ., 13 July 198 1, P.M. Kirk 1076 , IMI 
260967 ; Lyme Regis, Dorset , U.K. , 15 July 198 1, P.M. Kirk 1094, IMI 
26 1292 ; Christchurch Priory, Dorset , U.K .. 17 July 1981 , P.M. Kirk 111 9, 
!MI 26 1273. 
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SU!otMARY 

Tricholoma manumi t ae Ba r o ni & Ovrebo, a ne·"' species 
of the subgenus Tr icho l omll section Genuina (Agaricales) , 
is descr i bed f rom nor thern Californi a . This la rge fle shy 
t erricol ous agaric was collected numero us times unde r 
Arctostaphylos manzanita o r near Arbutus menziesii and 
is suspected of forming mycorrhiza l associations with 
these ericaceous plants . 

Nume rous co llections of "" undescribed species of Tri choloma were 
made during Decerr.ber and January o f 1980-1981 , 1981- 1982 and 1982- 1983 
in the footh i lls around Hea ldsburg in Sonoma Co . , Cal i fornia . This 
Tricholoma ... ·as fruiting on soil under more or l ess pu.re stands of 
•irctostophylos mDnzanita Perry or in some cases under mixed stands of 
Arbutus menzies11 Pursh ., Pseudotsuga menziesii (Mi rb.) t' r a nco , and 
Quercus spp . The fru iting bodies were t ypically found in c lus t ers o r 
partia l fai r y rings about the root zone of individ ual manzani t a s hrubs 
o r under madrone . We suspect T. manzanitae to be mycorrhizal with A. 
manzanita a nd possib l y A . menzi esii of t he Er icaceae . 

All microstructures were measured in 3\ KOH. The l ength of basid
iospores inc l udes the h ila r appendi x; t he length o f basidia docs not 
inc l ude the sterigmata . Drawi n9s we r e produced with the olid of o colmcrol 
lucid a . Color notat i ons a nd names in parentheses •·ere taken from 
Kornerup and \\'ansche r (1978 ) , e . g . (686 - c.._ramel ). Colors o f micro
struc t ures were recorde.d from sections observed in 3\ KOH unless o ther
wise noted. 
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Fiq. l. Basidiocarps of Tricholoma manzanitae 
(Baroni 4 233) , X 1 . 

Tr icholoma ma nzan ltae B<1.roni & Ovrcbo , sp . nov . Fiqs . 1- 3 . 

Pileus 50- 100 mm latus , p rimum con ve x us tum 
plano-convexus, viscidus , glabcr, primum albus 
ubique tum salmoneo-bubalinus vel pallido- auranti 
acus plerumque super disco demum brunnco- auca."Jti 
acus vel brunneolus , t ypice labibus rufjs dispcrsis . 
Context us albus , firmus , i nodorus et: i nsipidus . 
Lamellae sinuatae, confertae , albne tum flavcsccnt:cs 
et typice labibus rufis . S ti pes J()- 45 tr.m longus, 
apice 1 5- 30 mm crasso , superne flliVido- pruinat:us, 
interne al bidus e t glaber et t ypice labibus rufis 
dispersis, Conte xt:us albus, Ei r mus . Sporae albae , 
S- 7 x 4- 5 urn , ellipsoideae , l aeves , PlJ Ties acyano
phil us , inamyl oideus . Basidia sine corporibus 
sidcrophilis . Chcilocys tidia et pleurocystidia 
nul lcl. Pilcipcllis bistratae , s uprapellis gela
t i nosn , hyphae subpcllis repentes filamen t osae , 
cum vel sine incrustatis. Hyphae cfibulatae . 

!IOLOTYPUS legit T. J . Baro:d 408 4 (NICII) , p r ope 
Healdsbu rg , Sonoma Co . , California, USA . 3 Jon
uary 1982 . (Isotypus, SFSU) 

PILEUS S0- 100 mm broad , conve x t he n pl.:mo- conV'r! x , margin inro lled at 
f irst and soft- cottony, becoming de c urved , entire or i r regu l ar undulate 
with age; surface viscid when fresh , g l abrou5 o r with brownish aqg luti -
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nated appressed fibril lose scales over disc ; white when young but soon 
nea r pale salmon buff (511.2 - orange white ) to pa l e orange (SA 3) ove r 
disc and near l y to margin, eventually becoming brownish orange (6C3-4) 
or brown {6ES) o ver the disc with age, often developing irregularly 
scattered rufescent stains ; context up to 20 mrn thick , firm , \o.'hite; 
taste and odor not distinctive. Lamellae sinuate , 13-14 mm broad , 
cro·Nded, edges e n ti r e at f Jrst , e r oded with age; \o.·hite when young , soon 
with a pale sa lmon buff cast (5A2), becomi ng pale yellowish \d th age, 
eventually turning light grayish salmon (682 - birch bark) or darke r 
(6C2) ·.o~hen overmatu.re , often with scattered sor did rufescent stain s at 
all color stages. STIPE 30- 45 mm long , apex 15- 30 nun thick, short, ta
pered towa..rd the base or occasionally equal; p r uinate- furfuraceous o ver 
uppe r 1/3 , glabrous and smooth or i rregu l arly bumpy to base; pale yel 
l ow (3 - 41\2 - yel l owi sh whi te) pruinate- furfuraceous over whi te ground 
co l or on upper 1/3, white o ver lower 2/3, often developing rufescent 
stains over base , especial l y after handling: context solid , white. 

SPORE DEPOSIT white . SPORES S- 7 x 4- 5 lJm, ellipsoid in profile 
and faC<! view , round in pol ar view, smooth, ·walls acyanophi lic , i n
amyloid , hyal inc , typicnl l y wi th one large central guttule. BASIDIA 25 -
36 (-45) x S-8 11m, 4-sterigmate, c l avate or narrowly clavate , lacki ng 
c yanophilic and siderophi lic bodies , hyaline . HYMENIAL CYSTIDi i\ not 
differentiated. 1\YPilAE OF LAMELLAR TAAHA. parallel , 5- 12 IJm in diam, cy
lindric to sliqhtly inflated , hyaline; hyphae of subhymenium tightly 
inteC'\o·oven , 2- 4 I..J m in d i am , cylindric . HYPHAE OF PILEAI.. CONTEXT inter
woven for the most part , but radially arranged j ust above lamellar at
tachment , s -20 um in diam, cyl indric or inflated , hyaline. PILE IPELLIS 
two layered : suprapellis of hyaline loosely interwoven hyphae embedded 
in a ge la tinous matr i x: hyphae 1.5- 6 um in d iam, cylindricor collapsed , 
smooth to s lightly roughened , some with granu l ar t:ontents in KOH or 
Melzer ' s ; subpcllis a layer of bro·wnish or pa l e golden brown procum
bent , interwoven hyphu.e: hyphae 4 . 5- 8 lJm in d i am , cylindric, wal l s 
evenly th i ckened and sord i d ye llow in KOH , dis tinct ly wavy - corrugated 
and yellowish in Melzer ' s . STIPITIPELLTS of repent , parallel or occa
sionally inteno:oven hyphae; hyphae 2.5-8 ~Jm in d i am , smooth , thin
walled , hyaline, producing cau l ocystidia . Ci\ULOCYSTIDIA mostly on upper 
1/3 of st i pe surface, 35-170 x 3- 7 I.Jm , l oose l y e ntangled , in fascicles, 
pyramidal clusters or frequent l y as a tri chodermium; individual ce lls 
filiform , cylindr ic or fle xuous and with apices strangulated, tape red 
slight l y or swollen; h~'Phal wal ls smooth or incrusted ; agg r egations of 
caulocyst i dia hyaline or some clusters bright golden in KOH and 
Melzer ' s . HYPHAE OF STIPE CONTEXT parallel, 3- 14 lJ m in diam , cylindric 
or inflated , hyaline or occasionally with scatter ed golden intracellu
lar pigments . HYPHAE OF STIPE BASE inte r"'·oven, 3-6 \Jm in diam , cylin
dr i c , smooth, thin- wal l ed, hya l ine . 

Ter rico l ous or on leaf duff , scattered o r clustered , under 
Arctos t aphylos manzanita, o r under Arbutus menziesii , Pseudotsuga 
menziesii and Ouerc:us spp . (live oaks) . December and January. 

~tateria l studied : USA: CAL IFORN IA : Sonoma Co. , Healdsburg , Oak 
Pond Ranch , Baroni 3928 , 3929 , 3931 , 4094 , 4228, 4233 (all f'Hl , 4095 

IMI CH) , 4084 (Holotype, MICH; lsotype, SFSU ) . 

Tricholoma manzanitae be l ongs in subgenus Tricholoma section 
Genu.ina (Fr.) Sacc . {S inger , 1975). The bro\m colorations and discolor 
ations of the carpophore are characterist i c of the species in this 
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Figs. 2- 3. Tricholoma manzanitae (Baroni 4084, Holotype ). 
2, Basidiospores. 3 . . Caulocystidia. Scale lines 10 Um. 

section. The dramatic c hanges in the colors of both the pi l eus and 
lamellae characterize T. manzanitae and c l early set i t apart from other 
species in the section. The p ileus starts out white, becomes pale or 
ange and final l y brown; the coloration develops either in the central 
area or nearly overall. With the lamellae , the color is "''hite initially, 
develops a pale pinkish orange cast and finally becomes ye llow in ac;e. 

Rufcsccnt stains can develop in al l parts of the carpophore during any 
stage of development . Other distinctive characteristics of this species 
<lrc the dense yellowish pruina over the apex of the stipe and the ex
ceptionally long caulocystidia. The e longate caulocystidia (up to 170 
11m) are among the longest observed t.o date in the genus . 
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ON THE SCHI ZOPORA PARADOXA COMPLEX (BASIDIOMYCETES) 

NlLS HA LLENBERC 

DepartMent of Plant Taxonomy 
University of CRJteborg , S- 413 19 G/Jteborg , Sweden 

ABSTRACT , Schi zo p ora radula (Pers. : Fr . ) Hallcnb . is segregated 
from S. paradoxa (Sc hr ad. : Fr.) Donk on bas i s of incompatibilit y. 
Separating c haracters in basidiocarps and cultures are reported. 

INTRODUCTI ON. Schi z opo r a paradoxa has been regarded as a 
var iable s pec i es - both with r egard to micro- a nd macro
st r ucture. 'l'here a r e forms with rounde d - angular - spli t 
po r es as wel l as almost hydnoid forms ; the pores may be 
la r ge to relatively small ; the pore walls may be thin to 
r ela tive l y thick. In the micros tructur e there is a varia
t ion in t he size of basidiospores , i n the occurrence of 
ve r y thick- walled s ke l eta l s wi th a narrow l umen , capi tate 
hypha ! e ndings (allocysts ) 1 and incrus tations on the hypha! 
t ips in the pore mouths. 

I ntercompatibility tes ts have been done between 12 speci
mens , collected in d i fferent parts of Europe , as well as in 
Canada. Two inte r compat ibility groups have been found, 

The variation within each compatibility group and separating 
char ac t e rs between the groups a r e used t o split the S. pa ra
dox a comp l ex into S . r adula and S . parado xa s. str . Within 
each group the micros tructure seems to be uniform while the 
hymenophore is more variable . 

However , in C and S Europe there are some specimens which 
seem to inte r g r ade and t he p r obl em correctly to deter mine 
a ll specimens within the complex is f a r from solved . 

The result p r esented here does not either exclude the possi
bility of the e xistence of sti ll more intersterile groups 
within the comple x. 

NOMENC LATURE, S . paradox a in the old 1 broad sense , was de 
scribed under severa l names in Fries (1 82 1) . ' oonk (1 96 7 ) 
discussed diffe r ent nomencla t ura l possibilities and se l ec
ted Hydnum pa r a dox um Schr ad.: Fr . as name for t he s peci es 
and made t he combination Schizopo r a pa r ado xa . As synonyms 
Donk l isted H. obliq u um Schr ad.: Fr . and Por i a r adu t a Pe rs. 
Younger synonyms are Poly porus v e r siporus Pers. - earlier 
a common used name for the species - and Polypo r us tacini
atus Vel. 1 the type specie s of Sch i zopo ra . 
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When regarding S. paradoxa as a complex consisting of (at 
least) two species in Europe it has been necessary to con 
sider available authentic materia l and the original de
scriptions. In the Fries herbarium {UPS) there is one spe
cimen named "l r pex paradoxum'?" : Though in a bad condition 
it is identifiable and is here selected as the t ype for 
one of the species within the complex (see below). 

In the Fries herbarium there are also some specimens named 
Hydnum ob l i quum. Even in the restricted sense of S . para 
doxa adopted here , H. ob l i Quum (selected lec t otype - see 
below) is a synonym of S. paradoxa. 

The second species within the complex - distinguished in 
the present study - includes the type (designated by Donk, 
1 967) of Poria radula Pers. a nd Schizopo ra radula is here 
proposed as a ne w combination for that species . 

BAS I D I OCARP MORPHOLOGY AND NOTES ON D I STR I BU 

TI ON; WI TH EMPHASIS ON SEPARATI NG CHARACTERS , 

Key to the species : 

Uymenophore hydnoid-dent ic.u late- I abyr int h iform; 
dimitic, skeletals with a narrow lume n; capitat e 
hyphal end ings few ........ .. .. . ....... .. .. . ..... S . paradoxa 

Hymenopho r e poroid, lo' i th a ngu l ar pores , some-
times lace rate; monomiti c ; capitate hyphal 
endings freq uent in the hymc nium and in the 
poremouths .. .. ......................•....... . ... . s . radula 

Schizopo r a paradoxa (Schrad . : Fr.) Danks. str. Fig. 1 A, 
2D,E,F , J , K. 

Selected lectotype: Irpex paradoxus ? Sch r ad./S .... cden , femsjO/ 
Ex herb. E. Fries (UPS), A minor part of the collection belongs to 
Hyphodontia quercina (Fr.) J ohn Erikss. 

Syn . : Hydnum obliquum Schrad.: FT . Selec t e d lectotype : lrpex 
obliquus Fr./S\o·eden, S1:klcnnnnl .'lnd, TvC!tabC!rg/ 1860-01/ 
Coil. C. P. Laestadius. Ex herb . E. Fries (UPS ). 
Poria laciniata Vel . ! 

Frui tbody resupinate, whitish - creamco l oured, irregularly 
hydnoid - denticulate - labyrinthiform, denticles thin -
rather thick, often provided with small projections. 

Hypha! system dimitic; skeletals ve ry thick- walled with a 
narrow lumen, not branched, a cyanophilous , generally abun 
dant; generative hyphae with clamps, more or less thick 
wa l led. The presence of skeletals is most easily observed 
in byssoid margins of the fruitbody o r in the trama; capi
tate cystidia rare, incr ustat i on of hyphae in the pore 
mouth variable, often absent; spores el l ipsoid, 5-5.3-
5.Sx3.3-~-4 .urn , when measured f r om spore prints . -
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fi g , 1. A) S . pa rad oxa , spores , hyphae a nd s ke leta l s (GB 482 ). 
B) S . radu l a, s po r es , hyphne, capita t e c:ystid ium a nd " ske l etocys ti
d i um" (CB 222) . 
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Fig. 2 . A) S . radula /Sweden, HallanJ / K. lljortstam 14678. B)S. ra 
du l a /Swe den, Halland/ N. Hallenberg GB 222. C) S. radula /Austria , 
Steiennark/ L. & N. Hall e nberg, J. Poelt CB 409. D) S. paradoxa 
/Swe de n, Uppland/ T . Hallingb3c k GB 359. E) S. paradoxa / Sweden , Vlis 
t e r gOt land/ K. Hjortst3m 17682 . F) S. r adu l a /Sweden, VbtergOtland/ 
K. Hj or Lstam 17680 . C) S . radula /Sweden , Sml land / N. Uallenberg 22422. 
H) S. r adula /Canada , B.C. / N. Hallenberg CB 718 . J) S. pa r adoxa 
/Swe de n, Sm.:\ l :md/ J. Eriksson 5 ~09. K) S. paradoxa /Norway , Trond heim/ 
K. Hj orrst am GB 482 . Photo T. Hnllingb3ck. 
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Sch i zopora ra dul a (Pers. : Fr .) Halle nb . comb. nov. Fig. I 8, 2 A, 
8, C, G, II. 

Basionym: Poria radula Persoon : Obs. myco l. 2, p. 14 (1799). 

Syn.: Polyporu s ve r siporus Pers.! 
Daedalea mo ll is Ve l.! 

Fruit body resupinate, creamcoloured - ochraceous - pale 
reddish brown, poroid; pores of variable size , 1-3/mm, 
a ngular, in some specimens str ongly l acerate; pore walls 
t hin, in old specimens sometimes rather thick. 

Hyphal system monomi t ic; hyphae regularly with clamps , rrore 
or less thick-walled: some hyphal endings in the trama are 
- in limited parts - very thick- walled, with a narrow , but 
unevenly wide lumen; hypha ! endi ngs in the pore mouth ge 
nerally thin-walled , much incrusted ; capitate cystidia fre
quent, spores el lipsoid , 4-.!.:...§_- 5x2.8- l.:....!- 3.8 .urn. 

DISCUSSION . Usually there a r e no p r ob lems in distinguishing 
the two species just by a look at the hymenophore (25 X) -
at least for C. and N. European specimens. However , there 
are also s pecimens which are difficul t to inter pret, espe
cially a mong perenn i al ones or when the f ruitbody has gro,.;n 
on a ve rt ica l substrate . In these cases the microstructure 
i s dist i nctive. 

The true skeletals with v e ry thick walls and narrow lumina 
are usually frequent in S. pa r adoxa , the capitate hypha ! 
endi ngs are much f e we r and the spores are somewhat la r ge r 
than in s . radul a. Ge nerative hyphae of the latter spec i es 
are thick - walle d and could be mistaken for skeletals. How
e ver , the ce ll l umen in those hyphae is wide a nd the sept a 
are clampe d. 

Just as in the closely r e l ated genus Hyphodontia , the r e is 
a gradual tra nsition from moderately thick - walled , gene ra
tive hyphae i nto more thick-walled hypha! endings (cys t i 
dia or " skeletocystidia"). 

Judging from r.1a terial used in the compatibility tests ti"ere 
are no noticeable diffe r e nces in the colour of the frui t
bod ies. S . pa r adoxa seems to be mo r e frequent in the E. 
parts of Centra l Sweden. There are many collections on Co
rylus from Uppla nd a nd on Betula from Dalarna. On t he W. 
coast it i s almost absent , while s. radu l a is very common 
here. In many places both species occur. Within a s ma ll a 
rea o n E. Jutland (Denmark) both spec ies were collected s~ 
veral times . S . paradoxa was found there on wood in a dry 
heath l oca lity while S . r adu t a only was collected in va 
rious kinds of humid, deciduous forests . 

Host collections (in herb . GB) from C . Europe be l o ng to 
S . radul a as well as all from N. Iran . 

In B.C., Canada, all co llections seen from the Vancouver 
a rea belong to S . ra d u la whi l e one from the interior (Nells 
Gray Nat. Park ) belong to S. pa r a doxa. 
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A third species of Schi zo por a t ha t a l so occurs i n C and S 
Europe isS. car n eo l utea (Rodw. & Cl e l.) Kot l. & Pouz. S. 
car n eo l utea differs from S . radula and S. par a dox a by ha 
ving s maller and regula r pores and by sma l ler spor es . Fur
ther , it is a more thermophilic s peci es. Good d e s c r ipt ion s 
of S . ca r neolutea are give n in Ko tlaba & Pouzar ( 197 9 ) a nd 
Domanski (1 969 b , under the synonymou s n ame S. ph e l l ino ides 
(Pi l.) nom. ) . 

CULTUR AL STUDIE S 

Single- o r po l y - spor e cul tur es f rom the following speci 
men s were used i n i n te r compat ibi lity tests: 

CB S7 Sch i zo p o r a paradoKa /Dcnmar:k, Jylland , Mols Bjerge/ 
On a dead Rosn- stcm in a hea t h/ N. Ha ll e nberg . 

CB 358 S . p ar adox a /Sweden, Upp l and, N. Varleda/ On Corylus/ T. 

CB 359 

CB 482 

CB 206 

CB 222 

CB 258 

CB 318 

CB 409 

GB 412 

CB 678 

GB 718 

LY 742 

Ha 11 i.ngb3ck. 

S . pa r a doxa /Swede n , Upp land, N. V.1.r l cdn/ On Co r ylus/ T . 
Hallingblick. 

S. pa r adox a /Norway , Trondhcim , Al me l ia/ On de ciduous 
wood / K . Hjortst am . 

S . r adu l a I Swe den , GOt\!borg/ On deciduous •.:ood/ N. l!allen
bc r g. 

S . radula /Sweden, llalland, SlirO/ On Quercus/ N. Ha ll cn
berg . 

S. r adula / Dc nmnrk, Jylland , Mol s Bjcrge/ On Fr axinus / 
N. Hal lenhe r g . 

S. r a d ula /Sweden, vastmanland, HOgho l msskar/ On dccid.ous 
wood/ N. Ha ll cn berg . 

S . rad ula / Austria , Steiennar k , Hohcnbcrg / On Ab ies/ L. 
& N. Halle nberg , J, Poe lc. 

S . r a du la /Austria , Stc i crmark , Schwanberg/ On Castanea / 
L. & N. Ha l lenbc r g , S. ~1i chclitsch . 

S. ra d u la /Canada, B.C. , Vancouver Island/ On Alnus/ N. 
Ha ll enbe rg . 

S . r adula /Canada, B.C . , Vancouver/ On deciduous ... :ood / 
N. llallenberg. 

S. ca r neo l utea /Fr:.J.ncc/ On Fagus/ A. David. 

L\' 3057 S . c a r n eo l u t e a /'t"rance/ On Querc us / A. David. 

t·~ETHODS, Common malt agar was used as medium ; drop- tests 
for extr a - ce llula r oxidase s fol l o wed Z.1arr "'s di r ect ions 
( 1979 ) ; nuc l ear staining was done according to Boidin 
(1958 ); culture codes a r e from Nob l e s ( 1965 ) with emenda 
tions by Boid i n (1966) . 
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CB 57/1 

CB 57/l 

CB 3!. 8 / 1 

GB 358 /2 

G6 )59/ 1 

CB 359 / 2 

CB t. 82/ l 

CB t. 82/6 

GB 206 / 1 

GB 206/2 

G8 222/ 1 

GB nB/ 1 

GR 258/2 

CB 318/ 1 

CB ) 18/2 

CB 409/1 

CB 409 /2 

CB 41 2 / 1 

GB 718/2 

cs 718/3 

t.Y-AD 7!.2/2 

LY- 1\D 3577 / 1 

l.Y-AV 3577/2 
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Di-mon ma tings gave the following results : 
(Dic aryotic x monocaryotic myce lia ) 

GB 678 x GB 718 /2 , 3• + 
GB 678 x GG 409/2 
GB 678 x GB 318/ 1 • + 
GB 678 x GB 359/ 1 • -

M 

~ 
~ 

From above it is obvious tha t S . parad oxa is incompatible 
with S . radu ta and there also seem to be complete compabi 
lity between d ifferent specimens within each species. Fur 
ther, i t is shown that S . carneolutea is incompatible with 
s . radula and S . par a doxa (see also Domanski, 1969 b ). 
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CULTU RAL CHARACTERISTICS 

Sch izopora radu l a (GB 206 , GB 678). Fig . 3 A , B. 
(S . paradoxa s.l. has earlier been thoroughly investigated 
in cul ture by Domansky , 1969 a. Judging from photos and de
scriptions he has been deali ng with S. radula) . 

Aerial mycelium rather scanty, cottony - downy , margin e 
ven, somewhat raised; hyphae with clamps, ordinarily br an
ched , 1. 5- 4 ,urn wide , some narrow hyphae densely ramified 
and irregularly curved; in old myce lium gloeocystidia , cla
vate - capitate - constricted , 18 - 50x8-1 0 ,urn , with a 
yellowish, oily content. 
Code : 2a. Jc. 15. 32. 36. 38. 45. 5 4 . 60, 61. 

Oxidase reactions : 

Syringal daz i ne (+) 
Cum Gua iac 
p-crcso l 

1-Napht o l 
Gua i acol 
L-Tyrosine -

Cytology : Honosporous mycelia with uninucleate cel l s. 

Polarity 

CB 206 A
1

B1 : 1; A
2

B
2

: 3,4 , 6 ; A
1

B
2

: 5 , 8 

GB 412 A
1

B
1

: 4 ; A
2

B
2

: 2,3 ; A
1

B
1

: 1 

Tetrapolarity is indicated. 

8----

.......... 
Spm 

Fig . 3 . Mi c roscopica l de t a ils f r om polys po rous c u l tu r es . 
A) S . ra dula dense l y ramifie d hyphae (CB 206 ), B) S . radula. 
\;loeocys Lidia (CB 678). C) S. paradoxa. capitate cys tidium (CB !..82). 
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s. paradoxa (GB 358 , GB 359 ) . Fig. 3 C . 

Aeria l myce lium downy, marg in even; hyphae with clamps , 
o rdinarily branched , 2- 5 JlJ1l wide, some of the aerial hy
phae with long and slightly thic k-wa lle d ce lls; few capi 
tate cystidia present, up to 6 JlJ1l wide, wi th a ye l lowish , 
oily conten t. 

Code: 2a. 3c. (7). (26). 32. 36 . 38 . 45 . 5 4 . 60. 6 1. 

Oxidase r eactions : 

Syringaldazine -
Cum Gua iac + 
p-creso l 

1- Naphtol ( +) 
Gu.1iacol (+) 
L- Tyrosine -

Cytology: Monos porous mycelia with uninuclea t e cel l s . 

Polarity : 

GB 359 A
1

B
1

: 1; A
2

B
2

: 2.3; A
1

B
2

: 4 ; A
2

B
1

: 5,6 

DISCUSS I ON 

The two species a r e c l ose t o each other a l so in cultu r e cha
racters, but the occurrence of thin , de nse l y ramified hyphae 
and gloeocys t idia in s. radul a makes i t possible t o separate 
this species from S . p aradoxa in cultur e . I t is , however, 
difficult to estimate the constancy o f ce rtain cultur a l cha
rac ters. Domanski ( 1 969a ) me ntions the occurrence of thick
wa lled s ke l eta l s in S . parad ox a s.l., a structure not found 
in the p r esent investigat i on. 
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Eutypa armeniacae Ha nsf. & Car t e r ex Carter (an a 
mo r ph : Cytosporina sp.), the causal agent of canke r a nd 
dieback di seases of ap r icot (Prunus anneniaaa L.), grape
vi ne (Vi tis Zab'l'u.sca L . and V. vinifera L.), a nd other 
hosts , is common o n g r apevine s in the Yakima Val l ey of 
Washing ton s tate (Glawe et at., 1982). The teleomo r ph of 
E. ameniacae is no t known to form in dry areas , s uc h as 
t he Yakima Va lley , o r in ar t ificial culture, a nd lack of a 
monog r aph o f Cytospo-rina prevents ident ificati on of t he 
Cytosporina s t a t e of E. a...'Wleniacae based solely on mo r phol
ogy . Thus, E. armeniacae was i dentified i n the Yakima Val
ley on the basis of disease symp t omatology o n grapevines , 
forma tio n of a Cljtospor>ina s t a te in artificial cultu r e, and 
pathogenici t y on apri co t, upon which E. armeniacae p ro
duces cha racte ristic vascula r lesions (Gl awe et al,. , 1982) . 
During a s urvey conduc t ed by one of us (z.t. A. D.) of f ung i 
associated with apple (Malus domestica Bo rkh.) trees in 
Washing t on , two isolates were ob t aine d of a f ung us which 
r esemble d E. ameniacae in cultura l character i s t ics . This 
paper reports t h e r esults of cultur al a nd pathogenicity 
s t udies whi ch we r e undertaken t o ident ify t h is fungus. 

The two i solates , desi gna ted YG7-A and YG7- C, we r e 

1
Deceased . 
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obtained f rom d iscolore d hea rtwood of two healthy-appearing 
25- 40 yr old ' Colden Delicious' apple trees growing in an 
orchard near Yakima, Yakima Co., WA, IX.l977. The fungus 
\o.•as isolated using techniques described earlie r (Dilley and 
Covey, 1981) . The isolates were cultured on Difco potato
dextrose agar in nine-cm-diam plastic Petri plates at room 
tempera ture (approximately 22 C) on a laboratory bench 
v.•here t hey were subject to f l uorescen t room ligh ting , o r in 
darkness . Pathogenicity t es t s on ' Til ton' aprico t trees 
were conducted at Davis, CA, 28 .V.l980-2l.XI.l980, using a 
procedur e described earlie r (Glawe et al.. ~ 1982). Inoculum 
consisted of mycelial discs cut f rom agar plates; sterile 
aga r discs were used as inoculum in the cont r ol treatment. 
Pa thogenicity test results were evalua t ed by splitting in
oc ulate d branches longitudinally, measuring internal xylem 
discoloration, and attempting to reisolate the fungus by 
placing surface- sterilized wood chips on potato- dextrose 
agar . 

Appearance of the fungus in cul ture v.•as as follows: 
Enlarging colonies white, co ttony , with diffuse margins . 
Cover ing plates in approximately 10 da. Month-old coloni es 
g ray to dark gray , felty; r eve rse coloration yel l ow . Pyc
nidla s ubconical, black, app r oxima t ely 1 mm diam, producing 
yellow con idial masses. Conidiogenous cel ls cylindrical , 
tapering, prolife r ating S}'mpodially and possibly percur
rent1y, 10-18 X (1. 5-)2(-3) "m. Conidia hyaline, filiform, 
modera tely curved , singl e-celled, 41-55( - 60) X 1- 2 1Jm. 
Neither isolate sporulated in darkness . 

Resul t s of the pathogenicity test are presented in 
Tab le 1. Both isolates produced more xylem discolo r at ion 
than the control trea tment. 

Result s of bo t h the cul tural obse r vation s and the 
pathogenici t y test indicate t ha t this fungus is very simi
lar to E. armeniac:ae isolates from Washington grapevines 
(Glawe et al ., 1982). In culture, the apple isolates were 
indistinguishab l e from grapevine isolates previously stud
ied, and like the g r apevine isolates produced conidia l arg
er than those usually reported for E. annen.iacae (see Glawe 
et al . , 1982, and references therein) . Conidial ontogeny 
in th e apple isolates was similar to that reported in an 
authenticated E. a:rrrneniacae isolate (Glawe and Rogers, 
1982b), wh e r e conidiogenous cells we r e found to p r ol i ferate 
both percurrently and sympodiall y. Annel lations indicative 
of percurren t proliferation were not found on conidiogenous 
cells of the app l e isolates, but the tapering apices of 
some cells suggested that percurrent pr olifera t ion might 
some times occur. As discussed elsewhere (Gl awe and Roge r s, 



Table 1. Pathogenicity of t wo isolates of Eutypa 
am.eniaaae from apple (Ma l-us domestica) on apricot 
( Prou.nus armeniaca) . 
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Isola t e 

Successful 

r eisola tionsx 

Ave rage length internal 

discolo r s tion (Cm} x • Y 

Control 

YG7- A 

YG7- C 

0 

5 

xFive repl i ca t ions per treatmen t. 

4.1 a 

11.0 b 

11.1 b 

Yvalues followed by the same letter are n o t 
signi ficant ly differen t from each o ther (P=0.05) 
according t o Duncan 1 s mult iple range test . 

1982a ; Glawe , 1983) , r esolution of annel l a tions in diatryp
aceous anamorphs is often very dif fic ult. Sympodially pro
li fera t i ng conidiogeno us cells were conunon. Light was re
quired for sporulation, as was r eported p r evious l y for E. 
anneniacae (Glawe et al . , 1982). The pa t hogenici t y t est 
results i ndica t e tha t bo th isolates may be r ega r ded as 
pathogenic on apri co t, a char ac t eri s tic associated with E. 
anneniacae a nd used t o help distinguish i t from o the r spe
cies (Glawe et aZ. . J 1982 , and r eferences the r e in) . Be
cause of the great similari ty of the apple isolat es to 
Wa s hing t o n grapevine isolates of E. ameniacae we believe 
that the apple isola t es a r e, i n fact , E. ameniacae . 

This apparent ly is the fi r st r eco rd of E. ar'171eniacae 
on apple in Nor th America. Eutypa a:rmeniaaae pr eviously 
was r epor t ed from apple in Aus tra lia {Car t er, 1960) . Al
t hough Car ter (1960) was able t o r ecove r E. armeniacae f r om 
i nocula t ed apple limbs 5-18 mon ths a fter inoculation, his 
repo rt did not ment ion a ny disease symp t oms o n i nocula t e d 
trees, and it i s un certain whether the fungus is pathogenic 
on t his host. Jud ging from i t s pathogenicity on a va rie t y 
o f woody angiosperms (Carter and Moller , 1977), it appears 
that E. am1eniacae might also be pa th ogenic on a pple. How
eve r, the f ungus apparently grows saprophytically on a num
ber of hosts ( Carter and Moller , 1977), a nd may have been 
g r o\o.•ing sap rophy tically on the trees from which it wa s iso
lated in this s tudy. Pa t hogeni c ity t ests should be under
t aken to determine if E. anneniacae can be pa thogenic o n 
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a pple trees. 

Unive r s ity of Illinois Agric ul tural Expe r i men t Station 
Pr ojec t 68- 0331. We are grateful to Dr. J. D. Rogers , 
ti'ash i ng t on Sta t e Un iver si t y, for p r oviding laboratory fa 
c ilit ies fo r a po rt ion of t his s tudy. \.Je tha n k Dr s . C. T . 
Roge r son , New York Bo t a n ical Garden, a nd J. D. Rogers for 
their r evi e ws o f the manusc r ip t , and G. H. Glawe f or ass is
tance wi t h sta t is t ical analysis of da t a a nd help f ul com
ments regarding the manuscript . 

CARTER, H. V. 1960. 
Hansf. & Carter . 
504. 
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ABSTRACT 
The following new species of Ustilaginales are described: 

Anthracoidea curvu~ae on Carex curvu~a, Anthracoidea humil i s 
on Carex humilis, Entyloma arctotheca on Arctotheca 
calendula , Entyloma sonchi on Sonchus asper, Enty loma 
taraxaci on Taraxacum mega lor r hizon, Schroeteria poe ltii on 
Veronica cymbalar ia , Sporisorium chrysopogonis on 
Chrysopogon montanus, Urocyst i s ranunculi-aucheri on 
Ranunculus aucheri, Ust ilago arenariae - bryophyllae on 
Arenaria bryophylla, and Ustilago cephalariae on Cephalaria 
humilis . Three new combi nat ions are proposed: Sporisor ium 
and roposonis-aciculati ( Petch ) Vcinky, Sporisorium poll i niae 
(P. Magnus) Vanky, and Sporisorium tumefaciens (McAlpine) 
Vcinky. 

During the past years I have collected, revised or 
obtained f r om colleagues a nd fr iends for determination, as 
exchange, or f or distribution i n my Ustilaginales exsiccata, 
numerous sampl es of smut fungi . Some of these proved to be 
unknown taxa and consequently they are here described as 
new. 

Ant hrac o i dea curvulae Vcinky & Kukkonen, sp . nov. 

Typus: Carex cu rvula All. (Cyperaceae ) , Helvet i a , Kt. 
GraubUnden, Albu la - Pass , mt. Crap Alv

0 
inter "Weissenstein 11 

et lacus i nfra "Fou r cla Crap Alv" . 46 34'20'' N, 09°48'15'' 
E, alt. 2300 m.s.m., 27.VII . 1979, leg . E. MUller e t K. 
Vanky. Ho l otypus i n Herbar io Ustilaginales Vanky ( HUV 10858 , 
i n UPS), isotypi i n H et in Va nky, Us tilagina l es 378. 
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Sori in ovariis. Sporae a fronte circula r es , 
subcirculares usque parum irregulares, 15-21,5 x 17-2 3 
( - 24, 5 ) pm, ab acie ellipsoideae usq ue elongatae, 11 -1~,5pm 
latae, mediocri ter rufo-brunneae ; pariete aequali t er 1-
1 , 5( - 2 , 5) )Jm crasso, sine i ncrassat ionibus i nternis atque 
are is refract! vis, s uper ficie minute , irr egular ! ter et 
dens i uscule verruculosa , i n extrema linea minutissime 
undulata usq ue minute ser rulata, in parti bus planis saepe 
pileolis hyalinis tenuibusque instructa ; sub SEM superfic i e 
verrucis 0, 15 - 1 pm altis, rotundatis, remotiuscule usque 
dense disposi tis, raro par tim confluentibus instructa, inter 
verrucas lenissime asperula. 

Sori i n scattered ovaries forming black, globose, hard, 
2-~ mm diam bod ies, when young covered by a thin membrane 
which flakes away to expose the black, agglutinated spore 
mass. Spor es (Figs 1, 2) medium-sized, flattened, in plan 
view ci r cular, subcircular to slight ly irregular, 15- 21 . 5 x 
17 -23( -2~ .5 ) )Jm, i n s i de view ellipsoidal to elongated, 11-
1~. 5 }lm wide, medi um reddish-brown; wall evenly thickened, 
1-1.5(-2.5) pm, lacki ng internal swellings or light
refractive areas ; su rface f i ne ly, i rregula r ly , mode rate 
densely ve rrucu lose making the spore profile to appear j ust 
very fine l y wavy to f i ne ly serratulate , often with two 
hyaline capses on the flat sides; by SEM provided wi th 
sparsely to densely s ituated, rarely par tly confluent, 
rounded warts, 0 .15- l }Jm high, surface between the warts 
very finely rough, with r ests of the hyaline capses on the 
f la t sides forming irregula r pattern. Germi nation unknown. 

SPECIMENS EXAMIN ED : 
On Carex curvula All. (subgen. Vignea, sect . Baldenses): 
AUSTRIA: Tirol: Alptriften in Tristen in Weissenbach, 2300-
2700 m, 23. VII .1 892, G. Treffer (UPS); Ostalpen, Hohe 
Tauern, Sadnig-Gruppe, Fragant, 2200 m, ~.VI II. 19~ 9, F. J . 
Widder (71 96; GZU); Nordwand des Schwarzenkammes, 
Gurglertal/Otztal, 26 . VII. 1959 , D. Podlech (M). ITALY: Pr ov. 
Bozen, Tauferertal/Ahrntal, Rein Rieserfernergruppe, 
Knuttenta l , oberhalb Sossen- Alm am Weg zum Pass nach den 
Kofler-Seen, 2~00 m, 2.VIII.1979 , K.P . Buttler & A. Zierold 
(HUV 9~61 ) . SWITZERLAND: Kt. Grau bUnden : Albula - Pass , 
VIII. 1880, G. Winter , in Winter, Fgi . helv . Suppl. No. 2 (as 
Us t ilago car icis; HUV 79, UPS ) ; Al bula Mt . , 2400 m, 
VIII. 1881, H. Wegelin (S) ; see also the type; Ber nina
Gebi et, Sassal Massone, 28 . VII. 1904, H.C. Schellenbe r g 
(UPS); Bern i na , I sla Persa , 2730 m, 9.VIII.1905, I. RUbel 
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(UPS); Bergell, Sciora HUtte S.A.C., 5.VIII.1952, S . Blumer 
(UPS). Kt . Wallis : Maniboden, Binnthal, 13.VIII. 1922 , A. 
Volkart (UPS, ZT). 

The host ranges of Anthracoidea i n relation to the 
taxonomy of the hosts have been discussed by Sa vile ( 1952), 
Savile & Calder (1953), Nannfeldt & Lindeberg (1957, 1965), 
Kukkonen ( 1963, 1972), Nannfeldt ( 1977, 1979), and Vanky 
( 1979) . As a result, it was concluded tat the evolution 
within Anthracoidea has in many cases reached the species 
level when the parallel evolution of the hosts has reached 
the level of sections. In other words, most of the Anthra
coidea species parasitic on Carex are confined to hosts 
belonging to a certain section ;orC.losely related sections . 

The systematic position of Carex curvula is still un
certain. Kilkenthal ( 1909) included it in the subgenus 
Vignea, sect. Curvulae. Howe ver, he suggested affinities 
with subgenus Carex, sect. Frigidae. Ivanov a ( 1939) trans
ferred c. curvula to the genus Kobresia. Chater ( 1980 ) 
treated it withi n the sect. Baldenses, together with Carex 
baldensis L. --

Both Carex baldensis and c. curvula are parasitized by 
Anthracoidea species. A. baldensis Vcinky differs from A. 
curvulae 1. a. by usually rounded polyangular to i rregular 
spores, by unevenly thickened spore wal l ( up to 3.5 urn) , by 
the presence of ligh t-refract i ve spots and somet i mes even 1-
2 internal swellings, and by t he spore surface with densely 
situated warts, often arranged in short rows or groups. A. 
curvulae also differs from A . lindebergiae (Kukk .) Kukkonerl 
on Kobresia simpliciuscula (Wahlenb.) Mack . (Kukkonen 
1963:69), by having larger spores and spore walls more 
clearly papillate. 

Anthracoidea humilis V3.nky, sp . nov. 

Typus: Carex humilis Leyss (Cyperaceae), Romania, Tran
sylvan ia , Odorhei (Szekelyudvarhely), mt. Kuvar, 116°18' N, 
25°19' E, al t. cca. 500 m. s .m ., 12.V.1962, leg. K. Vanky. 
Holotypus in Herbario Ustilaginales Vanky (HUV 100, in UPS), 
iso typi in Vcinky, Us tilagi nales exs . 22 (as Cintractia 
caricis). 

Sor i in ovariis . Sporae magni tudine mediae, de plana tae, a 
fronte irregular! ter rotunda to-angulares, ( 1~, 5-) 16-21 
( -22,5) x ( 17,5- ) 19-25,5 ( -27 ) urn, ab acie ellipsoideae , 
rotundato- cuneiformes vel parum irregulares, 10- 14 pm latae, 
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atro-rufobrunneae, pariete inaequaliter incrassato, ( 1-) 
1,5-4 (-5) prn crasso, protuberantiis et areis refract i vi s 
atque 1-3 inc rassat ionibus internis tenuibus instructo; 
superficie dense verruculoso, in extrema linea parum 
undula to usque parum serrula to; sub SEM verruculi rotunda ti, 
nonnunquam 2- 5 eorum congregati vel par t im confluentes , cca . 
0,7 ~urn alti. 

Sori in the ova r ies forming black, hard, globose , 1. 5- 3 
mm diam bod ies. Spores (Figs 3, 4) med ium-sized, f la ttened, 
in plan view rounded a ngu:;.arly irregular, ( 14 . 5- )16 - 21 
(-22.5) x (17.5 -)1 9- 25.5(-27) JJm, i n side view ellipsoi d, 
rounded cunei form or slightly irregular, 10-14 ,urn wide, dark 
reddish-brown; wal l unevenly thickened, ( 1-)1 .5-ll ( - 5) pm, 
protuberances and light-refractive areas present and also 1-
3 weak internal swellings; surface densely verruculose, the 
spore profile appear finely wavy to finely serratulate; by 
SEM t he wa rts are rounded, sometimes 2-5 grouped or partly 
confluent, c . 0.7 .urn high. Germination unknown. 

SPECIMENS EXAMINED: 
On Carex humilis Leyss (subgen . Carex, sect. Digitatae): 
AUSTRIA: Karnten: Loibltal, 27.V . 1917, F . J . Widder (GZU); 
SUdti rol: Ueberetsch, Trockenha nge tiber Porphyr be i Ober
planitzing, 3 . V. 1965, J. Poelt (GZU). GERMANY: Rheinland, 
Gau - Algesheim, in Fuckel, Fgi. rhenan i exs. 2510 (as 
Ust ilago urceolorum; HUV 9168); (?),May , in Klotzsch, Herb. 
viv. myc. 195 (as Caeoma caricis on Ca rex clandestina; UPS). 
ROMANIA: Transylvania: see the type;-, 2 . V. 1963, K. Vanky, 
in Herb. myc . rom . 1957 (as Cintractia caric i s); mt. Budvcir, 
21.V.1962, K. Vanky (HUV 103); - , Porumbeni Mari (Nagy 
galambfalva), 27 .V.1962, K. Vanky (BP, HUV 104); Decea 
(Marosdecse) near Aiud (Nagyenyed ), 16.VII.1978, G. Negrean 
& K. Vcinky (BUCM, HUV 8121); Mt. Retezat, mt. Scorota, 
12.VII. 1980, K. Vanky (Bf , HUV ). 

Anthracoidea humilis has much more regular and rounded 
spores than A. irregulari s (Liro) Boidol & Poelt, wh i ch also 
parasitizes members of the section Digitatae : Carex 
digitata, C. ornithopoda and c. pediformis . 

Entylom arctotheca Vcinky, sp . nov. 

Typus: Arctotheca calendula (L . ) Levyns ( Compositae) , 
Lusitania : Beira Literal: cca. 1.15 km W oppid. Coimbra, pr. 
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pag. Tocha, 140°19' N, 8°45' W, alt. cca. 20 m.s.m., 
15 . V. 1980, leg . U. & K. Vcinky. Holotypus in Herbaria 
Ustilaginales Vanky ( HUV 9000, in UPS), isotypi in BP, BPI, 
BUCM, S, UPS . 

Sari formantes maculas 1- 2 mm latas, prima flavidulas, 
serius brunneas, rotundas usque partim angulares foliorum. 
Sporae in contextu matricis immersae , sat dense collocatae, 
globosae, ovoideae usque irregular! ter polyangulares, 10- 14 
x 11-16(-17) }Jlll, subhyalinae usque pallide flavae; par iete 
aequali ter crasso usque inaequali ter incrassato, ( 1-) 1, 5-
3( - 14) ,urn c r asso , levi, 1- vel 2- stratoso. 

Sari in the leaves forming at first yellowish, later 
brown, round to partly angular, 1-2 mm wide spots, sometimes 
iarger by confluence, slightly swollen when dr ied . Spores 
(Fig . 5) embedded in the host tissue, r ather densel y 
situated, globose, ovo i d to irregularly polyangular, 10-14 x 
11 -1 6( - 17) .urn, subhyaline to pale yellow; wall un i form to 
unevenly thickened, ( 1-) 1 .5-3( - 4) p.m wide, one- or two
layered, smoo th. 

Known only from the type locali ty. 

Entylom s onchi Vcinky , sp. nov. 

Typus: Sonchus asper (L . ) Hill. (Compos itae ), France, 
Bre tagne, la Baule , Beslon, 31.V . 1943, leg. H. Buhr. 
Holotypus in Herbaria Ustilaginales Vcl.nky ( HUV 8790, in 
UPS) , isotypus in BUCM. 

Sari in foliis, rotunda to-polyangulares, a venis 
iimi tat i, 1- 2,5 mm diametro vel confluentes majores, 
brunnei, parum pustulati. Sporae rotundae usque elongatae, 
irregulariter polyangulares, (9-)10,5-16,5(-18,5) x (9,5 - ) 
10,5-21(-22,5) jJID 1 dense distributae, flavae. Paries 
spora rum levis, e stratis 2 compositus; endosporium cca . 1 

.urn crassum, exosporium i naequaliter incrassatum, 2-4 , 5( - 7) 

.urn c ra ssum. 

Sori i n the :i.eaves , rounded polyangular, ve i n limited, 1-
2 .5 mm i n diam, or more by confluence, brown, slightly 
pustula r . Spores (Fig . 6) rounded to elongated, 
po~yangula rly irregular, (9 - )10.5 - 16.5 ( 18.5) x (9.5 - )10.5 -
21( -22.5) .urn, densely situa t ed, yel low; wall smooth, two
iayered, endospore c 0 1 pm thick' exospore unevenly 
thickened, 2-~. 5 ( - 7) ,urn wide. 
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Figs 1--10 . Spores of different species. 

& 2. Anthracoidea curvulae (type). 
3 & ~. Anthracoidea humil i s (type) . 
5. Entyloma arctotheca (type). 
6 . Entyloma sonchi (type) . 
1. En tyloma taraxaci (type). 
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8. Uroc ystis ranunculi-aucheri (type ; spore balls). 
9 & 10. Schroeteria poeltii (type). 

Figs 1, 3,5 - 9 in LM; 2,~,10 in SEM . 
Ba r s = 10 ~m, except fo r fig . 10, where it 
represen ts 5 pm. 
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Entvloma bulla tum, described by Ciferri ( 1933 : 252) on 
Sonchus oleraceus L., from Dominican Republic, differs from 
E. sonchi by greyish- yellow, rounded sori a nd by globose to 
subglobose, rarely subangular, 10-1 4 )JM diam spores, with 2-
2.5 pm thick wall. 

Entyloma taraxaci V<inky , sp. nov. 

Typus : Taraxacum mega lorrhizon ( Forsk.il) Hand . - Mazz. 
(Compositae), Israel: Jerusalem, 25.1!.1936, leg. ?Jardens . 
Holotypus i n Herba r i o Ustilaginales Vcinky (HUV 7955, i n 
UPS), isotypus in BUCM. 

Sori formantes maculas brunneas, rotundas, 2- 5 mm la tas 
foliorum . Spor ae in contextu matricis immersae, sat dense 
colloca tae, globosae, subglobosae usque irregular! ter 
r otundato-polyangulares, 9- 14 x 10- 15 p m; pariete aequal i 
usque inaequaliter incrassato, 1 ,5- 2,5(-3 , 5) ,urn crasso, 
levi, 2 - stratoso . 

Sori in the leaves forming brown , round, 2-5 mm wide 
spots . Spores ( Fig . 7) embedded i n the host tissue, rather 
densely situated, globose , subglobose to rounded 
polyangularly i rregular, 9-1 4 x 10-1 5 pm; wall uniform to 
unevenly thickened, 1 . 5-2.5(-3.5) pm wi de, two-layered , 
s mooth. 

Known on ly from the type local! ty. 

Schroeteria poeltii• V:inky , sp . nov. 

Typus: Veronica cymbalaria Bodard (Scrophulariaceae), 
France: degt. Alpes Maritimes, tract Ste. Agnes, pr. oppid. 
Menton, 43 47' N, 7°30' E, alt. cca. 600 m.s.m., 20.VI. 1962, 
leg. H. Teppner . Holotypus i n Herbario Ust ilaginales V:inky 
( HUV 10800, in UPS), isotypus in GZU. 

Sori loco seminum sicut massa rufo-brunnea, pulverea, e 
sporis 2- 6( -7 ) plerumque in seriebus tortuosis permanenter 
coacerva t is composita. Sporae subglobosae usque 
cuneiformes, (5,5 - )6,5- 12 x 6 , 5- 13 pm, pallide flavo
brunneae; pariete fere levi usque l eni ter undu l ate i n parte 
convexa libera superficiei, in parte au tern rotunda plana 
contactus levi, cca . 0 1 7- 1 )Jm c r asso; sub SEM 
i ncrassationibu s i..atis , irregularibus humilibus i nstructo. 
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Sori in t he capsules replacing the seeds by a reddish
brown, powdery spore mass composed of permanent, 2- 6 ( - 7)
spored groups of spores, usual l y arranged in twis ted rows. 
Spores (Figs 9, 10 ) subglobose to cuneiform, (5.5-)6.5-12 x 
6. 5- 13 )Jm, light yellowish-brown; wall almost smooth to 
finely undulate on the free, rounded surface, smooth on the 
flattened, contact surfaces, c. 0.7 - 1 pm thick ; by SEM 
provided with wide, irregular, low thickenings . 

Known only f rom the type locality . 

• Dedicated to Professor J . Poelt (Graz, Austria), who 
after the publication of my monograph of Schroeteria ( V3nky 
1982) , kindly sent me a few samples of Veronica cymbalaria, 
heavily infected by this smut . 

Sporisorium chrysopogonis Vcinky, sp . nov. 

Typus: Chrysopogon montanus Trin . (Gramineae), Sri Lanka 
(Ceylon), North Central Province, distr. Polonnaruwa, pag. 
Habarane, alt. cca. 250 m. s.m ., 1B.III.1 97~, leg . K. Vcinky. 
Holotypus i n Herbaria Ustilaginales Vcinky (HUV 6685, in 
UPS), isotypi in Vcinky, Ust ilaginales exsiccatae ~07. 

Sori totam inflorescentiam, rarissime spiculas tan tum 
inflorescentiae nonnullas destruentes, partim a vagina 
foliorum cooperti, elongato- cy::andrici, (3- ) 10- 40 mm longi, 
1- 2 mm lati, membrana crassa, dilute flavo-brunnea, origine 
fungali, composita ex seriebus longis cellularum hyalinarum 
e longa tarum, magni tudine ~ - 9 x 11-22 ).liD i nduti. Massa 
glomerulorum sporarum nigra, granulosa , pannulis fibrosis 
brunneis , origine matricalibus i mmixtis . Glomerul i sporarum 
g~obosi, ovoidei usque aliquantulum i rregula res, sa t i s 
permanentes, atrobrunnei, opaci, 32- 56 x 36-80( - 88) )-liD, e 
sporis ( 6- ) 10- 75 ( -? ) compos1t1. Sporae globosae, 
subglobosae, ovoideae usque forma irregulares . Sporae 
superficiales glomerulorum sub microscopic consueto in 
superfic i e ext r orsa verrucosae , atrobrunneae , parie te 
crassae (1-1,5 .urn ), 8- 13 x 9-1~(-16) )Jm, sub SEM verrucis 
dense disposi tis, nonnunquam confluentibus, rotunda tis, 
diametro 0,15-0,6(-1) pm, altitudine 0, 1-0,6( -0,8) 

1
um 

ornatae . Sporae i nternae leves, subhyalinae usque dilute 
brunneae, pariete tenues (0,5 )Jm), subangulares, diametro 8-
12( - 1~) ,urn. 
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Sori (Fig. 11) destroying the entire inf lorescence, 
exceptionally conf i ned to the individual spikelets, 
partially concealed by the leaf sheath, elongated 
cylind rical , 1-2 x (3 - )10-40 mm, covered by a light 
yellowish- brown, t hick membrane of fungal or igi n 
(pe rigonium) composed of long chains of hya line , elongated 
cell s , 4-9 x 4-22 Jlffi· The perigonium split and flakes away 
from 1 t s d i stal part, often f rom the apex, revealing the 
black, granular mass of spore balls, i nterspersed with 
brown, fibrous shreds of host t i ssue origin . Spore balls 
(Figs 12 , 13) globose , ovoid to somewhat i rregular , ra t her 
permanent , dark brown, opaq ue, 32 - 56 x 36 - 80 ( - 88) )lm i n 
diam, composed of (6- )10 - 75( - ? ) spores . Spores globose, 
subglobose, ovo i d to irregula r; outher s pores by LM 
verruculose on the free surface, dark brown, thick- walled 
( 1-1.5 .urn), 8 - 13 x 9- 14( - 16) ,urn i n diam; by SEM provided with 
densely situated, sometimes confluent, rounded warts, 0.15 -
0.6(-1) .um wide and 0 . 1-0. 6( - 0.8) ,um high; i nner spores 
smooth, subhyaline t o light brown, thin-walled (0.5 ,urn), 
subangular , 8-1 2( - 14) ,urn. 

SPEC IMENS EXAr1INED : 
On Chrysoposon fulvus (Spreng . ) Cho i v.: 
SRI LANKA (CEYLON): see t he type. 
On Chrysoposon sp. 
PAKISTAN: Swat: Bar ikot , 19.IV.1954, col. S. Ahmad (HUV 
8983). 

There are three or four more species o f Spor isor ium which 
paras! tize Chrysopogon spp .: 

Sporisor i um andropogonis- acicu l a ti ( ?e tch) Vcinky, comb. 
nov., basionym Us t i lago and r opogon is- aciculati Petch, i n 
Ann . Roy. Bot. Gard . (Pe r aden iya) 4:303, 1909 , on 
Chrysopogon acicula tus ( Retz. ) Trin. Spor isor i um 
a ndropogonis- ac ic ula t i di ffers from Sporisor i um 
chrysopogonis by t he r ela tively small (4 - 5.5 x 5- 6.5 ,um), 
apparently smooth spores . 

Sporisorium tumefaciens (McAlpine) vanky, comb. nov, 
basionym Sorospor i um tumefaciens McAlpine, The Smuts o f 
Austra lia , p. 184, 19 10, on Chrysopogon sp ., wrongly 
i dentified by McAlpine as Sti pa sp. and. S . pubescens R. Br. 

Fig . 11 . Spor isori um chrysopogonis on Chrysopogon montanus; 
a hea l thy a nd an attacked plant. 
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(Herbert & Langdon, 19141 ) , syn. Sorosporium azma t ii Mundkur) 
on Chrysopogon coeruleus ( Steud.) Watson, c. aciculatus 
(Retz.) Trin . , and .£· sp. Sporisorium tumefaciens differs 
from Sporisorium chrysopogonis by smaller (5.5 -8.5 x 5.5-
9.5( - 11.5) pm), light- brown, and on the f r ee surface only 
very finely verruculose spores. 

Sphacelotheca chrysopogonis- gr ylli Thirum. & Pavgi, 
( probably a~so a membe r of the genus Sporisorium) , in the 
inflorescence of Chrysopogon gryllus Trin . , has, according 
to the original description , sori covered by a pinkish 
pseudo-membrane and i n the sori a long , simple columella; 
spores solitary, 10- 15 pm diam, with thick, minutely 
echi nu:;.a te wall. The cells of the membrane a r e irregularly 
globoid , thick - walled, 8. 75- 1 1. 25 pm diam. 

Sporisorium pol liniae (P. Magnus) Vcinky , comb . nov . , 
basionym : Sorosporium polliniae P. Magnus, in Verh. K.K . 
Zool. - Bot. Ges. Wien 50 : 433, 19 12 , in the spikelets of 
Pollinia di stachya (L.) Spreng. (= Chrysopogon distachyos 
(L . ) Rossi) , has 28 - 49 pm diam spore balls composed of (7 - ) 
17-25 spores of 8- 11. 2 pm diam . 

Accord i ng to Fischer ( 1953 : 134), Sphace l otheca 
chrysopogonis Cli nton on Chrysopogon nutans ( :: Sorghastrum 
nutans) is Sphacelotheca cruenta ( KUhn) Potter ( :: 
Sj?OMsori um cruen tum (KUhn) V~nky). 

Urocystis ranunculi-aucheri Vci nky, sp. nov. 

Typus : Ranunculus aucheri Boi ss . (Ranunculaceae), I ran : 
prov. Fa r s, 60 km a Abadeh versus Herid iem, mons Kuh-e Bu l , 
prope Aghlid, alt. 2900-3 200 m. s . m., 25 . V.1975, leg .: H. 
Foroughi. Holo typus in Herbario Ustilaginales Vcinky (HUV 
8804, in UPS). 

Fi gs 12- - 17 . Spore balls and spores of different species. 

12 13. Sporisorium ch r ysopogonis ( type; partly crushed 
spore balls ) . 

14 & 15. Ustilago arenariae- bryophyllae (type) . 
16 & 17 . Ustilaso cephalariae (type) . 

Figs 12, 1l.i, 16 i n LM; 13, 15, 17 i n SEM. 
Bars :: 10 ,urn, except for figs 15 and 17, where t hey 
represent l.i ,u rn. 
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Sori in foliis petiolisve pustulas 1-10 mm longas vel 
confluente s l ongiores efformantes . Massa spora rum nigra, 
granuloso - pul verea. Glomeruli sporarum globosi, ovoidei 
usque parum irregulares, 20-~0(-'18) x 22-50( -60 ) )lm, e 
sporis fertilibus 1- 8 et e strata continuo vel fere continuo 
cel lularum sterilium illas circumdant i um compositi. Sporae 
fer tiles globosae usque elongatae, plerumque irregulariter 
rotundato-angulares, contactu deplanatae, 12-17,5 x ( 13,5-) 
15- 2 1 ( - 24) ,urn, mediocriter usque atro- brunneae, l eves . 
Cellulae steriles semig lobosae , ovoideae usque elongatae, 
i rregulares, 5-15 )Jm longae , flavae usque dilute flavo
brunneae, leves . 

Sori i n the leaves and petioles as blister- like 
swelli ngs, 1-10 mm long, or more by confluence, at first 
lead -coloured and covered by the ep i dermis, which soon 
ruptures irregularly to expose the black, granular-powdery 
mass of spore balls. Spore balls (Fig. 8) permanent, 
globose, ovoid to slightly irregular, 20-~0( -~8) x 22-50 
( - 60) )Jffi in diam, medium to dark olivaceous brown, composed 
of 1- 8 fertile spores (1:3.5~, 2=25~ , 3=36~, ~=18~, 5=12$, 
6=~.5~, 7=0.5~, 8:0.5~) i nvested by a completely o r nearly 
completel y layer of sterile cells. Spores globose to 
elongated, usually rounded angularly i rregula r and flat tened 
on the contact sides, 12-17. 5 x (13.5-)15 - 21( -2~) )lm, med i um 
to dark olivaceous brown, smooth. Sterile cells 
hemispherical , ovo i dal to e~ongated, i rregular , 5-15 )Jtn 

long , yellow to light yellowish- brown, smooth. 

The following Urocystis species have been described on 
Ranunculus: ( 1) Ur. anemones (Pers.) Winter, (2) Ur. 
ficariae (Liro) Moesz, (3) Ur. nivalis (Lira) Zundel 
(including Ur. murashinskyi (Cif.) Zundel ) , (4 ) Ur . novae
zealandiae (G .H. Cunningh.) Zundel, ( 5) Ur . ranu nculi 
(Libert) H'oesz, (6) Ur . ranunculi - auricomi (Li ra) Zundel, 
(7) Ur. ranunculi-bul latae (Cif.) Zundel, (8) Ur. ranunculi
lanuginosi (DC.) Zundel, and ( 9) Ur. ranunculi - muricati 
( Viennot- Bourgin; as Tuburcinia). 

Most of these species (1 ,3 ,5,6 ,8, 9) have spore balls with 
only a few sterile cells which form a discon tinuous layer 
a r ound the spores . In some species (2,4,7) the outer layer 
of sterile cells may be discontinuous to continuous. Ur . 
ranunculi - aucheri has spores mostly completely surroundedby 
well - developed sterile cells. Few- spored balls formed of 
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1 - 3( -~) spor es occur in species 1,2 , 3,5 , 8 , 9, whereas species 
4 and 1 have 2- 20- spored balls, and s pecies 6 has 1- 7( -1 0) 
spored balls . Ur. ranuncu~i-aucheri , having spor e balls 
composed of 1-6 ( - 8) spores surrounded by a continuous laye r 
of sterile cells, differs from all known Urocystis species 
parasitic Ranunculus . 

Us t ilago arenariae-bryophyllae V<inky , sp. nov . 

Typus: Arena ria bryophyl la Fe rnald ( = A. musciformis 
Wall. ex Edgew. & Hooker · fil.; Caryophyllaceae), India, 
Jelep La pass, 27°22 ' N, 88°51' E, alt . cca. ~760 m.s . m. , 
IX.1938, leg. : ? • Holotypus i n Herbaria Ustilaginales Vcinky 
(HUV 9045, in UPS). 

Sari semina in multi tud inem sporarum purpureo- nigram, 
prius congluti natam ser i us pulveream, transformantes. 
Sporae globosae , ovoideae usq ue irregula r ! ter ro t unda to
polyangulares, 12-17,5 x 13,5- 24 ,urn , medi ocri t er us que atr o
rubrobrunneae. Par ies s porarum 1-1 , 5 ,urn c rassus, sub 
microscopic consueto foveolatus superficiem leni ter 
reticula tam marginemque undu l a tum usque subtili ter 
serratula tum efficiens, sub SEM l en i ter, nonnunquam 
incomple te re t iculatus ; reticulum e verruc is 
anastomosa nt i bus, tenui bus, 0,8-1 .urn a l t is composi tum. 

Sori in the capsules transformi ng the seeds in t o a 
purplish- black , f i r st agglu tinated , la ter powdery spore 
mass . Spores ( Fig . 14, 15) globose , subglobose, ovoid to 
rounded polyangu l arly irregular, 12-1 7 .5 x 13 . 5 - 24 pm in 
diam, medium to dark reddish- brown; wall 1-1. 5 ,urn thick, by 
LM t he surface is ve r y finely foveolat- reticulate, and the 
spore profile wavy to f i nely serra tul a te; by SEM f inely , 
sometimes incompletely, verruculosely- reticulate; reticulum 
compo sed by anastomosed, thin, 0 . 8-1 prn high warts. 

There a r e t en species of Usti lago parasi t ic on 
Caryophy llaceae . Some occu r in the a nthe r s , have light 
violet s pore mass and smal l, ret icula te s pores : ( 1) Ustilago 
clintoniana Cif. (7 - 12 pm ), (2) U. ma jor Schrot . (8 - 11 pm ) , 
and (3) U. violacea ( Pers . : Pers. ) Roussel s. la t. (6 - 11 
urn ) . Others, such as ( 4 ) Ustilago violaceo-verruculosa 
Brandenb . & Schwinn (4 .5-8 pm) and (5) U. violaceo
irresula r i s Branden b. & Schwinn ( 6-9 ,urn), in the an t hers of 
Silene spp ., have finely verruculose, respectively 
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verrucu~ose-ret iculate spores . The following species 
dest roy the ovaries, have dark, purplish-brown coloured 
spore mass and fine ly to distinctly reticulate, medium- sized 
spores: (6) U. als i neae Clint. & Zundel (9 .5-14 pm), (7) Q.:. 
duriaeana Tul. ( including u. ducellieri R. Mai re; 11 - 15 pm ) , 
(8) U. holostei deBary ( 10-1 6 pm ) , (9) U. jehudana Zundel 
( 10.5-1 5 ,.urn; not i n the a nthers as origi nally given ) , and 
( 10 ) U. moenchiae - manticae Lindtner (9- 16 pm). 

Ustila&o arenariae-bryo phy llae differs from all known 
Ustilago species on Caryophyllaceae by t he great dimensions 
of the spores and by the finely verrucu losely- reticulate 
spore surface. 

Ustilago cephalariae V3.nky, sp. nov . 

Typus : Cephalaria humilis (ThUnb.) Roem. & Schult . 
(Dipsacaceae ; det. M. We lman 8541), South lfrica : L3sotho: 
Butha-Buthe distr . , Oxbow Tour ist Lodge, 28 45' S, 28 40' E, 
alt. cca . 2460 m.s.m., 26.1. 1982 , leg. 0 . Hedberg (82001/b) . 
Holotypus in Herbario Ustilaginales Vanky (HUV 10980, in 
UPS ) . 

Sori in anther is, loco pollinum multi tudo brunneo~o

violacea, pu l verea s porarum. Sporae et forma et magnitud ine 
var i ae , globosae, ellipsoideae usque rotunda te irregulares , 
8-15 x 8- 16 JJM, f la vidulae usque flav id ulo-brunneae cum 
tinctu violaceo, len i ter reticula tae, c um 8- 14 maculis i n 
diamet r o, regulariter cum appe nd ice brevi, la to hyalinoque, 
r esidue hyphae sporogenae; pa r ies tenu is ( cca . 0 , 2 pm 
crassus), ret i culum 1,5-3 pm altum, s ub SEM i nters t i t i i s 
verruculosis. Sporae ace r vatim in apicibus hypharum 
brevi ter rami f ica tarum formatae. 

Sori i n the anthers, repl ac i ng the pollen grains by a 
brownish- violet, powdery spore mass . Spores ( Figs 16, 17) 
var iable in form and size, globose, e llipsoid to rounded 
irreg ular, 8-15 x 8-16 pm , pale yellow to viole t tinted 
yellowish- brown, fine l y reticulate, often wi th a short, 
wi de , hyali ne appendage (the rest of the sporogenous hypha), 
8 -llt meshes pe r spore diameter, meshes 1. 5- 3 )JM high; by SEM 
i nte rspaces ve rruculose . The s pores are f ormed i n g r oups , on 
the top of shor tly ramified hyphae. 

Known only from the type locali t y . 
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The following six Ustilago species are known on 
Oi psacaceae: U. cephalariae Vanky, U. f losculorum (DC.) Fr., 
U. int ermedia Schr6 t e r 1 U. morinae Padw. & A. Khan, U. 
scabiosae ( Sow . ) Wint., and U. succisae P. Magn . They can be 
distinguished by usi ng the key below. 

Spore mass l igh t (wh i te, pale ochraceous or pale f lesh ) 2 
Spore mass dark ( pu rplish- brown. dark violet or 
brown- vinaceous) 

Spore diam 12- 17 ( - 19) urn; marginal wings conspicuous 
( 1. 5-2.5 urn ) . (On Succ i sa) U. s ucci sae 
Spore diam ?.5-ll (~um; marginal wings not 
conspicuou s (c . 0.8 urn) . (On Knautia) U. scabiosae 

Spores in t he ovar ies. (On Marina) 
Spores i n the an thers 

Heshes per spore diam 6- 10. (On Scabiosa) 
Meshes per spore diam 9 -1 6 

U. morinae 
~ 

U. intermedia 
5 

Spore d i a m 8-16 urn . (On Cephalaria) U. cephal a r iae 
Spore diam 12-18 ( - 20) um. (On Knautia, Succisa) 

--U-.-f losculorum 
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Summary 

tn thi s paper the synonymy of the genus Ardhachandra Subram. et 
Sudha (1 9 78), and Rhinocladie lla Nannfeld t (1 934 ), (Deuteromyco
ti na, Hyphomycetes ) is di scussed. Rhinocladiella se lenoides (de 
Hoog) comb . nov. i s published. Scanning electron micrographs of 
this s peci es are provided. T he species Rhinoc ladiella crista s pora 
Matsushima (1 971) is considered validly publi shed under thi s· name. 

In 1971, Matsushima published the n e w species Rhinoc ladiella cri 
s ta soora, ln his description the author described the conidia as "22 -
25 .um longa , (6,5- )7 - 7,6 .um lata, 5-6 ,u m cr·assa, unilaterali ter gr!, 
c iliora e t ad margine m c l'ista 1.2-1. 4 ILm lata !armata" . 

1n 197 2 Piroz.ynski described, under th e name R. critasoora Matsu 
shima , a Tanzanian fun gus similar to tha t one descr ibed by Matsu shi
ma, but d i ffe t·ent in the presence of two kind of s pores: " lenticular or 
selcnoid, bi corne- shaped conidia" . In hi s discussion Piroz.ynski (1 972 ) 
a ffil·mcd: "This fungu s is not a Rhinocladiella . It probably deserves to 
be cla ssified in a new genus but until other congeneric species are 
found, or the dimorphi s m o f it s conidia satisfactorily explained, the 
species is recorded here under the ori ginal binomial" . 

De Hoog (apud de Iioog and t-Iermanides- Nijhof, 19 77) proposed that 
the fu ngi of Matsushima and of Pirozynski be considered as two diffe
rent species of the same genus . He p roposed the inclu s ion of the two 
species in the genus Pseudobelt r a nia P. Hennings, with the new comb_i 
nation P. cristaspora (Matsushi ma ) de Hoog and the new species~

lenoides de Jioog, contrary to Pirozynski in c reating a new genus. De 
Hoog (1 977 ) ju s tified the inclusion in this genus only because of the si
milarity between these two s pecies and P. chum •·ungensis Sutton (1 970 ). 
We be lieve that thi s reason is inadequate, a l so because the attribution 
of this last species to the genus Pseudobeltrania i s doubtful. 

De Hoog (1 9 77) describ ed only 1 type of spores for each species. 
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Subramanian and Sudha (1 978) publi shed the collecti on at Tabaram (M~ 

dras, India) of a fungus described as b e in g morphologically ident ical 
to the Tanzan ian one described by Pirozynski (1 972 ) and gave a detai 
led description of its mor·phology and conidia l dimorph ism. Sub•·ama
nian and Sudha (1978) consid ered, c i ti ng many and va lid r·easons, the 
inclus ion of the species P . selenoides and of R. cr is ta spora in the genu s 
Pse udobe ltrania incorrect, a.nd proposed for P selenoides the new gg 
nus Ardha chand r a, with the type species A . sel enoides (de Hoog) Su
bram . e t Sudha , T hey in c luded in thi s genu s a lso the fungus of Mat 
sushi rna with the name A.. crita s pora, and reported the pres ence of 
dimorphi s m of its conidia in some strains of this species, even if it is 
lacking in the original collection. 

It i s necessa ry here to point out the fac t tha t i\•1atsushima (1 971) pu 
bli s hed his fungus unde r the name R. cristaspora and not critaspo r·a : 
there fore we be lieve that the na me cristaspora (accord ing to ICBN , 
Art . 73 ) must be mantained, 

Subramanian and Sudha (1 9 78), as Pirozynski (1 9 72) and de Hoog 
(1 9 77), did not explain the r easons of the exclusion o f the two speci es 
here treated, from the genus Rhinoc ladie lla , but we be lieve that the 
difference s lie in the occasional pre sence of a s t romatic di sc, in the 
dime nsions of t he dcnticle s, in the s po re shape and, main ly, in the 
dimorphism of the conidia . 

We beli eve that it i s not possible to segregate species from a genus 
on the basis of the presence or the absence o f the s tz·oma, expecially 
when , a s in this case , the stroma i s not present in puz·e culture . 

Oiffe r·ences in dimension s, even o f the denticles, must be conside 
r ed on ly a t the s pecifi c le vel. 

The conidia, in the two spec i es, are peculiar in shape, but we do 
not beli eve the monothetical segregation of two genera is p r oposab le 
only on thebasisof the shape of the spores, expecia lly when they a r c 
both amerospor ous. 

There remains the dimor phism of the conidia . 
During a wor k on the ecology of the m i crofungi of the for e st litte r 

and soil in the Tai National Park in Ivo ry Coast (Rambelli et al . , 1983}, 
we were able to observe 142 strains of A s e lenoidcs and 59 s train s of 
R. cristaspora (collect ed between January 19 79 and Janua r·y 1980, on 
dead leave s from the li tter ) a nd 5 s tr·ain s of A. sele noides isolated in 
pure culture from the soil in the same pe riod : in all o f them we ha ve 
found only 1 kind o f conidia . 

Through the courte sy of Dr . K. A. Pirozynski and Or, P. M. Kirk, 
we we r e able to examine a slide made from the Tanzanian collection 
of Pir·ozynski (lM I 10700611e ), correctly labelled as Ardhachandra 
c r i s tasnof'a and not a s A. selenoides as published by Subramanian 
and Sudha (1 978 ). 

In this slide the r e at·e really twokindsof conidia. As de scr ibed al so 
by Subramanian and Sudha (1 9 78) the r e is a great preponderance of le!l 
ti cular conidia, We think that it is possib le that the few s e lenoid coni 
dia de rive from a colony of A. selenoide s present on the sa me lea f , 
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Fig. 1 - Rhinocladiella selenoides: a. conidium in fac e v iew; b . c . the 
same conidium in side view; d . e. conidia in side vie w; 
Rhinocladiella cristaspora : f. conidium in face vi ew; g. h. 
the same conidium in s ide a nd in fa ce view; i . conidium in 
side view. Bar "' 10 I' m · 
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neal' the colony of A. cristaspora : in fact on the same slide there are 
a lso spores of~ rhombica Pen zig and other conidia, pr obably 
of Phaeotri choconis au ra ta Rambel li (apud Onofri et al , , 1981) . 

As fa r as the collection of A selenoides of Subramanian and Sudha 
(1 9 78) is concerned , we think that the pi c ture s given by these au thors 
of the "lenticu lar" conidia refe r· to conid ia in face v iew: in fac t the 
"germ slit" described and i llustrated fOI' this kind of conidia actually 
is the crista as view in front, as demons t1·ated by the scanning e lec
tron and light microscopy micrographs (Fig. 1 a, b, c and Fig. 2 b, c , 
d). 

ln A selenoides all the spores, whi ch appea r lenticu lar and with a 
"germ s lit" at the mi c roscope, after m ic romanipu lation, turned at 90°, 
appear to b e sclenoid (Fig. 1 a, b, c ). ln R. cristaspo1·a all the spores 
are len t icula r , a nd a ll of them tha t appear different h ·om the others 
and with a 11 germ s li t ", turned a t 90°, then appear to be ide nti ca l to 
the other·s and without any 11 gcrm s lit" (Fig. 1 h, g), 

At the scanning e lect ron m icroscope, A. s e lenoides s hows only se
lenoid conidia , which tu r ned a t 85°, appear lent icu la r (tolg. 2 b , c , d, 
e , f), The conidia appear ver· t·u cu lose , with a small flat scar at the 
base and a papillate apex (a s described by Pirozynski, 1972 ). The 
cri sta is formed by a pr onounced and regular diminution of the thic k
ness of the spore, with a continuous s pora l wa ll. The germ s lit, de 
scribed by Subramanian a nd Sudha (1 978 ), is not vi sible (Fig, 2 c ). 

Based upon tha t which is cited above, we think that in the s e two sp~ 
cics the dimorphism of the conidia p robably does no t exist , 

Therefore we conside r the species R. c ri sta spo•·a Mat sushima (1 9 71) 
validly published under this name: 

Rhinoc la die lla cristaspora Ma tsushi ma 

Mi crofungi Q.[ the Solomon islands and Papua- New Guinea, Kobe , 
Japan, p. 49 , 1971. 

=Pseudobe lt1·a n ia cl'istasporo (Matsushi m a) de lloog 
apud d e Hoog, G. S, and E . J. Hc rmanides- Nijhof, Stud, M y col. 
15 : 199 . 1977 . 

=Ar dhachandra cri staspora (Ma tsushi ma ) Subramanian, C . V. and 
K. Sudha, Can._!. Bo t. 56:729 - 731 . 1978 . 

Collection examined: H. B. R. 38A, on un identified leaves in litter, Tai, 
Ivo ry Coast, Apri1 1979; IMI 107006lle, on indetermined leguminous 
leave s ( ?Baphia sp.) Kakombe , Kigome, Tanzania, 4 Mar . 19 64, 

We pr·oposc for A selenoides (de Hoog) Subram. et Sudha, the new 
combination: 
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Fi g. 2 - Rhinoc ladiella se le noidcs: a . denticles of the conidiogenous 
cell; b . c . d . the same conidium in face and in side view; 
e . f. the s ame conidium in s id e and in face view. Bar = 5 ftm. 
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Rhinocladiella s e lenoide s (de Hoog) comb. nov , 

= Pseudobeltrania selena ides d e Hoog 
apud de Hoog, C. S. and E . J. Hermanides- Nijhof, ~ ll•l ycol , 
15:1 99 - 200. 1977 . 

=Ardhachandra selenoides (de Hoog) Subramanian, C . V. and K. 
Sudha, ~ • ..:L_Bot . 56:729- 73 1. 1978, 

We give here a new latin diagnosis of the species , because we con
s ider that the diagnosis published by d e Hoog (1 97 7 ) is incomplete in 
description of morphology and d imensions of conidi ophores and coni 
dia. 

Colonise amphi gcna e , brunneo-nig1·a e , effusae, subtiles. Mycelium 
supe rfi c ia le . Hyphae septatae, hyalinae vel pallide brunneae, ramo
sac, 1,5 p..m circi te r latae , Stroma e cellulis brunnei s ir regu lariter 
loba ti s compositu m . Conidiophora macronematosa , mononematosa , 
crecta , simplicia, recta vellevite r fl e xuosa, 0- 3 s eptata, pa llidc 
bJ·unne a , levia, 30-55 JJ.m longa e t 3,5 - 5 JJ.ffi lata, Cellulae con idiogc
nae po lyb las tica e , integratae , te rminate s ve l inte rca lares, sympodia 
lcs, den ti cula tae (denticuli cylindrici ve l conici, sa cpc rc t1·ocu r·vati ; 
l-1 ,5x0 , 5- 0 , 75 ,urn) . Conidia sicca, solitaria, crassituni catu, ex den 
ti bu s cellulae conidiogena e singulat i m acroplcuroge ne fermata, a pice 
apicu la ta et basi c i catri ce plana praedita, aseptata , lunata, guttulata, 
b r unnea, 23 - 25 J&.m longa , 9 - 9,5 JLffi lata , 7 ,urn cr·a ssa , unilater·aliter 
graciliora e t ad marginc m cris ta pra edita . 

Collection exami ned : H. B. R. 4.0A, on unidentified leave s in litter, Tai, 
Ivory Coast , May 1979 : H. B . R . 205 from soil o f the Tai fores t, Ivor y 
Coast , January 19 79 . 
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Sweden 

Abstract 

Basidiospore germinat ion .... as obtained in 23 of 
25 tested Bol etaceae species with Rhodotorula 
yeast , own mycelium , or pine seedlings as indu
cing organi sms , provided the medium ""as treated 
wit h activated charcoal . Myceliwn of t he same 
species as the tested spor es was the most effi 
cient germinat ion induc e r in Leccinwr1 , while 
pine seedling r oots pr oved active almost on ly 
i n Suillus . Rhodotorula induced germination in 
all species tes ted , e xcept three , but the re
s ponse was us ually slow and spars e . Different 
morphological modes of germination (polar ver
sus later al ger m hypha or vesicle) occurred 
among the Boletaceae s pecies studied . 

INTRODUCTION 

It has been shown that i n vi t ro basidiospor e germination 
in some species of the Boletaceae is strongly enhanced by 
the pr esence of certain mic r oorganisms . The red yeast Rho
dotorula glutinis gives s uch an effect i n Suillus luteua 
and S. g'l'anu.latua (Fries 1976) , while basidiospore germina
tion in certain Leaainwn species is greatly increased by 
its own or a taxonomically c losely related mycelium (Fries 
1979 , 198 1). 

The possibility of similar r eactions oper atine in other 
s pecies of the Boletaceae prompted the pr esent study of ba
sidiospore ger mination in which species of BoZ.e·tus and Ty 
lopilus •..re r e included as well as addi t i onal species of 
Suillu.s and Lecainum. As possible ger mination inducers , 
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RhodotoruZa glutinis and mycelium from the s a me species as 
the s pores {:::own myceliwn ) were ut ilized . The ef'fect or ·l i 
ving pine roots was also examined because of the positive 
results with Hebeloma spp . and TheZephor'Cl ter•r estr>is Ehr. : 
Fr . r ecently r epor ted (Fr ies & Birraux 1980 , Birraux & 
Fries 1981) . 

Although the principal ai m of this study was to work 
out conditions permitting basidiospore germination, the so
lut i on of this problem in most of the species studied r e
vealed the e xistence of c ertain species characters , nota
bly as regar ds mode of germi nation and mode of response to 
char coal , vhich seemed to be of potential t axonomic signi
ficance . The poss i bility to obtain nwnerous single- spor e 
i solates of many Boletaceae species has added taxonomic 
implications , since mating systems and inter popul ation 
crosses can be investi gated , as he.s already been shown i n 
sOme species of Lecci num (F'ries 1981) . This exper imental 
appr oac h should be par ticularly called for in taxon omic 
studies of ec tomycorrhiz.al Homobas idiomycete species wi th 
sever a l di ffe r ent species of host trees , the possible in
f luence of '.l'hich on the mor phology of the basidiocarp is 
stil l unkno..,n. 

The result s report ed are based on experimen"ts perfor
med during the years 1975- 1981 . 

1•1!\TERIAL AND METHODS 

'fhree or more di f'ferent spore collections were tested 
from most species . Ninety - s ix collections were utilized , 
62 of whi c h be l onged to Leccinwn . The spor es , pr eserved 
i n darkness at 4°C, usua lly retained thei r viability !'or 
five to ten months . 

The nomenclature follows t-latling ( 1970 ) ""ith the addi 
tions of Leccinwn corsicwn (Roll. ) Sing . and the t•.ro Ame
rican species L . rngosiceps (Pec k ) Si ng . and L . insigne 
Smith , Thi e r s & Watling . 

All germination experiment s were made on nut r ient agar 
in plast ic 9 em diameter Pet.ri dishes . The spores to be 
tested were plated out as a suspension in 0 . 1 ml distilled 
water on the surface of the plate , ca. 5 · 105 spor es per 
plate (!'or further tec hnical details see r"'ries 1978) . 

Spores of most of these boletaceous fungl did not ger
minate on this agar medium unless t wo particular conditions 
were fu l filled . 
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First , certain inhibitory substances in the agar medium 
must be removed . !·lost of the species tested are highly sen 
sitive to a.11 inhibitor (or several inhibitors) formed in 
the agar during autoclaving . This i nhibitor was r emoved by 
a dsorption to activated charcoal or Por apac (Q o r T) (Fr ies 
1978). The inhibitory effect of the ammonium ion , demon
st rated i n s pecies o f Sui~Zus (Fries 1976 ) , was eliminat ed 
by keeping the wnmon i um concentration l ow in the medium . 

Secondly , in many species germinat i on cwt be induced 
through metabolites exuded from other or ganisms in the vi
cinity of the spores. Three types of inducers "Were t e s ted: 
( I ) colonies of the red yeast , Rlwdotorula glutinis ( Fr es . ) 
Harrison, (2 ) mycelium representing the same or a closely 
related species as that of the spores , and ( 3 ) gro'-• i ng 
roots of pine seedlings (Pinus syZ.vestris L . ) . These indu
c er s had earlier pr oved active in certain groups of Hymeno
rnycetes other than the bol eti. 

Sinc e s JX>re ge rmination i n many species of Boletaceae 
proceeds very slowly and at a low percentage , the agar 
plates had to be stored for r epeated inspections during se
veral months . To avoid desiccation the Pet r i d i shes we re 
closed by parafilm and kept under bell jars. The incubat ion 
temperature was 25oc and illumination '-'as avoided , exc ept 
for the '-'eekl,y or monthly inspections of the plates under 
t he microscope . 

Germination was considered "spontaneous " if it occur red 
on a nutrient aga r plat e in t he absence of any other living 
o rgani s ms and the ir exudates . 

Phot ographs were t aken either through the bottom of the 
closed Pe t ri dish or directly over the agar surface ( Figs . 
1-1 2 ). 

RESULTS 

The main results are summariz ed in Tabl e 1 . 

Spontaneous germinations W'e r e only obser ved in the s pe
cies of SuiZ.lus and , very rarely , in B. badius . Removal of 
the inhibitory substance formed from agar during autocla
ving p roved necessary for germination in all tested Leoci
nwn s pec i e s and probabl y also in most other species . How
eve r, in Suillus gronulatus , S . luteus , and S. variegatus 
t he spores were evidently ins ensi tive t o this inhibitor . 

The thr ee inducer organisms tested all proved active 
at least t o some of the species . Rhodo toru.la glutinis sti
mulat ed germination in all species except L. car sicwn and 
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Table 1. Cermin~t.ion i nduction in spo r es o f Leccinum (L.) , Bolstuii (B.) 
SuiZluu (S.) and 'I"'!flopiZ.us (T . ) vith di f ferent i nducer orga-
r. isma . Nut rient agar oedium always treated or pretreated 't:ith 
activated charcoa l po'lo·der . 

Percentage and r ate of 
Species gemination 1 

) 
2) 4) !-lode of 

tested germ i na- Fig. 
Spon- Induced by 3 ) 4 ) taneous tion 

Rbodo- o..,n my- Pine 
torula celium r oots 

L . scabrum 0 II b III . 
L. holopus 0 I c II b 
[. . aurantiacum 0 II b Ill a 
L. ver sipelle 0 1I b III a 
L. vulpinu1l 0 II b III o 
I.. variicolor 0 II b II b 
L. i nsigne 0 II b II! a 
L . c r ocipodium 0 0 
L . corsicum 0 0 
L . carpini 0 1 c I e p 
L. rugosiceps 0 1 e I e 

B. edulis I e 0 L or P 
B. pinicola I e 0 Lor P 
B. cal opus 1 e L 
B. luridus 0 III b 0 
B. piperatus I e 0 0 
B. sublomen t.osus lie lie 0 
B. badius I c I c 1 c 1 b 

s. l uteus 1 b III n III b II b 8 
s . granulatus I b III a III b II b 9 
s. vi sciduc I c II b I b 1 b P o r L 10 
s . grevillci I c lib 0 L 
s. vnr iegatus 0 or I c II b I ll . I b L or p 11 
s. bovinus 0 or I c 11 b II b I b L or p 12 

T . i"elleus I c I c 

1 ) I = less thsn 100 germinations per million spores ; II = bctveen 100 
and 10 000 per million spor es; 111 = more than 10 000 per million 
spores. 

2 ) a = germi nation s tarts ~o~ithin a veek; b = ~o:ithin u month; c = after 
more t han a month; 0 = no germinat i ons . 

3) P: pola r ge r m hypha. or vesicle ; L: lateral germ hypha or vesic le . 

4 ) - : not tested. 
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£. crocipodiwn , which never germinated , and B. ZUJ'idus 
whic h only germinated, although capricious ly , Wlde r the 
influence of a growing myceliwn. The RhodotoruZ.a eff ec t 
was generally rather slow , t he germinations sometimes not 
becoming visible Wlt il the incubation had lasted for t'-'0 
months or more . A myce l iu.PJt representing the s ame species 
as the spores was highly efficient as a germination i ndu
cer in £eccinwn , where i t s effect was species- group speci 
f ic in t he way described earli e r (Fries 198 1 ) . In several 
s pecies of Boletus and Sui'l lus no spec i ficity or this sort 
was found . A germination r esponse t o roots of p i ne seed
l ings was fou.11d only in Suil.lus and B. badius . 

It should be added that finally , and irrespect ively of 
the inducer organism used , the small myce l ia developed f r om 
the germinated spores se rved as additional inducers for 
the surrounding spo res . 

Germination usually star t ed close t o the inducing or
ganis m present . Germinating spor es then appeared at a gra
dual ly inc r ea sing distanc e f r om the induce r tmtil t hey oc 
c urred over the ent ire surfac e of the plate . The tested 
s pec ies reacted differently on a.'1 agar surface, hal f of 
which had been dus t ed •t~ith charcoal powder . Briefly i t can 
be stated that the p r esence of charcoal part i cles alway s 
favoured ger mination in the Leaainwn species a s .,.el l as in 
B. lur>idus . In the other speci es , germinations usually 
started first in the border zone bet ween the char coa l - free 
and t he charcoal- dusted parts of the plates . I n S . l uteus 
and S. granulatus , however , charcoal seemed to delay the 
beginning of germination . 

Signs of autointoxication were visibl e in B. aalopus , 
B. 2ur>idus and B. piperatus . In these species the myceli wn 
died before hav i ng cover ed t he who l e s urface of the plate. 
It produc ed a brown exudat e ( t-todess 1942 ), Md f inally 
killed germinating spores and small mycelia in i ts vicini
t y. 

DI SCUSSION 

The principal aim o f this investigation - to find out 
methods for inducing in vitro germi nation in s pores o f Bo
letaceae - was reached i n so far as germination •,1as achie
ved i n 23 of the 25 t es t ed species . I n the s pecies o f Lec
cinwn and Tylopilus ger minat ion had not ear lier been ob
served , despite several forceful attempt s (for olde r r ere
r enc es , see Fries 1943 ) . In Boletus, germination was de-
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Figs . 1-12 . Germinating spor es of the follov i ng species : 
1 : Leaainum sea brown ; 2 : L. Ver>aipe lle ; 3 : £ . rougo
siceps ; 4: Boletus pinicola ; 5: B. cal-opus ; 6: 3. 
luridus ; 7 : B. subtomentosus ; 8: Suillus luteus ; 
9 : S. gronulatus ; 10 : S . viscidus ; 11 : S . variega
tus (a : lat.c:: r al . b : polar germination ) ; 12 : S . bo
vinus . x 50 · 
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sc ribed for [? . edulis by Or los & Twarowska ( 1965) , '"" ho also 
published photographs of germinated spores . Basidiospores 
of' the SuiZ.lus s pecies ger minat.e more readily than those 
of t he other genera . Occasional germinations were seen and 
mentioned by Hammar lund (S. grevillei , 1923) , l·ielin (S . lu
teus , 1962) , and Orlos & Twarows ka (S . luteus , 1965 ) . How
ever , none of these earlier studies l ed t o the establish
ment of reproducible methods f or the induc tion of spore 
germinat ion. 

It i s possible that a d iffe rent composit ion of the syn
thetic nutrient medium will be elaborated in the future , 
which pe r mits a hi ghe r percentage ger mination without any 
inducer organis m pr esent . '!'hi s hns indeed already been 
found to be t he case i n S. luteus, S . gronu~atus , and S. 
variegatus , where an amino- acid mixture of knmm composi
t ion added to the me dium considerably enhanced the percen
tage germination in the absence of an inducer oreanism 
(Fries 1976) . In species of £eccinwn the s ame e ffecl c an 
be produced by adding an exudate f r om a mycelium r epr esen
ting the same (or a closely r elated) species as that of 
t he spores ( Fries 1981) . In this case the active compound 
has not.. yet. been identifi ed . 

Ther e are four reas ons f or the successfu l pe r formance 
and repetition o f germinat ion experiment s now possible with 
these boleti : ( 1) the development of methods to remove t he 
previously unknown inhibitory agar-product by mean s of ac 
tivated charcoal , (2 ) the f indi ng that certain l iving o r
gani sms present among the spores induce ger mination , ( 3) 
t he use of chemically i dentified media , and ( 4) the r eali
zation that germination in many cases takes place very 
slowly and spar sely. 

A general conclusion that can be dro.wn r"rom these stu
dies is that in vitro conditions for germination and modes 
of germination differ considerably within Bol etaceae , not 
only from one species (or species group) to another, but 
also from one spore collection to another '<lithi n the same 
s pecies . This may reflect di fferences among basidiocarps 
as r egards , ror instance , age , habitat or genetic consti
tution . 

On a char coal- t r eated agar medi wn R. glutinis s timula
tes germinat ion in almost all tes t ed bole taceous species , 
but the r esponse is slow end the percentage germinat ion , 
except in S. Z.uteus and S. gronulatus , very lo .... . This may 
show that R. glutinis is a "false key" o r a picklock for 
the release of the germinat i on mec hanism. In cont r ast, 
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" sel f "-myceli urn in most tested Leccinum species t riggers , 
within a week or two , a germinat ion of mor e than 50 %. In 
these species the remar kable taxon- specificity also sup
ports the conclusion that induction by a self- myc elium is 
the " right key " to r e l ease ger mination . 

I n the other gener a of Boletaceae te s ted no s i milar 
taxon-spec i fic i t y has been enco\Ulter ed , al t hough self-my
celia , as wel l as various other mycelia , may st imulate ger
minat ion , sometimes even strongly , as in some Suillus spe
cies . 

From this point of view B. lur>idus is st i ll aTJ enigma
tic case . Self- mycelium from various stock cultures (and 
also mycelia of certain other species) somet imes induced 
germination in single spores after a long period of incu
bation. As soon as a yo ung mycelium had developed , i t t rig
gered an almost general spor e germination in i ts s urroun
dings . This might indicat e the existence o f a taxon- s peci
fic reaction like that in Leccinum , the release of which, 
however , i s usually inhibited in ol der myce lia in a so far 
unknown way . 

The mode of germinat ion depends on t he taxonomic posi
·tion of the species and pr obably also on t he env i r onmental 
condi tions (F'igs . 1- 12 ) . In the Lecci1lwn species , germina
tion began with the for mation of a ter minal germ hypha if' 
induced with Rhodotorul.a , but with t he for mation of a big 
germ vesic le if induced with own myceliwn . From thi s ve
sicle hyphae usually developed later on . In the other s pe
cies of Bo letaceae germinati on usually started with the de
velopment of a germ hypha , whic h gr ew out either f'rom one 
end or from the s ide of' the s pore , i . e . polar o r lateral 
germination , respectivel y. 

In SuiZ..lus an ear],. ier study (Fries 1943) compr i s ing 
t he same six species as in the pr esent paper (plus S . j' la
vidus) showed lat eral germi nation all through . This can 
still be said t o r epresent the most common mode of germi
nation in this genus under the exper ir:1ental conditions 
tested , a l though single cases of polar germinat ions were 
noticed (Fig . 11 b) . 

The species of Boletus dif-fered more :from one another 
in mode o f germination . Polar germination pr evailed in B. 
lur•idus , B. subtomentos us and B. badius (Figs. 6 and 7) , 
whereas the ver; f ew germinations in B. oaZopus were of 
the lateral type (Fig . 5) . In B. edulis and the closely 
related B. pinicol.a both types were observed . In Ty'lopi'lus 
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fell eus only polar germination seemed to occur . 

I t must remembered that all these spore germi nations 
t ook place under conditions very different from those in 
nature. '!'his could mean that the differences i n mode of 
germination f ound in the exper iments , although apparently 
cor relat ed with the species , so not necessarily occur in 
natW'e . 

The only published and illustr ated obser vat ions which 
to my knowledge have been made on spor e germination in Bo
l etaceae under at least semi natural conditions we r e those 
of Orlos and Twarowska ( 1965) ••ith B. edulis and S. luteus. 
They obtained , although irregularly , germination s of spor es 
f r om these two species by pl acing the spores on glass s li
des in dry f or est humus for about 10 days. Unfort unately 
the contour s in thei r picture s are rather d iffuse , but in 
B. eduZis most germinat ions appear ed to be of' the polar 
type by the formation of eit he r a vesicle or a germ hypha . 
Consequently the l a t eral germinat ions obser ved i n some of 
my experiment s may have been abnor mal and caused by the ar
tificial environmental condit i ons . From the onl y picture 
by Orlos & T\.i'ar owska ( 1965) on ge r minating spores of S. Zu 
t eus it appears that the germ hypha developed in some cases 
f"rom t he end of t h e spore and in others f r om the side . 
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On a flori stic basis, t he flesh y f ungi of Venez.ue l ;:1 
are well documented. Thi s is due p,·incipall y to the 
extensive work of Dennis (1970). 

In this paper, seven nc\\' records are r eported from 
Venezuela. The fungi wer e collected in a pa rt of the 
centra l llano s region of Venezue l a which i s fl ooded 
intermittently during the \•oet season. The fungi "''ere 
collected primar ily i n un flooded, rai sed , sand y areas 
dominated by shrubs and occas i onal trees. 

Al l collection s l isted be lO\'' ~.o:ere made about 44 km 
south- south.,.,•est of Calabozo, Estado Guarico . Each 
co ll ection made was divided in half. One-half of each is 
deposi ted either at the Fie ld ~fuseum of ~atura l His t ory 
(F) or at The Universit y of Michi gan (mCH), the other half 
is at the In st itute Botanico, Caro.cas (VEN). The neh' 
records are o.s follows: 

BOLETACEAE 
Phlebc;pus b1•asi Ziensi8 Singer, Beih. Nova Hedwigio. 

77: 43. in press. On sandy so i 1 under Citrus 
cul t ivar, 22 July 1980, Ovrebo 1160A (mCJ-1) & 
Ovr ebo 11 60B (VE '): on base of dead pa lm and stem 
of Hecatostemon. completus, 13 Aug. 1980, Ovrebo 
1200A (~1101 ) & Ovrebo 1200B (YEN) . 

CORTTNARI ACEAE 
Gymnopilus croceoluteus Hes l e r , ~orth American species 

of Gyrrmopi lus . 64. 1969. On we 11-rot ted t wigs , 
17 Aug. 1980, Ovrebo 1215A (F) f, Ovrebo 121SB (YEN). 
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HY D:-IACEi\E 
Stecche'Pinwn c rassiusculwn Harrison, Can . J. Bot. 42: 

1207. 1964 . Attached a t base of Citr-us cult iva r, 
9 J ul y 1980, Ovrebo 11 371\ (mCH) & Ovrcbo 1137B 
(VEN), 29 Jul y 1980, Ovrebo 11791\ ( M!CH ) & Ovrcbo 
1179B (VEN) . (Di scussed previousl y , Harr ison and 
Ovrebo, 1982 .) 

TRfCHOLO)IATACEAE 
Cr>inipeZZis subZivida f1urri ll , North Amer . Flora 9 : 

287 . 1915. On lea f litter , t wigs and AZbizia 
fru i t s, 26 Jul y 1980 , Ovrcbo ll 67A ( F) & Ovrebo 
11 67B (VEN) . 

IactocoZZybia angiosper>marum Sin ge r· , Sydowia 2: 32 . 
1948. On base of fencepost , 12 Jul y 1980, Ovrebo 
ll48A ( F) & Ovrebo 11488 (VEN). 

f.!a.roasrrrius bezel'TQ.e Singer. Flora Ncotropica 17: 185. 
1976. On dead Copernicia tector'Ulll (pa lm) frond s, 
2 1 Aug . 1980, Ovrcbo 1217A ( F) & Ovrebo 121 7B (VE)I) . 

Marasmius phaeocystis Singer. Flora Neo tropica I 7: 
22 1. 1976. On leaf l itter, 20 J ul y 1980, Ovr ebo 
1156A (F) f, Ovrebo ll56B (VE N) . 
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ABSTRACT 

Sporocarps of red g iII ed spec i es of Dermocybe , 
sect ion Sanguineae, col l ected i n North Amenca , were 
exam ined for th e presence of ant hraqu i none derivatives 
by means of t hin layer chromatog r aphy . A compar i son of 
pigmentati on data shows more or l ess spec ific pigment 
patterns and t wo types of pigmentat ion within the 
spec i es emp l oyed i n this st udy . The importance of 
pigmen tat i on and its relevance to t he class i f ication of 
species are di scussed. 

I NTRODUCTION 

In the l i gh t of the sign i ficant chemota xonomi c 
resu Its from studi es of European spec i es of Dermocybe 
(Fr.) WUn sche an examination was made of the pigmenta 
ti on of North American Dermocybes i n the sect i on 
Sanguineae KUhn. and Romagnesi in Moser (Moser 1978). 
Our pnnc 1pal knowl edge of the chemi cal structure of 
Dermocybe pigment s i s der ived from the works of Kogl 



Tab le 1. The Dermocybe species i ncluded in th is s t udy and their origin . 

c 
0 !5 

~ ~ 
~ 

date 
Dermocybe species exam ined " u of Si te of co l lection ~--" ~ so::: co ll ection 

c 8 

Oermocybe semisangu inea 80/77 18 1980-11 -13 Mason lake, Masot'l Co. , 
Washington 

Oermocybe semi sangu inea 8292 WTU 1918-09- 16 Baraga Pine Plains, Baraga Co. , 
Michigan 

Oermocybe semi sangui nea 86519 MI CH 1915-09- 11 lupton, Ogemaw Co. , 
Michigan 

Cor~!~~r~~~ 1 ~:~~~1 ~~u s 80/74 IB 1980-11-13 Mason lake , Mason Co., 
Wash1ngton 

Cor tinarius l!hQ!!niceus 80/33 18 1980-10-25 Redmond, King Co. , Washing ton 
var . occ identa l 1s 

Cort inarius phoeniceus 56282 HICH 1956-12-04 Trinidad, Humboldt Co., 
var. occidenta l is Ca l iforn ia 

Cor t inarius aspenens is 1226 MICH 1976-08- 12 Aspen, P1tkin Co., Colorado 

.t.2r..t..i.!JAri us sanqu i neus 3261 1 SFSU 1914-08-11 Blue lakes, Alpine Co . , 
var. sierraensi ~ Cali fornia 

Co l lector 

G. Ke ll er 

J.F . Mmira t i 

A. H. ~ith 

G. Ke l ler 

G. Ke l ler 

A.H . ~ 1 th 

D.H. M1tche l 

H. O. Thiers 

"' "' ()D 



Cortinarius marylandens is 7936 WTU 1977-08-26 Gainesvile , Alachua Co., J .F. Pmnirati 
Florida 

Cortinarius ~landensis 7940 WTU 1977-08-27 Gainesvil l e, Alachua Co., J .F. fm'niratl 
Flor ida 

Oermocybe sanguinea 80/155 18 1980-12-1 3 Pacific Co., Washi ngton S. Rehner 

Oermocybe sanguinea 80/160 18 1980- 12-13 Pacific Co., Washington J .F. Pmnirati 

~sanguinea 6187 M1CH 1971-12-03 Jackson State Forest , J.F. lmnirati 
Mendoc ino Co. , California 

Corti nari us ca 1 i forni cus 80/l IB 1980-11-10 Unati l la National Forest, J.F . A'11'11irat i 
Columbia Co., Washington 

Cort inarius cal ifornicus 6185 MI CH 1971-12-03 Jackson State Fores t , J.F. Pmnirat i 
Mendoc ino Co., California 

Cort i narius californi cus 71 7 SFSU 1967-01-15 Jackson State Forest, J.F. A'mliratl 
Mendocino Co. , Cal Horn ia 

Cort inar ius hesleri 81624 MI CH 1972-08-22 Washtenaw Co . , Michi gan A.H. Smith 

Cortinarius hesleri 86257 MICH 1975-09-07 Highland Lake, Livingston Co., A.H. Sm1th 
Mi chigan 

Oermoc ybe cinnabarina 70/267 IB 1970-09-20 Hi 11 erod , Nord see 1 and, K. Has lwandter 
Denmark. , Europe ~ 

"' 
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and Postowsky (1925), Ste9 li ch and Aus t el, 1966 ; 
St eg l i ch et al . , 1969; Steg l ich and Liisel, 1972; and 
St eg lich and Rei ninger , 1972. Kiigl and Postowsky ( 1925) 
were the f irs t t o ascert ain the an thraquinonic nature of 
th e pigments in Dermocybe sanguinea (Wulf : Fr .) Wunsche. 
Studi es done by Steg ll ch et al. ( 1969) and Steg l ich and 
Losel (1972) have shown that a var iety of anthraqu inone 
pigments are present in Dermocybe san9uinea and D. 
sem i sanguinea (Fr .) Mos .. Moreover, Stegl1 ch and LiiseT 
( 1972 ) s howed t hat some pigments are present in the form 
o f t heir corresponding 1-g l ucosides. Addit i onal 
an thr aqu i nonic pigmen t s were found by Steg lich and 
Reininger (1972) in sporocarps of Dermocybe ci nnabarina 
(Fr.) Wun sc he. 

Ear l y chemotaxonomic stud i es in Dermocybe by 
Gabrie l (1960a, 1960b, 1961) and Gruber (1970) 1ncluded 
European spec i es ; Gruber ( 19 75) considered species from 
Europe and South America. These chemotaxonomic studies 
s howed that the species had more or less spec i f ic pig
ment patterns and that pi gment ation wa s very usefu l in 
differentiating infrageneric taxa . The systematic 
arrangement of Dermocybe species proposed by Mo ser 
( 1972) is in agreement w1th the results of the chemotax 
onomic stud ies, espec iall y with those of Gruber (19 70, 
1975). Further pigment studies in Dermocybe, using thin 
layer chromatography, were done by Ke ll er (1979, 1982). 
In vi ew of th e i mport ance of anthraquinon e pigments in 
the systematics of Dermocybe , the present s tud y was done 
to determine pigments and pigment patterns of North 
American Dermocybes, in the sec t ion Sangu ineae. 

EXPERIMENTAL 

Fung a l Material. Severa l co llections used i n thi s 
study were made by the authors in the fal l of 1980 in 
the Pacific Northwest. These and additional co llections 
are listed in Tab l e 1, with co llect ion number, date of 
collection, collector , collect i on si t e and locat i on of 
voucher spec i mens. Herbar ia are indicated by the 
appropri ate abbreviations from Index Herbari arum. 
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Fi 1 trates of the extracts were evaporated to dryness 
under reduced pressure. The residues were redissolved 
in 1.0 ml of ethano l . Pigment separation was done with 
thin layer ch romatography (TLC). Quantities (20 ~1 ) of 
th e extracts and standard so lutions were spotted on TLC 
plates. Chromatography was done on precoated TLC plates 
(Silica Gel Type 60). Five solvent systems were em
ployed to detect pigment pattern s of each spec ies . For 
furth er chromatographi cal data see Table 2. The devel
oped chromatograms were dri ed and examined in dayl i ght 
and UV li ght ( A= 365 nm) . To more c l early def i ne color 
react ions of the pigment s , th e TLC plates were sprayed 
with the reagents KOH (5% in methanol) and magnesium 
acetate ( 5% in me thana 1). 

Chromatographic 
system So 1 vent system (v/v) 

1 benzene : acetic ac i d (gl aci a 1) 
2 : 1 

II ethyl acetate : methanol : water 
100 : 16.5 : 13.5 

v benzene : ethyl formate : formic acid 
65 : 25 : 10 

VI toluene : ethyl formate : formic acid 
50 : 40 : 10 

VII ethyl acetate : ethyl methy l ketone : 
formic acid : water 50 : 30 : 10 : 10 

Table 2. Chromatographic systems. Layer: precoated TL C 
pl ates s ili ca ge l 60 (Merck), th ick ness of 
l ayer : 0.25 mm. 

Dermocybe versus Cart i nari us 
The f1rst author, fo ll owing the class ificati on of 

M. Moser , Jnnsbruck, Austria, prefers the use of Dermo
cybe as a genus, while the second author uses the genus 



No. 

I 

23 

21 

25 

32 

Table 3. Chromatographica l data of anthraquinone and anthraquino id pigments of Oermocybe sanguinea, 

~cf~~ s:~~u~ ~eTa~~~ ~~! )~~d; ~~~~!~~~ ;~~~~~~i~~~~~~ i ~; 1 P~~~:~~ i ~~s c~~:~; ~~n E~~~~1menta 
authentic reference sample in cochromatography . 

Colour 
Co lour of Co lour of react ion 

Pigment X) Rf va lues in pigment in pigment under of pigment, 
chromatOQraphic syst ems dayl ight uv 1 i ght reagent : KOH 

I I I v VI VII on TLC pla t es on TLC pl ates on TLC plates 

0 .80 0.84 0.76 0.78 0.99 pink pi nk vi o l et 

0.78 0.83 0.72 0 . 72 0 .99 yel l ow ochreous orange blue purp le 

0.77 0.82 0.73 0.74 0.99 yel low ochreous orange 

0.59 yel l ow pink 

AF~ 0 .56 0.73 0 .35 0. 47 0 .95 yel l ow dark blue purple 

Emodin RS 0.54 0. 79 0.52 0.61 0 .98 ye l low ochreous orange purple red 

Oermog l auc in RS 0.45 0.00 0.40 0.40 0 .94 brown dark brownish gray 
- 0.52 -0.30 -0.50 

Oermocybin RS 0.25 0.00 0. 41 0.40 0.85 purple dark purple violet 
-0. 48 -0.30 -0. 50 -0.95 

"' a-
N 



37 FilM RS 0.32 0.63 0.21 

0.30 0.22 

41 Endocroci n RS 0.28 0.23 0.29 

45 0.19 0.12 

46 5-ch lora- RS 0. 18 0. 10 
dermorubln 

47 Derma lutein RS 0. 14 0. 14 0 .16 

49 Oermorubin RS 0 .11 0. 12 0. 15 

56 Emod i nglucoside RS 0.04 0.40 0.02 

57 Oerrnogl auc in- 0.02 0.00 0.00 
glucoside (?) -0.20 

58 Oermoc yh in- RS 0 .02 0.00 0.00 
glucoside -0. 18 

63 Endocroc in- 0.02 0 .06 0.00 
glucos ide (?) 

64 Oermol ut ei n- 0. 02 0 .04 0 .00 
glucosi de (?) 

65 Oermorubi n- 0 .02 0.03 0.00 
glucoside (? ) 

0.34 0.90 ye ll ow, lemon 

0.43 ye ll ow 

0.39 0.86 yel l ow 

ye ll ow 

pi nk 

0.33 0.88 ye l low 

0 .32 0.86 pink 

0.05 0.60 ye ll ow 

0.03 0.38 brown 

0.03 0.40 purple 

0.48 yellow 

0.38 yel low 

0.37 pink 

ddrk 

ochreous range 

ochreous 

pink 

purp l e 

ochreous orange 

red orange 

ochreous orange 

dark 

dark purp le 

ochreous 

red orange 

purple 

ye llow 

purple red 

pink 

pink 

purple v1olet 

orange red 

purpl e violet 

red 

blue gray 

violet 

red orange 

pink 

pur pl e "' "' "' 
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Corti nar iu s. In the 1 at ter case Oermoctbe wou 1 d become 
a suogenus. In both systems the taxa rea ted here are 
placed in the sect ion Sanguineae (Sanguinei). In this 
paper the genus Oermocybe 1s used for all taxa except 
t hose descr ibed from North Pillerica. Provi sional names 
( nom . prov . ), refe r to taxa that wi 11 be described in a 
forthcoming paper by Pillmirati and Smith (1984). 

RE SULTS 

Chromatographic examina t ion of ethanolic ex t rac t s 
of sporocarps of Nor th Pilleri can red gi 11 ed Oermocybes 
revea l ed the presence of a numb er of anthraquinone and 
ant hraq uinoid pigments. The anthraquinone carboxylic 
acid s endocroc in, dermolutein, dermoru bin, 5-chloro -
dermorubin, c innalutein and c innarubin wer e identified 
with authentic refe rence samp 1 es , as we II as the pheno
lic an thr aqu i none derivatives emodin, emodinglucoside, 
physc ion, derrnoglaucin , dermocybin , de rmocyb inglucosi de 
and fa 11 ac i no 1, and the di mer i c hydroanthracene f1 avo
mannin-6.6'-dimet hy le ther. More than 21 pigments were 
dis tinguished on chromatograms of Oermocybe semi sangu i
nea, Cortinarius phoeniceus var. occidentalis Smith, C. 
a5Penens 1 s , nom . prov . , C. sa ngu 1 neus var. s i erraens 1s 
nom. prov., Dermocybe sangu 1 nea and Cor t 1 nar1 us 
marylandensis, nom. prov. The p1gments of t hi s group 
are shown 1n Table 3. Pigment investigati on of Corti 
nar ius californ i cus Smith and C. hesleri, nom . prov. , 
revealed more t ha n 20 pigment$; wh1 ch are li sted in 
Tabl e 4 with their chromatographi ca l data. With the 
excep t ion of flavomannin-6 .6' -dimethyl ether all pigment s 
s how a pos itive co lor reaction to th e re agen t KOH (and 
magnes i um ace tate), whi ch indicates th e anthraquinoni c 
character of the identifi ed pigments as wel l as of the 
unknown co lored compounds. It is apparent f rom the 
chromatographical data that many of the unkn own pigments 
seem t o be glucos ides of an thraqu inone der ivat i ves. 

Dermocyb e semi sangu i nea and Corti nar ius phoen i ceus var. 
OCC ldental l S 

Th e data pr esented in Table 5 reveal that t he 
phenolic ant hr aquinone derivatives dermocybi n and dermo
glauc in are the predominant pigment s i n Dermocybe sem i
sanguine• and Cortinarius phoeniceus var. occ1dentaTTS. 
The p1gment patt erns of these two spec ies are apprecl
ably s im ilar , they only differ by larger amounts of 



No . 

3 

16 

31 
33 
41 

59 
61 
67 

Tab le 4. Chroma tographi ca l data of anthraqu inone p1gment s of Cort1narius californ icus , 
C. hesler i and Dermoc ybd c i nnabar ina. Chroma tograph1 cal cond1tions glVen 1n 
!Xper1menta l sect1on an 1n Table 2.A)RS indlcaters identif icati on of pigment 
by comparis on wHh authenti c reference samp le in coc hromatography. 

Co lour of Co lour of 
Pigment X) Rf values (ave.) in pigment in pigment under 

chromatograph ic s s tems day l ight UV I ight 
I v v VI oo TLC p 1 ates on TLC p 1 ales 

0.78 0 .83 0.80 0.78 0 .99 ye ll ow ochreous ye 11 ow 
Physc ion RS 0. 71 0. 78 0 . 71 0 . 70 0 .98 ye ll ow ochreous yell ow 

0.60 0. 45 0.50 0 .51 0.93 ye ll ow ochreous ye I low 
0.58 0.71 0. 44 0 . 50 0.93 ye l low orange 
0.58 0. 71 0.4 1 0.50 0.93 pi nk purp le 
0.56 0. 71 0.37 0.47 0.91 ye ll ow orange 

Fal lacino l RS 0.53 0 .71 0.44 0.48 0.95 ye ll ow orange yellow 
0.51 0 .17 0.51 0.53 0.91 pink purp le 

Ci nna 1 utei n RS 0.50 0.15 0. 46 0.49 0.90 ye ll ow orange 
Ci nnarubin RS 0.48 0.23 0. 45 0.50 0.90 red orange 
Endocroci n RS 0.19 0.15 0 .19 0.39 0.86 ye l low ochreous 

0.18 0.15 0.30 0 .40 0 .87 pi nk purpl e 
0.15 0.19 0.16 0 .37 0. 86 yel low orange 
0 .13 0.10 0.17 0.38 0 .85 pink orange 
0.09 pink ochreous orange 
0.08 0.38 0 . 58 ye ll ow ochreous 
0.04 0 .34 0.00 0.03 0. 41 ye ll ow pink 
0.03 0 . 33 0.00 0 .00 0. 40 pink purpl e 
0.01 0. 51 yel low orange 
0.01 0 .44 ye ll ow ochreous 

Co lour 
react ion 

of pigment, 
reagent: KOH 

on TLC plat es 

pi nk 
orange 
pink 
pink 
vio let 
purp le red 
purp le red 
vio l et 
red orange 
vio le t 
pi nk 
pi nk 
vio le t 
vio let 
pink 
pi nk 
purple red 
vi o let 
pink 
orange "' "' "' 



Table 5. Dis tr i but ion of pigments and pi gment pat t erns in Dermocybe sangui nea, .Q.:_ semi sangui nea and '" "' related species. Symbols: +, ++, +++, ++++ indic at e rel c1 tive intens ity, (+) 1nd1cates traces "' 
of pigment detec table, - indicates pi gment not detected, {?) identity of pigment not certain 

Rf Colour Re 1 at ive i ntens it v of pi aments and oi ament oat terns 
va l ues of 

in pigmen t phoeniceus I I sangui neus I I mary-
No .I Pigment I system in semi - var. aspenensis var. s anguinea landensi 

1 daylight sanguinea occcidentalis sierraens i s 
(ave.) 

0.80 pink + -I+ 

0.78 ye ll ow (+) 

0.77 yellow + (+) 

I 
I I (+) 

0.59 yellow (+) 

23 1 AFI>'l 

I 

0 .56 ye ll ow + (+)/+ 

21 Emod in 0. 54 yell ow 

25 Oermoglaucin 0.45 
-0 . 52 brown I +++ 

32 I Oermocybin I 0 . 25 
- 0.48 purp l e I +++ I i-+++ I ++ +++ I ++++ I +++ 



37 FOM 0.32 yellow . • .. -
0 .30 ye l low - - .. 

41 Endocrocin 0.28 yel low . . (+) - . 
45 0.19 yellow • • . - . 
46 5-chl oro-

dermorubin 0.18 pink . . ( +) . . . 
47 Oermolutein 0.14 yellow ... ... .. . . .. 
49 Oermorubi n 0 . 11 pink .. . (+) .. .. H 

56 Emod 1 ng lucas 1 de 0.04 yellow - .. . .. ++++ -
57 Oermog l aucin-

glucoside (1 ) 0.02 brown .. . .. . .. ... H 

58 Oermocybfn-
glucoside 0.02 purple .. ++++ • ... ++++ H 

63 Endocroc in-
glucoside (1) 0.02 ye llow . (+) ( +) -

64 Oermolutein-
glucoside (1) 0.02 yellow . + • (+) + • 

65 Oermorubin- "' qlucoside (1) 0.02 pink • • • + . . ~ 
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dermocybi n and dermog 1 auc in in C. phoeni ceus var. 
occidentali s . In addition, dermorubTn wa s observed with 
somewhat h1gher intensi ties on chromatograms of D. 
semisanguinea. Most other pigment s , including tne 
anthraqu1none carboxylic acids endocroc in, dermolute in , 
dermorubin, 5-chloro-dermorubin and their presumabl e 
glucosidic forms as well as the dimeric pigment flavo
mannin-6.6'-d imethy lether were rec og nized on the chroma
t ograms of these two spec i es with corresponding i ntens i
ties . No emod in or emodingluc os ide wer e de t ec ted in 
co llections examined. Th ere i s no s ignifi cant differ
ence between pigment patterns of North American co llec 
t ions of Q:_ sem i san~uinea and those found in Europe, 
Steg l ich et al., ( 969) Stegl i ch and Lo se l (1972), 
Gabrie l (1960a, 1960b, 1g61), Gruber (1970) and Keller 
(1979, 1982). There is some quantitative variation and 
a f ew minor pigments may be present or di sappear in the 
pigment pa tterns of North American and European collec
t ions , but the specific f ea tures of the pi9mentat ion 
a lways are detec tabl e . 

Cortinarius aspenens i s 
Chromato9raph1c examination of Cortinarius 

aspenensis showed that flavomannin-6.6'-dime t hylether 1s 
the maJor co loring compou nd in th e pigment pattern of 
this species, particularly with the prese nce of it s 
oxidation product anhydrof l avomanni n- 9 .10-qui none-6. 6'
dimethylether. Dermoglaucin, dermo9lauc i n9 lucoside (?), 
dermocybin and de rmoc ybinglucos ide were de t ected with 
1 ower inten si ties than on chromatograms of other members 
of Sanguineae. Fu rthermore , emodin and emodinglucoside 
are typ1cal pigments with medium intensit i es on chroma
tograms of C. aspenens i s, and, derma 1 ute in was readily 
d e tected, "Wliereas dermorubi n and endocroc i n were 
observed with lower intensit i es. 

Dermocybe sangu i nea and Cart i nar ius s angui neus var. 
s1erraensis 

The major pigments of Dermocbbe sanguin ea ha ve been 
ident ifi ed as emod in and dermocy 1n , l>li1ch were detec
table on the chromatograms as aglucones and glucosides 
with particular high intensities . Dermoglauc in and 
dermogl auc i ngl ucos ide were found with medium chromato
graphi c intens i t ies. An unidentified yellow pigment 
with Rf value 0.30 in chromatographic sys tem 1 was 
detect ed with medium intensities and seems to be speci 
f ic for collection G. Keller 80/155. Of the endocrocin 
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t ype pigments, endocroc i n i tse lf was not detectab l e, but 
i ts derivatives dermolu t e in and dermorubin were observed 
on th e chromatograms . No flavomannin-6.6'-dimet hyl e ther 
wa s found in co ll ections of Q_,_ sangu in e a. For Q_,_ 
sanguinea there ar e no si gnificant diff erences in pig
ment patterns bet ween North Jlroer i can and European col
l ec tions. Chromatographic examinat i on of European co l
lections of D. sang uin ea showed some quan t itat ive and 
less qu al i taiTve vana t wn. Steg l i ch et al. {196g), 
Gruber {1970) and Ke ll er {1982 ) r eport sim il ar pigment 
pat terns fo r Euro pea n col lect ion s of thi s spec ies. The 
p igment patterns of Cor ti nar ius sanguineus var . s i err a
ens i s and Dermocybe s angu 1nea are r emar kably sliiiTTdr'", 
~emodin and dermocyb1n are not pr edomi nant pigment s 
in var. s i erraen s i s as they are in Q_,_ sangui nea . 

Cortinarius marylandens i s 
Chromatographic exam i nat ion of Cort inarius mary~anh 

densis revea l ed a sangu inea - t ype of p1gmentat1on. 1t 
the except ion of emod 1n and emodi ng lucoside whi c h were 
no t det ec t ab le, most pigments typical of Q_,_ sang uine a 
were found in fruit ing bod i es of C. mary l andens1s. How
ever , no fl avoman ni n-6. 6' -d imeth.Yiet her was observed on 
chromatograms of this spec i es. 

Cort inar ius ca li fornicus and Cortinarius hesler i 
It 1s apparent from t he dat a 1n Tab lelrt1i"at Corti

nar iu s ca l ifornicus and C. hesleri are complexly co lored 
Dermocybes . Thi r teen pfgmen t s of yel l ow, pink and red 
co l ors were dist i nguished on the chromat ogr ams of C. 
ca li for ni cus. Twelve pigments were obse r ved on chromd=" 
t ograms of C. hesler i , t en of these had homologue s in 
th e c hroma t ogr~C. ca l i forni cus. Three pi gments 
were identifi ed , endocroc 1n, c1nnal utein and cinnarubin, 
by comp arison wi t h auth enti c reference sampl es. All 
other pigment s remai n unidentified, although th ey were 
compared ch romat ographi cally with further reference 
sampl es, see Tab le 3. Th ere is chemotaxonomi c evidence 
th at C. ca liforni cus and C. hes l eri have individually 
d ist i nct p1gment patterns. - As compared to C. hes l er i, 
endocroc in and c i nnarubi n were observed Wlth h1 gher 
intens i t i es in C. ca li f orni cus , whi ch also contains pink 
pigments wi t h Rf values 0.23 and o . og in chromatog ra
phic system l . More of the ye ll ow pigment wi t h Rf 
value 0.60 {system I) was present in collections of C. 
hes l er i. A somewhat 1 arger amount of the pigment s witn 
]ifVa~Ues 0. 56 and 0. 52 in chromatographic sys tern l 



No.I 

3 

26 

31 
33 
41 

59 
61 
67 

Tab l e 6. Distribution of pigments and pigment patterns in Cort i narius ca l ifornicus, 
C. hesleri and Dermofybe cinnabarina. S)111bo l s: +, ++, +++, ++++ indicate 
"Fefif'i"Vf ... Tntens lty o p1gment, (+) 1ndicates traces of pigment detectable , 
- indicates pigment not detected . 

Rf 
values Colour of Re 1 at i ve intensity of pigments and pt gment pat terns 

Pigment in pigment in 
system daylight 

I on TLC plates cal tforntc us hes leri c i nnabari na 
(ave . ) 

0.78 yellow - ++ 
Physc ion 0.72 yel low - (+) 

0.60 yellow (+)/+ +++ + 
0.58 yellow + + 
0.58 pink +/++ ++ (+) 
0.56 yellow +++ .. 

Fallacinol 0.53 ye ll ow ++++ 
0.52 pink ++ (+) 

Cinnalutetn 0.50 yellow +I++ ++ ++ 
Cinnarubin 0.48 red ++++ +++ ++++ 
Endocroc in 0.29 yellow ++ + (+) 

0.28 pink ++ + 
0.25 yellow + (+) 
0.23 pink ++ 
0.09 pink + 
0.08 yel low ++ 
0.04 yellow ++ + 
0.03 pink + + 
0.02 ye llow +/H 
0.02 ye l low - + 

'" .... 
0 
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was detec t ab l e in fruit i ng bodies of C. cal i for ni cus. 
As shown in Table 6 it is particularlycl ear t hat p1g 
mentation of C. ca l i fornicus and C. hesleri is remark 
abl y s imi l ar to that of Dermoc{'be Cin~a. which i s 
an European species t hat conta 1n s several cor r es pondi ng 
pigments . 

DI SCUSSION 

The chemotaxonomica l data from th i s investigation 
of North American species i n the sect i on Sang uineae gave 
no unexpected or new arran gemen t s in in f ragener i c taxa. 
Fur t hermore, no incons istenci es with morpho logical data 
were fo und in North American taxa. Th e chemotaxonomic 
relat ion ships of the species are shown i n Table 7. Two 
supraspeci fi c l eve l s of pigmentation were found in the 
s pec i es employed in this study . Pigment patterns of 
Cort inarius cal iforn i cus and C. hesleri are re la ted to 
the c 1nn abar ina- type of p i gmentat~l other spec i es 
have a sangu1 nea-type of pi gmentation . 

Cortinarius sanguineus var. s i erraensis and C. 
maryland ens1s are chemotaxonomica ll y c lose to Dermocyoe 
sang u1nea, wi t h no signif icant difference between 
Cort1nar1us sangui neus var. si erraensls and Oermocybe 
sang u1nea. Chromatographic exam1na t 10n of th e p1gment 
pa tterns of f.:_ sanguin eus var. s i erraensis show a some
wh at lower i nt ens 1ty of emod in and dermocybin t han in D. 
sanguinea but pi gment patterns of bo th spec ies are Of 
the same spec ifi city. Morpho logi cal differences between 
C. sangu ineus var. sierraens i s and D. sang uinea var. 
san u1ne a are the baS 1S for separat ing t hese ta xa 

1rat1 & Sm i t h, 1984 , in preparation). 

Pigment simi l ar i ties of Dermocybe sanguinea and 
Cort i nari us mar~ l and ens i s su pport the id ea that these 
taxa are relate , whll e aff init i es of C. mary l andensis 
wi t h Cortinarius ca li fornicus and C. heslen could not 
be detec t ed. In contrast to OermocybeTaiigui nea var. 
san~ uin ea no emodin was found in f.:. marylandensis. 
kel er (1982) re ports s i mi l ar resu l ts fro m his s tudy on 
Dermocybe sanru inea var. vit i osa Mos., wh ic h is an Euro 
pean taxon a so lacking emod 1n. Cortinarius ma]Yla l 
dens i s and Dermocybe sang u i nea var. v 1 t 1osa , are c ose y 
related but these two taxa are geogra ph 1cally separated, 
have d if fere nt eco log ical requ i rements and ex hibi·t mor-



Tab le 7. Chemotaxonomic. relationships of species employed in t his st udy. Position of species can be 
seen as a result of their specific pigment patterns. 

anthraquinone carboxy l ic acids 

c innalutein and dermo l utein and dermorubin present 
ci nnarubi n present ci nna I utei n and ci nnarubi n absent 

dermolutein and 
dermorubin absent dermo lu tein with high int ensities 

" c 
g emodin 
·~VI dcrmocybin present aspen ens is 
ta cv and 
~ > dermoglauci n ---~·-~~ 
c~ presen t no 
~> emodin 
"~ ·-" r dermocybin and 

dermog l aucin absent 

with high 
with low in t ens it ies intensities 

f 1 avomanni n- 6 .6' -dlmethylether absent 

f 1 avomanni n-6. 6' -dimethy \e ther present 

"' ... 
N 
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phological differences. 

Of the taxa studied Corti narius aspenensis revealed 
one of the most interest1ng p1gment patterns. The most 
characteristic pigment being the dimeric compound flavo
mann i n-6. 6' -dimethyl ether, f ound with high intensities 
on the chromatograms. This pigment, which up to now has 
not been repor ted in red gi 11 ed Dermocybes with such 
high in t ensit i es, i s the pigment most characteristic of 
species in section Malicoriae Mos. and in section 
Dermocybe (Fr.) Wunsche (Moser 1g72, 1g73, 1g74a, 1g74b, 
1976; Steglich et al. 1g72; Keller lgaz) . Since C. 
aspenens is shares important pigments wi t h the sect ion 
Sansu1neae sensu strict i ori and the s peci es of sect ion 
Ma hcon ae Tnasec b on Oermocybe, it i s considered to 
prov 1 de a phylogenetic connect 10n between these groups. 
Consi dering its overall pigmentation a chemotaxonomic 
position bet ween section Sangu ineae and section 
Ma licori ae i s proposed for f:_ aspenens 1 s. 

Chromatographic examinat ion of Dermocybe 
sem isangu i nea and Cortinarius phoen iceus var. 
occ1dental1s revealed that the same type of p1gmentation 
1s present 1n North !Vnerican and European co llections of 
these species. There is no s i gni fi cant differe nce 
between North !Vnerican and European collections of D. 
semi sanguinea. The pigment patterns of variation of C. 
phoen1eeus var. occ idental is and its European counter
part 0. phoenic ea var. phoeni cea are si mi lar, however, 
somewhat 1 arger amounts of dermocybi n and dermog l auci n 
are present in C. phoeniceus var. occidentalis. This 
chemotaxonomic f eature corroborates the mor pholog ical 
evi dence. These taxa differ primarily in pileus color. 
C. phoeniceus var . occ idental is has a rich red to dark 
brlil1ant red pileus and the p1leus color of D. phoen i 
cea var. phoenicea ranges from reddish brown to re<ldTSh 
'C"lnnamon -brown . 

The pigment patterns of Cortinarius californicus 
and C. hes 1 eri are simi 1 ar but they d1 ff er by some 
quantTtafiVe---and qualitative variation, indicating 
specific profiles in pigmen tation. On the basis of 
their pigment patterns as well as their morphological 
affinities to Dermocfbe cinnabarina, it is obvious that 
these species are re a ted to the later taxon . The same 
conclusion i s reached for Dermoc~be cramesina Horak, 
ined., a spec i es associated w1thothofagus (Fagaceae) 
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and described f rom New Zealand, which shows morphologi
ca l and chemotax onomic al affinities with D. c inn abarina 
(Horak, i ned. ; Ke ller, ined.) . Th e closere lat1onsh1p 
between C. californi cus, C. hesleri, D. c innabar i na and 
D. crames1na are apparent Dytlielr conten t of Cl nna 
luteln and/or c inn arubin. Up to now t hese pigments are 
known to occur on l y in t he Ci nnabarinae; they have not 
been observed in species such as Dermocybe sanguinea or 
D. semisangu inea. Therefore, the occurrence of these 
and thelr related compounds appear to be a usefu l chemo 
tax onomic criterion, on which to base a di sti nction be
tween the Cinnabar inae and the Sangu ineae sensu stric 
ti or i . Cort1 nanus cali f ornicus and C. hes l er,....-are 
morpholog1ca ll y very c lose to D. ci nnabarina;-DUt th ey 
have di ff er ent eco logica l requiTement s and grow in dif 
f erent geographical areas. C. hesler i amd D. cinna
bar ina are symbi oti cally assoCTateawlTh t he Tagaceae. 
Amm1rati & Sm i th (1983) repor t t hat C. hesleri fruits in 
eastern North Jlrnerican hardwoods andappears t o be asso
c i ated with Quercus L. Dermocybe cinnabarina, whi ch 
grows in Euro~ardwoods, 1s assoc1ated w1th Fagus 
sy l vatica L. and Quercus (Moser 1972) . A differen t 
mycorrhlZal rel ati onlSTound in C. ca l i fornicus, whi ch 
i s as soc iated with conifers (Pinaceae) and f ru1 t s along 
the Pacif i c coas t and in the western mount ainous regi ons 
of North Jlrneri ca (Smith 1939, Ammirati and Smi th 1983) . 
Th i s information regarding ecolog i ca l requ irements and 
geographica l distribut i on of these t hree species corrob
orates the chemotaxonomic ev idence. Examinat i on of 
co ll ec t ions of D. c i nnabarina r evea l s a rat her basic and 
s pecific pigment patt ern, whereas C. hes l eri and espe 
c ially C. ca li fornicus, have a more compl ex type of 
pigmentation. Th 1s 1ndicates that both North Jlrnerican 
species probab l y evo l ved as a part of or para l lel with 
D. cinnabarina. According to the chemotaxonomic resem
liTance of C. hesleri , D. c i nnabarina and es pecially of 
D. crames ina t he assoclation w1th t he Fagaceae might be 
cons1dered as an ancient mycorrh i zal relationship. In 
th i s res pec t it seems remarkab le that C. ca l iforni cus 
recruits different phanerogamic partners, wh1ch bel ong 
to the Pinaceae. Although th ere has been a change in 
partners by C. californicus, C. hesleri remains in 
associa t ion will t he Fagaceae. Th1s ev1dence clarifies 
the problem of a species complex, apparent l y prod uced by 
geographica l and ecological i so l ation mechanisms, which 
co uld not be solved easily by conventio nal taxonomic 
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methods alone, s ince th ere are no strong differences in 
mor pholog ical characters. 
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SUMMARY 

The follow ing new species of Lyophyllum (Agarica
les, Basid iomycetes) are described from the United 
States of America: L. acutipes , biconicosporum, can
didum , canescentiues , chamael eon, chondrocephalum , 
conoideospermum, corruga t um , fistulosum , furf urel
~ geminum var. geminum a nd var . olens , graci l e , 
inves ti tum , leptosarx , lubricum , l uteogriseascens, 
lu tescens , ochrocinerascens , pallidum , pice um , 
pusillum , rugul osum, scabrisporum, solidipes a nd 
stenosporum. They all stain on the gi lls when brui
sed , from yellow to brown or fro m grey or blue to 
blackish, but they do no t form a na tu ral group . No 
attempt has been made at t his time to arrange these 
species into a natural sys t em. An ar t ificial key to 
the known staining species of Lyophyl lum is gi ve n . 

Of the numerous collections of Lyophyllum made mainly 
by A. H. Smith we s tudied t h e staining species fi r s t , 
because t he geno type and t he s pecies of the type section 
are bla ckening when touched. Due to t he type s t udies of 
staini ng spec i es of Lyophyllum desc ribed in lite rature 
(CH!menyon 1982) we a r e now a ble to present some of these 
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co llections as ne\oo' species. It has become clear during this 
study that the sections Difformi a , Tephrophana and ~ 
phyl l um (Singer 1975) must be revised since we met several 
species that combine key characters of two or three of 
these sections. We refrain from proposing a new classifica
tion until al l our collections of sta i ning as wel l as non 
staining species will have been studied in sufficient 
detail . 
Colour citations in quotation marks refer to Ridgway 1912 . 

KEY TO THE KNOWN STAINING SPECIES OF LYOPHYLLUM 

The species descri bed in this paper a re marked by an 
as t e risk . With figures A - R. 

1 . Spores punctuate - rough, finely wart ed or spiny. 
2 . Habit tricholomatoid , pileus 3 - 10 em broad. Spores 

cylindrical , 2 . 7- 3 .7 ~m thick ; wall warty ; Figures A, B. 
3 · Basidia 17- 20 ~m long. Gill edges even . Fieure A. 

L. leucophaeatum (Karst . ) Kars t . 

3' Basidia 25-34 ~m long . Gill edges eroded. Figure 8. 
* L. scabrisporum Cl9. &: A. H. Smith 

2 ' Habit mycenoid, pileus 1-2.5 em broad. Spores regularly 
ellipsoidal and t hicker than 4 , 5 1Jm; Figure C. 

L. oldae (Svrcek) Cl9 . 

1 · Spores smooth. 
4 . Spores with an enormous abaxial hump , looking more or 

less triangula r in side view (Figures D, E, F) . Habit 
tricholomatoid , often ceapitose . 

5 . Pileipellis a naked cutis of interwoven, straight or 
slightly curved , cylind r ical hyphae . 

6 . Spores with a hump located in the middle of the ab
axial side , hump not th icker than the main body of 
the spore and not higher than the length of the spo 
re. Spore resembles a short banana with a dorsal 
cone . Figure D. L. trans forme (Br itz.) Sing . 

6 ' Spores with a broad abaxial th ickening near the top 
end making it 'liidest nea r the apex . Spore resembles a 
fig 'li ith a flattened side . Figure E. 

L. sykosporum Hongo & Cl9. 

5' Pi l eipellis at first finely fel t y , then compressed 
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Figures A - R used in the key. A: Lyophyll um l e uco phaeatum . 
B: L. scabrispo rum. C: L. oldae. D: L. transforme . E: L. 
sykosporum. F: L. rhopalopodium. G: L. rhopalopodium, pi 
leipellis. H: L. cossonianum. I: L. infumatum. J: L. fur 
furellum, hairs f r om the st ipe. K: L. furfure llum, hairs 
fr om pileus. L: L. investi tum , hai rs f orm pileus . r~: L. 
conoideosperrnum. N: L. amariusculum. 0: Tapering stipe . 
P: L. fistu losum , hairs on pileus. Q: L. semi tale. R: L. 
fu ligi neum. 
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into an irregular, dense layer impregnated ft•i th a 
brown, extrace l lular, resinous pigment cementing the 
intertwisted hyphae togethe r (Figure G) . Spores bea
ring an enormous cone in the middle of t he a baxial 
side ; cone often higher than t he length of the spores 
(Figure F). L. rhopalo pod ium Clc . 

4 ' Spores not triangular , but sometimes a moderate a baxial 
hump p r ese nt. 

1 . Gills mo r e or less lilac , ve ry crowded . Odour strong, 
frui tlike bu t disagr eeable . Spores irregularly sub
spheri cal, 3 . 7- 5 . 2 x 3 . 0-4. 5 ~m , Q = 1. 0- 1. 4 (Fi gure 
H) . 1. cossonianum (Mre. ) Konr. & Maubl. 

7' Gi l ls , odour and spo r es diff erent . 
8 . Spores under 6 . 5 ~m long and under 3 . 7 ~m thick. 

9 . Gills golden yellow to bri ght ochre-yellow. 
10 . Gil l s rapidly staining red then black '.¥"he n brui

sed . Pileus deep och r aceous or slate blue . Odour 
indistinct to fungoid . 

11 . Pileus greyish blue, stipe whi tish. 
L. favrei Hal l er & Haller 

11 ' Pi l eus and stipe ochreceous to ochraceous - yelloft·, 
1 . ochraceum (Haller) Schwebel & 

Reutte r in SchwObel 

10 ' Gills staining g r ey , then b lack when bruised . Pi
leus 'N"hi tish t o pa le brownish. Odou r farinaceou s 
rancid. L. buxeum (Mre . ) Konr . & Maubl. 

9' Gills white , grey, buff, olive-umber. 
12 . Pileus dirty rose to fleshy pink, 3- 4 em broad. 

12 ' Pileus of a diff e r ent co l ou r. 
13 . Pileipellis gelatinous , cap 

shiny . 

L. musashiense Bongo 

surface smooth and 
L. tenebrosum Cl9 . 

13' Pileipellis a dry tomentum , cap surface minute ly 
felty. 

14. Stipe 2- 3 mm thick, pileus 10- 20 mm broad, 
"olive broft•n " to "buffy brown ". 

* 1 . pusillum Clc . & A. H. Smith 

14' Stipe and pileus bigger , whi thish , grey , gr eyish 
brown . 
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15 . Gills whi thish or pale cream colour. 
16 . Spores 3 . 6- 5 .1 x 1.9- 2 . 4 ~m . Basidia 16- 21 x 

4- 5 ~m . * L. candidum Cl9 . & A. H. Smith 

16' Spores 5 . 3- 6.7 x 2 . 5- 3 .2 11m . Basidia 20- 26 x 
5- 6 ~m . 1. fumescens (Peck) Cl9 . 

15 ' Gills mouse grey to olive- umber . 
17. Gills mouse grey. Stipe 3 - 5 [p.ffi thick. Odour 

none. Cystidia and marginal cells numerous and 
big. L. konradianum (M r e . ) Konr. & Maubl. 

17 ' Gills olive - umber. Stipe 6 - 8 mm thick. Odour 
acidulous. Cystidia and marginal cells absent. 

L. fragile J. Schaffer 

8 ' Spores longer than 6. 5 1.1m or thicker than 3 . 7 IJ.m , or 
bo t h . 

18. Adaxia l spo r e face rhombo i da l. Supra- apicular plane 
or depression usually well developed (Figure I) . 

19 . Gills staining bluish then black when bruised. 
Odour none or subfarinaceous . 

20 . Pileipellis a regular ixocutis 25-40 1-1m thick, 
hyphae 1-2 ~m wide . Odour not distinct. Hyphae of 
the mediostratum of the gills 3- 8 !JM wide . 

L. infumatum (Bres .) Klihn . 

20 ' Pileipell i s not gelati nous except perhaps an ou 
termost, subgela tinous layer 3- 5 11m thick. Hyphae 
of the mediostratum of t he gills 5- 18 11m 'll'id e . 

21 . Odour distinctly subfarinaceous . Stipe 10- 20 mm 
thick . Pileus surface uneven on t he disk , area
late, ri mose and slightly reticulate near the 
margin . Hyphae of the pileipellis 1- 4 11m wide. 

* L. corrugatum Cl<; - & A.H. Smith 

21' Odour not distinct. Stipe 8-10 mm thick. Pileus 
surface smooth . Hyphae of the pileipelleis 3 - 8 
l.tm wide. * L. biconicosporum Cly . & A. H. Smith 

19' Gills staining yellow or grey before black when 
bruised . 

22 . Pil eus creamy white. Odour of green corn . Gills 
staining yellow then grey when bruised. 

* L. luteogriseascens Cl<; . & A.H. Smith 

22 ' Pileus honey brown, smoky grey to fulig inous . 
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Gills directly staining grey when bruised. 
23 . Pileus bright honey coloured, darker innate ra

dially fibrillous . Stipe below the gills covered 
.,.,.i th a dense, fe 1 ty to men tum . 

L. macros porum Sing. 

23 ' Pileus pale smoky grey fading to pallid , gla
br ous. Stipe below the gills covered with erect 
knots of intertwisted hyphae . 

* L. geminum Cl9 . & A.H. Smith 

24 . Odour not distinct: 
24 ' Odour of green co rn: 

* var. gerninum 
* var. olens 

18 ' Adaxial spore face round to el lipt ic , with round or 
pointed base, bu t not rhomboidal . 

25 . Superficial hyphae of the stipe frequently agglu 
tinated into massive, erect fascicules (Figure 
J ) . Pileipellis 30- 60 ~m thick, gelatinous , with 
erect, isolated, clustered or intertwisted hairs. 
Spores long ellipsoidal , 7.7- 10 . 3 x 3.8- 5.6 ~m. 
Q = 1 • 6-2.5, with supra-spicular plane or depres 
sion . 

26 . Pileus densely covered with erect, complex knots 
of braided hyphae (Figure K). 

* L. furfurellum Cl9 . & A. H. Smith 

26' Pileus without such knots . 
21 . Pileipellis with a few scattered , cylindrical , 

short and inconspicuous hairs. 
* L. stenosporum Clc;. & A.H. Smith 

27 ' Pileipellis with separated , dense clusters of 
small, repent to erect , contorted , clavate, ir
regular hairs with colourless or brown walls 
(Figure L) . * L. investitum Cl9. & A. !! . Smith 

25' Superficial hyphae if the stipe diffe r ent ; .... ·hen 
arranged in erect groups or tufts , then not inter
twisted and pileipellis not gelatinous . 

28. Spores asymmetrically ovate in side view , thick
est towards the spicular end, thinner at t he apex 
(Figure l1 ) , dimensions in the range 6 . 2 - 8 . 7 x 
4 . 3 - 5·9 ~m . Q • 1. 3- 1. 8 . Pileipellis an ixo
cutis , 30 - 45 ~m thick . Basidia 25 - 35 ~m long. 
Pileus hygrophanous, margin stria tula te when wet. 

29 . Odour distinctly of potatoes. Pi leus dark fuli -
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ginous except at the margin , fad i ng to greyish 
brown, surface uneven, pitted . 

* L. conoideospermum Clc;: . & A. H. Smith 
29 ' Odou r not di s t inc t . Pileus very pale watery 

grey wi th pallid margin, pallid over all when 
faded. Surface smooth . 

* L. pallidum Cl9 . & A. H. Smi th 

28 ' Spores of different shape , or basidia longer than 
35 11m , of pileipell i s different ( i.e. ixocutis 
thicker than 45 ~m . or pi leipellis not gelati 
nous). 

30. Stipe canescent ove r a pale blue - grey surface by 
long , cylindrical-wavy hai rs ; ho l l ow. Basidia 
36- 40 x 7- 8 11m- Ixocutis 60- 80 11m thick . Odour 
s trongly disagreeable rancid- farinaceous. 

* L. canescentipes Cl c;: . & A. H. Smith 
30 ' Stipe different . Othe r combination of charac-

ters . 
3 1 . Odour sperma t ic , Inocybe - like. Pileus 1- 2.5 e m 

broad , very ca rtilaginous . Spores short el l ip
soidal wi thout s upra - s picu l ar depression , 5 . 7 -
8 . 0 x 4 . 7 - 5·5 11m , Q = 1. 2 - 1.6 . Pileipell i s 
gelatinous . 

* L. chondrocephalum Cl <; . & A. H. Smith 

3 1 ' Odour not spermatic . Pileus bigge r . 
32 . Spo r es spherical to shor t e llipsoidal: all 

of the following criteria apply sioul taneously 
to at l eas t 90% of the spores of a prepa r a 
tion: Q • 1-1 .45 , difference between spore
length a nd t hickness maximum 2 ~m , supra- spi
cu l ar depr ession absent . Figure N. 

33 . Gills short decurren t , pa llid . Spo res sphe 
rical to subglobose, 5 · 7- 6 . 8 x 5 . 6- 6.5 ~m , 
Q = 1 - 1 . 1 . S tipe hollow, enlarged below . 
Cespi tose. 

* L. ochrocine r ascens Cl9. & A.H. Smith 

33 ' Gil l s ad nate to adnexed or emarginate . When 
gills slightly decurr ent , then stipe not hol
low . Other c ombina tion of characters . 

34 . Sti pe tape r ed be low to a pointed and often 
subrooting base , stuffed , then hollow (Fi gu
r e 0). Odour fa rinaceous to rancid . 

35. Gills dark grey, Pileus and stipe wh ithis h 
to light greyish cream , base of stipe beco-
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ming fuliginous . L. eus t ygium (Cooke ) Cl9 . 

35 ' Gills •lfhi tish to pallid g r eyish, staining 
blue 'lfhen bruised . Pileus dark ochraceous, 
stipe whitish, ochraceous brown at t he 
base. L. caeru lescens Clc; . 

34 ' Stipe equa l . 
36 . Pileus 1-4 em broad. Odour of green corn . 

Stipe naked . 
* L. l eptosarx Cl9 . & A. H. Smith 

36 ' Pileus bigger or s tipe not naked . Odour 
different or indistinct. 

37 . Basidia 27- 31 x 6- 8 11m. Pileipe llis gela 
tinous. 

38 . Odour not distinct. Pileus s moky umbe r t o 
blackish . L. lat i ceps (Kauffm . ) Cl9. 

38 ' Odour fari naceus . Pileus pallid . 
L. helvella (Boud . ) Cl9 . 

37 ' Bas idia 33- 48 x 8- 11 ~m . Pileipellis not 
gelat inous . 

39 · Stipe t omen tose under 
cent . Odour rancid, 
bitte rish. 

the gil ls , glabres 
disagreeable , tas te 
L. ama riusculum Cl c; . 

39' Stipe naked . Odour farinaceous, agree
able , taste not bitter at a ll. 

L. paelochroum Clc; . 

32 ' Spores elongate el lipsoida l , frequently asym
me trical: at l eas t one of the followin g c r ite 
ria applies to a .t least ha l f of the s pores of 
a prepa ration: either Q ove r 1 . 45 , o r di ffe 
rence between spore length and t hickness ove r 
2 j.lm , o r spores with a s upra - spicu l a r dep r es
sion. 

40 . Stipe naked, even und er the gills . Odou r fa
rinaceous - rancid . Pi leus 2 . 5- 4 em broad , hy
gr ophanous , dark fu l igi nous , thin . Lamellae 
adnate , subdistant . Spores 6 -5- 8 . 7 x 3 -5- 5 . 3 
!Jm, with r ounded base, wi t hout supra- spicu
lar depr ession (but frequently 'H" i th supra
spicular plane) . Basidia 27 - 33 !Jffi long . Mar
ginal cells hyphoid , 3- 6 !Jm broa d, scattered 
to rare . 

41 . Pilei pe llis not gelatinous, hyphae 2-4 !Jm 
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thick , smooth , hyaline , radially arranged , 
cover ed with a f e w interwoven hyphae 5- 8 ~ 
wide and with brown incrusting pigments and 
with numerous hyaline, smoot h , con tor ted or 
ramified, erect, 2- 3 j..Lm broad hai r s (Figure 
P) . * L. fistulosum Cl9. & A. H. Smith 

41 ' Pileipellis gelatinous , superficial hyphae 2 
to ) ~m broad and smooth ; hairs rare, scat 
tered , inconspicuous . 

* L. gracile Cl9 . & A. H. Smith 

40' Not all above characters simu l taneously pre
sent . Stipe cove r ed with some hairs or even a 
tomentum , at l east be l ow the gills. 

42 . Spores with a pointed spicular base (Figure 
Q) , 6 .7- 9 -3 x 3 -3- 5.0 ~m . Q = 1.6-2 . 2 . 
Cap margin translucent striate. Stipe hol
low, pruinose at apex. 

43 . Pileipellis gelatinous, 20- 30 ~ thick , hy
phae 0 . 5- 2 ~m broad , radially fasciculate. 
Gills dark grey- brown , pileus c i nnamon-red 
brown . Spo r es with two nuclei. 

L. subsimula ns (Karst . ) Cl 9 . 

43' Gelatinous layer of the pileipellis absent 
or under 10 ~ thi ck , hyphae 2- 4 ~o thick. 
Gills pa llid or g r eyi sh, pileus fuliginous . 
Spores predominantly uninucleate . 

L. semital e (Fr.) Kuhn. 

42' Other combination o f characters . Spore base 
round . 

44 . Pileipellis not gelatinous . 
45 . Odour none . Basidia 23- 30 ~m long . Spores 

long ellipsoidal , Q = 1.7-2 .3, without su 
pra- spicular depression . 

L. ignobile (Karst.) Cl9 . 

45 ' Odour farinaceous or pungent. Basidia 29-
45 ~m long . Spor es less e longa te or with 
supra- apicular depreSsion. 

46. Odour fa r inaceous . Pi l eus dark brown. Hy
phae of pileipellis 3 - 8 ~m wide . 

47 . Basidia 37 - 45 x 5 - 7 ~m . Spores lo ng 
ellipsoidal with supra- apicular depr es
sion, Q = 1.7-2-3, difference between 
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length and t hickness • 3 - 4 . 8 IJ.III · 
* L. chamae l eon Cl9 . & A. H. Smith 

47 ' Bas id ia 29 - 35 x 7 - 9 ~m . Spores less 
e l ongate , without depression, Q"" 1. 3-
1.9 , difference between length and 
thickness = 2- 3.7 ~m (Figur e R) . 

L. f uligineum (Peck) Sing. 

46 ' Odour earthy , pungent, disagreeable. Pi 
leus whitish , smoky grey. Hyphae of the 
pileipelli s 2- 4 ~m wide . 

1 . subn i gri cans (Peck) Bigelo·• 

44' Pi leipel l is ge l atinous . 
48 . Odour and taste not distinct. 

49. Spor es 6- 7 . 7 x 3 . 4-4 . 7 ~m . 
* L. rugulosum Cl9 . & A. H. Smith 

49 ' Spores 9- 11. 1 x 4 . 5- 5 .7 ~m . 
* L. piceum Cl9 . & A. H. Smith 

48 ' Odour farinaceous . 
50 . Bas i dia 37- 42 ~m long. Hyphae of t he pi 

leipe l lis inte rwoven . 
* L. lubricum Cl9 . & A. H. Smith 

50' Basidia unde r 37 ~m l ong . 
51 . Basidia 22 - 30 ~m l ong . Stipe hollow . 

Gills staini ng yellow when bruised. 
* L. lutescens C l~ . & A. H. Smi th 

51 ' Basidi a 29 - 36 ~m long . Stipe solid . 
Gil ls staining grey and black when brui
sed . 

52 . Pileus with erect , cylind rical to 
slightly irr egular hai r s , 30- 40 x 3-4 
~J,m . * L. acuti pes Cl9 . & A. H. Smith 

52 ' Pileus without erect hairs . 
* L. solidipes Cl9 . & A. H. Smith 
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DESCRIPTION OF THE NORTH Af.IER IC AN NEW SPECIES 

LYOPHYLLUN ACUTIPES spec . nov . (Figures 1 , 33) 

Pileus 3-8 em latus, convexus, gl aber , lubricus, ad 
margin em incurvatus, cartilagineus , saepe levi ter striatus, 
pallide fuligi neus de mum fuse us , hygrophanus , de mum pal l ide 
griseus; caro tenuis , gr isea , tactu nigrescens , cartilagi
nea, sapor farinaceus. Lamellae confertae , angustae , de mum 
latae , adnatae demum adnexae, subgriseae demum atromacula 
tae . Stipes 5-8 em longus, sursum 8- 16 mm crassus , deorsum 
angus ta tus, solidus , al bid us vel pallidus, impol i t us, de mum 
atromaculatus . Sporae ? . 2- 8 . 5 x 4 . 2- 4.8 ~J.ID, Q = 1. 6- 2.4 , 
inaequila terales, uninucl ea tae vel binucleatae , inamyloi 
deae , cyanophilae . Pileipellis gelatinosa , 35 - 45 1-1m crassa, 
hyphis fibulatis . Cheilocystidia nulla , basidia tetraspo 
rigera, 29- 35 x 7- 8 ~m, cum siderophilis granulis. 
Hab.: Ad terram inter muscos. 
l!olotypus: A. fl . Smith 19394 (!HCH) . 

PILEUS 3- 8 em broad, convex with an incurved to inrolled 
margin, glabrous, lubricous, cartilaginous , margin even to 
very faintly striatulate , colour pale grey- brown becoming 
blackish , hygrophanous, fad ing to sordid pale grey where 
not blackened. CONTEXT thin but pliant and cartilaginous , 
darkening whe r e bruisedi odour farinaceous, tas t e slightly 
so . LAHELLAE close , 3 tiers of lamellulae , narrow but f i 
nally becoming broad in large caps (ca . 5-10 r.un nea r 
stipe), tape r ed evenly from stipe to margin, adnate at 
first , finally adnexed , evenly pale putty colour (dingy 
grey) when young, black-spo tted in age. STIPE 5- 8 em l ong, 
8-1 6 mm thi ck at apex, narrowed downward to a pointed base, 
solid, surface evenly whitish (varying to greyish white) , 
dry , unpolished ( s ilky fibrillose under a lens), soon dar
kening where handled or bruised . 

SPORES 7 . 2- 8 . 5 x 4 - 2- 4.8 J!m , Q = 1.6- 2 . 4, with one or 
two nuclei , long asymmetrically ellipsoidal to inequilate
ral in side vie w, with slight to marked supra - spicular de
pression, rounded diamond shaped with pointed base when 
immature, then ovoid, fi nally regularly ellipt i cal at 
maturity in face vie·,., ; wall smooth, inamyloid, st r ongly 
cyanophilous and siderophilous . BASIDIA 29- 35 x 7- 8 ~m. 2-
3 . 5 IJ.m wide at the base, club- shaped, four - spored , wi th 
basal clamp; siderophilous granules abundant , round , t I 4 to 
1/3 ~m in diameter, not clumping. CYSTIDIA and marginal 
cells absent . PILEIPELLIS a gelatinized cutis, 35- 45 ~m 
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t hick, hyphae inte nmve n on the disc , more o r less radially 
a rranged towards t he mar g in, cylindrical , with c l amps , 2- 3 

r.1 thick, s mooth; with some erect , cy lindrical to slightly 
irregular , smooth , thin- w-alled, hyaline hairs measuring 30-
40 x 3- 4 ~m . I!Yf!ENOPHORAL TR AMA regula r, hyphae 4- 10 11m 
th ick, cylindri cal , the t hicke r ones constricted at the 
septa, clamped , smooth , hyal ine , cells 30- 150 J.llll l ong ; 
gloeoplerous hypha e frequent, 3- 7 ~m thi ck . SUBHYl1ENI Ufl 
indistinct . STI PITEPELLIS a regular , non gelatinized cutis 
of para l lel , cla mped , smoo th , cylindri cal, hyaline , 2- 5 IJ.ffi 
thick hyphae cove r ed by a thin and loose tomentum o f simi 
lar hyphae beneath the gills. BASAL TOHENTUH of the stipe 
wi th cylindrical, smooth , clamped , yel l owish , 3- 5 J.llll thick 
hyphae. 
HABITAT: Grega r ious in moss und e r Pinus rnont ico l a and P . 
contorta. 
HOLOTYPE : Lyophyllum acutipes Cl9 . & A. H. Smith, l eg . A. 
H. Smith 19394 (HICH), East Fo r k , Salmon River , tH.Hood , 
Or egon USA . I SOTYPE in LAU . 

LYOPHYLLUH BICONICOSPORUM spec . nov . (Figure 2) 

Pileus 3-6 em latus, convexus, ad ma r ginem involutus , 
demum late convexus vel planus , glaber , subviscidus , 
pallidus i n sicca ti sordide brunneus. Caro t enuis , flexi 
lis, pallida, tactu fusca; odor et sapor mites . Lamellae 
subd i s tan tes, adnatae , pa llidae , tactu griseo- caeruleae . 
S tipes 3- 5 em longus, 8 - 10 mm c r assus , glabe r vel sur sum 
furfuraceus , pallidus. Sporae 8 .4-10 .1 x 4 . 6- 6 . 5 ~-tm , Q = 
1. 5 - 1 . 9 , lae ves , inamy loideae , cyano philae , uninucleatae , 
bi con icae . Basidia 24-31 x 7-9 !Jm , tetrasporigera , cum 
side r ophilis granuli s . Chei locys tidia ra r a , plus minusve 
cylindracea , 24 - 38 x 1 · 5-4 !-liD · Subhymenium subgelatinosum. 
Pi l eipellis s i cca vel subgelatinosa, hyphis intertextis 
fibula tis. 
Hab . : ad terram i n si l vis frondosis . 
Holotypus: A. H. Smith 32792 (IUCH). 

PILEUS 3- 6 em broad, convex with an inrol l ed margin , 
expanding to pl ane or nearly so; surface naked and l ubri 
cous , pallid (known only in faded condition ) drying a dingy 
brown . CONTEXT t hi n, pliant , pa llid, dark ening when brui
sed ; odour a nd taste not distinct . LAMELLAE mode rately 
broad , subdistant , blunt l y ad nate or wi t h a decurrent 
tooth , pa l l i d but r ead ily s ta ining bluish grey . STEM 3- 5 em 
long , 8 - 10 mm thick at ape x, e nlarged downward , naked or 



391 

O
oo

0
o n ooo 

0 'D 000 
000 ~~ 00 ·. 
~~u oo 

2 
5 

Figures 1- 6: Spores (2000 : 1 ) , basidia and marginal cells 
( 1000 : 1 ) . 1: Lyophyllum acutipes . 2: L. biconicosporum. 
3 : L. candidum. 4: L. chamaeleon . 5: L. chondrocepha l um. 
6 : L. conoideospermum . 
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faintly scurfy near apex, pallid over all. 
SPORES 8.4 - 10 .1 x 4 . 6- 6 . 5 ~m, Q • 1. 5 - 1.9 , biconica l , 

rhomboidal diamond shaped in face view , r homboidal ., i th 
supra- apicular plane in side view, uninucleate ; '"'all 
smooth , inamyl oid , cyanophilous and siderophilous. BASIDIA 
24 - 31 x 7 - 9 ~m, 3-4 ~m wid e at the base , four- spored, 
clamped ; siderophilous granules abundant , 1/4 to 1/2 1-1m, 
round , not clumping. HARGINAL CELLS scatterd , single to 
f asciculate , hyphoid, irr egula rly cy l indrical, 24 - 38 x 1. 5-
4 ~m. projecting 10 - 20 ~m , smooth, hyaline . HY!1ENOPI!ORAL 
TR AM A r egula r , s ubregular towar ds the edge; hyphae 5- 18 ~m 
broad , with short cells , inflated, clamped , smooth , hya
line, with gloeoplerous hyphae . SUBHY!1ENIU" about 10 ~ 
thick, subgelatinized; hyphae 2- 4 ~m broad, interwoven . 
PILEIPELLIS not ge l atinized except outermost layer which is 
3- 5 ~m thick, with scattered, cylindrical , short, erect 
hairs; hyphae completely inter,.,oven on the disc, interwoven 
with radial tendency else\<lo·here, cyl indrica l 'Hi thout or with 
slight constriction at t he septa, clamped, smooth , hyal ine, 
3- 8 ~m broad. STIPITEPELLIS a regular cutis , not gelati 
nized i hyphae cylindrical or s l igh t ly constricted at the 
septa , clamped , smooth, 3-5 ~m thick; beari ng single hairs 
similar to th e marginal cells . Hyphae of the BASAL T0!1ENTUM 
fasciculate, smooth, hyaline, clamped , cylindrical , 2- 3 ~m 
broad. 
HABITAT: Single on humus under hard·.wods . 
HOLOTYPE: Lyophyllum biconicosporum Cl 9 . & A. H. Smith , 
leg . A. !! . Smith, 30 . Jul. 1949 , ~lackinaw Ci ty hardwoods , 
Hichigan USA (AHS 32792 , MICH) . 

LYOPHYLLUM CANDIDUJ~ spec . nov. (Figure 3) 

Pileus 2- 4 em l atus , convexus , ad marginem involutus , 
de mum late co nvexus vel subplanus, s i ccus, impoli tus , 
candidus demum subcine r eus, tac tu subfuscus . Caro pall ida 
vel grises, firma sed fragilis , inodo r a ; sapor subnauseosus 
(non farinaceus) . Lamellae angus tae, a dna tae vel adnexae, 
confertae , luteogriseae , tactu nigrescentes. Stipes 3- 6 em 
longus, 4- 7 mm crassus , aequa l is , solidus , albidus , de mum 
luteogr iseus deinde atromaculatus, i mpol i tus , deorsum albo
strigosus. Sporae 3 . 6- 5 .1 x 1.9- 2 . 4 ~m , Q = 1.7- 2 . 4, cylin
draceae vel ellipsoideae , inamyloideae , cyanophilae , lae 
ves, uninucleatae . Basidia 16- 21 x 4- 5 ~m , tetrasporigera , 
cum granulis side r ophilis , pleuroys tidia et cheilocys tidia 
29- 36 x 2- 5 Jim, anguste fusiformia . Pileipellis sicca, 40-
60 IJID crassa , hyphis intertextis, fibulatis. 
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Fi gures 7- 10: Spores (2000 : 1) , basidia and marginal cells 
( 1000 :1 ) . 7: Lyophyllum corrugatum . 8 : L. f urfurellum. 
9: L. geminum var . geminum. 10: L. geminum var. o l ens. 
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Hab.: Ad terram in locis humid is, caespi tosum . 
Holotypus: A. H. Smith 63931 (MICH) . 

PILEUS 2- 4 em broad, convex with an inrolled margin, 
expanding to broadly convex or more or less plane; surface 
dry and unpolished, snow- white becoming pallid to greyish 
and soon stained "hair bro·.m" to blackish where bruised, 
opaque at all times. CONTEXT pallid to greyish, firm but 
brittle; odour none; taste slight ly disagreeable bu t not 
farinaceous . LAMELLAE narrow , ad na te , adnexed, crowded , 
pallid yellowish grey from beginning and staining blackish 
i n age , edges even . STIPE 3- 6 em long , 4-7 mm thick , equal , 
solid , white and becoming yellowish grey and then blackish 
like the pileus, unpolished over all to the white strigose 
base a nd with copious white mycelial strands surrounding 
debris. Ferrous sulphate blue- green on the pileus and on 
the gills , but not in the context, no reaction with KOH. 

SPORES cylindrical to long ellipsoidal , 3 . 6- 5.1 x 1.9- 2.4 
~m , Q = 1. 7 - 2 . 4 , uninucleate; wa ll smooth , cyanophilous 
and siderophilous , inamyloid. BASIDIA four - spored, 16-21 x 
4- 5 ~m, 1. 5- 2 . 5 ~m wide at the base, with clamp connection 
and abundant siderophilous granules . PLEUROCYSTIDIA and 
~1ARGINAL CELLS numerous, long fusiform to irregular, thin 
"N"alled, colour less , unicellular, 29 - 36 x 2- 5 IJ.ffi, projecting 
beyond the level of the bas i dia. HYMENOPHORAL TR AMA subre
gula r, hyphae cylindrical, 2- 5 ~m thick, hyphal cells 20- 40 
IJ.ffi long , with clamps , smooth ; gloeoplerous hyphae r a r e . 
SUBHY!1EN i illl indistinct . PILEIPELLIS a dense , aeriferous, 
40- 60 IJ.m thick cutis composed of cylindrical, 2- 4 . 5 IJ.ffi 
thick hyphae with clamp connections and smooth, colourless 
wa lls , interwoven over the whole surface of the cap. 
STI PITEPELLIS below the gills similar to the covering layer 
of the pileus. Deeper hyphae cylindrical , parallel , with 
clamps , smooth, 2-4 ~m thick . Hyphae of the BASAL TOI1ENTUH 
of the st i pe 1- 2 . 5 ~m thick, thin to moderately thick 
wal l ed, cylindrical, smooth, colourless , clamped . 
HABITAT : Cespi tose- gregarious in a Thuja-swamp. 
HOLOTYPE: Lyophyllum candidum Cl9· & A. H. Smith , 
Virginia Charleton Aug. 17, 1961, Garden Peninsula, 
Michigan , Michigan, USA (= A. H. Smith 63931, IHCH). 
TYPES in MICH and LAU . 

LYOPHYLLill1 CANESCENTIPES spec. nov. (Figur es 21 ,29) 

leg. 
Lake 
ISO-

Pileus 4- 10 em latus, convexus , demum planus, glaber , 
fuliginosus , demum sord ide griseus , udus levi ter s triatus, 
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Figures 11 - 14 : Spo r es (2000 : 1 ) , basidi a a nd margi na l cells 
( 1000 : 1 ) . 11 : Lyo phy ll um fistu losum. 12 : L. g r a c ile . 
13 : L. investitum . 14 : 1 . lep t osa rx . 
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tac tu griseo- caeruleus demum stratus . Odor valde subfarina
ceus vel subrancidus . Lamellae pall ide griseae , adna tae, 
latae, confertae vel subdistantes. Stipes 4-8 em longus , 5-
11 mm crassus , deorsum albo-myce liosus . Spo r ae in cumulo 
albae, 6 . 9- 9 . 1 x 4.7-6 .4 ~m. Q = 1.3- 1.6, breviter ellip
soideae, inamyloideae, cyanophilae . Basi dia 36-40 x 7-8 ~m, 
tetrasporigera, cum siderophilis granuli s . Cystidia nulla. 
Pileipellis gel a tinosa , 60- 80 ~m c r assa, hyphis fibula tis, 
intertextis. 
Hab . : Ad terram, ceaspi tosum . 
Holotypus : A. H. Smith 82764 (IIICH). 

PILEUS 4-1 0 em broad, convex becoming plane , margin 
fi na lly spreading; surface glabrous and naked , dark fu ligi 
nous with faintly st riate margin when wet , di r ty g r ay with 
opake margin wh en dry, staining bluish grey to black imme 
diately when broken . ODOUR end TASTE strongly disagreeable 
farinaceous, mo r e or less rancid . LAMELLAE pa l e grey, ad 
nate, moderately broad , close to subdistant , edges even to 
undulating . STIPE 4- 8 em long, 5-1 1 mm thick , equal, hol
low , canescent over a pale blue- grey surface , scarcely 
darkening below, base white- mycelioid . SPORE DEPOSIT white . 

SPORES 6.9- 9 . 1 x 4 . 7- 6.4 ~m, Q • 1. 3-1.6 , s hort asymme
t rically ellipsoid without supra- spicular depression , most
ly uninucleate , more ra r ely binucleate; wal l smooth , in
amyloid , cyanophilous and siderophilous. BASIDIA 36-40 x 7-
8 j.lm, 2. 5- 3 -5 1-1m wide at the base , four- spored , clamped; 
siderophilous gr anules abundant , fine, 1/ 4 to 1/2 ~m, 
round , not clumping . CYSTIDIA and marginal cells absent. 
HYI-IENOPHORAL TRA~!A regular; hyphae 5- 12 ~m wide in the 
mediostratum, inflated, colourless, smooth, c l amped; some 
gloeople r ous hyphae present but rare . SUB!IYMENim! india
tine t, not gelatinized ; dense , 10-12 ~m thick. PILEIPELLIS 
60- 80 J..Lm th i ck , gelatinized; Uppermost hyphae sea ttered to 
fasciculate , inter.roven on the disc , more radially arranged 
towards the margin, cylind rica! , clamped, smooth or with 
fine t o extended brmm incrustations , 1- 3 1-1m '"' ide ; deeper 
hyphae predominantly radially arranged , mostly smooth and 
co lourless, 2- 5 ~m wide . STIPITEPELLIS a regular cutis; 
hy phae pa rallel , cylindrical , clamped , 2- 6 J.tm wide , '"'all 
smooth , hyaline to faintly y ellowish , tomentum from below 
the gills consisting of intervowen , l ong filamentous , cy 
lindrical to undulating hyphae 2- 4 ~m wide with homogenous, 
hyaline content . Hyphae of the BASAL TOHENTUM fasciculate, 
cylindrical or slightly irregular , 2- 4 1-1m 'A'ide, clamped, 
wa ll smooth , thin or modera tely thick , hyaline . 
HABITAT : Clustered- g r egarious in masses , on soiL 
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Figures 15-19: Spores (2000 : 1 ) , bas idia and margina l cells 
( 1000: 1 ) . 15 : Lyophyllum lubricum. 16: L. luteogriseascens . 
17: L. lutescens. 18: L. ochrocinerascens . 19: L. palli
dum . 
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HOLOTYPE : Lyophyllum canescentipes Cl 9 . & A. H. Smith , 
l eg . A. H. Smi t h 82764 , Upper Pr i est Lake , Bonner County, 
Idaho , USA , Oc t . 10 , 1972 ( !HCH ) . ISOTYPES in ll!CH and LA U. 

LYOPHYLLUH CHAHAELEON spec . nov . (l'igures 4, 30 , 35 ) 

Pileus 3 - 4 . 5 em latus , l ate convexus , ad marginem in
volutus , glaber , udus, hygrophanus, a trobrunneus demum 
olivaceo- brunneus vel pa l li dior , ha ud st ria tus, ca r ti l agi
neus. Caro pa l l ide cine r ea , t a ctu tarde grises demuc sub
fuses . Sapo r fa rinaceus . Lamellae pallidae demum gr ises , 
adna to-subdecu rrentes , confertae , angustae , tactu l uteolae 
dein s ordide subca eruleae . Stipes 6- 10 em l ongus , 10- 15 aun 
crassus , s ubaequa lis vel deo rsum attenuatus , albocinereus, 
subf i brillosus , lange striatus , tactu sordide gr iseus . 
Sporae 7 .1-8 . 8 x 3 . 5- 4 . 4 ~m. Q = 1. 7 - 2 . 3 , ellipsoideae, 
uninuclea tae, laeves , inamyloideae , cyanophilae . Basidia 
tetrasporigera, 37- 45 x 5- 7 ~ ' cum granulis siderophilis . 
Cys t idia nu lla . Pileipellis 50- 70 11.m c r a ssa , levite r subge 
latinosa, hyphis fibulatis i ntertexti s . 
Hab .: Ad terram, caespi tos um. 
Holotypus : A. H. Smith 24303 (!UCH) . 

PILEUS 3-4. 5 em broad , obtuse to broadly convex '"" i th in
rolled margin, glabrous , moist , margin s lightly pubescen t 
a t f i rs t , hygrophanous, near "mummy brown " to "clove brown " 
when moist , slowly fading to near "olive brown " or greyer , 
not st r ia te, r igid - cartilaginous because of thick cut i c l e; 
cuticle concolourous with surface . CONTEXT pa llid gr eyish, 
slowly staining grey or darker l<l'hen cut; odour and taste 
fa rinaceous. LANELLAE pale when young, "dra b" near rna turi 
ty , broad ly a dnate - subdecurrent , c l ose, na rrow, . ..,. ith 
slight l y uneven edges , sta i ni ng ye llowi s h a nd then bluish . 
STIPE 6- 10 em lo ng , 10- 15 mm thi ck , nea rly equal , some 
narrowed downward , stuffed , cor tex greyish , pith pallid, 
s urfa c e whitish g r ey , silky fi brillous to unpolished , more 
or les s longi tudina l ly s tria t e f rom ma ny fibrils of t he 
separating pileipe l lis , soon dingy grey ·..,.here handled. 

SPORES 7. 1-8 . 8 x 3 . 5- 4 . 4 ~m , Q = 1. 7 - 2 . 3, elli pso idal 
with supr a - api cular plane or depression in side vie·..,., 
elli psoida l in face view , uninucl ea t e ; wall smooth , inamy l 
oid , cyanophilous a nd s iderophilous . BASIDIA c l avate , s l en
der, 37- 45 x 5- 7 IJ!tl , 2- 3 1-1m at the base, four- spored , 
clamped ; sider ophilous granules numerous, fine , 1 / 5 t o 1 /3 
~m . round , not c l umping . CYSTIDIA and !1ARGINA L CELLS 
absent . HY!1ENOPHOR AL TRAMA subregula r a nd s lightly dive r -
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Figures 20-23: Spores (2000: 1) , basidia and ma rgina l cells 
(1000:1) . 20: Lyophyllum piceum. 21: L. canescenti pes . 
22 : L. pusillum. 23 : L. rugulosum . 
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gent when young, subr egular at mat urity; hyphae 3- 7 !Jffi 
broad, cy l indrical with slight constrictions at t he septa , 
clamped, smooth , hyaline; gloeoplerous hyphae loca lly abun
ndant, tortuous, 3-7 ~m broad; trama wi th a f ew crista! 
masses . SUBHYMENIU!1 dense, 10- 15 ~m thick. PILEIPELLIS 50-
70 11m thick , dense, very slightly subgelatinized i n the 
uppe rmost layer , grading even l y into the pileus trama but 
dis tine t by its very numerous gloeoplerous hyphae; surface 
hyphae i ntervowen on the disc , less so towards the margin 
where they occurr fr equently in i nterwoven to irregularly 
radially arranged bundles , cylindrical , smooth , hya line, 
clamped , 3- 6 ~m broad. STIPITEPELLIS below the gills a 
regular cutis of parallel, cylindrical, smooth, hyaline, 
clamped hyphae 3-6 ~m broad , covered with numerous hyaline 1 

irregularl y contorted , smooth , erect cells measuring 30- 80 
x 3- 6 )J.IIl and locally forming dense tufts . Hyphae of the 
BASAL Tm!ENTUM of the stipe 2.5-4 ~m broad, moderately 
thick-walled, smooth 1 cylind rical, c l amped , tomen tose or 
fascicu l ate. 
HABITAT : Cespi tosc under Pinus. All young specimens . 
HOLOTYPE : Lyophyllum chamae l eon Cl9 . II A. H. Smith , leg . 
A. H. Smith 24303 , Frog Lake , f1t . Hood , f1t . Hood National 
Forest , Or egon , USA, Oct . 8 . 1946 (IUCH) . ISOTYPES in MICH 
et LAU. 

LYOPHYLLUM CHOIIDROCEPHALUM spec . nov. ( Figures 5,27 , 28 ,34 ) 

Pileus 1 - 2 . 5 em latus , convexus , ad marginem involutus , 
glaber , udus , fuligineus vel a trofuligineus de mum sordide 
luteo- griseus. Caro tenuis , lenta , carti laginea 1 fuliginosa 
demum pallida, tactu plus minusve nigrescens; sapor nausea
sus . Lamellae griseae 1 glaucae , la ta e , s ubdis tan tea 1 plus 
minusve adnatae 1 tactu nigrescentes . Stipes 2-3 em longus, 
4- 8 mm crass us , deorsum incrassa tus 1 saepe compressus 1 

cavus , intus gr iseus , tactu nigrescens; tenui ter fi brillo
sus; fibrillis griseis . Sporae 5 -7-8.0 x 4-7- 5 -5 ~m, Q = 
1 .2- 1. 5, subel lipsoideae , uninucleatae, laeves, inamyloi 
deae, cyanophilae . Basidia 39- 46 x 9- 10 ~m, tetrasporigera, 
cum granulis siderophilis . Cystidia nulla. Pileipellis 
gel a tinosa , 25 - 35 ~m eras sa, hyphis intertextis , fibula tis. 
Hab . : Ad terram , caespitosum. 
Hol otypus: A. H. Smith 30719 (IUCH) . 

PILEUS 1- 2.5 em broad, convex with inrolled margin , s ur
face glabrous and moist , dark fuliginous to black ish when 
moist, hygrophanous, fading to dingy yellowish grey f rom 
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Figures 24- 26: Spores (2000 : 1 ) , basidia and marginal cells 
( 1000 :1 ) . 24 : Lyophyllum scabrisporum . 25 : L. solidipes . 
26: L. stenos porum . 
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disc au b1ard ; cuticle very cartilaginous, evenly fuliginous 
th roughout, fading to pallid and then blackening where cut 
or bruised . CONTEXT thin and pliant ; odour sperma tic , Ino
cybe - like; taste disagreeable . LAMELLAE "drab " or nearly so 
when young , gl aucous, broad , subdistan t , somewhat adnexed, 
blacken i ng where b ruised , s ubdistant , edges even. STIPE 2- 3 
em long, 4- 8 mm thick at the apex , enla r ged downward , often 
compressed, hollow , greyish and fibrillose within , cortex 
fuliginous a nd blackening , surface concolourous with or 
paler than the pileus , with a thin coating of greyish silky 
fibrils giving it a canescent subpruinose appearance at 
first, naked in age . 

SPORES 5.7- 8 . 0 x 4 . 7- 5.5 ~m , Q = 1.2 - 1.5 , short cylin
drical to short ellipsoidal, wi t hout supra - spicular depres 
sion , but f r equently t..-ith a supra-spicular plane, uni 
nucleate; wall smooth , inamyloid, strongly cyanophi l ous and 
siderophilous . BASIDIA 39- 46 x 9- 10 ~m, 3- 4 ~m wide at the 
base , club- shaped , clamped, four- spo r ed , incrusted with a 
thi n, brown resinous rna tter through which the sterigmata 
emerge ; siderophilous granules abundant , fine , not clum
ping . CYSTIDIA and marginal cells absent . HYMENOPHORAL 
TRAf~A dense , subregular and s lightly divergent when young, 
subregu la r in age, becoming bidirectional towards the edge , 
wi th masses of colourl ess cristals embedded bebJeen the 
hyphae; hyphae 3-1 0 IJ.Dt thick, cy lindrical , smooth , hyaline, 
c lamped; some gloeoplerous hyphae present but indistinct . 
SUBHH!ENIUM dense, about 15 ~m thick . PILEIPELLIS a 25 - 35 
1-1m thick ixocutis with more or less radial l y arranged or 
locally interwoven hyphae or hypha! fascicules in a dense 
but colourless gelatinous matrix; hyphae thin- · .... alled , 
s mooth or finely incrusted 'tiith a brown pigment, cylindri 
cal , 3- 5 um thick, "''i th clamp connections ; with a few 
short, erect , peg-like cells at the cap surface . PILEITRAT~A 

subregula r with more or less radially arranged , 3- 8 }lm 
t hick, hya line, smooth , clamped hyphae; some gloeoplerous 
hyphae present. STIPITEPELLIS below the gills composed of 
smooth , hyaline, cylindri cal , 4- 5 ~ thick, parallel hyphae 
with clamps; not gelatinized; covered with numerous e rec t 
hyphae of the same type. BASAL TO!o!ENTUM of the stipe con
sist i ng of cylindrical, moderately thick - walled , smooth to 
f i nely roughened hyphae with a pale ochre in t raparietal 
pigment and prominent clamps . 
HABITAT : Cespitose along an old road on soil. 
HOLOTYPE: Lyophyllum chondrocephalum Cl9 . & A. H. Smith , 
leg. A. H. Smith 30719, lH . Rainier National Par k, Oregon , 
USA , Aug. 28 , 1948 (!1 ICH ) . ISOTYPE in LAU . 
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Figures 27- 30: Stipe surfaces . Bar= 10 11m · 27 , 28: L. chon
drocepha lum, 27: gloeo plerous hyphae , 28: fas cicules of 
hairs below the gills . 29 : L. canescentipes , hairs below 
the gills . 30 : 1 . chamaeleon , hairs belO'fl' t he gills . 



404 

LYOPHYLLUM CONOIDEOSPERiruM spec. nov . (Figure 6) 

Pileus plus minusve 9 em latus, ad marginem involutus, ad 
centrum late depressus , glaber, ad marginem aquose grise us , 
leviter stria tus , hygrophanus , fuligineus, demum sordide 
griseo- brunneus. Caro tenuis, grises, cartilaginea, tactu 
griseo- caerulea, de in atra ta; odor subfragrans . Lamellae 
latae (plus minus ve 10 mm) , adnatae , subdecurrentes, palli
de griseae , tac tu nigrescentes . Stipes 13 em longus, 15 mrn 
crass us , interne griseus, externe pallide griseus, glaber, 
striatus. Sporae 7.0- 8 . 7 x 4.3- 5.9 ~m, Q • 1. 3- 1. 8 , laeves, 
inamyloideae , cyanophilae, uninucleatae, inaequila te rales. 
Basidia tet rasporigera , cum siderophilis granulis , 26 - 33 x 
8-9 IJ.ID · Chei l ocystidia nulla . Subhymenium haud gela tinosum . 
Pileipel l is gelatinosa , 35 - 45 ~ crassa, hyphis intertextis 
fibula tis . 
Hab . : caespi tosum, ad terram. 
Holotypus : A. H. Smith 19816 (IHCH) . 

PILEUS 9 em broad , with a slightly depressed disc, with 
margin arched and edge inrolled, glabrous , moist, wi th a 
cartilaginous feel ; the margin watery grey and very faintly 
striate; hygrophanous , dark fuliginous except at the mar
gin, fading to sordid greyish brown; surface uneven , pitted 
and with a depressed zone. CONTEXT thin , grey , cartilagi
nous, changing to bluish grey and blackish when cut or 
bruised; odour distinctly of potatoes; taste slightly dis
agreeable to mild . LAMELLAE broadly adnate to subdecurrent, 
broad (about 10 mm) , broadest in the middle and tapering 
both ways, pale drab , staining blackish, moderately close, 
3 tiers of lamellulae , edges even and staining blackish. 
STIPE 13 em long , 15 mm thick, nearly equal, stuffed ••ith a 
fib rous pith , greyish within, surface pale grey , glabrous 
or long-striate. 

SPORES 7 . 0 - 8.7 x 4 . 3 - 5.9 11m , Q • 1.3 - 1 . 8 , ovate to 
ellipsoidal in face view, broadly inequi late r a l with sup r a 
e.picular plane in side view , uninucleate; wall smooth , 
inamyloid, cyanophilous and siderophilous. BASIDIA 26- 33 x 
8- 9 1-Ullr 2. 5- 4 1-1m wide at t he base , four - spored , clamped; 
siderophilous granules abundant, round, 1/ 4 to 1/2 lliD , not 
clumping. 11ARGINAL CELLS absent . Hn1ENOPHORAL TRAMA 
subregular ; hyphae cylind r ical to inflated, with short 
cells, clamped , smooth, hyaline, 6-15 1-1m broad , without 
gloeoplerous hyphae. SUBHH1E!IIUM about 10 11m thick, not 
gelatinized; hyphae interwoven, 1- 3 jlm broad. PILEIPELLIS a 
35 - 45 11m thick, ge latinized cutis grading evenly into the 
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Figures 31 - 34 : Pileipelles , transverse sections per pendicu
lar to the radius of the pileus . Bar = 10 ~m . 31 : L. ochro
c inerascens . 32: L. solidi pes . 33 : L. acu tipes . 34 : .!!..:.. 
chond r ocepha l um . 
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pi l e us con text , without hairs, but with a f ew rudimentary, 
short, pegli ke cells; hyphae inter-l'l'oven over all of the cap 
su r face , s i ngle or rarel y in smal l bund l es , clamped, cylin
drical or slight ly i nflated , smooth or with a fe·"' low in
crustations, 2- 6 p.m broad. STIPI TEPELLIS a r egular cutis , 
not gelati nized; hyphae 2-4 ).lm broad, cylind r ica! or 
slightly inflated , clamped , smooth, hyaline . Hairs under 
the gills rare, short , inconspicuous, irregularly cylindri 
cal or clavate, hyphal ends mostly r e pent . Hypha e of the 
BASAL TOI1ENTmt 3- 6 ~m wid e , cylindrical, clamped, fascicu 
late; wall smooth, hyaline to brownish. 
HABITAT: Si ngle to gregarious on humus. 
HOLOTYPE: Lyophyllum conoideospermum Cl9. & A. H. Smith, 
leg . Wm. Gruber and A. H. Smith , 16 . Oct. 1944 , Warm 
Springs Area on Skyline Road, Ht . Hood National Forest , 
Oregon, USA (AHS 19816, IIICH) . 

LYOPHYLLUM CORRUGATU!1 spec . nov . (Figure 7) 

Pileus 5- 9 em latus , late convexus, demum plus minusve 
planus, glaber , pallide olivaceo- griseus, demum subalbidus, 
ad centrum subreticulatus , ad marginem areolatus , demum 
rimosus . Care albida , subcrassa , tarde caeruleo- grisea ve l 
atrata ; odor subfarinaceus, sapor mitis . Lamellae latae 
( pl us minusve 1 em) , late a dna tae vel levi ter decurrentes , 
subdistantes , subalbidae, tactu griseae demum nigrescentes. 
Stipes 3- 4 em longus , 1- 2 em crassus, aequalis vel bulbo
sus , subalbidus, impol i tus, solidus, tactu ta r de stratus . 
Sporae 7 . 6- 9 . 8 x 4 . 4- 5 . 7 ~m, Q = 1.5- 2 . 0 , latae i naequi
la tera les , uninuc lea t ae , inamyloideae, cya nophilae . Basidia 
28- 34 x 7- 9 ~m , tet r a sporigera , cum granulis siderophilis . 
Pleurocystidia nulla , chei ldcys tidia inconspicua . Pileipel
lis subgelatinosa, hyphis fibulatis . 
Hab . : Ad terram , subcaespi tosum . 
Holotypus : A. H. Smith 15151 (HICH ) . 

PILEUS 5- 9 em broad , broadly convex, often irregular in 
outline, becoming f l at , o r the margin slightly uplif ted ; 
surface glabrous, uneven to slightly reticulate on disc, 
areo l ate or rimose near the margin , slightly lubricous and 
" pa le ol ive buff" when mois t , hy grophanous , fading to 
\<\'hi tish; with age staining blackish along the edge and on 
the disc . CONTEXT white, moderately thi ck, tapering evenly 
to the ma rgin , slowly changing to bl uish g r ey o r final l y 
bla ck; odour distinctly subfarinaceous ; taste mild . LAMEL
LAE broad (ca . 1 em) , broadly adna te to slightly decurrent, 
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subdis tant, 1-3 tiers of lamellulae, whitish, staining grey 
to blackish, edges uneven to eroded. STIPE 3-4 em long, 1- 2 
em thick, equal or bulbous, whitish , unpolished, solid, 
slo~o~·ly blackening whe r e bruised . 

SPORES 7 . 6- 9 .8 x 4 . 4-5 . 7 ~m, Q = 1.5 - 2.0, broadly in
aquila teral with well marked supra- apicular depression or 
plane i n side view , diamond shaped in fac e view , uninucle 
ate; wall smooth, inamyloid , strongly cyanophilous and 
siderophilous. BASIDIA 28- 34 x 7 - 9 ~. 3-5 . 5 ~m wide at the 
base, club- shaped, four- spored, clamped; siderophilous 
granules abundant , fine, 1/5 to 1/3 lJ.m, round, not clum
ping . CYSTIDIA lacking . 11ARGINAL CELLS numerous but incon
spicuous, not projecting , irregula rly club-shaped to cylin
drical , hyaline , 19 - 30 x 4- 7 ~m . HYI1ENOPHORAL TRAMA regu
la r, becoming bidirectional to·r~ards the edge; hyphae cylin
drical to long fusoid , t he broader ones constricted at the 
septa, smooth, colourless , with clamp connections; gloeo 
pleerous hyphae present. SUBHYMENIUH dense, not gelati 
nized , indistinct , 5-1 0 IJ.M thick. PILEIPELLIS subgelati 
nized, composed of single, interwoven hyphae or anastomo
sing and ramifying fascicules of smooth, cy lindrical , co
lourless , 14 IJ.M thick hyphae with clamps (some septa seem 
to be clampless , but clamps are difficult to see in the 
type material); with numerous erect , cylindrical or irregu
lar hypha! ends projecting up to 25 IJ.ffi above the cap sur
face. STIPITEPELLIS a dry cutis of parallel, cyl indrical, 
thin -walled , 3 - 5 lJ.Il1 thick hyphae with clamps, bearing belo•,.. 
the gills a few isolated or fasciculate, cylindrical to 
slightly irregular , erect or semi - erect , peg- like or fila
mentous , 3- 10 !J.m long, unicellular hairs . Hyphae of the 
BASAL TOI1ENTUM of the stipe smooth, 3- 5 ~m thick, cylindri 
cal, clamped; wall moderately thick and hyaline. 
HABITAT : Subcespi tose on humus. 
HOLOTYPE : L. corrugatum Cl9 . & A. H. Smith, leg . A. H. 
Smith 15151, Silver Lake , Washtenaw County , Hichigan , USA, 
June 28 , 1940 (MICH). ISOTYPES in MICH and LAU. 

LYOPHYLLUN FISTULOSUII spec. nov. (Figure 11) 

Pileus 2. 5 - 4 em latus, convexus demum ad centrum 
depress us, ad margin em undula tus, glaber, hygrophanus , 
fuliginosus, de mum sordide brunneus , ad marginum opacus . 
Care tenuis , cartilaginea, aquose fuliginosa, tarde atrata; 
odor et sapor nauseosi, subfarinacei. Lamellae la tae, 
adnatae, subdistantes , dilute griseae , tactu nigrescentes . 
Stipes 2- 5 em longus , 4-1 0 mm crassus, cavus , undula tus, 



Figure 36: Lyophyllum lutescens 
holotype AHS 36046 . Photo A.H . Smith . 

Figure 37: Lyophyllum gracile 
holotype AHS 24983 . Photo A.H. Smi th . 
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fragilis, gl a be r, pal lide griseus , tactu a tra tus. Sporae 
6 . 5 -8 . 7 x 4 .1- 5 · 3 ~m, Q = 1 . 3 - 1 , 9 , e llipso ideae , 
uninucleatae, laeves , inamyloideae , cyanophilae . Bas idia 
28- 33 x 8- 11 v.m, tetraspo riger a , cum gr anuli s siderophilis. 
Cheilocys t idia inconspicua. Pileipellis subgelatinosa vel 
s icca , hyphis in t e r tex ti s , fi hu la tis . 
Hab . : Ad terram, caespi tosum. 
Holotypus : A. H. Smith 47032 (tHCH) . 

PILEUS 2 . 5- 4 em broad , con ve x becoming depressed , convex 
t o plane with a depressed disc , margin becoming ele va ted 
and very wavy to irregu la r; surface gl abr ous, moist , 
hygrophanous , dark fuliginous, gr adua lly fading t o a dingy 
brown , margin opaque a t all times . CONTEXT thin, ca r ti lagi 
nous, wa te ry fuli ginous and slowly staining black; odour 
and taste disagreeable, some wha t farinaceous. LAMELLAE 
broad , adnate, subdistant , di ngy grey , paler t han the cap , 
edges soon s taining black 'Nhere bruised . STIPE 2- 5 em long , 
4-1 0 mm thick , hollow, undu l a ting and compressed or 
grooved , fragile, naked and conco lourous with the gills , 
without pruinosity at a pex , blackening in age . 

SPORES 6 . 5- 8 - 7 x 4.1 - 5 . 3 ~m , Q = 1.3 - 1. 9 , ellipsoidal 
without supr a - spicular depression in side view, ellipsoidal 
to slightly ovoidal in fa ce view , uninuclea te; wall smooth, 
inamyloid , cyanophilous and siderophilous. BASIDI A club 
shaped, 28- 33 x 8 -1 t Jlffi , 3- 4 Jlffi ·Nide a t the base, four 
spored, with clamp connec t ion; siderophilous granules 
abundant , fine, round , t /5 to 1/3 IJ.M , not clumping . 
t·lARGINAL CELLS scattered to rare, not or only slightly 
projecting, i rregula r l y cy lindric to fusoid, mostly 
capitate or with a subapical constriction , hya line and thin 
walled, 27- 32 x 4-6 ~m . I!YMENOPHOR AL TRMIA regular , 
becoming subregular a nd bi direc tional towa r ds t he edge ; 
hyphae inflated , with septal constrictions, smooth , hya 
line, with clamps, 3-1 3 IJ.ffi broad; some gloeoplerous hyphae 
p r e s e nt . SUBHYMENIUioi 5-8 IJ.M th i ck, indistinct , subcellular , 
not gelatinized. PILEI PELLIS with uppermost layer very 
slightly ge latinized , else dry , dense; hyphae inter'ltl·oven on 
the disc, more radially arranged towards the margin, 2- 4 Jlffi 
thick , cylindrical, with clamps , smoo th, hyaline, covered 
with a few s traight, inte rwoven , clamped, 5- 8 1J.ID. broad 
hyphae with inc rusting , brown pigment a nd numerous hya line , 
smoo t h, contorted or ramifi ed , erect , 2 - 3 IJ.m broad hai rs . 
STIPITEPELLIS a dry , r egular cut is of smooth , hyaline , 
cylindrica l , clamped , 3- 6 IJ.m b road hyphae and scattered t o 
rare , only up to 5 Jlm long, e r ec t, peglike ramifications , 
e lsewhe re comple te ly naked . Hyphae of the BASAL T0t1ENTUH of 
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Figure 38 : Lyophyllum lubricum , ho l o t ype AHS 27687 . 
Photo A. H. Smith . 
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the stipe cylindrical to slightly irregular , 1-4 ~m broad , 
wa lls thin to slightly thickend, hyaline. 
HABITAT : Cespi tose on soi l. 
HOLOTYPE : Lyophyllum fistulosum Cl 9 . & A. H. Smith , leg . H. 
E. Bigelow , Aug . 29 1954, Payette Lakes , Idaho , USA = A. H. 
Smith 47032 , (!UCH) . ISOTYPES in MICH and LAU. 

LYOPHYLLUM FURFURELLUM spec . nov . (Figure 8) 

Pileus 3- 9 em l atus , la te convexus demum planus , ad mar
ginem undulatus , glaber , subviscidus , fulig i neus , demum 
sordide g riseus. Ca r o tenui s , flexi lis, fu liginea de mum 
pallida , tactu suba tra ta ; odor fari naceus . Lamellae la tae 
(plus minusve 1 em) , late adnatae vel subdecurrentes, con 
f e r tae , gri seae , tactu atratae. Stipes 3- 8 em longus , (6 - ) 
8 - 15 mm c r assus , fib r illosus demum glaber . Sporae ? .8 -
g.e x 3 -8- 4 . 6 ~m , Q = 1. 8 - 2 .4 , e llipsoideae, uninucleatae , 
rare binuc l eatae , laeves , i namyloideae , cyanophilae . Basi 
dia 27- 31 x 7 - 9 ~m, tetras porige r a , cum siderophilis gra
nu lis . Cheilocystidia plus minusve cyl i ndracea . Pileipellis 
gelatinosa , 40- 60 ~m crassa , hyphis fasciculatis fibul a tis. 
Hab . : Ad t e r ram, caespitosum . 
Hol otypus : A. H. Smith 20032 (!UCH ) . 

PILEUS 3- 9 em broad, broadly convex , expanding to plane 
or the margin remaining decurved, in age the margin 
sometimes wavy or lobed and the disc depressed ; s urface 
g labrous , lubr i cous when moist , da r k ful iginous, hygropha
nous , fading to dark so rdid grey with a cinnamon buff tinge 
at l east over the disc . CONTEXT thin but cartilaginous from 
t he r igid pileipellis , fuligi nous and then pallid , dar
kening at least s lightly whe r e bruised ; odou r fa int l y 
farinaceous ; t as t e mild . LAJIIELLAE br oad (about 1 em in 
large caps) , broad ly adnate to subdecurrent at f irst , 
adnexed in age, seceding in old caps , moderately close, 
tiers of lamellu l l ae , pallid sordid ash grey , becoming 
blackish where bruised or in age, edges uneven to e rod ed . 
STIPE 3- 8 em long , (6- ) 8 - 15 mm wide at t he apex , mo r e or 
less equal, whitish grey a t fi r st , darkening whe n bruised , 
hollow; co r t ex subcartilagi nous , s urface appressed f ibr i l 
lose to lacerate- fibril lose , mo r e o r l ess glabrescent . 

SPORES ? . 8- 9 . 8 x 3 . 8 - 4 . 6 ~m , Q = 1. 8 - 2 .4, e l ongate 
ellipsoida l with sup r a - s picular plane o r depr ession in side 
vie\oo· , ovoidal to elliptic in face view, with 1 or 2 nuclei; 
wall smooth, inamyloid , cyanophilous and siderophilous. 
BASIDIA clavate , 27- 31 x 7 - 9 ~m , 3-4 ~m -.ide at the base, 
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Figure 39: Lyophyllum och rocinerascens, holotype, 
AHS 62472 . Photo A. H. Smith . 
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four-spored , clamped ; siderophilous granules abundant, 1/4 
to 1/2 ~. round to slightly elongate, not clumping . 
IoiARGINAL CELLS frequent , scattered , smooth , thin-walled, 
hyaline, projecting with a finger like to filamentous 
appendage , main body 5- 8 11m broad , appendage 2- 4 11m thick. 
HYMENOPHORAL TRAMA subregular; hyphae 3- 10 ~m wide , 
cylindrical , the thicke r ones constricted at the septa, 
clamped, smooth , hyaline; some gloeoplerous hyphae 
present but rather rare . SUBHYHENIUlo1 indist inct , hyaline , 
about 10 ~m thick. PILEIPELLIS 40- 60 ~m thick , gelatinized: 
covered with very numerous, erect , dense , complex , no t 
ge latinized knots of hyphae escaping the gel a tinous mat rix 
of the pileipellis ; hyphae 1- 2 11m thick , cylindrical , 
smooth , colourless , fasciculate; fascicules running in a ll 
directions and anastomosing over the entire s urface of the 
pileus; cuticle STIPITEPELLIS below the gills a regular 
cutis ; hyphae cylindrical , not constricted , clamped, hya
line, 2- 4 ~ 'o'l'ide, smooth, with slightly thickened wall; 
cove rd wi th numerous erect , cylindrical to irregular, hya
line , 2- 4 j.U1l 'o'l'ide , smooth hairs occurring singly or in 
dense knots. Hyphae of the BASAL TOHENTUM of the stipe in 
fascicu l es , hyaline I cylindrical or irregular, smooth , 
c l amped, 1- 2.5 1-1m wide, walls slightly thickened . 
HABITAT : Cespi t ose under pine on soil. 
HOLOTYPE: Lyophyllum f urfurellum Cl9 . & A. H. Smith, leg . 
A. H.Smith, 20. Oct. 1944, East Fork , Salmon River, Mt . 
Hood, Oregon , USA , (AHS 20032, tHCH ) . ISOTYPE in LAU . 

LYOPHYLLUtl GEIHNUM spec . nov . , var . GEMINUtl (Figure 9) 

Pileus 3- 6 em latus , obtusus , demum convexus , ad ma r ginem 
involutus, demum planus vel late umbona tus , udus, glaber , 
fumosus 1 cine reus, hygrophanus, demum pallidus . Caro 
flexilis, tarde griseo - maculata ; oder et sapor mites . 
Lamellae confertae, subdistantes , latae , late adnatae , 
a l bida e , tactu ad acies grisellae. Stipes 3- 4 em longus , 8-
12 mm crassus , aequalis ve l anguste clavatus , albidus , 
tactu griseopallidus , glaber . Sporae 8 . 8 - 11.6 x 4 - 1-6 . 2 11m , 
Q = 1. 6 - 2 . 4, late ventricosae, inaequilaterales , laeves , 
i namyloideae , cyanophilae, uninuclea tae . Basidia 
tet r aspora , 31 - 36 x 7- 9 IJ.m, cum siderophilis granulis. 
Cheilocystidia nulla . Subhymenium gela tinosum , 10- 15 jlm 
crassa . Pile ipellis ge l atinosa , 30- 40 11m crassa, hyphis 
s ubintertextis fibulatis . 
Hab .: Ad terram. 
Holotypus : A. H. Smith 29015 (MICH) . 
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Figure 40: Lyophyllum ochrocinerascens , holotype, 
AHS 62472 . Photo A. H. Smith . 
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PILEUS 3-6 em broad , obtuse to convex with an incurved 
margi n , expanding to plane or slightly umbonate; surface 
gl abr ous and moist, hygrophanous , pale smoky gr ey , fading 
to pale alutaceous . CONTEXT t hin , pli ant , pa llid, slowly 
staining grey when bruised; odour and taste not distinct. 
LAMELLAE close t o s ubdista nt , broad , broadly adnate, 
whitish , edges staining gr eyish . STIPE 3- 4 em l ong , 8 - 12 mm 
thick at a pex , equal to narrowly clavate, whitish through
out but greyish where handled , s urface glabrous. 

SPORES 8 . 8 -1\. 6 x 4 . 1- 6.2 I'm, Q = \.6 - 2 . 4 , broadly 
fusoid - ventri cose in face view , inequilateral and hump
backed in side view , with supra- s picular plane or 
depr ession, uninucleate ; wall smoo th, inamyloid , outer 
l aye r strongly cyanophilous and siderophilous. BASIDIA 31 -
36 x 7- 9 ~m , 3-4 -5 ~m wid e at the base, four-spored, 
c l amped ; siderophilous g ranules abundant , round, 1/4-1/2 
urn , not clumping . MARG INAL CELLS absent . HYl-IENOPHORAL TRA11A 
regular ; hyphae 4- 11 J.i.m broad , inflated, clamped , smooth , 
hyaline , gloeoplerous hyphae absent. SUBHYMENIUM 10- 15 I'm 
thick , gela tinous ; hypliae 2- 4 J.i.m broad , interwoven . 
PILEIPELLIS 30- 40 I'm thick, weakly gelatinized ; hyphae of 
the d isc of t he pileus in i n te rwoven fascicules , elsewhere 
predomi nantl y radiall y arranged , 3-5 ~m thick , smooth or 
~dth fine , brownish incrustations, cylindrical, clamped ; 
without gloeople r ous hyphae . STIPITEPELLIS a regular cutis ; 
hyphae smooth , cylindrical , 3- 5 J.i.m broad , wi th clamps ; 
hairs are elongated , hyaline knots of intertwisted hyphae 
3- 5 J.I.M broad; gl oeopl erous hyphae absent. Hyphae of the 
BASAL TOtlENT\Jt-1 1- 3 ( - 7) I'm broad , hyaline , smooth , 
cylindrica l , clamped. 
HABITAT: Single to scattered on sandy soi l. 
HOLOTYPE : Lyophy llum geminum Cl9 . & A. H. Smith var . gemi 
num , leg . Wm . B. Gruber , July 14 , 1948 , Longmire , Mt . Rai 
nier National Park, Washing ton , HSA . ( AHS 29015 , e\ICH) . 

LYOPHYLLUI~ GE:e1INUI1 va r. OLENS nov . var . (Figure 10) 

Pileus 3- 5 em latus , late convexus de mum subplanus, udus, 
glaber , subhyg rophanus, fuligineus demum cine r eus . Caro 
tenuis , flexilis, pallida, tactu grisea; odor valde Zeae 
maydis; sapor mitis. Lamellae confertae, la t ae , l ate 
a dna tae , pallidae , tac tu a trogriseae . Stipes 3- 5 em longus , 
5- 9 mm crass us , a ngus te clava tus, pallidus , sericeus . 
Sporae 8 . 4 - 10. 1 x 4 . 8 - 6 . 4 JJm , Q = 1 . 4 - 1.9 , late 
ventricosae , uninucl eatae vel binuclea tae, laeves , 
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inamyloideae, cyanophilae . Basidia 28- 33 x 7-9 IJ.m, cum 
siderophilis granulis, te traspora. Subhymenium gela tinosum , 
10 - 15 ~m crassum. Pileipellis gelatinosa vel subgelatinosa , 
20- 40 iJ.m crassa , hyphis subi ntertextis fibulatis. 
Hab.: Ad terram. 
Holotypus : A. H. Smith 32381 (MICH) . 

PILEUS 3-5 em broad , br oadly convex with an inrolled 
margin , expanding to broadly convex or near plane; surface 
moist, subhygrophanous, fuliginous fading to cinereous . 
CONTEXT thin and pliant, pallid, staining grey ~hen 

bruised ; odour strong and resembling that of fresh green 
co rn; taste mild. LAHELLAE cl ose , broad, broadly adna te , 
pallid, staining dark grey . STIPE 3- 5 em long, 5- 9 rom thick 
at apex , narrowly clavate , pallid, appressed silky over all 
when young. 

SPORES 8 .4 - 10 . 1 x 4 . 8 - 6 . 4 I'm , Q • 1 .4 - 1.9, broadly 
ven tricose - fusoid to r homboidal in face view , inequila t e 
ra l - ventricose to hump-backed in side view , uninuc l eate, 
r·arely binucleate; with a few small siderophilous granules; 
wall smooth , inamyloid , outer layer strongly cyanophilous 
and siderophilous . BASIDI A 28- 33 x 79 I'm , 3-4 f1lll wide at 
the base , four-spored , wi th clamp connections ; siderphilous 
granules abundant, round, 1/4 to 1/2 v.m , not c lumping . 
~IARGINAL CELLS lacking . HYMENOPHORAL TRA!~A regular, near 
the gill ' s edge subregular to bidirectional; hyphae 
cylindrical with constricted septa, clamped , smooth, 
hyaline, 3- 8 ~m wide; hyphae from the center of th e 
cedios tratum up to 12 ~m ·,ofide; gl oeoplerous hyphae lacking 
or very rare. SUBHmENIUM 10- 15 I'm t hick, ge latinous; 
hyphae interwoven , 3- 4 I'm broad . PILEIPELLIS 20-40 I'm 
thick, weakly gelatinized; hyphae on the disc in interwoven 
fascicules , elsewhe r e radially arranged , 3- 7 ~m broad , 
cylindrical '-" i th no or only faint constrictions at the 
septa, clamped, smooth or finely incrusted wi th a brown 
pigment; gloeoplerous hyphae l ackig . STIPITEPELLIS a regu
lar cutis of strictly parallel , cylindrical , smooth and 
hyaline , clamped hyphae 3- 5 IJlD. broad; hairs of the stipe 
are elongated, tight knots consisting of intert"W"isted, 
smooth , hyaline hyphae 3- 5 ~m •ft'ide; gloeoplerous hyphae 
abse nt. Hyphae of the BASAL TOMENTUM of the stipe 1- 3 I'm 
broad, smooth , hyali ne or faintly yellow , clamped , cylin 
drical to slightly irregular , isolated or in fascicules. 
HABITAT: Gregarious on humus in deciduous woods mixed with 
conifers. 
HOLOTYPE : Lyophyllum geminum Cl9 . & A. H. Smith , var . 
olens, leg . D. E. Stuntz 29 . Jun. 1949 , Douglas Lake , Michi-
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gan, USA (AHS 32381, tHCH) . 

LYOPHYLLUM GRACILE s pec . nov . (Figures 12 , 37) 

Pi l eus 2. 5- 3 em latus, convexus, ad ma r ginem i nvolutus, 
late convexus , glaber , hygrophanus , ad centrum fuliginosus, 
ad marginem "Buffy Brown"; care pilei fuliginosa . Lamellae 
5- 8 mm la tae , ventricosae, a dna tae demum ad nexae, 
s ubdistan tes , pallidae , tactu griseo - caeruleae . Stipes 3- 5 
em longus , 3 - 5- 5 mm crassus , plus mi nusve aequalis , 
subradicatus , su r sum pall ide griseus , deorsum fuligi neus, 
laevis, deorsum levi ter f i bril l osus , de mum fib r oso
striatus. Sporae 6 . 8 - 8 . 6 x 3 - 5- 5 . 0 ~m, q = 1 -45- 2.2, 
ellipsoideae vel ovatae, uninuclea tae, vel raro binuclea
tae, laeves , inamyloideae , cyanophilae. Basidia tetraspora, 
27- 32 x 7- 9 ~m , cum side r ophilis granulis . Cheilocystidia 
fusoidea. Subhymenium gelatinosum , 10- 15 IJ.m c r assum. 
Pi l eipellis gelatinosa , 40- 60 ~m crassa 1 hyphi s subinter
textis f ibulatis . 
Hab.: Ad terram 1 gregarium. In silvis coniferis . 
Holotypus: A. H. Smith 24983 (i•IICH). 

PILEUS 2 . 5- 3 em broad 1 convex with an inroll ed margin 1 

becoming broadly convex , glabrous , moist , hygrophanous, 
disc dark fuliginous , margin near "buffy brown", faintly 
stria tula te on extreme margin 1 fading to dingy greyish 
brown . CONTEXT thin , concolourous wi th surface; odour and 
tas te r ancid- f arinaceous ; no colour change seen on bruising 
or cutting . LAHELLAE 5- 8 mm broad , ventricose , bluntly 
a dna te to depressed- adna te, subdistant 1 pallid " tilleul 
buff" 'Nhen young , becoming only sli ghtly darker , staining 
bluish grey when cut or bruised , edges even . STIPE 3- 5 em 
long , 3·5- 5 mm thick at apex , equal down to a tapered sub
rooting base , solid or with a slight tubule , pallid 'Nate r y 
grey above , darke r below; surface at first smooth and glab
rous , with a f e·11 appressed silvery fibrils near th e base , 
in age s tipi tepellis shredding to give a longid tudinal l y 
fibrous - striate appearance . 

SPORES 6 . 8 - 8 . 6 x 3 . 5- 5 . 0 ~m , Q • 1 . 45 - 2.2 , e ll iptical to 
ovo i d with a supra - s picular plane i n side view, elliptical 
to ovoid in face view , most l y uninucleate , more r arely 
binucleate ; wall smooth , i namyloid , cyanophilous , sidero 
philous. BASIDIA 27 - 32 x 7 - 9 ~m , 3- 4 . 5 ~m wide a t the base , 
four- spored , clamped ; s i deroph i lous granules abundant , 
round , 1/4 to 1/2 ~m , not clumping . NARGINAL CELLS scatte
red but locally frequent , projecting 5- 50 ~m with a hyphoi d 
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appendage 3- 5 Jim wi de, narrowly fusoid; wall smooth and 
hyaline . HYMENOPHORAL TRAMA regula r to subregular, becoming 
subregular and wavy towards the edge; hyphae 5-12 um broad, 
cylind r ical, the thi cke r ones constricted at the septa, 
clamped, smoo th , hyaline; gloeoplerous hyphae rare . SUB
HY~IENIUM 10 -1 5 1Jm thick , gelatinized , filling the gill 's 
edge which thus appears gelatinized; hyphae in tero~oven, 1- 2 
~m br oad . PILEIPELLIS 40- 60 ~m thick , gelatinized , vaguely 
two- layered, upper layer 6-1 0 um thick , with superficial 
hyphae 2- 3 ~m broad over an intermediate l ayer of more or 
less empty gel , lower layer grading in to the pileus trama ; 
hyphae 3- 5 Jim ·"'ide, cylindrical , clamped, smooth , rarely 
f ain tly incrusted with a brownish pigment in the deeper 
zones, not or only slightly constricted at the se pta , fas 
ciculate - interwoven at the disc , inter.Joven to subregularly 
radially arranged elsewhere . Hairs rare , sea tterd, incon
spicuous , erect, one - celled . STIPITEPELLIS a regular cutis; 
hyphae 1-3 ~m wide , cylindrical , smooth , clamped, not con
stricted at the septa , densly packed into a solid rind , not 
gelatinized, naked; gloeoplerous hyphae absent. Hyphae of 
the BASAL TOMENTU!1 fasciculate, 1-3 ~m broad, smoo th , hya 
line or brownish by an intraparietal pigment , clamped . 
HABITAT : Closely gregarious on soil under conifers in mixed 
woods . 
HOLOTYPE: Lyophyllum gracile Cl9 . & A. H. Smith, leg . A. H. 
Smith, 26. Oct . 1946 , Mt. Wilson Road, Bea r Springs, Mt . 
Hood National Forest , Oregon , USA ( AHS 24983, MICH) . 
ISOTYPES in MICH and i n LAU . 

LYOPHYLLU'I INVESTITUM spec . nov. ( Figure 13) 

Pileus 3 - 4. 5 em latus , demum planus vel ad discum l evi 
ter depressus, glaber, subviscidus , ad marginem substria
tus , fuliginosus , 2- 3 mm. c r assus, aquose pallid us, tactu 
ao rd ide griseus; odor et sapor mites. Lamellae plus minusve 
5 mm latae , subdistantes, pallide cinereae, t ac tu ad margi 
nem griseae . Stipes 5- 8 em longus , 4- 7 mm. crassus , cavus , 
fragilis , canescens demum griseopal lidus, deorsum albostri
gosus; dense gregarius . Sporae 7.7-9.5 x 4-0-5.6 ~m, Q 
1. 85-2 . 0 , ellipsoideae vel ovatae , uninucleatae, l aeves, 
inamyloideae, cyanophilae. Basidia tetraspor a , 30- 36 x 8 - 9 
~ . cum siderophilis g r anulis. Cheilocystidia nulla. Subhy
menium haud gelatinosum. Pileipellis gelat inosa, 30- 40 ~m 
crassa , hyphis intertextis fibula tis . 
Hab.: Ad terram in silvis coniferis, caespi tosum . 
Holotypus: A. H. SMITH 19533 (IHCH) . 
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PILEUS 3 - 4.5 em broad, convex , becoming plane or disc 
slightly depressed , glabrous , lubricous, margin faintly 
stria tula te, evenly drab when moist , hygr ophanous, fading 
to cinereous . CONTEXT 2- 3 mm thick , equal , watery, becoming 
dingy gr ey when bruised; odour and taste indistinctive, 
mi l d. LA1·1ELLAE about 5 mm broad, subdistant, horizontal , 2 
tiers of lamellulae, "pale smoke grey" (cinereous) , edges 
even and da r kening to dingy grey when bruised . STIPE 5- 8 em 
lo ng, 4- 7 mm thick at apex , hol low, fragile , surface pallid 
from a thin hoa ry coating , pallid greyish at rna turi ty , pale 
wa tery grey within , bases white strigose and arising in 
large numbers f r om a common area of origin , not arising 
from one point a nd no t at tached to a fleshy mass . 

SPORES 7 . 7- 9 .5 x 4.0- 5 . 6 ~m , Q = 1. 85- 2.0 , ovoid with 
narrower base or elliptical i n face vie w, ellipti cal with 
supra- apicular plane or slight dep r ession in side view, 
uninucleate, rarely binucleate ; wall smooth , inamyloid , 
cyanophilous and siderphilous . BASIDIA 30- 36 x 8- 9 ~m, 2-
3·5 urn wide at the base, clamped , four - spored ; siderophi 
lous granules abundant , round , 1/3 to 1/2 ~m , no t clumping. 
MARGINAL CELLS a bsent . HYl1ENOPHORAL TRAMA regular , becoming 
subregul ar towards the edge , hyphae 3- 15 Jlm wide , inflated , 
clamped , smooth, hyaline; gloeoplerous hyphae rare . SUB
HYMENI Ul~ 10- 15 JlM thick , i ndistinct , not gelatininzed; 
hyphae 1- 2 ~m broad, inte rwov en . PILEIPELLIS 30- 40 ~m 

thick, gelatinized, with separa ted , dense clusters of 
small , r epent to erect , con torted , c l avate , irregular hai r s 
wi th hyaline to b r mm walls; hy phae inte!"'N'Oven to fascicu 
late- inte rwoven , 1. 5- 4 J.!ffi wide , cylindrical without con
strictions at the septa, smooth , hyaline , clamped . STIPITE
PELLIS a regular cutis of infl ated , clamped hyphae 3- 6 11m 
'N'id e , completely covered \ll'ith a dense tomentum of similar 
but some·,.,hat more irregular hyphae frequently braided into 
erect hair- knots; walls hya line and smooth; gloeoplerous 
hyphae absent. Hyphae of the BASAL TOHENTUM of the stipe 
i rregularly cylindrical , not constric t ed at the septa, 
clamped , wall smooth , hyaline to slightly brownish, slight 
ly thi ckened; often in f ascicules . 
HABITAT: Cespi tose unter Lari x and Pi nus . 
HO LOTYYPE: Lyophyllum inves titum C l~ . & A. H. Smith , l eg . 
A. H. Smith ? . Oct. 1944 , Clear Lake , Mt . Hood National Fo
res t , Oregon , USA (AHS 19533 , MICH) . ISOTYPE in LAU . 
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LYOPHYLLUII LEPTOSARX s pec. nov. (Figure 14) 

Pileus 1 - 4 em latus , convexus demum late convexus , 
glaber , hygrophanus, udus, levi ter stria tus, fuligineus vel 
brunneo- fuligineus demum griseopallidus ; sapor mitis, odor 
valde Zeae may dis . Caro tactu caerulescens de in nigrescens . 
Lamellae la tae, confertae, a dna tae, pallide griseae de mum 
subolivaceae, tactu nigrescentes. Stipes 2- 3 . 5 em longus , 
3-1 0 mm crassus , cavus , fragilis , glaber , g r iseus sursum 
demum olivaceo- brunneus. Sporae 5-4- 7.2 x 4-5- 5-9 IJ.ID , Q "' 
1 . 1-1. 3, brevi te r ellipsoideae, uninucleatae vel binuclea
tae , laeves , inamyloideae, cyanophilae . Basidia 28- 40 x 7-
11 ~m . tetrasporigera, cum granulis siderophilis . Cystidia 
nulla. Pileipellis gelatinosa , 30- 40 ~m crassa , hyphis 
fibula tis . 
Hab. : Ad terram, subcaespi tosum vel caespi tosum. 
Holo typus : A. H. Smith 69022 (!HCH). 

PI LEUS 1- 4 em broad , convex , expanding to broadly convex, 
surface moist and hygrophanous, pa l e fuliginous to fuligi 
nous - brown , obscurely translucent striate before fading, 
streaked with greyish pallid in f ading . CONTEXT thin , odour 
strong of gr een corn ; taste mild; staining blue and finally 
black when injured. LANELLAE broad, close , a dna te , pallid 
greyish brown , becoming near "olive buff" but bro .... ner, 
s pot ted blackish in age . STIPE 2- 3 -5 em long, 3- 10 mm 
thick, hollo·H, fragile, concolpurous with cap margin, na
ked, darkeni ng to olive brown f r om base up , apex naked. 
Iron sulphate not reacting on pileus . 

SPORES 5. 4 - 7.2 x 4-5 - 5 . 9 ~m , Q 1. 1 - 1.3 , short 
ellipsoidal 'Hi thout supra- spicular depression , mostly 
uninucleate, rarely binucleate; 'Hall smooth, inamyloid, 
cyanophilous and side rophi lous . BASIDI A 28- 40 x 7 - 11 ~m, 2-
4 11m wid e at the base , clamped , four - spored ; siderophi lous 
granules abundant, 1/4 to 1/3 ~m, round, not clumping. 
CYSTIDIA and marginal cells absent. HY!1ENOPHORAL TRANA r e 
gular , hyphae cylindrical, 3-1 0 ~m thick , cells 30- 60 !Jm 
long , with clamps, colourless, smooth; gloeoplerous hyphae 
absent or rare . SUBHYNENIUM not gelatinized, inconspicuous , 
about 10 ~m thick. PILEIPELLIS 30- 40 ~m thick, a gelatini 
zed cutis composed of fascicules of cylindrica l to slightly 
inflated , smooth, hyaline , clamped hyphae 2 . 5-6 11m broad; 
fascicules interwoven on the disc, more radially ar ranged 
towards the margin . STIPITEPELLIS a regular cutis of 
parallel , cylindrical to slightly inflated, colourless, 
smooth, thin- walled hyphae with clamps , 2-4 ~-tm broad. No 
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hairs present. 
HABITAT: Cespi tose to scatte r ed on soil. 
HOLOTYPE : Lyophyllum l eptosarx Cl9 & A. H. Smith, leg . A. 
H. Smith 69022 , Brundage fits., !lcCall, Idaho, USA, Aug. 8 , 
1946 (MICH) . ISOTYPES in IIICH and LAU. 

LYOPHYLLUI! LUBRICUI! s pec . nov . (Figu res 15, 38) 

Pileus 4-7 em latus, convexus demum s ubplanus, ad margi 
nem demum uodulatus, aquose griseus , demum f uligineus , 
subviscidus , hygrophanus, de mum brunneo-griseus. Caro a vel
lanes vel sordide grises , tactu nigrescens; odor et sapor 
farinacei. Lamel l ae pallide griseae, tac tu nigrescen tes , 
confertae vel subdistantes, latae (plus minusve 1 em), 
adnatae . Stipes 6- 11 em longus, 10- 16 mm crassus , subradi
catus , demum cavus , adpresse fibrillosus, demum plus minus 
ve furfurac eus . Sporae 6 . 8 - 9 . 2 x 3 .5-4.7 ~m , Q = 1.7- 2.2 , 
ellipsoideae , uninucleatae , l ae ves , inamyloi deae , cyano
philae. Basidia 36-42 x 7- 8 !Jm , tetraspora, cum siderophi 
lis granulis . Cheilocystidia nulla . Subhymenium gelatine 
sum . Pileipellis gela t inosa, 50- 70 ).J.n1 crassa , hyphis inter
textis fibulatis. 
Hab .: Ad terram in silvis coniferis. 
Holotypus : A. H. Smith 27687 (mCH). 

PILEUS 4- 7 em broad, convex , expanding to nearly place , 
margin wa vy and lobed in age, surface dark to light ·,.,atery 
grey and soon becoming dark fuliginous, s urface lubricous 
but not viscid , hygrophanous, fadi ng to near wood brown but 
dingier. CONTEXT avellaneous to dingy grey , '"'atery grey 
when moist, staining black i n age or where bruised; odour 
and taste farinaceous. LANELLAE pal e grey , staining black, 
close to subdistant, about 1 em broad nea r stipe, rounded 
adnate to narrowly adnexed , seceding, edges e r oded . STIPE 
6-11 em long, 10- 16 mm thick at apex, narrowed downward to 
a poin ted subrooting base , stuffed, becoming hollow, gr ey
i s h wood - brown within, surface pallid but soon darkening 
and dingy, innately fibrillose and st i pitepellis often 
l ace ra t ing into squamules which become "cinnamon buff". 

SPORES 6 . 8 - 9 . 2 x 3 . 5 - 4 . 7 ~m , Q • 1.7 - 2.2, elongate 
ellipsoid with supra- spicular depr ession or pl ane in side 
view , e llipsoid to slightly ovoid in fac e vie·,., , uninuclea
te; wall smooth, inamyloid , cyanophilous and siderophilous . 
BASIDIA 36- 42 x 7- 8 ~m . 2- 3 · 5 ~m wi de at the base , clamped, 
four - spored ; siderophilous granules abundant, round to 
slightly elongate , I /3 to 1/2 ~m . no t clumping . MARGI NAL 
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CELLS absent. Hn!E!IOPHORAL TRAl1A subregular, pale dingy 
brownish in KOH and contrasting with th e hyaline , gelatini
zed subhymenium; hyphae cylindrical , 3- 8 ~m broad, the 
thicker ones slightly constricted at the septa , clamped , 
smooth, hyal ine (the pale dingy colour could not be loca 
ted); gloeoplerous hyphae present . PILEIPELLIS an ixo
cutis, 50- 70 J.UD thick ; surface hyphae interwoven over the 
entire surface of the pileus, 2- 5 llm wide , cylindrical, 
slightly constricted at the septa , with clamps, walls 
brownish from an i ncrusting pigment usually forming a con
tinuous layer , pigment more r arely broken into small frag
ments; deeper hyphae predominantly r adially arranged near 
the margin . Some hyphae with a brown, intracellular pig
ment . STIPITEPELLIS not gelatinized ; hyphae parallel , 3- 8 
IJr.l wide , cylindrical with slightly cons tricted septa , 
clamped , smooth, hyaline; hairs scattered to locally abun
dant, 3- 4 ~'11 wide, filamentous up to 50 IJM long, cylindri 
cal to irregular and sometimes branched, hyalin, thin
wa lled , smooth . 
HABITAT : Gregarious under conifers on soil. 
HOLOTYPE: Lyophy llum lubricum Cl9 & A.H . Smith , leg . A. H. 
Smith , 13 . Oct . 1947 , Twin Bridges, ~1t . Hood, Or egon , USA, 
(AHS 27687 , HICH) . ISOTYPE in LAU. 

LYOPHYLLUN LUTEOGRISEASCENS spec . nov . (Figure 16) 

Pileus 3- 6 em latus , obtuse conicus vel convexus, demum 
plus minusve planus vel obscure umbonatus, ad marginem 
involutus , glaber , subal bid us , tarde lutescens . Lamellae 
pallidae , tactu aurantioluteae, dein griseae , late adnatae, 
subd is t an tea. Stipes 2- 4 em l ongus , sursum circa 1 em 
crassus , subclavus , albidus , in siccate fuligineus, glaber , 
spice leviter pruinosus . Sporae 6 . 0 - 10 . 2 x 3.6- 6.0 !J.M , Q "' 
1. 2 - 2 . 3, late fusoideae, laeves, i namyloideae , cyanophi
l ae . Basidia tetraspora vel bispora , 28- 3 1 x 6- 8 IJ.m , cum 
siderophilis granulis . Cheilocys tidia clava ta, 18 - 30 x 7- 9 
J.U!l · Pileipellis sicca, hyphis inte rtextis fibulatis. 
Hab.: Ad terram in silvis frondosis . 
Holotypus: A. H. Smith 32684 (NICH). 

PILEUS 3- 6 em broad , obtuse to convex , expanding to plane 
or nearly so , margin inrolled at first; surface moist , 
glabrous , creamy white , gradual l y staining darker yellow 
and finally greyish over all ; subhygrophanous . CONTEXT 
pallid but changing to yellmfish and then greyish when 
bruised ; taste mild; odour very distinctly resembling fresh 



424 

gr een corn. LAMELLAE creamy white, staini ng orange yellow 
and then grey, broadly adnate, subdistant, edges even . 
STIPE 2- 4 em long, about 1 em thick at apex, clavate to 
nearly equal, creamy 'lfhi te but staining like the gills and 
fuligi nous when dried ; surface naked but fain tly pruinose 
at apex . 

SPORES 6.0- 10 . 2 x 3 . 6- 6.0 ~m , Q • 1 . 2 - 2 . 3, broadly fu 
soid to rhomboidal in face view, hump- backed inequila teral 
in side view, polymorph i c ; wall smooth , inamyloid, cyano
philous and siderophilous . BASI DIA most l y fo ur - spored , 
rarely two-spored , 28- 3 1 x 6- 8 ~m , 2- 3 ~ wid e at the base , 
the t wo- spored basidia up to 4 1 ).liD long, both types of 
basidia clamped; siderophi l ous granules sea ttered to abun
dant, 1/4 to 1/2 ~m , round, not clumping . HARG INAL CELLS 
numerous, clavate , thin- walled , empty , 18 - 30 x 7- 9 !J.m, 3-4 
~m wide a t the base, clamped (could easily be mistaken for 
empty basidioles , but their presence is restricted to the 
gill ' s edge, and t he occurrence of very similar cells on 
the p~leus confirms their nature as marginal cells) . HnlE
NOPHORAL TRAMA regular to subregular , •t~avy towards the 
edge ; hyphae 3-1 0 ~m broad, smooth, hyaline , clamped , cy
lindrical wi thout constrictions at the septa or f aintly 
cons t ricted, with numerous gloeoplerous hyphae. SUBHYNE 
IIIUM indistinct. PILEIPELLIS not gelatinized; hyphae re
pent, i nterwoven and most ly fasciculate over the enti r e 
surface or the pileus, fas cicules often circling small, 
ell iptical depressions; hyphae smooth, hyaline , cylindrical 
o r slightly constri cted at the septa, clamped, bearing 
terminal o r l ateral hairs which are clavate, often curved, 
hyaline, more or less erect and which are more frequent in 
the depressions between the fascicules of hyphae; gloeople 
rous hyphae frequent in the deeper layers. PILEITRAHA regu
lar; hyphae radially arranged. STIPITEPELLI S regular; hy 
phae parallel , 2- 3 ~m broad, cylindrical, clamped, smooth , 
gloeople rous hyphae frequent; apex of the s tipe •t~ i th a 
tomentum of cylind r ical , smooth, hyaline , clamped hyphae 2-
4 !J.m broad; end cells irregula r ly cylindrical to calvate , 
erect , 4 - 7 !J.m wid e at the apex , smooth and hyaline , fr e 
quently inte~·oven or twisted around each other . Hyphae of 
the BASAL TOI1ENT\nl of the stipe hyaline , smooth , clamped , 
cylindrical , 2- 3 ~m wide , often in fascicules. 
HABITAT : Single in hardwood forest . 
HOLOTYPE : Lyophyllum luteogriseascens Cl9 . & A. H. Smith 
leg . A. H. Smith 25 Ju l. 1949 , to!acKinaw City Hardwoods, 
Michigan , USA , (AHS 32684 , fHCH) . 
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LYOPHYLLU!1 LUTESCENS spec . nov . (Figures 17 , 36) 

Pileus 3 - 4 em latus , late convexus , ad marginem invo lu 
tus, demum planus, striatulus , fuscus , demum fulig i neus vel 
fumoso- brunneus, de in sordide pallid us , hygrophanus, sub
viscidus , gl aber ; sapor f arinaceus . Lamellae confe r tae , 3- 4 
mm latae , horizontalis , late adna t ae , pa llide , tactu ochra 
ceae. Sti pes 6- 8 em longus , 3- 5 mm c rassus , undula t us , 
aequalis , argentatus , s ursum punctatus. Sporae 7 -5-8 -9 x 
3 -6- 4 -9 1-1m, Q = 1. 7- 2 . 2 , anguste ovatae vel rare elli pso 
ideae , uninuclea tae, laeves, inamyloideae, cyanophila e. Ba
s i dia tetraspora , 22- 30 x 6 . 5- 7 . 5 IJ.M , cum side rophilis gra
nulis . Cheilocyst id ia nu lla . Pileipellis ge l atinosa , 35 - 45 
urn c r assa , hyphis intertext i s fibula tis . 
Hab . : Ad te rram, subcaespitosum, in s i lvis conife r is. 
Holotypus: A. 11 . Smith 36046 (MICH) . 

PILEUS 3-4 em broad , broadly conve x with an i n ro l led 
margin, expanding to pla ne with a spreading or decurved, 
s triatulate margin, fuscous •..then young , pale smoky brown , 
becoming fulig inous , hygrophanous f ading t o dingy pallid , 
surface gla br ous, lubricous . CONTEX'l' 'l'l' ith a fa rinaceous 
odou r and taste . LAHELLAE c l ose , 3- 4 mm broad , horizontal , 
broad l y a dna te , pallid when young, staining yellowish when 
bruised . STI PE 6-8 em long , 3- 5 mm thick, undulating, 
equal, hollow , surface silvery from a th i n fibril lose 
coating , grey beneath , apex punctate . 

SPORES 7.5 - 8 . 9 x 3 . 6 - 4 . 9 ~m , Q = 1.7- 2 . 2 , narrowly 
ovate to el liptical with supra- spicular plane or de pression 
in side vie"'' , r egula rly ellipt i cal in face view , uni nuc l e 
ate; fla ll smooth , inamyloid , cyanophi lous a nd siderophi 
lous. BASIDI A 22- 30 ( - 32) x 6 . 5- 7 . 5 ~m , 3- 4 ~m wide at the 
base, four-spored , clamped ; siderophilous granules a bun
dant , 1/4- 1/2 x 1/4- 1 ~m, round to e longate , not clumping . 
)IARGINAL CELLS absent . HYfiENOPHORAL TRA!1A subregular, be
coming parallel- wavy toward s the edge ; hyphae 3 - 10 ~m "''ide , 
c lamped, cylindrical , the wide r ones constricted at t he 
septa, smooth , hyaline , cells 40 - 150 ~m long . SUBIIYMENIU)I 
not gelatinized , indis t inct; hyphae 1- 2 urn wide. PILEIPEL
LIS gelatinized , 35 - 45 ~m t hick , without hai r s; hyphae 
intricately interwoven , s omewhat fascic ulate on the disc , 
1-3 IJffi wide , cylindrical , clamped , s mooth, hyaline . ST IPI 
TEPELLIS a regu la r cutis wi th a few gloeo plerous hypha e; 
hyphae 2 . 5- 3 . 5 1Jm wide , cylindrical , smooth , hyaline , with 
clamp connec tions ; at apex covered with a thin to men tum of 
similar hyphae , naked below. 
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HABITAT: Gregarious to subcespi tose under Pinus r esinosa. 
HOLOTYPE: Lyophyllum lutescens Cl 9 . & A. H. Smith , leg . A. 
H. Smith , 22 . Se pt . 1950, Pellston , Michigan , USA, ( AilS 
36046, MICH) . ISOTYPE in LAU . 

LYOPHYLLUM OCHROCINERASCENS spec . nov . (Fi g. 18,31 , 39 , 40) 

Pileus 5-1 0 em latus , late convexus ve l subplanus, saepe 
l obatus, a lbopruinosus, demum plus minusve luteolus vel 
griseus, tac t u griseo- brunnescens. Caro a lba; sapor mitis. 
Lamellae confertae , angustae , br evi ter decurrentes , a lbae 
vel pallide luteolae , ad aciem tactu luteolo- griseascentes. 
Sti pes 8- 12 em longus , 15- 20 mm crassus , cavus , deorsum vel 
sursum incrassatus , fibrosus, a lbus , tarde luteomacula tus 
vel brunneo- macul a tus. Sporae 5 . 7- 6.8 x 5 . 6- 6 . 5 ~m , Q • 1-
1. 1, subglobosae vel globosae , uninucleatae, rare binuc lea
tae, laeves, inamyloideae, cyanophilae . Basidia 32- 38 x 7- 9 
j.lm , tet rasporigera, cum granulis siderophilis. Cystidia 
nulla . Pi leipellis gel a tinosa , 90- 150 IJ.m crassa , hyphis 
intertextis , fibulatis. 
Hab . : Ad terram prope lignum, s ubcaespi tosum. 
Holotypus: A. H. Smith 62472 (IIICH). 

PILEUS 5- 10 em broad , broadly convex to nearl y p lane ; 
ma r gin in ro lled at first, often becoming lobed and uneven ; 
surface moist beneath a white pruinose covering and fading 
as if subhygr ophanous , whitish at first but gradually mo r e 
yellowish, grey in aging and staining dark greyish brown 
along margin which is opaque when moist . CONTEXT white 1 

fibrous; odour fungoid; t a ste mild or nearly so . LANELLAE 
close , na rrow, sho r t decurrent 1 ~·hi t e 1 becoming c r eam co
lour and edges sta i ning yellowish grey •..then bruised , edges 
even . STIPE 8 - 12 em long , 15- 20 m.m thick , widest at apex , 
hollow , enlarged below , white, naked , in age staining yel 
lowi s h to brownish; context f inal ly rather fibrous . SPORE 
DEPOSIT ·•hite . 

SPORES 5 . 7- 6 . 8 x 5 . 6- 6 . 5 ~m , Q = 1. 0 - 1.1, subglobose to 
globose, with one , rarely with two nuclei ; wall smooth , 
inamyloid , cyanophilous and siderophilous . BASIDIA club
s haped , 32 - 38 x 7-9 IJ.m, 3- 4 IJ.m wide at the base , four 
spored , clamped ; siderophi l ous granu les abundan t, fin e , 1/5 
to 1/2 IJ.M, round , not c lumping. CYSTIDIA and margina l cells 
absen t. IIYMENOPHORAL TR AHA regular , towards the e dge subre 
gular; hyphae 3- 6 IJ.lD wide, smooth, clamped , cylindrical , 
s l ightly or not constric ted at the septa, hyaline; locally 
with some gloeoplerous hyphae . SUBHYMEN IUM about 15 ~m 
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thick, dense ; hyphae strongly inter·,..oven, 1- 3 IJ.lTl wid e . 
PILEIPELLIS gelatinized , 90- 150 11m thick , evenly grading 
into the trama of the pileus, the upper half composed of 
strongly intei"'.,oven hyphae over the e n tire s urface of the 
pileus , int ermixed with many gloeople rous segments, the 
lower half wi th predominantly radial ly arranged hyphae and 
almost no gloeoplerous segments ; the surface hyphae 2- 3 ~m 
wide , cylindrical, smooth, colourless , clamped, with a few 
inconspicuous , erect end cells. STIPITEPELLIS be l ow the 
gills a r egula r cutis of t hin- ·tta lled , clamped , smooth , 
hyaline , slightly infalted , 3- 8 ~m .,..ide hyphae covered with 
many erect , smooth , co lourless , cylindrical , filamentous 
hyphae 2-3 ~m thick a nd up to 100 ~m long . Hyphae of th e 
BASAL T0!1ENTUI1 of the s tipe 1- 3 ~m t hick , cyli nd rica! , 
colourless, smooth, with clamps . 
HABITAT: Clustered on soi l near hardvood stumps . 
HOLOTYPE : Lyophyllum ochrocinerascens Cl9 . & A. H. Smith, 
leg . A. H. Smith 62472 , Gorman Lake , Washtenaw Count y, 
Michigan USA , June 25, 1960 (!UCH ) . ISOTYPES in IHCH and 
LAU . 

LYOPHYLLUH PALLIDUH spec . nov . (Figure 19) 

Pileus 3- 6 em latus, convexus, ad ma r ginem involu tus , 
saepe late umbonatus, glaber , s ubviscidus vel lubricus, 
st ria tulus, hygrophanus , pallide cine reus sed ad margi nem 
pallidus, de mum subalbidus. Caro tenuis, fl e xuosa , pallida, 
tacu caeruleo- grisea. Lamellae confertae , latae (5 -7 mm) , 
adna t ae , albidae, tactu caeruleo- griseae . Stipes 5-8 em 
longus , 8-1 0 mm crassus , saepe deorsum attenuatus, cavus, 
pa llidus , obscure striatus. Spo r ae 6 . 2- 7 . 4 (-8 . 5) x 4.5- 5 . 2 
( - 6 . 5) 1Jm , Q = 1. 3- 1 . 5 , i rregularite r subellipsoideae, uni
nuclea tae , laeves , inamyloideae , cyanophilae . Basidia 25- 32 
x 8 - 10 ~m , tetraspo rigera , cum granulis s ide rophilis . Cys
tidia inconspicua . Pileipellis gelatinosa , 30- 40 lllJl c r aaaa , 
hyphis fibu latis. 
Hab. : Ad terram , subcaespi tosum . 
Holo typus: A. H. Smith 19809 (!UCH) . 

PILEUS 3- 6 em broad , convex ·with an in r ol led margin, 
becoming nearly plane or broad l y umbonate; surface glabrous 
and shining , lubricous to viscid when wet , ma r gin st r iatu
late ; hy gr ophanous , colour very pale watery grey on disc , 
the margi n pallid, pallid over all when faded . CONTEXT very 
thin and plian t , more or less concolourous with the sur
face, changing to bluish grey when cut o r bruised . LA1>1ELLAE 
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moderately close , 2 tiers of lamel lulae, moderate ly broad 
(5 - 7 mm ) , bluntly adnate, broades t at stipe and tapering to 
cap margin, white to pallid and staining pa l e bluish grey 
when cut or bruised , edges even. STIPE 5- 8 em long , 8 - 10 mm 
thick, equal or attenuate at the base, hollow, more or less 
pliant, whitish grey , paler than the cap and with a drier 
appea rance, obscurely longitudinally striate , not dis 
colouring noticeably where bruised . 

SPORES 6 . 2- 7 . 4 ( - 8 . 5) x 4 . 5- 5 .2 ( - 6 .5 ) ~m , Q = 1. 3-1. 5 , 
asynunetrically e llipsoidal with slightly narrower apex in 
side vie•N', ellipsoidal in face view , uninucleate; wal l 
smooth, inamyloid , cyanophilous and siderophilous . BASIDIA 
club- shaped , 25 - 32 x 8- 10 ~. 4-5 ~m wide at the base, 
clamped , four- spored; siderophilous granules abundant, 
fine , 1/4 to 1/3 ~m , r ound and not clumping. t1ARGINAL CELLS 
absent or rare near the pileus margin, more and more abun
dant towards the stipe, fusiform to lageniform , 6- 8 ~m 
broad and mostly appendiculate with a long , mostly tortu 
ous, sometimes branched filament 1-3 11m .,.,. ide and 4 - 30 ~m 
long. HYIIENOPHORAL TRAMA regular , subregula r towards the 
edge ; hypha e 4-9 1-1m thick, cylindrical , not or only slight
ly constricted at the septa, smooth and colourless , 
clamped ; gloeople rous hyphae present but rare . SUBHYNENIUM 
about 10 ~m thick, dense. PILEIPELLIS 30- 40 thick, a gel
atinized cutis grading evenly into the pileus context; 
hyphae in t erwoven on the disc , subregular to more or less 
radially arranged towards the margin , 2- 5 IJ.ffi broad, cylin
drical , smooth , colourless , clamped. STIPITEPELLIS be low 
the gills not gelatinized; hyphae parallel, cylindrical, 2-
4 IJ.ffi broad , not cons t ricted at the septa , smooth, clamped , 
bearing more or l ess e rect , cyl indrical to elongate-poly 
morphous end cells whi ch are either isolated or occur i n 
small groups . Hyphae of the BASAL TOMENTUM of the s tipe 
cylindrical, smooth , 2- 3 IJ.m broad, with clamps, colourless . 
HABITAT : Gregarious under conifers , on soil. 
HOLOTYPE: Lyophyllum pallidum Cl9 . & A. H. Smith , leg . A. 
H. Smith 19809, Ollalie Lake, Mt . Hood National Forest , 
Oregon , USA, Oct . 16, 1944 (MICH) . ISOTY PES in HICH and 
LAU . 

LYOPHYLLUM PICEUf1 spec . nov . (Figure 20) 

Pileus 4-8 em latus , convexus , ad marginem incurvatus, ad 
centrum de pressus, glaber , hygrophanus , striatulus, fusco 
fuligineus, demum griseo-brunneus vel pallide cinereus; 
caro cartilaginea , aquose grisea , demum pallide cinerea , 
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tactu nigrescens i sapor et odor mi tes . Lamellae subdecur
rentes , confertae vel subdistantes , angustae (5- 8 mm la
tae ) , griseae, tactu nigrescentes. Stipes 4-8 em longus , 1-
2 em crassus , impoli tus, pallidus vel fusco-griseus , sub
st riatus . Sporae 9 . 0-11. 1 x 4 . 5- 5.7 ~m, Q = 1. 7- 2 .3, ovatae 
vel ellipsoideae, uninucleatae vel binucleatae , lae ves , 
inamyloideae , cyanophilae. Basidia 25- 31 x 7- 9 urn, tetra
spars , cum siderophilis granulis. Cheilocystidia anguste 
fusoidea, apice dactyloidea, 20-40 x 3- 5 um . Pileipellis 
gel a tinosa, 30- 45 11m crases , hyphis in tertextis vel sub
interte xtis fibulatis . 
Hab . : Ad terram in ail vis conife r is . 
Holotypus: A. H. Smith 19820 (f1ICH) . 

PILEUS 4-8 em broad , convex with a n incurved pru i nose 
margin , disc soon depressed and margin spreading or upl if
ted; surface glabrous, hygrophanous, becoming stria tula te 
on margin before fading; dark fuliginous over all, becoming 
paler and fina lly fading to dingy greyish brown , eventually 
pale cinereous . CONTEXT thin , pliant cartilaginous , watery 
grey becoming pallid, changing to blackish when bruised or 
cut ; odour and taste none . LA1-1ELLAE subdecurrent, close to 
subdistant , 2- 3 tiers of lamellulae , narrow , becoming mode 
rately broad, 5- 8 mm , broadest near the stipe , pale dra b 
and blackening when bruised, edges even . STIPE 4-8 em long, 
1- 2 em thick , unpo lished, pallid to da r k grey, paler above , 
mo r e or less longitudinally striate from checking of pi lei 
pellis; apex sometimes scurfy. 

SPORES 9 . 0 - 11. 1 x 4. 5 - 5 . 7 ~m , Q = 1. 7 - 2. 3 , ovate to 
long elliptical with supra- spicular plane or s l ight depres
sion in side view, e lliptical in face view , \d th a point ed 
base when immature, uninucleate or binucleate; wall smooth, 
inamyloid , cyanophilous a nd siderophilous . BASIDIA 25-31 x 
7- 9 ~m , 3- 4 ~wide at the base , four - spored , clamped; 
siderophilous granules abundant, round , 1/4 to 1/2 urn , not 
clumping. MARGINAL CELLS scatterd to abundant, irregularly 
and narrowly fusoid, mostly '.ii th a finger like appendage, 
scarcely to p r ominently projecting , 20- 40 x 3-5 urn, neck 2-
3 ~m, thin-walled, hyaline, smooth , clamped . HYMENOPHORAL 
TR A11A subregula r, more so towards the edge ; hyphae 2- 8 ~m 
broad, cylindrical , the broader ones with slight constric 
tions at the septa, smooth, hyaline , clamped ; with numerous 
gloeoplerous hyphae . SUBHYMENIUM 10-1 2 ~m thick, no t dense , 
but not gelatinized , hyphae i nterwoven, 1- 2 ~ b r oad . PI 
LEIPELLIS 30- 45 j.im thick, gelatinized , wi thout hairs; hy 
phae 2 . 5- 5 J.Ull broad , cylindrica l or slightly constricted at 
the septa , clamped, smooth, rarely with faint, brownish 
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i ncrustations, some 'lfi th brownish i ntracellular pigment , 
i n t erwoven on the disc, s ubregular to interwoven elsewhere ; 
gloeopl erous hyphal segments presen t i n the deeper layers 
of the i xocutis . STIPITEPELLIS a regular cut is , almost 
naked , only a very few, scattered , s hort , mo re or less 
e rect, cylindri cal cells presen t ; bel ow the gills with 
local patches of a thin and poorly developed tomentum of 
hyphae similar to t hose of the stipi tepe l lis; hyphae cy lin
drical , 2- 3 1-1m broad , clamped , smooth ; Hyphae of the BASAL 
TOI1ENTmt of the stipe hyal ine , smooth , c l amped, thinwa lled , 
1 . 5-2 . 5 ~m broa d , often in fascicules . 
HABITAT: Single to scattered under conifers . 
HOLOTYPE : Lyophyllum piceum Cl9 . & A. H. Smith , leg. A. H. 
Smith , 16 . Oct . 1944, Skyline Road , Wa r m Springs , Ht . Hood 
Nat i onal Fores t , Or egon, USA , (AHS 19820 , MIC H) . 

LYOPHYLLU!1 PUSILLUM spec. nov. (Figure 22) 

Pileus 10-20 mm latus, convexus vel abrupte urn bona tus, ad 
marginem involutus , glabe r, ol i vaceo - brunneus , demum gri 
seo - br unneus, opacus . Caro mitis , inodora . Lamellae percon
fe r tae , angus tae , sinua tae , crassiusculae , pallide demum 
avellaneae , tac tu nigrescentes . St i pes 2- 3 em longus , 2- 3 
m.m c r assus , aequa lis , pi leo concolor , minute furfuraceus , 
firmus , nigrescens . Sporae 3 . 0- 4 . 5 x 1. 7- 2 . 3 ~m , Q = 1. 5-
2 . 2 , subcyli ndraceae , uninuclea tae , l aeves , i namyloideae , 
cyanophilae . Basi dia 16 - 20 x 4- 4 . 5 ~m, t e trasporigera , cum 
granulis siderophi l is . Cystid i a 30-37 x 6- 9 ~m , clavata vel 
fusoide ventricose . Pileipe l lis ge l ati nosa, hyphis inte r
textis , fibu latis . 
Hab . : Ad terram , s ubcaespi t osum . 
Holotypus : A. H. Smith 9671 (MICH) . 

PILEUS 10- 20 mm broad , br oad l y convex or wi t h an abr upt 
umbo, sometimes almos t papillate , mar gin inrol l ed f o r a 
long t ime , but when fina l ly e xpa nd ed more or less undulate ; 
gl a brous and smooth, moist , "oli ve brown" to ''buffy brown" 
becoming dingy greyish brown , no t striate . CONTEXT thick , 
firm , colour ed like the surface; withou t odour or taste . 
LAr4ELLAE very c r o·,..ded , narro'"', shar ply s inua te , thickish , 
pallid "til leul buff" when young , nea r a vellaneous at matu
r i ty or tinged "cinnamon buff"; edges eroded and blackening 
when bruised . STIPE 2- 3 em l ong , 2- 3 mm thi ck , equal , con
colourous with the pileus or pal e r, pruinose-fibrillose at 
first, soon glabrescent , bl ackening in age especially at 
the base, carti laginous , r igid and firm, often compressed . 
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SPORES 3 . 0 - 4 . 5 x 1. 7 - 2.3 ~m . Q • 1. 5 - 2 . 2 , rounded 
cylindrical to elongate el lipsoidal , uninucleate; wall 
smooth , inamyloid , cyanophilous and siderophilous . BASIDIA 
16-20 x 4-4 . 5 v,m , 2- 2 . 5 ~m wide at the base , four- spored , 
rare l y two- s pored; side r ophilous granules a bundant, 1 /4 to 
I /3 11m , round , not clumping . PLEUROCYSTIDIA a nd l·IARGINAL 
CELLS 30- 37 x 6- 9 1Jm , fusoid , clavate to ventricose with 
the tip extended to a long , fingerlike pr ojection, hyaline , 
smooth , thin- walled . HYMENOPHORAL TRAI{A bister to dingy 
yellow in KOH , r egular to subregular ; hyphae 4-10 IJM wide , 
cells 30- 70 IJm long, slightly constri cted at the septa , 
smooth , clamped; without gloeo plerous hyphae . SUBHYMENIUH 
thin and indis tine t . PI LEIPELLIS dense, subge l a tinized , 
evenly grad i ng into t he pi leus trama ; hyphae interwoven 
ove r the entire su rface of t he pileus , 2- 4 ~m broad, smooth 
or finely incrus t ed , cylind r ical or slight l y i nflated 1 

clamped . STI PITEPELLIS a regula r cuti s ; hyphae parallel , 2-
4 ~m broad, smooth 1 cylindrical , with clamp connections and 
scattered, erect end cells . Hyphae o f the BASAL Tm1ENTUl{ of 
the stipe 2- 3 ~m thick , cylindrical, clamped , hyal i ne t o 
brownish ; deeper brown, thick- walled and agglut i na ted in 
the scale - like bundles of the surface of the base . 
HABITAT : Grega rious under Tsuga . 
HOLOTYPE: Lyophyllum pusillum Cl 9 . & A. H. Smith, l eg . 
A. H. Smi th , Keener House , Gr eat Smoky ~1ountains National 
Par k , USA , Aug . 3 , 1938 (AHS 9671 , I!ICH) . ISOTYPES in MICH 
and LAU . 

LYOPHYLLUI{ RUGULOSU!1 spec . nov . (Figu re 23) 

Pileus 3- 9 em latus , conve xus vel ad centrum leviter de
pr essus , glaber 1 subviscidus 1 saepe rugu losus, pall ide 
gr iseus , demum a t r omacu l a tus, ad marginem involutus . Care 
tactu nigrescens; odor et sapor mites . Lamellae confertae 1 

demum subd i s tantes , 5- 8 mm l atae , late adnatae vel s ubd e 
currentes , gri seo- pallidae , tactu nigrescentes . Stipes 6- 12 
( - 15) em longus , 8 - 16 mm crassus 1 levi te r fi brillosus , 
demum striatus . Sporae 6.0- 7.7 x 3 . 4- 4 . 7 ~m, Q • 1. 5-1. 9 , 
ellipsoidea vel subovoideae , uninucleatae , laeves, inamylo 
i deae , cyanophilae . Basidia te traspor a , c um siderophilis 
granulis, 25 - 30 x 7- 9 llffi · Chei locystidia subfusoidea , 20- 40 
x 5-1 0 ~m , apice dactyloidea . Pi l e ipellis gelatinosa 1 30- 40 
~m crassa , hyphis in te r te xtis fibula tis . 
Hab .: Ad terram in silvis coniferis . 
Holo typus: A. H. Smith 9002 (!UCH). 
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PILEUS 3-9 em broad , convex with a flattened or slightly 
depressed disc , glabrous, lubricous when moist , surface 
often rugulose , pale watery grey becoming blackish in spots 
or generally clouded with umber , margin incurved at first 
and in age often wavy. CONTEXT "pale olive buff" , blacke
ning when bruised; odour and taste not distinct. LAl1ELLAE 
close to subdistant (L • 46 -77), 5- 8 mm broad , broadly 
adnate becoming subdecurrent, "pale olive buff" but soon 
blackening on edges or where bruised, gradually becoming 
fuliginous over all. STIPE 6-1 2 ( - 15) em long , 8 - 16 mm 
t hick, more or l ess appressed - fibrillose and sometimes 
innately longitudinally striate, dull and unpolished. 

SPORES 6 .0- 7.7 x 3 -4-4 -7 ~m , Q = 1. 5-1. 9, ellipsoid to 
slightly ovoid with supra- spicular plane or slight depres
sion , elliptic in fa ce vi e w, uninucleate , rarely binucle 
ate; wall smooth, inamyloid, cyanophilous and siderophi 
lous . BASIDIA 25- 30 x 7- 9 ~"' • 3- 4 ~m wide at the base , 
clamped, four- spored; siderophilous g r anules abundant, 1 /4 
to 1/2 ~m, round , not clumping . MARGINAL CELLS scattered, 
inconspicuous , slightly to prominently projecting with a 
f i ngerlike appendage , irregularly fusoid, 20- 40 x 5- 10 1Jm, 
appendage 2- 4 Jim broad, smooth , hyaline , thin- walled. HYNE
NOPHORAL TRAt<I.A regular , becoming subregular towa r ds the 
edge ; hyphae 3- 7 1-1m broad , cylindrical with constricted 
septa, clamped , smooth , hyaline; with numerous gloeoplerous 
hyphae. SUBHYMENIUM 5-10 Jim thick, not gelatinized ; hy 
phae interwoven , 2-3 ~m broad. PILEIPELLI S 30- 40 ~ thick , 
gelatinized, grading evenly into the pileus trams , many 
gloeoplerous hyphal segments present in the deepe r layers, 
without hairs, but with a few free hyphal end cells; hyphae 
cylind r ical with no or slight constriction at the septa, 
clamped, hyaline, smooth , 2- 5 ~m wide, i n terwoven to fasci 
culate-interwoven on the disc, more rad ial ly arr anged else
where . STIPITEPELLI S a regular cutis , not gelatinized; with 
numerous gloeople rous hyphal segments ; hyphae cylindrical 
with faint constrictions at the septa, cla mped, s mooth , 
hyaline, 3- 5 1-1m broad . A few clavate, more or less erect 
hyphal end cells present below the gills . Hyphae of the 
BASAL TOMENTUJ.1 cylindrical without constrictions , clamped , 
smooth , hyaline to brownish, slightly thick-walled, 2- 4 1-1m 
broad . 
HABITAT : Scattered on soil under Pinus . 
HOLOTYPE: Lyophyllum rugulosum Cl9. & A. H. Smith, leg. A. 
H. Smi th , 22. Nov . 1937 , Crescent City, California, USA, 
(AHS 9002 , MICH). ISOTYPE in LAU. 
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LYOPHYLLUM SCABRISPORUM spec. nov. (Figure 24) 

Pileus 4 - 9 . 5 em latus , convexus , siccus, ad marginem 
decurvatus pallidusque, ad centrum sordide griseus , tactu 
atratus . Caro 5- 6 mm crassa , pallide cinerea , tactu fusces 
cens ; sapo r mitis , odor subnauseosus . Lamellae confertae, 
latae (6-1 0 mm) , ventricosae, sinuatae, obscure brunneae, 
tactu subcaeruleae dein atratae . Stipes ) - 5 em longus, 10-
13 mm crassus , deorsum angustior , farctus, cartilagineus , 
pallidus , tactu fuscescens, fibrillosus . Sporae 6 . 2-7 . 9 x 
2.7-3 . 5 \lm, Q = 1. 8 - 2 . 8, cylindraceae, uninucleatae , punc 
ta tae , inamyloideae , cyanophilae . Basidia 25 - 35 x 6- 8 IJ.m, 
tetrasporigera, cum siderophilis granulis. Cys tidia nulla . 
Cuticula pilei sicca, hyphis intertextis, fibulatis . 
Hab . : Ad terram, subcaespi tosum . 
Holotypus: A. H. Smith 2777 (LAU) . 

PILEUS 4- 9 · 5 em broad, convex to obtuse when young , 
margin decurved at first and sometimes with one or more 
concentric creases; surface dry, disc streaked but no fi 
brils vis i ble , growing margin minutely pubescent, margin 
pallid , more or less " til leul buff", center pallid to dingy 
grey and darker in age, becoming blackish when bruised , 
opaque at all stages . CONTEXT 5- 6 mm thick in disc, tape
ring slightly to the cap margin , pale cine r eous but darker 
where bruised; odour faint and disagreeable; taste not 
distinct. LA!~ELLAE close , sinua tae - adna te, madera tely broad 
( 6- 10 nun), ventricose, colour near "buffy brown" but paler, 
oli ve-cinereous, staining bluish and then black , readily 
separable from t he pileus , edges deci dedly eroded . STIPE 3-
5 em long, 10- 13 nun t hick , equal above a narrow base , so
lid , stuffed by a thick pith which is concolourous with the 
pileus context , cortex subcartilaginous and darker grey , 
colour evenly pallid "tilleul buff" but darker where 
handled or in age, surface appressed fibrillose, fibril
lose - scurfy to·11ard the apex . 

SPORES 6 . 2 - 7.9 x 2 . 7 - 3 . 5 ~m , Q = 1.8- 2 . 8 , cylindri
cal with rounded ends, uninucleate; wall finely punctate, 
roughened , but not warty , outer layer and the ornamentation 
cyanophilous and siderophi lous, inamyloid. BASIDIA club
shaped, 25 -35 x 6- 8 ~m, 2-3-5 ~m broad at the base , four
spored , clamped; siderophilous granules abundant, 1 /3 to 
1/2 \lM , round to slightly elonga t e , not clumping . r4ARGINAL 
CELLS absent . HYMENOPHORAL TRAIIA regular; hyphae cylindri
cal or slightly inflated, clamped , hyaline , smooth , 5-1 0 
~m broad, cells 25-35 ~m long . PILEIPELLIS a dry cutis; 
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hyphae intervowen, cylindrical or slightly inflated , 
smoo t h , clamped , 2- 5 ~m broad. STIPITEPELLI S regular; hy
phae parallel, cylindri cal, smooth, clamped , 2- 5 ~m thick, 
with numerous erect , cylindrical or b r anched end cells 20-
100 ~m long . Hyphae of the BASAL TOMENTUH of the stipe 
thin- wal led to moderately thick- walled , smooth , cylind r i 
cal, colourless , with clamp connections . 
HABITAT: Subcespitose under conifers and Alnus, on soil. 
HOLOTYPE: Lyophyllum scabrisporum Cl9 . & A. H. Smith, leg . 
A. H. Smith 2777, Joyce, 'llashington , USA, Oct . 2 , 1935 
(LAU). ISOTYPES in !UCH. 

LYOPHYLLUM SOLIDIPES spec . nov . (Figures 25 , 32) 

Pileus (3 .5-) 5-1 1 em latus , l ate convexus , ad marginem 
involutus , tarde expansus, subviscidus , glaber , hygr ophanus : 
ad marginem aquos e griseus , udus , st riatulus , demum sordide 
brunneus, tac tu nigrescens . Lamellae confertae , la ta e (plus 
minusve 1 em) , a dnexae , pall ide ali vaceo- griseae , tac tu 
griseae . Stipes 7- 12 em longus , 8 -1 5 mm crassus, solidus , 
levi ter f ibril lose - puncta tus, griseus, tactu a tra tus, ri 
mosellus. Caro tenuis , grisea, tactu nigrescens; odor et 
sapor farinacei. Sporae 6 . 5- 8 . 1 x 3 . 7- 4 . 7 ~m , Q • 1.5-1.9, 
ellipsoideae vel subellipsoideae , uninuclea tae , laeves, 
inamyloideae, cyanophilae . Basidia 30- 36 x 7 - 8 ).1m , tet ra
spori gera , cum granuli s siderophilis . Cystidia nulla. 
Pileipellis gelatinosa , 20-90 um crassa, hyphis inter
textis , fibulatis. 
Hab . : Ad terram, caesui tosum. 
Holotypus : A. H. Smith 24944 (LAU) . 

PILEUS (3 . 5- ) 5 -1 1 em broad , broadly conve x with en 
inrolled margin, expanding to plane, the margin often 
irregular to wavy; surface lubri cous to subviscid when wet , 
glabrous, moist , hygrophanous; margin pal e watery grey and 
more or l ess striatulate , disc darker buffy b r own to olive 
brown and soon with blackish a reas in age, sometimes near 
"mummy brown" over all. CONTEXT thin, evenly tapered to
war ds the margin , pliant , concolourous with the surface, 
gradually staining dark gray to black \lr.'hen cut or bruised ; 
odour and t as t e farinaceus . LAt1ELLAE moderately close , with 
2-3 tiers of lamellulae , broad nea r stipe (about 1 em) , 
ab ruptly adnexed , t ape ring towards the margin , pale olive 
buff and g r adually darker grey , staining dark grey where 
cut or bruised, edges becoming uneven in age . STIPE 7 - 12 em 
long , 8- 15 mm thi ck at apex which is sometimes slightly 
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enlarged , equal do'lfl·mrard to a narrow base, solid , pale 
wate ry grey '"h i thin ; surface g l abrous , or merely slightly 
fibril lose punctate above , st i pi tepel li s split ting longi tu
dinal ly to give a long - s triate effect ; pallid , becoming 
greyis h a nd blackening when bruise d . 

SPORES 6.5 - 8 . 1 x 3 . 7- 4 . 7 ~m, Q = 1. 5- 1.9 , asymmetrically 
ellipsoidal o r ovoida l in side vie·~~ , with s pra - apicula r 
plane but •,oiithout depression , elli psoidal in face vie w, 
uninucleate , rareley with two nuclei; wall smooth , inamy l 
oid, cyanophil ous and sider ophilous . BASIDI A 30- 36 x 7 - 8 
IJffi , 2- 3 um wide at the base , regularly club- shaped , f ou r
s po red , clamped ; sider ophilous granules abundant, fine , 1 /5 
to 1/3 urn, round , not clumping . CYSTI DI A and ma r gi nal cells 
a bsen t . HYMENOPHORAL TRAMA regular; hyphae cylindrical t o 
sli ghtly inflated , clamped , s mooth , hya line , 3- 9 1-1m broad; 
g loeoplerous hyphae nume r ous , 3- 6 ~m br oad , clamped. SUB
HY!1ENIUH dense and india ti ne t . PILEIPELLIS 20- 90 ~m thick , 
gelatinized, g r ading into t he pi leus conte xt; hyphae cyli n
drical, isolated or in fascicules, 2- 4 1-1m '"' ide , smooth and 
colourless or very finely inc rusted wi th a pale pigmen t , 
c lamped, interwoven on the disc, more or less radially 
a rranged towards the margin; erect hai rs absent . STIPI 
TEPELLIS from bel ow the gi lls a regul ar , no t ge l atinized 
cutis of pa r a lle l, cylindrica l , clamped , s mooth , hyaline 
hyphae 3 - 5 urn wid e ; gloeople r ous hyphae frequen t ; erect 
filamentous hyphae 1-3 1-1m wide, smooth and co l ourless, 
inte rwoven a nd locally tomentous. Hyphae of the BASAL T0-
1-lENTUM of the s tipe fascicula t e , cylindri cal, smooth and 
co lourless, clamped, 2- 3 Jlm broad . 
HABITAT: Cespi tose along a trail amongst Pseudotsuga 
douglasii , on soil. 
HOLOTYPE : Lyophyllum so l id i pes Cl 9 . & A. H. Smith , leg . 
A. H. Smith 24944, Still Creek Trail, Camp Cr eek Fores t 
Camp , ~1t . Hood Nat i onal Fo r est , Oregon, USA, Oct . 24 , 1946 
(LAU) . ISOTYPES in MICH . 

LYOPHYLLUM STENOSPORUM spec . nov. ( Figure 26 ) 

Pi leus 3 - 5 em latus , convexus , ad ma r ginem invol utus, 
tarde subplanus , glaber , subv iscidus , ni tens 1 hygrophanus , 
fuligineus demum cinereo- brunneus. Caro t a c tu caerule o
gri sea 1 insipida . Lamel l ae brevi te r decurren tes, l atae , 
subdistantes , pallide griseo- br unneae , albidae , tac tu cae
ruleo - griseae . Stipes 2- 3 em longus, 5-8 mm crassus, c l a va
tus , a lbus. Sporae 8 . 3-1 0 . 3 x 4 . 0 - 4 .7 ~m , Q = !. 8 - 2 .4, an
guste ellipsoideae , uninucleatae , laeves , inamyloideae , 
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cyanophi l ae . Basidi a t etraspora vel rare bispora, cum side 
rophilis g r anulis , 33- 40 x 7- 9 1Jm. Cheilocys tidia i nconspi
cua , apice dactyloidea . Pi l eipellis ge l atinosa , 30- 40 IJ.m 
crassa , hyphis inte r textis vel subintertextis fibu l atis . 
Hab. : Ad terram in silvis coni feria, gregarium . 
Holotype : A. H. Smith 30871 (MICH) . 

PILEUS 3- 5 em broad, convex with an inrolled margin , 
expanding to nearl y plane ; surface glabrous, lubricous and 
shiny , hygrophanous, fuliginous fading to ashy brown and 
drying dingy alutaceous . CONTEXT staining bluish grey ; 
odour a nd taste not distinc t. LAMELLAE short decurrent , 
broad , distant to subdistant , pale grey to dingy brown , 
near wood brown , staining when bruised . STIPE 2- 3 em long , 
5- 8 mm thick a t apex , clavate , whitish, pruinose at the 
apex , naked below. 

SPORES 8 . 3- 10 . 3 x 4 . 0 - 4 . 7 ~m , Q • 1 . 8 - 2 . 4 , narrowly el
lipsoida l to narrowly ovoidal with supra- spicular plane or 
depression, uninucleate ; wall smooth , inamyloid, cyanophil
ous and side r ophilous . BASIDIA 33-40 x 7 - 9 ~m, 3 · 5-4 · 5 ~m 

'If ide a t the base , clamped , four - spored, r a r ely tft·o- spored; 
siderophilous granules abundant, r ound t o elongate , 1/4 - 1 /2 
x 1/4- 1 ~m, not clumping . lo!ARGINAL CELLS rare, scatterd and 
inconspicuous , easily missed , some projecting beyond the 
basidia with a fingerlike appendage 3- 10 x 2- 3 ~ ~ smooth , 
hyaline , thin- wa lled. HYr.fENOPHORAL TRAMA regular , subregu 
lar towards the edge , finally becoming more or l ess bi 
di r ectional in the edge ; hyphae 3 - 10 1-1m broad, cylindrical 
or slightly inflated, smooth , hyaline , clamped ; with a few 
gloeopl erous hyphae . SUBHmENIUM 10 -1 5 ~m thick, not gela 
tinized , indisti nct ; hyphae 1- 2 ~m thick. PILEIPELLIS a 30-
40 ~ thick i xocutis with a few scattered, cy lindrical, 
short and inconspicuous hai rs ; hyphae 2- 5 ~m thick , smooth 
or faintly incrusted , cylind r ical or slight l y inflated , 
clamped , i n terwoven over the disc, radially subregular to 
interft•oven e lsewhere . STIPI'f EPELLI S a regular cutis , hyphae 
3 - 5 ~ thick, cylindrical to slightly inflated , hyali ne , 
s mooth, clamped , covered by a tomentum of hya line , smooth, 
clamped , cylind rical to slightly inflate d hyphae 2-5 1-1m 
broad frequently b raided and twisted into massive , elon
gate , erect knots forming the furfuraceous covering of the 
stipe apex , getting more scatterd below . Hyphae of the 
BASAL TOMENTUl1 1- 2 IJm broad, smooth, hyaline , cylindrical 
to frequent l y s lightly wavy, not constricted at the septa , 
clamped , very often in fascicules. 
HABITAT: gregarious under conifers . 
HOLOTYPE: Lyophyllum stenosporum Cl9 . & A. H. Smith, leg . 
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D .E. Stuntz, 1. Sept. 1948, Rampart Ridge, Mt . Hood 
National Park, Washington, USA (AHS 30871, MICH) . ISOTYPES 
in f!ICH and LAU . 
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SUNHARY 

The na me Cer>atobasidium fibulatwn is no t 
va l i d l y publis he d because the au t ho r s f a ile d 
t o c l early designa t e a holo t ype . In the 
a bsence of a n ade quately doc umen t e d s pecime n 
t o se r ve as ho l o t ype and t he p r e s e nc e o f 
conf using , con f l ict ing , a nd e rro neous i t e ms 
i n t he pro t o l o gu e and o n the packe t l abe l . 
which woul d cause con s t e rna t ion to f u t u r e 
myco l ogi s t s , I fe l t i t woul d be i mpr ope r to 
va lida te t he name . 

Tu a nd Kimbro ugh (1 978 , p . 45 7) s tud i e d 110ne isolat e 
o f Rhizoctonia gZobuZaris Saksena a nd Va artaja (IHI 
138790), " wh i ch produce d bas i dios por es a nd " pr opos e d fo r 
t he perfe c t s t a t e of R. gl.obuZa.ris" t he name Ce"Patobasid
ium fibulatwn Tu a nd Kimbrough . Da ta conc e r ning the 
isol ate was c i t e d as "Ha bitat : on roo t s of Pinus 
banksiar.a Lamb . , On t a r i o , Ca na da . Type : Rhizoctonia 
gl.obul.atlis Saks e na a nd Vaartaja (Hil 138790 ) and Un iver 
s i t y of Flor i da ( FLAS F50 2 72) ." 

Err or s a nd pr ob l e ms exis t which cause co n fusi on ove r 
t he s pe c ies c once pt , t he n ame of t he a namor ph and the 
s pecime ns s aid to be ty pe. U ti 1 38 790 is a Fusar>iwn s p . 
isola t e d f r om Hibiscus manihot by Hicks a nd Chan 6433 
f r om Papua-New Gui ne a ( 8. C. Su t t on , in litt . ). The only 
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mate r ial at FLAS of Ceratobasidium f i buZatum is a packet 
labelled: "F50277 , Ceratobas idiwn f ibulatum, culture 
induced to form basidia, f rom Pine tree, Ontario, Canada, 
Coll. Luella Weresub, April 1, 1974 (cultur ed), Ident. 
c. c . Tu. 11 Severa l of t hese items are i na ccurate and will 
be discussed be low . Thus both IMI 138790 and FLAS 50272 
are e rrors. 

I n packet FLAS 50277 the r e were only t\1..'0 microscope 
slides. One was labelled: "138190. R. gZobuZaris . 
Basidia. Basidiospor es. Tu, C. C., April 23 , 1973, 11 and 
the o ther s lide was labelled: "138190, R. globularis 
(= C. aorn.iger>wn ). Basidia, 4-22-73 . " Both preparations 
have dried a nd no microscopic features could be discerned. 
The l oan form accompanying this specimen when sent in 1982 
carried the note "We are unable t o find the dried down 
cul tures of this fungus. " Thus there is no specimen of 
C. f ibuZatwn . 

In attempting t o c l arify the status of the type 
spe cimen cite d (Tu and Kimbrough 1978) for C. fibulatum , 
as we ll a s the collec tion data to be associated with the 
spe cimen, I con s ulted the cor r es pondence of the l ate Dr. 
Luella K. We r es ub o f Ottawa . Fi r st , it be came appare nt 
t hat Tu and Kimbrough ' s citation o f Uti 1 38790, is c l ea rly 
a l aps us calami fo r DAOH 138190. The slides unde r F50277 
are numbered 138190, not 138790 and Tu and Kimbrough 
(1975) cited 138190 as C. f ubiZatum (presumab l y a mis
spelling of C. fibulatwn). DAOM 138190 was an isolate 
sent to Tu and Kimbrough in 1973 (We r esub , in lite.). It 
was receive d at DAOM from 0. Vaartaj a labelled 26160. 
There was neither a name, a habitat no r locality a tt ached 
to this isolate. Regar ding 26160, Vaartaja wrote of it 
(We r esub, in lite.) " unknown species and origin f r om a 
preliminary multiple mating involving several sterile 
isolates , now lost , including R. gZ.obularois . . . . " To me 
"origin 11 includes habitat and geographic locality. Thus 
it seems i mproper t o assign to this isolate t he habitat 
" on roots o( Pinus banksi an.a" and local ity "Ontario" given 
by Tu and Kimbrough (1978) o r " f rom Pine tree, Ont a rio" 
as given on the packet F50277. The significance o f the 
letter "D" su f fix on the i s olat e at DAOM i s unkno""'"· 
Based on our knowledge of Vaartaja ' s me thod s , I sus pec t 
it refers t o the fourth o r D isolate fr om a particula r 
sample. 



We r esub (in lite .), pr esumably on the basis of 
Vaarta ja' s c omment (quoted above) linking 26160 with 
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R. gZobuZa:ris, labelled the isolate Rhizoatonia ?gZobu
la:fais, when assigning it the OAOH number 138190. 

Next, sever al items on the label of the packet 
F'50277 are misleading and di f fer from or did not appear 
in the published description. The number cited by Tu and 
Kimb r ough (1978) was F50272 (appa r e ntly a t ypographica l 
err o r fo r F50 277). The o rig inal isolate number 26160 
does not a ppea r on the packet o r in the publishe d 
desc rip tion . The habitat for the specimen given on the 
packe t d i ffers from and is more gene r a l in n a ture t han 
that in the desc r iption. The habitat seems to have been 
taken f r om the paper by Saksena a nd Vaar ta ja ( 1960) \o.•ho 
gave data fo r 2616 , a pa r a t ype of R. gZobular is , as "from 
my co rrh izal root le ts of seedlings of Pinus banksiana , 
... , Hanitoba , Canada , 1956 .. . " Even with thi s source , 
the locality give n in the description is incorrectly 
cited. Presumably because Tu and Kimbrough cited Luella 
Were sub as the collec t o r. whe n she se rved on ly as a 
communicator, t hey s urmised that the collection came f r om 
On tar io where she worked. The date 19 74 on the packet 
label con t radic t s the 1973 date on the slides , therein. 

Finally Tu and Kimb r ough 1 s (1978) conclusion that 
C. fibuZatwn was the holomorph name fo r R. gZobuZaris is 
in error . They eviden t ly assumed isolate 138190 t o be 
R. globuZaris despite t he fac t t hat it was sen t (h1eresub, 
in li tt.) t o t hem as 2616D R. ?globu'la.Y'is . Earl ier 
h1a rcup and Talbot (1966) had shown that the i sola t e which 
was the basis for the holotype 2287 and the isolate that 
fo r med the paratype 2616 specimen of R. globuZar>is were 
not conspecific . l sola t e 228 7 was identi f i ed as a 
Sebacina sp. based on a t e leomor ph produced in culture and 
isolate 2616 was identified as Ce r>atobasidiwn comiger>WTI 
(Bourd.) Rogers based on :its teleomorph in c ulture. Thus 
the holomorph name fo r R. globular-is is Sebac ina sp . , no t 
C. fibuZatwn. 

In summary the e rro r s in the protologue (citing nn 
138790 i ns t ead of DAOM 138190 , F50272 instead of F50277, 
and habitat and locality not d i rect ly connected wi th the 
or iginal i sola t e) , failure to cite the original isol ate 
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number , lack of a t ype specimen, failu r e to clearly cite 
the holotype (the ci ting of two herbaria a nd two access
ion number s), whic h places C. fibul.atwn in the s tatus of 
NOT VALIDLY PUBLI SHED according to the Botanical Code ' s 
r e quirement that the type specimen be clearly designated 
(Articles 7. 3, 9 . 1 a nd 37) , i mproper and erroneous da t a 
on t he only packe t labe l led C. fibulatwn (e.g ., Weresub 
as co l lec t or , locali t y as On t a rio , da t e as 1974) and a 
faul t y taxon omic conclusion (i.e. , C. fibuZatwn purported 
t o be t he holomorph for Rhizoatonia gZobular>is) led me to 
concl ude t ha t t he name should no t be validated . 
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SUMMARY 

A new, standard iZOd, tormlnology lor use In descflptions ol end~onaceous sporo walls Is 
suggested . Four wall types are desc rit>e<t and lltuslratcd with phOtographs and line· 
drawing A stylized graphiC representation ol wall structure (named a mumgr"11h) Is 
proposed and illusuated. 

Recent descriptions of species In the Endogonaceae have increasingly relied 
upon spore wall structure lor separation of species within a genus (eg Ferrer and 
Herrera, 1981 ; Nicolson and Schenck, 1979; Rose, Daniels and Trappe, 1979; 
Schenck and Smith, 1982; Walker and Trappe, 1981) and some keys to the group 
rely heavily on wall characterist ics (eg Hall and Fish, 1979; Nicolson and 
Schenck, 1979). However, the term inology used In spec ies descriptions has not 
been consistent, possibly resulting in confusion when attempts are made to iden· 
l ily species in the family. In this paper, I describe the different k inds of wa lls and 
offer suggestions for a consistent use of terminology In future species descrip· 
l ions and keys. In add ition , a standard ized form of graphic representat ion of wal l 
structure (the " murograph") is proposed. 

OBSERVATION OF SPECIMENS 

The wall st ructures used in taxonomy are those relatively easily observed by 
light microscopy in good, well-preserved specimens. In some Instances, the use 
of d ifferential interference microscopy can be of considerable help in locating 
and recognizing wall structures, though Koehler-i lluminated brightf leld optics of 
good quality shou ld allow observation of all features mentioned in species 
descript ions. An oil -immersion 100X objective is essent ial for resolving the 
deta ils of wall structure. The use of scanning electron microscopy (SEM) is a 
well-establ ished technique (Ames and Linderman, 1976; Rose, Daniels and 
Trappe, 1979; Wa lker and Trappe, 1981), but such work should be used in species 
descriptions only to clarify or better Illustrate structures that can be observed by 
light microscopy. 
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Spore walls may have complex ornamentation (eg Gerdemann and Trappe, 
1974; Rothwell and Trappe, 1979; Wa lker and Trappe, 1981 ). Careful light 
microscopy normally will reveal the nature of such ornamentation, but where 
resolut ion limits are reached, SEM can reveal more details. However, in descrlp· 
tlons of species with such characterist ics, It would be useful to il lustrate their 
appearance through the light microscope, as SEM facil ities may not be ava ilable 
to att. 

The structures discussed here can be observed on spores in a semi· 
permanent mountant such as polyvinyl-alcohol lactophenol (PVL) or polyvinyl· 
alcohol/lactic acid/glycerol (PVLG) {Omar, Bolland and Heather, 1979; Salmon , 
1954; Trappe and Schenck, 1982; Walker, 1979). These mountants allow the 
slides to be cleaned after use without damage to the spores. Both PVL and PVLG 

can be mixed with stains such as cotton blue and reagents such as Melzer"s 
reagent. Such sta ins can make observat ion of wall structures easier by enhanc· 
lng contrast. More detailed instructions tor preparing and observing taxonomic 
characteristics in the Endogonaceae can be found In a recent paper by Trappe 
and Schenck (1982). 

Walls may not be easy to observe in whole spores. especially as the d iffrac· 
tlon caused by their structure can be misleading. Slight pressure on the cover 
slip will usua lly crush the spores sufficient ly to overcome these problems. and to 
allow good observation (Figure 1A). At least some spores, however, should be left 
whole for measurement and to allow p lasmolysis to revea l the presence of any 
thin, membranous walls that may be present (Figure 1 B). 

WALL GROUPS 

Most species in the Endogonaceae have several walls surrounding the 
conten ts of thei r spores, and these may be grouped In ways that usually become 
evident upon crush ing (Figure 2). For example, GiguspurtJ gilnwrei Trappe and 
Gerdemann (Gerdemann and Trappe, 1974) has Its wall layers in two groups, the 
outer with two distinct walls and the inner with four. The chlamydospores of 
Glom11s grosporum (Nicol. & Gerdemann) Walker, in contrast, have three walls in 
on ly a single group (Walker, 1982). A wall group, therefore, is an aggregation of 
walls that are either adherent, or that remain close together when a spore is 
crushed. For convenience of def ini tion, a single wall that separa tes readi ly from 
other walls may be considered a ··group", especially if the wall is separated clear· 
ly in intact spores. 

INDIVIDUAL WALL TYPES (Figures 3 and 4) 

The types of walls that can be found in endogonaceous spores can be 
divided into UNIT WALLS, LAMINATED WALLS, EVANESCENT WALLS and 
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Figure 1: Spores mounted on microscope slides 

A. a G1go.spora spore crushed to show wa lt-f eatures 

8. a similar spore left intacl for measurement and to 
allow plasmolys is to reveal a membranous wall (mw) 

Flgure 2: Wall groups 

A. spore of an undescribed Glomus sp. with two walls 
(1&2) In a single group (A ) 

B. an undescribed Oi~asporo sp., showing live walls 

(1·5) In three groups (A, 8, Q . 
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MEMBRANOUS WALLS. Not all of these walls can be found in each species, and 

in some instances, the numbers and types of wal ls will vary with the age of the 
spore. Such information should be Inc luded In the species description (eg Becker 
and Gerdemann, 1977; Rose, Dan iels and Trappe, 1979; Walker and Rhodes, 
1981; Wa lker, 1982). 

Brief definitions of the walls, and a list o f some species exhibiting them, are 
given in Table 1. Satisfactory ca tegor ization of walls will usually be possible, 
although it will normally be necessary to examine several spores to be sure that 
all walls have been observed. The definitions in Table 1 are In their simples t 
forms, and some discussion is necessary for further clarification. 

THE UNIT WALL (Figures JA, JC, and 4A) 

The unil wall as defined in Table 1 is clearly d istinguishable and is always 
present in spores of the same state of maturity from any particular taxon. Its 
thickness may vary among spores, but not relative to other wal ls In the same 
spore. In some Instances, a un it wall may form late in the life of a spore, and thus 
may be missing from young specimens. Some unit walls are so thin that they may 
become extremely d iffi cult or impossible to see on older spores as laminations 
are laid down on ne ighboring walls . Glomus geosporum has such a un it wall as an 
outer layer, (see Fig 3E in Walker, 1982) as does Gigasporo giganreo (Nicol. and 
Gerd.) Gerd. and Trappe. Un it walls often are particularly ev ident around the 
subtending hypha at the spore base. 

Often, unit walls separate from other walls when a spore Is crushed . 
In species where unit wa lls are tightly adherent to other walls in a wa ll group, they 
may be distinguished by color or struc ture (eg the ou ter wall on Gtomuscaledonium 

(Nicol. and Gerd.) Trappe and Gerd. Most unit walls are brittle, and crack open 
when a spore Is crushed. 

THE LAMINATED WALL (Figures JA, JB and 4B) 

The laminated wall is recognized as a single, brittle wall, constructed 
of more or less tightly fused layers tha t do not differ in texture, but are evident 
because of slight differences in refringence. Lam inated walls beg in as a single 
layer, and become thicker with age by deposition of additional laminae (Mosse, 
1970; Sward, 1981) (Figure 48). The number of laminae and the rela tive th ickness 
of the wall therefore will vary from specimen to specimen, depending on the age 
and condit ion of the spore. In some species lam inae are extreme ly difficult to 
see. and can only clearly be observed at high magnif ication or on specimens that 
have been vigorously crushed by rota tion of the cover sl ip under pressure. 
App lication of stains and reagents can a lso be useful in such cases. By cont rast , 
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in some other species, they may be readily distinguished even to the point of 

separating when a spore is crushed. Laminae that separate in this way can give 
the erroneous impression of a number of unit walls. However, the number of 

laminae will vary from spore to spore In such instances, whereas spores with 
numerous unit wa lls will have the same number of walls among all mature spores 
in a collection. 

TABLE 1: Wall types found In endogonaceous spores with examples of species In 
wh ich they may be found. 

Wall type Definition 

Unit A single·layered, 
rigid wall c learly 
dis tinguishable from 
others and consistent 
among spores of the 
same state of 
maturity with in 
a species 

Laminated A wall made of 
several layers laid 
down as the spore 
matures. Such a 
wall will have an 
increasing number of 
layers as the spore 
ages 

Evanescent A unit or laminated 
wall that breaks 
down and sloughs as 
the spore matures 

Membranous A very thin wall that 
often wrinkles and 
collapses in hyper· 
tonic solutions. 
Not normally rigid, 
and therefore usual ly 
not breaking when a 
spore Is crushed 

Found in 

Glomus caledonium 
Gigospora giganteo 
A caulospora troppci 
Glomus geosporum 

Gigosporo margarita 
Gigaspora giganteo 
Glomus eiUnica/Um 
Glomus mocrocorpum 
Glomus geosporum 

Glomus gerdemonnii 
Glomus o/bidum 
Glomus occultum 
Glomus etunicarum 

Acuulo~yJOro /aevis 
Acoulosporo spinosa 
Gigasporo pellucido 
Gigaspora co/ospora 
Gigospora gilmorei 
Gigaspora hererogama 
Gigosporo retk u/oto 



44 8 

THE EVANESCENT WALL (Figure 38 and 4C) 

Unless a rela tively large series of spores including au ages is studied, 
evanescent walls can be incorrectly identified as un it (or rarely , lam inated) walls , 
and specimens from which the wall has been sloughed may be misident ified. 
Thus Becker and Gerdemann (1977) wrote about Glomus erunicowm: " ... Because 
of the extreme variability of spores with age, at one time we assumed that more 
than one species was represented ... " . Often , as in Cl. olbidum Walker and 
Rhodes (1981) and Gl. etunil.:utum, only the outer wall is evanescent, but Gl. 
gerdemannii Rose, Dan iels and Trappe has two such walls. 

THE MEMBRANOUS WALL (Figures 3C and 40) 

Many species, especially from the genera Gigosporo and Acaulospora have 
inner walls that are relatively thin and flexible These are termed "membranous 
walls" and are to be found enc losing other, simi lar walls or the spore contents. 
The term " membrane" Is not In tended to imply a cellular or subcellular mem
brane, but is used in the broader sense to indicate a thin , more-or-less elastic 
covering. Membranous walls often do not break easily when a spore is crushed , 
and they usually shrink as the spore con tents plasmolyze in mounting media. It 
is not always possib le to be certa in whether a wall is membranous, or a very thin 
unit wall , or simp ly a loose inner lamina of a laminated wall. In the last case, 
observation of a number of specimens should resol ve the problem, since unit or 
membranous walls usually will be consistent on mature spores, whereas a 
detached lamina will occur only on occasional specimens. Membranous walls 
may be sing le, or In groups. In the latter instance, they may be clear ly separate, 
more or less tight ly fused, or in pairs apparent ly separated slightly by an amor
phous cement·llke layer. The presence of this cement layer Is not sufficiently 
consistent to be regarded as a wall-type in it s own right. 

Flgurw 3: Types o l wall In ondogonacoous spores 

A. This Gfomw spore shows the lt~ mlnated wall llw) and the unit wall luw). 
The unit wall Is particularly evidenl where l he subtending hypha joins the 
spore (anowed) 

B. In Glomuj o<n.frum, tne Inner, lamlnaled wall (lw) Is covered, In this 
specimen, by an outer, evanescent wall (ow). The evanescent wall can be 
seen sloughing at the upper right (arrowed). In l ully mature spores, th is 
outer wall may be completely losl 

C. A NwiO.<ip()f'(t JpmM# spores nave an ornamented, outer unit wall (u w) 
and two Inner, membranous walls (mw). This photograph demonslrates a 
common artefact ol lfgnt mic roscopy on such spores reading tO the outer 
wall appearing laminated 
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THE MUROGRAPH (Figure 5) 

In an electron microscopic study of the walls of an Acoulospora sp., Masse 
{1970) Illustrated the wall structure by a diagram. It seems useful to adopt a 
similar, but standardized form of graphic representa tion (the murograph) o f the 
wall structure of spores as seen through the light m icroscope. The inclusion o f 
such a diagram or diagrams could improve the clarity of species descriptions. 

As a standard, I propose the fo llowing representa tions: 

1. all walls to be represented by outline blocks, joined or separa ted as is the 

case in the species under discuss ion 

2. unit walls to be le ft unshaded 

3. laminated walls to be shaded by vertical dashed lines, preferably with the 
breaks in the lines a lternating 

4. evanescent walls to be shaded by dots. Laminated walls that are evanescent 
could be shaded by a combination of dashed lines and dots 

5. membranous walls to be shaded with cross-hatching at 45° 

6. amorphous cement layers to be shaded by horizontal li nes 

7. a per idium of hyphae around individual spores to be represented by vert ical, 
wavy l ines, and labelled with a 'P' 

Flgu~ 4: Stylized d rawings of spores in the Endogonaceae with different 
klndsolwails 

A. Unit wall Two unh walls or approximately equal thickness have 
separated on crushing ere h). Two thin unit walls saru:lwiching a laminated 
wall have not separa ted on crushing, but are d ist inguishable structura lly 
and are consista nt among specimens (right) 

B. Laminated wall This diagram Il lustrates the gradual lncreue In the 
number of laminae as the spore mahlres and the wall lhlekons 

C. E.-aMacent wall A.n ev~onescent wall surrounds a laminated wall In 
this species. The progressive breakdown ol the evanescent wall and the 
simultaneous thic kening olthe laminated wallis shown from leh to right. 

0 . Memb~nous well In a fresh, crushed specimen (le ft ), the bt1tlle, 
ornamented, unit wall nas broken, but the th in inner membrane remains 
Intact In a pre served, Intact specimen, the two Inner, membranous walls 
have shrunk awav from the outer w~oll as the spore contents became 
plasmolyzed 



45 2 

8. walls to be numbered with Arabic numerals, beg inning w ith the outside of the 

spore (no 1) at the left of the murograph 

9. wall groups to be bracketed and lettered alphabetically from left to right 

10. walls that are extremely difficult to see to be marked wlth an asterisk beneath 
their number on the murograph 

11 . walls not present on all specimens to be Indicated by drawing additional 
murographs, reserving the number for that missing wal l (Figure 7) 

12. ornamented walls to be indicated by the letter " O'' beneath the wall (F igures 5 

and 8), to be In parentheses If the ornamentation Is to be found on only some 
specimens {le at different stages of maturity). If desired, the ornamenta tion could 

be represented sty l istically on the relevant watt 

13. the murograph to be drawn with watts having more or less their correct 

relative thicknesses 

Figure 5 is a murograph of a hypothetical spore possessing all four types of 
wall and a hypha I perld lum, arranged In three groups, w ith wall4 being difficult to 

observe, and membranous walls 5 and 6 joined by a cement-like layer. Figures 6-8 

are murographs of some recently described species. 

Adoption of this standard representation o f wall structure would allow much 

greater ease of comparison among spec ies than exists at present, and would act 

as a guide to the observer attempting to identify specimens. Where spore walls 

are difficult to see, or where they appear or disappear with increasing age, more 

than one murograph could be drawn to Illustrate the different stages, with such 

uncertainty being discussed in the text (Walker, 1982). It the consistent lettering 

and numbering sys tem is adopted, discussion of the walls would be facilitated. 

Finally, tater ultrastructural studies, which are likely to reveal a more complelC 

organizat ion, could be superimposed on the murograph drawn from studies under 

the light microscope. 
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F~re 5: Murograpn (s lyllzod wall cJiagram) o r a nypo!notlc at 
endogonaceous spore. This wall structure Cs complex, with a 
hypha! perldlum (P) surrounding a spore w ith 8 walls (1-8) In 3 
groups (A , 8 , and C). Wall 3 Is marked with an "0 " in paron· 
theses to indicate that it is omamenled in some specimens, but 
not a ll . Wall4 Is marMd with an asterisk c·1 to Indicate that ills 
dilt icult to obseNe. Walls 5 and 6 are joined by an amorphous 
"cement" tayer, indiCate<! by h<Hizon tal shad ing. 

The snacl!ng of ltle dlllerent wall types Is as suggested in the 
telCI. Wa ll 1 Is evanescenl. Walt 2 Is lam inated. Wa lls 3.0 are 
unit wil lis . Walls 1 and 8 are membra nous. 
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455 

LITERATURE CITED 

Ames, R Nan<! R G Linderman ( 1976). AtvuiO$pOI'Q "uppri sp. nov, MJ·rota.wn 3: 56S.569. 

Becker, W N and J W Gerdemann (1977). Glornusc-tuniuuu.s sp. noY. MxrotiiXOn 6:29-32. 

Ferrer, R L 1nd R A Herrera C1981). El genera Glgll.lf10tV Gerdemann 01 Trappo(Endogonaceae) en Cuba. Rev 
Ja rdin Botan lco Naclona l, Habana 1(1): 43~. 

Gerdemann, J W ano J M Ttappe ( 1974). Tho Endogonaceae In lhe PaciUc Northwest. .\f)wlo~i" Mwnvir No5, 
76pp, 

Hall. I Rand B J Flsh( l979). A key to the Endogonaceae. Traruucm.>m ofthr Bn'tilh M;u~'O/ogl('fl/ S«rtty 73: 261· 
270. 

Masse, B (1970). Honey-coloured, sessile l::ndo~~ spores. Ill. Wall structure. Ardri•• Fur M ikrohfofoth- 14: 
146·159. 

NICOlSOn, T H end N C Schenck (1979). Endogonaceous mycon hlzal endophyte& In FlOrida. ~f.•"C:ulvltiu 71: 
118-198. 

Omar, M B. LBolland and WA Heather (1979}. A permanent mounllng medium lor fungi. Bullf'llnU/thf' Bntblt 
.\IJC'Olo,H'III $o<owty 13:31·32. 

Rose. S, 8 A Daniels and J M Trappe {19791. Gfomus Jtl"rdf'mtmnll sp. nov. M)-c-otu;tvn 1: 297-301 . 

Rothwell , F M and J M Trappe (1979). Atllulwi1Qru bir~kulutu sp. nov, M JWftl,tom 8: • 71-475. 

Salmon, J T(l~)- A new potylllnyl alcohol mounting medium. Thf'MkwKvJw 10: 66-68. 

Schenck, N C and G Smith 11982). Additional now and unreported species of mycouhizal lung! 
(Endogooaceae)lrom Florkla. ,\l)'whJ!tiu 74: 77-92. 

Sward, R J (1981). The structure of the spores ol GitJw.po•u mllf'J!tuitu. I. The dormant spore. ,...,.., l'lt!ftJfol ur 
87:761-768. 

Trappe, J M and N CSchenek(1982), Taxonomy of tne lungl l ormlngendomyeonntzae. In: Schenck, N C. od. 
Mrrhod• und prindpksnfmytwrfll:.al ri"Snlrrlr. 5 1 Paul, Minnesota: Ame rican PhytopathOlogical Society: 1-9. 

Walker. C (19791. The mycorrhyzast and the herbarium: tho prosorvatlon of specimens from VA mycorrhizal 
shKllts . In: Proyrt~m and AbJtriX'ts, -lrh N. Amrrit'dn CIJ'I/r,rm-r un M)'r:otthr;p, Fort Collins, Cotoraoo. 

Walker. C (1982). Species In the Endogonaceae: a new species (G/Qmus I.H.'C'ultum) and a new combinat ion 
!Glomus fttvsponrm). M )'C'Otw.·OI'I 15: 49-61 . 

Walker C and L H Rhodes (1981). G/Qmuslllbidus: a new species In the Endogonaceae. ,\ f)Y'Otuxon 12:509-514. 

Walker C and J M Trappe (198t). ANulo~INil lP"'<J611 sp. nov. w1th a key to the spec ies ol Anrulo1p0r11. 
M}rotu.~on 2:S 15-521 . 



~.. ~ '~" r --< 0,-cJ' A·· "~'0- NJ 1-VJ. l - , . A\\ , 
Vo l. XVI II, No . 2 , pp. 457-48 1 October-December 1983 

DESCRIPTION AND IDENTIFICATION OF SELECTED MYCORRUIZAL 
FUNGI IN PURE CULTURE 

ORSON K . MILLER, JR . , STEVEN L. MILLER 

&o.togq Ve.paJt.One.tt.t 
V-Utg.i.n.i.a Po.tq.tecltrU.c. I ot6.tUtd:e. a.otd s.ta.te UouveM.Uq 

B.f.a.c}u, buJtg ' v -iAgirU.a. 2 4 0 6 1 

JOHN G. PALMER 

Ce.tt.teA 601t FOJtu.t /.lqc.o.togy Rue.Mclt 
FoJtM.t PJtoduc.U LaboJt<LtoJty 

USFS, USVA 
MacU6oot, W-Wc.olt6iot 53705 

SUMMARY 

Fourteen species of ectomycorrhizal fungi were 
grown and described in pure cul ture . Two selective 
media and three chemical spot t ests (Table 1) were 
used to separate the fungal taxa with a laccase ex t ra
cellular enzyme system from those which have none 
o r produce t yrosinase . Eleven s t a i ns (Table 2) were 
employed t o differentially stain cell walls, proto 
plasmic con t ents , and lipoidal material in order t o 
further cha r ac t erize individual spec i es. In a ddi
tion , mycelia Qere scanned with U. V. light t o re 
cord those tha t fl uoresced. Lastly, pigmentation, 
smell, and total macro - a nd microscopic character 
istics were recorded fo r each s pecies . Using this 
set o f charac t eristics i t was possible t o distinguish 
all of the t axa , and a key to the species ba sed ugon 
these charac t erist i cs as recor ded on day 30 a t 25 C 
is provided. 

I NTRODUCTION 

Determination of ectomycorrhi zal rela tionships by cor 
relat ing sporocar p occurrence with a par ticul ar host p r o 
vides only c irc ums t antial evidence a t best (Hueck, 1953) and 
may i n fac t result in misl eading conslus .ions (Tr appe, 1967) . 
Zak and Bryan (1963) and Wa t ling (Pers. Comm.) have also 
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suggested that e r r a tic f ru i t ing of ectomycorrhizal fungi 
hinders cataloguing of the mycorrhizal flora of a particu
lar host. Pantidou (196la) has suggested tha t a standard 
ized me thod for identifying mycorrhizal f ungi fr om c ultural 
c harac ter istics would be a n invaluable cont ribution to 
myco rrhizal research . Such a method fo r identi fying mycor
rhizal fungi from c ultural characteristics is presented in 
this paper . A lis t of add itional mic rochemical tests is 
provi ded to aid in the identificat ion o f mycelia of ecto 
mycorrhiza l f ungi in pure c ulture. This represents a modi
fication of the techniques common ly used for wood decay 
f ung i (Nobles, 1965 a nd Davidson, Campbell , and Va ughn, 
194 2) and limi t ed g r oups of ectomycorrhizal species (Camp
bell and Pe t e r sen , 197 5 ; La u e, 1966; Pantidou and Groves, 
1966). The u l timate objective is t o design a computer ized 
nume r ica l key system fo r identification of mycelia isolated 
from ectomycorrhizae on the roots of woody plants. 

HETHODS AND MATERIALS 

One isola te of each of 14 mycor rhiza l fungi was select 
ed from the following o r ders of Eumycota: Agaricales, 
Aphyllophor ales, Sclerodermatales, Hymenogastrales, and 
Euro tiales. Authori t ies for each binomial a re listed in the 
cul tura l description. The taxa were c hosen , for the mos t 
pa rt, because of their wide use in ectomycorrhizal researc h. 
The general procedu res from Davidson, Campbell , and Va ughn 
(194 2 ) a nd Nobles (1965 ) were fo llowed t o provide the basic 
g r owth, incubation, a nd examina tion data. However, Hagem's 
agar modified by Hodess (1941) was used for a ll gr owt h data. 
}1odif ica tions inc luded 1 . 2 ml of a 1 % solut i o n of fe r ric 
chloride, 1 ug / 1 of thiamin, and 0 . 05 ug/1 of biotin . Four 
replicates of isolates in Petri plates were grown a t 15°C , 
zooc, 25°C , and 30°C a t leas t t wice, and r adial growth was 
measured in c entimet ers. 

Descrip t ions of t he anamorph are based on observations 
of 5 - 10 Petri plate cul tures of each of the 14 species . Ob 
servations were made over a four week period , but cultures 
were a llowed to matur e f or an additional 8 weeks in the 
event that further differentia t ion occurred. Terminology 
used to desc ribe mic r oscopic characters is that commonly 
used by others (Nobles, 1 965; Pant idou, 196l a, 196lb, 1962; 
Seme rdzieva , 1966; Hiller, 1971 ; Laue, 1966; Campbell and 
Pet e r sen , 1975) . Tes ts for ext racellular enzyme produc t ion 
included gr owth on gal lic a nd t annic acid agars (Davidson, 
Campbell , a nd Blaisdell , 1938) as well as chemical spo t 
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tests utilizing syringaldazine, gum guai ac , and phenol (Marr , 
1979) (Table 1) . A complete list of the microchemi cal 
s t aining reagents is provided in Table 2 a l on g with the re
sul t s of the t ests on hyphae of each species. 

The formation of a dark zone just under or surrounding 
the mycelial plug or rna t o n tannic aci d and gallic acid 
agar was r eco rded posit ive for extracellular oxidase. The 
size of the zone after 14 days was used to delineat e four 
intensities o f oxi dase pr oduction (Davidson , Campbell, a nd 
Vaughn, 1 942) . Since we find this t o be quite variable f r om 
isol a te to isolate or in replica tes of the same isolate , we 
have onl y recor ded a posi tive o r negative t es t resul t. A 
positive gum guaiac reac tion y ields a blue color in 30 sec
ond s to several minutes following the application of several 
d r ops (usually four) t o the surface of the colony nea r the 
gr owing margin af ter f our weeks of growth. However, t yro
s inase, which can also oxidize fur ogua i acin a nd yield a blue 
col or, is somet imes present and may provide a false positive 
test with gum guai ac . Consequently , several drops o f 0.1% 
solution of syringal dazine in e thyl a l cohol is a l so applied 
to the su rface of the mycelium. The appea r ance of a pink, 
red, or purpl e r eaction, according t o Ha rki n e t al. (1974), 
is a positive t est for laccase . All drawin gs were made wi th 
the a id of a Leitz d r awing tube using an oil immer sion 
(XlOO ob jective) and a X 10 eyepiece. Colo rs are those used 
by Kornerup and l<anscher (196 7). 

KEY TO THE SPECIES AT 30 DAYS AT 24°C 

1. Culture mycelium whi t~ , predominantly white , o r very 
light colored----------------------------------------2 

1 . Cul ture mycelium pigmented , solidl y co l o r ed , or pigment 
developing i n age (af t e r one month)-·----------------10 

2. Cultural mycelium mos tly s ubmer ged; texture velvety, 
powde ry, fe lty; aer ial myc elium sparse-----------3 

2. Cultural mycelium mostly above agar; textur e fluffy 
or floccose; aerial mycelium obvious---------- ---8 

3. Mycelial surface c harac teristically with radia l fur -
r ows--------------------------- ----------------------4 

3. Mycelial surface upraised or i rregular , but never 
radi a lly furrowed------------------------------------6 
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4. Culture odor swee t, fruity ; papillate hyphae a bsent; 
negative in Sudan IV--------10. S<Li..U!LI> cothUJtna.t!LI> 

4 . Culture odor not distinc tive; papillat e hyphae pre
sent (Fig. 16); lipoidal ma ter i a l o r oil bod ies i n 
hyphae s t a in red in Sudan IV----------------- - - --5 

5. Pseudoclamps abundant; cys tid ia s t ain dark red in 
phloxine--- ------ ---- --------- 12. StLi..UILI> gJtO.ruda.tu/, 

5 . Pseudo c l amps absent; cys tidia no t stained in phloxine-
-------------------------------11. stLi..UILI> p£4ud!LI> 

6 . Irregular twisted, f lex uo us hyphae presen t (Fig . 
20)------------------- - - --14. StLi..UILI> tomen-to~Ul> 

6. Irregular twisted, f lexuous hyphae absent - - - - - --- 7 

7 . Honiliform hyphae and vesicular cells abundant (Fig. 1 ) 
thr oughout colony ; red in syr ingaldazine; smell unpleas
ant, plasticlike------- - - ---- ---1. Aman.Ua JLUbMc.enl> 

7. Vesicular cells frequent (Fig . 17) , only in area of the 
margin, rarely becoming catenulate; negative in syr i ng
aldazine; smell sweet, fruity ---13 . StLi..U!LI> pu.ttcti.peA 

8. Cl a mp connections abundan t ; no smell; oleiferous 
bodies uns t ained in Sudan IV------------------ 
-------------------------5 . TheA'.ephoJtO. te.M.Mti<M 

8. Clamp connec tions absent; s mel l sweet o r musty; 
oleiferous bodies s t aining red in Sudan IV------9 

9. Refractive hyphal elements present; vesicular cells a b
sent; smell sharp, must y- - --- 7. RIU.zopogovt ILOJ;,e.oi.Ju:. 

9. Refr active hypha! element s absent; subglobose vesi cular 
cells f requent (Fi g . 12); smell sweet----- ---- - ---
----- --------- - --- - - - 9. RIU.zopogon >Li.gJr.MceM 

10. Culture mycelium submerged or slightly upraised; 
t extu re fles hy , rubber y, slightly compac t; clamps 
or pseudoclamps absent----------------------11 

10. Cul t ure mycelium clearly above agar; text ure of mat 
fuzz y or fl uffy ; clamp connections or pseudoclamps 
(Fig. 5) abundant---- ----- ----------------12 
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11. Mycelial mat brownish-black; hyphae incrusted (Fi gs . 2, 
21); no stain in Sudan Black- B-- --------------------
-------- - - ------------------2. ce.,oc.oc.c.wn gJto.>UooJUne. 

11. Mycelial mat pinkis h to flesh colored; hyphae with 
chlamydospor es (Fig. 11) , not incr us t ed; sur face deeply 
furrowed or convoluted; olei ferous bodies s t ain black 
i n Suda n Bla c k- B- ----- -------8. Rh-i.zopogo11 JUJ.beAc.ei'L<I 

12 . Mycelial mat bright canary yellow; hyphae stain 
red in Ru thenium Red , dusky rose-red u nder U. V. 
light------- - - - - ---- ----3. Pil.ode.JUna. b.i.c.ot.OJL 

12. Mycelial ma t pas t el yel low, buff to yellow- br own 
o r bu t ter scotch; hyphae stain purple with Ruthen
ium Red, no t f l uor escing r ose- r ed under U. V. 
light--------------- ------ - - --- --- ---------- - 13 

13 . Mycelial mat buf f to pastel yellow; hyphae of t e n form
i ng corded s tra nds (Fig . 24) not infla ted; smel l strong 
sweet------ - - ---- - - - - -------6. Sc.l.eAode.JUna. aulllln.tiwn 

13. Mycel ial mat yellow-br own t o but t e r sco t ch or mustard 
yellow ; hyphae not forming corded s t rands, b ut infl a t ed 
cells pres en t a t the sep t um (Fig. 6); smell no t dis 
t inct ive- - ----- - - ------------ - 4. P.U.ot..i..th<U> .ti.>tc-tolt.i.u.6 

DESCRIPTIONS OF CULTURES 

l. Ama.lt.i.ttt JW.buc.ei'L<I (Pers.: Pr .) S. F. Gray 
VT 990 

Fig. 1 

HACROSCOPIC CHARACTERISTICS: Mycelial mat whi t e t o 
light c r eam or s l ight ly rosey, under U. V. Li gh t li¥ht purpl e 
submerged hyphae form a yel l ow-green ring; rever se cream 
to o r ange-bei ge; ma t primar i ly submerged , aerial mycel i um 
spar se, s ur face vel ve t y, margin even , gr ows s ubmer ged in 
agar; max imum browt h r a t e 4.2-4.5 em in one month a t 25°C; 
smell slightly unpl easan t , p l as t icl ike. 

HICROSCOPIC CHARACTERISTICS : Hyphae mostly 3-5 urn wide , 
thin- walled, smooth, vesic ular hyphae 3-12 urn wide , subglo
bose to i r r egular, forms long, ca tenul ate c ha ins (Fig. 1 ); 

1. r e ve r se refers t o t he bot t om of the Pe t r i p l a t e where 
the submerged hyphae may be observed and t he c harac t e r 
istic color recorded. 
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septae single, common, conten ts extremely g r anular; branch
ing simple, frequent; clamp connections absent . 

MICROCHEMICAL REACTIONS: 
2 

Oleiferous granules in cy
lindrical and moniliform hyphae black in Sudan Black-B but 
negative i n Sudan IV . 

EXTRACELLULAR OXIDASE PRODUCTION: 3 Gum guaiac, syring
aldazine and phenol were positive. 

2. Cel'to<eo<e<ewn gJr.an.i6oJune Fr. Figs. 2, 21 
VT 715 

MACROSCOPIC CHARACTERISTICS: Mycelial mat dark brown
ish- black to black; often dusted with dark brownish-ora nge 
powder, under U. V. light intense bluish black; r everse 
black to dark bluish-black; mat fluffy at first, becomes 
submerged, surface velvety, rubbery, tightly compacted, 
often forming fine, radiating, stringlike ornamentations 
from plug, maximum growth rate 2.2-2.4 em in one month at 
25°C; smell not distinctive. 

MICROSCOPIC CHARACTERISTICS: Hyphae 2-7 urn wide, 
thick-walled, stiff, bris tly, densely papillate, papillae 
dark brown to black (Figs . 2, 21) , minute t o conspicuous; 
hyphae form a t issue composed of a mosaic of stellate 
clusters (Trappe Figs. 4, 5, 19 71) occasionally swollen at 
septations; branching simple; septae simple; c l amps ab
sen t. 

t-!ICROCHEMICAL REACTIONS: Hyphae yellow to yellow-brown 
in Sulfovanillin, Sulfoformol, and concentrated H2so4; dark 
brown in concentrated NH4 0H; oleiferous bodies negative in 
both Sudan IV and Sudan Black- B. 

EXTRACELLULAR OXIDASE PRODUCTION: Tannic and gallic 
acid agar and gum guaiac we r e positive. 

2. eleven microchemical stains were used (Table 2): only 
positive reactions are listed. 

3. five tests were used (Table 1): only Positive reactions 
are listed . 
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3. PUodeNna b-i.coR.Oli. (Pk.) Julich 
VT 987 

Figs. 3, 4 , 22 

MACROSCOPIC CHARACTERISTICS: Mycelial mat bright can 
ary- yellow when young, becomes dull yellow, reddish yellow 
or yellow-orange with age , under U. V. light dusty rose-red; 
reverse orange - cinnamon to orange- brown; ma t velvety to 
fuzzy when young, becomes looser, more spread with age, 
aerial mycelium profuse on newly tra nsferred plug, spreads 
slowly to fresh medium but eventually cover ing entire plate 
with sparse , l oosely wove n hypha e ; maximum growth rate 
1. 9- 2.0 em in one month at 25°C ; smell sharp , musty. 

MICROSCOPIC CHARACTERISTICS: Hyphae 2-4 um wide, thin
walled; ex tremely papillate, papillae light yellow and re
f r active , moderate in size (Figs. 3, 22), angular, remain
ing attached ; branching infrequent, simple; younger 
hyphae smooth with frequent a nastomoses (Fig . 4), true 
clamps apparently absen t; pseudo clamps abundant , n ever as
sociated with septations; older c ultures with numerous 
large, yellow c r ystals in agar under co lony , 10-35 urn wide, 
rough, angula r, strongly dextrinoid in Helzer's solution. 

MICROCHEMICAL REACTIONS: Hyphae deep purple in Cresyl 
Blue; reddish-yellow in concentrated H2S04; dark r ed in 
Ruthenium Red; oleiferous bod ies negative in both Sudan IV 
and Sudan Black-B. 

EXTRACELLULAR OXIDASE PRODUCTION: Gallic a nd tannic 
acid agar and gum guaiac were positive. 

4. P-i.6oLUh.u. tbtci:OJUIU> (Pers.) Coker & Couch 
VT 716 Figs. 5, 6, 23 

MACROSCOPIC CHARACTERISTICS : Mycelial rna t yellow
brown or buttersco t ch at first, becomes dark r ed- brown in 
age, under U. V. light dark purple; reverse gold, cinnamon 
or dark red - brown; mat fluffy at first, later thick, vel
vety t o felt like ; aer i a l mycelium shor t, abundant; col ony 
spreads rapidly and covers pla t e with thick furry layer, 
agar becomes dark yellow-brown around colony; maximum 
growth rate 8 em in two weeks a t 25°C; smell not distinc
tive. 

MICROSCOPIC CHARACTERISTICS : Hyphae 2-4 um, mod erately 
thin-walled, minutely papillate, papillae remain on wall, 
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hypha ! sys tem simple, branches rarely paarige (_Figs. 5, 23t; 
hyphae occasiona lly inflated to swollen at the septae (fig. 
6), occasionally with large, irregular, refractive, ut ri
form elements; septae simp l e o r clamped; c l amps connnon 
throughout; a ll br anches originate from clamps . 

MICROCHEMICAL REACTIONS: Hyphae dark reddish t o gol d
en brown in Sul fovanillin, Sulfoformol, contentra t ed H2S04; 
light purple in Ru t henium Red; oleiferous bodies negative 
in Sudan IV and Sudan Black-B. 

EXTRACELLULAR OXIDASE PRODUCTION : Gum gua i ac, syring
aldaz ine and phenol were posi t ive . The ga llic and tannic 
acid agar tests we r e ve r y weakly positive in some cases. 

5. The.R.e phoila. .teNr.e.o:tM.I> Ehrl. per Fr. Fig. 
VT 986 

MACROSCOPIC CHARACTERISTICS: Mycelial mat whi t e to 
cream col ored , s ubmerged hyphae greyish-buff to g r ey- yellow, 
under U. V. light aerial hyphae light purple, s ubmerged 
hyphae bright yellow- green; reverse c rea m to buff, occa 
siona lly mo ttled caramel or vinaceous brown; mat extremely 
floccose, app ressed, grows well into agar; margin i rregu
l a r, feat he ry, a nd almost pulpy in appea rance ; maximum 
gr owth rate 2 .6-2 .9 em in one mont h at 25°C; smell no t 
distinct ive . 

MI CROSCOPIC CHARACTERI STICS: Hyphae most l y 2-6 urn 
wide, thin-walled, smooth , f r equently swollen, flexuou s and 
irregularly inflated cells (Fig. 7), 1 0-32 um, thin- walled, 
often swollen at the septum, filled wi t h granular mater ial, 
single or ca t enul a t e; branching usua l ly occurs near vesicu
lar cells; hyphae in older r egions often contain regula rly 
spaced , rough, a ngular granules, dark brown or blackish in 
KOH, 3 - 5 urn wide; septae simple or c lamped; c l a mps a bun
dan t . 

MICROCHEMICAL REACTIONS: Large and small oleife r ous 
granular material in t he cylindrica l hyphae s t ain bl ack in 
Sudan Bl ack-B, ne ga tive in Sudan I V. 

EXTRACELLULAR OXIDASE PRODUCTI ON: Gum guaiac and 
syringaldazine were positive . 



465 

6. Scf.eJwdeJuna ClWuln.ti.um Pers . Figs. 8 , 9, 24 
VT 988 

MACROSCOPIC CHARACTERISTICS; Mycelial mat pale to 
pastel yellow, older portions become or a nge-yellow or 
brownish-yellow, under U. V. light light yellow to pale 
yellow; reverse pastel yellow to brownish- yellow, dark car
amel brown near plug ; mat fluf fy, rea ches Petri plate lid , 
margin regular, r adiating, gr ows primarily on surface, even
tually covers plate with a thin, woolly growth; maximum 
growth r a te 2.4 - 2.8 em in one month at 30°C; smell strong, 
earthy, sweet. 

HICROSCOPIC CHARACTERISTICS: Hyphae 2-4 urn wide, thin
walled, smooth when young, minutely papillate (Fig. 9) in 
older portions of cul ture, with frequent anastomoses; 
characteristically co rded, vinelike, i ntertwine d hyphae 
(Figs. 8, 2t.) abundant, branc hi ng simple; Clamps numerous. 

MICROCI!EMICAL REACTIONS: Oleiferous bodies in the 
hyphae, especially near septae, a re black in Sudan Black-B, 
negat ive in Sudan IV. 

EXTRACELLULAR OXIDASE PRODUCITON: A positive gum 
guaiac reaction and a negative syringaldazine reaction in
dicates tyrosinase only. 

7 . RIU.zopogon '<06eo.tuo Corda 
VT 941 

Figs. 10, 25 

MACROSCOPIC CHARACTERISTICS: Mycelial mat i ni t ially 
white t o light pinkish-white, becomes cream~ pale greyish
buff to pale lilac brown in age, margin light reddish- purple 
or purple-brown in age, under U. V. light lilac; reverse 
tan , creamy brown to golden brown, forms concentric ridges 
in agar ; colony fluffy at first; aerial mycelium reaches 
the Petri plate lid, becomes matted, dense, cot tony; ma rgin 
even, aerial mycelium thin toward edge, often with colorless 
droplets of exudation on older portion of cul ture; maximum 
growth rate 3.5- 3.8 em in one mon t h at 20°C; smell sharp, 
musty. 

MICROSCOPIC CHARACTERISTICS: Hyphae mostly narrow, 
1. 5-3 um wide, thin-walled; branching simple or occasionally 
paarige (Fig . 10), large, non-septate hyphal elements prom
inant, 5-7 urn wide, thick-walled, refractive, occasionally 
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inflated or swollen, contorted i n t o various shapes, distinct
ly different from surrounding hyphae (Fi gs . 10, 25); simple 
septate; clamps a bsent. 

MICROCHEMICAL REACTIONS: Hyphae a nd hyphal element s 
dark orange-red in Congo Red with large oleiferous bodi.es 
which are red i n Sudan IV, black in Sudan Black- B. 

EXTRACELLULAR OXIDASE REACTION: Tannic and gallic 
acid agar , sy r i ngaldazine a nd phenol we r e positive . Some 
isolates were weakly positive for t annic and gallic acid 
aga r while others we r e negative. These a r e r epeatable for 
a given cul tur e isolate . 

8. RIU.zopogon JW.bueeM Tul. Fig. ll 
VT 1298 

MACROSCOPIC CHARACTERISTICS : Mycelial ma t whit e at 
first, center becomes cream, margin darker, often buff t o 
pa le yellowish- brown, under U. V. light cen t e r pale purple, 
ma r gin purple - brown; r e ve r se pale caramel, center darker 
brown, e venly f urrowed forming sta r pattern; center of mat 
s lightly upraised, margin lower, g r ows well into the agar, 
mat felty to tomentose, radially furrowed from plug ; rhizo 
morphic strands abundant, r ad iat(>S from plug into the roar 
gins; margins no t entire, dissected into small, fea t herlike 
fans; mat surface exudes colorless drople t s ; smell musty ; 

~~~-~~~i~!"~n b~!~k m~~~hw~~r;0g~~shed; maximum growt h r a t e 

MICROSCOPIC CHARACTERISTICS : Hyp hae 2-7 um wide, 
hyaline in KOH and Melz e r's solution, mod erate ly thin-walled, 
smooth branched, often appearing wavy or cont orted, a nas t a 
moses common; paarige branching a bundan t, septae c ommon , 
irregular f inge r like br anches common at sep t a tions; rhizo
morphic strands freq ue n t, t ight ly cluster ed; large vesicu 
lose hyphae common on old e r portion of mat, variously shaped, 
subglobose , elongated to pyrifo rme; walls thin or thick, 
often r efractiv e a nd refra c tive hyphal element s present. 

HICROCHEMICAL REACTIONS: Vesic ular cells rose-red to 
pinkis h-red in 15% KOH, phloxine, Rutheni um Red, a nd Sulfa 
vanillin. Hyphae with large , g l obose , oleiferous bodies 
which are hyaline in Sudan IV but some were black in Sudan 
Black-B . 
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EXTRACELLULAR OXIDASE REACTION: Syringaldaz ine and 
gum guaiac were positive. Gallic and t annic acid agar were 
weakly positive. 

9. Rlloi.zopogon .Uglle.&cenl> Coker & Couch 
VT 942 

Fig . 12 

MACROSCOPIC CHARACTERISTICS: Mycelial mat beige, 
greyish-orange to brownish-orange, in age forms dark purple
brown patches near the plug or on the margin, under U. V. 
light light purple with dark purple patches; reverse cara
mel brown to dark brownish orange, forming concentric rings 
in agar; mycelial mat low , floccose, dense, felty in age; 
margin regular, aerial mycelium sparser t oward edge; small 
droplets of colorless exudat e forming on older parts of mat; 
maximum growth rat e 3 . 0-3.4 em in one month at 25°C; odor 
str ong , sweet and pleasant. 

MICROSCOPIC CHARACTERISTICS: Hyphae mostly 3-7 urn, 
thik-wa lled, smooth, frequently swollen at septations or 
forming vesiculose, catenulate cells, 6- JJ urn wide (Fig. 12) 
thin-walled, easily collapsing; branching mostly simple, 
paarige infrequent; dendritic hyphae common ; septae sim
ple; c lamps absent. 

MICROCHEMICAL REACTIONS: Hyphae with large and small 
oleiferous bodies which are red in Sudan IV, negative in 
Sudan Black.-B. 

EXTRACELLULAR OXIDASE REACTION: Tannic and gallic acid 
agar and gum guaiac positive but syringalda zine n ega t ive 
which indicates the presence of tyrosinase. 

10. Su.i.Utu> co:thwl.na.tw. Sing. Figs. 13 , 26 
VT 946 

MACROSCOPIC CHARACTERISTICS: Mycelial mat light buff, 
c innamon buff to light vinaceous brown , darker near the plug , 
under U. V. light light purple with dark purple patches; r e
verse light cinnamon tan, buff o r caramel colored, often 
with sculp tured, concentric zonations in agar; mat dense, 
feltlike , radially furrowed; aerial mycel ium sparse, more 
so toward edge, grows well into agar; margin irregular, 
s ubmerged, feathery; maximum growth ra t e 2.5-3.5 em in one 
month at 25°C; smell sweet, fruity, similar to apple cider. 
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MICROSCOPIC CHARACTERISTICS : Hyphae 2-5 um wide, thin
walled, smooth, terminal or subterminal; chlamydospores 
(Fig. lJ) infrequent 10-15 um wide, g l obose or utriform, 
thin- walled with or without granula r or lipoidal conten ts 
(Fig. 26 ); dendritic hyphae (Fig. 13 ) common throughou t 
cultur e; hyphal branches short, s tubby, finger like; 
paarige branches conf ined to older portion o f ma t; sept ae 
simple; clamps absent. 

MICROCHEMICAL REACTIONS: Hyphae with oleiferous bodies 
which are black in Sudan Black- B, negative in Sudan IV. 

EXTRACELLULAR OXIDASE REACTIONS: Gum guaiac and phenol 
were positive. I t must be noted tha t the tannic acid agar 
was positive while the gallic acid agar was weakly positive. 
I t is most likely that tyrosinase is present since the 
syringaldazine is negative. 

11. Su.<.Uu.6 ptaudul, (Bonorden) Sing. Figs . 14, 15 
VT 945 

MACROSCOPIC CHARACTERISTICS: Mycelial ma t light lilac 
brown, mottled with areas of white o r darker vinaceous brown, 
dark lilac brown in age, under U. V. light pale purple with 
patches of dark purple-brown; reverse buff to darker l ilac 
brown with concentric zonations o f color; mat felty, com
pact, generally with radiating f urrows, center upraised, 
margin irregular, feathery, and yeas t like , grows slightly 
into the agar; maximum growth r ate 2.2-2 . 6 em i n o ne month 
a t 20°C; smell not distinctive. 

MICROSCOPIC CHARACTERISTICS : Hyphae 2-5 urn wide , t hin
walled, often ending in gloeoplero us, obclava te to lanceo
l a t e , cystidial end-cells (Fig. 14) frequent terminal or 
inte r cal a r y chlamydospores {.Fig . 15) usually single or in 
pairs, thin-walled, globose , subglobose or slightly elon
ga ted, 10- 25 urn , filled with refractive, gr a nular ma t eria l 
or appearing empty; papilla t e hyphae abundant, more pro
nounced in 3% KOH; paarige branching conspicuous; den
dritic hyphae common; septae simple; clamps absent. 

MICROCHEMICAL REACTIONS: Hyphae with oleiferous bodies 
red in Sudan IV and black in Sudan Black-B. 

EXTRACELLULAR OXIDASE REACTIONS: Tannic and gallic 
acid agar, gum guaiac, and syringaldazine were all positive. 
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Replicates yielded a negative gallic acid agar test but all 
else remained unchanged. 

12. S~ g~ (L.:Fr.). Kuntze 
VT 991 

Fig . 16 

MACROSCOPIC CHARACTERISTICS: Mycelial mat white, mot 
tled light grey or cinnamon- brown, darker brown in age, 
under U. V. light light purple with dark purple patches in 
age, submer ged hyphae form a yellow r ing; reverse mottled 
buff to gr eyish-brown, vinaceous brown or cinnamon; mat 
feltlike, with either moundlike cones or irregular mounds 
and often with radiating f urrows, which grow well into agar; 
submerged margin feathery; maximum growth rate 2. 5- 3 em in 
one month at 20°C; smell not distinc tive . 

HICROSCOPIC CHARACTERISTICS: Hyphae 2-5 um wide, thin
walled, of t en swelling between septations or teminally t o 
form cystidialike cells , 15-27 urn wide, often filled with 
granula r materia l or empty; gloeopl e r ous hyphae scattered, 
thin, r efarctive , highly anastomosing; papillate hyphae 
abundant (Fig. 16), particles variously 2-4 urn, angula r to 
smooth, staining bro¥m in 3% KOH, breaking free, numerous ; 
paarige branches (Fig . 16) common; dendritic hyphae pre
dominant in margin; septae simple; pseudoclamps a bundant; 
c lamps absent. 

MICROCHEMICAL REACTIONS: Cystidialike cells dark red 
in phloxine with large oil bodies which are red in Sudan IV 
and black in Sudan Black-B. Culture turning t an, then dark 
reddish-brown where touched with 3% KOH. 

EXTRACELLULAR OXIDASE REACTIONS: Tannic and gallic 
acid agar, gum guaiac and syringaldazine were all positive. 

13. $~ punc-tipu {Pk . ) Sing. Fig. 17 
VT 944 

MACROSCOPIC CHARACTERISTICS: Mycelial mat white at 
first; older cultures develop light grey-brown or tawny
ol ive patches, under U. V. light intense purple; rever se 
buff, light c r eamy tan, dark tan, or dark cinnamon brown 
near plug; mat cottony at first, in age compact, felty t o 
almost powdery, center of colony upraised; margin irregular, 
radially feathering , grows primarily on the surface; 
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maximum growth rate 2. 8 - 3.0 em in one month at 25°C; smell 
sweet, fruity. 

MICROSCOPIC CHARACTERISTICS: Hyphae J - 5 urn wide, thin
walled , smooth, chlamydospo res intercalary (or rarely ter
minal); frequent in margin , 5-20 um, thin-walled, globose, 
subglobose or elongated (Fi g. 17) , often readily collapsing , 
single or ca t enul ate , cont a ining granular material or ap 
pearing empty; branching simple; dendri t ic hyphae common; 
hyphal an.:tstamoses abundant (_Fig. 17) usually associated 
with septae ; septae mostly simple; clamps i nfrequent, 
only on older main hyphae. 

HICROCHEHICAL REACTIONS: Hyphae with oleiferous bodies 
in both the hyphae a nd vesicular cells which a r e black in 
Sudan Black-B and negative in Sudan IV. 

EXTRACELLULAR OXIDASE REACTIONS : Tannic and gall ic 
acid agar, gum guaiac a nd phenol were positive. The nega 
t ive syringaldazine could indica t e t hat t yrosinase in pre
sent. Older cultures fai l to yield a posi t ive test fo r 
tannic a nd gallic acid agar. 

1 4. Su..i.U.tu. .tomen.to~~ (Kauff.) Sing. 
VT 493 Figs . 18, 19, 20 , 27 

MACROSCOPIC CHARACTERISTIC S: Mycelial ma t whi t e a t 
first, slightly pinkish in age , under U. V. light purple; 
r everse buff to c r eamy t a n , darker tan toward cent e r, oc
casionally slight l y zonate; mat flu ffy a t firs t , felty to 
powdery in older cu ltures, slight upraised, mar gins trans 
lucent, feathe r y , submer ged; maximum growt h r ate 3. 0- 3.5 
em in one month at 20°C; smell sharp, met allic. 

MICROSCOPIC CHARACTERISTICS: Hyphae 1- 4 urn wide , 
thin- walled, of t e n irregularly swollen a t the septae, 
gloeoplerous hyphae present, terminal or intercalary, re
fractive with large , yellowish granules , arthr ospores de
develop f r om these cell s in age (Fi gs. 19, 26) ; vesicular 
cells frequent in t he margins (Fig. 18), terminal a nd inter
calary, 7- 25 um, thin-walled , globose , s ubglobose or irreg
ula rly elongated, us uall y empty; branchin g simple; den
dritic hyphae comm.on , helicoid, irregular, twisted, flex 
uous hyphae abundant (Fi g. 201 i n the o lder port ions of the 
mat; septae simple; c l amps absent. 



MICROCHEMICAL REACTION: Large and small hyphae with 
oleiferous bodies which are red in Sudan IV and black in 
Sudan Black-B. 

EXTRACELLULAR OXIDASE REACTIONS: Tannic and gallic 
acid agar, gum guaiac and syringaldazine were positive. 

CONCLUSIONS AND DISCUSSION 
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To simplify identifications, only the most obvious 
characteristics were utilized. However, enough fl exibility 
is present in the system to allow the inclusion of more 
cultures which will have s ufficient variabil ity t o enable 
the anamorphs to be distinguished . As additional species 
are added to the system additional mic rochemical tests will 
become useful . For example, Melzer's solution produced no 
r eac tions on the 14 isolates t ested. In addition, further 
use of combinations of charac t eristics will also have to be 
made. The next s t ep, now in progress, is to establish a 
computer program to facilita t e che entry and r etrieval of 
data necessary in the process of identification. 

We conclude that gallic and tannic acid agars cannot 
be reliably used to dis t inguish taxa of mycorrhizal fungi. 
Discoloration of the agar by a single isolate is sometimes 
inconsistent . It is also necessary to r ecord the time it 
takes to achieve a blue (positive) gum guaiac reaction. A 
reaction which slowly occurs over a period of 30 minutes to 
1 hour may well be t he product of an inducible enzyme sys
tem and does not represent the ongoing production of a func
tioning extracellular oxi dase system. It is also important 
to have fresh gum guaiac because the strength of the reac
tion diminishes with increasing age of the r eagent. However, 
the majority of the microchemical reactions a r e discrete, 
and the total c haracteristics presented here is sufficient 
to distinguish anamorphs. A rigorous test of the system is 
underway with the addition of characters for closely related 
mycorrhizal taxa. Data are being computerized to provide 
quick and accurate identifica tion of anamorphs and t o ac
comodate an increasing number of combina t ions of character
istics. 

Support by the Center for Forest Mycology, Forest Pro
ducts Lab . , Mad ison, Wl (USFS Contract 12-171) is acknow
ledged. We appreciate the technical a ssistance by Pierre 
Dery and typing by Hope Miller and critical conunents on t he 
manuscript by Drs. Ha r old Burdsal l a nd Robert Gilbertson. 
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Fig. 1. Ama.•u.ta. JtU.beocett6, vesiculose c e lls in ca t e nulate 
chnins . Fig. 2. Cenococcum geoph.ilum, hyphae with black 
papillate patches . Figs. 3-4 . P.Uodvuno. b.i.cotoJt. . Fig. 3. 
Hyphae with minut e granular incrusta tions. Fig . 4. Smooth, 
young , anastamosing hyphae. Figs . 5- 6. P.Uo.u..thf.Jh U 1tC
toJLi.u.6. Fig. 5. Paarige branching and clamp sonnec t ions . 
Fig. 6. Cel ls inflated at the septum. 

Fig. 7 . ThetephoJt.o. .teJt.Jt.UW-6, flexuous and irregularly 
inflated hyphal cells. Figs. 8 - 9. SdeJt.odvuno. o.wr.o.>l.t.i.um. 
Fig. 8. Intertwining or corded hyphae. Fig. 9 . Minut ely 
papillate hyphae. Fig. 10. Rh.i.zopogon Jt.o~eotu.l., occasion
al paarige branching and infreQuent co iled refractive cells 
with yellow con tents . Fig. ll . Rh.i.zopogon Jt.Ubuce>LI>, t er
minal or intercal ary ves i culose cells . Fig. 12. RIU.zopo 
gon. n..igJLUC.en6, vesiculose, catenulate, thi n-walled cells . 

Fig . 13 . Su.Ueu6 co.thWr.Mtu.l>, narrow dendritic hypha e wi th 
terminal and intercalary chlamydospores. Figs . 14-15. 
Su.Ueu6 pR.ac.i.d<U>. Fig . 14. Obclavate to 1anceo1ate end
cells. Fig. 15 . Terminal or in t ercala r y chlamydospores. 
Fi g . 16 . Su.Ueu6 gJt.a.nu.l.a.tul>, papillate hyphae with paarige 
branching . Fig . 17. Su.Ueu6 punc.t.i.pu , anastomosing hyphae 
and chlamydospores. 

Figs. 18-20. Su.Ueu6 .tomen.to~<U>. Fig. 18. Terminal and 
intercalary vesiculose cel ls . Fig. 19. Arthrospore ini
tials. Fig. 20. Irregular , twisted, flexuous hyphae. 

Fig . 21. Cenococcum geopiU-ewn, black incrustations and 
papillate particles. Fig . 22 . P.Uodvuna b.i.cotoJt. , minute 
granular incrustations. Fig. 23 . P.Uo.tUh.Uh Unc.to!UlL6, 
paarige branching and mult i ple c l amp connections. Fig. 24. 
SdeJt.odvuna awtrot.ti.um, co rded hypha e . Fig. 25. Rh.i.zopogon 
Jt.OOeolU6 , coiled refrac t i v e cell with ye llow contents . 
Fig . 26. Su.Ueu6 co.thWr.n<Lt:ul. , hyphae with granular or 
lipoidal contents. Fig. 27 . Su.Ueu6 .tomen.to~<U> , arthro 
spores shown in phase contrast. 
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SUMNARY 

12 species of lichens are repor ted as addi tiO;'I.S to the known 
lichen [lot· a of Greenland , v iz. Arctomi a interfixa (Nyl . ) 
Vain., l\spicilia aquatica KOrb. , Cladonia ochrochlora 
FlOrke, C . strepsilis (Ach . ) Vain. , C. symphycarpa (Ach.} 
Fr. , Lecanora chlor o l e prosa (Va in.) t-1agn., L . reagens Norm. , 
L . subradi osa Nyl., Lecidea furvella Nyl. ex Mudd , L. nigro-
1eprosa (Vain . ) Mag n. , Squamarina lentigera (Web . } Peel t 
and Verrucaria erichsenii Zsch. Short descriptions and com
ments on t h e ecology a nd di s tribution of the variou s spe
cies are provided. 

INTRODUCTION 

New additions to che Greenland lichen f lora still appear du
ring t.he c o ntinuous revisio ns of the extensive col l ections 
of lichens deposi ced in Copenhagen (C) . 

Among the mo re recen t collections from Green la nd those of 
Dr. Pau l Gelting, who was the scient ific leade r of the Arc
t ic Station on Disko Island i n West Greenl and in t he yea r s of 
1 946 - 54 , are particularly ric h in interes t ing species. At 
present the most critical part of his mater ial are under re
vision by the present author and by several specialists on 
vario u s groups at home and abr oad , a "sine qua non" for a 
mo r e complete survey of t he lichen f lora of Greenland, un
der t aken by the author of this paper . Some resul ts of thi s 
revision work are p rese n t ed here. 
l\11 specimens dealt with in this paper can be found i n herb . 
c . 

Tl\XONOM I C PART 

ARCTOHIA INTERF IXA (Ny l.} Vain . 
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Descriptio n: Thal l us crustose, rosulate, dark red- brown, di
stinc t ly lobate. Lo bes of the present specimen up to 0 . 4 mm 
long. Cortex consisting of one cell l ayer. Algae : Nostoc 
fi l aments. Ascocarps (Fig. 2) sessile , lecideine , reddish 
brown. Hymenium I+ blue (asci amyloid ). Pa r aphyses netlike 
with thickened e nd s . Spores (Fig. 1) hyaline , 3( - 7 ) - sep
tate , acicular , with one end r ounded and the ot l".er pointed, 
26 - 44 x 4 . S- 6pm. 

Fig. 1. Arctomi a interfixa (Nyl.) Vain . Ascospor es from 
Call. no. 1 4397a (scale = 10 11m). 

Ar ctomia interfixa can easily b e confounded with A. delica 
tula Th. Fr., which is known from a few l ocal! t ies in SOuth 
West Greenland (Dahl 1950) a nd Disko in Central West Green
land (unpubli shed collections deposited in herb. C). The 
spores of A . delicatula are , however , usuu lly longer than 
so~~m and 6-13- septate, a nd its lobes are shorte r t han 0.2 

Distribution : A. interfixa is ve r y rare in Greenland. The 
species is previo usly known from northernmost Scandinavia, 
Novaya Zemlya and Spitzbergen (Poelt & vezda 1977}. 

Specimens studied: C.W . Green l and: Disko I. , BlAfjeld, Nuk 
kitleq , 69°22 ' N 5 4° 1 5 'W , 15 m, on Andreaea on t.oulder in 
snowbed , 1951 Geltinq 1 4397a (det . Aino Henssen) ; Godhav n, 
near th e Arctic Station, on mosses Qi19n~ rock, and on 
twigs of Dr yas in t eqrifo l ia , 1982 Poell & Ullrich (2 s peci
mens). 

ASPIC ILIA AQUATICA K0rb . 

(Syn. A. amphibola (Va i n.) Arn. ) 

Description: Thallus crustose , chinky-areolate , grey-bluish 
grey with a yella....ish tinge . Cells of upper cortex in per
pendicular row s. Thallus K- . Apothecia 1 -3 per areole (Fig . 
3) , i nune r sed ; di sc t o 1 nun broad, black ; margin thick, 
grey . Epi thecium greenish alive ; hypothecium bro wnish. Hy 
menium I+ blue . Paraphyses b ra nched toward t.he apices. 
Spores hyaline , simple , broadly ellipsoid, 22 -35 x 14-lS ~~m. 
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Di s tr i b utio n: Aspici!ia a q ua t ica occur s occas i onal l y on 
Di ~ko . I n Gr een l a nd the spec ies has not been found o u tside 
t h i s isl a nd. I t is compara t i vel y c ommo n i n La p l and (Hagnus 
so n 1 952 ) . 

Specimens stud i e d : C . \~ . Gre e nland: Di s ko I. , Di s kof jord, 
easte r n coas t o f Star~ (Qeqe r taq) , 6 90J l ' fl: 54°06 ' W, 10 m, 
on basa lti c b oul de r i n b rook , 1950 Gel t ing ; eas t side of 
Tuna , c . 690 JQ ' N S3°w, o n basa l tic r ock i n b rook , 1949 Cel
t ing . - Me lle mfjo r d, Na rsa rssuaq , 690 44 ' N 54 ° 38 ' W, 1 5m-;-
O"ii'"""asa l t. ic b o ulde r in brook , 1 9 49 Gel t ins. - Godhavn , 
Quvne rmiut , 690 1 5 ' N 53°36 ' W, 6 - 8 m, on g ne i ss i c boul der i n 
brook, 1953 Ge l t i ng 20673 ; t he Arc t i c Station , 69°1 S ' N 
53° 32 ' W, 6 0 m, on b asa l t ic r ock, 1 95 2 Gelting 186 77. 

CLADON I A OCHROCULORA Fl 0rke 

Descri pti on: Prima r y squ amules of the p resen t spec i mens 
1 - 6 mm l o n g and up to S mm b r oad , b r oade n i ng fr om t he ba s e , 
lacin i ate l y l obed or i ncised crena te , flat. , a sce nd i n g , t he 
margin crenate ; upper side gla ucescent , unders i de white ; 
eso red i ate . Podetia up t o 2 ern t a ll , cupl ess and s u bula t e 
or with narrow cups , wh i c h are f l ar i ng gradually , the i nte
r ior c l ose d . The b a se of the podetium c o rt i cate wi t h small 
squa mulcs , glauccsc e n t , the uppe r pa r t decort icate and fa ri 
nose s o rediate . Tha l l us K- , C- , KC - , P+ red , co nta i ning fu 
ma rprotoc e tra r i c a cid . Gr ee n l a nd specimen s s t e r ile . 

P r o f . Te uvo Aht i , He l s ink i , ha s rev i s ed t he Gr eenla nd col 
l ect ions of "Cladonia con ioc raea (FlOrke) Sp r e ng . " me nt i on 
e d in Da hl (1 9 50) a nd d e po s i ted in her b. C . Although t he 
p odetia o f t hes e s peci me ns are comp a r a t i vely sma ll, h e 
found tha t t he s pecimens show some diag nostic characte r s of 
C . ochrochlor a , fo r e xampl e , t h e c o rt i c ate patches and 
cort i ca t e s heath , which e xte nds f air l y h i gh u p at the pode
t i a. The "true " c . con ioc r aea i s c o rt i cate a t t he base of 
t he podeti a only. Con tra r y to t hi s s pec i es t he European 
d i stri bution of C . ochro ch l ora shows c l ear oceanic tenden
c i e s . 

Spe cimens s tud ied : s.w. Green land: J ulianeh8 b Distr i c t, 
Qord l o r t o r ss uaq , 60°4 5 ' N 45°1 0 ' w, o n o l d f r agmen t s of Betu
~. 1937 Dahl (de t. Teu vo Ahti ), 

CLADONIA STREPS I LIS {Ach . ) Vai n . 

Descri p t ion: Pr imary squ a mul es d e nse ly tu f t e d , u p t o 4 mm 
long and b r oad , mo de r a t ely incised ; u pper side olivaceous , 
± a reolate ; u nders i d e greyish white ; eso r ediate . Tha ll us P+ 
yellow , K- , C+ blue - g r e en , KC+ bro wnish-g r ee n , conta i ning 
squamatic acid , baeo myces i c acid , barba t ic ac i d a nd s t rep 
s i l in. Po detia a nd a pot hecia no t found i n the present c ol -



486 

lections. Pycnidia on the primary squamules. 

Distr i bu tion: Cladonia strepsilis is very rare i n Greenland. 
According to Poelt & vezda (1977} C. strepsilis is distinct
ly oceanic and frequently occurring in Wes tern Europe , but 
it is rare in alpine areas . Th e species is widely distri 
buted in Eastern United States (Thomson 1968) up to New
foundland (Ahti 1983) . 

Specimens studied : C . W. Greenland: Arfersiorfik, Iti vdliars
suk, 67055 ' N SQ040 'W, on soil in heath together with, e.g., 
Coclocoulon acu l ea t um and Cladonia pleurota, 1951 Ge ltinq 
15889, 15894, 15903, 15922~. 

CLADONIA SYMPHYCARPA (Ach.} Fr. 

Description: Primary squamules hor izontal with ascending 
or reflexed margins, up to 6.mm long and 4 mm b road, round
ed or incised-lobate; upper side greyish brown to olive 
green ; underside white , darkening towards the b ase ; esore
diate. Podetia up t o 1.5 em, rich l y branched, the sides 
distinc t ly fissured; cortex areol ate to verrucose with 
small squamu l es , expos i ng the inner medullary layer. Tha l 
lus P+ golden yellow , K+ yellow, c - , KC - , con taining atra 
nor i n. Apothecia abundantly on the apices of t he podetia 
- branches , dark brown , up to 4 mm , sublobate and fissured . 
Pycnidia on the primary squamules. 

Prof. Ahti has confirmed the determination of the species, 
which possibly is more common in Greenland than p reviously 
supposed . The more prec i se relationship between Cladonia 
cariosa {Ach.) Spreng. and C . symphycarpa (incluSl.Ve o f C . 
Oafi1."I'iina H. Krist. ) is, however , s€1.!! t o be settled as re
~e Greenland populc::.tions. 

Distribution: C. symphycarpa is widely distributed in Cen
tral and Northerr. Europe , but i s most frequent in areas 
with extensive occurrences of basic rocks and soils and in 
steppe- like areas (Poe lt & vezda 1977). 

Specimens studied: C.W. Gr een l and : Oisko I., Diskofjord , 
Orpit qaqa , 69°35 ' N 53°25' "', 20 m, calcareous soil together 
with Cladonia pocillum, 1950 Gelting. 

LECANORA CHLOROLEPROSA (Vain.) t•lagn . 

(Syn. L. chlorophaeodcs Nyl. subsp. chloroleprosa Vain.) 

Description: Thallus crustose , dispersed, granulose or ver
rucose -a reo l ate {globulose in some specimens, e.g., Gelting 
19982c ) ! sorediate , pale sulphur-co l oured, KC+ yellov,:, con-
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taining usnic acid and zeorin. Greenland specimens s t erile . 
Immature ascocarps were, however, observed in no. 1 85 7 3, 
leg . Gelting. 

Mr. Heino Viinskii , Helsinki, has kindly confirmed the deter
mination of this and the following species (L. reagens). 

The colour of the thallus of ~ atrosulphurea (Wah
lenb.) Ach. is much like that of L. chlorcleprosa, but the 
former s pecies diffe rs by its areolate , chinky-globul ose 
thallus without soredia and its contents of thiophanic acid 
(C+ red) in addition to usnic acid, zeorin and fatty acids. 
Contrary to L. chloroleprosa, Greenland col lections of L. 
a trosulphurea is usually richly fertile, and moreover this 
species has a wider distribution in Greenland (SE, S\i, CW). 

Di s tribution: Leconora chloroleprosa is very ra r e in Green
land , knowr. only from some localities around Godhavn, 
Disko. I t is previous ly known from, e.g ., Lapland and North 
Eas t Finland. 

Specimens studied: C.W. Greenland: Disko I., Godhavn , R0de 
Elv, 69015 ' N 5JOJ2'W, 15m , 1950 Geltinq ; Elvestubben 
(R0de Elv), 15m , 1952 Geltinq 18189; Storstubben, 1953 
Ge1ting ; Lyngmarksbugten, 30 m, 1 950 & 1952 Geltinq 18573); 
Lange K<!!r, 25m, 25m SE of Point 28.5, 24 m,on occasional 
l y moistened gneissic rock together with Ephebe ~· 
19 52 Ge1tinq 17 405; 0sterda1en, 25m, 1951 Gel~ing 15735); 
40 rr. W. of watercourse , 20 m, 1 953 Ge1ting 199 2c; Claus 
V~vers vceg , 16 m, 19 53 Gelting 20133; 100 m, 1953 Gelting 
1 9982a ; in fissures in s.-exposed gneissic r ock at the Arc
tic Station , 15 m, 1951 Gelting 13975. - 29 July 1 982 !! · 
Poelt & H. Ullrich col lected sterile Lecanora chlorole
prosa on-basaltic rocks east of the entrance t o R0de Elv 
(Godhavn). 

LECANORA REACENS NORJ-1. 

Description : Tha llus crustose , disperse d to almost conti
nuous , consisting of yolk yellow, convex granules and lobes , 
which develop into deeply concave soralia up to 1 nun broad 
and of the same colour as the thal lus, K+ cinnamon {the 
sparse Greenland material did not a llow further chromato
g raphic ana l ys is) . All specimens sterile. 

Distribution: At present Lecanora reagens is known only from 
the Godhavn area , but the species has probably been somewhat 
neglected in Greenland because of its inconspicuous appear
ance and very special habitat . It has p reviously been re
corded from Fennoscandia and the Alps (Poelt 1969). 

Soecimens studied: C. \-1. Greenland: Disko I . , Godhavn, Quvner
miut, 25 m,on occasionally i nundated , S .-exposed gneissic 
cliff , part ly o n mosses , partly on rock in association with 
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Thy rea radiata, Col l ema glebulentum, Toninia caeruleoni 
grica ns and Vestergrenopsis isidiata , l952 Ge lt ing 18636 £ ; 
Lange K<er, 300 m W. of eastern edge of fen , 21 m, over 
gloeo lichens o n temporarily moi st , $. - exposed gneissic rock , 
1952 Gel t ing 17322 & 22 m, on mosses , 1952 Geltinq ; rock y 
ca ve , nesting site of snow bunting s , 27 m, on mosses on E . 
- exposed su r face , 1952 Gel ting 17298; overh anging , gneissic 
rock moistened by percolating water, 20 m, 1953 Gel ting 
19583; r ocky cave , 25 m, o n mosses on 5 .-exposed sur face , 
1953 Gelt inq 19798b ; on mosses on \•.'.-exposed surface of 
rock, 26 m, 1953 Gelti ng 19696d ; gneissic rock , 1953 Ge l ting 
19723 ; rocky cave close t o t he Arctic Stati on , o n mosses 
a nd dead plant fragments, 1952 Geltinq 17 351 . 

LECJI.N'ORA SUBRADIOSA Nyl. 

Desc ript ion: Thal lus crustose, areolate , esor ediate , form
ing r o unded, straw yello~,o; (cream-colo~.:.red in shadow forms) 
pa t ches, which a r e some times confluent. Areolae c onvex- ver
r uculose uneven, kno tted . Hypothallus cream- colocred , ra
diating along t he marg in of thallus. '1'ha llus P+ yellow, K+ 
yello w, C+ orange,! - , ( the s parse ma t eria l did not allow 
further chromatographical investigation). Apothecia agg re
gated , to 1. 5 em b road , constricted at the base ; disc f lat 
o r convex , grey with a r ose tinge , prui nose ; margin t hick , 
s traw yel l ow, later becoming flexuose a nd excluded; epithe
cium and hypothecium pale ; paraphyses unbra nched ; spores 8, 
hya li ne , s imple , 11- 15/5- 8 11m. 

Lecanor a s ubradiosa has a numbe r of characters i n common 
with the alpine s peci es h l ojkaeana Szat. (for example, 
the constricted base of the ascoca rps a nd t he highly con
vex areol es ), but i s never sored i a te like the la tter spe
cies . 

Distribution: L . s ubradiosa is widely d istributed in Cen 
tral and North Europ e (Poelt & vezda 1 981) I bu t has presum
edly been somewhat neg l ec t ed i n many areas because of its 
ve ry special eco l ogi cal conditions. It is ve ry rare in 
Greenland, k nown so far from a few locali t i es near Godhavn 
(69°15 ' N 53032 ' W) o n Disko i n Central ~-,test Greenland only . 

Fig. 2: Arctomia in terfixa (Nyl.) Va in. Fertile thal l us 
(a p = apothec i um) growi ng on Andraea on a boulder on BlA 
fjeld. Call. no . 1 4397a (x 40 ) . 3 : Aspicilia aquatica KOrb . 
Cent ra l pa rt of t hallus with numerous apo t hecia from a 
gneissic boulder in a b r ook at Quvnermiut, Godhavn . Call . 
no . 20673 (x 12). 4: Leca no r a chlor o l eprosa (Vain.) Nagn. 
Sterile thallus growing on a g neissic r ock in Lyngmarksbug 
t e n. Call. no . 18573 (x 7). 5- 6: Lecanora r eagens Norm. 5: 
Sterile thallus growing o n mosses in a rocky cave c l ose to 
nes ting site of snow bunti ngs n ea r Godhavn. Co l!. no. 17296 
(x 7 ). 6: Di fferent stages of deve l opment of soralia from 
Cell. no. 17298 (x 40) . 
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Specime ns studied: C. \'1. Green l and: Disko I. , Godhc:vn, the 
Arctic Sta t ion, 20 rn, on the underside cf overhanging , 
gneissic rocks be low nesting sites of snow buntings (Plec
trophenax nivalis) , growing together with Xanthoria elegans, 
X. Candelaria , Rhizocarpon geminatum and Umbilicaria decus 
Sata , 1952 Geltinq 17286 & 145 in "Lichenes Groenlandici 
Exsiccati", Fasc. III; 1953 Geltinq 19656 ; 24 m, 1953 Gel
.!::.!Es. 1 9767; Fo rtunebay , 2-10 m, on shady surfaces of gneis 
sic r ocks near the coast, 1982 ~ & Ul l rich. 

LECIOEA FURVELLA Nyl. ex M.udd 

Desc ription: Thallus crustose, moderately thick , deeply 
cracked, Areoles up to 1 mm broad; the surface verrucu l ose 
- isidiate , dark brown to almost black (thallus of the Green 
land s pecimens is without the characteristic reddish t.inge 
somet imes found by plants collected in, for e xample, Swe 
den and Germany , cf. Wirth (1980)). Thal lus K-, C-, I-. 
Present specimens sterile. 

Distribution : The species appears to be rather c omrnon in 
t he Oisko Bay area. Possibly it has been somewhat neglected 
in other parts of Greenland . L. furve lla is 'Nidely distri 
buted in North a nd Central Europe. Outside Europe the spe
cies is know n from one locality o nly , viz. Cape Breton I s 
land , Canada (Hertel 19 70) . 

Specimen s studied : C.W. Greenland : Arfersiorfik Fjord , Eqa 
luarssuit , c. 680N Slow , 6 m, parasitically on Rhizocarpon 
sp. and other crus t aceous lichens on qne issic rock , 1951 
Ge lting 15860a. - Christ..ianshAb, Ikamiut, 68°38'N Slosc,w , 
25 m, on Lecidea sp. on NW.-exposed, gneissic rock , 1952 
Ge l t i ns ; Kangersuneq Fjord, 68°49 'N· S0047'V..', 15m, on~
dea on gneissic boulder, 1949 Ge l t i ng. - Disko I., Godhavn, 

~~s~ ' G~~ t~~~!d~~s~~ · Fj~rd~e~~s~~a~~~k 6;63~~~ ~~gi~~ w ~t;~i~~' 
on Aspicilia sp. and Lecanora polytropa on basaltic boulder, 

~~6~1 ?~ 1 ~!366 ~~~ 2 is (~~d~n AR!!iz~~~~~~~o~~: ~~o~~s~~~{~r~~~l ~ 
der , 1950 Ge l t ing; Mellemfjord , Narsarssuaq , 69o44'N 5 4°38 ' 
W, 20 m, on Rhlzocarpon geoqraphicurr. on basaltic rock, 19 49 

~:A~~~a ~ ~~r~i~~~~r~~~s~~~~~:~~f~u:a~~ ~!s:~~i~ ' b~~~~;~ Non 
s l ope , 1949 Gelti r.s ; N. Laksebugt , 690J8'N S4048 ' W, 10m, 
on Lecidea sp. , 1949 Geltinq_ 

Fig. 7: Lecanora subr adiosa Nyl. Fert ile thallus growing on 
overhang.in<J rock in Godhavn. Cal l. no . 19767 (x 8). 8: Leci 
dea furvella Nyl. ex r.tudd g r owing parasitically on a spe 
cies of Aspicilia on a basaltic boulder at Kudnit i n Oisko 
F jord . Coll. no. 13821 (x 20). 9: Lecidea nigroleprosa 
(Vai n .) Magn. Fertile eha l lus growing on a basaltic rock at 
Nordfjord. Call. no. 18436 (x 6) . 10: Lecidea nigroleprosa 
(Vain.) Magn. Different stages of development of sor elia 
from Col!. no. 1 8436 (x 30). 
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LECIDEA NIGROLEPROSA (Vai n.) Z.1agn . 

Description: Thallus o ve r a black hypothallus, crustose, 
grey, areolate . Areo lae f lat to bullate conve x , b reaking 
up into soralia produc i ng grey ish black- black soredia. 
Thallus K-, C- , I -. Present specimen s sterile . 

Distributio n: Lecidea nigro leprosa i s a rare species in 
Greenland , known o nl y from a few loca litie s o n s. a nd w. 
Disko, viz. the Godhavn area (c. 69°1S'N 53°32 '\>J) and Nord
fjord (c. 69°55 ' N 54°25 ' tv) . It is wi dely distributed in the 
mo un:ai.OCIUS parts of North and Central Eur ope (\iirth 1 980) . 

Specimens studied: C.\~. Greenland: Disko I. , Godhavn , Claus 
V<evers V~g . 18 m, 1953 Gelting 2013lb; Runde K.:er , 30 m, on 
vertical surface of gneissic boulder, 1952 Gel ting 18332a) . 
- Nordfjord, on basaltic rock, 1952 Gelting 184 36 . 

SQUAHARINA LENT IGERA (Web.) Poe! t 

(Syn. Lecanora lentigera (\Veb.) Ach.) 

Description: Thallus squamu lose- areolate i n t he cen tre , clo
sely adnate to the s ubstrate form ing up t o 1 em broad roset
tes , the squamules cha lky wh i t e , pruinose , d istinc tly loba
te toward s the edges of the tha llus. Lobes rounded a nd pale 
be l o w. (The lobes of the closely re la t e d , a lpine species , 
Sguamarina nivalis Frey e t Poelt , are also purely chalk 
- white , but t heir ends are of t e n curved downwa rds con t ary 
to S. len tigera, wh ich has ± ascend ing lobe ends). Medulla 
K- , P- ... Thomson (1 979) found, however , a yellow colour re
act ion with K in ma t er ial o f S. lentige ra collected on the 
North S lope of Arc t ic Al aska (68040 ' N 1 410W) and reported 
on the occurrence o f usnic acid a nd a tranorin. 

The present. specime n i s sterile. The ascocarps of S. lenti
ge r a are up to 2 nun broad with reddish brown disc and pale 
margin ; epitheciurn, hypothecium and hymenium are yellowish ; 
paraphyses are unbr anched, non-capitate. According to Thom
son (1979) the ascospores are hyaline a nd simple, 9-14 x 
4. 5 - 5.5 fJffi . 

Ha bi ta t, distri bution and specimens studied: Squamarina len
tigera was fo und growing on alkaline soil o n a river plain 
(marine fo reland), c. 2 km S. of the head of Frankfield Bay 
(c . 82007 'N 550QQ 'W) in Nyeboes Land in Nor t h Greenland, 
alt. c. 10m a . s.l. , 3 Augus t 1981, leg. Eigil Knuth. The 
s pecies is circumpolar. Outside t he arctic regions L. len
tigera is known from t he western plains i n North Ame r ica 
a nd from stepp e - and dese rt- like areas in , fo r example , Cen
t r al Euro p e , the Mediterranean a rea and Southeastern Russia. 
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VE RRUCARIA ERICHSEN II Zsch. 

Description: Thallus crustose , ve r y thin , black, minutely 
dotted and wrinkled (scattered f issures may be present, but 
the thallus cannot be characterized as areolate} . Peri the 
cia usually abundant , to 0. 2 mm broad, regularly hemisphe
rical o r somewhat deformed, wrinkled or nearly smooth (Gal 
l¢e 1972: Plate 1 24}. Ostioles i ndis t inct. Spor es hyaline, 
simple , ellipsoid, 8-12 x 5- 7 pm. 

Distr i bution: V. erichsenii is supposed to be more common in 
Central West Greenland than indicated by the comparati vely 
few localities . The role of lichens in the zonation along 
the rocky shores of Greenland needs fu rther investigation. 
v. erichsenii occurs more or less :frequent l y along the coasts 
of Sweden, Norway and Denmark . 

Specimens studied: C.W. Greenland: Arfersiorfik Fjord , Iter
filuk, 68012 'N S20JO ' W, 0 m, gneissic bou l der, jus t above 
the barnacle zone, 1951 Gelting 15767: Eqaluarssui t, 68°05 ' 
N Sl000 'W, - 0 .4 m, gneissic boulder in Fucus-Verrucaria 
mucosa zone , 1951 Geltinq 15874 ; I tivdliarssuk, western part, 
67055 ' N 50040 ' W, 0 . 3 m, s.-exposed , gneissic rocks , 30 em 
above the Fucus zone (V. erichsenii is partly overgrown by 
v. degelii} , 1951 Geltinq 16003. - Chris t iansh!b, Sarpiuss.3t , 
Tina, 68034 ' N 51020'W, 1-1. 2 m, gneissic rocks , 100- 1 20 e m 
above the Fucus zone, 1952 Geltinq 19199a. - Oisko , s . Lak
sebugt. 69019 'N 53055 ' \'1, exoskelet ons o f acorn barnacle above 
the Fucus zone , 1951 Geltinq. - All specimens have previous
ly been determined by Prof. Rolf Santesson , Stockholm 
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ABSTRACT 

The type and several other collections o f Oidium 
microspernum were examined. A new combinat ion is 
proposed in Arthr opsis. The form - genus Arthro
graphis is briefly reviewed; a key to the species 
is provided; seve r al i solates from wood are des 
cribed in the new species Arthrographls 1 fgnlcola; 
and connections to teleomorphs are discussed. 

INTRODUCTION 

We previously reviewed the history of the name Oi d ium 
mlcrospermum Berk. & Br. 1873 (see Sigler & Carmichael 1976, 
p. 388). On the basis of the two collect i on s of 0 . mlcro
sperrum then at hand, we listed the species as a probable 
synonym of t he Oidicxlendron anamorph of Myxotrlch.Jm setosum. 
Because we had not seen the type s pecimen of 0. mlcrospernum 
we i ndicated t hat the disposition was questionable . 

The rece nt acquisition of a culture iden t ified as 
Ofdfum microsperrum obtained from the Northern Fores t 
Research Centre, Edmonton prompted us to obtain the type of 
0. microsper iTUm and seven additional specimens preserved 
under tha t name a t the National Mycological Herbarium, 
Ot ta wa (DAOM ) . Examination o f the named specimens and 
cultures showed that on l y one of them was conspecific with 
the type of 0. microsperrum . A culture isolated from hay by 
Lacey was also identified by us as 0. microsper!TlJm, and it 
is the only living strain now available. This species is 
herein transferred to Arthropsis and illustrated and 
redescribed. 

Two of the named cultures (DA.OM 144 716 • UA.HH 3835; DA.OM 
175 101 =UAMH 4535) were identified as Myxotrich.Jm setosum, 
which we previously described and illustrated (Sigler & 
Carmichael 1976, pp. 386-390). Four of the named collections 
were judged to be an undescribed species. These collections 
plus a culture isolated from wood chips and bark by Sigler 
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are herein descdbed as Arthrogr aphis 1 lgnicola . The other 
s pecies of Arthrographis are reviewed; the limits o f the 
f orm-genus a r e discussed , and a key to the speci es is 
pr ov ided. Ev idence for the con nec t i on of these arthro
conidial anamo r phs to t eleomor phs i s a l s o discussed. 

TAXONOMI C PART 

I. Arthropsis microsperma ( Berk. & Br. } Sigl er comb. nov. 
=Oidium microsperaum Berkeley & Broome 1873, i n Ann. 

Mag. Nat. Hist . 4, ser. II, 346 
;=Oos{X)ra microspermum ( Ber k. & Br.) sacc . & vogl. 1886, 

Syll. Fung. 4:22 
Teleomorph no t known. 

A. Description o n the Host 

Two collections ha v e been exam in ed . Both the type fr om 
Pinus sylvestris and DAOM 83063 fr om Larix occu r as orange 
tan pustular tufts of hyphae on the underside of the bark 
(Fig . 1 a-b,arr ows ). The tufts consist of branched hyphae 
2 .5- Jp.m wide. The hyphae divide by basipeta l septation t o 
for m arthroconidia which a r e jo i ned a t the end walls by 
promin en t connectives (Fig. 1 c-f ,arrow) . In i t i ally remnants 
o f the outer wall can also be seen between developing 
arthroconidia ( Fig . 1 g,arrow s ), but these disappear in 
chains of mature conidia. Mature arthroconidia are initially 
hyaline, then tan, s mooth , verr ucu l ose in age, sharply 
truncate at both ends, cylindrical or somet imes b roader than 
long, 2.5-3 x 1.5-4.5p.m. Detached conidia r ound up only 
sl i ghtly. 

B. Descript ion in Culture 

The f ollow ing descr ipt ion i s based on UAMH 4290. After 
two weeks growth on phytone yeast ext ract agar (PYE, BBL ) and 
Pablum cereal agar (CER), colonies ( Fig . I h) on c ellophane 
are moderately slow gro"'·ing ( 24-2Bmm in diameter}, raised in 
the center, dark ochre-yellow and powdery . A b rown pigment 
d iff uses into the medium. On oatmeal agar (OAT) , colonies 
are flatter and grow more rapidly ( 40 mm diameter after 2 
weeks) . There is no growth at J7•c. 

Arthroconidia de velop as on the host by fragmentation 
of undifferentiated, b ranched hyphae ( Fig . 2 a-e). The 
arthroconidia of UAMH 4290 are longer than those of the 
t ype , measuring 2.5-3 x 2.5- 5.5(6.5)p.m and tend to r ound up 
in older cultures. In addition, the connectives (Fig. 2 

F i g. 1. Ar thropsis microsperma. (a,f-FH,b-e,g-DAOM 8306 3 ). 
a -b . Pustular tufts (b , arrows) of hyphae on the underside of 
conifer bark. a, x40 , b, xO.S. c - e . Segmentation of branched 
fertile hyphae i nt o arth r ocon idia, x1095. f. Arthroconidia 
joi ned at t he end walls by prominent connectives (arrow}, 
x1390. g . Thin-wa lled remnants of the outer wa ll {arrows} 
visible be t ween developing arthrocon id ia, x1390. h . 
Two-week-old colony of 4290 on PYE, x0.65. 
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e,arrow) are not as prominent. Whether these differences are 
significant enough to exclude 4290 from the species is 
difficult to determine until more isolates are seen. 

Specimens examined: exsiccati type material, Rabenh. Fungi 
europ. 1577, bark of Pinus sylvestris, Batheaston, 187 1 , 
C.E. Broome ( K, FH); DAOM 83063 (IM! 60290), bark Larix , 
Cloughton Woods, Yorks . , call. by c. Booth , Apr. 16, 1955. 
Living strain: UAMH 4290 was isolated as a single colony 
from an experimental grass hay treated with ammonium 
his - propionate (ABP) and 8 - quinolinol ( 10 parts ABP to I 
part 8-quinol i nol), made at National Institute of Agri
cultural Eng i neering, Silsoe, England, 1978. Water content 
at baling was 28% (fresh weight basis) and the treatment was 
ins uf ficient to prevent spontaneous heating. Aspergillus 
glaucus group predominated in the hay which reached a 
maximum temperature of 43•c nineteen days after baling. 
Received from CMI as 235598 (Lacey C2428). 

C. Discussion 

Arthropsis miCf"'Sperma is included in Arthropsis be
cause the arthrocon idia develop from undifferentiated hyphae 
and are joined by prominent connectives. A. truncata, the 
t ype species , differs in hav ing pigmented conidia and in 
having a Humicola synanamorph (Sigler , Dunn & Carmichael, 
1982). The arthroconidia o f A . truncata are initially yellow 
becoming pale brown in age. The Humicofa conidia are b r own. 
Despite the difference in color , the similarity in arthro
conidium development warrants the disposition of both 
species within the same form-genus, at lea s t until 
additional isolates are examined. Both pigmented and 
non-pigmented conidial types occur in Oidiodendron. 
Differences between Arthropsis and other arthroconidial 
form-genera have been discussed previously {Sigler, Dunn & 
Carmichael , 1982). 

II. Arthrograph is Cochet 1939 ex Sigle r & Carmichael 1976 

A. Discussion of the Genus 

In 1976 we validated Cochet's genus ArthrOQraphls for 
fungi which bear conidiogenou s hyphae in d endroid tufts. The 
fertile hyphae are narrow, gene ra lly 1.5-3#m in width, 
branched or unbranched and divide basipetally or randomly t o 
form arth r ocon idia which secede by s chizolysis . There are no 
separating cells , disjunctors o r connectives between 
secedi ng conidia and these cha racteri s tics di s t ingui sh 
Arthrographls from Geomyces ( separa t i ng cells) and 

Fig . 2 . a - e. Arthrops/s mlcrosper ma (4290). f-g. Arthro
graphls l<alra€' ( f-4653 , g-2610). a-c. Branched fertile hyphae 
dividing to form arthroconidia. a, x335, b, x445, c , x1095. 
d-e. Prominent connectives be t ween developing arthroconidia. 
d, x1390, e, x1095. f - g. Arthroconidia developing by 
schizolysis of dendroid fertile hyphae. f, x1390, g , x560. 
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Oldfodendron (disjunctors or connectives) . Oldlociendron is 
further differentiated by its conidiophores and conidia 
which are usually pigmented. 

Two spec i es we re i nc luded: A. ka lrae (Te wa r i & Mac 
pher son) Sigler & Carmichael, the type, and A. cubofdea 
(Sacc. & Ell. ) Sig l er . A ne w species , Ar thrographls 
1 ignico l a , is described here for some fungi previous ly 
mis - determin ed as Oidium microsper rrA.Jm, 

B. Key to the Species of Arthrographis 

1. Colonies gr owin g rap idly, filling a petri dish in 2 
weeks; fertile hyphae unbra nched ; conidia often 
b r oader tha n long .... . ... .... ...... . . A . cuboidea (2) 

1 . Colonies s lower -growing (30 mm or less i n 3 weeks) ; 
fertile hyphae b ranch ed .. , ..... ..... ....... . . . ..... 2 

2. Colon ie s i n s hades of buff, tan, pale yellow; 
init i a lly mucoid ; 
arthroconidia 1.5-2 £.~ m broad ............ A. ka lrae ( 1} 

2. Colonies lemon - yel low to olive-green, wit h diffusing 
brown pigmen t; 
ar t hroconidia 2 . 5-J J.~m broad A. lignicola (3) 

C. Descripti o n of the Species 

1. Arthrographl s kalrae (Tewa ri & Macphe r son) Sigler & Car
michael 1976 

~idlodendron kalrae Tewari & Macpherson 197 1 (as 
' kalra l ' l 

eArthrograph is langeronl Cache t 1939 non rite publ. 
?=Arthrographls anamorph of Pithoascus langer oni I von 
Arx 1978 

In 1978, v on Arx descr i bed Pithoascus l angeroni i as the 
teleomo rph of Arthrographls kalrae. The t eleomorph was 
o bserved by him in a culture (C BS 203.78 • UAMH 4234) 
isolated as a contaminant from the type cultu r e (CBS 129 . 78 } 
of Petrle11idlum fimetl von Arx & Mo ustafc:a (now Pseud
allescherla flmetl (von Arx & Moustafa) Mc Ginnis, Padhye & 
Aje llo). Von Arx report e d that the ascomata of Pithoascus 
langeroni I developed readily in cultures grown o n oa t meal 
agar i ncuba ted in the dark at 25'C. When we received the 
t y pe cu l ture of P . Janger on /1 i n 1979, we were also abl e to 
obtain a scomata after 4 weeks incubation. The ascomata occur 
submerged in the agar. Recently we attempted t o o bta in 
ascomata in 12 isolates of Arthrograph ls kalrae by growing 
them under the same conditions. No ascomata were o bta ined 
although cultures were held 10- 16 weeks before bei ng 
d i scarded as negati ve. Since the morphs have been found to 
occu r together only in one strain , the affiliat ion between 
the strictly anamorphic i solates and the teleomorph remains 
somewhat doubtful (Kendrick & DiCosmo , 1979). 
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Ar t hrographi s kalrae , descr i bed a nd illustrated 
previously (S ig l e r &. Car michael 197 6; p . 360 - 363 } is 
r ecogniza bl e by i t s ra ther sl o w- gr o ..,.ing, buf f or tan, 
ve lvet y co lon i es. Young colon ies o ften a ppear mucoid and 
o lder c ul t ur e s ma y develop sec tors o f d i fferent color 
( yellow) or texture ( sp iny fa s c ic l ~s of hyphae). The most 
dist i nc tive micro scopic c ha racteristic i s the arborescent 
branching o f the c o n idi o pho re s (F ig . 2 f-g) . The fertile 
branches d i v i de sch i zol yti c al l y ( F'ig. 2 f ) to form arth r o 
c onidia wh i ch measure 1.5-2 x 2 . 5-4 .5 ( 5) .u m. I n degenerate 
cult u res, arthro coni d i a f reque ntl y devel o p by fr agme n ta t ion 
of undifferentia t ed hyphae a nd t he y a r e long e r and narrower. 
Single - celled globo se o r subg lobose con id i a (Fig. 3 b ) 
(Trfchosporiella syna namo rph ) a l s o occ ur a nd a r e prominent 
in submerged hyphae. The y occur d i rec t ly on t he sides of the 
hyphae o r on short pedicels or are term i na l . 

Arthrographis kalrae has been r epo r ted occ as i onally as 
an opportunistic pathogen o f man and an i mals (Cachet, 1939; 
Tewari & Macpherson, 1968; S i g le r & Carmichael, 1976; 
Carmichael, 1983; Oe Vr ies, 1983). One o ( our recent 
acquis i t i ons (UAMH 447 2 ) wa s cu ltu r ed repeatedly from sputum 
a nd from aspirates from a drai n i ng lung lesion. The chest 
infec t ion devel oped in a 21-year-old New Zealand woman 
f o llow i ng a ruptured ec top ic pregnancy. 

Arthrographis kalrae is only weakly kerat i no ly t ic; many 
i solates are unable to digest hair. It appears to be weakly 
cellulolyt i c (for methodology, see Sigle r & Carmichael 
1976) . 

2. Arthrooraphis cuboidea (Sacc. & El l.) S i g l er 1976 
=Oospora cuboidea Sacc ardo & Ell is 1882 
For further syno nymy refer t o Sig l er & Carmichael 
( 1976) 

A. cuboidea is differentiated by i ts f ertile hyphae 
which are predominant l y unbranched {Fig. 3 a,e) The fertile 
hyphae arise in tufts (Fig. 3 c) from scarcely differ
entiated hyphae. A. cuboidea grows rap i d l y, form i ng pale 
yellow flocculent colonies which often produce a d i f f using 
pink. pigment . It is cellulolytic. The pattern of septation 
of the fertile hyphae is unusual and has been described 
previously (Sigler & Carmichael, 1976; p. 364). The fertile 
hyphae divide schizolytically {Fig. 3 d-e) to form a rthro
conidia which are frequently broader tha n long , yellow , 
1.5-2.5 X 2 - 3.5~m. 

The di spos ition of this species in Arthrographis has 
been questioned by von Arx (1978} on the basis of 1) its 
rap i d growth rate, 2) cellulolytic ability, 3} unbranched 
fe r t il e hyphae, 4) arthroconidia separated by disjunctive 
structures. These fungi are not clos ely related 
phyloge netically and it may be suitable to e xclude A. 
cuboidea from Arthrographis on the basis of the first three 
characters. However, we have not observed di sjunctors 
between arthroconidia (Fig. 3 d) . Th i s suggests A. cuboldea 
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is better maintained in Arthrograph is than in Coremiella 
( separat in g cell, demati aceous) or Briosia {demat i aceous 
thallic meristem conidia) (von Arx, 1973; von Arx , 1978; 
Sigler, Dunn & Carmichae l , 1982). The re is no othe r sui t able 
form-genus cu rre ntly available for A. cuboidea. 

A. cutx:>idea ca uses pi nk stain in heart wood and sapwood 
of conif ers and deciduous tr ees . In a recent report, 
Schmidt, Dietz & Hartmann ( 1983) noted development of t he 
pin k sta in in red oak lumber ""'hich had been treated wit h 
sodi urn pentachlorophena te. 

3. Arthrographis lignicola Sigler sp. nov. 

Coloniae in agaro ad 2s•c moderatim lente cresc unt, sul 
p hureae vel citreae vel o livaceae, velutinae, densae, circa 
elevatae , convolutae . lncrementum nullum ad 37•c. 
Hyphae hyalinae, ramosae , 1 . 5-3 um latae . Con idi ophora 
brevia , 1.5- 3"'m lata, hyalina. Hypha e con id iog enae r amosae , 
septatae . Arthroconidia laevia, flava, cyli ndr ic a , t runcata , 
schizo ly tica , 2.5- 3 x (1.5)2-4(5) "'m. Reproduct i o sexualis 
ignota. 
Typus: UAM.H 4095 , colonia exs iccata ex ramen ti s cortic i
busque, Alberta , L. S igler , 1978. 

Colon ies {Fig . 3 g) on cellophane on PYE a r e slow 
growing ( 20 mm in 29 days), raised , velvety, initially 
yellow then darkening after 4-6 weeks t o olive - g reen . 
Co l on i es on potato dextrose agar {Difco) are simi l ar but 
tur n g reen more rapidly. Colonies (Fig. 3 h) on cellophane 
on CER are in itially flat "" ith a tan pigmentation t o the 
surface growth and scant aerial growth. Mor e aerial g r owt h 
develops in older c ultu res (4-5 weeks) a nd the colonies 
become similar in color and texture to those on PYE. On OAT 
agar, the co loni es are not a ble for their lack of 
pigmentation, remaining off-whit e or pal e yellow, a nd for 
thei r sparse aerial growth . A yellow or brown pigment 
diffuses into all media. 

Conidiophores are narrow (1.5-3um in width), hyaline 
and branch repeatedly (Fig . 3 f, 4 a-b). The ferti le 
branches divide by basipe tal or random septation to form 
arthrocon idia which secede by s chi zolysi s (Fig. 4 c). 
Arthroconidia also develop by fragmentation o f mo re or less 
und iffe rentiated hyphae. Arthroconidia are s mooth, yellow, 
cylindrical, trunca te , 2.5-3 x (1.5)2-4(5)"'m. Tel e omorph not 

Fig. 3. a,c-e. Ar thrographis cuboidea (a,c-3792, d-676 , 
e-3101) , b . Arthrographfs kalrae(261 7) . f -h. Arthrograph ls 
liQnlcola (f,g-4095, h - 4516) . a. Unbranched fe rtile hyphae 
borne on more or less undifferentiated hyphae, x335 . b. 
Conidia of Trichospor ieJ Ia synanamorph, x560 . c . Tuft of 
fertile hyphae, x 335. d . Arthroconidia seceding by schizo
lysis, x1095. e. Fert il e hypha dividing by random septation, 
x1095. f. Secession of arthrocon idia by sch i zolysis of 
branched fertile hyphae, x445. g-h . Five-week-old colonies 
on PYE and CER aga r respective ly, x0.65. 
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observed. 

Habitat: o n wood o f Pinus, P icea . Slightly celluloly tic. 

Specimens examined fr om OAOM as Oid fum microspermum: 372 4 3 
(UAMH 1174}, Picea glauca -pe rennial branch canker, coll . 
Saskatoon, Sask., by R. D. Whitney (S -319) , May, 1953; 66375 
(UAMH 4537) yellow string r o t of Plcea mariana, coll. by 
W.B.G. Dwyer (S-132), Little Bea r Lake, Sask., 1958 ; 50028 
(UAMH 4 540 ), Picea, coll. by V.J. Nordin (S - 11-4 ) Sundance 
Canyon, Alberta , 1956. 
Livi ng strains : UAMH 4095 conifer wood chips a nd ba rk , coll. 
from an Alberta logging truc k, L. Sigler, Feb., 1978; UAMH 
4516, red stained wood of Pinus contort a , coll. by J. 
Nighswander, Hinton , Alberta , 1960, rec'd from Northern 
Forest Resea rc h Centre, Edmonton , as Oidium mlcrosperiTX.Im 
C-497 . 

Discussion 

Arthrographis I ignico la is easily recognizable by its 
br ightly pigmented, yel low to yellow-green colonies. It 
differs fr om A. kalrae in having broader conid ia and from A. 
cuboidea i n having branched fe r tile hyphae and in its slower 
growth rate. 

D. Connections to Teleomo rph s 

Recently von Arx ( 198 1} has s ug gested t hat the ana 
morphs of P i thoascus Jangeroni i. Pseuda llescher l a 
desertorum . Frurel ina ind ica and Dlplogelaslnospora are 
re la ted and belong in Arthrographis. The ana mor ph of 
Plthoascus is accep ted here as a species of Arthrograph ls. 

The anamorphs of Pseudal lescheria belon g in Scedo
spar/um and Graphium. P . desertorum ( von Arx & Houstafa} 
McG i nn i s et a l . was reported to have an Arthrographls 
anamo rph (von Arx, 1973: 1981 ) . Our own obse rva t ion o f the 
type culture (UAMH 4993 • CBS 489. 72} however indicated a 
ScecJosporlum state to be present (F ig . 4 d ) . The culture is 
d egenera t e bu t there is little doubt tha t the conidia are 
formed successively. 

The arthroconidia o f Faurel Ina Indica von Arx, Mukerji 
& Singh are formed by septation and schizo l ytic division of 
und iff e r entiated, branc hed hyphae (Fig . 4 e). The arthro
conidia are large, 3 .5 x 10-14~m. barre l -shaped, frequen t ly 
1-sept a t e . Upon schizolysis, septal plugs can some t imes be 

Fig. 4. a-c . Arthrographfs l fgnfcola (a-4 095 ,b-c-4516). d. 
Pseudaflescheria ctesertorum ( 3993 ). e-f. Faurelina indica 
(4235}. a - c. Arthroconidia formed by sch i zolysis o f branched 
fertile hyphae, a , b , x445 , c, x10 95 . d. Coni dia of 
Scedospor fum anamorph, x6 00 . e . Schi z.o ly tic divis ion of 
branched fertile hyphae to form 0 -1 septa t e ar th r oconidia, 
x445. f. Arthroconi dia wi th septal plugs, x600. 
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observed (F i g . 4 f ) . The arthrocon idia o f Arthrographis 
species are notable for their small size , and their 
uniformity o f shape; furt hermo re no prot rus ions o r 
connectives have yet been observed on thei r end walls. 

In the i r descript ion of Japanese isolates of Dip1o
gelaslnopora princeps Udagawa & Horie and D. groves// Cain, 
Udagawa and Horie ( 1972) reported that undifferentia t ed 
hyphae div ided to form large cylindrical arthroconidi a . I n 
D. gr011esi i the artht"oconidia were reported as slimy . Whe n 
we g rew the type cultures (NHL 250 2 =UAMH 3672; NHL 2504 
•UAMH 3673) we were unable to obtain any arthroconidia, but 
rhex olyt ic lateral conidia (Trichospor iella anamorph) could 
be seen. Judging from the published descriptions, the 
arthroconidia l anamorphs of Dlplogelaslnospora appea r closer 
to Geotrichum than to Arthrographls in conid iogenesis. 

The for m-g enus Geotr lchum was prev i ously used as a 
dumping ground for a variety of arthroconidial fungi . There 
is currently no suitabl e form - genus to acc ommodate non-slimy 
Geotrlchum- like fungi ~o· hich produce large cylindical o r 
barrel-shaped arthroconidia by schizolytic division of 
undifferentiated , determinate hyphae. We think it is 
undesirable t o broaden Arthrographls to incorporate t hem. 
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LOS HONGOS DE COLOMBIA 
VII, SOME APHYLLOPHORACEOUS 

WOOD- INHABITING FUNGI 
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The r apid disappearance ot natural tropical f o rests 
has provided the impetus for more intensive f i eld in
vestigations of the little- known fungi in the nee
tropics. Several trips to Colombia by K. P. Dumont of the 
New York Botanical Garden yielded substantial collections 
of wood-inhabiting fungi. This paper deals mostly with 
the poroid members of the Aphyllophorales; however, col
lec tions of Dictyopanus pusillus (Lev.} Sing . (Agari
caceae), Filoboletus gracilis (Klotzsch: Beck.) Sing. 
(Tricho lomataceae), ~ caryae (Schw.) Teix. & Rog. 
(Tremellaceae) , Fuscocer rena portoricensi s (Fr . ) Ryv . , 
and Stereum ~ Lloyd also are listed because of 
their inclusion in the collection. 

The most recent e numerations of Homobasidiomycetes of 
Colombia were given by Over holts (1930) . Also Dennis 
(1970) treated the fungi of Venezuela and adjacent 
areas. The specimens reported here are fertile for the 
most part and, therefore, constitute valuable collections 
for future studies. Names tha t represent new records for 
Colombia are indicated by an asterisk. The names under 
each genus are listed in alphabetical order according to 
species epithet. The collectors, re~erred to by their 
initials, are as follows: P. Buritica (PB), S . Carpenter 
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(SC} , K . Dumont (KD) , R . Fonneg r a (RF) , E. Forero (EF) , 
J . Haines {JH), J . Idrobo (Jl) , J. Luteyn (J L ) , M. Luteyn 
(ML) , L. Molina (LM), M. Sher wood (MS) , M. Umaria (MU) , 
and L. Vel~squez (LV). Dis tances a nd elevations are 
a pproximate . 

AGARICACEAE 

C0- 2 7 - El Bosque de Ti babi t a, E. Jard ines de la Paz , 
elev. 2740 m, Dpto . Cundinama rca , by KD , JH, JI and LV , 
28 Ju n. 1 974. ~0-1 21 and 1 78 - El Bosque de las 
Mercedes , Boyaca , Dpt o . Cund ina ma r ca, by KD , JH , J l and 
LV, 29 Ju n. 1 9 74. C0-114 9 - vi ci ni t y km 20 f r om Cali, 
road between Cal i a nd Buenaventura, elev . 1070 m, Dpto . 
Valle de l Cauca , by KD, JI, a nd JH , 13 Ju l. 19~ 4. co-
1247 and 1273 - £inca A. Castro , 5 km w. Popayan, road 
between Popay~n and El Tambo, elev . 1830 m, Dpto . Cauca, 
by KD, JH, JI and LV , 1 4 Jul . 1974 . C0- 20 77 - 28 km from 
Mosquera , on the Mosquera - La Mesa road , Dpto . Cundi na
marca , elev . 2010 m, by KD , JL and ML , 3 Jan. 1 976 . C0-
3430 - vici nity km pos t 14 fr om Pasto, on t he road f r om 
Pasto to Ai r por t, Dpto . Na r i il'o , e 1 ev . 2620 m, by PB , KD , 
JL a nd IJ.1 , 24 Ja n. 1976 . C0- 3933 -vicin i ty km pos t s 
1 29-1 30 f r om Pasto , on t he Pa s t o-Tumaco road , elev . 1280 
m, Dpto. Nari iio , by PB, KD, J L and Ui , 30 Jan . 1976. co-
39 78 - 26 km . from El Co1eg i o , on the Bogot ~-El 
Colegio road, via Salto del Tequendama, e1ev. 1520 m, 
Dpt o. Cundinamarca , by KD, 28 Feb . 1976 . C0- 6634 - Oak 
forest Chaquiri, 1 km o~f the Medell in-Yaruma l r oad , a t a 
point 83 km f r om Medellin , e l ev . 2800 m, Dpt o. 1\ntioquia , 
by KD , MS and LV , 1 7 Aug . 1 976. 

CORTICIACEAE 

C0- 4681A - vicinity km post 94, on the Chocont~-Agua 
clara road , elev . 1 220 m, Dpto . Boyac~, by KD , SC, I.M and 
l>JS , 10 Jun . 1 976 . 

*Porogra.!!Lm&, albocinta (Cke. & Massee) Lowe 

C0- 5937 - on Quibd0-Mede1 lin road, at a point 167 km 
from t he inter sec~ion wi t h Medel l in-Anserma road , elev . 
370m, Dpto. Choco, by KD , SC , and MS , 10 Aug . 1976. CO-
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7824 - along the Tunja-Ramiriqui - P~ez road, in the vicin
ity of km post 86 from the crossing of the Tunja - Nuevo 
ColOn road, elev. 1560 m, Dpto. Boyac~ , by KD, PB, and 
MU , 13 Sept . 1976. 

CYPHELLACEAE 

Porotheleum poriaeforme (Pers.) Cke . 

C0-44 54 : between km posts 35-36 from Zipaquir~ , on 
the Zipaquira - Pacho road, elev. 2840 m, Dpto . Cundina
marca , by sc, KD, I.M, and MS, 9 Jun. 1976. 

GANOOERMATACEAE 

Amauroderma cf . camerarium (Beck . ) Furtado 

C0-678 - Buenos Aires, Providencia, Anori, Rio Anori, 
elev . 370 m, Dpto. Antioquia, by KD, RF , JH, and LV, 5 
Jul. 1974 . 

f! · schomburgkii (Mont. & Beck.) Torrend 

C0-817 and 818- Popales , Providencia, Anori., above 
Quebrada La Tirana , elev . 430 m, Opto. Antioquia , by KO, 
RF, JH, and LV, 6 Jul . 1974 . 

*Ganoderma amazonense Weir 

C0-5788 - 45 km from Las Animas, on the "carretera 
Panamericana" from Las Animas t oward the coast , elev . 210 
m, Dpto . Choc~, by .KO, SC and MS , 9 Aug . 1976. 

Q. applanatum (Pees .: S.F . Gray} Pat . 

C0-2425 - 45 km from San Juan de Arama, on the San 
Juan de Arama - Vista Hermosa road, elev. 640 m, Dpto. 
Meta, by KD, PB and JL, 10 Jan . 1976. C0-2809 - 60 km 
from Florencia, on the .,Florencia - Belen road, elev. 430 m, 
Intendencia del Caqueta, by KD, PB, JL and r.M, 16 Jan. 
1976. C0-39 49 - vicinity km posts 129- 130 from Paste, on 
the Pasto-'I\J.maco road, elev. 1280 m, Dpto. Nariilo , by KD, 
PB, JL and r.M, 30 Jan. 1976 . C0-6 770 - 110 km from Tun 
ja , on the Puerto-Berrio-Barbosa - Tunja r oad , elev. 2290 
m, Dpto. Santander del Sur, by KD, MS and LV, 19 Aug . 
1976. 
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.§.. applanatum var . ~ (Pers.) Humphrey 

C0- 3042 - 45 km from Florencia, oq the Florencia-El 
Doncello road, Intendencia del Caqueta, elev. 463 m, by 
KD, PB, JL and LM, 18 Jan 1976. 

*.Q. coffeatum (Berk . ) Furtado 

C0-47 62 - vicinity km pos t 165, on the Chocont~-Agua
clara road, elev. 430 m, Dpto . Boyac~, by KD, SC, LM and 

MS, 11 Jun. 1976. C0-5680 a nd 5683 - 30 km f rom Quibd~, 
on the Quibd~-Istmina road, elev. 60 m, Dpto. Choc~ , by 
KO, SC and MS, 8 Aug. 1976. 

g. tornatum (Pers . ex Fr.) Pat. 

C0-14 - e l Bosque de Tibabita, E. Jardines de la Paz, 
elev. 2740 m, Dpto. Cundinamarca, by KD, JH, JI and LV, 
28 J un. 1974. The concept and circumscription of G. 
~, g. applanatum va r. tornatum and Q. aepla;atum 
were given recently by Steyaert {1975). Because we have 
not given these groups enough study , the above species 
merely represent temporary placements for fungi whose 
tropical biology is imperfectly understood. 

HYMENOCHAETACEAE 

*Fuscoce rrena portoricensis (Fr.) Ryv. 

C0-7809 - along the Tunj a -Ramiriqu{-P~ez road, in the 
vicinity of km post 86 from the crossing of the Tunja
Nuevo Col~n road, elev . 1560 m, Dpto. Boyac~, by KD, PB 
and MU, 13 Sept. 1976. 

CVclomyce..§_ tabacinus {Mont . ) Pat. 

C0-4 2 and 47 - el Bosque de Tibabita, E. Jardines de 
la Paz, elev. 2740 m, Dpto. Cundinamarca , by KD , JH, JI 
and LV, 28 Jun. 1974. C0-2401 - 1 5 km from Granada, on 
the Granada-San Juan de Arama road, elev . 730 m, Dpt o. 
Meta, by PB, KO and JL, 9 Jan 1976 . C0-7311 - 62 km from 
Ansermanuevo, on th e Anserrnanuevo-San Jos~ .del Palmar 
r oad , Boundary of Valle del Cauca and Choco, elev . 640 m, 
by KO, RF and U! , 26 Aug. 1976. 
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*Phellinus callimorphus {Lev . ) Ryv. 

C0- 2400 - 16 km from Granada, on the Granada-San Juan 
de Arama road, elev . 730 m, Opto . Meta, by KD, PB and JL, 
9 Jan . 1976 . 

*.f· cinchonensis (Murr.) Ryv. 

C0-3209 - Parque ArqueolOgico Nacional de San Agustin, 
55 km ~from Pi tali to, elev. 150 m, Dpto. Huila, by KD, PB, 
JL and IM, 20 Jan . 1976. 

*.f· contiquus (Pers.: Fr . ) Pat. 

C0-1068 - vicinity Pance, above Rio Pance, elev. 460 
m, Opto. Valle del Cauca, by KD, JH, JI and LV, 12 Jul . 
1974. 

*f.· fastuosus (Lev . ) Ryv . 

C0- 4367 - vicinity km post 36 from Zipaquira, on the 
Zipaquir~ -Pacho road, elev. 2680 m, Dpto. Cundinamarca , 
by KD, SC, LM and MS , 9 Jun . 1976. C0-5739 - 47 km from 
Quibd~ , on the Quibd0-Istmina road, elev . 140 m, Dpto . 
Choc~, by KD, SC and MS, 8 Aug . 1976. 

*.!:• ferrugineo-velutinus (Henn.) Ryv . 

C0-2883 - 45 km from Florencia , on the Florencia-El 
Doncello road, elev. ca . 370 m, Intendencia del Caquet~ , 
by PB , KD, JL and IJ.t, 17 Jan. 1976. 

*f• ferruqinosus {Schrad . : Fr . ) Pat . 

C0-1386 - finca "El Bosque", vereda Guazabarita, El 
Tambo , elev. 910 m, Opto. cauca., by KD, JH, JI and LV , 
15 Jul. 1974 . 

f • gilvus (Schw . ) Pat . 

C0-798 - Aljibe, Providencia, A.nori, Rio Anori, elev. 
370m, Opto. Antioquia, by KO, JH , LV and RF, 5 Jul . 1974 . 

f · gilvus (Schw . ) Pat . var. licnoides Corner 

C0- 2420 and 2434 - 41 km from San Juan de Arama on 
the San Juan de Arama-Vista Hermosa road, elev. 640 m, 
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Opto . Meta, by PB, KD and JL, 10 Jan. 1976. 

*.f. pectinatus (Kl.) Quel . 

C0-2366 - 29 km from Granada, on the Granada-San Juan 
de Arama road, elev. 580 m, Opto . Meta, by PB, KD and JL, 
9 Jan. 1976. 

*E.· punctatiformis (Murr.) Ryv . 

C0- 2895 - 45 km from Florencia, on the Florencia-El 
Doncello road, elev. 370 m, Intendencia del Caqueta, by 
PB, KD, JL and !lo!., 17 Jan. 1976 • 

.f. punctatus (Fr.) Pilat 

C0-294 - on culm of Chusauea sp ., Alto de San Miguel, 
road between Sibate and Fusagasug~ , elev . 1830 m, Opto. 
Cundinamarca, by KD, JH and JI, 1 Jul . 1974 . 

POLY PORACEAE 

Ceriporia xylostromatoides (Beck.) Ryv . 

C0- 6532 - 19 km from Dabeiba, on the Dabeiba - Turbo 
road, elev. 18 0 m, Dpto. Antioquia , by LV, KD and MS , 20 
Aug . 1976. 

COriolopsis byrsina (Mont . ) Ryv . 

C0-2360 - 29 km from Granada on the Granada-San Juan 
de Arama road, e1ev. 730 m, Dpto. Meta, by PB, KD and JL, 
9 Jan. 1976. 

£ .. capara tus (Ber k .) Mur r. 

CQ-166 - el Bosque de las Mercedes, Boyac~, Dpto. 
Cundinamarca , by KD , JH, JI and LV , 29 Jun . 1974 . C0-
2437 - ca. 41 km from San Juan de Arama, on the San Juan 
de Arama-Vista Hermosa road, elev . 640 m, Opto . Meta , by 
PB, KD and JL, 10 Jan 1976 . 

f.· occidentalis (Kl.) Murr .. 

C0-7749 - along the Tunja -Ramiriqui-P~ez road, in the 
vicinity of km post 74 from the crossing of the Tunja
Nuevo ColOn road, elev . 1280 m, Dpto. Boyac~ , by PB , KO 
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and MU , 13 Sept. 1976. 

Coriolus pavonius (Hook.) Murr . 

C0 -57 7 - Buenos Aires, Pr ovidencia, Anori, Rio Anori., 
elev. 370 m, Dpto . Antioquia, by KO , RF , JH and LV , 5 
Jul. 1974. C0-261 - on wood of Solanum sp., El Robledal, 
12 km from Pacho, road between Zipaquir~ and Pacho, Dpto .. 
Cundinama rca, by KD, JH and JI, 30 Jun 1974. C0-1354 -
finca •El Bosque• , vereda Guazabarita, El Tambo, elev. 
910 m, Dpto. Cauca, by KD , JH, JI and LV, 15 Jul . 1974 . 

f• pinsitus (Fr.) Pat. 

C0-4579 - vicinity km post 94, on the Chocont~-Agua
clara road , elev . 1370 m, Dpto. Boyac~, by SC, KD, lJ!1 and 
MS, 10 Jun . 1976 . 

*.£. pubescens (Schum.: Fr . ) Que!. 

CD-1714 - BoquerOn , Medellin, elev . 3050 m, Dpto. 
Antioquia, by KO, JH and LV, 20 Jul . 1974. 

£. ~ (Ehrenb.: Fr . } Pat . 

C0-317 4 - Parque Arqueolc;;gico Nacional de San Agust
in, 55 km from Pitalito, elev. 150 m, Dpto. Huila, by PB, 
KD , JL and [ltl, 20 Jan. 1976 • 

.£. versicolo r (L. :Fr.) Que!. 

C0-4133 - vicinity km pos t 22 f rom Mosquera, on the 
Mosque r a -La Nesa road , elev. 2560 m, Dpto. Cundinamarca, 
by SC, KD and MS, 5 Jun. 1976. 

*Diac hanthodes novo~uineensis (Henn.) Fidalgo 

C0- 7653 - 23 km from Cali, on the Cali-Cisneros road, 
elev . 1220 m, Dpto. Valle del Cauca, by KD and U1, 30 
Aug . 1976. 

Favolus brasiliensis Fr . 

C0-712 - Bue nos Aires, Providencia , Anorl, Rio AnorL 
elev. 370 m, Dpto . Antioquia, by KD , J H, RF and LV, 5 
Jul. 1974 . C0- 2389 - 15 km from Granada, on the Granada
San Juan de Arama r oad , e l e v. 580 m, Dpto . Meta, by PB , 
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KD and JL , 9 Jan. 1976 . 00- 2 436 - 41 km from San Juan de 
Arama, o n th e San Juan de Arama - Vista Hermosa road, elev . 
640 m, Dpto. Meta . , by ~ PB , KD C!"d JL, 10 Jan. 1976. 
C0-6 036 - on the Qu ibdo-Medellin r oad at a point 167 km 
from the intersection with the Medellin-Anse r ma road , 
elev . 550 m, Dpto. ChacO , by KD , SC and MS, 10 Aug . 1976 . 

*Flaviporus liebma nni {Fr . ) Ginns 

C0-5336 - 63 km f r om Aguazu~ , o n the Aguazul-Sogamosa 
road, elev. 1710 m, Opto . Boyaca , by SC, KD , MS and IM, 
14 Jun. 19 76 . C0- 5566 - on the Medellin-Quibd0 r oad , at 
a point 130 km from the i ntersection with the Medellin
Anserma r oad , elev . 1190 m, on the boundary Dptos . ChacO 
and Ant ioquia, by SC, KD and MS, 7 Aug~ 1976. C0-580 4 -
45 km from Las Animas , on t he "carretera Paname r icana• 
from Las Animas t oward the coast, elev . 210 m, Dpt o . 
Choc0, by SC, KD and MS , 9 Aug. 1976 . C0- 5820 - 37 km 
from Las Animas , on the "carretera Panamericana " from La s 
Animas toward the coast, elev. 1 70 m, Opt o . ChocO, by sc, 
KO and MS , 9 Aug . 1976. (l)-654 2 - 9 km from Dabeiba , on 
the Dabei ba-Turbo road, e l ev . 340 m, Opto. Antioquia, by 
LV, KD and P.1S , 20 Aug . 1976. 

*Fomitopsis scu tellata {Schw.} Bond . & Sing . 

C0-1 81 2 - on culm of Chusguea Sij ·, Hacienda "1=:1 
Soche " , Granada, road be t ween Bogota and Si lvania, e1ev. 
91 0 m, Dp t o . Cundinamarca , by KD, JH , JI and LV, 23 Ju l . 
1974 . 

f• supina (Sw . : Fr.} Ryv . 

C0- 399 2 - 26 km from E1 Coleg io , on the Bogot~-El 
Colegio r oad , via Salto del Tequendama , e lev . 1520 m, 
Dpto. Cund i nama rca, by KD, 28 Feb. 1976 . C0- 504 8 - along 
the Soqamosa-Aguazul road, at a point 38 km from the in
tersection with the Sogamoso-Aquitania r oad , elev. 2740 m, 
Dpto. Boyac~, by KD, sc , MS and IJol , 13 Jun. 1976 . 

Hexasona hydnoides (Sw . : Fr . ) Fidalgo 

C0-5829 - 4 5 km from Las Animas , on the "carre tera 
Panamericana" from Las Animas towa rd the coas t, elev . 210 
m, Dpto. Choc0, by SC, KO a nd MS , 9 Aug . 1976. C0-6025 -
on the Quibd0-Medellin road, at a point 155 km from the 
intersection with the Medel1in-Anserma road, e1ev. 550 m, 
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Opto. Choc~, by SC, KD and MS, 10 Aug. 1976. C0-6471 - 9 
km f r om Dabeiba, on the Dabeiba - Turbo road, elev. 340 m, 
Opto. Antioqu ia , by LV , KD and MS, 20 Aug . 1976 . C0- 7582 
- 83 km from Buga, on the Buga- Buenaventura r oad, elev. 
270 m, Opto. Valle del Cauca, by KD and IM, 30 Aug . 1976. 

*Incrustoooria nivea (Jungh . ) Ryv . 

C0- 6063 - 82 km from Medellin, on the Medellin Puerto 
Valdivia road, elev. 2870 m, Dpto . Antioquia, by SC, KD 
and MS , 12 Aug . 1976. 

Junghuhnia nitida (Fr .) Ryv. 

C0- 2555 - 33 km from Bogot~ , on the Boqot~-El Colegio 
road, via Salta del Tequendama, elev . 1830 m, Dpto . Cund
inamarca , by PB , KD, JL a nd I.M , 13 Jan . 1976. C0- 6212 -
102 km from Medellin, o n the Medellin- Valdivia road , 
elev. 2500 m, Dpto. Antioquia, by SC, KD and MS, 1 2 Aug . 
1976 . 

Laetiporus sulphureus (Bull. : Fr . ) Murr. 

co-1525 - western slopes of Cordillera Occidental, 
road between El Tambo and Ve inte de Julio, Dpt o . Cauca , 
by KO , JH , JI and LV, 16 Jul . 1974 . 

Lenzites e1e9ans (Fr . ) Pa t. 

C0- 1077 - vicinity Pance , above Rio Pance , elev . 460 m, 
Opto. Valle del Cauca, by KD, JH, JI and LV, 12 Ju l. 
197 4. CQ-1337 - finca "E1 Bosque• , vereda Guazabarita , E1 
Tambo , e lev. 910 m, Opto. Cauca, by KD, JH, Jl and LV, 15 
Jul . 1974 . C0-4725 - vicinity km pos t 143, on t he Cho
con t~ Aguacl ara road, elev . 400 m, Opto . Boyac~, by SC , 
KO, LM. and MS, 11 Jun. 1976. C0-7 381 - 97 km from Anser 
manuevo, on the Ansermanuevo-San Jos~ del Pa lma r road , 
elev . 640 m, Boundar y of Valle del Cauca and Choc~ Dptos ., 
by KO, RF and I..M, 26 Aug . 1976. C0-4150 - vicinity km 
post 22 from Mosquera , on the Mosquera- La Mesa road, elev . 
2560 m, Dpto. Cundinamarca, by SC , KD and MS, 5 Jun. 1976. 

Lenzites striata (Sw . : Fr.) Fr. 

C0-2291 - 45 km from Flor encia on t he Florencia-El 
Doncello road, elev . 1460 m, Opto . lntendencia d el 
Caquet~, by PB, KO, JL a nd I.l1, 18 Ja n . 1976 . 
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*Loweeor u s roseo- albus (Jungh.) Ryv. 

C0- 2787 - 60 km from Florenc i a, on the Flor encia- Bel en 
road , elev . 430 m, I n tendencia del caque t~ , by PB, KD, JL 
and I.M , 16 Jan. 1976 . 

* Microporellus obova tus (Jungh . ) Ryv . 

C0-611 and 703 - Buenos Aires, Providencia , Anori , Rio 
Anori, elev . 370 m, Opto . Antioquia , by KD , RF , JH and LV , 

5 Jul. 197 4. C0-871 - Popales, Providencia , Anor i, above 
Quebrada La Tirana , elev . 430 m, Dpto. Antioqu i a, by KD , 
RF , JH and LV, 6 Ju l. 1 974 . C0- 7509 - along road between 
Puebl or i co and Santa Cecilia, elev. 400 m, Dpto., Risar
alda, by KD and Il1 , 29 Aug . 1976 . 

Niqroporus vi nos us (Beck . ) Murr . 

CD-1341 - finca "El Bosque" , vereda Guazaba r ita, El 
Tambo, elev . 910 m, Opto .. Cauca , by KD, J H, JI and LV , 15 
Jul. 1974 . 

*Pachykytospor a a l abamae (Ber k . & Cke . ) Ryv . 

C0-7670 - 23 km f r om Cali, on the Cali-Cisneros road, 
elev . 1070 m, Dpto . Valle de Cauca, by KD and IJ.1 , 30 Aug. 
1976 • 

.E_ . papyracea (Schw . ) Ryv . 

C0-3345 - Universidad de Narii1'o p r operty , 6 km from a 
po i n t 7 km from Pasto , on the Pasto-Ipiales road, elev . 
2900 m, Dpto. Narifio , by KD, JL and IM , 24 Jan . 1976 . co-
3478 - vicin i ty km posts 13- 14 from Pasto, on the Pasto
Mocoa r oad , elev. 3230 m, Dpto. NariOo, by PB , KD, JL and 
IM , 25 Jan . 1976. 

Perennieor ia medulla-panis (Jacq . : Fr . ) Donk . 

CD-156 - El Coque de las Mercedes, Boyaca , Dpto . Cund 
inarnarca, by KD , JH , JI and LV, 29 Jun . 1974. 

Polyporus arcularius (Batsch) : Fr . 

CD-1653 and 1709 - Boquer~n, Medellin, e l ev. 3050 m, 
Dpto. Antioqu ia, by KD , JH and LV, 20 Jul . 1974 . 



519 

*f. dictyopus Mont. 

C0-1158 - vicinity 20 km from Ca l i , road between Cali 
and Buenaventura, elev . 1070 m, Dpto . Valle del Cauca, by 
KO , JI and JH, 13 Jul. 1974. CD-1655 - BoquerOn, Mendel
l in , elev . 3050 m, Opt o . Antioquia , by KD, JH and LV, 20 
Jul . 1974 . C0- 5244 and 5264 - 21 km from Ag uazul , on the 
Aguazul-Sogamosa road, elev . 820 m, Dpto . Boyac~ , by KD , 
I.M, MS and S<;, 14 Jun . 1976. C0- 5623 - 7 km from Quibd0 , 
on the Quibdo- Istmina road, elev. 60 m, Opto. Choco, by 
SC, KO and MS, 8 Aug . 1976. C0-5657 - 30 km f r om Quibd~, 
C0- 8146 - along the Guasca-Gachala road , in the vicinity 
o f km post 60 from the Bogota- Tunja road, elev . 3050 m, 
Opto. Cundinamarca by PB , KD and MU, 17 Sept. 1976 . 

f • suianensis Mont. 

C0-2329 - km toward San Luis de Cubarral, from the 
junction of the Villavincencio-San Martin r oad , e l ev .. 790 
m, Dpto. Meta., by PB, KD and JL, 8 Jan . 1976. 

*f• cf . hondurensis Murr . 

C0-2355 - 29 km from Granada on the Granada - San Juan 
de Arama road, elev . 730 m, Opto . Meta., by PB , l<D and 
JL , 9 Jan . 1976 . This fungus is known only from the type 
co llect ion. The fragment C0-2355 is very close t o the 
type. Microscopically the fungus is dimitic with skele
tal hyphae up to 5 .. 5 ,urn in diam., and thin-walled, clamped 
gene r ative hyphae. Gloeopleurous hyphal cystidia were 
occasiona lly see n in the hymenium. The spores were non
amyloid , elliptical, a nd 4. 5- 6 . 3 x 2.3- 2.7 .urn in size . 

f.• leprieu ri Mont. 

C0- 2016 - Buenos Aires, Provi dencia , Anori, Rio AnorL 
elev. 3 70m, Dpto. Antioquia, by KD, JH, RF and LV, 5 Jul. 
1974. 

f · cf . liqnosus Kl . complex 

C0-68 7 - Buenos Aires, Pcovidencia, Anorf, Rio Anori, 
elev . 370 m, Opto. Ant ioquia, by KD, JH , RF and LV, 5 Ju l. 
1974. C0-5860 .... 37 km from Las Animas, on the •carretera 
Panamericana" ~ f rom Las Animas toward the coast, elev . 170 
m, Opto. Choco, by SC , 1<0 and MS, 9 Aug. 1976. 
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E.• microstomus (Beck . & Cke . } 

C0-2 - el Bosque de Tibabita , E. Jardines de la Paz, 
elev. 2740 m, Opto. Cundinamarca, by KO , JH , JI and LV , 
28 Jun . 1974. C0-960 - vicinity km 15 from Fomeque, road 
between Caler a and Fomeque, Dpto . Cundinamarca, by KD, 
JH, JI and LV, 10 Jul . 1974 . 

E.• obolus El l . & Macbride 

C0-2331 - 2 km toward San Luis de t;ubarra l, from the 
junction of the Villavicencio- San Martin road, elev . 790 
m, Opto. Meta . , by PB, 1<0, and JL, 8 Jan. 1976 . C0-6457 
- 9 km from Dabeiba , on the Dabeiba-Turbo road , elev . 340 
m, Opto . Antioquia , by KD, MS and LV , 20 Aug . 1976. 

f . rhizomorpha Mont . 

C0-1380- £inca •El Bosque• , vereda Guazabarita, El 
Tambo, elev . 910 m, Dpto . Cauca, by KD, JH, JI and LV, 15 
Jul . 1974 . This collecton is characterized by being 
stipitate with a dark brown stipe 11 mm long x 1 . 5 mm 
wide connected to a similar appearing rhizomorph . The 
circular pileus is 10 mm across wi t h a pale b r own margin 
surrounding a darker brown center. The pore su rface i s 
pale brown and the rounded pore mouths number 6-7 per mm . 

Microscopically the trama is dimitic with skeletals 
and clamped generative hyphae. The few basidia seen were 
unusually inflated at the base a nd produced hyaline , non
amyloid b r oadly ellipsoidal spores about 5.5 x 3 . 5 ~m in 
size • 

.f. tricholoma Mont . 

C0-6047 - on the Quibd0- Medellin road , at a point 155 
km from the intersection with the Mede llin-Anserma road , 
elev . 550 m, Dpto . Choc~, by SC, KD and MS, 10 Aug . 1976. 

*Poria albos t ygia (Berk. & Curt . ) Lloyd . 

C0-7282 - 62 km from Ansermanuevo, on the Anser
manuevo-San Jose del Pal mar road , boundary of Vall e de 
Cauca and ChacO Optos . , elev. 640 m, by KD, IJot. and RF, 26 
Aug . 1976. 
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f · cinchonensis (Murr.) Sacc. & Trott. 

C0-771 - Aljibe, Providencia Ano ri, above Rio AnorL 
elev. 370 m, Opto. Antioquia, by KD, RF, JH and LV, 6 Jul. 
1974. 

*!• rickii Bres. 

C0-786 - Aljibe, Providencia, Anori, above Rio Anor:L 
elev. 370 m, Dpto. Antioquia, by KD, RF, JH and LV , 6 Ju l. 
1976. This fungu s is in the same group and perhaps synon
ymous with Phellinus ferruqineo-velutinus whose spore si ze 
is unknown . Ryvarden (1980) also placed Forni toporia flav
omarginata Murr. in synonymy with l_. ferrugineo- velutin
us; however , the basidiospores of this fungus are smaller 
than those reported by Lowe (1966) for Poria rickii. 

Poria spissa (Schw.) Cke . 

C0-3 774. - vicinity km post 27 from Mocoa on the Mecca 
Puerto Asis r oad , elev. 670 m, Intendencia del Putumayo, 
by PB , KD, JL and Uot , 27 Jan. 1976 .. 

Pycnoporus sanquineus ( L. : Fr .) Mur r . 

C0-474 3 - vicini ty km post 143, ~n the Chocont~-Agua 
clara road, elev. 400 m, Dpto . Boyaca, by SC, KD, Ut and 
MS, 11 Jun. 1976. 00-4851 - vicinity km post 165, o n the 
Chocont~-Aguaclara r oad , elev. 430 m, Dpto. Boyac~, by ~c , 
KO, I.M and M~, 11 Jun. 1976. C0-5625 - 7 km from Quibdo, 
on the Quibdo- Istmina road , elev . 60 m, Dpto. Choco, by 
SC, KO and MS, 8 Aug . 1976. C0-7385 - 97 km from Anser
manuevo , on the Ansermanuevo-San Jose del Palmar road, 

elev. 640 m, Opto. ChocO, by KD, EF and Uot, 25 Aug. 1976 . 
C0-7840 - along the Tunja-Ramiriqui-P~ez road, in the 
vicinity of km pos t 86 from the crossing of the Tunja
Nuevo ColOn road, e1ev . 1560 m, Dpto. Boyac8, by PB, KD 
and MU, 13 Sept. 1976. 

Rigidoporus lineatus (Pers.) Ryv . 

C0-1194 and C0-1219 - vicinity km 20 from Cali , road 
between Cali and Buenaventura, elev. 107 0 m, Dpto. Valle 
del Cauca, by KD, JI and JH , 13 Jul. 1974. C0-2335 - 2 
km toward San Luis de Cqbarral, from t he junction of the 
Villavincencio-San Martin road , elev . 790 m, Dpto. Meta ., 
by PB, KD and JL, 8 Jan . 1976 . C0-3786 - vicinity km p:>st 
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27 from Mocoa, on the Mocoa-Puerto Asis r oad, elev. 670 m, 
I ntendencia del Putumayo, by PB , KD and IJ.t , 27, Jan. 1976. 
C0-4803 - vicinity km post 1 65, o n the Chocont~-Aguaclara 
r oad , elev . 430 m, Opto. Boyac~ , by SC,KD , LM and MS, 11 
Jun. 1976. C0- 5717 - 47 krn from Quibd0, on the Quibd0-
Is t mina road , e lev. 1 40 m, Dpto . ChocO , by SC, KD and MS, 
8 Aug . 1976. C0- 580 3 - 45 km from Las Animas , on the 
•carretera Panamericana" f rom Las Animas t oward the coast, 
elev. 21 0 m, Dpto. ChacO, by SC, KD and MS, 9 Aug . 1976. 
C0-6522 and 6524 - 19 km from Dabeiba, on the Dabe i ba 
Turbo road, elev . 1 80 m, Dpto . Antioquia, by KD, MS and 
LV, 20 Aug. 19 76. C0-75 80 - 83 km from Bug a , on the Buga
Buenave ntura r oad, elev. 270 m, Dpto . Valle del Cauca, by 
KO and LM, 30 Aug. 1 976 . 

B.• cf . mi cropor us (Fr.) Overeem 

C0-5846 - 46 km from Las Animas, on the "carret e ra 
Panameri c ana " from Las Animas toward the coast, e lev. 170 
m, Dpto. Choc~ , by sc, KD and MS , 9 Aug . 1976. Rig ido 
porus r e presen ts a highly variable and st i ll largely 
u n known genus whose species vary by degree . Thi s speci 
men lacks inc r usted skeleto-cystidia and possesses mammil 
late cytid ia whose e l ongated papillae often appear thick
ened and yellowish-refractive when viewed with phase 
contrast optics . 

!• microporu s (Fr.) Overeem 

C0-6460 - 9 km f rom Dabeiba, on the Dabe iba-'l'urbo 
road, elev . 340m, Dpto. Antioquia , by KD, MS and LV, 20 
Aug . 1976 . 

_g_. sanguinolentus (A. & S . : Fr.) Oonk 

C0-4 000 - 26 km from El Colegio, o n the Bogot~-El 
Col egio road , via Sa l to del Tequendama , e lev . 1520 m, 
Opto . Cundinamarca , by KD , 28 F'eb . 1976 . C0-59 25 - on 
t he Quibd~-Medellin road, a t a point 167 km from th e in
t ersection with the Medellin-Anserma road, e l ev . 370 m. 
Dpto . Choc~ , by SC , KO a nd MS , 10 Aug . 19 76. 

!· vi nctus (Ber k . ) Ryv . 

C0- 2807 - 60 km f r o m Florencia, on the Florencia 
BelEin r oad , e lev. 430 m, Intendenci a del Caquet~ , by PB, 
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KD, JL and Ut, 16 Jan. 1976. 

*Schizopora trichiliae (van der Byl) Ryv. 

C0-544 - Buenos Aires, Providencia, AnorL Rio AnorL 
elev . 370 rn, Dpto. Antioquia, by KD, RF , JH and LV , 5 Jul. 
1974 . C0-917 - vicinity km 44 from Fomeque, road between 
Calera and Fomeque , Dpto. Cundinamarca, by KD, JH, JI and 
LV, 9 Jul. 1974. C0-2966 - 45 km from Florencia, on the 
Florenc,ia - El Ooncello road, elev. 370 rn, Intendencia del 
Caqueta, by PB, KD, JL and Ut, 17 Jan . 1976. C0-7521 -
along road between Pueblorico and Santa Cecilia, elev . 400 
m, Dpto. Risaralda , by KD and Ut, 29 Aug. 1976. This 
fungus is very simila r to~· paradoxa (Fr.) Donk which is 
described by Lowe (1966) as Poria versieora (Pers.) Rom . 

Tinctoeore llus epimi ltina (Berk . & Br.} Ryv . 

C0- 5678 - 30 km from Quiqd~, on the Quibd~-lstmina 
road, elev . 60 m, Dpto. Chaco, by KD , sc , and MS, 8 Aug. 
1976. C0-5782 - 45 km from Las Animas , on the "carretera 
Panamericana" .. from Las Animas toward the coast, elev . 210 
m, Opto. Chaco, by SC, KD and MS, 9 Aug. 1976. C0- 5845 
37 km from Las Animas, on the "carretera Panamericana", 
f r om,Las Animas toward the coast, elev. 170 m, Opto. 
Choco,, by SC, ,KD and MS, 9 Aug . 1976 . C0-59 79 - on the 
Quibdo-Medellin road, at; a point 167 km from the in ter 
section with the Medellin-Anserma road, elev . 370 m, Dpto. 
Choc~, by SC, KD and MS, 10 Aug. 1976 . 

Trametes scabrosa {Pees . ) Cunn. 

C0- 552 - Buenos Aires, Providencia , Anori , Rio Anori, 
elev . 370 m, Dpto. Antioquia, by KD, RF, JH and LV, 5 • 
Jul. 1974. C0:733 and 799 - Aljibe, Providencia, Anori, 
above Rio Anori, elev . 370 m, Dpto. Antioquia, by KD, RF, 
JH al)d LV, 6 Jul. 1974 . C0-822 - Popales , Providencia, 
Anori, above Quebrada La Tirana, elev. 430, Dpto. Antic
quia, by KO, RF, JH and LV, 6 Jul . 1974 . C0-7558 - 83 km 
from Buga , on the Buga- Buenaventura road, elev. 270 m, 
Dpto. Valle del Cauca, by KD and LM:, 30 Aug . 1976. co-
7597 - along the old r oad from Buenaventura to Cali , at a 
point 8 km from the intersection with the Buenaventura
Cisneros road, elev. 120 rn, Dp t o . Valle del Cauca, by KD 
and Uot, 30 Aug. 1976. The type of Trametes corrugata 
Pers . is synonymous with ! • ~· 
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STEREACEAE 

~~Lloyd 

C0- 582 - Buenos Aires , Providencia, Anori, Rio Ano rL 
elev . 370m, Opto. Antioquia, by Kq, RF , JH and LV, .. 5 Ju l . 
197 4. C0-6104 - 82 km from Medellin, on the Medellin
Puerto Valdivia road, elev . 28 70 m, Dpto. Antioquia, by 
SC, KD and MS, 1 2 Aug. 1976 . 

'{'REME LLACE AE 

*Aeorpium caryae {Schw. ) Teix. & Rog . 

C0-698 - Buenos Aires , Providencia , Anori, Rio Anori, 
elev . 370 m, Opto . Antioquia, by KD , RF , Jli a nd LV , 5 Jul . 
1974. This identity is tentative because gloeopleurous 
hyphae may be present, a character not found in the type 
of A. caryae. 

TR I CHOLOMA TACEAE 

Filoboletus gracilis (Klotzsch . : Beck.) Sing. 

CQ-1213 - vicinity km 20 from Cali , road between Cali 
and Buenaventura, elev. 1070 m, Dpto. Valle del Cauca , by 
KD, JI a nd JH, 13 Jul. 1974. C0-864 - Popale s , Providenc
ia, Anori, above Quebrada La Tirana, elev . 430 m, Dpto. 
Antioquia, by KD, RF, JH and LV, 6 Jul . 1974. C0-4846 -
vicinity km post 165 on the Chocont~-Aguaclara road, elev. 
430 m, Dpto. Boyaca, by SC, KD, LM and MS, 11 Jun. 1976. 
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PHOMOPSIS GANJAE SP . NOV . ON CANNABIS SATIVA 

Jl-IN M. t'CPARlLAND 
Basic Sciences Bu.iZdi~.g, CCOU 

1122 E. 53 St, Chicago IZ 60615 

Sllt'MY 
In 1983 a s pecies of Phomopsi s Sacc . parasitizing 
Cannabis sativa L. i n I llinois, USA , was reported 
as P. cannabina Curzi 1927 (McPartland, 1983). 
Prima facie diagnosis was not s ubstantiated under 
mor e rigorous observation, hence P. ganjae s p. nov. 
is described and illustrated, followed by a dis
cussion . 

B 19A3 rony ~Nno c~enaHo coo6meHHe oo oo
HC\PYJKeHMH B WTaTe H1111HHOAC (0J1A) pa3HOBH,U
HOCTH Phomopsis Sass. napa3HTHP~meA Ha 
Cannabis sativa L. onpeneneHHaR KaK P. can
nabina Curzi 1927 NcPart1and, 1983). Pri
ma facie nMarH03 He ~~ yToqHeH Oonee CTPO
ro, acne~CTBMe qero naHHaR paOoTa nocaRme
Ha oOcy~eHHID P. qaniae sp. nov. npenaapeH
HOMY OnHCaHKeM H K11mOCTPat1.HRMH • 

PH0'1JlS!S GANJJ!E McPartland, sp . nov . Fi gs . 1-5. 

Pyanidia soUtaria vel aggregate, in pagina superiol'i fol 
i orwn in ci'J"cu.lis concentriais vel irregulariter distribu
te, ab initio subepide rmica denique e:t'WTipentia, 120- 220 X 
120- 350 pm. Contextus pG.Pte supel'iore niger et cG.Pbo~.a
aeus , pG.Pte infel'iore pallide fuligineus et pG.Penchymati
cus . Conidiophore hyUna, cylindl'ica, s implicia vel ra-
mosa, 8- 15 X 1- 2 ~m . Cellulae aonidiiferae enteroblast i -
cae, phialidiaae, cylindl'iaae vel obclavatae . A- conidia 
(phialosporae) hylina, unicellularia, fusiformia vel elli
ptiaa, biguttalata, raro 1- , 3- guttulata vel eguttulata, 
5. 0- 11 . 5 X 2. 0- 4 . 0 pm (7- 8 X 2. 5 ~m) . B- aonidia (phialo 
sporae) hyUna, unicellul.aria, filiformia, plerwnque 
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au1'!Jata, 16. 0- 22. 0 X 1. 0 ~m . 

HoZotypus : In f oZiis vivis , Zanguidie , veZ emoPtuie et sia
catus Cannabis sativae.J in CIJ'OVwn clandestinwn circa Urbem 
Hanna !nZinoie, USA ) . ILLS 43621 

Pycnidia solitary or aggregated , dist r ibute d irregularly o r 
in concentric rings on the upper su r face of the leaves , 
arising among t he cell s below the epidermis and becoming e r 
umpent, uni l ocular or mult ilocular, s tromat ic , ost i olate , 
round to ell iptical in outline , 120- 220 X 1 20- 300 pm . Apex 
of pycnidium bl ack a nd ca rbonaceous, base pal e soot y br own 
and parenchymous . Conidiophores cylindrical, simple. o r 
branched , 8- 15 X 1- 2 }Jm. Conidiogenous cells enterobl astic , 
phialidic , cylindrical to obclavat e . A-conidia (phialo
spores) hyline , uni cellular, f us iform t o e lliptic, 2- guttu
late, r a r e l y 1-, 3- guttulate or nonguttulate , 5 . 0- 11.5 X 
2 . 0-4 . 0 ~m (7- 8 X 2 . 5 IJI!l) . B- conidia (phialospo r es ) hyline, 
unicellular, filiform , mostly curved , 16 . 0- 22 . 0 X 1 . 0 ~m . 
Holo t ype : On living, wilted, or dead a nd drie d leaves of 
Cannabis sativa in a hidden field near Hanna City , I llinois , 
USA . I LLS 4 3621 

ETYHOLOGY : ganjae = f rom ganja, re fering to an i nterna
tionally recognized common name for Cannabis sativa L. 

COLLECTIONS EXAl-!INED: United St a tes : Ottawa, 
Leg: G. H. Boewe , 4 October 1934, ILLS 24902 . 
I llinois , Leg: P . L . Pruitt & J . M. HcPar t land, 
1982 , ILLS 43621. 

Illinois , 
Hanna City, 

8 August 

India: Pa l andri , Kashmir , Leg: A. A. Basit, J une 1975, 
!HI 199412 and BPI 1042-A. Udaipur , Rajas t han , Leg: U. N. 
Pat hak , 4 Ju ly 1967 , IMI 128315. 

DISCUSSION: Phomopsis gan_J·ae may be, and has been, confus 
e d with Phomopsis aannabi na (HcPartland , 1983 ; Basit & Ghani 
1976), the only o t her Phomopsis reported on C. sativa . 
The taxon P. cannabina Curzi 1927 may prove to be rejected 
as a nomen dubium , owing to: 1) the loss of Curzi ' s holo t ype 
(Dr . ssa Vanda Ter zo , PAV c urator, personal communication), 
2) t he absence of isotype material (PAD , POR , SIENA , TO , 

fiGURES 1-5, PHOMOPSIS GANJAE. 1 . Port ion of hol otype, 
xl . 2. Pycnidium, cryostat section, x660 . 3 . Conidio
phores , conidiogenous cell s, and conidia, x3040 . 4 . Germi 
nating B- conidia on host, x2320 . S. Germinating A- conidium 
on host , x3640 . 
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MIPV, IN!, DPI cura tor s , persona l cormnunicat i on), 3) an in
a d equa t e description , a nd 4) a lack of i llus tra tions . 
P. ganjae is distinguished from the description of P. aanr.a
bina by its smaller and l ess oblong pycnidia, s maller and 
more elliptic A- conidia, and the presence of B- conidia. 
Additionally, P. cannabina was described as a s t em pathogen, 
while P. ganjae is exclusively a leaf pa thogen, via both 
natural infection and laboratory pa thogenicity t es t s . It is 
the caulicolous na ture of P. ganjae , a nd its ability to com
pletely de fol iate C. sativa a t high inoculum l evel s , t hat 
has d r awn the attention of biocontrol r esearcher s (Basit & 
Ghani,. 1976) . 
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opment of this work, Or . C. A. Shea rer for initiating the 
process , a nd Dr. D. P. Rogers for r eviewing the manuscript 
and explaining the use o f ablative a nd nominative cases in 
botanical Latin. Thanks also to the Miller family of Hanna 
City fo r my repeated fo rays across their farm. 
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ON THE LECTOTYP!FI CATI ON OF RUTSTROEMIA : 

CAN THI S PATIENT BE SAVED? 

LINDA M. KOHN 

Department of Botany , Un i ver sity of Toronto 
Toronto, Ontario M5S 1A1 , Canada 

and 

TROND SCHUMACHER 

Bota nical Labor atory, Univer sity of Oslo 
P.O. Box 1016, Blindern, Oslo 3 , Nor way 

Although th e lectotypification of Ru t stroemia Karste n 
has bee n discussed at le ngt h by Honey ( 1928 ), \V h ite 
0941), Dumont & Kor f ( 1972 ) , and Holm ( 1976 ) , as yet 
no consensus has been reac hed . Unless th e conflict is 
resolved between the nomenclatural a rgume nt s up porting 
the fir s t ex plicit lectotypification with Pez iza bulgarioides 
Rabc nh. by Honey in 1928 , and the taxonomic a r gument 
supporting l ec totypificat ion "''ith Peziza fi rma Pers . based 
on Re hm 's emendation in 1893, we must continue to toler
ate conflict ing applicat ion s of the name. Considering 
the options for lec tot y p i fi ca tion of Rut s troemia, all 
choices have some undesirab le consequences . Honey's 
lectotypi.ficat ion res tric ts th e generic concept to one 
species, a species that no taxonomist, includi ng Karsten , 
has considered central to the c i rcumscription of Ruts troe
mia . That Honey selected P . bulgarioides in par t be
ca use it was the first binomial listed wit h the or igina l 
descr ipt ion of th e genu s (a pract ice the n sanct ioned by 
the American Code of Botanical Nomenclat ure af a t ime 
whe n the principle of types was not yet t r eated in the 
International Code) has probabl y made thi s c hoice all 
the more repellent to modern taxonomists. Though d efended 
by Dumont & Korf (1972 ) , Honey's lectot y pification h as 
been rejected by Nann fe ldt ( 1932 ), White ( 1941 ), Whe tze l 
( 1945), and De nnis ( 1978) , a ll of whom accept the late r 
lectot ypification of Rutstroemia with Peziza fi rma by 
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Clements & Shear 0931 ) . As Holm ( 1976 ) ha s demonstra
ted , however, P .. firma is a l so peripheral to Karsten's 
circumscription of Rutstroemia . P. firma is cen tral only 
to Rehm 's eme nded gener ic concept; if the name is to 
be applied in th is l ater, emen ded sense , formal conserva
tion with P. firm a as lec totype i s necessary. Of th e re
ma inin g five of Kar sten 's original species , R. macilenta 
is also of peripheral affinity and lectotypifica t ion with 
any of the other four species would place Rut s troemia 
in synonymy with one of Fuckel 's ea rli e r gene ra, Sclero
tinia or Ciboria . \'larking with in the context of Karsten ' s 
ow n treatmen ts of the genus (Kars ten 1871, 1874, 1876, 
1885, 1887), there are three poss ible approaches to lecto
typifying (and thereby c irc umscr ibing) Rutstroemia: 1) 
accept Honey' s lec totypification a nd accommodate specie s 
of Rutstroemia sensu l a te (i.e . , sensu \Yhite 1941 ) in 
other g e nera; 2) accep t Karsten's apparent emendat ion 
in !885 and lectotyp i fy with P. amentacea Balbis : Fr. , 
putting Ruts troemia in synonymy with Ciboria ; 3) reject 
Rut s troemia as a nomen ambi~uum under Art. 69 of the 
In te rn a tional Code o f · Botan ical Nomenc lature. Working 
within the concept of Rehm's eme nda tion , the adde d poss i
bility ex i s ts: 4) conserve Rutstroemia with P. firma for 
a s u bset of spec ies within White's concep t, pres um ably 
synon y mous with the later Poculum Ve l en. In thi s paper 
we wish to point out the consequences of conserva tion 
of Rutstroemia with Pe z i za firma a nd a l so to reconcile 
Karsten's orig inal generic concept wi th hi s perplexing 
legacy of emendations, bringing to light t he most appro
priate solution : 2 ) the Jectotypifica tion of Rutstroemi a 

with P. amentacca. 

Ru ts troemia was erected in 1871 to accom modate se
ve n spec ies (see Table 1 ) . Karste n qu a li f ied the descrip
t ion to accommodate two species, R. mac ilenta and R. 
firma , imp l y ing that they diverge from th e main body 
of species . Kars ten' s comment on R. firma ("rarissimae 
spurie tenuiter septatae") indicates tha t the typical Rut
stroemia produces nonseptate ascos pores , withou t even 
pseudosepta . On th e bas i s of the or ig ina l descri ption 
both R. macilenta a nd R. firma a re e limin ated as appro
pr iate lectotypes of Ruts trocmia Kars ten . Si nce R. bulga
rioides was not singled ou t as differ ing, Honey's assump
tion th a t thi s species conforms to Karsten's generic con
cept is acceptab le. Holm (1976 ) , however , considers th e 
notat ion under R. bulg arioides , "Cum Chl. versiform i , 
cujus var ie tatem b . lividam FR. Syst. myc . II, p. 131 
forsan sistit , multum commune habet," as yet another 



TABLE 1 

Ka r!> ten Karsten Kars te n Karsten Knrs ten Rch m lloncy Whit e 

~ .J..lB!l_ _l!.lliL ~ 11885) ~ 11691 -931 __!_!2ill_ ~ 

bulga r iot de:s Wutstroemia (Rut s t r.] ( Rutstr.] Chl oros pleni u m [Ch lorospl .] Ombroph il a Rut s troemta Chl or oc lborla 

tu be: rosa Rutstroemia (Rut s t r . ] [Rutst r. ] Sclerotlnl a [Sc lcrotin ia ) Sc le rotin la Sc le: roti ni a 

,1mentacea Rutstroemla [Rutst r. J [Rutst r .] ( Rut s tr .] [Rutstr.] Ciboria Ciboria Ciboria 

homoc tt r pn Rut s troemla [Rut s tr . ] (Rutstr.] Scleroll nl<t {Sc lerotinia I Sc le rotmia Sc lcrou ni a 

curreyana Rutstroemia (Rut s t r.) (R ut s tr.) Sclet·ot in ia (Sde rottnia I Sc le rott n ia Sclerot inH' Sc le:roun ia 

macilen ta Rut s troemia (Rutst r. ) (Rutstr.) He lot! urn ( Helot lum J Ciborl n 

fi rm a Rutstroe mi a [Rutstr .) (Rutstr . ] Ctbor in [Ci borl a ] Ru t s troemia Rutstroemla 

ad us tn Rutstroemifl [R utstr . ) Sc:lcrot in ln (Sc lcroti nia] Sc l e roti ni~t 

g ractllpc s Rut s t roemta He lor tum l!lc lot ium ] Ciboda 

c lborl oldes 
f. ci borioidcs Rut s troemta 

ciborioides 
r. tenellil Rutstcoemia Ci boda 

t remc llosa Rut stroemia ?Rutst roemta 

bola rl s Ru t stroemia Rutstr-oemia 

fru ticeti Ruts t roemia ?R utstroemlll 

clatlna Rut s troemta Rutstroemla 

ca lopus Rut s troemla Rutstroemla 

violace:n Rutstroemia ?Ruts troemia 

Gene r ic a ss ignme n t o f seven orig ina l ep ithet s and some added epi the ts of Rutsii"'emla in var io u s a u th or s ' 

A minu s si gn ( - l indicAtes an untrea te d, a"'ail abl e ep ithe t . Gener ic names in b rackets ind ica te a p rev iou s l y trea ted Vl 

"' epithet no t treated aga in in tha t paper . VJ 
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qualification of the generic description , elimi nating P . 
bulgarioides as a suitable lectotype. Thi s i s a de batable 
point a n d something of a red herring, since the suggested 
alternative, P. firma, is also accommod ated with qualifi
cation by Karsten; at issue here is not the selection 
of the most approp ri a te lectot ype but rather the d irect 
circumscription of the genus. 

In !885 ( see Tabl e 1 ), Karste n sy nony mi zed R. bul
ga rioides under Chlorosplenium lividum, transferred 
R. macilenta to Helotium, recog nized R. tuberosa , R. 
homocarpa , and R. curreyana as spec ies of Sclerotinia, 
and recognized R. firma as a species of Ciboria ; R. a 
mentacea, wh ich p roduces nonspelate ascospores , was 
not treated . Both White (1941 ) a nd Ho lm ( 1976) suggested 
tha t Karsten, unaware of Fuckel ' s Ciboria and Sc lerot inia 
when he erected Rutstroemia , here ack nowledged sy nony
my with the earl i e r genera. White proposed that R. amen
tacea wa s om itted because Kars ten did not know the spe
cies from Finland. Ho lm wrote, "Karsten (1885) i n a sur
vey of the Finnish ascomycetes completel y dropped Rut
s trocm i a . One of the orig inal spec ies , R. amentacea~s 
omitte d , apparently by oversight. ... " 

But in 1887 , Karsten made a new combina tion in 
Rutstroemia, simultaneously proposing a new infras pecific 
taxon , R. ciborioides (Fr . ) Kars t. forma t enella Karst. 
This at l east implies that he h a d not aba ndoned Rut
s troemia in !885; in this light, the 1887 trea tment may 
have been an explicit emendation of both Rutstroemia 
Karst. (for nonseptate-spored spec ies , ba sed on R. amen
tacea ) a n d of Ciboria Fucke l ( for septate- spor ed spec ies, 
such as C. firma ) . The footnote accom p a n y in g the de
scription of t he new form, "A Ciboria Fuc k . spor is con
tin uis, a Sclerotinia Fuc k . sc lerotic deficiente diversa," 
has bee n inte r p r eted by su bsequent wor kers in t he conte xt 
of Fuckel' s ge neric circu mscriptions, obfuscating Kar
sten ' s apparent intentions. Hol m ( 1976 ) described it as 
"a bi t confused, as t he true Ciboriae have continuous 
ascospores . Nevertheless it mean~menda ti on of Rut
s troemia , excluding the sclerot iaceous s pec ies ." fCO'Fi""n 
~ .... r o t e , "it is Ci bori a t hat ha s continuous spores , 
and Rutstr-oemia th at ----na:s-5e ptate s pores, and by some 
abberation Karsten has re versed the two. Since he c lear
ly in tende d to re fer this species and his new form to 
the non-septate-spored ge n us, I treat the combinations 
in Rut stroemia as errors that can be correc te d . " Beca use 
recent aut hors (Kohn 1979 ; Carpenter 1981) hav e been 
unab le to locate t ype or authentic material of either Pe-
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ziza ciborioides Fr. or R. ciborioides f. tenella Karst., 
efforts to clarify Karsten ' s intentions have remained at 
a n impasse. Recently the junior aut hor located the halo
type of R. c iborioides f . tenella at Helsinki. This speci
men con s ists of a fusiform sclerotium em bedded in the 
s tem fragments o f a species of ]uncus g iving r ise to an 
apothecium wit h nonseptate ascospores. We have found 
this forma to be syno nymous with the older Peziza junci
fida Nyl. , which Palmer (1969) transferred to Myriosclero
tinia. It would therefore appear that Karsten emended 
Rutstroemia in 1887 (per haps in 1885) to include species 
producing nonseptate ascospores bu t not produc ing sclero
tia. Interestingly, Karsten had exam ined an d annotated 
Nylander's holot ype of P. juncifida, whic h he redeter
mi ned to be Sclerotinia curreyana; we assume that Kar
s ten simply failed to observe the scle r otiu m of his forma 
tenella, otherwise he would have referred the material 
to Sclerotinia. Of Karsten's original spec ies , only R. 
amentacca fits within this final emendation of Rutstroe
mia. Holm (1976 ) sugges ted t he possibility of lectotypifi
ca tion with R. amcntacea b ut rejected the idea because 
Rutstroemia would then be reduced to synonymy under 
Ciboria . Based on Karsten's description and emendations , 
however, Rutstroemia i s indeed synonymous in part with 
Ciboria and in part with Sclerotinia. Lest modern work
ers cite th e hallowed status of Rutstroemia in the panthe
on of well- accepted genera, we hasten to point out that 
5accardo (1889 ) placed the genus in synonymy with both 
of Fuc kel ' s genera . 

Rehm ( 1891-93 ) , presumabl y recognizing a p h y let ic 
group distinct from Ciboria, eme nded Rutstroemia to in
clude just one of Karsten's original species, R. firma, 
transferrin g or describing as new six additiona l spec i es 
(see Table 1) . This dramat ic departure from the emended 
generic concept of Karsten ( 1885 , 1887 ) , perhaps most 
accurately designated Rutstroemia Rehm * , was esse ntially 
the circu mscription (based on P . firma ) accep ted by 
Na nn fe ldt (1932 ) a nd codified by White ( 1941 ) in his com
prehensive monograph of Rutstroemia. While Den ni s 0978) 
recognized Rutstroemia in the broad sense of Whi te for 
a fairly large group of species c ha racterized by a n in
determinate subs trata ] stroma on wood or leaves and in 
many ca se s by ascospores which become septate and "bud" 
within the ascus , "Korf and h is pupils" (i . e ., Dumont 

Or , as Seaver ( 1942) p ut it, " lvhite's Ruts troemia." 
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1972 , 1976a, 197bb, 197ll ; Dumont & Kor f 1973 ; Korf 1973; 
Ker f & Gruff 1978 ; Kohn 1979 , 1982 ) seg r egate these spe
cies , and new, allied species , in to a t least four genera 
(Ciboria Fuckel , Lanz i a Sacc . , Moellerodiscus P. He nn . , 
Poculum Ve le n. ) , based pr-imari l y on apothec ia l microana
tomy and substrate associat ions . Eve n i f Rutstroemia is 
conse rved fo r Peziza firma, there can be no ret u rn to 
the broad concept of White, save perhaps fo r the most 
conse rvative or complacent of workers . At presen t many 
spec ies assigned b y White and others to Rutstroemia 
hang in limbo, not yet transferred to accept able and 
more taxonom ically prec i se generic names; a comprehen
sive , monographic revis ion of Rutst roemia sens u Whi te 
is long overdue. Those who wish to con serve th e genus 
for P. firma should ex pect to accommodate only a compa
ra ti ve l y small group of s pec ies , probably reducing Pocu
lum to sy nonymy under Rutstroemia. 

If all of t he approaches to the lec to typifica t ion of 
Rutstroemia have undesirable consequences, which solu
tion s wi ll cause t he least disrupt ion ta xonom ically yet 
conform to nome nclatural preceden t? Not conservation 
based on Peziza firma , which is nome nclaturally indefen
s ible a n d wi ll n ot preserve the "traditional" grou ping 
of s pec ie s th a t its s upporters an tic ipa te re ta ining . 
Honey's lectotyp ification has been d e fende d by Dumont 
& Korf ( 1972 ) a nd Korf & Dumont ( 1977 ) , who cla i m th e r e 
i s no nomenclatu ra lly based argumen t for rej ect i ng P . 
bulgarioides as lectotype. From a philosophica l s tan d 
point we ag r ee , but we also concede that this s pecies 
is peripheral to Karsten's concept and to s ubsequent 
emended circumscript ions. Peziza b ulgarioides. if rejec 
ted as lectotype of Rutstroemia, would then be accommo
d a ted as type species of SvrCek ' s genus. Piceomphale. 
\~e believe tha t lec totypification of Rutstroemia 1dth Pe
ziza a mentacea would then be the wisest app roac h , since 
it is consistent with Karsten ' s orig ina l concep t and hi s 
l a ter emendations. The name , thu s typified , would essen
tially be lost in synonymy unde r Ciboria , with ot he r 
s pec ies accommodated in Ciboria , Lanzia , Moelle rodiscus , 
an d Poculum. I t is t ime now to d ecid e how badly we 
need Ruts troemia a n d what will be ga ined by i ts conser
vation. A forma l proposal to conserve Ruts troemia wi th 
Peziza amen tacea as it s type species will be published 
in TAXO . Those commit ted to "savin g " the ge ne ric name 
for those fe w s pec ies centered a r ou n d P . firm a may wish 
to pro pose conservation wit h t ha t spec ies as type . \Yithout 
some formal ac t ion, Rut s troemia remains a generic name 
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of uncer tain applicat ion. Conservation of the name to 
fix the type species seems the onl y acce ptab le solution. 
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Si.:t-INARY 

Five species of dacrymycetaceous f ungi 
collected i n Hawaii are reported. This appears 
to be the first pub 1 i shed record of this group 
of fung i for the state . 

As noted by Ueki and Smith ( 1973) and Goos ( 1980), the 
fungi of Hawaii are still poorl y documented . No publ is hed 
record of dacrymycetaceous fungi have been found, although, 
as the fol l owing records will i nd i cate, these fungi appear 
to be rather >~ell represented in the islands. 

The fungi reported were co ll ected during 1968- 70, 
while the junior author >~as a member of the faculty of the 
University of Hawai i . The spec i mens cited represent the 
results of occasional collect i ons made while in the pursuit 
of other funga 1 groups and are not the result of a syste
matic effort to collect dacrymycetaceous fung i . Thus, thi s 
report may l ist only the most conspicuous portion of the 
dacrymycetaceous my co ta. 

1. Ca l ocera furcata Fries . This fungus is represented by 
a single collect i on. COLLECT!Ofl SEEN: H-218, on dead 
wood, Manoa Fall s Trail, Oahu. July 3, 1969. 

2. Dacrymyces deliquescens var. minor (Peck) Ken nedy. 
Th i s species i s a l so represented by a single collection. 
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COL LECTION SEEN: H-ll 5B, on dead wood, ~lo 1 oka i Forest 
Reserve. Feb. 7, 1969. 

3. Dacrymyces enatus var. macros cora Kennedy. A s ingl e 
collected was made . COLLECTI ON SEEN: H- 66 on dead 
wood, near t1urphy Ranch, t1o l okai. December 7, 1978. 

4. Dacryopinax spathularia (Schw.) ~lartin. Thi s was the 
most conrnonly encountered of all the dacrymycetaceous 
fung i , which may be simply a reflecti on of hi s con
spicuous nature . COLLECTIONS SEEN: H-1 59 , Manoa Falls 
Trai l , Oahu , ~larch 8, 1969 ; H-219, fla noa Falls Trail , 
Oa hu , J ul y 3 , 1969 ; H- 255 (cell. by J. t1eeker). Pa li 
Trail , Oa hu, Oct . 25, 1969 ; H-266, f·lanoa Fall s Trail, 
Oa hu , Dec. 1 , 1969; H-274, t1anoa Fall s Tra il, Dec. 9, 
1969; H- 284, Kana, Ha1~a i i (co 11. by J. Kadooka) 
Ja nuary, 1970; H-339, 11anoa Fa ll s Trail, Oahu, 11ay 4 , 
1970. 

5. Ditiola r ad i cata Fries. Three speci me ns a t scattered 
1 ocati ens 1;ere f ou nd , a 11 on decaying wood. 
COLLECTIONS SEEN: H-ll5, Mo lo ka i Forest Reserve, 
Fe b. 7, 1969 ; H-154 , Ma noa Fa ll s Tra il , Oahu, 11arch 8 , 
1969 ; H-343, Nuuanu s tream, Nuuanu Pa 1 i Dri ve, Oa hu , 
June 3 , 1970. 

Spec i mens cited are in the Herbarium of the Department 
of Botany, University of Rhode Is l and . 
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SUJ.f1ARY 

T~to·enty-one species of ~o·ood- ro tt i n g basid i omyce t es a r e 
reported to decay bristlecone pine. These are most l y from 
the Di xie ~ati onal Fo res t, Utah . Three arc he t erobasidio
cetes and the rest are homobasi diomyce t es in t he o r der 
Aphyllophoralcs. Four a rc bro~om r ot fungi. Aleu..~discus 

u. tahm1si8 is IJcscribecJ as ne"'·· 

In Augus t of 1973 the au thor s , a l ong with Dr. Ke nn e th J. Har tin , 
a ttcn\led the a nnua l o. E. Stuntz f.!yc o l ogical Ferny in Ccd<tr City , Uta h . 
Limi t ed col l ections of "''Ood - ro tting basidiomycetes we re made f rom 
bris tl econe pine , Pinus longaeva Ba iley, i n the v ici nity of Cedar 
Breaks , Iron Coun t y, in t he Dixie ~a tional Forest . Additiona l co l l ec
ti ons were made in the s ame loca lity by Gilber t son in September, 1982. 
Tlo'en t y s pecies arc i ll us tra t ed a nd desc ribed in t his paper. The Tl·cm
c lla l es arc rep resented by t h ree species , with the ot her 17 f r om the 
Aphy llophora l es . One species . Alow•odisc!l.s !J.tahensis . is described as 
new. 

Cur r e nt systematics separates the Grea t Basin bri s tlecone pine , 
Pimcs Zongaeva , f rom the Rocky Mountai n bris tl econe pine, P. aristata 
Engelm. Pinus al"istata i s d i stribu t ed in Co l orado, New ~texico (mainly 
t he Sa ngre de Cris t o Range), and t he San Francisco Peaks in Arizona , 
whi l e P. lcngaeva i s found in Utah, r\cvada, an d Ca l i forn ia ( Ba iley, 
1970). In addition t o the col l ections menti oned abo\'e f r om P. ZongaBva , 
t""o col l ections f rom P. aristat:a a r c me ntioned i n t hi s paper . 

Of the 20 spec ies co l l ected, on l y four arc br o "''Tl ro t fungi. These 
a r c Chaetoderma lzma , Ty'f'(TT!yces leJ,cospongia , Dacryoboluo oudans, and 
Helic:obasidiwn corticioides . In addition, n de teriorated specimen of 
Glceop}Jyllwn odoratum (Wulf. :Fr .} Imazeki (also a bro"'n r o t fungus) was 
observed on a bris tl econe pine l og a t Cedar Br eaks but not col lec t ed . 
tnd ividu~l s of b ri stlecone p.ine, speci f ica lly P. lo,tgaeva , are genera ll y 
r ecogn i zed a s t he o l des t l i v ing organisms on ea r th (Ferguson, 1968). 
The o l dest liv ing brist l eco ne pi ne kno"'1l has been da t ed at 4900 years 

Uni vers it )' of Ari zo na Agricu ltura l Experime nt Station Journal 
Ar ticle No. 3780 . 
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(Currey, 1965). This tree is in the Snake Range of east -centra l Neva
da . Othe r extremely o ld trees have been found in the White ~lount a ins 
o f Californ ia. Dcnd wood of bri s tl econe pine ha s also been determi ned 
to be over 8600 years o hl ( Ferguson a nd Grayb ill, 1983) by workers from 
the Dendrochrono l ogy Laboratory at the University of Ari zona. The 
occur rence of a signi fi cant number of wood- rotting fung i on dead wood 
of P. Zcngaeva suggests t hat its l ong su r viva l in a relatively sound 
condit ion is due no t so much to an inherent resistance to decay as t o 
the severely limiting envi r onmenta l conditions i_n most urcas i n whi ch 
i t grows. Apparentl y t he mic r oenvironme nt of bri s tl econe pine wood i s 
gene r al l y too dry or too co ld (or a combination of both) in t hese areas 
to allo~o· active growth of ~o'Ood -rott ing fung i for much of the year. I f 
thi s were not the case , the brown rot fungi i n par t icular wou l d remove 
the cel l ulose and hemic.ellu l oses from t he wood in a rel nt ive l y short 
time and leave s t ab l e brown rot residues composed lnrge l y of modif i ed 
I ig n in . This i s the ge nera l pa ttern of deve l opment observed in other 
high elevation coniferous fore s t ecosystems ~o·hcre spruces and true firs 
predominate. 

Microscopic obse r vat i ons were made f rom f r ee -hand sections mounted 
in 4\ KOH and phloxine. 1-te l zer ' s reagent was used to determine amy
loidi t y and dextrinoidity . Camera lucid:t dra ~o·in gs were made using an 
Olympus UIB microscope. Cnpi tnl i zed co lor na mes are from Ridgway 
( 19 12) . Collec t ions of voucher s pecimens ot he r than t hose of t he au
thors (JPL and RLG) are by Kenneth J. ~tart in ( KJM) and Rober t L. 1-lath
iascn (RLM) . All are f rom P. longaeva un l ess othe 1·wise noted. Dimen 
s i ons of mic roscopic structures are given in tJm . 

Annota t ed List o f Species t hat Decay Bri s tl econe Pi ne 

BOURDfYJ'IA CI!JEREA (Bres.) Bourd . e t Ga l z . , Hymen. Fr. p. 49. 1928. 
Basidiocarps thin, adnate, waxy-arid; hymenial surface smoot h, gr ay i s h-
1fthite; hypha! sys tem monomitic; sub i cul<Jr hyphae simple- septate, 2- 2.5 
in d iam; g l oeocys tidia mostly imbedded, elongated, with go l den ye l lo~o· 

refractive contents, 10- 20 x 4-5; basidia globose to ovoid, becoming 
cru i ate l y septate, 4- ccllcd, 11-l3 x 9-10 , epibasidia stout, up to 2 
wi de and 6 l ong; basidiospores broadly ellipsoid, hyali ne, negative in 
Melzer ' s rcngent, smoo t h, 7- 8 x 6- 6.5 . As soc i ated with a ~o·hite rot. 
JPL 238. 

BOURDOTI A EYREI ( 1\.akef.) Bourd. et Galz., Hymen . Fr. p . SO . 1928. 
Basidiocar ps thin, adnatc, effused, ~o·axy-pruinose; hymcnial surface 
smooth to s l ightly t uberc ulate, pa l e gray to ochraceous- t a~o-ny; hypha! 
sys tem monomitic; subicu la r hyphae simp l e-sep tate, 2- 3 diam ; gl oeocys
t i dia cylindric, imbedded or proj ec ting, ~o•i t h go l den, refractive con
tents , 25-30 x 3- 6; basidia g l obose to ovoid, c ruc iately septate, cpi
bu s idia 4, up to 5 l ong, 6-7 x 8 -11 ; basidiospor es hy~il in c , negative in 
Me l zer ' s reagent, subg l obose to ovoid, smoot h , 5- 6 x 4-4.5. Assoc ia ted 
with :1 white rot. J PL 226. 

i!ELICOBASIDIUM CORTICIOIDES Bandoni, Myco l og i a 47:9 18. 1955. 
Bnsid ioc.arps annual, resupina te, effused up to 5 em, hymcnial surface 
cream-colored, s moo th; margi n fer ti le; hyphal system monomitic; sub i cu 
lar hyphae s i mp l e-septate , thin -~o·alled, 3- 6 i n diam , ~o·i t h occasiona l 
branching; steri le hymenial s t ructures none; basidia elongated, dcvcl -



Fi g. 1. Bourdotia cinol"oa (JPL 238). a. subicular hyphae; 
b, g l oeocystidia ; c , basidio l es; d , basidia; e, basidia
spores. Fig. 2. Bourdotia eyroei (JPL 226) . a, subicu l ar 
hyphae ; b, gloeocystidia; c , basidia; d, basidiospores. 
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oping directly f rom subhymcnial hyphae, becoming coiled a nd transverse
ly septa te, 3-4 ce lled at matur ity, 8- 9 i n diam and about I SO l ong ; 
epibas idia aris ing s ing l y from each basidia l cell, stou t , straight, 
2.5-5 indium and up to SO long; bas i diospo r es ellipsoid . hyaline, 
smooth , 10-17.5 x 7- 10, ncgatlve in f.lelzer ' s reagent, ~ith a large, 
blun t apicu lus. Assoc i ated with a brown cubical pocket rot. RLG 
14270. Thi s is one of the fc"'· I ignicolous heterobasidiomycetes known 
to cause a bro"'TI rot. It occurs at high eleva t ion s throughout the 
Rocky ~!ountain s , particularly i n the sprucc-f i r zone. 

ALEURODISCUS LIVTDOCOERULEUS ( Karst. ) Lemke, Can. J. Bot. 42 : 252. 
1964 . 
Basidiocarps resupinate, corticioid, becoming widely effused, waxy; 
hymenial surface cream-colored to da rk bluish-gray; hypha! sys t em mono
mi tic; sub icular hyphae nodose-septate , thin-wa l led, 2 . 5- 3 . 5 i n dirun; 
g loeocystidia abundant , posi ti ve in sulphuric benzaldehyde, cyl indric, 
often monilifonn to mammi ll ate, i mbedded t o projecting, 4-12 x 75-95; 
acanthohyphidia abundant, c l ava t e, terminally aculeate, S-6 x 30-40; 
basidia clavate, 2- 4 sterigmate , 30- 40 x 7-9, with a basal clamp; 
bas idiospores broadl y cylindric, hya l ine, smooth, amyl oid in ~le l zer' s 
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Fig. 3 . Hel.icobasidiwn eor>ticioidee (R LG 14270} . a. s ubic
u l ar hyphae; b, basidia, some with s terigmata; c , bas idia
spores, some genninating. 

reagent, 3.5-S x 7 .5-9. Assoc i a ted with a distinct i ve white pocket rot 
of coni fers. JP L 236. 

A~EURODISCUS UTAHEIISIS Linds. et Gil bn., sp. nov . 
Fructi fica tio resupinata, cremea vel ochr acea; rhi zomorph.nc ad sunt; 
syst ema hypharum dimitica; hyphae gene r a t oriae f ibulatac ; glococptid i a 
adsunt, ll'lammillata, aurca , 30-40 x S-7 um; acanthohyphid i a adsunt; 
basidiosporae oblongae vel cllipsoidac, cchinulateae , amyloidae, 4- 5 . 5 
x 2-3 lJm. llolotypus RLG 11090 , l egit R. L. Gi lbert son, on Pinus !on
gaeva Bailey , Bristlecone Pine Trail , Cedar Breaks, Dixie Nat. Forest, 
Iron County, Utah , Aug. 18, 1973; in herb. Nntionnl Fungus Coll ections , 
Beltsville, MD, USA (BPI ) . 
Basidiocarps effused, adna te, c rea m t o li gh t ochre, s li ght l y farina
ceous, rhizomorphic , cracking upon dryi ng ; mnrg in d i ffuse , ind i s tinc t; 
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Fig . 4 . Aleurodiscus lividocoero.leuo (JP l. 236). a, subic
ular hyphae; b, glococystidia; c, acanthohyphidia; d, basid
ia; e, basidiospores. Fig, S. Aleu.rodiscus utahensis (RI.G 
11090, TYPE). a, generative hyphae; b, s kc l ctu l hyphae; c , 
acanthohyphidia; d , gloeocystidia, some with mucronate 
apices; e, basidia; f , basldiospores. 

hyphal s ys t em dimitic; generative hyphae nodose-septate , some loO'ith r e
f rac tive conten t s , 1.5-2 in diam; skeletal hyphae ascptate , thick-
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Fig. 6. Amphi'lema byssoides (KJ~f 433). a, subicu l ar hyphae; 
b , e ncrusted cystidia ; c , ba sidia; d, basidiosporcs. 

"'·o i led, 2.5- 3 in diam; gloeocystidia imbedded or projecting, most "''i th 
a small mammillate ap ical projection, with go lden, refractive con t ent s, 
30-40 x 5 - 7 ; acanthohyphidia densely tangled, thick-"'·alled, apically 
aculeate, with t he projections often extendi ng do"'11 t he sides, acu leate 
tips often breaking loose and f lonting free in slide preparations; ba
s idia clavate, 4-sterigmate, 22-25 x 3 .5-5, "''ith :1 basa l clamp; basid 
iosporcs shor t-cylindric to broad l }' ell i psoid, hyaline, fi ne l y echinu
l ate, amyloid in Melzer's reagent, 4-5.5 x 2-3. Associa ted with a 
white rot . RLG 11090, IIOI.OTYPE. This species has extreme ly small 
spores for an Alew>odiscus ; it is similar to A. wei'f'U Burt, but i s de
cidedly dimitic. Basidiospores are sma l ler and g lococyst idia more fre
quently mammillate than indica ted by Lemke ( 1964 ) for A. wei'f'ii . 

ANP!IINEUA BYSSOI!Je$ (F r .) J. Erikss . , Symb. Bot. Upsa l . XV I : 1 , 
p . 1 12 . 1958. 
Basidi ocarps loose , felty, readily separable; hymenia l surface "''arm 
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Buff, tome ntosc . subicu l um and margin arachno i d ; hyphal sys t em mono
mitic; s ubicular hyphae nodose-septate, th i n - wal l ed, 3-4.5 in diam; 
cystidia proj ecting, nodose - septate, finely inc rusted at the ti)l or 
oft e n ove r the entire p rojecting port ion , s l ightly thick-wal l ed, 4- 5 x 
up to 120; basidia c l ava te, 4 - ste r igmate, c l amped at the base, 4.5- 5 x 
20 -25; basidiospores e llipsoid to short- cylindric, smooth , hya 1 inc, 
negative in ~le l z. er ' s reagent, 2.5-3.5 x 4.5- S. Assoc iated with a '-'hitc 
rot o f conifers and hardwoods. KJ~l 423; KJ~I 427; KJt-1 433; RLG 14 269; 
RLG 14271 ; RLG 14 273. Amphinema byssoi des was the most common fungu s 
on Pinus longaova during the co llection per iod . 

CfiA ETODERJ.!J! LUNA ( Rom. ) Parm . Conspectus Syst. Cort., p. 86. 1968. 
Basidiocarps "''hite t o cream-colored, up to 2 mm thick , developing in 
small patches. these often becoming conf l uent; hymenium pi lose under a 
lOX len s; hyphal sys tem monomi tic; subicu l ar hyphae t hin to slight l y 
thick-walled, nodose-sep t a t e, 2- 4 i n diam; cystidia abundant, narro"'•l y 
c l avate, unevenly thick-h•alled, S- 8 x up to 160; ba sid ia narrOft'ly 
clavate, 2- 4 s t erigmat c, ft'ith a ba sal clamp, 4.5- 7 x up to 140; basidi
ospores cy lindr ic, s l ightl y allantoid, hya line , s mooth, negative in 
r>lclzer's reage nt, 4-5 x 13- 15.5. Associated "''i t h a brown rot. KJM 
426; KJN •13 7 : RLG 14 268; RI.G 14275. 

CYLiNDROBASIDI UM CORRUCUM (Bu r t) Ginn s , Ope r a Botan i ca 61 :54. 1982. 
Basidiocarps annua l , becoming wide l y effused, developing under snow, 
easily separable; hymenia l surfa ce smooth to merulioid, Ochraceous
To:•"''flY to Cinnamon BrO\oo'Jl , pellicu l ar on a soft , white, floccose subic
u l um 10hich extends beyond the hymenial layer marginally; hyphal system 
monomitic; subicula r h)'Phae nodose -septate, thin- walled , 4 - 5 i n diam; 
cys ti d in and other s teril e hymenial clements l acking; basidia cy l i nd 
ric , 4-sterigmate, 6.5-9 x 35-55; bas idiospores ellipsoid , hya line, 
smoot h , dext rinoid in Melzer's reagen t , 5 .5 -6.5 x 8-11. Associated 
"''ith a l<.'hite rot of dead conifers and hardwoods. JPL 225, RLG 11089. 

DACRYOBOLUS SUDAN$ (Fr . ) Fr ., Summa Veg . Scand. p. 404. 1849 . 
Basidiocarps resupinate, annua l, effused up to seve ral em ; hymenia l 
surface papillose, cream - co l ored to light buff; papillae wart-like to 
C)' l i nd r ic or conical, exuding a droplet of viscous , amber liquid that 
dr ies to form a resinous bead , often breaking away and l eaving a small 
crater a t t he apex o f the tooth; hypha! sys tem monomitic; subicu l ar 
hyphae thin to th ick-\oo·a ll ed, nodose- septate , 1 . 5-5 in diam; cystidia 
thi n-\oo·a ll ed , nodose-sept:lle , s imp l e-sep tate, o r a septate, c l ustered at 
apices of papillae , 70- 90 x 3-6 ; basidia nar row l y clavate to cylindric , 
<1-sterigmate, 20-25 x 3- 3.5, wi th a ba sa l c lamp; ba s idiospores narrow l y 
allantoid, hyaline, smooth, negative i n Me l zer ' s reagent, 5-7 x 1- 1. 5. 
Associated with a bro\oo'Tl cubical rot of dend conifers and hardwoods . 
Rl.G 14 272A. Dacryobolus sudans has a "'ide ecologica l amp litude, oc
curr ing throughout North America in coniferous and hardl<.'ood forest ceo
systems . 

!/AENA TOSTEREUM SANGUINOLEIITUM (Alb. ct Sch\oo' . : Fr.) Pouz., ecs ka Mykol . 
13:13. 1959. 
Basidiocarps resupinate to cffuscd - r ef l exed ; upper su r face t omcntose, 
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Fig . 7. Chaetode'f"111a luna (KJM 437). a, subicular hyphae; b, 
cystidia; c, ba s idia; d, basidiosporcs. 

buff to gr:lyj h)'l'DCniol surf ncc smooth, light buff to gray; wi t h a red
dish exudate where bruised: hyphal srs t em dimitic; genera t ive hyphae 
thin-"'·all ed , simple -septate, 2.5-4 in diam; skeletal hyphae thick-wall-



Fig. 8. Cy1.iru::!r>olxzsid iwn C!O'f'Y'U(Jum (.JPL 225) . a , s ubi cular 
hyphae; b , basid i a ; c , basidio spores. Fig. 9. Dacroyobolus 
sudans ( RLG 14272A). a, subicular hyphae; b, thick -wa ll ed 
skeletal hyphae; c, septate cystidia ; d, basidia; c, basid 
iospores. 
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cd, r a re l y septate , 3-4 in diam; cys t idia cy l indric, embedded, ~o.-ith 
go lden bro~m contents , 8-9 "' i de and up to 120 l ong ; acanthohyphidia 
cylindric, aculeate a t the t i p, 3.5-4 . 5 x 20- 35; ba sidia narrow l y c y
l indr ic, 4 -ster igmate, 3- 4 . 5 x 20- 35 ; bas idiospor es q•l indr ic, hya line, 
smooth. amylo id in Me l zer's reagent, 2 . 5-3 x 7- 8. Associated with a 
white rot. RLG 5023 , on Pinus aPistata , t-I t. Evans, Clear Creek County, 
Colorado. 

HYMENOCHAETE CI!INAM0,\1EA ( Pers . ) Bre s ., 1. R. Accad . Agiat i Atti 111. 
3: 11 0. 1897 . 
Ba si diocarps resupinate, widely e f fu sed , adn a t e , ve l 'lety , obvios ly se
tosc l!nder a lOX l e ns . becoming rimose on drying. drying a pa l e du s ty 
bro~o'll t o rust co l ored ; margin abrupt. conco lorous; hypha! system mono-
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Fig. 10. !laematoste'l'ewn sanguinoZent:wn (RLG 5023) . a, sub· 
icular hyphae; b, cystidin with golden contents; c, acantho
h)'phidia; d, basidia; c. basidiosporcs . 

mitic; subicu la r hyphae simp l e - septate, t hin- to firtn-lo'al l cd, bro\o.TL, 
2-2 . 5 i n diam; setae abu ndant , subulatc, narr01'1'ly upering, mostly 
Straight but a fc ~o.• curved , brown, thic k-walled, wi t h a thin, clear, 
membranous sheath at t he base . projecting, 7- ll ~o·ide and up to 100 
long; basidia cylindric, 4-ste rigmatc , 4-4.5 x 20- 30; basidiospores 
smooth. hyal ine, negative i n ~lclzcr ' s reagent, s hOr t - cy l i ndric, 2.5-
3.5 x S-6. Associated with a ~<.'hitc rot. RLG 11 091 

HYPHODONTTA SUBALUTACEA {Karst.) John Er ikss., Symb. Bot. Up sa l. XV I : 1. 
p. 104. 1958. 
Basid iocarps annual, resupinate , effused up to 5 em; hymen i a J sur face 



Fig . 11 . Hymenochaetc oinr.amomea ( RI.G 11 09 1). a, subicula r 
hyphae ; b, setae , one sho~oo· ing basa l sheath; c , basid ia ; d, 
bas idiospores . 
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cream·colorcd to pale buff , smooth, margin thinni ng ou t ; hypha l sys t em 
monomitic ; subicu lar hyphae abundan tl y nodose-septate, firm -wnlled, 
~o· ith frequent branch ing, 2·4 in diam ; cystidia f requent , cylindri c , not 
incrusted , t hi ck- walled at t he ba se wi th the wa ll gradua l ly th inning 
to~ards the a pex . up to 150 long, 5-7 i n d i am; basid i a clavate, 4 -
s t er igmate , 12- 15 x 4 - 5 , with a basa l c l amp; basidiospores a llantoi d, 
hyaline , smooth, nega tive in Mel zer ' s reagent , 6- 7 .5 x 1.5 - 2. Asso
ciated with a white rot o f dead conifers . RLG 14272. llyphodontia sub
alutacaa is s i mil ar to a nd grades into H. f loaoosa {Bourd. et Ga l z. ) 
J ohn Erikss . The l atter s pecies i s different i ated by its hydnaceous 
hymcnia l surface. 

PE!IIOPHORA PAR_TNOSA (Bres.) Hoehn . et Li t sch., K. Akad. Wi s s. Wien. 
Math . ~Nat. Kl . Sit zun gsb. 11 7 (Abt . 1) : 1095 . 1908 . 
Basidiocarps effused, adnate, grayish- whi te ; margin pruinose , th inn ing 
out; obvious l y cystidiate under a l OX. lens ; hypha l sys tem monomiti c; 
subi cu I a r hyphae thi n-wall ed, nodose- septat e. 2-2.5 i n diam ; cystidia 
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Fi g. 12. P.yphodon.tia .gubalutacea (RI.G 14 272). a, s ubicular 
hyphae; b, cystidia; c, basidin; d, basidios pores . 

inc r usted from apex to almost half their lengt h , s lender, tapering, 
s l i ght ly swo l l en at the base, thick-wa l led, 9 - 12 wide and up to 100 
long; ba s id i a c l avate , 4-sterigmatc, 6.5-8 x 19-20; basidiosporcs 
smooth , hyaline, subg lobose, negative in Melzer's reagent, S.S-7 .5 x 
8-9. Assoc iated with a white rot. KJH 428; KJM 429 ; KJ~l 434; JPL 228; 
JPL 229. 

PHELLINUS PIN! (Thorc:Fr . ) Pi18t, At l. Champ. Eur . III (1 ) . p. 517. 
1942. 
Basidiocarps sessile, effused -reflexed or rarely resupinate; pilei 
so litary or imbricate , ungulate to appla na t e , up to 9 x 13 x 8 em; 
upper · surface blackish-brown, becoming glabrous, zona te, and su l ca t e 
with age; margin reddish -bro~o~'l\ to Antimon}' Yel l ow, hi rsute; pore sur
face Tawny-Olive to Yello~o~• Ocher, the pores circul ar to a ngul ar, 2- 3 
per mm; dissepiments thick, entire; context reddis h-br own to yc l lo ~o~· ish

bro~o~'ll, up to 3 em thick, corky; individual tube layers up to 6 mm 
th ick; hypha! system dimit ic; generative hyphae hyal ine, th i n-walled, 



Fig. 13. Peniophoro faroinosa {KJM 434 and JPL 22 9). a , 
subi cular hyphae; b, cystidia ; c, basidia; d, hasidios pores. 
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simp l e - septate , 2- 3 in diam; skeletal hyphae th ick-wal led, s i mp l e 
septate, 4- 7 .5 in diam; setae abundant, subulatc t o vent ricose, 7 -8 x 
35 - 50; basid i a c l:lva t c, 4- sterigmate, 4-4 . 5 x 14 - 18; basidiosporcs 
subglobose , hyal ine , smooth, ncg:at ive i n Me l zer 's reagent, 3 . 5-4. 5 x 
4 - 5. Ca uses a white pocke t r o t o f hea r t wood in living coni fers. RLJ.I 
7530 , on Pinus aristata , San Fr :mc i sco Peaks , Coconino Na t . Fores t , 
Coconino Count )', Ar i zona. 

PILODERMA B'ISSINUM (Kars t. ) Jiilic h, Ber. Deutsch. Bot. Gcs . 8 1 :418. 
1969. 
Basidiocarps widely effused , t hin, fragile; hymcnial surfa ce pellicu
lar, go lden yello~o~• to cream co l o red on a wh i t e , arachnoid sub i cu lum, 
smoot h to p itted, oft e n appearing poroi d; margin o f ten ""' ith ""'hite 
rhiz.omorphs ; hyphal sys tem monomitic, s ubicular hypha e simple- septate, 
t hin - ~o;a ll ed , most incru s ted wi th mi nute or d is tinc t ive , wedge-shaped 
crys tal s , 2 .5- 4 in diam; cys t idia or other s t e rile hymenia l elements 
l ac king; basidia c lava te, 4 - s te rigmatc with s l ender sterigmata, 4-S x 
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Fig. 14 . Phellinus pin:i (RLM 7530). a, subicula r hyphae; b, 
t r ama l hyphae; c, setae; d , bas idia ; e, bas i diospores. Fi g. 
I S . Pi'Loderma byssinwn {RLG 11092). a , s ubi cular hyphae; 
b , basidia; c, basidiospores . 

10-12, s impl e - septa te a t the base; basidiosporcs ovoid , smoo t h, 
hyaline, negati ve in ~lclzcr's r eagent, 2 x 2.5- 3.5. Associat ed with a 
~o• h j tc rot. ?.LG 11092. 

TOMENTELLINA FIBROSJ. (Berk. et Curt.) ~1. J. Larsen , Mycologia Memoir 
No. 4, P. l i S. 1974. 
Basidiocarps effused, up t o 1 mm t hick , easily separable, hypochnoid, 
hymenia l surface ferruginous (Prout ' s Brown), ma r gin l ighter; hyp hal 
S)'S tcm dimi t ic; ge nerative hyphae simp l e-septate, 3 in diam; ske l eta l 
hyphae asep t a t e, t hi ck-wal led, yellowish, with occasional fine i nc rus 
tat ions , 4- 6 in diam; s keleta l hypha! cordons al so present ; cyst idia 
thi ck-wa lled, bro"-n, septate , pro jecting, 5- 8 x up to 130; basidia 
narr01d y clav ate, 4-sterigmate, S-8 x up to 90; bas idiospores globose 
to subg l obosc, yc llo"·ish- brown , negative in Mel z.e r ' s reagent, sl i ght l y 
thick-w{al l ed, heavi l y warted , api cui<JtC , i -9 x 8-10. Assoc iated rot 
undete rmined. JPL 232; JPL 235 . 

TRECHISPORA PARINACEA (Pers . :Fr. ) Li berta, Taxon 15:318. 1966. 
Basidiocarps thin and fragile, effused; hymcn ial surf:u.:e white to 
c ream- co lored , smooth to slightl y hydnoid, farinaceous unde r 30X lens; 
subicu lum and margi n arachno id; marg in with whi t e rhi zomorphs; rh izo
morphs a l so vi sible unde r the th in bas id ioca rps; hyphal sys t er.a mono-
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Fig. 16 . TomenteZ.Z.i na f ibPosa (JPI. 235). a, sub icu l ar hy
phae; b , cys tidium; c. cordon of generative hyphae; d , ba ~ id 
i a; e , basidiospores. 
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mitic , subicul ar hyphae thin-walled , nodose-septate , often ampullate 
at the septa, 2-3 in d i am; fine f iber hyphae a l so present , t hic k
walled, unbranched, 0 . 5-1.0 i n diam, t r aceab l e to t hin-wal l ed, nodose
septate hyphae ; ampu l l at ions up to 8 in diam; cysti dia and other s ter 
ile hymenial c l ement s lac king; basidia c lavate, 4- s terigmate, with a 
ba sal cl arnp , 4-4 .5 x 7-12; bas idiospores hya l ine, O\'Oid t o ellipsoid, 
i rregu l a rly echinulate, negative in Melze r's reagent. 3 .5- 4 x 2- 3. 
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Fi g . 1 i . Tr>echi spora far>in.acea (JPL 2 34, K.H-1 43 1, KJf.l 435). 
a. subicul ar hyphae; b, basidia; c , basid i ospores . Fi g. 18. 
T'rechispora vaga (RLG 14274) . a, subicu l ar hyphae; b , fi ber 
hyphae; c , ba sidia ; d, basidiosporcs. 

Associated with a wh i te rot. KJ M 43 1; KJM 435; JPL 234; JPL 239 . As 
Liberta ( 1973) points out , T. farinacea i s highl)' variab le in basidia 
carp morphology. The four s pec imens cited here a rc characterized by 
the i r cream- colored fari naceous hymcnial surface , conspicuous rh iz.o
morphs, and n ne fiber hyphae origi n:1ti ng f rom typical trcchi sporo id 
thin -l<l'a li ed, ampul I ;J t c , nodose-septate gcncrat i vc hyph3c. 

TRECHISPORA VACA {Fr .) l.ibcrta, Taxon 15:319. 1966 . 
Basidiocarps annual, res upinate , be com ing wide ly effused ; hymcnial sur
face cover ing intertwined cordons visib le unde r l OX lens, pale ye llow
i sh bro~o-n to dark purplish brown; margi n c ream-colored to ye llow or 
concolor ous with hymenial sur face, ~o·ith radiating co rdon s ; ti ssue red 
i n KOH so l ution; hypha! system monomitic ; s ubicu la r hyphae thin- ~o·all cd , 
nodosc-scpt:ae, some ampullate a t the clamps, mostly 3- 5 in diam ~o· ith 
ampull a tion s up to 7 in diam; cordons 45-60 wide; s t eri l e hymenia l 



Fig. 19. Tyromyces leucospcngia (JPL 240) . a , th i ck - walled 
trama l hyphae; b, basidia; c, bas idiospores. Fig. 20. 
Va:rar>ia athaba8censia {RLG 14276). a , s ubicu lar hyphae; b, 
manrni l la tc g l ococystid ia; c , dichohyphidia; d , basid ia; e, 
ba s idiosporcs . 
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st ructures none; basidia c l avate, 4-stcrigm3te, 15-20 x S- 6. ~oo· ith a 
ba sal c l amp; basidiospores s ubg l obosc t o ovoid or broadly ellipsoid, 
echinul3tc, hyaline, negative in ~lelzer's r eagent, 4- 5 x 3 - 4. Asso 
cia~ed with a ~o•hilc rot of dead conifers and ha rdwoods. RLG 14274. 
Tr>echiaporo vaga i s one of the mos t common cortic ioid fungi on dead 
conifers and hard"'·oods t hroughout North America. The ropy h}'111enial 
surface and the yellowish to purplish- bro~o.'fl co lor are distinctive fie ld 
charac t e r s 

TYROUYCt:S Li!.'UCOSPONGIII. (Cke . et Hark n .) Bond. et Sing. , Ann . ~lycol. 
39:52 . 1941. 
Basidiocarps annua l , sessile to effuscd-reflexed; pi l ei so litary, di
midia t e t o elongate, up to 3 x 7 x 3 .5 e m; pi l eus su r face white, f clty 
to papery, az.onate, smooth to rugoSe, soft; margin concolorous, curling 
do~<., and parti:tlly enclos i ng the pore surface, s terile belo~<.·; pore sur
face rough , wh i te to pale buff , po r es circular to angul ar, 2- 4 pe r mm ; 
di ssep i men t s becomi ng l acerate; contex t "'hite, az.onate, soft, cottony 
above, firmer nea r the tubes, dup l ex, up to 2 em thic k; tube layer hard 
and brittle, pa l e buff, up to 5 mm thick; tas te mild; hypha ! system 
monomitic ; context hyphae nodose -sep t a t e with nar!'ow, si nuous lumen and 
i rregularly t hickened wal l s, 4- 7 i n diam; cyst idia and other steril e 
hyrnenial eleme nt s l acki ng; hypha l pegs present; b:lsidia n:1r rowly c l a
vate, 4- stedgmate, with ;.1 bnsal c l amp, 4-5 x. 15-16; basidiospores 
allanto i d, hyaline, smoo t h , negative in Me l zer's re .izent, 1- 1.5 x 5- 8. 
Associated \dth a. bro~<.1l cub i ca. J rot of f al l en conifers and rare l v ns-
pe n; basidiocarps deve lop under s now. JPL 240. · 

VAR!-.RIA ATP.ABASCE:NSIS Gilbn., Mad roi'io 20 :282. 1970. 
Basidiocarps annua l , resupinate, usua l ly in sma ll patches up to 4 em; 
hymenial s urface smooth, l ight buff to p inkish buff; margin fertile, 
thinning out or abrupt; hypha! sys tem monomitic; subicular hyphae 
nodose- sep t ate, t hin - wa l led, 2-3.5 in di.am; dichohyphidia abundant i n 
the hymenial reg ion a nd a l s o imbedded, th ick- w::tll ed, strongly dex.tri
noid i n Melzer ' s r eagent , mai n branc hes up to 3.5 i n di:1m, a pi ces t:l
per ing; glococystidia abundant, embedded or projecting from hymeni um, 
some mammillate , positive in sulfuric bcnzaldehrde, up to SO l ong and 
4- 10 in diam, ~<.' ith a basal c l amp; basidia in a ca ttt hymcnium, develop 
i ng from ovoid to spherical probasidia, becoming narrowly c l avate, 4-
stcrigmate , 30- 40 x 5 - 6, with a basal clamp ; basidiosporcs tear-sha ped, 
~<.· ide at the distal end and t apering at the :tpicular end, hya line , 
smooth, negative in Melzer's reagent. 10 - 15 x 4 - 5. Associated with a 
~<.'h ite rot of dead conifers and aspen. RLG 14 276 ; KJM 422A. This fun
gus ha s previously been collected from Alberta and Arizona a nd presum
ably occurs throughout the Rocky Mountains . 
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142 3: foro subgenus Y'ead section 

ERRATA VOLUME EI GHTEEN 
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INDEX TO FUNGOUS AND LICHEN TAXA, VOLUME EIGHTEEN 

This 1ndex 1ncludes genera, in fra gene ri c tax a, s pec ies, and in fra 
speci fic taxa . New taxa are underl ined as arc the pages where they 

ar~d. 

Aca r-ospora ch lorophttnll 175. 177. 
178; sc hlc:tcht:rl 81 

Acaulospora 448 , 4Sl: Spinosa 4l.8, 45£ 
Acremonium 290: s t r ict um 260, 261 

26
t 2(,0fictyopsis ~· 262: .!.!!!!.!:!. 259 . 

~crospein1. fuse., 26! 
Aec\d iu m oc:ll yph11 e 218: barleriae 

219 : hnnwegltte 229 : oxalidls 226: pen
t!Utcmonh 214 : plantaginis 216: salamlt 
219 

Agar icus "'uratuli 192. 197: chnmacle
ontinus 192: ex succus 193: nlt idus 194: 
ssp purpureoful!glncus 19t. : purpu rcu s 
194: qulnq ucp<Ht i t us 192: r 15igall imuo 
19l , 196: roMccus 195: ruber 195 : san-

f~;~c~~l el:;:~s ~~: vcllc rcu s fJ usuccus 
Agyrophora lyngci 177 
Alcctor ia 179 : n lgrlca n s 177 : ochrol~u

ca 177 
Aleurodiscus :;t6: llvidococruleus 543, 

545: UIAhen sis 541, SM •. 545 : we iri i 546 
Al\.1ntopMmeh.'l ~~orp1Co1., 175. 177, 178 
Amnnit A ru besc~n~ 460 . 461, 474 : r u

brn 195 
Amaurodermil camer&rlum 511: 5C hom

burgkli 5 11 
Amphlnema byssoidcs 546, 5'7 
Anaptychia hypolcucll 81, 82 : lsidlo

p hora 82 ; sorcdu fc ra 82: spedosa 82 
Annvi rgn laxA 261 , 264 
Angiopsor " Afr ican11 212: hh·ats uk,,c 

213 
Anlhracoi dea 321: b i1 ldt'nsis 32 1; cu r

vulae 319 . 321. 325 : h u mll is 319. m. 
m:- 32>: l rrc:gulnru J7T:"'Iind~bergiie 
321 

AnunRit~a 287 . 292 : f ra gili s 261. 265 , 
287 , 292: het~rospora 261, 26S 

Aporpiu m 19: ca r yac: 19 , 20, 509 , 52l 
Arctornla c.lellcaiUl n 484 : tnterflxa 

483 . 48!. , !.88 
Ardhac h und r:. 337, 338: cns la spora 

JJ8, 340: cr11nspor a 338 : se lcnoldes 
338. 3£0, 3£2 

A rlhrod~rma simi! 26 
Arlh rog ra phh 49S. £96 , 499-502 . 505. 

506 : c u boldea 500-502. 505 : ki1 1rnf' 499-
502 , 505: la ngeronll 500: ltgni cola !.95 . 
,96, soo. 502, 505 . 506 

ArthropSTS !.95, 499: mic rosperma 496 , 
499, 506 : lruncata 499 -

Ascoc h yta 6l. 
Ascoc hylula 64 : oblones 6t. 
Ascoch y tullna 64 
Aspergill u s glaucus 499 

ca ":Kj~1~~~ 
4
'(i: nm ptu boln t.St.: aqu<'ltl-

Bo1 Sidtodf'ndron e y rei 19 
Rdlrnnie querna 266, 267 : rhomblcn 

3<0 

Bol~tu s 3'5 . 3'9. 352: bedi u s 347 , 
3£9, 352: ce lopu s 3'9. 350 , 352 : edulls 
351-353: 1uridus 349, 350 . 352 : plnlcoln 
350. 352 : piperatus .3'9 : s ub tomc: ntosus 
350 . 352 

Bourdotla ci nerea 542 . 543 : c yrc1 
5£2, 5£3 

Bra ch ysporl clln 2L3 
Br iosla 502 
Br yori e chal y bdformi s 177 
Bucllla disc Hormis 177: gtoophll,, 175. 

177 : modute 82 

Callcium clnereorufesce n s 82 
Calocer.1 fu r cntn 539 
Cnloplncn stillicid1orum 177 . 179 : t lro-

li ensts 177 
Celyplronectria 155: oh lcnsls ISS . 156 
Campo,porlum 268 : .l~m~268 
Cande\arie lla a urelln 177 , 179: vttel-

lina 177 
Ccnococcum gcophilu m t.7t.: gra n iformc 

t.61. t.62 
Ccpha1otrichum stemon l t i li 268, 269 
Ccra tobuld ium corn igcrum !t.O, l.l1: 

fibulatum 439-l.t.2 
Cc retocystls 165. 2££ 
Cercos pora 27£, 283 : u n icolor 281, 283 
Cerlporl ,, xylo:H roma totdcs 5 1£ 
Cct r<~rl ,, 179: cuculleta 177: de llsei 

177: nlVn h s 177 
Chlloeta sboll s i<'l SS. 64 
Choctodcrma luna 541. 5!7 , 548 
Ch a.c todlplodla 58 
Chae tosphilcroncma 58 
Ch aclos tlc tn 58 
Ch .1l11rn 171 . 173: c: ra uipcs 171 : cle

g nn s 165, 170 : fungor um 266 , 268 . 270: 
fustdioidcs 266 . 270: neoca lcdonl.lc 165. 
~-168: ovoidea 173: ~ 165 . ..!1.!. · 

Chala ropsis 165 . 173: populi !65. 
167 . 168. 171 

Chl or ldt um 280 
Chl oroc1boria 533 
Chlorosplcnium 533 : livtdum 53£: 

Slfor mh 532 
Cibor iA 532-536: fi rma SJl. 
Cilic lopodium 2!8 
Ci rc lnot r ic hum mncu l t for mc 27£ 
Cl adobot ryum 2.(88 
C\.1donin 179 : amau r ocraca 177 . 1 
C! Gdonia 179: umt~urocraea 177, 179 : 

cartosa !66 : carneola 175. 1i7, 179 : 
cc ratoph y ll a 82: cocclfc rn 177. 179: c~ 
nioc r aea 485: cyan ipt's 175 , 177 . 179: 
dahlla n a L86: macllton ta 82: m1niata f 
sorcd lcll,, 83: ochracca 83: oc: h rochlora 
!83 , !85: plcurotll !86: poc illum 177. 
179 . !86: pyxtdatn 177, 179 : s t rcpsills 
!.83, l.SS . 486: iubddlcat u la 83: symphy
ca rpa t.83. l.B6 

Cladosporium 70 : ac acilco1.1 70: macro-



carpum 70 

~~;:'ciu,~~~~~:,~~u~PZSEd'culala 2Q 
Coll~ma gl~bu l ent um 488 
Con loscypha 131. 136: bambusicola 

:~:: 1 Ji7TI~ va'r~~ · 13¥,~~~6 : llgnlcola 
Con to1hyrlum 6 
Cor~nu~\11'1 502 
Conolops1s byrsina Si t.:; capa ratus 

514: oc:cidl!ntalls 514: t~lfaril 56 
Corlolus pavonlus 515: plnsltus 515; 

pubucens SIS: sec lor SIS: versicolor 515 
Cornlcularla dtve rgens 177 
Cortlnarius 36!; St CI SJ~ nguinei 364: 

IUpl!'nensu 364. ,368, 373: t: ttlifornicus 
364. 369. 371, 373 . 374: hesleri 364, 
369. 371. 373 . 371.: marylandensis 364 . 
369 . 371: phoeniceus v oc:ddentalh 364 . 
368. 373: sa ngu !neus v slerraens ls 364 , 
368. 369 . J71 

Coryneum C3rpln tcolll ISO 
Crl nlpdlls sublividtl 356 
Crinulll U.S 
Cryptoc:oryneum condensa1um 270. 271 : 

rilstonit 270 
Cryptosporlopsis 136 
Cucurbita rla vaga ns 153 
Cyclomyces 1abaci nus 512 
Cyllndrobtuldlum corrugum 547. 549 
Cylind rotnchum oligospe r mum 270, 271 
C)•tospor1na 315 

l.lacrymyce& deliquescens v rninor 539: 
ena1us v mac ro spor a Sl.O 

Dacryobolus s udan s 541. S47. 5l.9 
Dac r yopinax spa thular ill 540 
Dac1ylann 287 
Dt'lcl yllnt'l t'l f"CIICt'l 177: rt'lmulost'l 177, 

179 
Daeda lea imponens 5J: mollh 308 
Darluca filum 228 
Dendrodoc:hlum 2l.8 
o~nllcul arl a 287 
Dermoc:ybe: 357. 360. 361. 364. 373: 

se:ct CJnnt'l bt'l nnae 371.; se:ct De rmoc:ybe 
373 : sect Mali cor ia~ 373: sect Sang um~
ae 357, 360. 364 . 368. 37 1. 373. 374: 
cinnabarlna J(iO , 371, 373 , 371.: c ramul
na 373 . 37l.: phocnicea v phoc n lcea 
373: Sllnguinea 360. 36L . 368 , 369. 371. 
37l. : \' sa ngu lne.l 371; v vi i lou 371; 
semlsanguinca 360. 364. 368. 373. 374 

Dit'lcht'l nthodes novo-~tun~~ns \5 SIS 
Otllpor! hopsis ~ppe:ndtcu\atll 90 
Di~ l r)·pe 73 . 77 ; bull~t~ 73. 77 , 76: 

lo'hi tmanen.ohi 73 , 75 , 77 , 76 
Dlt:tyopanusPuslllus 509. 510 
Olc t yoporthe 11.9: c.lnadcnsls 149 , ISO 
Dldymochaeta 6l. ---
Dlnemuporlum 159: lmm~rsum 162 
Dtorchidt um b rachta r u1e 22 1: flacc l-

dum 220: le:viglll um 220: t richol~e:nac 222 
O i ploc:la d iell~ sc alaroide:ii 269, 272 
Dlplogelas inospora 505. 506: grovesH 

506: prlnccps 506 
Olscos1roma 151: ma.ssarino 151: mu rl 

cal.l 151: polymor ph.l 151 
"UitTOT'i. radiclltt'l 540 

l>O'ralomyces s temonitis 268 
Dothichlza pyth ioph lla 95 
Drechslera 21.6 

565 

Echtnobot r yum .l trum 268, 269 
Endophrngm in 246 , 290: pnrva 290 
Endophrt'lgm t(!lJ a 273, 290 . 292; b lse:p-

1414 272 : hyme:noch4~ti cola 272; laurt 
260 , 27:.! , 273 

Entyloma arc tothectll 319, 322 , 325: 
bullatu m 32~ 319. m. 325. 
326: taraxaci 319:-:'J'257 326 -

Eplcoccum S: nlgrum m, 273: purpur
asc(!n!l 5 . 273 

Epidermophyton 235, 2.36 
Erysiphe I 13. 126 , 128, l l.O: sec! Ery 

liiphe 120, 126: 10ect Galeopsidls 125: 
sect Go1ovlnomyceli 126: actino&temmae: 
11 3 , 123 , 125 : ambros lae 117 , 119: ame
rlca na---- 113. 12l., 125: amphlc4 rp4~a e 
~139-141: Oquilcgtae: v r c.nu nc u ll 
120: t~rtemuu1e: 127 . 128; t'lsperlfoH o
rum 126: v anchusae 126: ch\orlln l hl 
113 , 120, 122: cic horacearum lTT."""l'T9. 
123, T2Z: v clc horac~arum 119; v 1ati-

~ca~~~·ellf!-i~~9;r ~~~:r~~~~~~ \2~~ 
corydnll s 120: l cucumldls 123: f d tcr
villae: 119: ( po!~n t illa~ 121: crucl fe:ro 
rum 120, 121 . 123; cummins iana 113, 
12l., 125: cynog1ossi ~chusae 
m: d lervlllae 11 3 . 119 . 120. 122 : echt-

~~6:1 5 s!f:~psr~~~01 : 2~~g~~~~: vra~:ecJl~:~~ 
11 3 . 121: glyclncs 139- ll.2 : -griCTlli 
128; fiTi={uae 128: hommae 128: ~-

fSJ/1itre:;bhoaz!:3i2 I¥t~m~;!ar!a""rt;:. 
tenttlla~-bifurcee: 121: tii6r'YZ2 11 3 , 

Wc~p,\~51~ lej~6~ezii7: 39 'macl;ay;c' ~~~ 
121: paeonlae 126 , 127: pilue 128 ; pi li i 
11 9 , 126: v desmodll 126, tl.O , II. I; 
polygon! 119, 123, 126, 139-ILI: rlcdlla 
no 121 : sedl 129: slk k imen sl!l 122 , 126: 
t huemen1i 113 , 121 : w~rneri 113, 120, 121 
~ 77; aTriieni~S-317 -

Eutypella sorb! 73. 75. 79 
Exc l pulo tmm~rsa 159 . 162 

f"aureli n .s Ind ica 505 
f"4vo l us b re sllfe: nsis 515 
Fe:nestella ll.9, 152: omorphA 153. 

155; bl papillete 150: canadensis 11.9: 
can adica ISJ , 155: o::onde:nuta 153: tu ml
da v rostrata 153: ulmicola 153, ISS: 
vestl 14 153 

f ilobolet us gracili s 509. 524 
flllv 1porus liebmanni 516 
fomi1opori 4 flovomerg inelll 521 
Fomilopth scu tell4l4 516: &upina 516 
Fu lvia 70; fulva 67, 271. 
Funalla phllippinen&is 53 
f usarlella hughesil 27 1, 273 
fu5tlrl um £39 
fuscocerr~nt'l portoricensls 509 . 512 
f us1cladium 2t.t. 
fus1d1um eleganiU1um 290 
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Ga noderma amazonense 5 11: llpplana
tum 511 . 512: v torn :uum 512: cotfcatum 
512: tornnt u m 512 

Ge n&bCII ccrcbriformh 1!6 
Gco:nyccs 499 
Gcotrichum 506 
Gigaspor<l LL5 , 446; g ig .,n tca l./,6 ; g ll

more i 4!l. 

nc~!'1;~~:11:0r~~m a~~tinum 54 : imper 
Glomus l.l.S, 4l.8: illbi d u m l.l.S, 45l.: 

catcdonium 446: c t unica t um u;S; gcospo
ru m 1./,4, l.l.6 : gc rdcma n nii t.l.S; occul
tum u .S. L54 

Goldanl ch lella US 
Gon<ll ophragmium 70 
G r:~mmoth<'lc !.Ctu losn 510 
Gr~~o phis s trilltu la SJ 
Gra p h lu m 21.1 • • 50S 
Gymnopilus c roccolu te us 355 
Gyrothrix 27L: podospcrma 269 . 27l. 

Ha d rotrichu m 91: a u·omaculans 91: 
lun1.lncnsc 91: pvrc nalcum 91, ~-95 

Hllcm.H os rcrcum Sllngutnolen t um 547, 
550 

Hansfordta pul v1nat& 271 , 274 
tlebeloma 3!.6 
HeHcoba si <.llum cortic loid u Sl. I. 542 , 

SLL 
Hcl ot lum 533. S3l 
Jle mi bcllrani.1 275 . 277: mit r a ta 259 . 

275.276 --
lierici\Jm 181; " l pestre ISJ -188: dllth
roides 181; coralloides 181-ISJ, 185-188 : 
e rinace us 181 

He ter oderm ia diademato 81, 82: obsc u
r.lt3 82 : trcmul3ns 82 

Hcx.1gona hydnoldcs 516 
Hcxagon i l'l 49 : opi nrin 49. 56 : 

1.9. 50 
Homothccium sorediosum 106 
Horrniac tella 292; a se tosa 292 : fusee. 

292 
Hormoncma dcmat\oid cs 95 
Humicol<~ L99 
llydnum dat hroldcs 182: compnctum 

270; coralloides 182; obhquum 303. )Qt. ; 
paradoxum 303 

Hymenochaelc ci nn a momea 5L9 , 551 
Hy phodontl .ll rloccos a 551: querc ina 

304: s ubal u tacea 550- 552 
Hypogymn la oroa rcttca 177 
Hypot rft c h y nn osorlol 82 
llypoxylon 95 

ldnclla 277 : gnsea 277 
lnc rustoporla nivea 517 
lrpex obliqu us ,304: par a do xu m 304: 

par:.doxus 304 
lsc hnoc;h.1ct.1 128: dcsmod i l 126 , 141: 

elsholtt.lu 128: pi lelle 128 

j u ng huhnia ni tid a 517 

La ctocolly b ia angios pcrmarum 356 
Lac tl poru s su l phurc us 517 
L.1m:l ;~ 536 
Lccl! nor:l 83: .11 rosu l phurea 487: bch-

rin g ii 175. 177. 179 : chloroleprosa 483, 
486- 488: chlorophacodcs ss p ch\orolcpro
s:. 486: cplbryon 177: fu se ;~ 83: lentl,qe
ra L92: loJkaeaM 488: po lyt ropa 177 . 
490 : rcagcns 483 , 487 , 488 ; subrad1osa 
1.83 . 1.88 . 490 

Lecci num 345-347. 349, 351, 352: cors i
cum 346 , 347: c rocipod ium 349: ins igne 
346; rugosiceps Jt.6. 350: sca brum 350: 
vcrstpcl\c 350 

J.cci dc.1 ,,ur icu t :u ,, 175 . 177 , 490 : co
t~rc ta t a v c l actu st a 83: furvcll" 483 . 
490: nlgroleprou 483. 490 , 492 

Lo:n:dtC"S e leg om. 517: i rnponen& 53 : 
st r iat a 517 

Le praria neglec t a 177 
Le p tog l um cyancscc ns 83: puigg.Hil 83 
l.c ptog r .1 ph lum 244 
J.o.,.eporus roseo-a 1bus SIS 
Lyoph yll um 379 : sec t Diffor mia 380 : 

sect Lyophyllum 380: sec t Te phropha na 

~~r i utl&~~llu"ffi' 3~~~· 3~ · 391, LOS : 

379 . 383. 390-392 : buxcum 
cens 386 : "'"'C'and ldu m 379, 
394; CllnCS~ 379 , J85 . 
399 . t.OJ : chamac1eon 379 . ,1SS"; 391, 

~: 3:~ · 391~0,)i.oo.40Z~z . ZSJ~dfOS~e~:;~~~~ 
tos~pe~~rur~ a~~~ ;:~: fai: i:j : i[: 
LOS : cosso~i.1n u m 381, 382: custygili'm 
386: fA\'rei 382 : hstulosum 379 . 381. 
387 . 395 , LOB . 412:~3: fu hgtnc
um 381, J'BB7 fumcscens 383: furfurcllu m 

~t ~11i. 3~i6: 39
: · ~inu~L :37~ ~m •J8t 

393 . nr: v olcns 3t9.3"8Z. 393 . 416. 

~:~~ ~~v~~ ][ ~~~b~f~5387~09t'nflm: 
t um 381, 383 : i nvcst i t um 379. 381. J8L, . 
395. 419 . 420:~num 383 : latl -

~;~~ ~~o~i,'l'::;:: ~: 3
fa1•: 

3f~br#J~ 
~~~~n~883d:7 ls~~ '·39':f!-: · ,if!: ,~zt,cof~!~:= 
'C"Cri'S379. 388 . 397 . 409-:-425. 4 26~
crospor um 384 ; muMsh icn s'e-382 ; ochr<'l
cc um 382 : och r oct ncrasccns 379 , 385, 
397. LOS , 413. ZIS. Z26 , 427: o ld ac 

~: ~~1. : ;;,el'7i~.ou~?'tce!:ll~d/9~ 
388 . 399 . G28 , i.Y; ruswu~9': 382. 
399 . 430 . m : rhopa opo urn 381. 382: 
b 3 105 379 , 388, 399, 431, 432; SC A -

~ 3~~~-JBs!it dt.JO~~s ~L3j6a~crn:~~ ~ 
2~: £· 4~~S :&ub~~~~:2:~~m ~(9~ub;~;: 
ulans~i: sykosporum 380 . 381: ten ebro
s um 382: tran s formc 380. 381 

~lagnaponh c 289: s a\ vl nil 289 
Mar.1smh1s bc1.c r r.1c 356 : phaeocys t \:<o 

356 
~lela m p so r<'l 2: ct~ rpint 2 
Mcl.,mpsorid ium I, 4 : a sl at ic um 1-t.: 

betulinu m 2: carpi n i 1-t.: 1ncrme I -
Mc liol a a rgent ina 290 



Mlcrodoch ium 277: grl~eum 271, 278 
Mlcroporcllus obovatus 518 
Micro.sphocr,, 113: bc r bcr t dlcola I 1£ 

Jl6: bt:rberldh IIJ, 11 5: v asiatica 
ll3. 114-1 16 : v berherld is 114. ~ 

~~::~~ 1
1
1'1.: t f~~o~:~~ 3p!!Jn-JAA '.s ::~: 

115: slchuantca 11 4, 11 5 
Microspo rum 23. 235 . 236 : cookei 23 
Moellcrodlscu s 536 
Myce n11 193 
Mycosphaerell& hokt 12 
Mycothyridium 152: vestilum 153 
Myrlosc:lerotin ia SJS 
Mys trospor iclla 18 
Myxotrlchu m sctosum !95 

Na kaue11 289 : sigmoldc3 289 
Nanntzzia 23: cooklel\11 2J , 24 

~vrh~;~>u~6:5~ 1'5. ~- IS 

NDdullsporlum 92 . 95 

Oc hrotcchla 179: frig id& 177 
Oiduxtendron !.95 . !.99 , 500 : kt& luc 500 
Oldmm la t lsporum 117. 119 : mlc ro-

tpermum 495 . 496, S05 
Ombrophila 533 
Om pha \odlscu' dt:cuua tu s 178; virg l

nl s 178 
Oospora cubo!dc11 501: microspermum 

!96 
Oramuu11 159 . 162 : h lrsu ta 161, 162; 

v htrsuta 162: v r a mou 162 
Orph nlospora atrata 178 

Pachyky tospora alabamae 518; papy
rocca SIS 

Panna r l11 98 . 105 . 11 0 
PtHdulvl~ 67, 70, 71: ~ 67. 

68.~-

;,t'a.G~tPttma 57, ~· 64: rad tcina 58 . 

-Pa raplthomyceli 67. 70: b r ideliae 70 
P<:~ r.:a t r lchoconl s blscptata 272, 273 
PMmcl\a pt:rfor aHt 83: v ul oph ylla 

83: .sax11 t ilh !78: !l.u1ctllll 178: u rccola
ta. 83 

t'armotre ma 83: ce t r11t um 83 ; ectlla
tum 83: leucoliemothet um 83; re ticula
tum 83: subis idiolium 8.t. 

Pcltlgcra lcucophlebla 178. 179: 
rc sccns 178. 179: sc a b rosa 178 

Pentophora fl'l r inoso. 551 , 553. 55l. : 
ludovlcitlna 186 

r ere nni poria medul1n-panis 518 
Periconia IS. 18: byuoides 18: dtgi-

tata 18: venezuela n& 18 
Periconiella IS. 18 
Pesotum 2'' 
Petrlcllldlum flm~tl 500 
P~yroneli.H~a lndl.:anensis 6 
Peziza ame ntacea 532, 536: hulg nrl

oides 531. 5Jl. , 536: ctbonotdu 53!
SJS: firma 531, 532 . 5Jt; -5J6 : juncJrtda 
535 

Phacographls loba ta 84 
Phacolso.ria clematidls 277. 279 
Phucom mu la r la 70 

567 

Phaeost,, l.,gmus cyclosporus 280; tcn
uiuimus 280, 281 

Phaeotnchocon u a u ra ta 340 
Phakopliora apoda 210 , 212: incomple

ta 210 : loudct iae 211: IOI! t ariae 210-2 12 
Ph~lllnus callimorphu s 513; cinc: han

ensls 513: contlguus 513 : faliiUOIOUio 
513: re rrugineo-velutlnus 513 . 521 : rcr
ruginosus 513 ; ~llvu s 5 13 ; v llcnold~s 
S13: pectinatus Si t;; p tni 552: punc lotl
£or mis su;; puncta t us 514 

Phta lophora 95 
Ph lcbop us bra. sllien,ls 355 
PhomA 5. 6, 57. 58, 62 . 61.: acicol& 

58: americana 5: c h rysa nthcmlc:olll 5: 
ep•cocclna 5: eupyrena 5: g lomert~tA 5: 
glumarum 6: he rbarum 62, 6L; lndt
anen lih 6 : isidiosa 6; jolya na 5: Ie
veille! 58 ; medicaginh 5: v pinodella 
62: rad lci na 57 . 58, 60, 62 : •epHdda
ll s 58: sorght na 5-12; tcleph ii 58 

Phomo pst s 527 , 528 : can na blna 527 , 
52~;h~o:1u feat~ i'V2 ;~;r85~i8n'n s;,o 

Physc ia 81; atpolia 81: dubia 175. 
178, 179 . ~>pecioliA v hypoleuca 82 

Physconla musc igena 178 , 179 
Physopclla a rrtc:an a 212: camel iae 

212; hlrntsu k ,, e 209. 213 
Piceompha \e 536 
Pilode rma btcolor 461, 463, 47l. : bys-

sl num 553 . 55£ 
PlsoHthus tl nctor! u s L61 , l.63 , 47l 
Pllho.1.scus langeronli 500. 50S 
Pl t homyces 70 
Pl3glostoma 87: devcx.:a 87 : solidagl

nh 87-90 
~fi'Urocytospora vesll t a 154 

P leurotheciopsis bramley • 279 , 281 

~~~!~~us 53~'rc~rluli Sits: dictyopus 
519; gula ncnsts 519 ; honduren s ili 519: 
IAclnln tu s 303 : 1~p r leurll 519: lig nosus 
Sl9; mtcrostomu s 520: obolus 520 : rhlzo
morpha 520 : t ncholoma 520; verstporu!> 
303 , 308 

Poria 19 ; alboSiygia 520 : cinchon.en
sts 521: laciniata 30.t. : radula 303, 
JOl., 308: r ick It 521: spina 52 1: vcrs i
por, 523 

Porog ra mme alboc.fnct,, 510 
Porothe leum poriadorme 511 
Pseudalleschena SOS: de.s~rtOtll m 

505: f tme t i 500 
Pseudophebe minulc u la 178: pubucens 

178 
Pse udobeltranla 337 . 338: chu mr un

geMI .S 337: c r lsta spor a 337 . 3!0: sele
notdes 337, 338. J.t.2 

l,seudocercospora. 283: unkolor 259. 
281.282 - -
~lieudodiptodia 6L: lignlanA 6l. 

Pseudomlcrodochlum 285: acicu\a re 
285: cy l indrlcum 285: la u rl 259 . 283 . 28.t. 

Pseudovah l'l mllcros p~rm.:a v I'Fti"cs tra
t3 150: ves1 ita 152 

t'1oroma 29. 30. 45, 97. 102 , !Ol., 
105: buchananll 39-l.O ; dur1etzil 98, 
!07: frut ic uto~um 29-1!_. J2 , JJ , 35-39 . 
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(Psoromll fru t iculosum) 1.7 ; hypno!'"um 
97 . 98 : i n ternec t en s 1.5 , 97 , 98, 103 , 

:~:''~~ . ~>aHO~rl~~dbe:om~~S~ -~~~~·m ~~~ 
38 . t.O-t2, 1./,-1.8, 106 : tenue 106: v 
hor ealc 1.5: v tc nuc 1.5 

Psoromld lum 98 

zs4.'e211.os~;.orzw. 28}§-287: rrag tlts 

Puccl nia a mj)JiTJop h1di10 218: 4 ndro~ 
gon \cola 213: itndropogoni• 209 . 2JL ; an
dropogonl s- h\ rtl 220 : apoda 210: ar
rhcnathcrl 21!. : antraxon ts-cl l la ri s 21l. : 
brnchypodli v ar r hcna thcrl 21 1.: v 
poae-ne morll ll s 215 : bromlnll 226 : ccn
ch ri v a ldca na 215: v cench rl 215: 
c ha sea na 209 . 216: chlorid lnA 218; c hl o
r id is 218 : coronauo 216 : cynodonti s 216: 
de~>champ i l ae 211.; d iete li i 218 : d ig itari
ae 221.: di gita r lae- ve lutinae 217: d igi ta 
r iac- vc st lt ac 217 : duth lae 218. 219: ema
cu l .l tO 209 , 219 : c ragrostidls 228: ~rt
nnthl 223 : e r l tr., cc nsis 219 , 220 : euco
mt 220 , 22 1: flll<:eida 209 . 220, 22 1: 
f r.sgosoana 221; hyparrhcn ia c 220 , 22 1: 
hyparrhenlicola 220; lncomp lc ta 210, 
211: kaernbac h lt 213: kue hni i 223: le
v i s v pan lct- u. ngul nall s 22 1: v trl cho
l .s c nac 222 : loudc:tt.se 222: mcla nocc pha 
ta 223: n.sk~tnishl kl l 223 . 22t: o,huc: n
sts 224; pGOICl 219 ; pc:rp1C:Xli0 S f llrrhe
OII theri 214: poae-nemore 1h 215: polyso-

;~nd2i~:: WS~ue:~J\~~t:e"z2i : w:;r ~: 2~r 
t r lchop terygl s 222; ve r sicolor 22/. 227 

Pycnoporu s sang u lncu s 521 
Pyrc:noctMc::tn 57 , 58 . 64: nc lco l m 57, 

58 : mAll 61.: nobi lts 57 : rnd ici ntl 58 , 
60: te lephil 58: terrest r is 58 

Pyrenula bonancnsis 8l; 

25;,Ylli_':~8'9i~ or~:~ 2~;isu 269 : ~ 

Ram,,llna graci li s Sl.: usnc:a 8l. 
Rhlnoc lndiell n 337 , 338: c rl !it l'l spor ll 

337-.3'0: cri tuporn 337 . 338: sc- lcnoi
des 337 , 339 . 34 1, 342 -
--.:l'htzocarpon copet'i"'dh 175. 178 : d t
spo,·um 178: geminatum 490; geographi
cum 178, l.90 : jemt la nd icum 490: t; upcr
flcle le 175 . 178 

Rhizoc tonla globularls 439-.G42: &ola 
nl 170 

Rh i:r.op1nc n mel.nnopht ha lmll 178. 179 

cenRsh '~6b,go~67 .e t ~ ;~ ~ ... , ;~~:ot u's46 ~60~ 1g ;6r 
L7l. ; ru beicen i 461. l.66 , l.7L 

Rhodoto ru la 3l.S . 3.!.9 . 352 : gl u t in i~o 
Jl.5-3t.7 . 351 

Rlgidoporu s 1t ne.11u s 521: microporus 
522 : !l ll ng u i nolent us 522: vinc t u!l 522 

Rlnodina turface e 178 
Ru u u la 191-198: a u ra t a 192; aurea 

192, 197: auror a 196: badla 195 : c ha
mae leon tl na 192, 193 : crocelil 192 . 193: 
dellca 193 : euucca 193: leplda 195: l u
tea 193 . 196: melliolens 195 : nau seos a 
v vltell lnn 196 : n ltlda 193 . 19l., 196: 
pu r purt'n 193: r i!ll ga1h n l\ 196 : ro~l\ cea. 

195, 196 : ro•ea 195; rubra 195: sangu i
nea 195 . 196: t;ph agnophila 193. l9l.: 
vel u tlpes 196: v lte l llna 196 

Ru ssult na 194 
Rutst roemlol 531- 5.36 : .lmen t.lcem SJl., 

SJ5: bulgiHiotdes 532 . 53£: c i hor ioi de~ 
r te ncllll SJ.G . 535 : curreyann SJt. : fir
ma 532 . 53G, 535: homocarpa 53!; mac t
len ta 532 . 5Jl. : tube rosa 53t. 

Scedosvor lum 505 
Sc h l zopo ra. 303 . 309 : ca r neolu tca 

309 , 310 ; p.u.1dOXol J03-J05 , 307-312 , 
523: phc lli noirles 309 : rlldu1A 303- JOS . 
307 . 308-312: tnchtltae sn--
326~h~tena 327: ~ 319 , 325 , 

---x teroderrne aura nt lum 461. t.65. l.](; 
hypogaeurn 1l.6 

Sc le rognst er xe rophilum l t.5- 147 
Sc lcrophomn pyth iophlln 95 
Sc lerot ln ln 532- 535 : c ur rcyanll 535 
Se bac tnn Gt. l 
Se ima tosponum 151 
Se ptofu s idium 290: elegantulum 28L . 

289 
Suq ulclll lum 290: candelab r um 278 . 

290 
Singe rta 162 
Si rodoth \5 95 
So1orlne bupore 178, 179 
Soro5ptJr lum azma t ii 331: pollinlao: 

33 1: tumdac len 5 328 
Sphace lot heca chrysopogonis 331: 

c hrysopogonh- g r y ll l 331: crucnt a 331 
Sph.1er 1.1 c h rcn be rgli 153: 111mtd.1 

153: vn1 saeform ls 153. 155 : vesrl!n 152 
Sphaerophoru s 179 : frt~.g tlls 178: g lo-

bosus 178 
Spheerops15 actcola 58 
Sphaerotheca aphanis 121 
Spllocaea 2l.l. 
SporaSiat la tes t udi nea 178 
Sporldesmlel l .n 2t.3, U6, 254, 292: 

br~tc hy$por ioides 2t.9 , 250 . 252 . 25t.: 
hy a losperma 2Z3, 2t.6: v hyaTos perm~t 
24l. . 245 , 252, 251.. 255 : v nova c-zele n
d i ae 2l.l. , 2t.6, 2t.7 , 252 . 25!. 255: pa r
v.n 290-292 

Spor idesml um 2l.3 . 2t.6, 292: leptospo
rum 279. 292: p.uv lssi mum 292 

Spor ls,orium 328. 331: nndr opogonrg
acicu l~tt l 319, ~: ch r yso5fgonl!l . , • 

lli: 3~~~· tu~; iac~;~: n~~;, izs: J;Tlhnt a c 
sporocadVii"Sr- -
Squama r lna Je nt lgera 175 . 179, 483 , 

l.92 : nlva ll s L92 
Stac h y lldium c yclospor um 280 
Stecche rlnum c r11ssiusculum 356 
StereocAulon n vu lor um 175 . 178 , 179 
St erc-um 11 uSir11 le 509 . 52L 
Str icherla mu r ica ta 151: oh ienS\~; 156 
Sub raman lomyC'es fus i !:ia prophy tl cu~; 

279 . 287 . 293 
Sulllus 3l.5, Jt.7 , 3l.9 , 351 . 352: bovt

n u5 350: eothu r nmtus .G60, .G67. l.74: fla 
V!dus 352 : gr11 nula tus )l.S . )'7. 3l.9 . 
350 . t.60, t.69 . 47t..; g revtlle t 351; lule-



us JLS . 31.7, 31.9- 351 , 353: plRc id us 1.60 , 
t.68 , 1.71.; puncu~s 1.60, 1.69. 1.11.; t om~n
totiuto 1.60 , 1.10, 1.71.: variegatus 3t:7 , 
350. 351: vhic ld us 350 

Taen lolcll a dlchotoma 264 : murlcat a 
15 1 

Teic ho~por.., lo!.9 , lSI. ISS : mur !C<ltol 
151: oh1ensu 155 

TC!ichospore ll<t ohiensis ISS 
Tel raposporium rjlvenelil :.!93. 291. 
Thamnolla 179: subuliformls 178 
The lephora terres tr ls 31.6 . 1.60 , L6t: , 

m 
Th lt:ll'lv !opsls 16S. 170 , 173 : basl cola 

165: neocaledoniae 165 , 166, 170 , 17 1: 
,.•alleml adormis 165 . 173 

Thyru radla t a 1.88 
Thyrldium 152: rourat um 153 : tum i-

dum 153: vestlt um 152. lSI. , ISS 
Thy ronect r la 155 
Tinctoporellus eptmllttnn 523 
Tonen tell iM fibrosa SSt.. 5.55 
Ton1n tll CAerul~onig ric tln s o!.SS 
Toru la h~rbarum 279 . 293. 29.5: 

quaternella 295 
Trameteti corruga ta 523 : sc abrosa 

523 
Trechispor<a f<a r in.:ace<a 55.1.. 556 : va-

gtl 556. 558 
Treme lltll pol )•porlnl'l 19. 20 
Tr ichoc ladia golovinil 11 5 
Trichocladium 277 
Trlcholoma 299: 5ec: t Ge nuina 299. 

301; mllnza nlt ae 299. 300-302 
Tr lcflophyton 235. """'1"'.>6: ment agroph y

tes 2J6: rubrum 2J6 : sulfureum 21.0 : 
tonsu rl'lns 235: v su lfureum 235 . 236 . 

~~~~ su5~:"sulhf;!~:"iia-:t~ · 239
' lfQ. 

Trl chosporlella SOl , 502, S06 
Trlc hotheclum 248 
Trlposporlum ravendlt 293 
Tubercularla 21.8 
Tuburclnla 332 
Tylopi lus 345. 349 : fe lleu s 352-353 
Tyromyc~s l4ct~us 19: l~ucospongill 

54 1. 557. 558 

Umb lllcarla arclica 178: cyll ndrica 
178 : decuuat.:a 1.90: hype rborea 178: 
probosc idea 176 , 178: tor rdacta 178 

Uredo 228 : a nhra xonis-eiltar l& 211.; 
ce neh racola 215: digltll ril'l~coln 2U: kn
bllleensis 209. ~; kig~z 1ensh 228: iiii!-

569 

\ m idis 232: pol llnl ae-imberblS 210: li o-

J~~I!-~~g~mJ~th 209 . ill• 228: t heme-

Urocy li tis 332 , 333: nn~mones 332 : fl 
carlae 332 : murashi n skyi 332 : niVIIII S 
332: novae-zea landiae 332: ranuncuh 
332 : ra nunculi-a uchcri 325 , 331·333 . 
335: rnnu nculi - aurlcoml 332: r'iiiU ucu
h-buliATI'IC: 332 : ranuncu li-lanuglnotol 
332: ranuncuh-murlcn tl 332 

Uromyces 229 : clignyl 228-230: e rto
ch loa 232: hyparrhen1ae 209 . 229 . 230: 
keny~nsiti 2JQ : le p tOdcrmul 232: !mea • 
rl s 231: peglerlae v pegheriae 231: seta
riae-it nli cne 232 . 2.3J : tenulc uti s 233 

UsneA r ub icund4 81. 
Usttlftgo 333-335: nlslncae 331.: and ro

pogoni s -aclcula ti 328: a rcnnrlae- bry-

jfS.yl!;;j , 
3~4. ~k ~::~i;AncllerJjjl;r!~~ 

cel lierl 33'ZT durhaea na 33J:: fl osculo
r um 335: holos tcl 334: in te rmedia 335: 
Jehud nnn .334: major 333: moenchl
ae-mll nticlle JJL: mor lnac 335: scabio-
sa~ 335: s uec 1S11 e 335: v iol.:~.ce.:a 333 : 
violaceo-l rr~gularl! 333: v ioiAcco-ve rru
culou 333 

Va t u condcnsa ta 153: ehr~nbergii 
153: vcstlta 152 

Vllbllri tt. 152 
\'4ran tt. ..Uhllbll sce nsh 557 . 558 
Ven t uria 21.J: , 248: cAr pophito. 21.8 : 

lnaequalis 271. 
v~rm icu l a ria acicoltt. 57 
Vc rm lcularlopslella 159 . 162: lmmer

sa 160-162: v immcrsa !62: v ramos4 162 
Ve rmicuta r lopsls 159 . 162:--iiii'merif, 

159 . 162 
Verruc~~r·IA e r lchsenll 483. 1.93 
V~rtic lcl4du~I1A 21.l, 
V~rt ic il\ i um cyclosporum 280: tenut s

s lmum 250 
V~stergrenop &is ls idi a ta 1.88 

'fl'n llem t o. scbt 173 

x,nthop4 rm~ll4 incurva 175. 178 
Xanthorla C4 ndelaria 178, 179. 490 : 

~Iega n& 178. 179, 1.90 

Zalcrlon 262 
lygosporlum 295: ~chinosporum 294 , 

295: glbbum 295: mi nus 295 
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