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GAEUMANNOMYCES, LINOCARPON, OPHIOBOLUS AND 
SEVERAL OTHER GENERA OF SCOLECOSPORED 
ASCOMYCETES AND PHIALOPHORA CONIDIAL 

STATES , WITH A NOTE ON HYPHOPODIA 

J . WALKER 
Biology Branch, Biological and Chemical Research Institute , 
N.S.I~ . Department of Agricul ture , Private ~!ailbag No. lO , 

Rydalme re , N. S. H. , 2116, Australia 

SUMNARY 
TI1e genera Acan thophiobolus Be rlese , Acanthotheciella v. HOhn . , 

Cylind rina Pat ., Dilophia Sacc. , Exilispora Tehon & Daniels , 
Gaeumannomyces v . Arx & Olivier, Lidophia Walker & Sutton, Li no
ca rpon H. & P. Sydow , Micros telium Pat ., Ophiobolus Riess, Ophio
chaeta ( Sacc . ) Sacc. ,Ophiosphae re lla Speg. ,Ophiosphaeria Kirschst ., 
Ophiottichia Berlese and Schizacrospermum P. Henn. are described 
and discussed on the basis o f their t ype specimens . Gaeumannomyces 
is re- defined as a hyphopodiate genus . C. caricis n . sp . on Carex 
and Ophiosphaerella e ri kssonji n. s p. on-Ca~stis are -
described . New combinations ar.e made i n the gene ra Leptospora 
Rabenh., Lophodermi um Chev. 1 Ophioceras Sacc . 1 Ophiosphae rella 
Speg . , Phialophora. Medlar , Plagios phae ra Petrak and Sphae rulina 
Sacc .. Seve ral o t he r s pecies in the above gene ra and in Las i o
sphae ria Ces. & de Not. , Leptosphaeria Ces . & de Not. 1 Lepto
s phae riops i s Be rlese 1 Leptos poropsis v . HOhn., Linos pora Fckl., 
Phaeosphae ri a Miyake 1 Rha phidophora Ces . & de No t. , Rhaphidospora 
Fr. & Mont. , Sphaeria Haller ex Fr . and Winter ella auct . are also 
conside red. Phial ophora radicicola Cain is descr ibed from its 
t ype specimen and cul ture, and related Ph ialopho ra s pp. and 
conidial s t ates of Caeumannomyces are considered. The use of the 
te rms hyphopodium and appresso r i um fo r some· organs of attachment 
and penetration i s discussed. 

INTRODUCTION 

During work on the taxonomy of the cereal take - all and 
related fungi (Walker, 1972 , 1980), type specimens and 
other collections o f several genera of sco lecospored peri
thecial and pseudothecial fungi have been examined . Descrip
t ions of some of these have been i ncluded (l<alker , 1980) in 
a book dealing wi t h the biology and control of take-a ll 
(Asher and Shipton , 1980) but t his does not include taxo-



nomic detail, no specimens are listed and several genera 
unconnected with cake-all are not included. 

The aim of the present paper is to provide taxonomic 
and specimen details for the genera and species included 
in Walker (1980) and co give similar information and 
detailed descriptions for several other genera and species 
not dealt with there. Details are also included for 
Phialophora conidial states of Gaeumannomyces , and related 
Phialophora spp . , and a short d1scussion on the use of the 
term hyphopodium for hypha! organs of attachment and pene
tration in t hese fun gi is g iven. Genera are considered in 
alphabetical order , and synonyms are cross-referenced in 
the text. Herbarium abbreviations used are those of Holm
gren and Keuken (1974, 1976, 1977, 1978) . The symbol I 
after a herbarium abbreviation indicates that typematerial 
from that herbarium has been studied. Publication dates 
for some earlier references and, i n particular , for the 
various pages and parts i n t he four volume IconesFungorum 
by A.N. Berlese, are taken from Stafleu and Cowan (1976). 
Indices under specific epithet, and host or substrate, are 
given at the end. 

Frequent reference is made, especially under Gaeumann
mycWs, Ophios~haerella, Phaeosphaeria and Phialophora 
to alker (19 0) where details not repeated here will be 
found. The various chapters in Asher and Shipton (1980) 
give details of the biology and pathology of Gaeumann~ces 
~and its varieties, and also an extensive bib o
grapny-on all aspects of the cereal take - all diseases and 
the associated fungi. 

It is possible that the name Phialophora graminicola 
(Deacon) t~alker, published formally as a new combination 
in the present paper, may be found already in papers by 
other authors dealing with cereal root fungi, especially 
S.D. Garrett and J.W. Deacon. Use of the name in such 
papers is provisional, pending its formal publication in 
this paper. This is mentioned in order to avoid any 
confusion at a later date about the publication date of 
this binomial. 

ACANTHOPHIOBOLUS 
Acanthophiobolus Berlese, separate from Atti del Confresso 

Bot . Int . , Genova, pp . 4-5, 1892 (see note oeiow a out 
aaEe;--Type sp. ~· helminthos porus (Rehm) Berl. 
~ Ophiotrichia Berlese, Icon. aung. 1, 105 , Jan.l893 

(not val1dly published;-&ase on Leptoshora helmin
~ Rehm, as Acanthostigma helmint oslorum 
(Rehm) Sacc., see d1scuss1on under Ophiotr ch1a) . 
OShiochaeta (Sacc.) Sacc. , Syll . Fung . 11 , Pt. 3, 
3 2 , 1895. -
Lectotype sp. 0. ~racilis (Niess!) Sacc 
= Ophiosphaerfa 1rschstein , Verh . Bot. vereins Prov. 

Brandenb .!i,[ (1906), 47- 48, I9"0/.-
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Type sp . Q. tenella Kirschst. 
Berlese (1892) erected his new genus for Le~tospora 

helminthospora Rehm (1882), originally describe on 
rott1ng cloth from Augsburg, West Germany. He also 
included several species placed by Saccardo (1883) in 
Ophiobolus subgenus Ophiochaeta. Acanthophiobolus was 
distinguished from Ophiobolus by s uperficial perithecia, 
ornamented especially on their upper surface with black, 
rigid divergent setae. This was the character that 
Saccardo (1883) had used for his subgenus Ophiochaeta. In 
contrast to this, Berlese (1892) removed the setose species 
from this subgenus to Acanthophiobolus and retained in 
subgenus Othiochaeta those spec1es attached to a meandeting 
basal myce ium and he designated Oihiobolus herpotrichus 
as the subgeneric type. Further d scussion of this and of 
the confusion surrounding t he name Qphiochaeta is given 
below under t hat name. 

A study of the types of several species has shown that 
they cannot be distinguished and should be placed i n the 
one species of Acanthophiobolus. The earliest epithet 
found so far for this species comes from Sphaeria helico
~ Berk. & Br. (1852). A description and illustration 
or-tlie specimens of S. helicospora in K were given by 
Walker (1972) and a partial synonymy proposed. A more 
extensive synonymy and detailed description, with list of 
specimens examined is given here. 
Acanthophiobolus helicosporus (Berk . & Br . ) \~alker, Trans . 

Brit. mycol. Soc. ~ (3), 445, 1972 . --

- Sphaeria helicosgora Berk. & Br., Ann. ~- Nat . Hist. 
ser.2, 9 , 383, 1 52 (type inK I) 

- Ophiobo!us helicosporus (Berk.& Br.) Sacc. ,Syll .Fung . z. . 350 , 1883. 
• S!haeria chaetophora Crouan , in Crouan & Crouan, 

F . Finist. 26, 1867 (type in CO I) 
= OphiObOius chaeto~horus (Crouan) Sacc ., Syll . 

Fung. 2, 353, 188 . 
= Ophiochaeta chaeto)hora (Crouan) Sacc., Syll . 
~- 11. Part 3, 52, 1895. 

= opnfospnaeria chaetophora (Crouan) Kirschst. ,Ann . 
MYchl . 34, 198, 1936. -

Lasiosp aer!a gracilis Niessl, Notizen Uber neue und 
kritisch. Pyrenomyc., p . 36 , 187~ i'ilFl ~-

= Acanthost1~ gracile (Niessl) Sacc., Syll. ~-
2. no. 18 . 
Othiochaeta ~racilis (Niessl) Sacc . , Syll, Fung. 
1 , Part 3, 52, 1895. 
~iosthaeria iracilis (Niessl) Kirschst .• ~ 
~amenf. Mark randenburg k (2), 204, 1935 

or1g1nalln0t seen; from Muller, 1952). 
= Ophiobolus ~racilis (Niessl) MUller, Ber. schwaz 

bot. Ges. 6.£, 336 , 1952. - ---
= ACantnophiooolus gracilis (Niessl) v.Arx & MUller 

Studies 1n Mycology (Baarn) No.9, 83, 1975. 
= Leptospora-heTminthospora Rehm, Hedwigia 11. 122, 



1882, (type in S I) 
= Acanthos tira helminthosporum (Rehm) Sacc . . Syll . 
~- 1. 21 , 1883 (Saccardo i ncor r ec t l y gives 
'LaS"i osphaeria o helminthospora Rehm as t he bas ionynP 
Acanthophiobolus helminthosporus (Rehm) Berles eo 
separate from Atti del Congresso Bot. Int . , Gei1ova, 
pp . J-5 0 1892 . 

: Othiochaeta helminthospora (Rehm) Sacc. 0 Syll .Fung . 
1 o Part 3o 352 0 1895 . 

Ophros~haeria ~enella Ki rschst. , Verh . Bo t. vereins 
Prov . randenb~06), 47-48 0 ~(type In1il") 

( CoDments on names : · ( 1) Berlese (1892) included Las i osphaer ia 
gracilis Niess!, Sphaeria chae t ophor a Cr ouan and Rhaphidophora 
incompta Car. & de Not . i n Acanthophiobolus but did not make new 
combinations in Acan thophiobolus for t hese epithe t s . (ii) MUller (1952) 
placed Ophiochae ta c ladi i Croche t (1 923) on Cladium ~ (L.) Pohl 
as a synonym of Ophiobol us gracilis af t e r study of the Crochet collec
tion, but did no t mention the s pi r a l ly arranged ascospores. Crochet ' s 
s pecimen has no t been s tudi ed during the pr esent wo r k so 0 . cladii is 
no t lis t ed for mal ly in s ynonymy he r e , al though it is prob8'bly A.heli
cosporus (for seve ral c ol l ections on Cl adi um ma r i scus , see bel ow). 
(iil) In t he li tera t ure , t he name 'Lasios phaer ia helmin thospo r a Rehm ' 
has a lso been seen but Rehm (188 2) desc ribed his species as Leptospor a 
hel minthos pora and I could find no evidence of publication of the 
Las iosphae r i a name . As Holm (1957) poin ted out when discussing Lepto
spora, t he r e was some conf us i on i n t he ear lier liter ature r egarding 
Le ptospora and Lasios phaeria. ( iv) On t he label of Sphaeria he l ico
s pora Berk. & Br . issued as!· e urop . 14 1, Rabenhor s t noted that he 
conside r e d it a new genus , but appar en t ly he ne ver descr ibed i t ) . 

Ascoca rps s upe rficial , globose t o subglobose to broadly conical, 
ofte n with fla tte ne d base , dark brown to black , 150- 300 1Jm diam , with 
rigid, dark brown to black set ae, especiall y on their upper ha l f ; wall 
thin , o f 3-6 l aye rs of cel ls , outer layer a textura angularis of cells 
10-20 1Jm diam with thin br own wall s , cells smal ler around the os t iole 
and t ending to be a rranged concent r ically around it i n some collec t ioos; 
os tiole 25- 40 lJm diam; setae a r ising from da r k br own cells i n ascocarp 
wall , 7-15 l.Jm wide at t he base a nd tape r ing t o a r ounded, pal e r apex 2-
4 J,.tm wide , septat e , va r iable in leng t h , many 150- 250 (300) lJm , amongst 
these seve r a l forming a shorte r se r ies 80-1 20 ~m long , ostiole surrouxl
e d by 10- 20 short, da r k brown, conical setae , with ob t use o r acute apex, 
10-14 lJm wide a t base , 4- 6 lJm at apex, 25- 35 (45) I.Jm long , projecting 
inwards ove r the ostiole (Fig. l ) , setae sometimes with a shor t na r rowed 
zone 10-20 lJm behind apex , seta wall 2. 5- 3 1Jm thick nca r base . Asci 
long cylindrical to e l ongated clavate, bi tunicate , 110-1 65 x 7-1 0 1Jm , 
na rrowe r near base , asci of variable length a nd matur ity seen i n the 
one ascocarp, apex r ounded a nd s l igh t ly t hickened, apical appa ratus 
not seen , base foo t-l ike , eigh t - spor ed. Ascospores tightly coiled in 
a dense s pira l, di r ect i on of spiral clockwise viewed f rom apex of ascus , 
hya l ine t o faintly yellowish in mass , 1. 5-2 lJm wide, as long as o r 
slightly l onge r t han the asci but due to dense spiralling leng t h not 
de t ermined a ccura t ely , estimat ed a t about 160 1Jm in an ascus 130-140 lJm 
long . Pseudopa r aphyses abundant , hyaline , filiform, of va r iable 
diame t e r and o fte n s howi ng sever a l slightly swollen bumps along thei r 
l e ng t h, ( 1) 1 .5- 2 (2 . 5) lJm wide , longer than the asci . Superficial 
mycelium s parse , s urrounding a nd joined to base of ascocarp , of 



hyaline to pale br own s eptate hyphae, septa not pr ominent o r abundant, 
branching and f using into a loose reticulum or thin sheet , hyphae 2 .5-
5 1Jm diam, non-hyphopodiate. 

On dead leaves , leaf sheaths, stems and inflorescence stalks of 
various , mainly monocotyledonous, plants in damp places, especially 
but not exclusively Cype r aceae and Cr amineae, and on cloth; probably 
common in temperate a r eas. 

Illustrations: Berlese ( 1892 , setose ascocarp, ascus, ascospores; 1890-
1900, Vol. 2 , as Ophiochaeta helminthospora, habit , s etose ascocarp, 
ascus , ascospores) ; Dennis (1968, as!!· helminthospora, setose asco
carp, ascus with spores); Kirschstein ( 1907, as Ophiosphaeria tenella, 
habit, setose ascocarp. ascus, ascospor es) ; Walker ( 1972, ascocarps, 
asci, spiralled ascospores). 

Specimens examined: On ~ acutiformis Ehrh ., Surlingham Br oad, 
No r folk , England, 15.vi.l944 , E.A . Ellis , lMl 16728b ; F-latford Mill, 
Suffolk , England , 9.v.l948, J.P.Morgan, IMI 28563a (both as ' Ophio
sphae r ia gracilis 1 ). 

On Carex elat a All. 1 Flatford Mill, Suffolk, England, 9.v.1948, 
~I. B. Ellis 28566a (as 'Ophiosphaeria gracilis'). 

On Carex paniculata L., Le Va llon, France, date not given,in CO, 
HOLOTYPE of Sphae ria chae tophora Cr ouan (slides as DAR 33711); Bath
easton , England , 7 .vi.l867 (or 1869?), in Herb. Berkeley in K (slide 
as DAR 337 12); Wiltshire, England, April 1859, C. E. Broome , Rabh. F. 
Europ. 141, dups. inK, Land UPS (as i· helicospora). -

On Ca rex pendula L., Moccas Park, Hereford, England, no date, 
M. B. Ellis , IMI 4 7041 (as 1 Ophiosphaeria gracilis 1 ) . 

On Ca r e x riparia Curt . , Rathenow, Germany, 9.v.l905, W. Kirsch
stein, in B, LECTOTYPE of Ophiosphaeria tenella Kirschst., see below 
(slides as DAR 32 150) i Wheatfen Broad, Norfolk, England, 28 . iii.1948, 
M.B. Ellis , lMI 2778 1; same, 25. v.1946, IMI 34659; same, 29.v.1950, 
IMI 4202G ; Half Noon Island, Hickling Broad, Norfolk, England, M. B. and 
J.p. Ellis, IMI 34857 (all un collections as I Ophiosphaeria gracilis') . 

On Cladium mariscus (L.) Pohl, all from Wheatfen Broad, Norfolk, 
England;~947 , E. A. Ellis, IMI 15413 (as 1 0phiochaeta sp.'); 
17.vi11.1947, E.A. and M.B. Ellis and R.W.G. Dennis, IMI 17329; 8.11. 
1948, E.A. Ellis, lMI 34392 ; 25 .v.l948, E.A . Ellis, IMI 34588; l.v1i1. 
1949, E.A. Ellis, lMI 36147 (all as 'Ophiosphaeria gracilis ' ). 

On Cyperaceae, unde t., sheet in K with three packets (a) on Carex 
pani culata (see above) (b) No.l97, Spye Park, 19.iv .l 850, LECTOTYPE of 
Sphae ria helicospora Berk. & Br. (see below), with drawing of asci and 
spiralled ascospores (slides as DAR 33713) (c) labelled 1 Sphaeria heli
spora B. & Br.' a nd stamped ' Herb. Berk. 1879 1 (slide as OAR 33714); 
Spye Pa rk, Wiltshire, March L863, C.E. Broome, in UPS (as 1 Sphaeria 
helicospora 8. & Br. 1

) . 

On Glyceria maxima (Hartm.) Holmb., Wheatfen Broad, Norfolk, 
England, L3 .v.l945, E. A. Ellis, IMI 11404b (slide only showing setose 
ascocarps and asci with spiralled ascospores); Flat ford M.ill, Suffolk, 
England, 7 .v.1948, J.P. Morgan, !HI 2856 1 (both as 'Ophiosphaeria 
gracilis') . 

On Iris pseud 1 acarus L., Kootheimer Teich, Bri.inn, Germany, July 



1874 , Niessl , i n N, LECTOTYPE of Lasiosphae ria gracilis Ni essl , see 
below (slides as DAR 33702) ; Ras tat t, Germa ny , 20 .viii.1 875 , Schroe t er, 
in ~~ (slides as DAR 33703) . 

On Juncus subnodulosus Sch rank, \oo'hea t fen Broad, Nor fo l k , Eng land, 
26 .v.I 947,1G\ . a nd M. B. Ellis , lNI 15470b . 

On Lep i dosperma s p . . Amiet ' s Track , near l ave r' s Hi l l , Vic t o r ia , 
Aus tra lia , 14 . xi.l9 65 , G. Bea t on, UU lt 620t. (as 'Ophiochaeta sp .'); 
fi rst Aust ra l ian reco rd. 

On Ph ragmites a ust ral is (Cav. ) Tr i n. ex St eud . (as f . conwunls) , 
\'j'heat f e n Broad , Norfol k , England , 29 . v. l 950 , M. B. Ell i s , I NI 42032 
(as 'Ophiosphaeria gracil i s ' ) . 

On rotted cl oth , Augsburg, Germany , 14 . 11.1880 , N. Br i t ze l may r, 
i n S, HOLOTYPE of Le ptospora helminthosp.:>ra Re hm ( sl ides as DAR 3)283) . 

Lectotypification is necessary for some of the names. 
In describing Sphaeria helicospor a, Berkeley and Broome 
(1852) did not quote a defin1te collection, but stated ' On 
leaves of Cyperaceae , l<est of England'. From the material 
available inK, the small sheet numbered 197, marked 'Spye 
Park ' and dated ' 19.iv.l850', showing the fungus as 
described above and with a drawing of an ascus with densely 
spirally arranged ascospores (figured in Walker, 1972) is 
chosen as LECTOTYPE of the name Sphaer ia helicosaora Ber k. 
& Br . . It is the only collection seen which pre ates pub l i 
cation of the name and Spye Park is a count r y seat, 4 miles 
s.w . of Calne, Hiltshire , in the wes t of England (Bar tholo
mew , 1943). In his origina l descrip t ion , Kirschstein (1907) 
mentioned two collections of Ophiosphaeria tenella, on 
~ saectabilis M. & K. and Ca r ex rtpal~O at Gr oss-
~an Rathenow, in June l90~d n 5 but neither 
was listed as type. The collection i n B labelled '~p~io
~ tenella WK. Nv. sp. et. gen.' in Kirschste n s 
~on Carex ripd r ia, Rathenow , 9.v.l905 wi t h red 
sticker, is designate LECTOTYPE of t he name Ophiosphaeria 
tenella Kirschst .. In describing Lasiosohaer ia ga~c1l1s, 
~(1876) listed two collec tions on l r 1s pseu acor us 
from BrUnn and Rastatt. The BrUnn collectiOn 1n M, l abelled 
'Lasiosphaer ia fYPf.ilis n .s. ' collected in July 1874 is 
chosen as tECTO . . 

The exact date of publication of Acanthophiobolus 
Berlese could not be determined from ava1lable sources. A 
copy of a separ ate f r om Atti de l Congresso Botan ico I nter
nazionale Ge nova 1892 in-eKe IIOrary of the Commonwearcn
Myco l og1cal Institute has pages numbered l - 10, one plate 
label l ed ' Tab . xxii ' and is dated at the end of the text 
'Agosto 1892' . Acanthothiobol us is described on p.4. 
Saccardo (1895) in list ng Acan thophiobo l us as a synonym of 
O~h iochaeta (Sacc . ) Sacc., gives 1ts year of publication as 
1 92. I n contr ast , Clements and Shear (1931) and von Arx 
and Muller (1975) list it as published on p.57l of the Atti 
in 1893 , and Lindau and Sydow (1908) cite the Berlese ---
artic l e on pp.567 - 576 o f the Atti in 1893 . It is not known 
whether the separate of the Berfese article dated August 



Figures 1 and 2 . I. Acanthophiobolus helicosporus , short 
osti.olar setae and bases of long wall setae, x 733. from 
lectotype of Lasiosehaeria gracilis i n N (slide DAR 33702) . 
2 . Lcptosphaeria compressa , asci and ascospores , x 733 , from 
holotype: of Exilispora plurisepta , ILLS 8404 (slide DAR 33733) . 



1892 was issued prior to the publication of the Atti in 
1893 . If it was, then August 1892 can be accepted-as-the 
date of publication of Acanthoehiobolus Berlese (Art.30). 
If not, the date will be that 1n 1893 when the Atti were 
issued. The fact that Saccardo (1895) gave the~2 date 
indicates that some printed matter may have been available 
t hen and the 1892 date has been used here. 

Several authors recognised the close relationship 
between the species here reduced to synonymy under A. 
helicospora. Kirschstein (1907) commented on the similar
ity of Las1osphaeria gracilis Niessl to his Oohiosphaeria 
tenella and, although no new combination was made at that 
t1me, suggested that Niessl's species be placed in Ophio
slhaeria. Hohnel (1907) placed Q. tenella in synonymy . 
w th Crouan's Slhaeria chaetoahora as-ophTochaeta chaeto
~- Heese ( 921) commence on the extraordinarrry
CIOSe r elationship between Leptospora (as Lasiosphaeria) 
helminthospora Rehm, Lasiosphaer1a gracilJs N1essl and 
Ophiobolus chaetophorus (Crouan) Sacc. an regarded them 
as spec1es of Acanthohhiobolus. Kirschstein (1936) agreed 
that Q. tenella, ~- c aetophora and~- gracilis were the 
same and reduced all to synonymy under Oph1osahaeria 
chaetophora . Malb ranche and Niel (1890) note the spiral 
arrangement of ascospores in S. helicospora and the simi
larity with S. chaetolhora Crouan, but also noted that 
Berkeley and-Broome ( 852) had not mentioned setae in their 
original description of ~- helicospora. l-!alker (1972) 
examined the collections of Crouan and of Berkeley and 
Broome, described and illustrated the setose ascocarps and 
spiralled ascospores, and showed that ~- helicospora 
provided the ear liest name for this fungus . 

The collectiOns of A. helicos-eorus examined came 
mainly from England and-Europe , w1th one from Australia . 
It is perhaps more widespread than these collections indi
cate and may be a common saprophyte on dead leaves of 
Cyperaceae, to a lesser extent Gramineae and other mono 
cotyledons and occasionally on textiles of plant origin. 
It seems to occupy an ecological position similar to that 
of some species of Chaetomium , another genus with append
aged ascocarps. 

ACANTHOSTIGMA 

Acanthostigma gra(ile (Niessl) Sacc. • Acanthophiobolus 
he1icosporus q.v.). 

ACANTHOTHECIELLA 

Acanthotheciella Hohn . , Sitzungsber.Akad .Wiss.\o!ien ~· 
451, 1911 

Type sp. A. barbata (Pat. & Gaill.) Hohn. (as '(Pat .) Hohn:) 
Ophiobolus~us Pat. & Gaill., Bull. Soc. ~!yco l . Fr. 
L 114-115, 1888 (type in FH ! ) --

s Ophiochaeta barbata (Pat. & Gaill.) Sacc. ,Syll.Fung.ll, 
Part 3, 352.~ --



A full description and illustration of this and other 
species of Acanthotheciella and their Ypsilonia conidial 
states was g1ven by Nag RaJ (1977). Study of the type and 
other collections of A. barbata confirm his observations . 
Acanthotheciella is cnaracterised by superficial dark 
glabrous, tuberculate or setose perithecia, seated on a 
pseudoparenchymatous hypostroma with surrounding mycelium, 
and containing aparaphysate unitunicate asci with hyaline 
to faintly pigmented scolecospores. It is associated with 
an Ylsilonia conidial state (Nag Raj, 1977). The known 
spec es occur on dead scale insects. Saccardo (1895) and 
Berlese (1900) listed 0. barbata amongst the species they 
placed i n Ophiochaeta \q.~ 
Illustrations: Nag Raj (1977·, ascocarps, asci, ascospores , conidial 
state). 

Specimens examined: sur ecorce, Atures , Venezuela, July 1887 , Herb. N. 
Patouillard No . 91, FH, HOLOTYPE of 0 . barbatus (slide as DAR 33715; 
only conidia seen); Puente de Chimbo7 Venezuela , August 1891, Lagerte.im, 
Patouillard sheet 5984 in Fl:l (slides as DAR 33716 ; pe rithecia, asci, 
ascospores and conidial fructifications present); ad corticem arbor . 
frond., S . Leopolda , Rick, no date , Patouillard sheet 5984 in rH ( slide 
as DAR 33717; only conidia seen, possibly an aberrant form of ,!.barbata , 
see cotrm~ents by Nag Raj, 1977). 

COCHLIOBOLUS 

The genus Cochliobolus Drechsler (1934) is not consi
dered in this paper. I ncidental mention of the genus is 
made under Leptospora, Oohiobolus heterostrophus and Q.zeae. 

CYLINDRINA 

Cylindrina Patouillard, Bull. Soc. Bot. Fr.33,155 -15 6 , 1886. 
Type sp. f. delavayil'SE. {type--ril Flil) 

Ori ginally collected on dead leaves of Lipari{ lilii
flora Reich. in Yunnan, China, Cylindrina 1e ivay was 
described with sparse smooth black cylindr ca perithecia 
1-2 mm high, with a truncated cupulate apex containing a 
circular , sometimes widely opened, ostiole, and very long 
thin asci 300 - 350 x 6- 7 ~m containing fi liform continuous 
ascospores as long as the ascus . Paraphyses were descr ibed 
as linear . The genus was cons idered close to Acrospermum 
Tode. Arnaud (1912) noted the similarity of the descrip
tions of C. del(t9ti and Acrospermum parasiticum Syd . in 
Sydow & Butler ) (on leaf spots of Heptapleurum 
venulosum (Araliaceae), India) and concluded that Acrosphr
mum and Cylindrina were closely similar genera . Ainswort 
~71) , following Arnaud (1912), listed Cylindrina Pat. as 
a synonym of Acrospermum. Sherwood (1977, p.l42) reduced 
Cylindrina to synonymy under Stictis Pers.. She commented 
on the sparse nature of the type collection and gave a 
brief description. 

The type specimen is minute, consisting of a fragment 
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of leaf with one fruiting body. This is s l ightly less ~n 
1 mm high and roughly 0.8 mm diam, black, circular in crrss 
section, hollow, with its base embedded i n the leaf tissue 
and a circular apical pore. The fruiting body is somewhat 
shorter than originally described and examination indi
cated that its apex may have been cut off at some stage. 
In view of the scarcity of the material, no slides were 
made. I doubt that it would be possible to categorise 
Cylindrina Pat. from this collection and would regard the 
synonymies suggested by Ainsworth (1971) and Sherwood 
(1977) as tentative . This generic name should not be used 
for later collections. 

Spec imen examined: on leaf of Liparis liliiflora, Yunnan , China, no 
date on label, Abbi Delavay, llerb. Patouillard 7226, in FH, HOLOTI'PE 
of.£. delavayi (a second label printed 'Herbarium Francavillanum' on 
which is written ' Cylind rina delavayi Pat.' is inc luded with the 
specimen). 

DILOPHIA 
~ Sacc., Sykl. Fung. 1. 357, 1883 (Sphaeriaceae), non 
~ T. Tompson, Hooker's ~.Bot.~, 19, 1853 

(Cruciferae). 
Type sp. Q. graminis Sacc. (Type in Gl). 
Dilophia Sacc. is a later homonym of Dilozhia Thompson. 

The new generic name Lidophia Walker & Sutton1974) was 
proposed for it (q . v . ). 

EXILISPORA 
Exilispora Tehon & Daniels , Mhcologia 19, 113 , 1927 

Type sp.~. plurisepta Te on & Daniels (Type in ILLS I) 

Petrak (1941) consider ed Exilispora as a synonym of 
Ophiobolus Riess. von Arx and Muller (1975) reduced it to 
synonymy with Lettosphaeria Ces . & de Not. and transferred 
the type (and on y) specLes as h· tlurisepta (Tehon & 
Daniels) von Arx & Mulle r . Study o t he type specimen con 
firms its placement in Leptosphaeria, but it is considered 
to be not distinct from L. compressa (Rehm) Holm (see des
cription under this name). 

GAEUMANNOMYCES 
Gaeumannom}ces von Arx & Olivier, Trans. Brit. mycol. Soc. 

35 (1 ' 29-33' 1952. 
fYpe sp. £. graminis (Sacc . ) von Arx & Olivier 
: Rhaphidop10ra graminis Sacc .. Nuevo Giorn. bot. i tal.?._, 

307-308, 1875. -

Figures 3 - 7. Caeumannomxces . 3 and 4. Q. graminis var . graminis, 
external wall layer of perithecium, x 733, f rom holotype in PAD (slide 
DAR 21032). 5 and 6 . c. caricis, asci and ascospores, x 183, from 
holotype in C (DAR 32062) .---=r:-r .£!.!..!£!.!, associated hyphopodia, x 733, 
from holotype in C (slide DAR 32062) 
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In describing their new genus, von Arx and Olivier 
(1952) did not examine the nomenclatural type , but based 
their description on specimens of the wheat take -all fungu!.\ 
thought at the time to be Saccardo's fungus. Walker ( 1972) 
showed that they are distinct and established a new variety 
for the wheat take-all fungus (see below under G. grfminis 
var. tritici) . Examination of Saccardo's type ind o many 
other-coireetions of G. ~raminis and its varieties has 
shown tha t an importanteature of Caeumannomyces is pro
duction of a superficial mycelium on its hosts , with some 
hyphae forming strands and radiating fans, and others 
developing hyphopodia of various sorts. Hyphae and hypho
podia were not mentioned by von Arx and Olivier (1952) when 
describing Gaeumannomaces , s o the generic description is 
amended here to inclu e production of hyphopodia on a super
ficial mycelium as a generic character. The nature of the 
perithecial wall, of the paraphyses and of some spore 
characters is also clarified . 

Gaeumannomyces von Arx et Olivier descr . emend. 

Perithecia dispersa vel aggregata , corpus pe ritheci i omnino 
imner sum, globosum vel subglobosum vel late ellipticum, collo cylind
rico s ubelongato vel elongato, erumpenti, medio vel obliquo, cum poro 
periphysibus punctiform! pertuso. Pa ries corpor is cum strata externo 
textura epidermoidea (Figs. 3 and 4) , ex pluribus s tratis cellularum 
complanatarum compositis , ol ivace us vel at ro-brunneus, in sicco 
nigrescens. Asci numerosi, unitunicati, cylindric! vel e longati 
clavae!, brevi stipitati, cum annulo r ef r active in apice iodo t~on 
colorate , octosporis . Ascosporae (Fig. 8) in asco pa r allelae vel 
parum tor tiles , filiformes vel angus t e clavatae , plerumque parum 
arcua t ae, prima continuae sed ad maturitatem septatae transve r sal es 
plures, hyalinae vel dilutae ochraceae. Filaments paraphyses simulms, 
septata , latissima basi , sensim decrescentia versus apices , ad 
maturitatem diffluentia . Mycelium s uper fic iare ex hyphis brunne is 
septa tis irregular! t er ramo sis laxe ret i cula tis compos itu:m, hyphae 
parallelae plures plerumque i n filis et i nterdum mycelium flabelli
forme formantes, hyphae aline cum hyphopodiis (Figs . 9 and 10) 
i rregulariter dispositis, interdum vagina cycelialis f uliginea 
formantes hospiti insidens. Status conidialis ( ubi cogni t us) 
Phialopho ra . 

Figure 8. Caeumannomyces spp. , pairs of ascospore&. a. f· sraminis 
var. gram1nis, f r om holotype in PAD (slide DAR 21032) ; b. _Q.sraminis 
var . graminis, f r om lectotype of Ophiobolus oryzinus in PAD (sl ide 
DAR 2 1033); c. f . graminis var. !.!.!lli!.• from holotype , DAR 17916; 
d. f· graminis var. ~~ from neotype inK (slide DAR 32 104); 
e . .f. cy lindrosporus, from holotype, IMI 192606 (dupl. DAR 31926); 
f. .f· c ylindrosporus, DAR 31925; g . ..Q. . tax. sp. 1 on Cyperaceae, 
DAR 3206 1; h. C. tax. sp . 3 on Cype raceae , DAR 34 174 ; i. G. ca ricis, 
f rom holotype in-C (slide DAR 32062) . - ---
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Perithecia scatte red or cluste red , body completely immersed , 
globose, subglobose to broadly elliptical, with a cylindrical e rumpent 
neck of variable l ength, placed centrally o r obliquely on the body . 
Body wall in surface view a tex tura epidermoidea (Figs . 3 and 4) , i n 
section of several layers of fla ttened cells, o livaceous to da rk bro.rn, 
appearing black when dry . Asci nume ro us , unitun.icate, cylindrical to 
e longated clavate, shortly s talked, vith an apical refringent ring not 
coloured by iodine, eigh t-spored. Ascospores (Fig. 8) parallel or 
slightly curved, at first cont inuous but with several transverse s epta 
at maturity, hyaline to faintly yellowish. Filaments resembling para
physes be tween asci , septate , wides t at the base and gradually narrow
ing towards the apex , dissolving a t maturity. Superficial mycelium 
composed of brown septate irregularly branched hyphae forming a l oose 
net-work, some parallel hyphae forming strands and sometimes radiatiqg 
fans of mycelium, others with irregularly placed hyphopodia (Figs. 9 
and 10), the mycelium sometimes forming a dark sheath on the host plan t. 
Conidial state (whe re known) Phialophora. 

All names in Gaeumannomyces are dealt with below. The 
accepted species are parasites on roots, crowns and lower 
stems and leaf sheaths of Gramineae and Cyperaceae. Al l 
produce superficial hyphopodiate mycelium, either on 
naturally infected stem and leaf sheath tissue and/or on 
inoculated cereal coleoptiles (Walker, 1980). Hyphopodia 
sometimes develop on roots and occasionally in agar culture 
(a discussion on the term 'hyphopodium ' is given at the 
end of this paper). The aggregation of hyphae into strands. 
infection cushions (plate mycelium) and other organs of 
spread on, and infec tion of, t he host is discussed in 
detail by several contributors to Asher and Shipton U980) . 
Ascospores in the known species are often t inted pale 
yellowish brown in mass and appear hyaline to faintly 
tinted singly. The tapering septate paraphysis-like f i la
ments are readily seen in immature perithecia and havebeen 
figured for Q. framinis var. gr aminis (as Q. oryzinus) by 
Saccas and Fern er (1954) and for ~· ~raminis var. tritici 
(as 0 . graminis) by Russell (1934) an Shoemaker (1~ 
In his study of perithecial development, Jones (1926) 
described and figured their formation by the ' mutual sep 
aration of vacuolaterl parenchyma to form the paraphysis
like filaments'. These so-called paraphyses in Gaeumanno
myces thus represent the remains of the originally pseudo
parenchymatous internal tissue of the perithecium, 
persisting as filamentous chains of cells during develop
ment of the asci, and later disintegrating (Jones, 1926). 

Petrak (1952) reduced Gaeumannomrce s to synonymy under 
Linocarpon H. & P. Sydow (1917). Th s is not in accord 
w~th the characters shown by the generic types. Gaeumanno 
~ produces a superficial myce lium with hyphopod~a. 
non-stromatic perithecia are embedded in host tissue with 
an erumpent neck of variable length and position, and the 
known species are parasites of roots, crowns and lower ~ern 
and leaf shea t hs of Gramineae and Cyperaceae. Linocarpon 
has no superficial mycelium, and perithecia are embedded in 
host tissue , covered by a dark clypeus and surrounded by 
var iable development of stromatic tissue. The known 



species are saprophytes on plants in various families. 
especially Palmae. The type species of Linocarpon, b· 
~. and Petrak's (1952) Linocarpon names are dealt 
~der Linocarpon . 
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Holm (1948) considered t he wheat take- all fungus as 
close to Plagiosehaera Petrak (1941). von Arx and Olivier 
(1952), in descr1b1ng Gaeumannomyces, discussed Pllgioi 
~ and regarded it as d1sti nct f r om, though c ose y 
rerateO to, their new genus . Barr (1978) placed the two 
genera in different families of the Diaporthales and 
present work suppor ts their separat ion (see below under 
Plagiosphaera). 

Gaeumannomyces gramin~s ,(Sacc.) von Arx & Olivier var. 
gram1n1s, Trans .~. mvcol.Soc.ll (1),29 -33, 1952 
: Rha~hidognora ~ram1n1s Sacc . , Nuovo Giorn.bot.ital. 

7, 07 -3 8, 18 5 (type in PAD ry--
Ophiobolus graminis (Sacc.) Sacc. in Roum.& Sacc ., 
Rev. mhcol . 1. 45, 1881. 
opnioc aeta gram~nis (Sacc.) K. Hara, By8ch0-~ai 
Zassh1 (J.Plan t rot . ) Tokyo, 1(5) , 342-345,916 
(or1g1nar nor-se~ from Tanaka, 1917) 

Ophiobolus or~zinus Sacc., Nuovo Giorn .bot . ital ., 
N.S. 23 (1) , 03, 1916 (type-TilPADIJ- -
: Linocar~on oryzinum (Sacc.) Petrak, Sydowia 6 

387, 19 2. -
Gaeumannomyces oryzinus (Sacc . ) Schrantz (as 
' 9Hz('.'J't' , Bull . Soc . my)jl.Fr .1..§_(4) , 337, 
1 ~ egitrmite:-Art. , ~at!eu et al, 
197 2) --
LinosKora pulchella Speg., Anal .Mus.Nac.Hist. 
Nat. uenos Atres ~. 71-7~9~ rrru-.-.
(type J.nl:l5:s--n-

This, the type varie ty of Q. gram1n1s, is a widesprea~ 
generally benign, parasite of several genera of Gramineae, 
although mo re pathogenic isolates are known (Walker,l972, 
1973, 1975 , 1980). Detailed descriptions, illustrations , 
hosts and geographic distribution are given in these 
references. It produces both simple and lobed hyphopodia 
(Fig.lO) and has ascospores (70) 80-105 (110) x 2-3 (4) ~m 
(Fig.8). Its use as a possible cross - protection agent 
agains t Q. gr aminis var . tritici is discussed by Wong (1980~ 

\~alker (1972) examined the types of Rhaphidophora 
graminis Sacc. and Ophiobolus oryiihui Sacc. and showed 
they were the same . Linospora puce la Speg. also 'belongs 
here. In the type specimen , abundant perithecia are 
presen t i n culm and leaf sheath tissue, associated with a 
superficial brown mycelium producing both pale simple and 
brown lobed hyphopodia. The unitunicate asci with an 
apical refractive ring contain ascospores typical of those 
of ~· graminis var . graminis. From the description, Ophio 
~ sorghi Saccas (q.v . ) may also be Q. graminis var . 
gram1.n1s. 

Detai ls and comments a r e given below for several 
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collections examined . Others are listed by 1-lalker (1972). 
Unless otherwise mentioned, all collections showed peri
thecia, asci, ascospores and associated superficial mycelium 
with pale simple and brown lobed hyphopodia. Several of the 
specimens are the basis for earlier literature report s of 
this fungus under one or other of its synonyms and, where 
relevant, references to the literature are included after 
the specimen details. 
Ulusrrations: See Walker (1980) where some illustrations arc given, 
and r eferences to many in the literature a re included. 

Specimens examined: on~ sp ., Tamworth, N.S.W . , Aust r alia, l976. 
P . T . \o.'. \..1ong ADI. DAR 33669. 

on Avena sativa L., Rydalmere , N.S.W., Australia, 23 . xii.l969, 
A.M. Smith, DAR"""""f9212; same, 25 .ii.1970, DAR 19602; same , 26.xi.l970, 
DAR 20645 (all a rt ificial inoculations with culture e x OAR t921 t on 
Pennisetum). 

on Axonopus compress us (Schw.) Beauv, (turf, mainly this specie£) , 
sports stadium , Hong Ko ng , no date, H. C. Tang , lM[ 71816, as Ophio
bolus sp. (slide as OAR 33292) . 

on Axonopus sp. (carpet g rass), Cos ford, N. S.W., Australia, 
8.v.l970 , J. Gellatley , DAR l9982 (hyphopodiate mycelium only). 

on Bromos unioloides H.B . K., Rydalme r e , N. S.W., Australia , 
12. vi1.197 2 , P.T.W. Wong Gl , OAK 23147 (see Wong, 1975); Walcha, NS.W., 
Australia , 1977, P.T.W. Wong WAL9, DAR 33670. 

on Chloris gayana Kunth. , Grafton , N.S.W ., Australia, 15 . vi.196S , 
C. Wilson, DAR 14392 (hyphopodiate myceli um only). 

on Cynodon dactylon (L . ) Pe r s., Rydalmere , N.S.W., Ausnalia , 
17.1.1964, A.M. Smith, DAR 12417 (artificial inoculation with culture 
ex Pennisetum); Selva di Montella, N. of TTeviso, Italy~ 31.viii.l97l, 
J. Walker, DAR 26005 (mycelium and lobed hyphopodia on l y). 

on Cynodon or Agropyron, Selva, Tr eviso , Italy, Oct. (? 1874, 
P .A. Saccardo publ.l875) , in PAD , HOLOTYPE of Rhaphidophora graminis 
Sacc. (slides as DAR 21032) (see Walker, 1972). 

on Glycine max (L.) Merrill (as g . .ill.!,) isolated from pod , 
I ndiana, U. S.A ., 1974, K. W. Roy, cultur e producing abundant brown 
lobed hyphopodia , DAR 28746; same locality, colour slides of perithed.a, 
asci and ascospores, ex K.W . Roy & o. Huber, DAR 30620. Unfo'rtunately 
the perithecial material of this isolate was discarded and subsequent 
attempts to produce them with this culture have been unsuccessful (0. 
Hube r , !!lli tt.). Roy.!!_!!.!. (1976) reported that the soybean isolates 

were highly pathogenic to wheat. One wonders whether the r epo rt of this 
f ungus from soybean pods a nd leaves is the r esult of an adventit ious 
infection from ascospores, which may have little significance as a 
disease of soybean. 

on Microlaena stipoides R. Br., Newport, N.S .W., Australia, 1973 , 
P.T.W. Wong G4, DAR 24 168 ( see Wong, 1975). 

on Molinia japonica Hack., Cifu Prefecture, Japan , Feb. 1916 , K. 
Hara, TNS - F210066 (slide as DAR 31879; formerly as Ophiobolus sramirts 
Sacc. and Linocarpon ~; listed by Kobayashi ( 1970) as _h . cariceti , 
specimen numbered in err or as 210065). 



17 

on Oryza sativa L. , all as Ophiobolus or yzinus Sacc. : Triangle , 
Rhodesia , 5.111.1970 , A Roth,..ell, !MI 1 ~7590 ; Per adeniyo . Sr l Lanka, 
24 . 111 . 1964 , 0. V .W. Abeygunawa r de:na , IMI 104965 ; Lowland Farm, Shendan, 
Nor thern Niger ia , 3.x i.1959 , Agr icultural Off i ce r, Uti 79545; f'torogora 
area , Tan zania , J uly 1960 , D. A. Burdekin , Ult 81744 ; Sembehun , Sierra 
Leone , Nov. 1940 , F.C. Deighton , IMI 418; Mavea- Tebe r e , Kenya, J uly 
1956 , R. M. Natt rass , IMI 63390 ; Mount Maquiling , near Los Banos , 
Laguna Pr ov ince , Philippine Islands, Oct. 1914, C. F. Baker, f . malay . 
265 , duplicates in BP L, DAOM , OAR 2 1861 , K; Los Banos , Philippine 
I s l ands, Oct. 19 14 , C. F. Baker 3805, in PAD, LECTOTYPE of Q.or vzinus 
Sacc . (Walker, 1972) (slides as DAR 21033) ; in rice c r op , Calamba , 
Los Banos, Philippine Islands, 24. viii.l971, J . Walke r, DAR 221.45 ; 
from lodging plants in c rop , Clare , North Queensland, Aust r alia, 
18.vii.l977 , W. Pone , ex BRIP, DAR 29844; Ahuyna , Arkansas , U. S . A., 
8 .x.1928 , E.G. Zieller, ex BPI as Ophiobolus sp. (slides as DAR 33689). 

on Paspalidium sp. , Walch& , N.S.W . , Australia , 1976 , P.T.W . Wong 
W2P , DAR 336 71. 

on Penni s e cum c landescinum Hochsc. ex Chi ov . , Tamvorth , N.S . W., 
Australia, 28.iv. l96.4 , A. M. Smith as Ophiobolus sp. , DAR 1297 .4 ; 
Gr afton Expe riment Farm , N.S. W. , Australia , 28 . iv. l9 6.4 , A. M. Smith as 
Q. or yzinus suspected , DAR 12981 (in both cases perithecia deve loped 
in the laboratory on field ma t e rial o riginally showing only hypho
podiate mycelium); Bonshaw , N.S .W., Aust r alia , 16.ii.l965, A. H.Smith, 
DAR 1~006. 

on Phalaris sp. (possibly), En tre Rios , Parana, Ar gentina , Sept . 
1909 1 C. Spegazzini, LPS 2352 , HOLOTYPE of Linospor a pulche lla Speg . 
(slide as DAR 25232) (Spegazzini , 191 2) . 

on Stipa aristislumis F. Mue ll., Warialda, N.S.W. 1 Aust r alia , Oct. 
19 73, P . T.W. Wong H~, DAR 25006 . 

on Tr iticum aestivum L. , Rydalme r e, N. S .W., Aust r alia, 29.1.1974 , 
P.T.W . Wong, DAR 2~167 (Wong G5 , see Wong, 1975) a nd DAR 25007 
(artificial i noculations wi th culture ex DAR 25006 on Stipa) . 

on~ a quatics L., in greenhouse , Arlington , Virginia,U . S .A., 
20.xl. l933 , E . C. Tullis, as Ophiobolus oryzinus , ex BPI. ( s lide s as OAR 
3369 1; abundant hyphopodiate myce lium and perithecia , asci a nd a sea
spores , some germinating in pe rithecia to give strongly c urved 
phialospores) . 

Gaeumannom*ces graminis var. avenae (E .M . Turner) Dennis, 
Br1t1s Cup Fung1, 202, l~ 
: Ophiobolus ~raminis var. avenae E.M.Turner , Trans. 

Brit .myiol . oc .Z£ (3-4) , ~940 (original 
COITect on IOSt, NEOTYPE inK I, see below). 

This variety causes take - all of oats in Great Br-i tain 
and other countries, and is widespread on many gr asses. 
often causing severe disease in turf (Nilsson and Drew 
Smith, 1980) . Detailed descriptions, i llustrations, hosts 
and geographic distribution are given elsewhere (Turner, 
1940; l<alker, 1973, 1980) . 'tlithin G. gramini s, var. 
avenae is distinguished by its long-as cospores , (85) 100-
~40 ) x 2- 3 . 5 (4) ~m (Pig.8), and by producing simple 
hyphopodia only (Fig.lO) . 
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The isolates used by Turner (1940) were from Wales but 
later British workers found G. Braminis var. avenae in 
England, Ireland and Scotlana ( av1es, 1950: Denn1s, 1944: 
Garrett and Dennis 1943: specimens inK). In describing 
the new variety, Turner (1940) provided a latin diagnosis 
but did not specify a type collection. Her work was done 
at Rothamsted Experimental Station, and she mentioned in 
her paper that Miss E.M. Wakefield, Royal Botanic Gardens, 
Kew gave advice on the systematic status of the fungus . 
Enquiries made at both institutions failed to find her 
collections (J.M. Hirst, in litt.), they were not amongst 
the specimens of G. ~raminis-vir. avenae lent from Kew 
and none were locate 1n IMI. In ~sence of any of 
the original material and on the advice of Dr. R.W.G. 
Dennis, t he collection from Applecross, West Ross, Scotland, 
29 . ix.l946, coll. R.W.G. Dennis is selected as NEOTYPE of 
Q. graminis var. ~· 
Illustrations: See Walker (1980) where some illustrations are given, 
and references to many in the literature are included. 

Specimens examined: unless otherwise stated , all specimens contained 
perithecia , asci and ascospores, and mycelium with simple hyphopodia. 
Other collections were listed by Walker (1972). 

on Agrostis palustris Huds., Hartfield golf course, Perth, 
Western Australia, July 197 2, G. C. MacNish, DAR 22111. 

on Agrostis stolonifera L. (possibly), Victoria , Australia, 
19.vi.l906, J. Harris, VPRI 276/06 (duplicates and slides filed as 
DAR 2103~ and DAR 33272). 

on Agrostis tenuis Sibth ., golf course, Bussclton, Western 
Australia , Oct. 1976, J. Yeates, DAR 31906 ; golf course, Sunbury, 
Western Australia, Oct. 1976, J. Yeates, DAR 31907; golf course, 
Denmark, Western Australia, July 1976, J. Yeates, OAR 31908; in lawn, 
Nedlands, Western Australia, Oct. 1976 , J. Yeates, DAR 31909; Junee, 
N.S.W. , Aust ra lia , l8 .xi.l973 , T. Siviour, DAR 25322. 

on Agrostis sp., golf course, Bowral, N.S.W ., Australia, April 
1971, B. Stines, DAR 33697. 

on Avena sativa L., Applecross, \>.'est Ross, Scotland , 29 .ix. 1946, 
R.W.G.Dennis,K. , NEOTYPE of f.. graminis var. ~ (slides as DAR 
32104); Huckross Demesne, Killarney, Scotland, 29.viii. l946 , R.W.G. 
Dennis, K (slides as OAR 32105); Braes of Ullapool, West Ross, Scot
land, Aug. 1945, R.W.C. Dennis , K (slides as DAR 32106); Mumbles, 
Thornbury , Glo ucestershi re , England, ll.xi.l948 , R.W.G. Dennis , K 
(slides as DAR 32 101); Rademon , County Down , Northern Ireland, 
16.iv.l948, R.W. G. Dennis, K (slides as DAR 32102); Wickepin, Western 

Figure 9. Gaeumannomyces spp. on Cype raceae, associated lobed hypha
podia. a. G. caricis, from holotype in C (slide DAR 32062); b. G. 
tax. sp. 1,-0AR 32061; c. _Q . tax . sp. 3, DAR 34174. -



1 9 

-



20 

Aus tralia, Nov. 1975 , J . Yeates, DAR 3 1905 ; Warragul, Victoria, 
Australia, 9.xii. l910, J. Shugg, VPRI 958 /10 (listed as first r eco rd 
for Victoria, as ..Q.. gram!nis; no perithecia seen , only mycelium , 
s imple hyphopodia and infection cushio ns present; definite identifi
cation not possible); Rydalme r e , N.S . W., Aus tralia , 19.ix.l966 , A.M. 
Smith , DAR 15857 (artificial inoculation with culture ex OAR 2 1022 on 
i\grostis sp . ). 

on De schampsia ~ (Wahl.) Hartm., Kulan, L3v4nger parish, 
Vi ste r botten , Sweden, IO.ix.1945 , L. Holm n.SS, UPS (slides as DAR 
33268; duplicate in DAOM , slide as OAR 33304; issued as Linocarpon 
ca r i ce ti (Be r k. & Br.) Peer., F.Exs. Suecici No . 2 17 2 , Lundell and 
Nannfe ldt , 1953; in both UPS aOlDAoM duplicates, asci still l a rgely 
immature, but immatu r e ascospores released unde r pressure commonly 
110-115 lJm long; very little s upe r ficial mycelium wi t h a few simp le 
hyphopodia present). · 

on Deschampsia danthonioides (Trin. ) Munro ex Berth., near Ken
drick, Idaho, U. S.A, 20.vii.l948, R. Sprague and Raeder, WSP 3976 
(slides as DAR 33718 ; ascospore& to 130 lJm , abundan t runner hyphae, 
simpl e hyphopodia and infection cushions (Walker, 1980) present. The 
number '1 6489 ' is also stamped on this packet) . 

on Holcus sp., Applecross, West Ross , Scotland, 29.ix. l946 , R.W. 
G. Dennis:-K"'fslides as DAR 32 103; gr owing i n infected oat c r op; 
asct a nd ascospor e& largely immature, ascospores r eleased under 
press ure 102-115 lJm long). 

on Triticum aestivum L., Rydalme r e , N. S .W., Australia, 19.1x.l966, 
A . ~l . Smith , DAR 25398 (a rtificia l lnoculation with culture ex DAR 
21022 on Agr ostis sp.). 

Gaeumannomyces ~raminis var. tritici Halker, Trans . Brit . 
mycol. Soc._! (3): 439 (4!/-7i37}, 1972 . -- --

The wheat take-all fungus has been full y described 
elsewhere (see descriptions, illustrations, references to 
literature, hosts and geographical distribution in Walker, 
1972, 1973, 1975, 1980). It has a wide host range in the 
Gramineae and, under the name ' Ophiobolus graminis', has 
been the subject of intensive study for over lOO years 
(bibliographies given by Butler, 1961; Nilsson, 1969 ; 
l~alke r, 1975; Asher and Shipton, 1980). The name 'Oahio
bolus graminis ' properly applies to the fungus cons1 ered 
nere-as Gaeumannomyces graminis var . graminis but in most 
of the earlier literature It was used for the wheat take 
all fungus Q. graminis var. tritici (and sometimes also 

Flgure 10 . Caeumannomyccs s pp . on Cr amincae , hyphopodia. n. f· 
graminis var. graminis, lobed hyphopodia , from holotype in PAD 
(slide DAR 21032); b . _f. graminis var. tritici, from holotype, 
OAR 17916; c. Q. graminis var. ~~ from neotype in K (slide 
DAR 32 104); d. £· cylind rosporus , on wheat coleoptile from living 
culture OAR 25012. 
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for the oat take-all fungus G. gdamt{is var. avenae). In 
some articles, especially those ea ng with grass hosts, 
it is not possible to know which variety of G. gramidis was 
being referred to when the name 0 . graminis Was use . 
Details of names misapplied to the wheat take- all fungus 
are given by Walker (1980). Within G. ~raminis, var . 
tritici is distinguished by ascospores60) 70-105 (110) x 
~4) ~m (Fig. 8) and by producing simple hyphopodia 
only (Fig . 10) . Walker (1980) discusses intravarietal 
variation within the three varieties of ~· graminis . 
illustrations: See Walker ( 1980) where some illus trations are given , 
and references to many in the literature a r e included. 

Specimens examined: a lar ge numbe r of collec tions have been seen and 
some were listed by Walke r ( 1972) . The list given here is a selection, 
containing specimens of some signi ficance for the take-all liter ature, 
or for host and geographic r anges. Only specimens with perithecin, 
asci . ascospor es and simple hyphopodia a r e listed. Some o ther speci
mens filed as 'Ophiobolus graminis ' in herbaria do not show perithecia, 
but mycelium, infection cushions and simple hyphopodia. These, and 
other collec tions where other fungi such as Wojnowicia graminis 
(McAlp.) Sacc. & 0. Sacc .• Cochliobolus spp. e t c. we r e found , a r e 
dealt with i n a separ ate section belOW'. 

on~ byzantina C. Koch, Bathurst Experiment Farm, N.S.W. 
Australia, Nov. 1913, W.A. Birmingham, DAR 56 and 57 (asci 100- llOJJm, 
ascos pores s horte r; slightly i mmatur e but mo r e t ypical of va r.!.!!.!!.£! 
than var. avenae). 

on Avena fatua L., Mukenbudin, Western Aust r alia , Nov. 19 75, J . 
Yeates, DAR 3190G (ascospores 70-1 06 x 2.5-4 ~). 

on Avena sa tiva L., Coonalpyn, So uth Australia, Nov.l917, A.J. 
Spafford, ADW 39 1 as Q. graminis (slide as OAR 337 19; ascospores 85-
100 (102) x 2 . 5- 3 lJm); Rydalme r e, N.S.\..1 . , Australia, 6.v .1971, R. 
Bowditch, DAR 2 1027 (artificial inoculation wi th cul ture f r om DAR 
17916 (type cultur e of var. tritici) on Triticum). 

on Bromos s terilis L. , Nuskerry East, Victoria , Australia , 
21. x1.1903, T . Pete r s, VPRI as Q. graminis (slides as DAR 33274) ; 
possib l y portion of same , VPRI 65/04 (sl ide as DAR 33273). 

on Bromos vulgaris (Hook.) Shear , foo t o f Hurricane Ridge Trail, 
Olympic Na tional Park, Washington , U.S . A., 23.vii. l955 , R. Sprague 
and P. llalisky , WSP 37470 as Q. graminis (slide as OAR 33720; asco
spores 80- 100 (107) x 2.5- 3 tJm; see Sprague and Halisky, 1955). 

on Horde um vulgare L., Shizuoka Prefecture, Japan. 19.v.l914 . T. 
Okada, TNS - F2 10068 as .Q.. graminis (slide as DAR 31880), 

on Oryza sativa L., Rydalmere, N.S.W. , Aust r alia, 6 . v. 1971. R. 
Bowditch, DAR 21025 (artificial inoculation with culture ex DAR 17916 
on Triticum). 

on Triticum aestivum L., Shi zuoka Pr efec ture , Japan, ll .vii. 19 28 , 
K. Hara, TNS - F210065 as Q. graminis (slide as DAR 31878) ; same , No v. 
19 25 , K. Ha ra, TNS- F210099 as Ophiochaetn gro.minis (slide as DAR 
31885; the host is give n as Oryza sativa but the specimen is clea r ly 
wheat) i Ke nya, no date, H. C. Thorpe, 1Ml 12 1750 as Q. graminis; 
Ferrara, Italy, 1896, Prof. Aducco, UU 16858a as Q. g rami nis 



23 

(Briosi & Cava r a , .l funghi parassiti delle piante co ltivate £.<! util i 
No. 306 ; pycntdia of Wojnowicia g r ami nis (NcAlp.) Sacc. 6 D. Sacc. 
a l so pr esen t, in externa l appea rance very similar to Gaeumannomyces 
perithecia ); duplicate o f Br iosi and Cava ra f . paras. No. 306 , BPJ 
(slide as OAR 33694 : no peri thecia fo und) ; Ra l eigh , ~orth Ca r olina, 
U. S . A. , Occ .l923 , F .A . Wolf, BPI as Q. gramin is , U.S . O. A. Path . Nyc.. 
Coll . 4465 (slide as DAR 33695) ; same , dup. in UPS ; Geneva , New Yor k, 
U. S . A., 5 . vtL1921 , R.J. Haskell and R. S . Kirby , BPI as Ophiobolus sp . 
(sllde as DAR 33690 ; see Ki r by , 1925 ) ; Italy , 191 3 , Cattino , PAD as 

.Q . s r aminis (s lide as DAR 33721) ; many Australian coll ections on 
wheat in OAR . 

Gaeumann omyces caricis sp . nov. 

Pe r ithec i a in vaginis foliorum , co r pus "lmme rsum f usc um vel ni.grum, 
globosum ve l subglobos um 300- 400 urn diam , collum obliq uum e rumpe ns 
150- 180 ).Jm l ong um, 80 urn latum , u$que ad canalis c um periphysibus 
hy.:tlinis asccndcntibus ves titus ; paries pe r ithccii 30- L.O tJm c rassus, 
ex 6- 8 s tratis cellularum complanatarum 8- 10 x 2- 5 1JTll constatus, 
st rata i nte rio rs pallida brunnea, str a ta exte rna fus ca textura 
a ngularis vel t extura epider mo i.dea , ad hyphas b runneas septatas in 
cavita te vaginae foliae conj uncta. Asci (Fig. 6) \.•nitunicati , 
elongati c lavati , ad a pi.cem r o tundati"Cum annu lo refractive , basin 
ve r sus at t e nua ti, brevi (10-30 urn) stipit3ti , 140-1 80 x 10-1 L. ).Jm, 
oc t os pori. Ascospo r ae (Figs . 6 a nd B) uniseriatae , par allclae ve l 
parum t ort iles , fi.lifo r mes vel a ngust e clavatae cum apice r o tundato , 
bas in ver sus attenuatae . r ectac vel ple rumq ue a r cuatae . hyalinae vel 
dilutae och r aceae (p raec ipue in massa) , 7- 8 septatae , (80) 120- 150 
( 155) x 2- 3 urn, co nt enta subtiliter granula ta. Filaments par aphyses 
simulans pr aesentia , non visa facile in pe ritheciis maturis. 
!-tycelium superf i c i a r e in vaginis ex hyphis brunneis septa t is 
i rregula r i t er r amosis 3-6 J.Jm l'b.tis laxc r cticulatis composit i s , c u:n~ 

hyphopodiis (Figs . 7 and 9) brunne is l oba tis, plerumqul: pro f unde 
lobatis , variabilis, 18-27 x 15- 20 um vel usque ad 25 urn diam , c um 
punc t a pe lluc ido ad locum hospitis penetrati, lignitube r a abundantes. 

ltOLOTYPUS: in vaginis fol i or um ~ paniculatae, Tr clde. Sande , 
Denmar k, 5.vii. 1937 , Poul Lar sen, in C 

ISOTYPUS: Laminae vitreae, OAR 32062 
Col l ec tio alter a: in Ca ricis a cutifor mis , Fl atford Mill , Suffolk , 
~and, 9. v. I 9L.~ Ellis , Ul1 28589. cum nomine ' Ophi o
bolus euc r yptus'. 

Pe rithc cia embedd ed in l eaf shea ths, wi t h da r k br own to black 
globose to subglobose body 300- 400 \Jm diam a nd e rumpen t eccentric 
neck 150-1 80 \Jm l o ng and up to 80 tJm wide, joined t o brown , sep t ate 
mycelium in the l eaf sh ea th cavity . Perithecial wall 30- 40 1Jm thick 
of 6-8 layer s of l a t e r ally compressed ce lls , 8- 10 x 2-5 urn, inne r 
layer s pale r, ou t e r layers da r k brown and forming a tissue whic h in 
s ur face view is a t extura a ngularis o r tend i ng to t extura epidermoi dea. 
Neck canal line d with hyal i ne upwardly- pointing per iphys es . Asc i. 
(Fig. 6) e l onga t ed clavate , with a rounded apex and narr owing gr a dually 
to th e base , U0-180 x 10 - 14 1Jm, unituni cate with a small but de finite 
refractive apical ring 2 \Jm diam , conta ining eight ascos pores , lowe r 
10- 30 (40) um of ascus f r ee of spor es . Ascospores (Figs . 6 and 8) 
uniseriate, lying straight or very slightly twis ted in the as cus, 
faintly tinted ye llowish in mass , hyaline to faintly t i nted singly , 
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filiform wtth rounded apex and narrowe r rounded base . wides t slightly 
ilbove the middle , s tr ai ght or more commonly sligh tly curved , some times 
mo re st rongly curved towa rds the base , usually 7- 8 septate , (80) 120-
150 ( 155) x 2-3 1Jm . contents granular, o ft e n appearing f inely banded 
under pliase cont ras t. Paraphyses present, not re adily seen in mature 
pe rithecia . Supe r ficia l mycelium on l ea f s heaths of brown, branc hed, 
sep ta te hyphae 3- 6 lim wide bea ring brown lobed hyphopodia on sho rt 
side branches up to 10 - 20 1Jm l ong . Hyphopod t a (Flgs . 7 and 9) brown, 
lobed , often deeply lobed, very var iable i n shape and degree of Lobing, 
18-27 x 15-20 1Jm or up to 25 lJm diam when isodiametric , with c l ear 
dot denoting place o f hos t pene tra tion. Abundant l i gnitube r s in hos t 
tissue associa t ed with in f ect i on hyphae . 

G. caricis was referred to previously as Gaeumannomyces 
sp. oy Munk >n Larsen (1952) and by Munk (l953a) but later 
(Hunk , l953b) he accepted Petrak's (1952) conclusion that 
Gae umannomyces should be in Linocaroon and redescribed and 
f> gured the fun gus under t he name L>nocarton eucryotum 
(Berk . & Br.) Pe t rak (Munk, 1957). Deta> ed reasons for 
rejecting the epithet 'eucry~tum ' have been given 
pr eviously (Wa lker, 1972) an generic differences between 
Gaeumannomyces and Linocarpon are described above and 
under Linocarpon (q . v.) 

Pure culture work i s needed to prove t he connection 
between the perithecia of G. caricis and the closely 
associated hyphopodiate mycelrumc--Although known only 
f r om two collections at present, it is possibly more wide
spread (especially in Great Britain and Europe) and is 
described here to bring to the notice of mycologists and 
pathologists t he presence of species of Gaeumannomyces on 
Cyperaceae. Other collections on Cyperaceae d>ffer>ng 
from Q. caricis are mentioned below under ' Gaeumannomyces 
spp . on Cyperaceae'. Walker (1980) has discussed the 
possible relat ionship between t hese fungi and graminicolous 
Gaeumannomyces spp. The need to avoid confusion with the 
hyphopodiate mycelium of Clasterostorium spp. on Cyperaceae 
has been pointed out elsewhere (l~a ker , 1972 , 1980) . 

Gaeumannomyces cylindrosporus Hornby, Slope , Gutteridge & 
S>vanes an , Trans . Br>t . mycol . Soc.69 (1): 21-25, 1977 
(type in U1rT'} -- --

Full descriptions and illustrations are given by 
Hornby ~ al. (1977) and \valker (1980). f. cylindrosporus 
is known oilry from a number of collections develop.ed at 
Rothamsted on rotted cereal roots inoculated previously 
with isolates of Phialophora graminicola (Deacon) Walker 
(q.v.) which is probably >ts con>d>al state . Hornby et al. 
(1977) did no t obtain ge rmination of conidia produced-rn-
cultures derived from ascospores of f . cylindros~orus , but 
study of one of the original isolates they l>st OAR250ll) 
has shown that the y germinate (Fig . ll). The strongly 
curved lunate to semicircular non-germinating phialospores 
seen in G. graminis have not been seen in this species. 
Although-described originally as mostly cylindrical, most 
ascospores are fusoid, widest in the middle, narrower at 
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conidi a, from culture DAR 25011 . 
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the base than at the aoe x, 
and usually slightly curved. 
They are hyaline to faintly 
tinted yellowish in colour. 
Hvphopodia have been produced 
by cultures inoculated onto 
wheat coleoptiles (Hornby et 
~· ,1977: \Jalker , 1980). -

Q. cylindrosporus is 
distingu1shed from ~ . ghaminis 
and its varie ties by sor ter . 
wider , fusoid ascospores (Fig. 
8), (35) 40 -7 0 (75) X 3-5 (6) 

urn with 3-5 (8) t r ansver se septa, slightl y lobed hyphopodia 
(Fig.lO), production of. only one type of phialospore, and 
much slower growth in culture (4-6 mm/ 24 hrs at 20 - 250C 
compared to 6-1 2 mm/ 24 hrs fo r Q. gr aminis var i e t ies: see 
Table 1 under Phialophora). Conidia germina te (Fig. 11). 

When borrowed originally, the type material l odged as 
Ull 192606 was found to be very sparse, consisting of only 
six or seven perithecia on two small f ragmen ts of root. In 
t he one s lide made from this material, abundant mature 
ascospores were seen, but no asci, and the per ithecia 
seemed to be overmature. Dr . Hornby ha s now supplemented 
t he IMI specimen with further ma terial of the same collec
tion and a duplicate has also been l odged as DAR 31926. 

Spec ime ns examined: All f rom roots of Triticum~. inoculated 
with various isolates of Phialopho ra graminicola , Rothamsted , England; 
single ascospore isolate 99 , 2 1. x .l974, D. Hornby, DAR 25011; single 
ascospore i solate 100, 2l . x.l974, D. Hornby , DAR 2501 2; bulk ascospore 
isolate NA15 , D. Hornby, DAR 250 13; f.. graminico l a isolate 74/2/ 2-1, 
Ma rch 1975 , D.B. Slope , IMl 19 2606 , HOLOTYPE of g. cylindrospor us 
(slides as DAR 32 148, dups. as DAR 25258 and DAR 3 1926); _!. g ram.inicola 
isolate 76/2G4 - 3, 4 . v ii.l97 6 , D. Hornby , DAR 3 1925 (asc ospores in this 
collection mainly 35-50 }Jm long, and pr.octica.lly all with only 3 septa . 
It does not seem to be immature a.s mos t asc i have disappea re d. ln othe r 
collec tions showing longer spores with 5 o r more septa , shorte r ) 
s epta te spores were seen in the same perithe cium). 

Gaeumannom*ces leptos~orus Iqbal, Trans . Brit . mycol.Soc .~ 
(2) : 3 6-348, 197 (type inK~ 
This is not a Gaeumannomyces as defined here, and is 

transferred below to the genus Ophioceras Sacc. 

Gaeumannom§ces oryz tnuF (Sacc . ) Schrantz (as 'oryzfnum'), 
Bull . ...£.£· myco . _E. l2, (4), 337, 1961. 
This binomial was not validly published (Stafleu et al., 

1972, Ar t .33) as publication details for the basionym---
Ophiobolus oryzinus Sacc . were not given. The accepted 
name is Q. gram1nis (Sacc.) von Arx & Olivier var. graminis 
(q . v.). 
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Gaeumannomyces spp. on Cyperaceae 
Under this heading are included collections on Carex 

producing Gaeumannomtces oerithecia and an associatea--
mycelium with both s mpte ' and lobed hyphopodia (Fig.9) and 
occasionally sclerotia , but with ascospores much smaller 
than those described above for G. caricis . Collections 
studied are few but fall into two overlapping groups on 
ascospore size. This may represen t the limi ts of variation 
of one species or two closely related but distinct species. 
The two groups are referred to as taxonomic sp.l and 3 
(tax. sp. 2 (Walker, 1972) is Q. caricis). 
(i) Gaeumannomtces tax. sp. 1 (Walker, 1972), characterised 
by ascospor es 60) 70- 100 (120) x 2- 3 ~m (Fig .8), this 
fungus is very similar to f.. sramiris var . ~raminis (Fi g. 9~ 
Whether it is t he same, or a c ose y relate spec~es on a 
differen t host family requi res fur ther work (loalker, 1980). 
One col lection (IMI28563b) also ha s small dark brown to 
black, globose to subglobose sclerotia, 80-120 ~m diam 
e mbe dded i n t he spongy lea f sheath tissue in association 
with perithecia . Two other collections with sclerotia 
and hyphopodiate mycelium but no perithecia have been seen 
and may belong here. 
(ii) Gaeumannom~ces tax. so. 3, characterised by asco
spores (50) 55 - 5 (80 ) x 2:3 (4) ~m (Fig.8).Two collections 
in K l abelled 'S thaeria jucrypta' described by Walker 
(197 2) and one s ~de co l ect~on labelled ' Leptosthaeria 
~ Feltg.' in FH are placed here tentat~ve y . Feltgen 
(1901) described L. *aludosa from leaves of Carex vesicaria 
L. in Luxembourg. - T e s l ide in FH, which may-haVe~ 
prepared from the original collection , has become granular 
and cloudy, obscuring some details, but shows a fungus as 
followg, 

Per ithecia with brown walls, 300-400 lJm diam, s ho rt probably 
central neck to 120 )Jm l ong. Asci un ituni cate , with an apical ring no t 
readily distinguished, 95 - 115""""X9- ll lJm . Ascos pores e ight, pale 
yellowish in mass , e longated fusifo rm, usually s ligh tly cu rved , apex 
rounded , base thinner and narrowly rounded, (60) 65-75 (80) x 2 . 5 lJm , 
with three dis tinc t septa. I nte r-ascal filaments resembling parafhyses, 
hyaline, s e pta te with s e pta approxima tely 15 lJm apart , 7- 8 lJm wide 
near base and tapering t o t he t op. A small fragment of the host 
tissue bore a few brown , s e ptate hyphae but no hyphopodia . 

Saccardo and Saccardo (1905) t ransferred h· paludosa 
to Ophiobolus and lis ted t he hosts as Carex vesicar~a and 
Phalaris arundinacea L. Their descripnon is S>ml'la r to 
that given above , with perithecia 500-600 ~m diam, asci 90-
100 x 8- 10 ~m. and ascospores 60-75 x 3-4 ~m with 7-10-12 
septa. They also comment 'ad O*hiobolum ~rGminis nutat'. 
~ · 8aludosa could easily be a s ort-spore aeumannomlces 
on yperaceae but study of t he type is needed to see ~ a 
hyphopodiate mycelium is present. The epithe t 'pal udosa 
Feltg . ' may eventually provide a name i n Gaeumannomyces 
for some of these short-spored collections. 

The unsui tabili ty of t he epithet 'eucrypt a Berk.& Br. ' 
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for use in Gaeumannomyces has already been discussed 
(Walker, 1972). Collections inK under this name either 
have no host or locality information, or are on Iris 
foetidissima L . . Duplicates on Iris are present-rn-L and 
PAD and the January 1859 collectron-on Iris foetidissima 
was issued as Rabenh. ~· Euf OP . 49 under the name 
'Sphaeria eucry~ta Ber~& Br . . These Iris collections 
do not seem toe Gaeumannomyces and are-aeilt with under 
' Plagiosphaera sp. '. 

Further collections, cultural studies to prove the 
connection between peri t hecia and the associa ted hyphopo
diate mycelium, host range s t udies and comparisons with 
the graminicolous species are needed to elucidate the 
taxonomy and pathology of this little known group of Gaeu
mannomyces spp. on Cyperaceae. 

Specimens examine d: Gae umannomyces tax. sp . t ( see al so collect i ons on 
Carex s p., _£ . acut iformis , .£. pseudocype ru s L. and .£. riparia lis ted 
i n Walke r, 197 2) ; on C. acutiformis , Flat fo rd Hill, Suffo l k , England, 
9. v .l948 , J.P. ~lorgan,-IMI 2856 3b (ascospor es 90- 115 (120) x 2.5-3 IJ10! ; 
found on speci men o f Acanthophiobolus he l icosporus i n Ophiosphaeri a 
graci l is fol de r, IMI 28563a) ; on .£· riparia , Kro theimer Te i ch , Brmn, 
Ge rmany , July , no yea r give n, G. Niessl, in M (as ' Leptos pora' or 
' Leptosphae ria ' with no te 'sehr l ange Sporc n' ; slides as OAR 3370 I). 
Gaeumannomyces tax . s p. 3; on hos t unde t., probab ly Cype raceae , no 
da te or l ocalit y , l abe lled ' Sphae ria e uc rvpta , C. E.B. ' {C .E.Broome } , 
with M. C. Cooke ' s he rba rium s tamp , in K; on hos t unde t., probabl y 
Cype raccae , Ba the as ton , Apri l 1859, l abelled ' Sphae ria ~B.& B.' , 
in K; on hos t undc t., s lide s pecimen A378S Fel tgen, labelled ' Ophio
bolus euc ryptus ( ubr. Le ptosph. paludos a Feltg . ) ' , in FH . Scl e ro t i a 
and mycelium with l obed hyphopodia ( but no Gaeumannomyces pe rithec ia) 
s een in two c o l lections: on Ca rex e l a t a , Fla tford Mill, Suffok, 
Engl and, 9.v.l948 , M. B. Ell is , IMl 28566b ( found on specimen of 
Acanthophiobolus he licospo rus i n Ophiosphae ria grac ilis folde r , INI 
28566a); on Ca rex sp. a ff. C. bichenoviana Boo tt, Armidale , N. S.lol., 
Aus tralia , 17.i .x .l968, P. DUff , DAR 2 l030a . 

Collections and records which cannot be placed accurately in 
!!!I vanety01' 9. . srami n1s --- -

Whilst there are many records in the literature of 
'Ophiobolus graminis' on a wide range of hosts, the exact 
ident1ty of the fungus present is not clear in some cases. 
Severa l of the records on maize (Zea ~ L.) (Petrak, 1952 
as Linocarzon cariceti; Saccas, 1~)-anG sorghum and John
son grass Sor~t54 spp . ) (Foex and Rosella, 1934; Foex, 
1935; Saccas, ; Tarr, 1962) are of this kind. No speci-
mens on Zea or SobghTm have been seen during the present 
work. The report y ullis (1951) that Q. graminis var . 
graminis (as Ophiobolus oryzinus) can overw1nter on leaf 
sheaths of T~pha latifol~a L. has not been confirmed from 
specimens an a number of earlier grass host records in 
the literature are also uncertain . 

In several herbaria , there ar e many specimens o f root 
and crown diseases of cereals and grasses filed as '?phio
bolus graminis' and/or with the annotation 'take-all or 
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some similar term. Some do not show fruiting bodies, but 
have a brown superficia l mycelium, with simple hyphopodia, 
and infection cushions, developed on lower portions of culms 
and l eaf sheaths, and often abundant lignitubers in host 
cells. From notes filed with specimens , it is seen t hat 
collectors regarded the disease present as take-all and the 
fungus as 'Ophiobolus gr Nminih' and this was obviously 
correct in many cases. ow, owever, such specimens do not 
show characters which allow their accurate placemen t in one 
of the varieties of Q. ~raminis. In particular , it is not 
possible to distinguis var. avenae and var. tritici on 
material such as this. In other-ciSes, often~ 
weathered or last season's'culms, perithecia typical of 
Gaeumannomyces are present, but no superficia l mycelial 
struct ures are observed and a heavy growth of saprophytic 
moulds is often present. No definite determination can be 
made of such collections and var. gra;inij and var . tritici 
could not be distinguished on them. Lna ly there are 
those collections identified as Ophiobolus graminis (and 
often reported as such in the literature) on which no 
evidence of Gaeumannomyces could be found . 

Some of these specimens are the basis for cereal and 
grass host records and geographic distributions published 
in the take-all literature (Nilsson, 1969 gives a compre 
hensive host list compiled from the literature; Ni lsson 
and Drew Smith, 1980 discuss take -all on grasses). As an 
accurate knowledge of host ranges and distributions i s 
important, a selection of some specimens which cannot be 
fully identified is given below, with brief notes on them. 
Unless otherwise stated, all were f iled originally as 
1 0phiobolus gramtnii'and all showed only mycelium, with 
runner hyphae, s mp e hyphopodia and infection cushions 
(the presence of varieties of G. gljminis on several of 
these hosts is known from other co ect~ons bearing peri
thecia). 

on Agropyron scabrum (R.Br.) Beauv., Mordialloc, Victoria , 
Australia, 1.1.1904 , C.F . J.M. , VPRt 11/04, brown mycelium only, no 
evidence for Gaeumannomyces; g. graminis var. n!J.!£! occurs on this 
host (Walke r, 1972). 

on Bromus vulgaris (Hook.) Shear , Stilaguanish River, Washington, 
U. S.A., ll.vi.l959, R. Sp rague, WSP 4&380 (slide as DAR 33722 ; f.. f.· 
var. n!J.!£! is known on this host e.g. WSP 37470). 

on Deschampsia danthonioides, Mill Lake, Olympic National Park, 
l-l'ashington, U.S.A., 23.vi1.1 955 , R. Sprague , WSP 3747 1 (slide as OAR 
33723 ; Sprague and Halisky, 1955 as Ophiobolus graminis; f.·.&.· var. 
~ is known on this host (WSP 3976) and on other Deschamps is spp., 
see specimen list for .f . .&.· var . avenae) . 

on~ s ubulata Tri n., foot of Hurricane Ridge Trail , Olympic 
National Park, Washington, U.S.A. , 23 .vii.l955, R. Sp rague and P.Halisky. 
WSP 37469 (Sprague and Halisky , 1955 , as .Q.· graminis; very little 
mycelium present, no hyphopodia found. Q. graminis va r . .!!.!..f...!£! was 
collected at the same time on Bromus vulgaris, WSP 37470. 

on Glycerin maxima (as Poa aguatlca), Ma.lmedy, France, no date, 
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Religuiae Libertianae, ~· !!:!!!.&· Sel. Gallici Exsicc . 1591, DAOM 
(as Ophiobolus (Rhapidospora) graminis; s lides as OAR 33299; peri the cia, 
asci a nd ascospores similar to those of a Le1osphaerella sp. present, 
with pycnidia containing short cylindrical brown aseptate conidia ; no 
Gaeumannomyces seen) • 

on~ vulgare L., Tootoomi, Shizouka Prefecture, Japan, 1925, 
K. Hara, TNS - F2 10096 (as Ophiochaeta graminis) (slide as DAR 31883; 
b r own runner hyphae, infection c ushions and simple hyphopodia pr e s ent, 
possibly either f . graminis var. tritici or var. avenae). 

on Oryza ~ L., old stalks with sapr ophytes , Sarroru, Zaria 
Province, Northern Niger ia , 26 . vi. 1961, E. Harris (618a and b), IMI 
88650a (as .Q.. s ram.inis; perithecia with ascospores 70-1 00 um , no 
hyphopodiate mycelium, probably .Q. graminis var. graminis, which is 
recorded from Northern Nigeria, see specimens listed and Harris et al., 
1962 as Q. oryzinus); Shizuoka City , Shizuoka Prefec ture, Japan,NoV. 
1925, K. Hara, TNS - F210098 (as Ophiochaeta gr aminis) (slide as DAR 
31884; no sign of Caeumannomyces seen, several f ungi on leaf shea ths 
(a) Cochliobolus sp. (b) Pyr enochaeta oryzae Shirai ex. Niyake (c) 
Sphaeropsidales und e termined (d) small sclerotia in leaf sheath tissue 
similar to those of Magnaporthe salvinii (Catt.) Krause & Webster; 
this collection was listed as Linocarpon cariceti by Kobayashi (1970). 

on Panic: um curtisii Chapm., Louisiana, U.S.A ., no date or 
collec tor. ex. He rb . Ellis 502 1, PAD (as _Q. graminis; slides as DAR 
33724; various f ungi on leaf sheaths and stem; no evidence of Caeu
mannomyces). --

on Paspalidium geminatum (Forsk.) Stapf, Haifa Lake , West Pakistaf\ 
10.xi.l966, S.R. Bagruar , IMI 134097a ; perithecia with ascospor e 70-
100 l.J.m long p resent; possibly f· graminis var. graminis but in the 
absence of hyphopodia cannot be distinguished from var. tritici . 

on Pennisetum americanum (L .) K. Schum . (as f. typhoides), on old 
stalks from last year's plants , Samaru, Zar ia Pr ovince, Northern 
Nigeria , 19. vii.l961, E. Ha rris, IMI 88659b (as Ophiobolus gram.inis); 
perithecia with ascospores 70- 100 ~. no hyphopodiate mycelium , 
probably .f· sraminis var. sraminis; Harris .!!_ .!!· (1962) r e porte d var. 
graminis (as Q. o ryzinus) on seedlings of this host in No r thern tt.geria 
and commented that it may s urvive on old millet stems. 

on Phalaris aquatics L. (as f. tube rosa), south-eastern Sou th 
Australia, Nov. l932 , no collecto r given, ADW 1968; no perithecia , 
superficial mycelium or hyphopodia found . no evidence fo r presence of 
Caeumannomyces. 

on Phalaris minor Retz., Herredin Experiment Farm, Western 
Australia, Nov. 1932, no col l ecto r given, Af:!....' 1967; very little . 
mycelium, with a few infection cushions and simple hyphopodia , poss:ibly 
a va riety of .Q. gramin.is. 

on Poa pratensis L., near Kendrick, Idaho, U. S.A., 20.vii.1948, R. 
Sp rague and Raeder , WSP 3978 (slide as DAR 33725; no evidence of C. 
graminis was found. The lowe r leaf sheaths were discoloured and -
rotting , with seve ral moulds and an amorphous black substance present. 
A note r eads ' Apparently r esistant as compa r ed to o the r grasses in 
area '. f· graminis var. avenae was found at the same time on 
Deschampsia danthonioides , WSP 3976); star t of Hurricane Ridge Trail, 
Olympic National Park, Washington , U.S.A., 23 . vii .l955, R. Sprague, 
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WSP 37472, (slide as DAR 33726; Sp rague and Halisky , !955 as 0. 
graminis; small plants with stems brown near gr ound level and
abundant alga l cells foming a dark sheath at and j ust above the 
c rown node. No evidence of .Q. graminis seen on this specimen. .Q. 
graminis var. tritici was found at the same time on Bromus vulgaris, 
WSP 37470); Cl earwater River, Idaho, U. S.A., l.viii.l948, R. Sprague 
and G. Fischer, WSP 3998 (slides as OAR 29776; no mycelium or other 
evidence for Caeumannomyces found. Ascocarps of Phaeosphaeria 
herpotrichoides (de Not.) Holm in leaf sheaths and pycnidia of 
Dinemasporium graminum Lev. on sheaths). 

on Trisetum cernuum Trin., Mill Lake, Olympic National Park, 
Washington, U.S.A~i1 . 1955, R. Spr ague, WSP 37474 (slide as DAR 
33727; Sprague and Halisky, 1955 as Q. graminis ; runner hyphae. 
infection cushions, simple hyphopodia and lignitubers present, perhaps 
eithe r ~· graminis var . ~or var. tritici). 

on Triticum aestivum L., many wheat take-all specimens in herbaria 
do not show perit~This is to be expected as many specimens 
collected during the growing season are not at the stage where peri
thecia have developed . Some collectors developed perithecia on such 
specimens by alternate wetting and drying in the laboratory of c rowns 
a nd attached culms and leaf sheaths soon after collection and mate rial 
prepared in this way is very valuable for r efer ence and authentication 
of the record at a later date. A selection from collect.ions without 
perithecia is given with brief comments: 

on Triticum aestivum, property of Mr. Skewes, Coolwa, South 
Australia, Nov . 1932, no collector given, AD\o-' 1970 (abundant mycelia l 
sheath , runner hyphae , infection c ushions and simple hyphopodia, 
probably var . tritici); Bruce Rock, Western Australia, Jan. 1933 , no 
collector given, ADW 1974 (abundant r unner hyphae, infection cushions 
and simple hyphopodia, probably var. tritici); Lamer oo , South 
Australia, 20 . xi.l912, T. G. B. Osborne, AOW 390 (as Linoca rpon cari
ceti in Hansford's writing ; abundant mycelium with infection cushions 
a nd simple hyphopodia, probably var . tritic1); Langhorne 's Cr eek, 
South Aus tralia, Oct. 1932, no collector given, AOW 1972 (specimen 
fragmentary , no evidence for Gaeumannomyces present); Horsham,V:Jctoria, 
3.x. 190 L, Mr. Smith, VPRI 1701 + 1 (as Ophiobo1us herpotri.chus Sacc .; 
slide as DAR 33275a j a little brown mycelium and a few very irmnature 
fruiting bodies in leaf sheaths, possibly Gaeumannomyces) ; Shizuoka 
Prefecture, Japan, 5.xi1.1920, K. Hara , TNS - F210094 (as Ophiochaeta 
graminis; slide as DAR 31881; r ectangular brown stem flecks containing 
brown clusters of fungal cells , a few empty fruiting bodies with 
outer wall layer a textura angularis present, no ev idence for Gaeu
mannomyces); Suruga, Shizuoka Prefecture, Japan, June 1925, K.f'i':i'ti , 
TNS - F2 10095 (as Ophiochaeta graminis ; slides as DAR 31882 ; similar 
t o TNS - F210094, no sign of Caeumannomyces); J unc tion City, Or egon , 
U.S.A. , 22.vi.l92l, no collector given , WSP 4826 (slides as DAR 33728 ; 
abundant dark mycelial sheath, runner hyphae, infection cushions and 
simple hyphopodia, probably var. tritici); Vancouver Experiment 
Station, Washington, U.S.A., 26.vi. l959, R. Sp rague , h'SP 46801 (slide 
as DAR 33729; dark mycelial sheath, runner hyphae , infection cushions 
and simple hyphopodia present , probably var. tritici); Hungary, 1899 , 
Linhart, PAD (as Q. graminis; slide as DAR 33730 ; mycelium and simple 
hyphopodia, probably var. tritici). 

on Vulpia bromoides (L.) Gray (as Festuca), Pinna roo, South 
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Aust ra lia , 8.xi.1923 , C. Samuel , AD'A' 388 , (as Linoca rpon carice ci 
in Hansford ' s writing) , a litt l e mycelium, a few infection cushions 
and simple hyphopodia , could be ei the r var. t ri tici or va r. avenae ; 
var. triticl record ed on Vulpia ~ (L.) Gmel. in South Australia , 
ADW 389 , sec Walke r, 1972. 

on Gramineae undet ., no local tty , Herb . Liber t 70, PAD (as Ophio
bo lus graminis; slides as DAR 33731 ; no perithec ia or mycelium see n: 
pseudothec i a of Paraphaeosphae r ia michotii (Wcstend.) 0 . Erikss ., 
Hycosphac rc lla sp . 3nd Plcospora s p. seen ; col l ection listed by 
Roumegu~re and Sacca rdo (1881) as Q· graminis and por tion examined by 
Fitzpatrick et al. , 19 22 , who a tso found no per ithecia ; see Walker, 
197~; on gr3'SsCulm , University of Pennsylvania , 2.tv .l911, no 
coll ec tors name , PAD (as Q. graminis ; sl.ides as DAR .33732 ; only pseudo
t:hecia of Ophios phae rclla herpotricha seen) . 

LASIOSPHAERIA 
Lasiosphaeria gracilis Niessl = Acan t hophiobolus helico

s porus (q.v.). 
'Las i osphaeria ' helminthospora Rehm - for discussion of 

this name, see under Acanthophiobo lus helicosporus . 
Lasiosphaeria raciborskii (Penz. & Sacc . ) Carroll & Munk

see under Oph1ochaeta raciborskii. 

LEPTOSPHAERIA 
Leotosphaeria Cesati & de Notaris, Comment . Soc.Critt . Ital. 

1 , 234, 1863 (from Holm, 1957) ---- -- -
Type sp. L. doliolum (Pers.ex Fr . ) Ces. & de Not. (for 
typ ifica tion, see Holm, 1957). 

Many species of Leptosehaeria are described in Muller 
(1950) and Holm (1957). T e conce~t of the genus followed 
is tha t of Holm (1957) as set out in the keys of Luttrell 
(1973) and von Arx and Muller (1975). Some names encoun
tered during current investigations are discussed here. 
Leptosphaeria compressa (Rehm) Holm, ~.bot.Upsal . l4 (3), 

29 - 30, 1957 - = 
= E xilis~ora plurisepta Tehan & Daniels, Mycologia 19, 

113 , 1 27 (type 1n ILLS I) -

Petrak (1941) cons idered Exilistora Tehan & Daniels 
(19 27) as not distinct from Ophiobo us, but von Arx and 
Muller (1975) reduced it to synonymy with Le~tosphaeria. 
Present work suppor ts the latter view and in 1cates that 
the type (and only) species.~· plurisetta, is notdistinct 
from h· compressa , as defined by Holm ( 957). The type of 
L. compressa has not been examined, but a duplicate of one 
of the exsiccati listed by Holm (1957; Petrak ~.~.463) 
has been seen. The following description is based on the 
type of ~ - plurisepta : 

Pseudothecia on dead s tems , abundant , in lines be tween the 
vascula r st rands , at first covered by host tissue , later e rumpent, 
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Figure 12. Le ptos phae ria 
compressa, ascospores , 
from hol o t ype of Exil i
s por a plurisepta , I LLS 
8404 (slide OAR 33733). 

fir s t. Pseudopa ra physes 

seated i n t he s t em o n i n te r na l woody 
tissue , of t en two or mo r e late rally 
compr essed , s ubglobose to somewha t 
flattened , black, 200- 400 ~m diam , 200- 300 
~m high, with a shor t br oad slightly pr o
truding papillate neck , some ascoca r pswith 
a s l ight ly thickened pr essure ridge j us t 
below t h e neck (as desc r ibed by Walke r a nd 
Smi t h (1 972) fo r L. na r mar i a nd L. korrae) ; 
wall 25- 30 lJm thiCk a t sides , to-40- 50 lJm 
at base and nea r neck j unction, of seve r al 
laye r s of brown cells , 3-4 ou t er l ayers 
da r k b r own to black a nd almost opaq ue , 4-
6 inne r laye rs ligh t e r in colour, cel l s 
ova l t o angula r, 8- 12 x 4- 7 urn , l n o ute r 
layer s wi t h much thickened walls . r ad i ally 
flattened especially i n i nne r layer s ; 
os tio l a r canal 20- 25 urn diam , per i physes 
no t seen. Asci (fig . 2) numer ous , arising 
f rom a basa~ymen ia l layer, s ubcy lindr i 
cal , a pe x r ounded, wides t in upper ha l f 
and t aper i ng graduatly t o t he na rrow , 
s hort base , bi tunica t e , 100-1 25 x 11 - 15 lJD, 
seve r a l s mal ler i mmature asci also present, 
ap ical a ppa ra tus no t seen ( not s tudi.ed ), 
eigh t-spor ed . Ascospo r es ( Fi gs.2 a nd 12) 
s ubcyl ind r tcal t o e l onga t e d f usiform, ends 
ob t use , wid es t a bout 1/3 of length be l ow 
a pe x, 75 -1 00 (11 0) x 3 . 5-4. 5 ~m, t ape ring 
t oward s the ba se , l ying paralle l or 
s l igh tly twisted i n t he a sc us , 15-1 8 
sep t a t e ( count s in s por es o f diffe r ent 
ages ind icates tha t septat ion deve l o ps in 
the o r de r 1, 3 , 7, 15 , with seconda r y sep ta 
developing i n some o f the ce lls fo rmed by 
these prima r y septa ), cons tric t ed at t he 
fir st fo rme d sep tum (usually about 0 . 4 of 
l e ng th be l ow apex and divid i ng the spor e 
into a s horter a pica l and l onger basa l 
segment ) , u s ually l ess cons tric ted a t 
eve r y second septum on eithe r s i de o f the 

abundant, hya l i ne , sept a t e . 

lllus tra tions : Holm ( 1957, a scospo r es) ; Shoemake r (197 6 , ascoca rp wall , 
ascos po r cs) ; Tehon and Danie l s ( 19 27, as Exilis eora plurisepta, asco
carp , ascus with a scos por es , pseudopa raphyses). 

Speci mens examined: on Erige r on s p., Mc Nabb , Putnam County , Ill i noi s , 
U. S .A., 28.vi.1922 , C.L. Porter , ILLS 8404 , HOLOTYPE o f_!:.. plurisepta 
( s lides as DAR 33 73 3); on Artemesia a us triaca J acq. , Bi samber g , near 
Vienna, Aus t r ia, l'tay l940 , F. Pe trak Mvcotheca ge neralis 463, lMl 
30363 (as Ophiobol us compressus ; s lides as OAR 33734). 

This descrip t ion is very similar to that given by Holm 
(1957) for h· compressa . Shoemaker (1976 , as 2 . compressus) 
described ascospores w1th slightly enlarged cells 
immediately on either side of the first-formed septum and 
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his drawing (Fig . 5) and photomicrograph (Fig.66) show t his 
in spores from the specimen of Petrak's ~- g~n . 463 in 
DAO~I. No definite cell enlargement was aetectea in the 
specimens examined here. Shoemaker (1976) did not mention 
the slight constriction at other septa, figured by Holm 
(1957) and suggested at one or two septa in his photomicro
graph. This constriction at every second septum was 
clearly seen in the Petrak duplicate filed as IMI 30363. 
There is no tendency for spores to break at the firs t 
formed sep t um, as in the type species of Ophiobolus, Q. 
acuminatus. 

Leptoshhaer ia hesperia Barr (1967) - see discussion about 
Op 1obolus rostrupii under Leptosporopsis. 

Leptos~haeria narmari Walke r & Smith and L. korrae Walker 
& mith, Trans.Brit.mycol.Soc.~(3), 459~1972 
These Australian gramin i colous species are described 

and illustrated by Walker and Smith (1972) and aspects of 
their biology discussed by various contributors to Asher 
and Shipton (1980). 

Leptosphaeria ~Ofu1os~ Feltgen, Vorstud.Pilz.Luxemb.Nacht r . 
II , 157 , 1 or1ginal not ~rom Saccardo & Sydow, 
1902: type not seen) . 
For comments on this species on Cyperaceae, see under 

Gaeumannornyces sp. tax. sp.l. 

Leptosphaeria tanaceti (Fckl.) Holm - the name accepted 
here for OphiObOIUs tanaceti (Fckl.) Sacc. ; see also 
under Leptosporops~s. 

LEPTOSPHAERIOPSIS 

Leptosphaeriolsis Berlese, Icon.~.1. 88, 1892 
Type spec es L. oehioboiOIOes (Sacc.) Berl . (based on 
Leptosphaeria-oph1obolo1des Sacc.). 
No specimens have been examined . From the descriptions 

and figures given by Berlese (1894, 1900), Holm (1957) and 
Shoemaker (1976), it appears t o be a typical Ohhiobolus 
Riess sens. str., and is considered here as Op ~obolus 
ophioboloides (Sacc.) Holm. Leptosphaeriols1s 1s l1sted 
as a synonym of Ophiobolus by A1nsworth ( 971) and von Arx 
and MUller (1975) . 

LEPTOSPORA 

Leptospora Rabenhorst, Hedwigia 1. 116, 1857 
Type sp . h· rubella (Pers.ex Fr.) Rabenh . (type ·not 
studied). 
Leptospora is a monotypic genus and the single species, 

L. rubella has been described fully by several authors, 
eitner-unaer that name or as Oohiobolus rubellus (Pers. ex 
Fr.) Sacc. (MUller, 1952: Holm, 1957: Denn1s, 1968: Shoe
maker, 1976). MUller (1952) and Holm (1957) lis t many 
synonyms. h· rubella occurs commonly on dead stems of many 
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herbaceous plants and often produces a reddish-purple 
discolouration of invaded tissue. The genus is character
ised by large, flask-shaped, often laterally compressed 
pseudothecia, usually with some attached su9erficial brown 
to reddish-brown hyphae and long cylindr ical bitunicate 
asci with very thin (1-1.5 urn) filiform spirally arranged 
ascospores, and thin septate pseudoparaphyses.Most authors 
do not describe periphyses and Shoemaker (1976) stated that 
periphyses and apical hairs are: absent . Hotvever, MUller 
(1952) figured periohysis - like structures and von Arx and 
MUller (1975), in t heir generic key , placed Leptoshora in 
the section with no superficial hyphae and pseudot ec~a 
with an ostiolar pore lined with hyaline or bro"~ peri
physis-like bristles, often also wlth setae. Periphyses 
and setae were not seen in collections examined during the 
present work. No conidial states have been found for 
Leptospora and Luttrell (1973) used this in his generic 
key as one character to separate Leptospora from Cochlio
~ (in which conidial states are known). 

\fuilst most collections of L. rubella listed in the 
literature are on dico tyledonous herbaceous plants, a 
number of collections on Gramineae have been seen which 
appear to belong in Leltosaora. These and some other 
Leptospora names are I ste below. 

Leptos~ora rubella (Pers. ex Fr.) Rabenh., He rb.tll£.Ed .II 
n . 32 , ~rom Holm , 1957) 

Ohhiobolus trichisSorus Ell. & Ev. ,Proc.Acad.Nat .Sci . 
P 11. 1890, 239, 1 90 (type in NY ly--

Shoemaker (1976) examined portion of the type collect
ion of Q. trichisporus in DAOH and reduced the name to 
synonymy under L. rubella (as Ophiobolus rubellus). Portion 
of a collection i~de a t the same place on the same 
day has been examined by the presen t writer and a fungus 
agreeing with the original description of Q.trichisporus 
was present. This supports Shoemaker ' s proposed synonymy. 
Whe t her the NY collection (from the Ellis herbarium) is 
portion of the type is not certain. It carries the number 
'1735' (no such numbe r was quoted by Shoemaker) whereas the 
original descriptio~ of O.trichisporus gives Dearness 1734 
as t he type collection. -All other ~nformation agrees. 
Briefly, the NY collection is characterised as follows' 

Pseudothecia dark brown to dark reddish - brown, flask - shaped to 
pyriform, 300-4 00 \1m high, 200- 300 Urn wide with a short conical beak 
70- 100 \Jm long , 50-70 lJm wide , seated in the culm tissue and erumpent 
through several layers of leaf sheath . Asci numerous, long cylind rical 
with a foot-like base, bitunicate, (135)1So-t75 (180) x 4 lJrn,thickened 
to 2 l.fm at the apex (thickening to 6- 7 lJm in ia:anature asci) which 
contains a net-like nasse. Ascospores spirally arranged in the ascus 
and probably longer than it, 1 ( 1. 5) urn wide, indistinctly mulLiseptate , 
pale yellowish brown in mass, faintly tinted singly. Pseudoparaphyses 
hyaline , sep ta t e , 2- 3 lJm wide, longer than the asci. 

Specimens examined: on Ercchtitcs prc nanthoidcs (A . Rich.) DC., Spruce 
Cove, Trinidad, California, U.S.A., Feb. l935, li.E .Parks 53 12, dupl. cx 



35 

BPI 672~6 as DAR ll328. On Cramineae undet., London, Ontario, canada, 
9.vi.l890, no collector !> name given, n .17 35 , NY as Ophiobolus trichi
sporus Ell & Ev . (slides as DAR 34L2l). 

Leptoseora helminthospora Rehm - a synonym of Acantho
ph~obolus hehcosporus (Berk.& Br.) l<alker ~ 

Lep tospora implexa (F.ll.& Ev.) l<alker comb . nov. 
: Lozh~ostoma (Lophionema) ~yP})xum Ell.& Ev.,J.Mycol. 

4 8), 75, 1888 (type in -
: Ophiobolus implexus (Ell .& Ev.) Ell. & Ev . , North 

Amer~can Pyr enomycetes, 394, 1892 . 
Pseudothecia (Fig .13) on dead stem tissue and on cluster s of dead 

adventitious roots at stem nodes, dark brown to black, with embedded 
globose body 300-450 )Jm diam a"nd erumpent thick cylindrical to slightly 
tapering neck to 200-300 lJm long, 200 lJm diam ncar the base and only 
slightly narrower at the apex, sometimes slightly flattened, ostiolar 
canal circular in cross section 30- 50 lJDl wide, i nne r wall a woven layer 
of hyaline hyphae 1.5- 2 IJlD diam, some of which project up to 20 t,~m into 
the canal, no definite layer of periphyses seen. Wall of ascocarp to 
50 lJm thick at the base and sides, to 70 llm at j unction with neck, with 
a ver y dense outer layer 14-18 lJm thick in which cellular detail could 
not be distinguished and an inner layer to 30-3S lJM thick of b rown, 
thin-walled radially flattened cells 6-12 x 3- 6 lJm . Asci (Figs.l3 and 
19) long cylindrical to narrowly elonga t ed clavate , tapered to a 
narrow base, bitunicate, apex rounded and only very slightly thickened, 
120-1 60 x 7-lO t,~m. Ascospores (Figs.13 and 19) eight per ascus, long 
filiform and densely sp lrally coiled (6- 7 turns in a 140 1.Jm long ascus), 
longer than the asci , 1.5 vm wide, slightly narrower towards the base, 
faintly yellowish in mass , hyaline to faintly tinted singly, contents 
densely granular , closely and regularly beaded with small clear 
spherical vacuoles, some faint transverse septa seen in some spores 
but number and spacing (about 7-10 lJm apart) difficult to determine. 
Pseudoparaph yses abundant, longe r than the asci, hyaline, filiform, 1-
l. S lJm wide, with several slightly swollen bumps along their length, 
indistinctly septate. Superfic ial mycelium joined to outer wall of 
pseudothecia , dense, of reddish-brown to dark brown branched septate 
hyphae 3- 4 1Jm diam, no hyphopodia or conidiophores seen. 

Specimens examined: on dead stem~ maximum Jacq., Sri Lanka , no 
collectors name given, letter of 15.iii. l927, IMI 16847 as Ophioceras 
implexum (? Lophionema implexum) ; on dead stem and adventitious roo t s 
of Sorghum halepense (L.) Pers., Point 3 la Hache, Louisiana, U.S.A., 
30.vi·.·t886, A.B. Langlois lt.39, ~ Ludoviciana. HOLOTYPE of Lophio
stoma (Lophionema) implexum (slides as DAR 33682) , in NY. 

In the original description, Ellis and Everhart ·(1888) 
listed t his fungus on dead adventitious roots of Sorg¥urn 
halelense and on the lower part of sheathing leaves o a 
poss ble Andropo~on sp .. However, they cite only one 
collection (Lang o~s 1439) and it is this collection, on ~· 
halepense in t he Ellis collection in NY, that is the halo
type. The fungus on IMI 16847 from Sri Lanka has asci to 
180 ~m long but otherwise agrees exactly with the type. 
Whilst the necks on some pseudothecia are somewhat 
flattened laterally, most are circular in section and the 
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Figure 13 . Leptospora implexa , hom holotype in NY (slide OAR 33682) . 
a. habit ; b . section ascocarp ; c . ascus with spiralled ascospor es . 



ostiolar canal is circular in all cases. L. implfixa is 
not related to Lophiostoma or ocher genera-of Lop <osto 
mataceae (Chesters and Bell, 1970). 

Other possible species of Leptospora 
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From their original descriptions, O~hiobolus leptosporus 
Saccas, O. spirosporus Ahmad and ~.tort<l<s Sydow could be 
better praced ~n Leatoshora. However, until type speci
mens can be examine , t e1r exact identity remains 
uncertain. See under the Ophiobolus names for comments. 

LEPTOSPOROPSIS 

Lepcosporopsis Hohnel, Akad .\~iss .\hen Sitzungsber . , Hath. -
Nat urw1ss.Kl. , Abt.l, · 129\J). Ii7i";" 1920. --
Hohnel (1920) proposed this name for certain fungi 

related to Leptosahaeria with dothideaceous ascocarps and 
scolecospore& He 1d not nominate a type species and made 
no new combinations in Leptosporopsis but in the disc~ion 
suggested that Ophiobolus compressus Rehm, O. tanaceti 
(Fckl . ) Sacc . . O.herpotr1chus (Fr . ) Sacc. and O.rostrupii 
Ferd. & Winge should be placed in it. Petrak \1924) 
disagreed strongly with Hohnel's conclusions, considered 
that there was no basis for erection of the new genus and 
that 'Leatosporolsis von Leptospora Rabh. absoluc niche 
versch1e en ' . C ements and Shear (1931) listed Le~tosporo 
~ as a synonym of Ohhiobolus, and its type spec1es as 
·~ostruai (F. & W.) oehn. ' (there is no evidence that 
Hohnel rna e this combinatio~. Ainsworth (1971) quoted 
Clements and Shear and listed it as a synonym of ~~~to
bolus . It was not considered in the von Arx and u er 
~) treatment of bitunicate Ascomycetes . 

Lettosporopsis Hohnel (1920) is a ~ nudum, and not 
valid y publ1shed (Art.41). The species suggested for it 
by Hohnel (1920) are disposed as follows: 
Ophiobolus compressus Rehm - following Holm (1957), this 
1s cons1dered to be a long-spored Leptosphaeria, L. 
compressa (Rehm) Holm (q.v.). It 1s not an Ophiobolus 
Riess sens. str . , where it is placed by some workers 
(Muller, 1952; Shoemaker, 1976). 
Ophiobolus herpotrichus (Fr.) Sacc. placed here as 
Ophiosphaerella heraotricha (Fr.) Walker (q.v.) . A micro
scope slide labelle 'Leptosooropsis herpotrichus' was 
seen amongst the v. HOnnel collect~ons ~n FH ; see specimen 
list under Ophiosphaerella herpotricha. ' 
Ophiobolus rostrupii Ferd & Hinge - a later name for the 
fungus cons1dered here as Ophiobolus prunellae (Ell. & Ev.) 
Shoemaker (1976) based on Linospora prune11ae Ell . & Ev.~s 
'brunellae'). Four slides from FH marked 'A.F .Columb. 
Leatosporohsis brunellae' (one numbered '3786'), pos sibly 
rna e by Ho nel (1920), have been examined and show a fungus 
with the following characters : 
Ascocarps broken, size no t de t e rmi nabl e. Ascocarp wa ll 20- 3S 1Jm thic k, 
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of 4- 5 layers of brown slightly flattened cells 7-12 (14) x 4-6 ).Jm , 
cell wall in outer Laye rs thickened to 2- 2 . 5 lJ.m, thinne r and pal e r in 
inner layers . Ostiole ce ntral. Asc i 100-125 x 12- 13 lJm ( t o 150-175 ~ 
long in one slide) , bitun.icate , much thickened a t tip whi ch has a th i n 
ce ntral c anal , e ight-s pore d. As cos po res filiform, pal e ye llowis h in 
mass and singly , 11 2-125 (130) x 3- 4 lJm, 7 s eptate , constric ted a t the 
central septum and cell on e ither side slightly swollen, wides t i n t he 
middle and taperi ng gradually to the rounded ape x and more s harply to 
the thin base, t ending to break at the central septum into two hal f 
spores. Pseudoparaphyse s abundant , hyaline , filiform, septa t e , 1- 1. 5 
}Jm vide . 

With ascospores having slightly swollen cells on either 
side of the central septum, at whi ch some separation into 
hal f s pores is occurring, this seems to fit better into 
Ophiobolus than into Leptos phaeria where it was placed by 
Barr (1967), as h ·hHsphria Barr . The name Leptosloroysis 
r os trupi (F . & l-1 . ) oe n. in Clements and Shear ( 931 
refers to thi s species . 

Ophiobolus tanaceti (Fckl.) Sacc . - placed by Holm (1957) 
as Leptosphaerra-tinaceti (Fckl.) Holm. This is accepted 
here . 

LIDOPHIA 

Lidol~~t Walker & Sutton , Tr ans.Brit.mycol.Soc.2l (2) , 232 

: Dilophia Sacc., ~·~·1· 357, 1883, non Diloyhia 
Thompson, Hooker s ~.sot~~ . 19 , 1853 (Cruciferae 

Type species : L. gramini'Sl'Sacc . ) \Va l ker & Sutton (type 
in G I) -

The new name Lidothaa Walker & Sut ton (1974) was 
proposed for the 1nva 1 later homonym Diloehia Sacc.(l883) 
and a full des cr iption of pseudothecia, asc1 and ascospo r es 
given . von Arx and Muller (1975), i n their study of bi
t uni cate Ascomycetes, commented that the tolalker and Sutton 
de s crip tion was inadequate but that the genus was close to, 
and probably not different f rom, Le ptosphaeria. In 
collections t hey studied, the fungus could not be found or 
was insufficiently developed . 

Walker and Sutton (1974) found L.~rhminis only i n the 
type specimen, in close association-w~t pycnidia o f Oilo
ehoshora alopecuri (Fr.) Fr .. Pseudo t hecia were embeaaea-
1n t e s li gh tly swollen leaf and shoot t issue of the grass 
host amongst the pycnidia, in a stroma composed of host and 
f ungal tissue, whose outer laye r formed a cl ypeus penetra t ed 
by pseudothecial and pycnidial ostioles . The bi t unicate 
asci (100) 110-130 (135) x 7-9 ~ m con t ained eight, pale 
yellowish, narr owly fusiform ascospores, 60-100 x (1.5 ) 2 
(2.5) ~m. widest in the middle , tapering gradually into an 
e longated fine thread at each end , wi t h about 15 s epta , and 
slightly cons t ricted at the central sep t um, where they break 
at maturity i nto two equal part spores . Hyaline pseudo
paraphyses were present between the asci and l onger than 
them. Pseudothecia were not found on leaf spots with 
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Dilonhosoora pycnidia, 11her e st r omatic development was much 
reduced. 

These characters indicate that Lidophia is a Pleospora
ceous genus, resembling Olhiobolus R>ess 1n having spores 
breaking readily into hal spores at the central septum, 
but with no swollen cells as in Oahiobolus. Several 
earlier authors have described an figured this ascomycete 
with narrowly fusiform spores associated with Dilophospora 
alopecuri (see details in Walker and Sutton, 1974), although 
it is rarely found. It may be the perfect state of Dilo
phospora but this remains to be proved. In contrast to the 
opinion of von Arx and ~1\iller (1975), Lidophia is regarded 
as a distinct, if rare, genus of Pleosporaceae, close to, 
but distinct from, Ophiobolus Riess. lvith its thin (2 ~m) 
pale yellowish elongated fus1form spores, br eaking at the 
central septum, it seems quite distinct from LeStosphaeria 
as delimi t ed by Holm (1957), Luttrell (1973) an von Arx 
and Huller (1975) . The signi ficance and constancy of 
st r omatic development in Lidophia can only be determined 
f rom further collections. tiith the associated Dilophospora 
pycnidia, stroma development is variable and may be absent 
(llalker and Sutton, 1974). Further collections should 
perhaps be sought on grass shoots heavily infected with 
Dilophospora, where well-developed stromatic tissue is 
present . Specimens examined we re listed by llalker and 
Sutton (1974). 

LINOCARPON 

Linocarpon H. & P. Sydow, Ann . H~cdl.}2, 210 , 1917 
Type sp. h· pandani (H~P. y . )~ . & P. Syd. 
The ge nus was erected for a fungus found on dead 

Pandanus leaves in the Philippines. Several species have 
been described since, and Petrak (1952) transferred to 
Linocarpon a number of species formally placed in Ophio
bolus and reduced Gaeumannomyces von Arx & Olivier to 
synonymy. Petrak's concept of Linocarpon includes several 
species with characters not in keep1ng with those shown by 
the type s pecies. This is described, and various Lino
carpon names are listed and their relationships discussed. 

Linocarpon l;ndani (H. & P. Syd.) H. & P.Syd. ,Ann. Mycol.~ 
210, 19 -
= Linospora pandani H.& P. Syd., Ann.Myco l .!l, 60 , 1913, 

(bas>onym, type 1n S I) 
Linospora ~gsfanf Rehm, Leafle ts of Phili~pine 
~ !! . , 916 (later homonym; duphcates 
or-Renm specimens in DAR I) 

Fruiting bodies on host leaves as black , often shiny , s lightly 
raised circular spots up to 1 mm diam, with a small central ostiolar 
dot ; in section, lenticular, developing amongst leaf co r tical cells 
beneath the host epidermis and above a layer of host fib re bundles 
(bundles to 100 lJm diam, and 75- 100 lJm apart), composed of a lenticular 
perithecium (Fig . l4), with overlaying clypeus and va riable development 
of s tromatic tissue laterally. Clypeus to 1 JmTI diam, composed of epi 
dermal cells packed with fungal hyphae and beneath this a layer of 
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radially a rranged da rk brown sep tate hyphae 2 . 5-3 lJm wtde (Figs . 15 
and 16) : s troma tic tlssue s u rrounding pcr ithecium, i n young f rui ting 
bodies composed o f pate br own i rregula r ly s hap ed cells 5- 10 x 3- 4 urn . 
later interspersed with ve r tical bands of da r k br own hyphae , mixed ¥.'ith 
host t.issue and bounded at s ides and be low by a dar k laye r 15- 20 urn 
thick of compressed hyphae (Figs . 14 , 17 and 18). Pe ri thecia one per 
s troma , le nticula r, t o 600- 650 urn di am and 200- 300 um t hi ck when mature , 
severa l 150 x 40- 50 urn and immat ure , with da r k brown to black wall 15-
25 Um thick at s ides , o f 4- 6 Laye r s of r adial l y flattened da r k br own 
cell s , fus ing with the clypeus above and with the st r oma ti c tissue 
and invaded discol oure d l aye rs of hos t cells below . ostiole central 
20- 30 urn diam, pie r cing the c l ypeus, pcr i.physes not seen. Asc i (Fig. 
14) in a basal l ayer, l ong cyl indr i ca l, with a tapering base . 100- 130 
x 5- 8 urn , uni tunicate , apex ro unded , thickened to 2 um , with s mall 
apical ring , eigh t - s por ed . Ascospor es (Fig . 14) fi l iform . pale ye llow
i sh i n mass, hyaUne to fain t l y t i nted s ingly . (65) 70-1 00 x 1. 5- 2 urn . 
ve r y slightly wider centra lly, e nds r ounded, pa rallel o r sli gh tly 
spi r al l ed, con taining nurr.e rous r ef ringe nt sep tum-like ba nds 2 um apa rt, 
wi th a sma ll, incons picuous gelatinous appendage at one o r bo t h e nds . 
Para physes (Fig .1 4) seen only in i mma ture pe ri.thecia , hyaline , 3- 4 Urn 
wide at base , tape r ing t o apex. longe r than asci. s pa ring ly septa t e . 
Hyphae i n hos t tissue , hyaline t o pale b r own , branched , sep tate , 1. 5-
2 . 5 urn diam , no s u pe r ficia l myce li um developed. 

I l lus trations : Sch ran t z (1961 , sec tion asco carp , asc us t ip st r uc ture , 
as cos pores) . 

Specime ns e xami ned: on Pandanus laevi s Lour . • Oavao, ~lindanao, 

Phil i ppine Is l ands , Ma rc h 1904 , E. B. Cope l and 592 , S , HOLOTYPE of Lino
s po r a pandani Syd . (s lides as DAR 3 1927} ; on Pandanus s abotan Blancc;:
Mo unt ~taqu:ilin g , Los Banos , Philippines, Ap r i l 191 4, C. F. Bake r Fungi 
Malaya na 15 2a (as Linospor a panda ni Rehm) , DAR 25 194; on~ uti
U ssimus Elm . , Mt. Banahao , Philippi ne tslands ~ Oec .19 13 , C .F. Baker 
2247. S . ( s l i des a s DAR 31928); same. C. F. Baker~ ~lalayana 545 , 
DAR 319 29; same , C. F. Bake r Fungi ~ta l ayana 152 (as Linos pora pandani 
Re hm) , DAR 25 193 . 

H. & P. Sydow (1917) erected their new genus Linocarpon 
for the previously described Linospora pandan~ H.& P.Sydow 
(1913), listed i n synonymy . The specimen on andanus 
laevi s (E.B. Copeland 592) cited in their 19l~is 
~pe of Linospora pandadi and thus of the genus Lino
~; the collect1 0n c1te in t heir 1917 paper, on~ 
utriiSsimus (C.F . Baker 224 7), is merely another collectlin . 
Rehm (1916) independently described this species as Lino
spora pandini Rehm from Philippine collect ions buc hrs-
name is a ater homonym of h· pandani H. & P. Sydow . 

Figure 14. Linoca rpon pandani , f r an type i n S (slide OAR 31927) . 
a. section ascoca r p s howing some marginal s troma tic ti.ssue a nd 
epi de r mal c l ypcus ; b . young asci and pa r a physis ; c . a scospores 
(two o n right from OAR 319 28) 
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Stromatic develooment varies between collections. In 
all, a definite clypeus is always present but, in the holo
type. there is also marked stromatic development around the 
perithecium. This is not so marked in Baker 2247 . The 
fungus develops amongst the large thin-walled cells of the 
leaf cortex and, as it enlarges , flattens host cells above 
and below it. The firm layer of fibre bundl es beneath the 
cortex (Fig.l4) preven ts development in that direction and 
growth occurs radially into the cortex as a wedge of 
stromatic tissue (Figs.l4,17 and 18). The overlaying 
tissues are slightly raised, the black cl ypeus develops in 
and below the epidermis and the fungus is seen as shallow 
shield-shaped circular black dots on the leaf. Petrak and 
Deighton (1952) and Pirozynski (1972) have commented on 
the influence of host anatomy on perithecium shape i n the 
closely related (perhaps identical) L.elaeidis Petrak apud 
Petrak & Dei ghton on oil palm. -

IUth its clypeate, stromatic, embedded, centrally 
ostiolate perithecia, no superficial hyphopodiate mycelium 
and saprophytic habit, Linocarpon is quite distinct from 
Gaeumannomyces . 

Ot her Linocarpon names 

L.cajani Deighton apud Petrak & Deighton (1952), on 
fa~an0s cgjan (L.) Huth , Newton, Sierra Leone, 16.xi . l950, 

. . eig ton, IMI 46618, HOLOTYPE I This is a good 
Linocarlon and is described and illustrated by Pirozynski 
(1972) rom the type and from a collection he places here 
on dead, decaying rachides of oil palm (Elaeis guineensis 
Jacq . ) from Tanzania. 
L.cariceti (Berk.& Br.) Petrak (1952), basionym Sphaeria 
canceti Berk.& Br. (1861). Petrak (1952) used this name for 
the cereal take-all fungi and reduced Gaeumannomyces von 
Arx & Olivier (1952) to synonymy under Linocarpon. These 
two genera are quite distinct (see above and descriptions 
of the type species given in this paper). The unsuitability 
of the epithet 'cariceti Berk.& Br.' for curren t use and 
its typification have been dealt with elsewhere (Halker, 
1972) . 
L.elaeidis Petrak ap ud Petrak & Dei ghton (1952), on Elaeis 
fuineens~s. Newton, Sierra Leone, 16.xi.l950, F . C.De1ghton, 

MI 46620a, HOLOTYPE I This seems hardly distinct from the 
gener ic type, h.pandani . However, until further work is 
carried out on a range of palm fungi with names in Lino
~. Othiobolus and other genera, it is keot separate. 
~ful y described and illustrated by Pirozynski (1972). 

Figures 15- 18. Linocarpon pandani from type in S (slide DAR 31927). 
lS. Radial hyphae in clypeus, x 183. 16. De tail of radial s tructure, 
x 733 . 17. Ma rgin of ascocarp showing wedge pushing into host tiss ue , 
and epidermal clypeus, x 183. 18. Detail of marginal wedge , ::< 733. 
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~ eucryptum (Berk. & Br.) Petrak - see under Sphaeria 
eucryp ta Berk. & Br.; not a Linocarpon . 

L. halimum (Diehl & Mounce) Petrak (1952) - now placed as 
LulwortnrS halima (Diehl & Mounce) Cribb & Cribb (1955); 
or~g~nally ~iobolus halimus Diehl & Mounce (q .v . ) . 

L. livistonae (P .Henn.) Schrantz (1961) - combination not 
validly published (Art.33); see under Ophiobolus livistonae 
P. Henn. and note at end of this list . 

L. manihotis (Syd. in Syd. & Butler) Petrak (1957) - see 
under Ophiobolus manihotis Syd. in Syd. and Butler . 

h· mar itimum (Sacc.) Petrak (1952) - based on Rhaphido
phora mar~t~ma Sacc . ; type steri le ; for des cript~on and 
synonymy see Walker (1972); not a Linocarpon, but the 
exact i dentity of this species, described with fragmenting 
as cospores, is not known; see also Oohiobolus maritimus. 

L. medusae (Ell. & Ev . ) Petrak (1952) - now placed as 
Lulworthia medusae (Ell. & Ev . ) Cribb & Cribb (1955); see 
under Oph~obOlUSimedusae Ell . & Ev. 

L. muroianum Hino & Katumoto (1966) - placed here as 
~lagiosphaera muroiana (Hino & Katumoto) Walker (q.v.). 

L. nioae (P. Henn . ) Schrantz (1961) - combination no t 
valrary-published (Art .33); see under Ophiobolus nipae P. 
Henn. and note at end of this list . 

h· oryzinum (Sacc.) Petrak (195 2) - this is Gaeumannomyces 
graminis (Sacc.) von Arx & Olivier var . gramin~s (q .v.) . 

L. palmetto (Ell . & Ev. ) Bar r (1 978 ) - described origin
ally as Linospora 'almetto Ell. & Ev. (1887) and trans 
ferred by Barr (19 8) to Linocarpon after study of the 
type. 

h· stipii Hansford (1954) - redisposed here as Ophio
sphaere a stipae (Hansf.) Walker (q.v.). 

L. umbell iferarum Barr (1961) - transferred by Barr (1978) 
a s Plag~osphaera umbel liferarum (Barr) Barr (q.v.) . 

L. verminosum (Mont.) Schrantz (1961) - combination not 
val~dly publ~shed (Art.33); see under Ophiobolus vermino
s us (Mont.) Sacc . 

L. ve r sisporum (Ell . & Mar t .) Petrak (1952) - based on 
Oph~obolus versisporus Ell. & ~!art . (1885) on Sabal, t his 
is considered by Barr (1978) as a true Linocarpon, with 
ascospores similar t o those of h· palmetto (also on Sabal), 
broadest in the upper third and taoering to the base~is 
and Martin (1885) described the ascospores of L.versis
porum as 60-70 x 2- 2 .5 ~m, some,•ha t larger t han th~ 
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h· wil liamsii Hansford (1954) - placed here as Ophio
sphaerella w1lliamsii (Hans£ .) Walker (q.v.). 
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In the sense of the generic type, Linocarpon is readily 
distinguished from genera such as Gaeumannomyces, Linospora 
and Plagiosphaer a (see also Barr, 1978) and consists of 
several spec1es found mainly on dead leaves and petioles 
of Palmae, with fewer records on other hosts. Of the 
species considered here, five are accepted in Linocarpon -
L. pandani, L. hajani, L. elaeidis, L. oalmetto and L. 
Vers1sporum.- T ere atfonsnrp-or-these~another and 
to some Ophiobolus species on Palmae such as Ophiobolus 
oedema (Mont.) Sacc., O. licualae Syd . , 0. liv1stonae P . 
Henn. , 0. niphe P. Henn-:- iii'iCIQ.Venninosus (Hont. ) Sacc. 
requires furt er study. TheiMontagne species could well 
provide earlier epithets in Linocarpon for some of these 
palm fungi. 

LINOSPORA 
Linospora Fuckel, Jahrbticher des Nassauischen Vereins fUr 

Naturkunde 23- 24, 123, 187U-:- Type sp. b.capreae (~ 
Fckl. --

Linospora is characterised by oblique or horizontal 
perithec1a surrounded by a pseudostroma embedded in the 
substrate, and limited by a dark clypeus , a longprotruding 
lateral beak, unitunicate asci with an apical ring, and 
hyaline filiform ascospores. The type species L.capreae, 
occurs on dead fallen leaves of Salix, and has Seen 
described frequently (von Arx ana-olivier, 1952; Barr,l978; 
Dennis , 1968; Hunk, 1957). Several Linospora names are 
dealt with by Barr (1978). 

Six species described originally in Linospora have ~n 
examined and found to belong to other genera. They are 
disposed as fo llows: -

Linospora antarctica Speg. - redisposed as Sphaerulina 
antarcnca (Spe g .) lolalke r (q . v . ). 

Linoslora magellanica Speg. - redisposed as Lophodermium 
magel an1cum (Spe g. ) Walker (q.v.). 

Linospora palmetto Ell. & Ev. transferred by Barr (1978) 
as L1nocarpon oalmetto (Ell . & Ev.) Barr (q.v.). 

Linospora oandani Rehm - placed here as a synonym of Lino
carpon pandan1 (Syd.) Syd. (q.v.). 

Linospora orunellae Ell .& Ev. - see discussion of Ophio 
bolus rostrupLL under Leptosporopsis. 

Linospora pulchella Speg . - reduced to synonymy under 
Gaeumannomyces graminis (Sacc.) von Arx & Olivier var. 
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graminis (q.v.). 

LOPHODERMIUM 

Lophodermium Chevallier, Fl. Paris 1, 435, 1826 (from Darker, 
1967).Type sp. L. arunainaceum-(Schrad. ex St. Amans) 
Chev. -

Generic and specific synonyms and other nomenclatural 
details are given for twenty one species by Darker (1967). 
Several species are described by Tehon (1935, under various 
gene ric names) and Terrier (1942). Two species seen on 
Gramineae are considered here . 

Lophodermium framineum (Fr.) Chev.: on dead leaves of 
Bromus uniolo des H.B.K., in sandhills, Tuggerah Lakes, 
i'i":'s.lr, Australia, 14.v.l969, J. Halke r DAR 17198. 

In this locality, the few host plants present were 
heavily infected. The fungus agreed with the description 
of h· gramineum given by Tehon (1935). 

Lophodermium magellanicum (Speg.) l~alker comb. nov. 
= L~nosyora magellanica Speg., Bol.Acad.Nac.Cienc. 

~~PL~s·f)gent.Cordoba ~ (4) ,3/8~.--r9'27i"\'ty'pe 

Perithecia (Figs.20-23) embedded in leaf, subepiderma l, black, 
oval in outline , up to 400-500 1.liD long, 250 ~m wide, opening by a 
longitudinal slit , wall with labia up to 40 lJm thick on either side 
of slit., thinner at sides , 15-20 lJm thick at b3se, dark bro\onl to block 
outside , paler inside, composed of cells 7- 10 lJm diam forming a 
pseudoparenchyma, in surface view brown hyphae cl early seen a t margin 
of perithecia, hyphae developing below and in host epidermal cells , 
which are pocked with small dark fungal cells. Asci (Figs.2 1- 23) 
developing in basal layer , cylindrical to mo re commonly obclavate, 
usually wides t about one quarter the height above the base, tapering 
gradually to the slightly thickened rounded apex and more s harply to 
the flattened base, no apical appa["atus seen, up to 90 x 17 1Jm , eight
spored. Ascos pores (Figs. 21-23) long cylindrical (bacillary), s traight 
but usually sinuate or curved towards the apex which is rounded and 
occasionally very slightly swollen , base slightly narrower , non
septate, 35- 40 x 2 -2...51Jm , completely surrounded by a hyaline sheath 
2- 2.5 )Jm thick, lying at 2- 3 levels in the ascus. Paraphyses thin, 
hyaline , probably septate, as long as o r longer than the asci. 

Illustrations : Spegazzini (1924, habit, sec tion ascocar p, asci, asco
spores , paraphyses). 

Specimen examined: on dead leaves of Festuca purpurascens Banks & 
Soland., Sholl Bay , Capitan Aracana Island, Chile, 13 .1.1924, C. 
Spegazzini LPS 881, HOLOTYPE (slides as DAR 33290). 

Spegazzini (1924) described the lenticular perithecia 
as 150-160 ~m diam with a central ostiole. However, his 
pencil drawing on the type packet (similar to the published 
illustration) shows an oval f ruiting body 250 x 150- 160 ~m 
like those on the specimen . Some perithecia were immature 
with the ostiolar slit poorly developed and these appeared 
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Figur es 19-22. 19. Leptospora implexa , 
two asci with spiralled ascospor es , 
x 733 , from holotype in NY (slide 
DAR 33682) . 20- 22 . Lophoder mium 
magellanicum , from holotype , LPS 881 
(s lide DAR 33290) . 20 . Cr oss- seer ion 
ascocarp , x 183 . 21 - 22 . Asci with 
ascospor es , x 7 33 . 
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10 ~m 

a 

500 \.011 

Figure 23 . Lophodermium 
magellanicum , from holotype , 
LPS 881 (slide DAR 33290). 
a. habit; b . ascus with 
as cos pores. 



superficially to have a round central pore. Asci, asco
spores and paraphyses agreed with those described and 
figured by Spegazzini (1924), except that he did not 
mention the spore sheath. 
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h· magellanicum is a typical Loehodermium. Of the 
several species described f rom Gram>neae , it is similar to 
the fungus described and figured (Plate 8, Fig.4) by 
Terrier (1942) as L. dlpinum (Rehm) Rehm, described 
originally as L. a run >naceum var. 9g}nh from a collec
tion on Na rdus-st ricta . Terrier (1 t ought that two 
distinct-rophOdermrumlspp. were present on Rehm's type 
and that h>s descrtption perhaps combined characters of 
both. Although it is very similar to the fungus Terrier 
described, Spegazzini ' s s pecies is best kept separate 
until the above prob lem is resolved. Terrier (1942) listed 
another collection of L. a loinum from Switzerland on 
Festuca, and Savile (l~S9y-r[Sted Arctic collections on 
specieS of Elymus, Festuca and Pucciniella. His descrip
tion of mature asci~) 12-16 urn w>de and ascosoores 
(1 . 8) 2.2 - 2.8 (3) urn wide is similar to those of L. ' magel-
lanicum. -

The detailed locality information given fo r this 
species (and for Sphaerulina antarctica (Speg.) l<alker, 
collected at the same time) is slightly confused. On 
Spegazzini's original packet , the only locality given is 
Sholl Bay (in his handwriting) and this is repeated i n 
Spegazzini (1924) . The locality Sholl Bay, Capitan Aracana 
Island, Chile is typed on the outer packet . Farr (1973) 
gives it as Tierra del Fuego, South America and Cash (1972) 
as Sholl Bay, Southern Republic of Argentina. All seem to 
be referring to the same place. 

LULWORTHIA 
For a discussion of the genus, see Kohlmeyer (1972) . 

The two species L. halima (Diehl & Mounce) Cribb & Cribb 
and L. medusae(ETl.~ Cribb & Cribb are mentioned 
brierly-unaer-their previous Lin~carpon and Ophiobolus 
names (q.v . ). 

MICROSTELIUM 

Microstelium Patouillard, Bull.Soc.rycF~ . Fr.lS, 208, 1899. 
Type sp. ~.hyalinum Pa~type n T)--

This genus, described from bark encrusted with algae 
and mosses, was characterised by sparse, cylindrical, 
apically obtuse, stipitate, fleshy-coriaceous perithecia, 
1 mm high, perhaps with an apical pore, very long cylindri
cal asci 8-10 urn wide and filiform ascospores as long as 
the asci, breaking into many fragments 6-8 urn long. Fili
form paraphyses were also said to be present . The 
perithecial wall was brownish violet in colour and composed 
of an inner layer of very long t hin brown parallel hyphae 
whose thickened tips turned towards the outside and formed 
the outer wall layer. A white superficial mycelium was 
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described and the genus was said to be related to Barya 
and Acrospermum. 

The type specimen in FH is ve r y small and appears to 
be a mixture o f dried moss and moss rhizoids. A note in 
t he type packet reads 'Peut-~tre un lichen ? ' . No sign of 
any fun ga l structures was seen . The so-called Microote lium 
pe r ithecia seem to be the erect dried tips of young 
rhizoids. These are dark br own with darker blackened tips 
and have dr ied to a fl i nty consistency very difficult to 
section . No asci, ascospores or ascocarp wall structures 
we re seen i n slide s prepared from this s pecimen. It is 
s uggested that the genus may have been based on moss 
rhizoids blackened at t heir t ips . 
Illustrations: Patoulllurd (1899, habit , ascocarps and cells of oute r 
wall). 

Specimen examined : on bark of a living tree , nea r Bains- Larmes, 
Cunde l oupe , no date o r collectors name , 1070, Pat . he rb . sht . 66 16 , FH , 
IIOLOTYPE (two s lides as DAR 33736) . 

OPHIOBOLUS 
Ophiobolus Riess , Hedwigia l (6) , 27-28 , 1854. 

Tyee sp . O.disseminans Riess, now O. acuminatus (Sow . 
ex·. Fr.) Duby ap. Rabh. -
The stric t gene r i c concept adopted by Holm (1957) and 

followed i n the works of Luttrell (1973) and von Arx and 
Muller (1975) is accepted here. As there does not appear 
to be a recent description of the generic type specimen, 
one is given here. 
Ophiobolus acumina t us (Sow.ex Fr .) Duby ap . Rabh . 

• O.dissem~nans Riess, Hedw.l (6), 27- 28, 1854 
\Rabh .Herb.fri£ . I n . 'Im,-duplicate in~! I) 
A more extensive synonymy is given by Muller (1952) 

and Holm (1957). 
Pscudothcc i a (Fig . 25) embedded in dead s t em , b lack, with e rumpent 

necks , many broken off, ostio l e seen f rom above as a oinute white 
ci rcular a rea with s urrounding black wa ll and central pore. Pseudo
thecia roughly pyriform, body globose , embedded in spongy co rtical s tan 
tissue, base res ting on harde r woody internal tissue , joine d to a loose 
to dense brown myce lium in stem co rtex, 300- GSO l.fm high (including 
nee~ 250- 300 urn diam , wall 25-30 lJm thick , somewha t thicker near 
j unction of neck, of several (8-1 2) l ayers of cell s, oute r layers very 
dark brown and ce lls with thickened walls , inner layers of thinner 
walled pale brown to hya line radia lly flat te ned cell s 9-12 x 6-8 !Jm ; 
neck 5~ 1 00 lJm long (ttl.(l n)' broken and pe rhaps o riginally longer), 50-75 
IJm wide, lined inte rnally wi t h hya:line pe ri. physes , ost1o lar canal 20-
25 Um diam. Asci (Flg.26) abundant, Long cylind rical with narrower 
short basal stalk t e rmi nating in a foot-like base , bitunicate , 130-
150 x 10-1 2 lJm , many not fully ma ture , ap i cal appa ratus no t seen (not 
studied in detai l), eight-spo red . Ascosporcs (Fig.24) l o ng c.ylindtica~ 
brown in mass , pale brown singl y , lying parallel or more commonly 
sligh tly spirally twi s t ed in the ascus , 120-150 x 2-3 1Jm , tapering 
slightly ne ar each end , ends rounded , spores breaking easily into two 



20 um 
Figure 24 . Ophiobolus 
acuminatus , ascospore& . 
a. young spore from 
isotyp e of O.dissemin
ans in N (slide DAR 
32063); b. from speci
men in K as Sphae ria 
penicillus ( s lldc DAR 
33308). 

5 I 

halves a t the central septum , the second cell 
on eithe r side being swo llen, several (20-25) 
sep ta pe r spore , some septa mo r e pr omJ nent 
than othe rs . Pscudoparaphyses abundant , 
hyaline , septate , longer Lhan the asci , 2-2 . 5 
~m wi.d . 

Illus trations: Dennis (1968 , habit , ascus , 
ascospores) ; Holm (1 957 , ascospo r e) ; Ni.il l e r 
( 1952 , section ascocarp , ascospores) ; Shoe
maker ( 1976 , sect Lon ascocarp , ascus . asco
spo res) . 

Specimen examined : on dry dead s tem of Ctrstum 
a rve nse (L . ) Scop . (as Ca rduus arvensis) , r.ear 
Kassel , Germany , spring~Rabh .Herb .!:!.l..£. 1 
n. 1823) in ~1 . ! SOTYPE (slides as OAR 32063) . 

The above descr i ption agrees very 
well with that given by MUller (1952. 
as O.acuminatus) but measurements of 
asci and ascospores are s omewha t 
smaller than those given by Holm (1957. 
asci 150-190 x 9-10 urn; ascosoores 120-
165 x 3.5 -5 urn) and Shoemaker. (1976, 
asci 150-190 x 13-17 urn; ascospores 
140- 180 x 3- 4 urn), both as O.acuminaos 
Hany ascocarps on the t ype Spec~men 
seemed to be no t full y mature . 

Many scolecospored fungi have been 
placed in Ophiobolus by Saccardo (1~) 
and later workers, and Ophiobolus 
names in the literature now refer to a 
wide range of scolecospored perith~al 
and pseudothecial species . In current 
wo r k on the take-all fungi of cereals 
and gr asses (lo/alker. 1972, 1980), many 
Ophiobolus names have been considered 
and type specimens of several examined . 
These are listed in alphabetical order 
of specific epithet with comments on 
the disposition accepted here for each 
species . Full synonymy will be fo und 
either in the references listed, or 
under the name in th is chapter \vhere 
the species i s treated . 

Ophiobolus andropo~onis Ell.& Ev., Proc. 
Acad .Nat .ScLP d.l893, 448, 18~ 
Exact identity not known. The sheet 

in NY bears two packets and a descrip
tion . The two packets are (i) on 
Vetiveria zizanioides (L.) Nash 

(formerly as AndroSo~on muricatus), St .Martinsville, 
Louisiana, 9 . ~1~ . 1 8 . A.B.Lang l ois 1687 , which is empty, 
with a note reading ' empty 3/31/67' and (ii) same host and 
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locality, Jan.l890, Langlois 2209 (partly) (slides as DAR 
33737) which contains several grass leaf sheaths bearing 
pseudothecia of a soecies of Ophiosphaerella, similar to 
0. heraotricha (Fr.) Walker (q.v.). The note on the packet 
Is hea ed ' Ophiobolus andropo~onis E.& E.' , gives details 
for Langlois 1687, and descr1 es a fun gus with ascocarps 
400 x 300 ~m. asci 100-120 x 10 um, ascospores nearly as 
long as t he asci and 2.5 ~m wide, paraphys es present. The 
name ·~ .andro£ogonis' on this note has been crossed out and 
'O.medusae E. E. ' written in. This description is very 
srmrrar-tO that of O.medusae var. minor Ell.& Ev.(l890) 
desc ribed from another-cor!ection (Langlois 1771) made at 
St. Martinsville on Vetiveria zizanioides (as Andropogon 
muricatus) in Feb.l889. Th~s collect~on has not been 
located but Meyers (1957), in proposing the new name 
Ophiobolus salinus fo r Q.medusae var. minor , stated that 
an exam1natron-or-the type material showed a fungus with 
paraphyses, and ascospores 90- 110 x 2 . 5 urn with no append
ages . This is also similar to the description of Langlois 
1687 given on the NY sheet of Q. andropogonis . 

When describing O .androoo~onis, Ellis and Everhart 
(1894) stated that, rn the1rorth American Pyrenomycetes 
(Ellis and Everhart, 1892), they had included it under 0. 
medusae (where they list two collections on Sp)rt~na and 
vetrVeria zizanioides, as Andropo~on muricatus , ut they 
now regard it as a separate spec es, with clavate cylind 
rical asci 60-80 x 8-10 ~m, straight multiseptate asco
spores 40 - 80 x 2- 2. 5 urn and abundant paraphyses . The only 
collection they quote is on V. z i zanioides (as A.muricatus), 
Louisiana, Langlois (without-number). -

This published description does not agree either with 
the description on the note in NY (based on Langlois 1687) 
or with the fungus found on Langlois 2209. Fr om the note, 
Langlois 1687 would seem to have been intended originally 
as the type collection. Until it (or a duplicate) or other 
Ellis and Everhart material labelled Q.androgogonis can be 
examined, the discripancy between the ava1la le material 
(and herbarium note) and the published description cannot 
be resolved and the exact identity of O.andropogonis (and 
of the similar O.medusae var. minor on-the same host) 
rema i ns unknown~ ~so under Ophiosphaerella herpot
r icha) . 

Ophiobolus arenarius Bomm. , Rouss. & Sacc . in Sacc., Svll. 
fung.i. 935, 1901 (type in PAD, not seen) --
Described from the type by Eriksson (1967) and trans

ferred as Plejobolus arenarius (Bomm.,Rouss .& Sacc . in 
Sacc . ) O.Erk1ss . , the type species of Plefobolus ; also 
described and fi gured from a Scottish col ect1on on the 
type host Ammophila arenaria (L.) Link by Dennis (1975) . 
The clypeate perithecia w1th an eccentric neck contain 
bitunicate asci up to 400 x 10 ~m with hyaline ascospores 
almost as long, 2-2.5 ~m wide, breaking at maturity before 
discharge into part - spores 4- 6 urn long . 
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Ophiobolus australiensis Johnson & Sparrow, Fungi in oceans 
and estuaries, p.419, 1961. 

A nom.nov. for O. littoralis Cribb & Cribb {non 0. 
littorairs~rouan)-Sacc.) on roots of Avicennia in- Queens
land. 

O!hiobolus barbatus Pat. & Gail . {l 888) - the type species 
o Acanthotheciella Hohn. (1911) (q .v. ). 

OBhiobolus brachysporus Fautr. & Roum. {from Saccardo , 
1 95) - a synonym of Plagiosohaera immersa {Trail) Petrak 
{q . v.) . 

Ophiobolus cariceti {Berk.& Br.) Sacc . {1883) - see under 
Sohaer1a car1ceti . 

Oohiobolus chaetophorus {Crouan) Sacc. {1883) - a synonym 
of Acanthoph1obolus helicosporus {Berk.& Br.) Walker {q.v.). 

Ophiobolus coffeatus {Berk.in Hook . ) Sacc . {l883) -see 
under Sphaer~a coffeata . 

Ophiobolus compressus Rehm {1881) - treated here,fol l owing 
Holm (1957) , as Leptosphaeria compressa {Rehm) Holm {q .v. ) . 

Ophiobolus culmorum {Crouan) Sacc. {1883) - see under 
Sphaeria culmorum Crouan . 

Ophiobolus disseminms Ries s {1854) - t he type species of 
Oph1obolus Riess, now placed as a synonym of O.acuminatus 
(see above) . 

Ophiobolus eucryptus {Berk . & Br . ) Sacc .{ l883) - see under 
Sphaeria eucrypta. 

Ophiobolus ~racilis {Niessl) Mul l er {1952) - a s ynonym of 
Acanthophio olus helicosporus {Berk .& Br . ) Walker {q.v . ). 

Ophiobolus graminicola {Speg . ) Petr.& Syd. {1936) {as 
' graffiinicolus ' ) - t h1s is the type s pecies of Ophio
sphaerella Speg. {q . v . ) . 

Ohhiobolus graminis {Sacc . ) Sacc. in Roum.& Sacc. {1881) 
t e type species of Gaeumannomyces, placed here as~· 
graminis {Sacc . ) von Arx & Olivier var. grhmtnis (q.v . ) . 
The various uses of this name in plant pat o og1cal 
litera t ure a re discussed in detail by Walker {1980) . 

Ophiobolus graminis var . avenae Turner {1940) - placed 
here as Gaeumannomyces gramrnTs {Sacc . ) von Arx & Olivier 
var. avenae (Turner)Dennis (q . v . ) . 

Ophiobolus halimus Diehl & Mounce, in Mounce & Diehl {1934) 
- found on Zostera marina L. in Canada and now placed as 
Lulworthia hal1ma (D~ Mounce) Cribb & Cribb {1955) . 
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Placed in Linocarpon by Petrak (1952) but this opinion not 
accepted here. 

Ophiobolus he1icosporus (Berk.& Br.) Sacc. (1883) - placed 
here as Acanthophlobo1us helicospor us (Berk.& Br.) Halker 
(q . v.). 

Ophiobolus he rpotrichus (Fr.) Sacc. in Roum . & Sacc . (1881) 
- placed here as Ophiosphaerella he rpotricha (Fr.) Halker 
(q. v.) . 

oghiobolus heterostrophus Drechs . . J.a~ric.Res.3l, 723-724 , 
1 25, (type not stud1ed) - transferre as COCh!Iobolus 
heterostroohus (Drechsler) Drechsler (1934). the type 
spec1es of Coch li obolus . This genus and its associated 
conidial states have not been studied here. 

Ophiobolus immersus Trail (1889) - see Plagiosphaera 
~ (Tral1) Petrak . 

Ophiobolus implexus (Ell.& Ev . ) Ell.& Ev. (1892) - no t an 
Ophiobolus Riess sens. str .: placed here as Leptos pora 
1mplexa (Ell.& Ev.) Halker (q.v.) 

Ophiobolus incomptus (Car.& de Not.) Sacc. (1883) - see 
under Ophiochaeta 1ncompta. 

Ophiobol us jun)i Miller & Burton, Myco l ogia li• 7 , 1942 
(type not seen . 

From the description and figures, t his species with 
large ascocarps 300-800 urn diam embedded in dead stems, 
with cylindrical apically thickened asci 138-160 x l4-l6um, 
septate ascospores yellowish to brown 115-138 x 4-5 urn, 
abundant paraphyses , could well be a species of Ophio
sphaerella (q . v . ). 

Ophiobolus 1eptospermus (Speg.) Sacc. (1883) - placed 
here as Ophiosphaere11a leptosperma (Speg . ) Walke r (q.v.). 

O~hiobolus leptosporus Saccas, L'Agronomie Tropicale i (3), 
2 1-282, 1954 (type not located) . 

The type specimen could not be obtained . I t i s not at 
PC and enquiries made to the Central Phytopathologi cal 
Station, Boukoko, Central African Republic and to Dr. 
Saccas failed to locate it. The original collection was 
made on dead leaf sheaths of ij5jghum vu~gade L. at M'Baiki, 
Central African Republic in 1 , and t e escription and 
figures indicate a possible Pleosporaceous species, with 
dark brown immersed ascocarps 350- 600 x 250 - 450 um . er umpent 
neck 80-100 urn long, cylindr ical asci 96 -195 x 4.7-5.5 urn, 
thickened above , with eight cylindrical filifo r m pa le 
yellowish ascospores 85-1 75 x 1- 1.5 urn, 7- 14 septate and 
spirally twisted 2-3 times i n the ascus. Nume rous para 
physes were present and the host tissues were discoloured 
red. 
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Hith its thin asci, and thin spiralled ascospores, Q. 
le~tosporus is probably a species of Leptospora. Its asci 
an ascospores are of similar length to those of ~.iroplexa 
(on Shr~~um haleoense) but the asci of O. leptosporus are 
only a as w1de. They are similar in-w1dth to the asci 
of L.rubella, but asci and ascospores of L.rubella are 
much longer. There is a reddish discolourat1on of the 
substrate, as occurs commonly with L. rubella, but reddish 
discolouration is a reac tion of SoTghum spp. to a wide 
range of organisms and injuries. arr (196 2) commented on 
the similarity of O.leptosporus to Leptos~ora rubella 
(as Ophiobolus gorphyrogonus (Tode) Sacc .. O~porus 
also resembles .tr1chisporus El l.& Ev. described from 
dead grass culms and here placed tentatively under Lepto
~ (q.v .). O.leptos~orus is not an Ophiobolus sens . str. 
but study of the type w1ll · be necessary to place it 
accurately. 

O~hiobolus licualae Syd., ~~ilig~·J.Sci.9 (Sect.C. Nr.2), 
1 5, 1914 (from Syll.fung. __ , 57lnbb, - 1926) (type not 
seen). --

From the description, and from a superficial examina 
tion of five col lections under this name in BPI, this 
species on dead palm petioles from the Philippines could 
well be a species of Linocaroon, possibly the same as one 
of the several species recorded on palms . 

Ophiobolus littoralis (Crouan) Sacc. (1883) - see under 
Sphaer1a littoral1s Crouan . 

Ophiobolus littoralis Cribb & Cribb, Univ.~ . Dept .Bot. 
~ l (12) , 101-102, 1956 (type in~U. not seen) 
a-rater-homonym of O.littoralis (Crouan) Sacc . ; renamed 
Ophiobolus australiens1s Johnson & Sparrow (q .v.) . 

Ophiobolus livistonae P.Henn. , Hedwigia 47, 257, 1908 (type 
Ln K seen ; n ot e xamined in detaLl). --

Linocarpon livistonae (P.Henn.) Schrantz, Bull. 
Tr1mest. Soc.mhcdl.Fr.lQ (1960), 337, 196l~t 
VaTrC!TY pUbTis e , Art-:-!3). 

The original description, and s uperficial examination 
of portion of the type collection (Copeland 524 , in K) 
indicate that this fungus on dead Livistona (Palmae) 
petioles from t he Philippines is a species of Linocar~on, 
but the Schrantz combination was not validly publLshe . 
Several possible Linocarpon spp. on Palmae are listed 
under Linocarpon and the relat ionships of t hese require 
further study. Schrantz (1961) briefly described and 
figured a perithecium, ascus and ascospores. 

Ophiobolus manihotis Syd. in Syd. & Butler (1911) - after 
study of port1on of the type, Petrak (1957) transferred 
this name to Linocarpon. Petrak's (1952) wide concept of 
Linocarpon is not accepted here and, until Q. manihotis has 
been stud1ed f urther , the most suitable genus for 1t 
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cannot be determined. 

~hiobolus maritimus (Sacc . ) Sacc . (1883) - based on 
aphidophora marLt1ma Sacc. ; type sterile; for descriptiO! 

and synonymy, see Walker (1972). Hohnel (1920) briefly 
summarised the original description and suggested that it 
may be an undescribed Diaporthaceous genus. There is no 
evidence for this or any other placement of this species. 

Ophiobolus medusae Ell .& Ev., J.Mycol .l (12), 150, 1885 
as 'medusa'~in NY I) -

~ocar~on medusae (Ell.& Ev . ) Petrak, Sydowia ~. 
388, 19 z. ---

This is Lulworthia medusae (Ell.& Ev.) Cribb & Cribb 
(1955). For a dLscussion-or-the genus Lulwor t hia, see 
Kohlmeyer (1972). 

Ophiobolus medusae Ell . & Ev. var. minor Ell. & Ev., Proc. 
Acad. Nat. ~iladelphia 1890,~ 1890 (type noc-
found) -. - --

For discussion of this species and specimen details , 
see under Ophiobolus andropogonis and Ophiosphaerella 
herpotricha ; see also OphLobolus salinus Meyers . 

Ophiobolus medusae form bromi Brenckle , rungi Dako tensis 
No. 536, l9~nted 1aoer-on specimen . 

A specimen under this name in NY bears pseudo t hecia 
and pycnidia typical of oehiosphaerella herpotricha (q.v. 
where the name is listed Ln synonymy . 

Othiobolus moravicus Petrak (1921) - the type species of 
P agiosphaera Petrak (q .v.). 

Ophiobolus nipae P. Henn . , Hedwigia ir. 257, 1908 (type 
not seen) 

Linocarpon ni,be (P.Henn.) Schrantz, Bull.Trimest . 
soc.myfioa.Fr. (1960) , 337, 1961 (notvil~ 
ilu'lllLs e ,A:rt.'33). 

From the original description, and the illustrations 
of Schrantz (1961), this appears to be a Linocarpon 
similar to others recorded on various palms . For further 
discus sions of these, see under Linocarpon. 

Figures 25-30 . 25 and 26. Ophiobolus acumina tus , sect i on ascocarp, 
x 183, and ascus with young ascospores , x 733 , f rom isotype of 0. 
disseminans in M (slide OAR 32063) . 27- 30. Ophioce ras leptosporum, 
ascocarp from dried t ype culture in K (slide DAR 3 1944). 27. Oute r 
wall, x 183. 28. Detail of oute r wall, x 733. 29 . Apex of neck , x 
183. 30. Detail of neck a pex , x 733 . 
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Ophiobolus oedema (Mont .) Sacc., ~·~·~· 351, 1883 
- ~ia oedema None . ,Ann. Sci . Nat. Bot. 14 ,326 , 1840 

ronapK[dOs~edema(Mont.r-Ge~ ae-Noc. (from 
Sacc., ~. fung . Z,, 351, 1883) . 

Described from petioles of Nauritia flexuosa L.f . 
(Palmae) in French Guiana , this spec~es was-saiO to have 
small black perithecia, with clavate asci 70 ~m long and 
thin ascospores to 90 urn long. Superficial examination of 
what is possibly port i on of the type collection in K 
indicates that it may be a Linocarpon. This species could 
well provide one of the earl~est epithets for Linocarpon 
spp. on Palmae. These are discussed further under 
Linocaroon. 

~hiobolus onhioboloides (Sacc.) Holm, Svensk Bot .Tidskr. 
' 345' 194 - -- -- ---

-- = Lentosohaeria ophioboloides Sacc., ~lisc.mvc.No.l,23, 
18 4 (original not seen; from Sacca~~·~ 2. 
770' 1891) 

- Leptoslhaerio~sis o~hioboloides (Sacc .) Berl ., Icon . 
fung . _, 88-8 , 189 . 

A true species of Ophiobolus Riess sens. str. (Holm, 
1957). For references to descriptions and illustrations, 
see under Leptosphaeriopsis. 

O~hiobolus oryzaC Miyake, Bot .~. (Tokyo) 23 (266), 96-97, 
1 09 (also ~n :!_. oll.Agric~-:Urliv.Tokvo TI4), 249-250, 
1910) (type not seen) . 

Listed by Sawada (1959), and suggested by Shoemaker 
(1976), as a synonym of Ohhiobolus herpotrichus; see 
discussions under Ophiosp aerella herpotr~cha . 

Oohiobolus or¥zinus Sacc. (1916) - a synonym of Gaeumann
~ gramin~s (Sacc .) von Arx & Olivier var.gramrnrs--
(q . v . ). 

O'hiobolus galudosus (Feltg . ) Sacc . & D.Sacc., Syll.fung. 
1 ' 774' 19 5. 
== Leotosphaeria oaludosa Feltg.,Vorst. Pilz.Luxemb . 

Nachtr. II, 15~ 
For a discussion of this species and details of 

specimen examined, see under Gaeumannomyces spp. on 
Cyperaceae . 

Oehiobolus pellitus (Fckl.) Sacc. - one of the species 
1~sted by Saccardo (1883) i n Oph iobolus subgenus Ophio
chaeta (see under Ophiochaeta) ; regarded by Holm ~ as 
a synonym of Nodulosphaer~a erythrospora (Riess) Holm; not 
studied. 

Olhiobolus penicillus (Schm.ex Fr.) Sacc . in Roum.& Sacc. 
( 881), cited 1n err or as '(K.et S.) Sacc.' , citation 
corrected in ~-~·~· 352, 1883 - see under Sphaeria 
penicillus . 
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d1scussion of Ooh1obolus rostrupii under Leptosporopsis . 
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Ophiobolus rostrupii Ferd. & \Vinge (1909) - s ee discussion 
under Leptosporops~s. 

Olhiobolus rubellus (Pers .ex Fr . ) Sacc. in Roum. & Sacc. 
( 881) - see under Leptospora rubella (Pers .ex Fr.) 
Rabenh .. 

Oohiobolus sa linus Meyers , ~1ycologia ~. 518, 1957, as 
' sahna'. Meyers (1957) proposed this as a new name for 
Q~sae var. minor Ell.& Ev., which he recognised as 
quice-arrierent from O.medusae. For discussion of 0. 
medusae var. minor, see-unaer-Q. andropogonis and ~phio 
spnaerella herpotricha. 

Ophiobolus syirosporus Ahmad , Sydowia 1. 75-76, 1948 (type 
not exam1ned . 

Two collections on the type host identified by Ahmad 
were examined. These agreed with the original description 
and showed a fun gus with embedded black subglobose asco
carps with a short erumpent neck containing abundant 
broad clavate asci with eight hyaline filiform ascospores 
arranged in a dense spiral of several turns and abundant 
septate pseudoparaphyses . The asci are thin-walled but 
seem to be bitunica te. The ascospores were described 
originally as continuous , but are t ransversely septate at 
about 10 ~m intervals with a finely granular vacuolate 
contents. 

This is not an Ophiobolus Riess sens.st r . and i s 
probably better placed 1n Cochliobolus. With its thin 
asci and spirally arranged ascospores, it also shows some 
resemblance to fungi placed here in Leptospora but differs 
in its wide asci (9-12 urn) and hyaline ascospores . Study 
of the type specimen (and also of the f ungus in culture) 
is necessary before any formal transfer is made . 

Specimens examined: on dead culms of Saccharum spontaneum L.,Lahore, 
West Pakistan, 26.ii.l967, S. Ahmad, Fungi of West Pakistan 19764 in 
BPt (slides as DAR 33696); same , Fun~i of West Pakis tan 19767 in BPI 
(slides as DAR 34128); same date and locality, lMl 127027 . 

Ophiobolus stictisporus (Cke.& Ell.) Sacc . (1883) -based 
on Sehaeria stictisoora Cke.& Ell .. The type has been 
exam1ned and descr1bed by Walker (1972) who considered it 
a member of the Ostropales related to Stictis. In the 
Index (Syl l . funf·11· Part 1, 481 , 1897~epithet is 
spelt incorrect y as ' strictisoorus' . 

Oohiobolus itipae Doidge, Bothalia ~. 212- 213 , 1941 (type 
1n BPI and M examined) . 

0 . st~pSe was describe d from a collection on dying leaf 
sheaths o ~ dhegeana Steud . from South Africa (Doidge 
(1950) listea-tne ost as ~ . dregeana var. elongata Stapf). 
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It was said to have black ascocar ps 250-350 urn diam. 
containing cylindrical clavate asci 100-150 x 7-8 urn . 
rounded and thickened at the aoex, with filiform ascospores 
100-120 x 2- 2.6 urn, yellow-brown i n mass and s ubhyaline 
singly, and abundant, hyaline filifo r m paraphyses l urn 
wide. 

The fungus as described could not be found on two 
portions of the type collection examined. Abundant s uper
ficial growth of Meliola ¥anici Earle was present and 
several small ascocar ps o a spec i es of Phaeosphaeria with 
three septate pale brown ascospores were seen on the 
portion in BPI. From the description, O.stioae could be a 
species of Ophiosphaerella but until it- can-oe-found on the 
available type mater1al tts exact identity remains in 
doubt . 
Specimens~: on Stipa dre geana , Xumeni forest, nea r Donnybrook , 
Natal , South Africa, 5 . 1x.l937, K. E.Mo rgan & E.M . Doidge 29828 and 
29829, TYPE collection , dups. as l MI 35983 and in BPI (slides as DAR 
34 129). 

Ophiobolus tanaceti (Fckl.) Sacc .(l883) - see under Lepto
sohaeria tanacetl. 

Ophiobolus tortilis Syd. ,Ann . ~.~. 263, 1937 (type not 
seen) . ----

This was described from a collection on leaves and 
culms of Vetive ria zizanioides (as Androoogon z i zanioides) 
in the Philipp1nes . The dark brown clustered ascocarps 
had an immersed globose body 350-450 urn diam, with a thick 
obtuse conical erumpent neck , asci elongated clavate, 
narrower towards the sessile or shortly stalked base, 150-
180 x 6.5-7.5 urn, containing eight greenish-yellow fili
form ascospores, twisted in the ascus and as long as it, 
1.5-2 urn wide, sometimes slightly narrower at the base, 
and somewhat curved or sigmoid singl y. Septa were not 
mentioned but the contents were described as finely granular 
with several small oil droplets . Abundant thin septate 
paraphyses were present . Dark brown hyphae were present 
at the base of the ascocarps . 

It has not been possible to obtain t he type specimen. 
It is not presen t amongst the Sydow collections in S or B 
and Dr. B. Hein (B) suggested that it may have been 
destroyed. From the description, O.tortilis is very 
similar i ndeed to Leptospora imvtexh and may not be 
distinct from it. However, unt1 t e type is located. its 
exact identity remains unknown. 

~hiobolus trichellus Bomm., Rouss.& Sacc. in Sacc., ~· 
~·i· 934, 1891 (t ype not seen). 

: Ophiochaeta trichella (Bomm. ,Rouss.& Sacc.in Sacc.) 
Sacc., ~·~·J!O!· Part 3, 352, 1895 (cited by 
Berlese~9~s (B . R. et S.) Berl. '). 

According to Berlese (1899), the type specimen on 



6 1 

leaves of Ammophila (as Psarnma) arenaria , Belg ium, is 
sterile and the exact ident~ty o~ungus is not known . 
From the description, it is no t an Acanthophiobolus (syn . 
Ophiochaeta) as considered here. See under Ophiochae t a 
for dtscussion of t his gener i c name . 

Ophiobolus trichisporus Ell .& Ev . (l890) - following Shoe
maker ( 1976), th~s species is placed under Leptos po ra 
rubella (Pers.ex Fr .) Rabenh. and a descriptLon and 
d1scussion are given under that name . Saccardo (1891) 
listed it as O.trichosoorus Ell.& Ev. and later (Saccardo, 
1895) as Q.trech1sporus Ell .& Ev . 

Qphiobolus verminosus (Mont . ) Sacc., ~-~·~ · 351 , 1883 
: ~aph~dosporz verminosa (Mont.) Mont., ~- Gen . 

~- cryoc . . 52, 1856 -
: ~ verminosa Hone. (from Noncagne,l856) ( ty pe 

not seen). 
Linocarpon verminosum (Mont.) Schran tz, Bull.Trimest . 
Soc.MyhoJ.Fr.1[ (1960), 337 , 1961 (not variOly ____ ___ 
j)U'Ohs e , Art. 33). 

From the origina l description (on palm petioles , 
Cayenne , French Guiana) and from the illustrations of a 
perithecium and an ascus given by Schran tz (1961), this is 
probably a species of Linocarpon. Petrak (1952) also 
considered it a typical L~nocarpon but did not tra ns f er it 
to chis genus . For a discussion of several similar fungi 
on palms, see under Linocarpon. 

Ophiobolus versisporus Ell .& Mart . (l885) - considered here 
as L~nocarpon vers~sporum (£11.& Mart . ) Pe t rak (q.v.). 

Onhiobolus zeae Saccas, Rev . Path.~.Entom.agric.Fr.~ (3) , 
1 3-186, 19'5Tl'type in PCT) 

Lis ted as a synonym of Ophioshhaerella herpotricha (Pd 
Walker (q.v.). Tarr (1962) thoug t 1t may be a Coch11o
bolus and stated 'If the generic name Cochliobolus-oe-
accepted for Ophiobolus-like fungi with spt ra11y arr anged 
ascospore s (see Drechsler, 1934) this fungus should 
presumabl y be named Cochliobolus zeae ' . Ascospore twisting 
in Ophiosphaerella herpotr~cha i s-aiScussed under that name . 

Ophiobolus so. (Hll l36978a on culms of Chrysopogon) - an 
immature Ophiosphaerella sp . (q.v.). 

Ophiobolus sp. (IMI 71816 on A><o&obls) - this is Gaeumann-
omyces graminis (Sacc.) von Arx ~vier var. gram~n~s. 

Ohhiobolus sp. (IMI l45643b, on leaf s po t of Zea ~ L. , 
K uma1. Nepal, l5 .viii.l969, slides as DAR 33194) - the 
only fungi seen were (a) ascocarps immature, possibly 
Phaeosbhaeria sp. (b) Pithomhces sp.a ff . E.maydicus (Sacc.) 
Ell~s ut most s pores w~th t ree transverse septa. 
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Ophiobolus sp . (Padwick, 1950, p.l53) - Padwick quoted a 
North American report of an Ophiobolus sp. on rice. The 
identity of this fungus is not known. Gaeumannomyces 
graminis var. graminis (q.v .) is known on rice in North 
America . 

Ophiobolus sp. (Wadsworth, 1967) - the identity of this 
fungus associated with root rot of Bermuda gras s (Cynogon 
dactylon) in the spring dead spot disease in the UnLte 
States LS not known and no specimen could be traced. 

OPHIOCERAS 

Ophioceras Saccardo, aytl-~ung . 2, 358, 1883. 
Lectotype sp. 0. c ostomum (Berk.& Curt.) Sacc., 
Syll.fung.2, 3)8, 1883 (see Hohnel, 1911 for lecto
typLhcation). 
= Sphaeria dolichostoma Berk.& Curt., J.Linn.Soc . 

London l.Q., 388 , 1869 (type not seen)-:-----

Conway and Barr (1977) described O. dolichostomum in 
detail f rom an isotype collection in NY and a 1968 collec
tion on partially submerged wood from a stream in Florida . 
The genus is characterised by perithecia with a long (1-5 
mm) beak, the peridium of the perithecial body being a 
textura angularis and of the beak a textura intricata, 
unitunicate asci with a chitinoid apical annulus and in 
some cases a subannular non- chitinoid globule, asci 
containing eight hyaline to faintly tinted septate scole 
cospores. Conway and Barr (1977) considered that these 
characters, and the hypersaprobic habit, indicate that 
Olhioceras should be excluded from Diaporthales and is 
paced best in the family Lasiosphaeriaceae, order 
Sordariales . 

Other Ophipceras name s 

Ophioceras filiforme (P.Henn.) Hohnel (1911) - see under 
SchLzacrosoermum £i1iforme. 

Ophioceras leptosporum (Iqbal) Walker comb . nov . 
: Gaeumannomyces le~toslorus Iqbal, Trans.Brit . mycol . 

Soc.ill: (2). 346 - 3 8. 972 (type inKT! --
Perithecia (Figs.29-3l) with globose body and long filiform neck , 

on s t em tissue body embedded or superfic ial, neck erumpent , in culture 
some perithecia with long necks completely embedded in aga r, scattered 
singly or c lustered into groups of L0-12 or more (especially ln wlture), 
body globose , dark brown to black , 250- 300 (400) Urn diam, wall 15-2 0 Um 
th1ck, easi l y broken when dry , of 4- S laye rs o f cells , oute r layer a 
t ex tura angularis o f brown cells 10-16 x 10-13 1Jm (Ftgs .27 and 28) , 
inner laye rs of pale r flattened ce lls , ne ck dark brown to black , placed 
centrally on the body , l- 2(2 . 5) mm long , 40- 60 (90) lJm wide nea r the 
base , for mos t o f its leng th 30- 50 lJm wide , 20- 30 um nea r the paler, 
thlnne r walled tip (Figs . 29 and 30), wall o f neck i n lowe r part 20- 25 
1Jm thick, oute r laye r of roughly pa rallel rows of elongated dark cells 
8-18 x 2 . 5- 5 lJm (t ex tura po rrec ta) or cells more i rregularly arranged 
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Figure 31 . Ophioccr as 
leptospor um. a . asco
carp , f rom holotype in 
K (slide DAR 33269); 
b . ascus and ascospor es, 
from dr ied type 
culture in K (slide 
DAR 31944) . 

(texture angularis) , except near the tip (apical 100-150 lJm) wher e the 
wall is much paler and made up of thin septate pale brown to almost 
hyaline hyphae diagonally interwoven (texture intricata) (Figs . 29 and 
30); ostiolar canal 20-50 1Jm wide , pedphyses not observed in peri
thecia from stem tissue , short upwardly pointing hyaline periphyses 
seen near to neck tip in perithecia in dried type culture . Asci (Fig . 
31) cylindrical , straight or more often very slightly cur vcd-:---<60) 70-
95 (lOS) x 5-6 (7) IJID , arising from a basal layer of hyaline gelatin
ising hyphae and eventually freed i n to the per ithecial cavity , eight
spored, unitunicate , with a distinct ref ractive apical ring , seen in 
side view as two slightly elongated r ods , 1-1.5 vm diam , 1.5- 2 vm long . 
In a minority of asci , a small clear area 2-3 vm diam was seen between 
the apical ring and the tips of the ascospores . Ascospore& (Fig . 31) 
hyaline to faintly tinted singly , pale yellowish in mass , fil i form , 
straight o r mo r e often slightly cu rved or sigmoid , apex r ounded , often 
almost hemispherical, base acute , (65) 70-80 (85) x 1-1. 5 vm , with 3-
7 indistinct septa , contents finely granular and vacuolate , borne i n a 
parallel fascicle in the ascus . Paraphyses not observed in ei t he r 
itliDature or mature perithecia but some hyaline non- staining material 
with little structure or occasionally with a few septate hyaline hyphae 
was seen between asci in several per ithecia . Conidial ~ not known . 

Illustrations : Iqbal (1972 , ascocarps, asci, ascospores) . 

Specimens examined : on dead submerged stems of unidentified Umbelli
ferae , in river Creedy , near Cm.•ley Bridge , Exeter, England , 6.11.1970, 
S . H. Iqbal , K, HOLOTYPE (slides as DAR 33269) ; same locality , dried 
cultures with pe r ithecia , K, dried type culture (slides as DAR 31944) ; 
same, type culture , CBS 894.70 (dried culture and slides as DAR 33738) ; 
on decaying submerged unidentified leaves , 24 km f r om Port Moresby , 
Papua New Guinea, March 1976 , PNC 10147 (dried culture and slides as 
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DAR 34111). 

0. leptosporum cannot be retained in Gaeumannomyces, 
whose known spec1es are root, crown, lower stem and leaf 
sheath parasites of Gramineae and Cyperaceae, wi th a well 
developed s upe rficial hyphopodiate mycelium and perithecial 
wall sur face a textur a epidermoidea . From the few collec
tion s known , Q.leptosporum is a saprophyte on dead , 
de caying plant material in an aquatic e nvironment. I t s 
perithecia have an outer wa ll layer composed of a t extura 
angularis and, at least near the tip, the cells of the 
outer l ayer of the neck approach a textura intricat a . No 
superficial mycelium is associated with the perithecia in 
nature and , i n cul tu r e, hyphae do not develop hyphopodia 
when inocula ted onto a r ange of living and dead pl ant sub
s t ra tes, i nc l uding cereal coleoptiles (Shaw , 1977). Tests 
by t he present author wi t h both the type culture and t he 
Papua New Guinea isolate confirmed these results. Shaw 
(1977) descr ibed and f i gur ed ascospore germination , with 
formation of dark brown appressoria , 7 .5-10.5 x 3.5- 4.5 ~m. 
u sually terminal on the germ tube, occasionally interc alar~ 
or almost sessile on the ascospore. However , formation of 
appressor ia is a wi despread phenomenon in the fungi 
(Emmett and Parbery, 1975; Pa rbery and Emmett, 1977) and 
bear s no obligate r e l ationship to the fo r mation of mycelial 
hyphopodia (see discussion at end). 

Conway and Barr (1977) described ejection of whole 
as ci from the peri thecium of O. dolichostomum. 'The uni
t unicate asci become detached-from the subhymenium and 
under moist cond itions some ar e discharged as a unit with 
the as cospores from the ostiole (Fig . 2). Some asci are 
sho t several ce ntimetr es from t he ascoc arp as they explode 
from t he ostiole . Most , however, are trapped at the tip 
of the beak as shown in Figure 2 ' . This fi gure shows a 
white mas s of asci and ascospores at t he tip of the neck, 
and is ver y similar to Pl ate lE of Shaw (1977) who 
described how whole asci of O. leptosporum in Papua New 
Guinea are extruded when perfthec1a are placed at a lower 
humidity . In this species, t he asci and ascospores also 
accumulate at the tip of t he neck, in a white milky globul~ 
changing to honey colour l ater (Shaw, l 977) . O. dolicho
stomum and Q.leptosporum seem to be closely re~ungi, 
although the ascospores described for O.dolichostomum are 
l onge r and distinctly wider than t hose-of Q.leptosporum. 

Barr (1978) consider ed that G.leptosporus was probably 
the same as Plagiosohaera umbelli"ferarum (q. v. ), Comparison 
of the type specimens indicates that they are distinct and 
that G.lettosaorus is better placed in Ophioceras. She 
also ment one that Iqbal (1972) described perithecia in 
culture as oblique wi th lateral beaks. Study of mater ia l 
both on t he host and in culture has shown t hat beaks arise 
centrally in both cases, although i n culture perithecia 
may lie in various positions and beaks embedded completely 
in the agar may be sli ghtly twisted . Iqba l (1972) 
describe d t he position when he wr ote 'tfhen the ostiole has 



fully grown, it appears to arise la terally from the peri
thecium and the perithecia are obliquely horizontal. 
Nevertheless, perithecia are g lobose and ostioles arise 
from the apex'. His illustrations also show this. 
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Iqbal (1972) cited the holotype as specimen 2955 in 
the Mycological Herbarium, University of Exeter. Searches 
there failed to find it. Enquiries r evealed that the 
specimen had been taken by Dr . Iqbal for further study and 
later forwarded to Dr . R.W.C. Dennis for permanent filing 
in Herb. K, where it now remains (Professor J. l~ebs te r, 
~ litt.). 

OShioceras sorgh i Saccas, L'Agronomie Tropicale 2(3), 285 -
2 6, 1954 (type not located). -

The t ype specimen could not be obtained. It is no t in 
PC and enquiries made to the Central Phytopathological 
Station , Boukoko, Central African Republic and to Dr.Saccas 
fai l ed to locate it. Q.sorg~i was described from dead 
s talks of Sobfhum ~gade co ected at M'Baiki , Central 
African Repu LC . e escription and figure show globose 
to subglobose black immersed ascocarps, 300-400 urn diam 
with an erumpent straight to sinuous neck 350- 700 urn long, 
100-140 urn wide, containing thin-walled cylindrical
clavate slight l y curved asci, 85-110 x 12-14 urn, sessile or 
s lightly stipitate, obtuse apex, eight-spored, and asco
spor es filiform, cylindrical, slightly curved, rounded apex 
and slightly thinner rounded base, 75-95 x 3-4 urn, 3-12 
indistinct transverse septa and arranged parallel in the 
ascus ; paraphyses not observed . 

The description, measurements and figures bear a 
striking resemblance to the perithecia, asci and ascospores 
of CaeumannomJces ~rilidi~ (compare Fig.35 of Saccas, 1954 
with his Fig . 2 1a e e Ophiobol us glafinis ' on ~krghum, 
and wi th other illustrations of G. gram n s, see Wa er, 
1980). The long ascocarp neck is not Inconsistent with 
this as neck length in G.~ramidis is very variable between 
collections and seems tO epen on factors such as depth of 
ascocarps i n host tissue, numbers of layers of leaf sheaths 
to be penetr ated, and humidity (l<alker, 1980) . Q.~raminis 
var . framJnAs occurs commonly in tropical Africa see 
above an as a wide host range in the Gramineae. However, 
i n t he absence of the type specimen, of an exact knowledge 
of the ascus type, and of correlated myce l ial characters 
(hyphopodia in particular), the placement of Oyhioceras 
~with ~ . grami(19 (possibly var. graminis must remin 
conjectural . Tarr 62) paraphrased the or1ginal descrip
tion and commented that Q.sorghi was apparently distinct 
from Ophioceras zeae Saccas on maize and from other species 
on grasses. 

OGhioceras zeae Saccas, Rev .Path.~.Entom.agr ic . Fr.30 (3), 
1 6-188, 195T\'type not IOCateC!). -- - -

The type s pec imen is not in PC and enquiries similar to 
those made for Q.sorghi Saccas could not locate it. The 
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original collection is on stems and leaf sheaths of Zea 
mays from maize plantations near Boukoko. Central AfriCan 
Republic in October, 1950 . The or igina l description and 
figures indicate superficial, or partially embedded black, 
globose to subglobose ascocarps, 450-650 urn diam, with a 
long black neck , paler in its upper quarter, 350-900 x 90-
125 IJffi, with cylindrical to fusiform, thick -walled shor tly 
stalked asci, 55-65 x 7- 8 urn, containing eight ascospores 
which a r e cylindrical to fusiform, at fi r st multiguttulate 
and hyaline, later nonguttulate and pale yellowish, 
st r aigh t or more usual ly cur ved towards each end, ends 
rounded , always with three t ransverse s epta , 39-50 x 2.3 -
2 . 5 urn; paraphyses not observed. 

This is not an Ophioceras in the sense of t he lec to
type species, O.dol1chostomum. With its three -septate 
ascospores wicn rounded ends and no paraphyses, it 
resembles some species placed in Sphae r ulina Sacc . (Barr, 
1972), but the large superficial ascocarps with a long 
neck ar e no t charac te r istic .of t his genus . The descrip
tion does not allow the nature of the asc i (unitunicate o r 
bitunicate) and other characters to be determi ned and, 
until the type specimen is found, the exact charac t eristics 
and gener ic placemen t of O. zeae remain unknown. As Tarr 
(1962) suggested , it seems qui te distinc t from Q.sorghi 
Saccas. 

OPHIOCHAETA 

Ophiochae ta (Saccardo) Saccardo, ~.fung.~. Part 3, 352, 
1895 . 
- Ophiobolus Riess sensu Sacc. s ubgenus Ophiochaeta 

Sacc. , Syll.~. l. 352, 1883. 
Lectotype sp. Q. grac1lis (Niessl) Sacc. (see below) 

The literature on ORhiochae ta is conf used . A 
logical summary of i t s1story i s given , followed 
discussion of its typificat i on, a l ist of several 
chaeta names and their pr oposed di sposition . 

chrono
by a 
Ophio-

1883- Saccardo (1883) adopted a wide concept of the genus 
Ophiobol us Riess, including in it many s co l eco s pored 
spec1 es now considered to be l ong in diverse genera . He 
divided t he genus i nto two s ub - genera : Eu- oohiobolus with 
subglabrous peri t hecia and Ophiochaeta with per1thec1a 
setulose, at least near the ost~ole . No type species was 
designated for subgenus Ophiochaeta but under it he listed 
t he following Oohiobolus spp . 1n t his order : Q.penicillus 
(Schmidt ex Fr.) Sacc., O.herpotrichus (Fr . ) Sacc., ~ 
ge lli t us (Fckl.) Sacc. , ~.chaetophorus (Crouan) Sacc. and 
_.~ncomptus (Car.& de Not.) Sacc .. 
1892 - Berlese (1892) placed setos e species in his new 
genus Acanthoehiobolus and modified the concept of the 
sub- genus obh1ochaeta to include species attached to a 
meander i ng asal mycelium. He designated Ophiobolus 
herpotrichus as t he sub- generic type. 



1895 - Saccardo (1895) raised his sub- genus Ophiochaeta 
to generic rank . Again , no type species was des~gnated 
but the followin g species were inc l uded in this order : 
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O. peni cillus (Schmidt ex Fr.) Sacc . . Q. chaetothora (Crouan) 
~ace.' o . ~ncompta (Car.& de No t. ) Sacc .. O. he minthospora 
(Rehm) ~ace . . Q . ~r0cilis (Niessl) Sacc . . Q. barbata (Pat.& 
Gaill.) Sacc . an . tnchella (Bomm .. Rouss . o;-sacc . ) Sacc. 
(Saccardo did not Include author names or references to 
the basionyms. but referred to SylBo~e 2, p.352 where 
author citations were given under p ~obolus subgenus 
Ophiochaeta. This does not affect the val~dity of his 
Ohhwchaeta names and he definitely indicated in 1895 that 
t e ep~thets listed were to be used in Ophiochaeta; see 
Art.33, Stafleu et al. ,1972). This list conta~ned sever al 
species not inclUclea-in sub-genus Ophiochaeta 1883 , but 
also specifically excluded Ophiobolus herpot r ichus and 0 . 
~which were being invest1gated further. SaccardO 
nere-aiSo reduced Acanthophiobolus Berlese (1892) to 
synonymy under Oph~ochaeta (Sacc.) Sacc .. 
1897- Sydow (1897, p.482), in an index entr y, sta t ed 
'Ophiochaeta Sacc. est Ophiobolus Riess• . 

1899 - Berlese (1899) accepted Saccardo ' s (1895) concept 
of Ophiochaeta, including the reduction of Acanthophiobolus 
to synonymy (listed erroneously by Berlese as Acanthosnl'+!la 
but with the Acanthophiobolus reference). He gave brief 
descriptions of the seven species listed by Sacca rdo (lli95) 
and included an eighth, Ophiochaeta rac ibor skii Penz. & 
Sacc. (1897) . No generic type species was mentioned. More 
over , in con t rast to his 1892 statemen t, he excluded 
O~hiobolus herpotrichus from Ophiochaeta with the words 
' er~thecLis tomentos1s sed non set1s r1gidis ornatis, 
Ophiochaeta adscribi non potest'. 

1901- Mussat (1901), in the Synonymia, listed Oehiobo1us 
chaetophorus, O. incomp t us and Q . pen1c~llus in Oph~ochaeta, 
quot~ng the 18~5 reference . 
1907 - Hohne1 (1907) listed the genus incorrectly as 
Oehiochaeta Berlese (1899) and reduced Oehiosphaeria 
K~rschste~n (1907) to synonymy. He real~sed that Ki rsch
stein' s species O.tenella was identical with Ohhibchaeta 
chaetophora (Croua~. (see t•nder Acanthop w ol~ 

1921 - l~eese (1921, p . ll5) regarded Sp~sefiii penicillus 
Schmidt ex Fr. (Ophiochaeta penicillus c m dt ex Fr.) 
Sacc.) as the type of the genus Olhiochaeta. (For further 
discussion of the epithet 'penici lus Schmidt ex Fr. ', see 
under Sphaeria penicillus). 
1931 - Clements and Shear (1931) listed Ophiochaeta hereo
tricha (Fr . ) Sacc. as the generic type. However, t here ~s 
no-evidence that Saccardo ever made this combination and 
indeed in 1895 he specifically excluded OZhiobolus herpo
t richus from Oohiochaeta, as did Berlese 1899) . 
1936 - Kirschstein (1936) accepted Weese's (192 1) conceot 
of Ophiochaeta based on Sphaeria penicillus and disagreed 
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with Hohnel's (1907) reduction of Ophiosphaeria Kirsch. to 
synonymy under Ophiochaeta. 
1952 - Muller (1952) regarded ~.penicillus as the generic 
type of Ophiochaeta, which he reduced to synonymy under 
O~hiobolus Riess. He listed it as Ophiobolus penicillus 
( chmidt ex Fr.) Sacc . . 
1971 - Ainsworth (1971) listed Ophiochaeta (Sacc.) Sacc. 
~ Olhiobolus. fide Muller and also hsted both Acan t hoph i 
obo us Berlese and Oohiosphaeria Kirschst . as synonyms of 
OphiOchaeta. 
1975 - von Arx and Muller (1975) regarded Lasiosphaeria 
~ Niessl as the type species of Ophiochaeta, ,.,fi~ch 
~ted in synonymy under Acanthoohiobolus Berlese. 

Saccardo's (1883) concept of the subgenus O~hiochaeta 
wa s of species with setose perithecia and he dt no t chmge 
that concept when he raised Ophiochaeta to generic rank in 
1895. Berlese (1899) reinforced th~s with his statement of 
rejection of Ophiobolus herpotrichus from Ophiochaeta. 
Although Saccardo d~d not nomtnate a type spec~es, three 
have been s uggested by other workers. 

(i) Othiobolus herpotrichus (Fr.) Sacc. by Berlese 
( 892) for subgenus Oohiochaeta . This choice was 
later r ejected (Saccardo, 1895; Berlese 1899) but 
was accepted by Clements and Shear (1931). 

(ii) Sphaeria tenicillus Schmidt ex Fr. by l~eese (1921), 
and by Mu 1er (1952). 

(iii) Lasiosphaeria gracilis Niessl by von Arx and !1liller, 
(1975) . 

Ophiobo lus herpotrichus is not a suitable choice . I t 
was reJected by Saccardo (1895) and also by Berlese (1899) 
who originally proposed it. It is not a setose species 
and is not in accord with Saccardo ' s concept . It is 
treated here under Oohiosphaerella (q.v.). Sphaeria ~
cillus is regarded at present as a confused name, on-eKe 
oasrs-of material studied so far and i ts use in t he 
literature. It is not a suitable choice and further deta:ils 
are given unde r Sphaeria penicillus be l O\v . The t hird, and 
most recent, cho~ce, Lasiosphaer~a ~racilis, is suitable. 
It is one of the spec~es l~sted by accardo (1895) when he 
raised Oehiochaeta to generi c rank and it is a setose 
species ~n accord with Saccardo's concept of Ophiochaeta. 
Based on h-~racilis, Othiochaeta (Sacc.) Sacc. (1895) >Sa 
later name or fungi p aced here under Acanthophiobolus 
Berlese (1892) (q .v.). 

Several Ophiochaeta names are listed and some disposi 
tions suggested. In earlier literature dealing with fungi 
with hairy ascocarps, the distinction between a sparse or 
dense covering of brown hyphae of indeterminate length 
(often associated with a brown mycelium on or in the sub
st r ate) , and setae of determinate length, has not always 
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been recognised. Berlese (1899), l'eese (1921), Drechsler 
(1934) and Walker (1972) discussed this in connection with 
Ophiochaeta and some other genera. The former condition 
~s found ~n Sphaeria herpotricha Fr . and species in many 
genera such as Leptosphaeria, Ophiosphaerella, Ophiobolus 
sens . lat., Phaeosphaer~a and others. The latter cond~t~on 
is found amongst fung~ placed here in Acanthophiobolus and 
in some othe r genera. 
Ophiochaeta barbata (Pat.& Caill.) Sacc. (1895) (listed 
by Berlese (~s ' (Pat.) Berl.') - see under 
Acanthotheciella v. Hohn. 

O~hiochaeta chaetophora (Crouan) Sacc. (1895) - a synonym 
o Acanthoph~obolus helicosporus (Berk . & Br.) l'alker (q. v .). 

Ophiochaeta cladii Crochet (1923) - a probable synonym of 
Acanthoph~obotUSlhelicosporus; see discussion under that 
name . 

Ophiochaeta gracilis (Niessl) Sacc. (1895) - a synonym of 
Acanthophiobolus helicosporus (q.v.). 

Ohhiochaeta graminis (Sacc . ) Hara (1916, from Tanaka,l917)
t 1s 1s Gaeumannornyces graminis var. graminis (q.v.). 

O~hiochae ta helminthostora (Rehm) Sacc.(l895) - a synonym 
o Acanthoph~obolus he icosporus (q.v.). 

Othiochaeta hervotricha (Fr.) Sacc. i n Clements & Shear 
( 931) - no ev~dence t hat Saccardo made the combination 
attributed to him by Clements and Shear (1931) could be 
found. The species is placed here as Ophiosphaerel la 
herpotricha (q.v.). 

Ophiochaeta incomhta (Car .& de Not.) Sacc. (1895) 
= Rhaph~odop ora incompta Car.& de Not . (1867, 

or1g1nal not seen , from Saccardo, 1895; type not 
seen). 

Berlese (1899) examined the type (on branch of Ribes , 
northern Italy) which he said was ster ile , and repeacea
the original description . Perithecia were said to be 
densely hairy , carbonaceous, fragile, with a short neck, 
abundant as c i with yellowish, filiform closely septate 
ascospores, and numerous filiform paraphyses. No measure
ments were given and t he identity of this species is not 
known . 

Olhiochaeta penicillus (Schmidt ex Fr. ) Sacc. (1895) -for 
d SCUSS10n, see under Sphaeria penicillus. 

Ophiochaeta raciborskii Penz. & Sacc . (1897) - now placed 
as Lasios~haeria rac~borskii (Penz.& Sacc.) Carroll & Munk; 
for full escr~ption and discussion, see Carroll and Munk 
(1964). 
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Ophiochaeta trichella (Borran. ,Reuss.& Sacc.) Sacc . (1895), 
type not seen (l1sted by Berlese, 1899 as '(Borran. ,Reuss. & 
Sacc.) Berl. '). 

: Olhiobolus trichellus Bomrn. ,Rouss.& Sacc. in Sacc. 
( 891). 

According to Berlese (1899), the type (on Ammophila 
(as Psamma) arenaria leaves, Belgium) is sterile. The 
origrnar-descr1pt1on indicates small perithecia 60-100 ~m 
diam crowned with simple acuminate brown flexuous hairs 
24-33 x 4 ~m and containing oblong-clavate sub-sessile 
asci 45 - 66 x 10 - 15 ~m with eight hyaline filiform 11- 15 
septate ascospores 60 x 3 ~m and indistinct paraphyses . 
The identity of this species is not known. 

OPHIOSPHAERELLA 

O~hiosphaerella Sbegazzini, Anal.Mus.Nac.Buenos Aires !1 
( er.3,Q), 401 - 4 2, 1909. 

Type sp . Q. graminicola Speg. 
The genus Olhiosphaerella was no t defined separately 

by Spegaz zini ( 909) but a description and illustration 
of the single new species O.graminicola were given. This 
provided a descriptio generico- specifica and the genus is 
validly published (Art.42, Stafleu et al., 1972). Petrak 
and Sydow (1936) examined portion or-the or iginal collec
tion, described it in detail, transferred the type species 
as Ophiobolus graminicola (Speg.) Petrak & Syd . and 
reduced Oehiosphaerel l a Speg . to synonymy under Ophiobolus. 
This opin1on was followed by Ainsworth (1971). The genus 
was not listed by von Arx and Muller (1975). 

Examination of the holotype has confirmed that Op~io 
sphaerella is a Pleosporaceous genus, but it differs rom 
Olh1obolus Riess sens.str .. It is a scolecospored fungus, 
c osely related to, and congeneric with, Phaeos~haeria 
herpotricha. The genus Phaeosghaeria Miyake (1 09) was 
described 1n the same year asph1osphaerella. Its type 
species, P.96~)ae Miyake, has been lectotypified by 
Eriksson \1 and many species studied in detail by Holm 
(1957), Eriksson (1967) and Hedjaroude (1969). Hith the 
exception of the scolecospored P.herpotricha, all species 
have either phragmospores (mainTy) or dictyospores (~. 
vagans (Niessl) O.Erikss.). usually with either a complete 

Figures 32- 36 . Ophiosphae re lla spp. 32. Q.· graminicola, 
section ascocarp, x 183, f rom holotype LPS 858 (slide as 
DAR 34112). 33. Q .herpotricha, section young ascoca rp, 
x 183, from holotypc in UPS ( s lide DAR 34127) . 34- 36. 0. 
er ikssoni1. from holo type , DAR 3192A. 34. Young asc i, x-
733. 35. Ascus with ascospores. x 733 . 36. Ascospore, 
X 733 . 
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or partial gelatinous sheath and one (occasionally two) 
swollen cells. Whilst Holm (1957) placed P.herpotricha 
in Phaeosphaeria, he realised that it was not typical of 
this genus (L. Holm, in litt.) and Eriksson (1967) 
concluded that it shoUtd-oe-in a differen t genus . 

It is proposed that ~ . he otricha be removed from 
Phaeos!haeria and placed in os aerella Speg., where 
severa other similar brown sco ecospore leosporaceous 
fungi on Gramineae and Cyperaceae can be brought together. 
Removal of the scolecospored P . herpotricha leaves the 
species with sheathed phragmospores and dictyospores in 
Phaeosphaeria, forming a mor e homogenous group. The type 
specLes of Olhiosphaerell~ is described and several new 
Ophiosphaere la names considered. 

Oohioslgaerella graminicola Speg ., Anal.Mus.Nac.Buenos 
Alres , (Ser.3, 12), 401-402, 190~ype-io-IPs-ry-
~ phiobolus graminicola (Speg.) Petrak & Sydow, Ann. 

~· lit:. 13-14, 1936 (as 'graminicolus '). --
Ascocarps (Fig.32) embedded in leaf sheaths, dark brown to black, 

300- 350 vm diam with a centrally placed short wide neck, to 100 ~m 
high and 100-1 20 lJm wide; wall 20-25 ~m thick at base and sides, 30-35 
lJm above at j unction with neck (in area where penetration of leaf 
shcnth occurs} , of 6-10 layers of brovn radially flattened cells, inner 
layers paler to hya~ine, 6- 10 x 3- 4 lim , with unthl.ckened or only 
slightly thickened walls, outer layer l.n s urface view a textura angu
laris of cells 6-1 2 )Jm diam; neck canal 20- 30 l.lm wide, with hyaline 
periphyses . Asci long cylindrical, narrower at foot-like base, 
bitunicate, "i"'Z'Q':135 x 7-10 }.lm, borne in a dense basal layer, eight
s pored, apical apparatus not observed. Ascospores (Fig.39) filiform , 
brown, 110-140 x ( 1.5) 2-2 . 5 lJm, with 12-20 transverse septa arranged 
7-10 l.lm apart , l ying paralle l or more commonly partly spirally twisted 
nca r thei r middle. Pse udoparaphyses abundant, hyaline , septate, very 
thin, 1-1 . 5 l.lm wide. Conidial~ not known. 

Illustrations: Spegazzini (1909, habit, section ascocarps, asci, 
aacospores). 

Specimen examined : on lea f s heath of Leptochloa virsata Wight e x Steud., 
Tucuman, Argentina , tt. .iv .1906, C. Spegazzini, LPS 858, HOLO'IYPE 
(slides as DAR 34ll2). 

Oohiosthaerella Speg. is distinguished from Phaeo
sphaeria Fryake by its sco l ecospor es, which have-no-
swollen cells or gelatinous sheath or appendages, and f r om 
Ophiobolus Riess by ascospores which do not have central 
swollen cells or separate into part spores. 

Other Ophiosphaerella names 
The species grouped here occur on Gr amineae or Cypera

ceae and have ascocarps with relatively thin walls (often 
20 -40 ~m) , composed of thin walled radially flattened cell~ 
and long cylindrical bitunicate asci, with eight pale brown 
filiform multiseptate ascospores, usually in the range 100-
200 x 1 .5 - 3 ~m. With the exception of Phaeosphaeria 
herpo tricha , most are known only from the type specimen or 
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relatively few other collections. They may represent one 
variable widespread species on a large range of host 
genera or a complex of closely related but separate species 
with narrower host and geographic ranges. More collection~ 
pure culture work, study of conidial states and intensive 
work on their taxonomy and pathology are needed to clarify 
these matters. 

For the present, the species are kept separate. One, 
O. erikssonii, is described as new; the remainder are 
transfers to Oehiosphaerella . Bringing them t ogether in 
the one genus ~ndicates their similarity; keeping them 
separate for the present avoids possibly distinct species 
being buried in synonymy without sufficient work. The 
earliest epithet for these fungi comes from Sphaeria 
herpotricha Fr. and they may be regarded as members of a 
complex of scolecospored Pleosporaceous fungi on Gramineae 
and Cyperaceae, whose best known member is Ophiosphaerella 
herpotricha (Fr . ) l<alker . 

Ophiosehaerella erikssonii sp.nov. (etym.erikssonii, Dr . 
Ove Er~ksson, OmeA, studens Pleosporalium 

Pseudothecia (Fig. 37) spa rsa , in vaginis foliorum, co rpus irmnersun 
fuscum, globosum vel s ubg lobosum 200 ~m diam, collum centrale br eve 
e rumpens; pa ries pseudothecii 10-20 lJm crassus , facile fractus, ex 5-
7 sc ratis cellula rum fuscarum complanatarum 5- 10 x 3-5 \,Jm constatus. 
Asci (Figs . )i4 a nd 35) elongati clavati vel cylindrici , b1tun1cati, ad 
apicem rotundati, basin versus attenuati e t unguliformes, 80-100 x 9-
12 )ltD , octospori. Ascosporae (Figs.36 a nd 39) biseriatae, pallide 
b runneae, filiformes, in asco parallelae vel parum tortiles, cum 
ex tremis r o tunda tis , rectae vel plerumque arcuatae, (60) 80-95 x 2- 2.5 
)ltD, s upra medium l a tissimae , (3) 5-7 septatae . Pseudopar aphyses 
numerosae. hyalinae, septa tae . 1-2 JJm latae. Hyphae affixae ad parie
tem pseudothecii sparsae, pall ide brunn2:ae, septatae , J-4 ).Jm l atae. 
Conidi a igno ta. 

HOLOTYP US: in vaginis folio rum Calamagrostidis neglectae, ad littus, 
in insula pet rosa , ad 1 km. S.W . phari, Vannskaren, parochia Nysat ra, 
Vasterbotten, Suecica , 14.viii. l964. 0. Eriksson 2419d, DAR 31924 
(specimen et laminae vitreae). 

~:in UPS 

Pseudothecia (Fig. 37) spa rse , i n leaf sheaths , embedded body dark 
brown , globose to subglobose 200 lJm diam, with a sho rt cent r al erumpent 
neck; wall of pseudothecium 10-20 lJm thick, easily broken, composed of 
5-7 laye r s of b r own flattened cells 5-10 x 3-5 \lm· Asci (Fi.gs . 34 and 
35) e l ongated clavate to cylindrical , bitunicate, rounded apex , 
narrowed towards the foot-shaped base, BQ-100 x 9-12 JJm, eight-spored. 
Ascospo res (Figs . 36 and 39) biseriatc, pole brown filiform, lying 
parallel o r slightly twisted in the ascus, end s rounded, str aight o r 
mo r e usually slight ly curved, (60) 80-95 x 2- 2 . 5 lJ(n, widest above the 
middle, (3) 5-7 sep t ate. Pscudop.naphyses numer ous , hyaline, septate , 
1-2 ~m wide. Hyphae joined to pseudothecial wall sparse , pale brown, 
septate, 3-4 ~m \o'ide. Conidia unknown . 

HOLOTYPE : ln leaf sheaths of Calamagr ostis neglects, on the shor e of a 
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211111 
Figure 37. Ophiosphaerella erikssonii, habit, from 
holotype , DAR 31924. 

rocky tslet, I km. S. W. of lighthouse, Vannskaren, Nysatra parish, 
Vasterbotten, Sweden, 14.vii1 . 1964, 0 . Eriksson 2419d, OAR 319 24 
(s pecimen and micros cope s lides ) . 

lSOTYPE: in UPS 

Q. erikssonii is known only from the one rather sparse 
collectton menttoned briefly by Eriksson (1967) who 
commented on its superficial similarity to Gaeumannomyces 
graminis, especially in ascospore size and shape. It is a 
typica l Ohhioshhaerella with slightly curved ascospores , 
shorter t an t ose of the other species considered here . 
Though known only from one collection, it is described as 
new to bring it to the notice of mycologists and plant 
pathologists working with take-all and other root, crown 
and lower stem diseases of Gramineae . 

Ophiosphaerella herpotricha (Fr . ) \~alker comb. nov. 
Sphaeria herpotricha Fr . . ~.mycol 1. 504 , 1823 
(type in UPS I ) 

Rhaphido~hora herbotricha (Fr.) Tul. Sel. ~· 
Carpol. _ . 255 , 1 63. 
Rhaphidospora herpotricha (Fr.) Ces.& de Not . , 
Comment.Soc.Cryptog.Italtae, fasc. IV, 233- 234, 
~r~ not seen~Tulasne and Tulasne, 
1863). 
Rhaphidospora herpotricha (Fr . ) Fckl . , ~.my7)1 . 
125, 1870, (as 1 (Fr.) Tul. unter Rhaphidophora . 
Ophiobolus herpotrichus (Fr.) Sacc . in Roum. & Sacc. 
Rev. mycol. 1. 45, 1881. 
Ohhiochaeta herpotricha (Fr . ) Sacc. in Clements & 
Sear, The Genera of Fungi, 277 , 1931. 
Phaeosphaeria her~otricha (Fr.) Holm, ~· bot. 
Opsal. 14, 119, 1 57. -

Ophiobolus zeae Saccas , Rev.Pathol.~ . Entomol. 
agnc. !.;:. ~183-186 , rgj'l (type tn P~ 



Ophiobolus me dusae Ell.& Ev. f .br omi Brenckle , 
Fung~ Dakot~36, 1923 (in~ 

The fo llowing descr iption was pr epar ed from the type 
spec i me n of Sphaeri a herpotricha Fr . in UPS: 
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Pseudothecia (Figs.33 and 38) on pieces of grass s traw with leaf 
sheaths attached , da rk brown , body globose to subglobose 300- 400 lJm 
diam seated on the stem su r face wi.th a short conicat neck to 100 Urn 
long, 80 \Jm wide near base but narrower above, erumpent through the 
cove ring leaf shea ths , joined to and surrounded by an abundant da rk 
brown mycelium. Wall (Fig.33) of body of ascoca rp 25- 35 um thick , of 
6- 8 l aye rs of radially f l att:ehed cells 6- 12 x 4- 6 lJm with b rown on
thickened or very slightly thickened walls , outer layers dark brown , 
inner paler to almost hyaline, outer laye r in surface view fo rming a 
textura angularis of cells 6- 12 \1m diam; wall of neck to 30 lJm thick, 
ostio lar canal 20 (25) \liD diam , periphyses not seen but globose 
hyaline cells p resent in canal in young ascocarps . Asci bi tun icate , 
long , narrowly elongated c l avate , apex to 3- 4 ~m Lhi~base foot
shaped , 150- 190 x 7-9 urn, widest about 20- 30 um below ape x. Ascospores 
(Fig . 39) eight pe r ascus , l ong , filifo rm, pale brown to brown in mass , 
pale brown singly , lying pa ral l el or loosely twisted for part o f cheir 
l e ngth, 12- 16 sep t a t e with sep ta 10- 14 1Jm apa rt, 140-1 80 x 2-2. 5 (3) 
1Jm , apex rounded , base rounded and narrower, widest about 20 lJm below 
apex , straight to c urved or slightly sinuous. Pseudopa raphyses 
abundant, hyaline , septa te , 2- 3 \Jm wide, longer than the asc i. 
Nvcelium da rk brown, attached to pseudo thecia and giving them a hairy 
appearance and running over s ur face o f stem between l eaf shea ths , 
1 it t le myce l ium seen on ou te r surface of leaf sheaths , composed of 
dark brown branching septate hyphae 3-7 1Jm wide, some with nodular 
swellings , both smoo th and rough-walled hyphae present, roughening 
f rom fi ne ech lnulations to coa rse tube rcules , some hyphae with i nter
calary hyphopodia present, abundant penet ration points on s t em su r face 
associated with mycelium. 

This description agrees well with the concept of 0. 
herpotricha in che litera t ure (Muller , 1952 ; Holm, 19;7; 
Shoemaker, 1976) and with several collections examined . In 
the type, some pseudothecia showed asci of variable 
maturity and possibly most of the ascospores examined were 
not f ully mature (they were n0t readily freed from asci 
under pressure). In IMI 98564b on 'Axonopus africanus', a 
distinct nass~ apical was seen in some asc~. In some 
collections, ascospores to 200 ~m long and with up to 20 
septa have been seen. Sometimes, the pseudothecial n~ck 
is longer (to 200 ~ m) and the amount of surrounding 
mycelium also varies between collections . 

The ascospores of O.herpotricha are usually twisted in 
the ascus . The degree-of twist is usually only about one 
complete turn in the length of t he ascus, and the twisting 
is ofcen only for portion of their length (often the 
middle) leaving the remainder of the length untwisted . The 
twisting is never the dense spiralling seen in Acanthophi
bolus or described by Drechsler (1934) fo r Cochliobolus 
heteroscrophus (Drechs.) Drechs . where several comp l ete 
turns are present. 
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Figure 38. Ophiosphaerelln 
herpotricha, habit, from 
holotypc ln UPS. 

It is possible that 
several other species may 
belong here but study of the 
type collections is needed 
to decide this. Collections 
(not type) of Ophiobolus 
medusae Ell. & Ev. var. 
m1nor Ell . & Ev. (1890) and 
~droGogonis Ell.& Ev. 
\1894),oth described from 
Vetiveria zizanioides (as 
Andropogon murlcatus), and 
0. grbzae H1yake (1909), 
nave een studied and were 
Ohhioskhaerella herpotricha. 
S oema er (1976) l 1sted 0. 
medusae var. minor as a -
synonym, but ora-not study 
the type. Sawada ( 1959) 
listed Q.ohyzae as a synonym 
of Ohhiosp aerella hekpo
tric a but lt 1s not nown 
whether he saw the type or 
not. A discussion of the 
confusion surrounding the 
names O.medusae var. minor 
and 0.-anaropogonis is-giVen 
under the latter name. 

Saccardo (1883) described 
what he thought was the 
pycnidial state of O.herpo
trichus as HendersoOia 
~icha Sacc .. The 
ye1 owish-brown cylindrical 
conidia measured 36 x 6 ~m 
and had 8 septa. Webster 
and Hudson (1957) showed the 
connection in culture between 
O.herpotricha and a ~nidial 
State wtth 5-6 septate 
cylindrical conidia 69-116 x 
3-4 ~m with a truncate base 
and tapering to a thin 
bristle- like apex. They ten 
tatively placed it as a 
species of Urohendersoniella 
Petrak but 1t 1s better 
considered as a species of 
Scolecosporiella Petrak 
(Sutton, 1977). A similar 
conidial state has been 
found on some collections in 
association with O.heFpo
t richa pseudothecfa. urther 
work on the taxonomy and 



nomenclature of the pycnidial state is in progress. 
Illust r ations: MUlle r (1952 , ascospo r e ) ; Shoemake r (1976 , ascospo res 
and ascus). 
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Specimens exami ned: on ' Axonopus africanus ' (exact ident ity not known: 
grass name no t traced at He rb. NSW), near Kuida , Gui nea, 12 .xi.l962 , 
F. Krantz 312, IMI 98564b as O.zeae Saccas (s l ides as OAR 3329 1) . On 
Br omus ine r mis Leysse r, Kulm ,- North Dakota , U.S.A. , l .S . vi.l923 . J.F . 
Brenckl;:-r.-Dako t e nses 536 , NY as 0 . medusae f . bromi , both pseudo-
the cia and- Scolecosporie lla pycnidi3 pr esent (s Udes as OAR 34113) : 
Uppsala , Uppland, Sweden , 9.vii . l946 , S . Lunde ll , dup . e x UPS a s OAR 
14323 . On Echinochloa c rus -galli (L.) Beauv. (as Panicum). U.S.A . • 
2~ .ii.l 887, A. B. Langlois 1038 , BPI as Ophiobolus sp . (sli de as DAR 
33692). On Or yza sativa , sheath r ot, Fi.jl, 28 .1.. 1966, K.M. Graham , 
OAO~I 11 32 12 formerly as Ophi obolus ~Miyake (slides as DAR 33305) . 
On Vetiveria zizanioides (as Andropogon murtcntus), St. Ma rtinsville , 
Louisiana , U.S .A., Jan. l 890, A.B. Langlois 2209 (partly) , N\' as 
Ophiobolus andropo gonis El l. & Ev ., not type (slides as DAR 33737) i 
same , 5 .iv. l89 2, A.B. Langlois 2343 , DAOM 128729, forme r ly as Ophio
bolus medusae var . mino r Ell. & Ev. , not t ype (slides as DAR 33306). 
On Zea ~· nea r Soukoko , Oubangui- Chari, Centra l African Rep ublic , 
23 . xi. 195 1, A.M. Saccas , PC , TYPE of Ophiobolus zeae Saccas (slides as 
DAR 33270) ; same, Augus t 1958, A. M. Saccas , OAOH 59724 . On unde ter
mined Gr amineae , Sweden, no date or collecto r , Sc ler.suec. e xs. n. 52 , 
UPS , HOLOTYPE of Sphae ria herpotricha Fr. (slides as Di\Rj4i 27); Krieg. 
£.. Sax. 1574 , s l ide A3786 in fil as Leptospo ro psis herpotrichus , no 
co llection details give n. 

Three col l ections with i ama.ture oscospo r cs which may be Q.he rpo
tricha are: on Chloris soyana Kunth , Cainesvillc, Flo rida , U. S. A. , 
August 1947 , C.E . Ritchey , BP l as Oph l obolus (sli des as DAR 33687) . 
On Ch r ysoposon sp ., Kharion, Pakistan, 2 l. vii. 1964, S. AhmDd 18086 , 
tMl 136978a as Qph i obolus sp. ( s lides as DAR 33293). On Oryza ~ 
(as Cr amineae), Libe ri a, 1. Lx.l940 , S . Lennox, BPI as Ophiobolus 
(slides os DAR 33688) . 

Ophiosphaerella leptosperma (Speg.) Walker comb. nov. 

- Rhaphidolhora leltosperma Speg . . Anal.Soc.Cien t. 
Argent . _Q, 18, 880 (type in LPS-ry-

O~hiobolus leptospermus (Speg.) Sacc. , ~-~·1· 
3 0. 1883 . 
Rhaphi dos1ora l eptosoerma (Speg .) Cke., Grev. 18 (85), 
16, 1889 as 'Raph1dospora leptosperma ~·~ 

Pse udothecia embedded in cul m tissue , da rk b r own to black, up t o 
400-500 IJm diam, with cen t r al er.umpen t neck, mos t broken of f flush with 
host tissue ; wal l ha rd, 30- 50 lJm thick , of 10- IS (20) layer s of 
radially fla tte ned brown ce lls with unthickened walls. Asci long 
cylind r ical to elongated clavate , 200- 2 10 x .10- 12 lJm, narrO\oler near 
the foot - like base , bituni ca t e , e lght- spored . Ascospor es (Fig. 39) 
long filiform, pale brown in mass , pale yellowish brown si ngly , 
ar ra nged parallel or somewhat spir a lly twisted in the ascus , 150-200 x 
2- 2.5 um , mul tisep t a t e . Paraphyses abundan t , hyaline , septate, 1.5-2 
urn wide . Conidia no t known. 

Specimen examined: o n dead cu l ms of Sci rpus s p., Recole t a , B.senos 
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Aires , Rio de la Plata , Argentina , April or Nay. 1880 , C. Spegazzini, 
LPS 2353, HOLOTYPE (slides as DAR 34115). 

Many fruiting bodies are broken and empty and others 
are packed with hyaline hyphae. The date on the original 
hand-written inner packet is '5 /5 1880'; on the outer 
packet it reads 'iv-1880' . The other information i s the 
same except t ha t the host was originally ten tatively 
identified as 'in culmis ? Junci' . 

In characters of ascocarps, asci and ascospores , 0 . 
leptoseerma falls wi thin the wide range of varia t ion -
found Ln the literature for Q.herpotricha, but its pseudo
thecia are somewhat larger and fLrmer than those in many 
collections under that name and much less free mycelium is 
present. As fa r as can be seen, it is known only from the 
type specimen . Until Ophiosohaerella spp. are better k~ 
and the relationship between those on Gramineae and 
Cyperaceae clarified, it is retained as a separate species. 

Ophiosphaerella stipae (Hansford) Walker comb.nov. 

Linocarpon sEitae Hansf. ,Pr oc.Linn . Soc. N. S.H. 22, 
121-122, 19 type in AD~ 

Pseudothecia (Fig.40) in blackened leaf s hea ths associated with 
an abundant brown s upe rficial mycelium. body embedded in s heath tiss ue, 
globose to subglobose, 350-SOO vm diam, ..,ith centr al neck erumpent 
through several layers of leaf sheath , neck st raight to slightly c uned, 
narrowly conical, 300-350 um long, 100-175 lJm wide , with 2- 3 thickened 
circular bulges (representing pressure ridges between s uccessive layers 
of leaf sheath, see Walker and Smith, 1972); wal l of body dark brown 
to almost black, 25-30 lJm thick, of 5-10 laye rs of brown thin "''al.le d 
radia lly flattened cells 9-11 x 3-4 um , outer layer s joined to brown 
hyphae; wall of neck gene r ally to 50 urn thick, but much thicker (from 
75-1 25 Um) at bulges ; ne ck canal 50-70 vm wide , densely lined with 
fine hyaline , slightly upwardly-pointing periphyses , up to 30 \ltn long, 
1-1.5 um wide and with 1-2 i ndistinct septa. Asci (Figs.40 and 43) 
bitunicate, long cylindrical or narrowly clava~120-1 80 x 10-13 lJm, 
apex rounded 6-8 lJm thick with thin internal canal, area up to 40 lJm 
long towards bottom free of spores, base foot-like, eigh t-spore d. Asco
spores (Figs. 39,40 and 44) filiform , brown in mass , pale ye llO\.•ish-
brown singly, 90-120 (130) x 2.5- 3 lJm , narrowing s lightly towards the 
base, (7) 13-15 septate, often very s l ightly cons tricted at the central 
(usually the eighth) septum, str aight or more of ten s lightly cu r ved to 

Figure 39. Ophiosphaerella s pp ., pair s of ascospores. 
a. Q_. graminicola, from holotypc. , LPS 858 (s lide DAR 34 11 2) ; 
b . ..Q.. herpotricha, from holotype, in UPS (slide DAR 34127); 
c. .Q.. leptospenna, from holotype, LPS 23S3 (slide DAR 34 115); 
d. 0. e rikssonii, from holotype, DAR 31924; e. 0. williamsii, 
from-holotype , ADW 3542 (slide DAR 3 1931); f. Q.-stipae, from 
holotype , ADW 3488 (slide DAR 31930) 
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Figure 40 . Ophiosphaerella stipae , from holotype , AD\<.' 3488 
(slide DAR 31930); a . habit ; b . protruding necks of ascocarps ; 
c . section ascocarp; d . ascus , ascospores and pseudoparaphyses. 
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sinuate, lying parallel in the ascus . Pseudoparaphvses (Fi g. 40) 
abundant, hyaline , s paringly septate, l onger than the asci , 1.5-2 lJm 
wide. Hyphae forming an abundant mycelium on and bet"•een leaf sheaths 
and loosel y binding them and soil particles together , attached to 
outside of pseudothecia and forming a dense weft around their base, 
individual hyphae brown, septate , 2.5- 3.5 um wide . wi th finely r ough
ened walls, penetrating hos t cells ei ther by sligh t ly swollen hyphal 
tips or by short lateral s wol len hyphopodial branches 5-8 x 5-6 llm 
each with a minute clear dot representing the point of host pe netratiol\ 
Conidia not known. 

Specimen e xamined: on dead culm of Stipa sp. , Mcningie , South 
Australia, 24.vii.l953, L.D . W-illiams, ADW 3488, HOLOTYPE (slides as 
DAR 31930). 

Hansford (1954) described this and the closely related 
Q. williamsii (see below) in Linocarpon. Their type 
spec~mens show clearly their Pleosporaceous na ture and 
they fit readily into Ophiosghaerella as oefined here. Q. 
~ causes considerable lackening of infected hos t 
t:rSsue and could be parasitic. The lateral infection 
branches with the minute clear penetration dot closely 
resemble the simple hyphopodia of Gaeumannom~ces ~ramini s 
and mentioned elsewhere (l~alker and Sm>th, 1 72) or 
Leptosphaeria korrae and L. narmari . However, the patho
genLc capabilit1es of most specres-placed here in Ophio 
sphaerella are not known (see Walker, 1980). 

Ophiosphaerella williamsii (Hansford) lialker comb . nov. 
Linocarpon williamsii Hansf., Proc.Linn.Soc. N.S .W. 
!i. 122, 1954 (type 1n ADW I) 

Pseudothecia (Fig. 41) in leaf sheac:1s and culms , associa t ed with 
sparse brown mycelium, body embedded in sheath o r in harder culm 
tissue, globose to s ub globose to br oadly conical , often with 
flattened base , 200-350 lJD diam with cen tral e rumpent neck 100-150 lJl1 
long, 50-90 lJD wide; wall of body dark bro· .... n t o almost black, 25- 35 ).111 

thick, o f 5- 10 layer s of brown thin-walled radially flatt ened cells 
9-12 x 3- 5 l,lm , outer layers joined to s uperficial brown hyphae ; wall 
o f neck 20-25 lJm thick,os tio lar canal 35- 40 lJm diam, sparsely l ined 
with relative l y coar se , hyaline s lightly upwardly pointing periphyses, 
to 30 JJm l ong, 2 1Jm wide , dis tinctly 1-2 septate. Asci (Fig.42) 
bitun icate , l o ng cyl indrical t o narrowl y clava te, 140-1 80 x 9- 12 1Jm , 
apex rounded with thin internal canal, foot s haped base , eight- spo re d. 
Ascospores (Fi gs.39 and 42) fi l iform, brown in mass , pale yellowis h 
brown singly, 120-150 x 2 ( 2 .5 ) lJm, 5-12 septate, septa 12- 15 vm apar t , 
ends often non-septate i n itmnature spo r es, st raight or slightly 
curved, l ying parallel or mo r e often spirally coi led for part of their 
leng th (often in the middle half) . Pseudoparaphyses abundant, hyaline, 
indistinctly septate, 1.5-2 (2.5) lJm wi de and much longer than the 
asci. Hyphae on inside of leaf sheaths and on sur face of c ulm, brown , 
sep tate , branched, 2 . 5- 4 lJm wide with fi nely r oughened walls , pene
trating cell walls as described for Q. stipae. 

Specimen e xamined : on dead c ulm and leaf sheaths of undetermined grass, 
Henin gie , South Australia , July 1953, L. D. Williams, ADW 3542 , 
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IIOLOTIPE ( s lides a s DAR 31931). 

0. williamsii and 0. stipae are ve ry similar. They 
differ in the smaller ascocarps of 0. williamsii, which 
has longer, thinner ascospores (l ,-b about 60 . l) than 
Q.stipae (l : b about 36-40 : l) and in the pattern of 
spore septation . In 0. stioae it appears to be a fairly 
regular 1-3-7-15 deveropment (with occasionally a few more 
or less gi ving spores with 13 or 17 septa) whereas in Q. 
williamsii the pattern is much les s clear but seems to be 
1-3-5-7-9-ll, with the central septum developing first and 
later septa develop i ng in pairs, one on either side of the 
central septum and progressively further away. As noted 
above , the ends of immature ascospores in O.williamsii are 
often non-septate and this could result from such a 
developmental pattern. The ascospores in both species 
generally have fewer septa than those of Q. herpotricha. 

Other possible Ophiosphaerella spp. 
From the descriptions, it is poss ible that O~hiobolus 

junci Mil ler and Burton (1942) and Q. st~pah Do> ge (1941) 
are species of O~hiosphaerella. Study o t e type of Q. 
~ ls require ; for comment on O.sbipae, see under 
0Ph10bolus. If O. stipde is found to e an Ophiosphaerella, 
a new name will be nee ed as the combination Ophiosphaer
ella stipae has already been used (see above). 

OPHIOSPHAERIA 

Ophiosphaeria Kirschstein, Verh.Bot.vereins Prov . Branden
~ 48 (1906). 47- 48, r9TI7.- ------- 
TYPe sp. Q. tenella Kirschst. 
Study of the types has shown that Ophios~haeria 

Kirschst. (1907) is not different from Acant olh>obolus 
Berlese (1892) and it is listed as a synonym o the latter 
genus (q.v.). Ainsworth (1971), following Hohnel (1907), 
considered Olhiosphaeria a synonym of Ophiochaeta (Sacc.) 
Sacc. Deta> s of the status of these genera will be found 
under Acanthophiobolus and Ophiochaeta. 

Figures 4 1-4 7. 4 1 and 42. Ophiosphae rella williamsii, from 
holotype , ADW 3542 (slide DAR 31931 ). 41. Section ascocarp, 
x 183 . 42 . Young asci with ascospores, x 733. 43 and 44. 0. 
stipae , from holotype, ADW 3488 (slide OAR 31930), ascus wit"h 
ascospores, and single ascospore, x 733. 45- 47. Sphaerulina 
antarc tica , from holotype, LPS 883 (slide DAR 33289). 45. 
Section ascocarp , slightly oblique , x 733. 46 and G. 7 . Asci 
\o'i th ascospo res, x 733. 
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OPHIOTRICHIA 

Ophiotrichia Berlese, lcon.~ ·l · 105. Jan . l893 (no t 
validly pub l i shed ;IOiSeOIOn Acan t hostigma he lmintho
~ (Rehm) Sacc .. 1883. basionym Leptospora helmin
~ Rehm. 188 2). -----

In discussing several species he excluded from Acantho-
~ de Not . . Ber1ese (1893) suggested the new generrc
name-uphiotrichia, based on Acanthos t igma helminthosporum 
(Rehm) Sacc. (1883), and charactertsed by filtform asco
spores. In Volume 2 of his leones , dealing with scoleco
spored species and published-rn-parts from 1895 to 1900 
(Stafleu and Cowan, 1976), he did no t take up the name bu t , 
following Saccardo (1895), included A. he1minthosporum i n 
t he genus Ophiochae t a (Sacc.) Sacc . (q.v.) as Q.helmtntho
!.Q.Q.!1! . Noreover, almost at t he same time. he formally and 
fUITY described the ne>~ genus Acanthophiobolus Berlese 
(1892) with Leptospora (as 'Las tosphaer ta') he1minthosoora 
Rehm as t he type spectes . The name Ophtotrichta was not 
t aken up by Berlese, Saccar do or an y ot her author. Weese 
(1921) listed it (as 'Ophiotricha' ) as a synonym of 
Acanthophiobolus and Kirschstetn (1936) regarded it as a 
'nackte r name' (nomen nudum). It was no t listed by 
Ainswor t h (1971) . 

The name Ophiotrichia Berlese (1893) should be 
considered as not validly published under both Articles 34 
and 41 of t he In ternational Code of Botanical Nomenclature 
(Stafleu et al ., 1972) . After its first mention , it was 
no t acceptediOy the author in the same publication nor by 
an y la te r author. No suitable des cription or dia gnosis 
was given and no re ference made to a previously published 
descrip tion of i t as a genus or subdivi sion of a genus. 
The name is listed here as a synonym (not validly puhlished) 
of Acanthophiobolus (q.v.). 

PHAEOSPHAERIA 

Phaeos0haeria Miyake, Bot.~. (Tokyt) 11 (266), 93-94, 
19 9 (also in ,!.Coil.Agnc .Untv . okyo 1(4), 246 - 24 7, 
1910). 
Type sp. f·96})ae Miyake (for lectotypification, see 
Eriksson, 1 . 

Phaeosohaeria spp . have been studied and described in 
de tail by Holm (195 7), Eriksson (1967) and Hedjaroude 
(1969). It is a Pleosporaceous genus of mainly gramini
colous species with phragmospores or occasionally dictyo
spores, which have 1- 2 swol len cells and a comple te or 
partial ge latinous sheath or appendages . The only scole
cospored species, ~ . herpo tricha (Fr .) Holm, has long been 
regarded as an atypical Phaeosohaeria (Eriksson 1967 ; L . 
Holm, in litt.) and is removed here to Ophiosphaerella 
(q.v.)-:- --
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PHIALOPHORA 

Phialophora Medlar . Mycologia l · 200- 203. 191 5 . 
Type sp. f . verrucosa ~1edlar (type no t studied) 

The Ph i alophora isolates considered here are some 
found in recent years associated with roots of Gramineae 
and include the conidial states of Gaeumannomy ces spp .. 
Much of t he lite rature on these fungi has centered around 
the name P. radicicola Cain (1952) which has been used in 
several different senses (Wong and Walker, 1975 ; \lalker, 
1980) and has become a source of confusion in t he cereal 
take-all literature . It is known now that there i s a 
complex of Phialo~hora-like fungi on roots of Gramineae 
(Scott , 1970; Wal er, 1972 ; Deacon , 1973 , l974a ,b; Siva
sithamparam, 1975; \long and Halker, 1975 ; \oalker , 1980) , 
including species such as f.mutabilis (Beyma) Schol-&hwar~ 
P. verrucosa Medlar and o t hers (Sivas i thamparam, 1975) 
wh1ch do not fall into the 'P.radicicola'complex. These 
species will no t be c onsidered here. 

The isolates placed previously by various authors as 
P. radicicola seem to represent sever al cl0sely related 
taxa, dist1nguishable only by a range of charac t ers. A 
detailed knowledge of how many taxa are presen t , t heir 
range of variation and the r e l iabili ty of di f ferences 
between them can be obtained only after more in tensive 
work on a wide range of isolates f rom many cereal and 
grass hosts in different countries. Isolates studied by 
the present author so far can be placed into four groups 
which are listed in Table 1 with the characte r s disting
uishing them . In these gr o ups, some characters seem to be 
correlated e. g. the only isolates studied which produce 
slightly lobed hyphopodia are also those t ha t have the 
slowes t growth rate (4-6 mm/24 hrs at their optimum tem
perature) and do not produce strongl y curved non- germina
ting phialospores. 

Undoubtedly, isolates will be found which will not fit 
into the four groups considered here or the groups them
selves may be split up on the basis of other characters 
not yet considered. Hornby, Henden and den Toom (1979) 
isolated a Phialophora sp . from dark le sions on roots of 
wheat plants ~n a b1.oassa y of soil at Hoburn , England. 
This isolate was said t o have germinating conidia similar 
to those of P.framinicola (see below) but had a faster 
grow t h rate ,-a though not as fast as Gaeumannomyces 
graminis var. tritici or Phialophora sp. (lobed hypho
pod1a). It is-rerc-that formal description and naming of 
isolates s uch as this would be premature and lead to an 
undue proliferation of names. For the present, isolates 
would be best r eferred to as Phialoohora s p . with an 
accession number and their dist~ngu~sh~ng characteristics 
listed . This would allow workers to compare isolates but 
no taxonomic or nomenclatural complications would have 
been introduced into a situation where limits of taxa are 
not yet known . Lodging of specimens and isolates in 
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herbaria and culture collections would also ensure the 
availability of such isolates for taxonomic work. 

In this sec t ion , Phialoehora radicicola (group 1) is 
considered on the bas~s of ~ts type specimen and two living 
cultures said to be the original isolate . Groups 2 and 3, 
which have been placed by some workers as varieties of 
Cain's species, are described from several isolates. 
Isolates placed in group 4 are the conidial states of 
Caeumannomyces graminis var. avenae and var. tritici. 
These have been described elsewhere (Walker , ~nd 
details of specimens and cultures studied are given under 
Gaeumannomyces. They will not be considered further here. 

Group 1. The only member of this group is Phialophora 
radic1cola Cain sens . str. 

Phialophora radicicola Cain, Canad.J.Bot . ~, 340-342,1952) 
(type 1n TRTC I ; living type cuiture 1n CBS I) 

Cain (1952) described P.radicicola from a culture 
isolated from r oots of Zea-ma~s by W.E. McKeen at Chatham, 
Kent County , Ontario, Canada 1n the summer of 1950. At the 
same time, McKeen (1952) also found it in soil near Ridge
town , and studied i t s development on and in corn roots. As 
far as can be seen, there have been no subsequent records 
of this fungus in Canada. All material under the name P. 
radicicola in the University of Toronto Herbarium (TRTC) 
has been examined as well as a s ubculture from the living 
type culture i n CBS and one from a culture of the original 
isolate from Professor W. E. McKeen . 

The material in TRTC consis ts of two sheets, bear ing 
six packets, all numbered TRTC 23660, containing dried 
agar cultures, thirteen microscope slides pr epared from 
cultures and four sheets of pencil and ink drawings. One 
packet is marked TYPE and another Pare of Type. All con
ta in the same fun gus which agrees with the description 
given by Cain (1952). The following description was 
prepared from this collection. 

Dr ied c ul tures dark grey to bl ack, some with abundant dense, 
fluffy greyish brown ( two c ul tures) or pale grey (one c ulture) ae rial 
mycelium, othe rs with ve ry s pa rse short aerial mycel ium close to agar 
sur face. Sclerotia nume ro us , black o utside , black to pal e grey inside, 
0 . 75-1 mm diam , embedded in agar or produced on agar s urface and then 
of t en comp l e t ely o r partly s urrounded by dense aerial mycel ium; 
scl e ro t ia composed of thin walled pale brown to (more r arely) almos t 
hyaline s ubglobose to oval cel l s 12- 20 x 8- 14 Urn, a few as lar ge as 
28 x 16- 18 tJm , forming a pseudopa re nchyma , outer layer with da rker, 
thicker cell walls and da rk brown sep t at e hyphae, 2.5-3 .5 lJm wide 
growing over the s urface. Hyphae very variable , from hyaline , thin , 
1- 3 1Jm wide to brown and 5- 7 1Jm wide , septate, also roonili fo rm hyphae 
of chai ns of brown, ova l t o globose cel l s 10- 20 x 8-12 1-1m present, 
po re between adj acent cells readily seen, some similar s ingle terminal 
o r i ntercalary cel ls on othe r hyphae . Conidiophores in aerial 
myce l i um, brown to dark brown, 2- 5 1Jm wide , of ve ry variable leng th, 
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some to 1 mm or more , others shorter, branched above, branches ending 
in a dense head whose ultimate cells are phialides. Phialides hyaline 
to pale brown, long cylindrical but usually slightly wider at or be low 
the middle , straight o r mo re coiJIDOnly slightly curved, 18-20 x 2- 4 lJm 
with an apical, of ten slightly flared collaret te. Phialospores abun
dant, clustere d over the heads of phialides, dried masses pale brown, 
individually hyaline, thin, from sligh tly to s trongly curved to semi
ci rcular, 6-8 x L- 1.5 lJm, 

Several of che microscope slides have par t ially dried 
out and some are contaminaced wich secondary moulds and a 
white powdery substance. In two (nos.3 and 12) a number of 
small 4-5 x 2-3 ~ hyaline narrowly oval to X and Y shaped 
spores, each wi th a clear central vacuole, was seen . They 
were abundant in slide 3, in which no ocher spores were 
present, and sparse in s lide 12, where abundant curved 
phialospores produced from heads of phialides were also 
present. The source of these spores is not known. They 
were not seen in the other eleven s lides , or in several 
slides prepared from the dried cultures or in the living 
cul t ures examined . They differ i n size and shape from the 
conidia produced by other graminicolous Phialophora spp. 
and it is suspec t ed t ha t they are contaminants unconnected 
with f. radicicola. 

The type culture from CBS, studied by Deacon (l974b) 
and Wong and Walker (1975), does not now show several of 
che characteristics described by Cain (1952) and McKeen 
(1952) and shown by the dried cype specimen in TRTC . 
Colonies on PDA and other media are at first white co 
cream, later creamy brown, thin, with little aerial 
mycelium, and a gr owth rate of 6-7 mm/24 hrs at 20°C and 
10- ll mm/ 24 hrs at 250C. Pronounced 'curling back' of 
ma r ginal hyphae (Walker, 1980) was seen in colonies at 20°C 
but was not nearly so pronounced at 25°C. Phialostores as 
seen in the dried t ype specimen were formed from s ngle or 
clustered phialides borne on shor t hyaline hyphae . No 
brown conidiophores or dense heads of phialides as seen in 
the cype specimen were produced . No ge rminating phialo
spor es we re produce d . On wheat coleoptiles, infections 
occurred mai nly from simple, thin, hyaline hyphae but a 
few small simple subglobose to oval hyphopodia up to 8-10 
x 5 ~m or to 6 ~m diam were d~veloped (Wong and Walker, 
1975; Walker, 1980) . No other infection structures were 
seen. Abundant lignituber development occurred in coleop
tile cells infected f r om hyphae or hyphopodia . 

An isolace labelled'P.radicicol; ( 33708) , said to be 
the original isolate, was rece~ved from Professor W.E. 
McKeen . However, this did not agree either with the dried 
type macerial or with the living culture from CBS . It 
produced abundant germina ting conidia, produced slightly 
lobed hyphopodia on wheat coleoptiles and had a growth 
rate of 4-6 mm/24 hrs at 250C. No str ongly curved non
germinating phialospores were produced. It is identical 
with f . graminicola (see below) . Although this culture is 
said to be t he or~ginal isolate, it does no t agree with 
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the type specimen and has no type status. \fuether two 
organisms were isolated originally, only one of which was 
studied by Cain (1952) as a basis for his description of 
E· radicicola, cannot now be determined. 

Neither the type specimen nor the now degenerate type 
culture in CBS nor the description given by Cain (1952) 
and McKeen (1952) show characters necessary for accurate 
comparisons to be made between P . radicicola and recent 
Phialophora isolates from GramiOeae. For the same reason 
the type material does not allow the various conflicting 
senses in which the name P.radicicola has been used in 
recent literature (Hong and Walker, 1975; l<alker, 1975, 
1980) to be satisfactorily resolved . The three main 
characters in question are 

(i) Conidia: Deacon (1974b) and \long and Walker (1975) 
have shown that Gaeumannomyces graminis and some related 
Phialophor a spp. can produce two types of conidia 

(a) germinating phialidic conidia (known only in 
culture) which are usually straight to slightly curved,not 
semicircular or strongly lunate and often in the range 5-
14 x 2-4 ~m and 

(b) non-germinating phialospores (known i n culture and 
in nature) which are usually strongly curved, falcate to 
lunate or semicircular and often in the range 3-9 x 1-1.5 
~m. The species of Gaeumannomyces known in culture and 
the other Phialophora spp. shown >n Table 1 all pr oduce 
type (a) con1d1a but their presence in P. radicicola Cain 
has not been demonstrated. HcKeen (195!) stated that the 
conidia seen in this species germinated to produce normal 
colonies, but this has not been substantiated with these 
conidia from the living culture by t he present author or 
by others (Deacon, 1974b; Wong and \~alker, 1975). No one 
has produced satisfactory proof of germination in the type 
(b) conidia of these fungi . The position regarding 
germinating conidia in ~.radicicola Cain cannot be resolved 
satisfactorily from t he type mater>al or the origi nal 
description. 
(ii) Hyphopodia: Halker (1972) found that Gaeumannom?;ces 
~ was a hyphopodiate fungus and subsequent wor on 
Otne:r-naeumannornyces spp. on Gramineae and Cyperaceae has 
shown that hyphopod>a are a constant feature of species in 
the genus. In this paper. Gaeumannomyces has been re 
defined as a hyphopodiate genus. Tests on severa l gramini 
colous Phialophora isolates have shown that they also 
produce hyphopodia (lvong and Walker, 1975) and hyphopodium 
produc tion and shape has been used as a character of 
taxonomic value at the species level (\~alker, 1980). 
Hyphopodia were not described for P. radicicola by Cain 
(1952) but McKeen (1952, p.346) descr>bed and figured on 
the surface of corn roots ' thick-walled brown, usually 
spherical, but sometimes elliptical, vesicles or chlamydo-
spores ........ and they always have a pore ' . McKeen's 
original material is no longer available but it is possible 
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that he was describing hyphopodia . The living type ~ure, 
when inoculated on to wheat coleoptiles as a test for 
hyphopodium production (Walker, 1972, 1975, 1980) did not 
produce the structures described by McKeen (1952) but did 
produce a few small, hyaline simple hyphopodia, similar 
to those seen in all the other species listed in Table l. 
There is no evidence from the type specimen, the living 
type culture or the descriptions of Cain (1952) and !1cKeen 
(1952) that lobed hyphopodia as seen in G. graminis var. 
~are produced by K.radicicola Cain . Deacon's 
(l974b) use of the name P . radicLcola var. radicicola for 
British and French isolates producing lobed hyphopodia is 
incorrect (Art.26, Stafleu et al., 1972) and has been 
dealt with elsewhere (Wong and-galker, 1975; Walker, 1980). 
(iii) Pathogenicity and host range: apart f r om McKeen's 
(1952) work on COrn root~ere LS no i n formation on the 
pathogenicity of P. radicicola to cereals and gr asses, or 
on the structures-produced on and in roots of Gramineae . 
McKeen (1952) described and figured the spherical to 
elliptical bodies mentioned above on roots. and stated 
that 'sometimes numerous fine threads are formed in 
individual cells and other cells may be completely filled 
with enlarged fungus cells which later assume a thick, 
brown heavy wall (Figs.lO a nd 11).' His figures show root 
cells packed with brown fungal cells, and are very similar 
to Deacon's (1974b) Fig .20, showing similar structures in 
wheat roots produced by K.graminicola (as P.radicicola var. 
graminicola) and to Stetter and Leroul's (I979) FLg.4, 
showing sLmilar cell clusters in barley roots produced by 
Microdochium ~ollebi (Sprague) de Hoog & Hermanides-Nijhof 
(as Aureobasi Lum olleyi). Deacon (1980) claims that 
these and SLmLlar structures in wheat roots (which he terms 
growth cessation structures ; see Deacon, 1974b) are suffi
ciently constant and characteristic to provide an impor~t 
means of identification of species and varieties of Gaeu
mannomyces and Phialophora spp . It is felt that the----
taxonomic reliab~lity of these structures will need to be 
assessed on several hosts with a world-wide range of 
isolates of these and other root fungi on Gramineae before 
they could be used for taxonomic purposes. As far as P. 
radicicola Cain is concerned, the structures described
orLginally are similar to those now known to be produced in 
cereal and grass roots by at least the two unrelated 
species listed above . 

In these considerations of conidia, hyphopodia and 
pathogenicity, McKeen's (1952) original observations are 
of interest . He stated that conidia germinated, that 
brown vesicles with a pore were produced on roots and that 
host cells became packed with clusters of enlarged brown 
fungal cells. None of this can be reconciled with the type 
specimen of P . radicicola or the living type culture in CBS . 
However , if HcKeen was using the isolate (duplicate as DAR 
3370~discussed earlier and identified here as K.grjmint
cola, his observations can be explained and agree c ose y 
Witn what is known for other isolates of K· graminicola 
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(Deacon. 1974b). Ic seems possible chac che concepc of 
P. radicicola could have been con f used from the scart, if 
~a1n (1952) and McKeen (1952) were using cwo diffe ren t 
isolates. Certainly the type specimen and type culture 
f rom CBS agree with one another and are quite distinct 
from the McKeen cultur e. Dr . McKeen ( in lit t. ,l979) does 
not think that two different fungi we re-isolated i n 195 2. 

I t is t hus recommended tha t the name Phialophora radi
c icola Cain be rejected for any isolates of Phialophora 
spp . othe r than the type s pecimen and type isolace because 
(a) it has been us ed in several different senses (\~ong and 
Walker, 1975; \~alke r, 1980) and so has become a pers istent 
source of error (Art . 69, Scaf1eu et al . , 1972) especially 
in plan t pathological lite ra t ure -- --
(b) r ecourse to the type cannot resol ve these conflicting 
usages 
(c) the t ype specimen, type culture, original description 
(Cain, 1952) and subse~uent paper dealing with the t ype 
(McKeen, 1952 ) s how characters which are capable of 
differ ent inter pretations and application to several 
different organisms and do not s how char acters which would 
a llow distinction between chese various interpre tations 
and accurate ap plica t ion of the name 
(d) it is not possible to re typi f y P. radicicola (as some 
pathologists have suggested to me) as the holotype is still 
in exi stence (Art.7, Stafleu et al . , 1972) and , i n any case, 
selection of a neotype could notoe made accurately for the 
reason s already given in (c) . 

Illustrations: Cain ( 195 2 , conidiophore& , ph ialides , con idia, hyphae , 
sclerotia! cells); McKeen (1952, phial ides, conidia , growth in 
cult ure , and on and i n corn roo t s) ; \,'alke r (1980, simple hyphopodia) . 

Speci.mens examined : dried cul tures and 13 mic roscope s lides of culture s, 
i sol a ted f rom roots of Zea ~. Chatham , Kent Co ., Ontario , Canada, 
summer, 1950 (reed. feb.l951) , W.E. McKeen, TRTC 23660 , HOLOTYPE 
packet and four duplicate packets , plus draw ings (slides as OAR 33683); 
duplicate of t ype ex TRTC 23660 , OAR 22004; same , living type culture 
e x CBS 296.53 (slides, dried cultures and s ubc ulture as DAR 236 12). 

Graue 2. These isolates are all placed in the followir.g 
spec1es. 
Phialophora graminicola (Deacon) \~alker comb . nov . 

P. radicicola Cain var . ~raminicola Deacon, Trans . 
'grit . mycol.Soc.2.J,(2), 3 2- 323, 1974 (type ii1'!'Fl! I) 

P. r adicicola sensu Scott, Trans . Brit .mrcot . Soc . 55 
\1) , 163-16 7. 1970, non ~ · rillCTcOIBCa n lffi) :-

~ · graminicola is described f ully in Walker (1980) . It 
differs from t he conidial states of Gaeumannomhces grd~
nis varieties and f rom Phialophora sp . (lobed yphopo a) 
(See below) in having about half the growth rate on agar 
and in l acking curved non- germinating phialospores (see 
Table 1) . In cultural and morphological characters , it is 
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very similar to ~. cylindrosporus (q . v . ) and probably is 
its conidial state. The transfer as ~ . graminicola has 
been made here to remove it from the confuston surrounding 
the name ~.radicicola dealt with above . 

Illustrations : Deacon (1974b as f. radicicola var . gramini co la , conidia , 
groups of pigmented cells in wheat roots) : Scott ( 1970 , as P. radtc l
cola , conidiophores, phial ides , conidia , pigmented cells in ;he~t) : 
Walke r (1980 , phialides , conidia , hyphopodia). 

Specimens examined : on Agrost i s ~ Sibth. (bent g rass) , Tamworth, 
N.S.W., Au s tralia, Oct.197S , P.Wong PO, DAR 26394; same , P.Wong 6H , 
DAR 26395. On Bromus unloloides II.B.K . , \~alcha, N.S. W. , Aus tralia , 
1977. P. ~'ong Til) , DAR 33668. On Loliuo pe renne, Botany School Held 
Station, Camb ridge , England , Oct .1971, J .W. Deacon P7, IMI 179703 , 
TI'PE culture (duplicate as OAR 27009) . On Gramineae undet. , Camb ridge , 
England , 1966, P . R. Scott, Trans .! (duplicate as OAR 23167) ; Yo rks hlre , 
England , date not glven . prob. about 1971- 1972 . J.W . Deacon P4 (dupli-
ca te as DAR 23169) . DAR 33708 e x \<.'. McKeen (as P. radicicola Cain) also 
belongs here. -

Grouo 3 . Several isolates from England and Denmark are 
Lncluded here. 
Phialophora sp. (lobed hyphopodia) 

Phialoyhor a radicicola var.radicicola sensu Deacon 
(19746 and PRR (or Prr) of subsequent British 
plant pathologists, not f. r adicicola Cain (1952) 

As men tioned earlier, Deacon (l974b) used the name P. 
radic icola var.radicicola for a f ungus producing lobed -
hyphopod1a found on roots of Gramineae i n England and 
France. This is not in agreement with the type or original 
descrip tion of P.radicicola and the name cannot be used in 
this sense. Isolates of this f ungus from England and 
Denmark have been studied and cannot be distinguised i n 
culture or on morphology from the mycelial and conidial 
state of Gaeumannomyces ~rajinis var . graminis (q.v.). 
They poss1bly represent 1so ates of ~ . gram1n1s var.graminis 
for which perithecia have not yet been produced . Some 
pathologists have suggested that , as these isolates may be 
different from ~ . graminis var.~raminis, they should be 
described as a new spec1es of h1alophora. However, in 
studies with several isolates, nothing could be found to 
dist inguish them consistently f rom ~.gdam}n~h var.~raminis . 
Isolates of Q.~raminis var.graminib an o ialop ora sp. 
(lobed hyphopo 1a) show some var1a ility in cultural 
characterist ics (especially amoun t of aerial mycelium and 
depth of colour) and conidial shape and size varies within 
and between isolates (Fig.48). Such variation is only to 
be expected i n such a common widely distributed fungus. 
Study of more isolates and searches for the possible 
perfect state a r e required. In the meantime, the common 
name Phialothora sp. (lobed hyphopodia) provides a 
convenientabel for isol ates showing these characters, 
without any nomenclatural compli cations in Phialophora. 
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Figure 48 . Germi nable conidia of Gaeumannomyces graminis var. 
graminis (a and b) and Phialophora sp . (lobed hyphopodia) (c- e) . 
a . DAR 30584 (N.S . I< . ) ; b . DAR 30585 (N . S .t<~; c . DAR 22971 
(England) ; d . DAR 25444 (England); e . DAR 33674 (Denmark ) . 



Tabl e 1 : Grouping of Phialophora isolates from roots of Gramineae 

~ AscOS J:!Otes H~J2hO J2odia Conidia ~ Optimum 
Range in lJm Non- rate temgerature 
Length Width Simple Slightly lobed Lobed Germinating germinating iiiii'724hrs C 

Group 1 

Phia Zophoro 
'l'adicicola - - + - - -· + 10-12 25-30 

Cain (type) 

Group 2 

P, grominicota - - + + - + - 4-6 20-25 

Gaewnannomyces 
cyZindrosporus 35-75 3-6 + + - + - 4-6 25 

'P,radicicola ' 
ex W. McKeen - + + - + - 4-6 25 
DAR 33708 

~ 
P. sp. lobed 

hyphopodia - - + - + + + 6-12 20-28 

G, gPamini s 
var. groaminis 70-110 2.5-4 + - + + + 8-12 20-30 

Croup 4 

G, gromi ni s 
var. avenae 85-1 40 2. 5-4 + - - + + 6-10 20-25 

C, graminia 
var. t ritici 60-110 2.5-4 + - - + + 6-10 20-25 

• see discussion in text 
~ 
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In eastern Australia, \<.'here G.graminis var. graminis 
occurs commonl y on a range of grasses, isolates vary 
greatly in their ability to produce perithecia and some 
have failed to do so . \olhilst these isolates show a range 
of cultural characters and optimum temperatures for gr owth 
(see Table 1 and Walker, 1980), all resemble one another 
and cannot be distinguised f rom isolates of Phialophora sp. 
(lobed hyphopodia) f r om England and Denmark. 

Illustrations : Deacon ( L974b as P. radicicola var. radicicol a , conidial 
germination, pigmented cel ls in wheat roo t s) ; Walker (1980, conidia l 
gemination , hyphopodia) . 

Speci mens examined : all cultures , isol a ted from : Hordeum vulgare , 
Denmark, about 1975 , S. Stetter and N. Le roul , cul ture sent by Dr. J. 
P. Skou as Spr74, DAR 33674; same , sent as SpF104, DAR 33675 . (these 
isolates we re referre d to by Stetter and Ler oul ( 1979) as 'Phialo-
phora radicicol a Ca.in ' and i l lus t rations of 1110nilifo nn hyphae , conidio
phores, phialides and curved phialospo res gi ven; the present author 
produced lobed hyphopodia and germinating conidia from these isolates); 
from Secale ce real e L., Suffolk, England, August 1969, P.R. Sco tt, DAR 
254~~ (isolate P18 of Deacon, 1974b); from Zea ~· Essex, England, 
May 1972 , J.W . Deacon G6 , DAR 22971. 

Grouping of isolates 
The four groups of isolates and their charac t eristics 

are listed in Table 1. There is no suggestion intended 
that the characters li s ted are of equal value and , at the 
species level , more attention should probably be paid to 
morphology than to cultural gr owth rates and optimum 
t emperatures . In such a widespread group of fungi , it 
could be e xpected that isolates of t he same species from 
different geogr aphic regions may show cul tural and tempera
ture differences. Moreover, the terms •germinating• and 
•non- germinating • f or conidia ari se from Wong and Walker 
(1975) and do not indicate other important morpho logical 
differences between the two t ypes {see discussion in Wong 
and \Oalker, 1975 and \Oalker, 1980) . The germina ting 
conidia are of various shapes, but gene rally straight or 
s lightly curved and usually f rom 1.5-4 ~m wide. The non
germinating conidia are usually slightly to strongly curved 
or semicircular and from les s than 1 to 1 . 5 ~m wide. 

PLAGIOSPHAERA 

Plagiosphaera Petrak, Ann.~.3 9 (4-6), 289 , 1941 
Type sp . P.moravica-\Pe t rak) Pe t rak, now as ~.immersa 
(Trail) Pet~ 
Pe t r ak (1941) based his new genus on Ophiobolus mora

vicus Petrak (1921) found on dead stems o f Urt1ca diOICa 
rn-Atis t ria . Later, he found that Ophiobolu.-rmmersus-Trail 
provided an earlier epithet and made the new comb~nation 
P . immersa (Trail) Pe t r ak (1960). Dennis (1975) provided 
a de taded desc ription and illustration, reduced Ophiobolus 
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& Roum. to synonymy, and commented on 
and Petrak's use of the epithet 
description prepared from the specimens 

Perithecia similar to those of Caeumannomyces , embedded in s tem 
tissue , with a lateral (or occasionally central) erumpent neck , and 
containing several unitunicate asci, 65- 80 x 7-8 lJm, with a small , 
distinct, apical ring. Ascospore& parallel or loosely spirally twisted 
in the ascus, hyaline, slightly curved, 45-65 x 2-2.5 ~m, with rounded 
apex, tapering to a thinner base, and with three or more indistinct 
septa. There is no associated s uperficial mycelium. 

In the context of the cereal take-all fungi, Plafio
~ is similar to Gaeumannomyces in characters o 
perrtfiecia, asci, and ascospores . Holm (1948) noticed the 
similarity and suggested that 'Ophiobolus graminis' was 
closely allied to Plagios~haera. In recent keys (e.g. 
Kobayashi, 1970; Bolay , 1 71; MUller and von Arx, 1973), 
Gaeumannomyces (as Linocarton in Kobayashi, 1970) and 
Plagiosphaera are placed c ose to one another and separated 
only on neck position, lateral in Plagiosphaera and central 
in Gaeumannomrces. However , members of both genera appear 
to vary Ln thLs character and presence of a superficial 
hyphopodiate mycelium and parasitic habit in Gaeumannomyces 
and its absence and saprophytic habit in Plagiosphaera 
seem to be more reliable differential characters. 

During this work , the type specimen of Ophiobolus 
moravicus has not been available for study . TWo other 
collectLons identified by Petrak have been examined and 
the f ungus present agreed with the original description, 
and with that given by Dennis (1975). 
Specimens examined : on dead stems of Aconitum napellus L. aggr., 
Nt ederosterreich, July 1939, F. Petrak, Ufl 22266 (slides as DAR 34 132). 
On dead s tems of Urtica dioica L., Miihr-Weisski rchen, Austria, 1924, 
F. Petrak Flo ra Moravica~FH (marked co- t ype , but although on the 
type host f rom the t ype locality, this specimen is not the type 
collection which was made on Ll. i.x .l915, see Petrak, 19 21 ; s lides as 
OAR 34 133) . 

Other names in Plagiosphaera 
Plagios~haera bhargavai MUller, Sydowia ~ (1958), 180-182, 

195 (type not examined). 
This was described from a single collection on dead 

branches of Lonicera quinquelocularis Hardw. from India . It 
has perithecLa wLth a lateral ostiole, embedded in a 
clypeate tuberous stroma, and from the description does not 
seem to be congeneric with the non - stromatic P.irnmersa . It 
is perhaps more closely related to Linospora rc~ 
Plagiosphaera muroiana (Hino & Katumoto) Walker comb.nov. 

- Linocargon muroianum Hino & Katumoto , J .~. Bot .4 1 
(10), 2 6- 29 7, 1966 ( type in YAM I, listeo by-Rino 
& Katumoto as FAUY). 
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a 

c 

100 urn 

Figure 49 . Plngiosphacro muroiano, from holotypc in Y AN (slide DAR 
3L877) . a . habit; b . sect~carp; c . two ascospores. 

Perithecia (Fig . 49) embedded in bamboo stem, with necks erumpent 
through stern tissue and (where present) through over lying leaf sheaths , 
clustered in loose groups of 3- 6 , often arranged in a line along the 
stem up to 2-2.5 nrn long and less than l mm wide . When the firm outer 
layer of bamboo is removed , the black pcrithccio arc seen to be 
loosely to tightly packed in Lhe Slem cortex . Body of perithecium 
black , 300-500 ~~~~ diam, subglobose to oval, with a central or eccentric 
black erumpent neck , 80-100 1.1m wide and up to 100 um or more long , 
longer where leaf sheaths present , many broken off, internally white , 
lined with thin walled periphysis-likc hyaline hyphae 2-2 . 5 1Jm wide , 
which appear to break down co form ostiolar canal. {Ascl cyllndrical 
to elongated clavate with small ring in slightly thic'k'eii"ed , rounded 
apex , thinner at the base , shortly stipitate, eight-spored , 105-145 x 
10.5-13 . 5 1Jm} . Ascospore& (Fig . 49) in a parallel bundle, not twisted, 
elongated fusiform , widest in the r.liddle and tapering slightly to the 
r ounded ends , 80-90 x 4 urn , with 10-16 septa 4-9 ~m apart , septa 
prominent in some spores, paraphyses not seen. Stromatic tissue not 
observed ; a few brown hyphae 3- 4 urn wide anach~d to lower outer wall 
of perithccium and some similar hyaline hyphae seen in host tissue 
under perilhecium. 
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Illustrations: Hi no and Katumoto ( 1966, asci, ascospores, paraphyses); 
Kobayashi (1970, habit, section ascocarp, asci , ascospores). 

Specimen examined: on dead culm of Sasa kurilensis Makino & Shibata, 
Mount NyGto , Akita, Japan, 4.vili.l~ H. Muroi, YAM , IIOLOTIPE 
(slides as DAR 31877). 

All perithecia examined were over-mature and asci were 
not observed. The description of asci given above is 
taken from the descriptions, drawings and photographs 
given by Hino and Katumoto (1966) and Kobayashi (1970). 
Abundant ascospores, often still arranged in bundles of 
eight , were present as a dry pale mass inside the peri
thecia. 

Although Hino and Katumoto (1966) described stromata 
for this species, no sign of stromatic tissue was found. 
The perithecia were packed tightly in groups in the stem 
tissue with no surrounding stromatic tissue, no clypeus 
and no discolouration of the host tissue above or surround
ing them. A few hyphae were found attached to the peri
thecia and in the tissue but there was no obvious develop- . 
ment of any associated superficial mycelium on the stem or 
leaf sheaths. Ascospores were somewhat shorter than those 
described originally (87-124 x 3-3 .5 ~m) but agreed better 
with the measurements given by Kobayashi (1970 ; 75-100 x 
4-4 .5 ~m) . This species is more suitably placed in the 
non-s t romatic genus Plagiosphaera than in the clypeate, 
partly stromatic genus L1nocarpon (q.v.). It is the first 
Plagiosphaera recognised on a monocotyledonous plant ( see 
below under Plagiosphaera sp. on Iris) and has large r asci 
and ascospores than the other speCieS accepted here . 

Plagiosphaera platensis (Speg. ) Walker comb.nov. 
Winterella platensi s Speg., Ann.Mus.Nac.Buenos 
A1res 19 (Ser .3, 12), 403, l9~(type-rn ~ 

Perithecia embedded in stem tissue, single o r several c lustered 
toge ther~ black. body globose to sub globose or oval . 200- 400 lJm diam 
with an erumpent eccentric to l atera l neck 80-1 00 lJm wide and up to 
250 vm l ong, many broken, oft e n runni ng laterally fo r some dis t 3nce 
under hos t tissue before becoming e rumpent; ostiolar canal to 30 vm 
wide, lined with hyaline hyphae 2-2.5 vm wide, no periphyses seen . 
Asci unituni ca te, long cy lind rica l, 80-100 x 10- 14 \.lm , with a small 
dis tinct apical ri ng 2 JJm d1am, eigh t-spored . Ascospo res filiform , 
lying parallel i n one bundle, faintly yellowish in mass , hyaline to 
faintly tinted s in gl y , 70- 75 x 2- 2 . 5 (J) )Jm , several indistinct septa. 

Specimen examined: on dead stem of Phvtolacca (as ~) dioica L. , 
Buenos Aires , Santa Catalina , Argentina, Nov. 1905, C. Spegazzini, LPS 
85 1, HOLOTYPE (slides as DAR 34134). 

In LPS , the original packet ma rked ' lhnterella 
platensis Speg.n.sp.' is filed in an outer, later packet 
marked 'Trichos!ermella platensis Speg.' . As far as can 
be seen (Farr,973) , Spegaz zin1 did not publish this name 
The fungus is certainly not congeneric with the type 
species of Trichospermella Speg . (! . pulchella Speg.) 
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(Walker, unpublished) but is a typi cal Plagiosphae ra, close 
to P.imme rsa. It has slight ly longe r as cospores t han t hose 
descr~r t hi s soecies, but may not be specifical l y 
distinct . 

PlagiosRhaera ruercicola Kobayashi, Hem.~ . Sci . Mus.Tokyo 
i. 8- 89, 976 ( type not examine~ 
P. uercico la was described from wilting leaves of 

newly fe e uercus salicina Bl . trees in Japan. Koba
yashi (197 6) a so men~ smalle r spored unnamed 
species of Plagiosphaera causing a white c i rcular leaf 
spot on Quf rchs glauca Thunb. in Japan. The exact generic 
position o t ese possib l y pa rasi ti c species has not been 
studied here but they may be c l oser to various leaf 
inhabiting species of Pleuroceras Riess (see Barr, 1978) 
than to t he saprophyt ic spec~es o f Plagiosphaera on 
dicotyledonous sterns. 

Pl agios phaera umbel l iferarum (Barr) Barr, The Diapor thales 
~Nor th Ame rica , p.123, 1978 . 

Linocarpon umbell i ferarum Barr, Canad . ~.Bot.22, 
320 - 321, 1961 (type 1n bAOH !) 

A detailed description was given by Barr (1961). In 
size of perithecia, asci and ascospores, this fungus i s 
ve r y s imilar to P.immer sa and may not be specifically 
distinct from it~ ~1978) cons idered t hat Gaeumanno
myce~ levtosporus Iqbal may be the same but Iqbal ' s 
spec~es ~s considered he re to be best place d in Ophioceras: 
see under Ophioceras leptosporum. 
llluscrations: Ba rr ( L961, ascocarp, ascus and de t ail of ascus tip , 
ascospo r es) . 

Speclmen examine d: on dead s tem of He racleum lana tum Mi chx . ,Lac Diable , 
m . Albert , Quebec, Canada, 19.viii.I9S7, M.E . Barr 2198A, DAOM 742 74 , 
TYPE (slides as DAR 341 16). 

Plagiosphaera sp. on Iris 

In di scussing Sohaeria e(19,~)a Berk .& Sr . , described 
on Carex pendula L. , Walker mentioned collections 
under-tKis name in various herbaria on Iris foetidissim~ 
L. The s tatus of the epithet 'eucrypta-serk.& Br. ' and 
t he possible i dentity of the fungus on available specimens 
of Cype raceae is discussed under Caeumannomyces spp . on 
Cyperaceae . However, t he Iris collectl.ons show a different 
organi sm, which is not a Gaeuffiannomyces, but can be placed 
ten tat ively in Pl agiosphae r a. 

Perlthecia embedded in leaf tiss ue, da rk brown to black , body 
globose to oval 250- 300 lJm diam , with a long e rumpen t neck up to 300 
lJm long , 50 lJm wide, placed eccentrica lly on the body and often 
running hori zontally in the tissue before it pie rces the s urface. Asci 
unituntcate, 70-90 x 6-9 J.Jm , with a ref ringent apical ring seen as'tWO 
short rods in side view , eight-spored. Ascos pores hya line to pale 
yellow, ly ing pa rallel in one fascicl e , 50-60 x 1. 5- 2 (2.5) l.Jm , 



seve ra l i nd i stinct septa . No s uperfic ia l hyphae present . 

I n l e ng th of asci and ascospo rcs , thi s i s very s imi l nr to P. 
immc rsa but ascospo res are somewhat nar r owe r. Furthe r co l.l ecttOns 
on Iris are needed to clar lfy hoth the gene ri c and spec ific identity 
of this fu ngus . 

.§.P.ecimens examined : all on I ri s foetid1ss1ma ; Bathcaston , 7 . 1. 1859, 
col l e c tor not given , K; Batheas ton , Jan. 1859, CE . Broome , Robh . F. 
Eu rop . G9 , two dupl i ca t es in K and one in L (all as Sphaeri a eucrypca 
Berk. 6 Br. ). 1\ f ragment o f thick 1 eaf marked ' Ophiobolus ucryptus 
(Be rk . b Br. ) Sacc .' with no fur the r info rmat ion , l_n PAD, Ls probab l y 
port ion of this I ri s col l ec tion . 

Plagiosphaer a s p . on Quercus glauca - see P. quercicola 
above. 

RHA PHIDOPHORA 
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The generic name Rhaphido~hora Ces . & de Not . (Fungi) 
described in 1861 i s a la t eromonym of Rhaphido,hora Ha~k. 
(Arac ea~published in 1844 (Saccardo, 1883, p.33 ). The 
former name is thus illegitimate and to be re j ected for 
use in the fungi (Art.64) . The few Rhaphidophora names in 
this paper are disposed as follows: 
Rhaphidophora raminis Sacc.(l875 ) - this is Gaeumanno

myces gram1n~s ace.) von Arx & Olivi er var grarranis 
\'(j:V:") . 

Rhaphidophora herpotricha (Fr.) Tul . (l863) - placed here 
as Oph~osphaerella herpotricha (Fr . ) Walker (q .v.) . 

Rhaphidophora lettosterma Speg . (1880) - placed here as 
Ophiosphaere 1a eptosperma (Speg.) !,!alker (q . v.) . 

Rhaph i dophora maritima Sacc.(l878) - t ype s t erile ; for 
discuss10n and synonymy, see !Valker (1972): see also 
under Linocarpon mari t imum. 

RHAPHIDOSPORA 

The generic name Rhaphidospora Fr.& Mont.(Fungi) 
published in 1849 is a later homonym of Rhalhidospora Nees 
(Acanthaceae) published in 1832 (Saccardo,883, p.337). 
The for mer name is thus illegitimate and to be rejected for 
use with fungi (Ar t .64). The Rhaphidospora names in this 
paper are disposed as follows: 
Rhaphidoshora herpotricha (Fr.) Fckl. (1870) - placed here 

as Op ~osphaerella herootricha (Fr . ) !Valker (q .v.). 

Rhaphidospora leptosperma (Speg. ) Cke.(l889 as 'Sahhido
~ leptosperma Cke.') - placed here as p ~osphae
_rerra __ leptosoerma (Speg .) !,lalker (q. v . ). 
Several of the epithets used in this paper in Acantho

phiobolus, Gaeumannomtces, Ophiosphaerella and S1haeria 
were l~sted by Cooke 1889 ) under Rhaph~dospora as ' Raphi 
dospora') . They are not relisted here . 
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500 ll!r. 

SCH I ZACROSPERMilll 

I 
/ Figure SO. 

Schf zacrospC'rmum 
fllifonoo, from 

type in FH , section 
st roma showing 

embedded fruiting 
bodies, broken necks 

and zone Line (diagram
matic) . 

Schizacrosoermum P.Henn. , Monsunia 1· 170, 1899 
Type sp. S.filiforme P.Henn & E.Nym. in P.Henn 
(type in fH . 

Oehioceras filiforme (P.Henn.& E.Nym.) v.Hohnel. 
S~tzun~sber.Ka1serl.Akad.Wiss., Math.-Naturwiss. 
g.,£_, 432-;-T9Tr(as P.Henn.) v.Hohn. ' ). 

~- filiforme was described from rotting leaf sheaths oc 
Amomum so. CZ1ngiberaceae) collected in Java. Its descrip
tton may be s ummarised as follows: 

Pcrithecia solitary to s ubcaespitose , e rumpent-superficial, 
fle shy membranaceous but horny when dry , black , filiform , 3- 5 mm long , 
150-180 ~m wide, with a bluntly rounded yellowish-b rown apex with a 
pore . yellow inside . Asci clava te to fusoid, eight - spored . 100-1 20 x 
10-13 lJm. Ascospores filiform , pa rallel , obtuse to acute. hyaline to 
pale yellowish , multi-septate , 80- 100 x 3- 3 . 5 \Jm . 

The associated discussion spoke of perithecia arising 
s ing l y or in groups from a black layer in the lea f tissue. 
The illustrations s howed a piece of leaf sheath "ith 
several long filiform necks protruding singly or in groups 
from it. The ascosoores are figured as about 12 septate, 
without swollen cells and slightly but definitely constric
ted at each septum. 

Hohnel (1911) examined portion of the type collec t ion 
and found embedded gl obose fruiting bodies with long 
erumpent necks . Asci were said to be 120 x 13 \J m and 
ascospores pale brown, filiform and septate. HOhnel con
cluded that Hennings had overlooked the embedded g lobose 
bodies of the perithecia and described the necks only as 
filiform perithecia. He placed the f un gus in Oohioceras. 

The portion of the type from HOhnel ' s he rba r i um ln FH has been 
examined. It consists of one piece of leaf sheath with seve ral 
globose to subglobosc fruiting bod i es 250-400 \Jm dinm embedded in the 
tissue. They are brown, us ually in groups of 3-5 and each group is 
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surrounded completely by a dark zone line of fungal tissue , seen on 
the leaf sheath su rface as a dark line around the group and i n the 
tissue as a black plate around and under the fruit ing bodies (Fig. SO) . 
This zone ltne is a layer of host cells completely invaded by the 
fungus, each cell being tightly packed with a mass of dark brown 
irregularly shaped fungal cells up to ll x 6 J.Jm. TI1e plate is very 
similar to that seen surrounding the ascocarps of some species of 
Lophodermium and termed aliform mycelium by Tehan (1935) . TI1e wall o( 
the i ndividual f ruiting bodies is pale brown to brown , 15-20 urn thick , 
of several laye rs of cells. the outer layer a textura angularis of 
cells 8-1 4 um diam . Most of the long necks described originally had 
broken off but a few necks to 100 \.lm long 'Jere seen . These "'ere da rk 
brown to black , 150 llm wi.de of several layers of dark brown cells 5-
10 lJm diam and with a central canal 40- 50 lJm wide . No sign of asci , 
ascospores, paraphyses or periphyses was seen in this collection. 

As Hohnel (1911) suggested, it seems that Hennings 
probably described the long necks as the who l e fruiting 
body. The f ungus appear s to be a stromatic ascomycete of 
s ome sort and is probably not a species of Ophioceras 
(q.v.). In the absence of as ci and ascospores, no further 
comment on its possible relationships can be made. 
Illus trations : Hennings (1899 , Taf.V. Fig.l7, habit, neck of ascocarp, 
ascus, ascospores, pa raphyses). 

Specimen examined: on dead l eaf shea th of Amomum sp. ,Tjibodas, Java , 
collection date not given on label, in Herb"':""F.V. HOhnel a.n. 3806 in 
FH, portion of TYPE (slides as DAR 34137) . The date ' 1907- 1908' on 
the packet is presumably when this portion was sent to nOtmel. [n the 
o riginal description, the specimen was collected by E. Nyman on 
4 .vii. 1898 at Tj i bodas , Java. 

SPHAE:RIA 

Sphaeria Haller ex Fr ies, Syst. Mycol.l, lii,l821 
Type sp . S.rubra , Ffigi s imilis Halle r a S . fragiformis 
Pers . ex Ho~Sta eu et a1., 197 2, p.2)6 ). 

The name S~haeria has been used for a wide range of 
perithecial an pseudothecial spec ies. The type species 
is regarded as a species of Hypoxylon Bull. ex Fr . (nom. cons.) 
(Stafle u ~ al., 1972, p.256). Several Sphaeria names for 
scolecospor eo-species are discussed . 

Sohaeria cariceti Berk.& Br ., Ann.~.Nat.Hist. , se r .3,l, 
455, 1861 (type inK I) 

Resul t s of e xamination of t he type and other specimens 
inK and detailed discussion of the epithet 'carice ti Berk. 
& Br.' were given by Walker (1 972). The name is not avai l 
able for use . The original collections do not show 
charac ters which would allow the fungus to be identified 
and the epithet app lied accurately. As O~hiobolus cariceti 
(Berk.& Br.) Sacc. and Linocarpon carice t ~ (Berk .& Br.) 
Petrak , it has been app1~ed to the wheat take-all fungus , 
here listed as Gaeumannomyces graminis (Sacc .) von Arx and 
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Olivier var. tri tici Walker (q. v . ); see also Walker (1980). 

~ chaetoghora Crouan (1867) - a synonym of 
- Acanthophio olus helicosporus (q.v.). 
~ coffeata Berk. in Hook., Fl.N.Z. II, 205, 1855 -
~tity unknown' no specimen available (\.Jalker' 1972). 
Sphapria culmorum \.Jallr. , Fl . Cryotogam. Germ. , Pars 

oster1or: 770, 1833 (type not seen). 
This species, described on rotting culms of Scilpbs 

lacustris L . and 'Juncus laevis', with dark brown go ose 
fru~ting bodies in l1.nes Or\l)"!ickened areas has not been 
studied and its identi t y is not known. It was mentioned 
by Walker (1972). 
Sphaeria culmorum Cke, Grevillea ;!,. 68, 1874 (type not seen) 

Wehmeyer (1961) discussed this species which he placed 
as a synonym of Pleosyora ohaeocomoides (Berk. & Br.) Hint. 
var. infectoria (Fckl. \Jehmeyer. The name is a later 
homonym of ~· culmorum \.Jallr. and ~· culmorum Crouan. 

~ culmorum Crouan in Crouan & Crouan, Fl . Finist . 26, 
~ ( type 1n CO I) - details of this speci~ich 
cannot be identified from the type specimen, were given by 
Walker (1972). The name is a later homonym of S. culmorum 
\.Jallr. - ----

~ dolichostoma Berk.& Curt. - see under Ophioceras 
dolichostomum (Berk.& Curt . ) Sacc. 
~ eucrypta Berk.& Br. - for discussion of specimens 
-- ----on-typeraceae under this name, see 'Gaeumannomyces 
caricis and G. spp. on Cyperaceae' . For Iris spec imens, 
see-r?Tagiosphaera sp. on Iris'. See also Walker (1972) 
for d~scuss1.on of specimens and synonymy. 

Sphaeria helicostora Berk.& Br. - placed here as Acantho
phobolus he lcosporus (Berk.& Br.) Walker (19~. 

Sphaeria herpotricha Fr . - see Ophiosphaerella herpo
trlcha (Fr .) Walker. 

Sphaeria l ittoralis Crouan - for discus sion of t his specie~ 
see Walker (1972). 

Sphaeria oedema Mont. - see under Oohiobolus oedema (Mon~ 
Sacc.---

Sphaeria penicillus Schmidt ex Fr .• ~.mycol.~,508,1823. 
Fries (1823) based this species on a collection on 

herbaceous stems from the Lausitz region of East Germany . 
The covered black, smooth, glabrous peri thecia were said 
to have a gl obose body, dark coloured inside, and the 
thick, very short papillate, cylindrical erumpent neck was 
said to have very short hairs at its apex. 

Subsequent authors have interpreted t he name invarious 
ways and specimens bearing the name often do not show the 
same species. The results of investigations of~· 
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!enicillus will be presented in a separa t e publ i ca t ion . 
t has no bearing on the nomenclature of the cereal t ake

all fungi; its rela tionshi p to Ophiobolus Riess and Nodu
losphaeria Rabenh. will be dealt with elsewhere . ----

Sphaeria stictispora Cke.& Ell ., - s e e under Ophiobolus 
sttc t tsporus (Cke . & Ell . ) Sacc. 

Sphaeria verminos a Mont . - s ee under Ophiobo lus vermino
~ (Mont . ) Sacc . 

SPHAERULINA 

Sphaerulina Saccardo , Nichelia l. 399, 1878 
Lectotype sp. ~.myrtifea (DC.ex Fr.) Sacc . (see Barr , 
1972; von Arx and Nu er, 1975) . 
The genus is discus sed and s everal species described 

by Barr (1972) . One species on leaves of Cyperaceae which 
should be include d in Sphaerulina is described . 

Sphaerulina antarc t ica (Speg.) Walker comb.nov. 
Linosoora antarctica Speg . , Bol . Acad . Nac.Cienc . 
~ r h!.Argest . c6rdoba ll (4)~71-3i8-;-T9rq--

YP i n LP 1y------
Ascocarps small, da rk brown, a t fi rs t embedded , la te r e rumpent, 

100-150 lJm diam, wall to 30 11m t hi ck, of several l ayers , oute r l aye r 
o f o val da rk brown t hi n- walled ce l ls 10- 15 x 7- 12 lJm , inne r laye rs 
paler, of s ubgl obose cells 6-10 lJm di am, cent rum lined wi th th in l aye r 
o f hyal ine f l at tened cel l s , ostiol e cent ral , no t well deve l oped, 15-
20 ( 25) lJm d i am. Asci 8-1 0 pe r ascocarp , broadly clava t e to almost 
sacca te , 55- 77 x 22- 28 lJm , bi tuntcat e , wall to 6 lJm th i ck at t he apex , 
apical appara tus not seen, e i ght - s pored . Ascospo res hyal i ne , cy l i ndri
cal to narrowl y c l ava t e , slightl y curved , rounded a t each e nd , 40- 60 x 
5- 7 lJm wi th 3 transve rse sep t a , l y ing paral l el or sl igh t l y i nte rtwine d 
at 2- 3 l evel s in the ascus . Paraphyses no t seen . See Fi gs . 45 t o 4 7. 

I llus tra t ions : Spega zz ini ( 1924 , as Li nospo ra antarc t ica , habit, asco
ca rp, asci, ascospo res . 

Specimen~: on dead l eaves o f Corpha schoenoides Banks & Soland. 
e x Hook., Sho l l Bay , Capi t an Aracana Island, Chile , 13 . 1. 1923 . C. 
Spegazz ini , LPS 883 , HOLOTYPE ( s lides as DAR 33289) . 

The asci and ascospores in the t ype are s omewhat sm&er 
than the measurements of 80-110 x 25 - 35 ~m and 65 x 5-6 ~m 
respectively given in the original description (Spega zz ini, 
1924) and in Spega zzini's notes and drawings on the type 
packet . Possibly t he few ascocarps examined had mainly 
immature asci present. In all o ther respects, present 
observa t ions on the type agree with the origina l descrip 
tion. I t is a t ypical Sphaerulina and quite dis tinc t from 
the diaporthaceous genus Linospora . 

On t he original packe t, the name i s writt en as Lino
spora subantarctica Spe g . (n. s p . ) but i t was publisnea-as 
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L. antarctica (Spegazzini, 1924; Cash, 1972; Farr, 1973). 
The sl4ght d1fference s in locality information found in 
the literature for this species are discussed under Lopho
dermium mage11anicum (Speg.) Walker, collected at the same 
~ 

IHNTERELLA 

For Winterella ~latensis Speg. see Plagiosphaera platensis 
(Speg. ) Wal er. 

A NOTE ON HYPHOPODIA AND APPRESSORIA 

Emmett and Parbery (1975) and Parbery and Emmett (1977) 
have classified all fungal structures that adhere to plant 
surfaces and produce one or more infection threads, as 
appressoria. They include in this term structures named 
hyphopodia, stigmatopodia (or stigmopodia), stigmatocysts, 
node cells, infection cushions and infection plaques as 
well as the swollen structures often found on germ tubes 
generally referred to as appressoria. They considered that 
use of a definition based on function avoided problems 
associated with definitions based on morphology alone. On 
this basis, they gave a comprehensive review of appressoria, 
their morphology and function, factors influencing their 
formation, and the distribution of different types of 
appressoria in various taxonomic and ecological groups of 
fungi. In studies of the cereal take-all and related fungi, 
consideration has been given to the terms applied to the 
various vegetative structures they form on and in host 
tissue. It is concluded that use of the term appressorium 
in the wide sense of Emmett and Parbery (1975) and Parbery 
and Emmett (1977) is not a lways appropriate. 

Walker (1972) discussed the basis of the use of the 
term hyphopodium for hypha1 structures produced by the 
cereal take-all fungi. Much earlier, Nan gin (1899) and 
Arnaud (1918) had recognised them as attachment and pene
tration structures and Arnaud (1918) compared them directly 
with the hyphopodia of the Meliolales and Asterinales and 
stated 'L'etude des champignons du Pietin des cereale& 
expose d'une fa~on lumineuse la nature des organes perfor
ants des As terinees' . In many genera of ~!eliolales and 
Asterinales , hyphopodium formation occurs abundantly and 
regularly on epiphytic hyphae; in the cereal and grass 
fungi, some epiphytic hyphae (e . g . the runner hyphae and 
hyphal strands of Q.graminis var. tritici) do not form 
them and hyphopodia are formed in a-rnucn-less regular 
fashion on the associated ne twork of branched epiphytic 
hyphae. The different hyphal types in these fungi are 
ment ioned further in Walker (1980). 

In Gaeumannomyces spp. and related Phialophora spp. , 
hyphopod>a have been shown to be of taxonom>c value in 
identifying species and varieties (Walker, 1972, 1980). 
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Moreover, recognition of Gaeumannomyces as a hyphopodiate 
genus has helped clarify its separation from some other 
genera of Diaporthales. In the fungi as a whole, produc
tion of hyphopodia seems to be limited to genera in a 
rela tively few orders in contrast to appressoria produced 
on germ tubes which, as Parbery and Emmett (1977) have 
shown, occur widely in all the main groups of fungi. Hypha
podia have been found in the following or de r s: -

Pleospor ales e.g . Leptosphaerla nannari ~'alker & Smith (1972) and _k. 
ko rrae t..'nlke r & Smith ( 1972), Phaeosphae ri a herpotricholdes (de 
Not .) L. Holm (Nang i n, 1899, Arnaud, 1918) . ln the graminicolous 
species , the hyphopodla. are non- spcci.atlsed and very simila r to 
the simple hyphopodia and infection cushions seen in Gaeumanno
myces spp.. von Arx and MUlle r ( 1975) and von Arx (1979) also 
tentatively placed t-tagnapo rthe salvinii (Catt.) Kr a use & Webste r 
and Buergene rula s partinac Koh lmeyer & Gessne r he r e . The super
ficial hyphae of the conid ial state (Nakataea sigmoidea (Cav.) 
Hara) of M.salvinii produce lobed hyphopodia (see Ou, 1972, pp. 
235-238 a'Od fig.iv- 5). The known hyphopodiate species ore mainly 
r oot , c rown , stem and leaf sheath parasites of Cramineae. 

Asterinales - see Theissen (1913) for Asterina, and von Arx and MUller 
(1975) for various genera i.n the families Asterinaceae, Engleru
Jaceae and Parodiellinaceae. llyphopodia are later al (occasionally 
inte r calary) and simp l e o r lobed; all are leaf (o r branch) para
sites on a wide range of pl ants, with many species having a range 
restricted to a small number of hosts . 

Erysiphales - see Homma (1937) a nd Clare (1964) whe re these hyphal 
structures are r eferred to as appressoria . Differences in shape, 
s ize and arrangement appear to be one of the characters of value 
in help ing identify some conidial forms in the absence of peri
thecia. There seems to be no reason why the hypha! infect ion 
st ructures in the Erysiphales should not be r eferred to as hypha
podia. This would also help distinguish them from appressorio 
produced on germ tubes , which also have some taxonomic value 
(Homma, 1937; Ballantyne, 1975). All are pa rasites on a wide 
range of plants. 

f>feliolales - see Hansford (1961 , 1963). In this order capitate and 
mucronate hyphopodia a r e distingui shed. The former a r e very 
important taxonomically in their shape, size, position r elative 
to one another and to muc ronate hyphopodia, frequency and arrange
ment on the hyphae. The structures termed mucronate hyphopodia 
arc not penetrating or gans and their necks are us ually directed 
up away from the host sur face (Hansford, 1961 ). Their function 
ls not known and Coos (1974, from Coos and Gess ne r, 1975) 
suggested that they are apparently without function. Hughes ( 1978) 
found phialoconidia produced f r om the open tip of mucronate 
hyphopodia of Asteridiclln knighti3e Hughes in New Zealand. This 
seems to be the first record of such an occurrence and may give a 
clue to the function of these st ructures. The term hyphopodium 
may be i nappropriate for them (Coos and Gessner , l97.S) but as it 
has been used so widely in the Literature on the Meliolales, its 
retention is suggested at present. The Meliolales are parasites 
on a wide range of plants. 
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Diaporthales - known on l y I n Gae umannomvces s pp . (Walke r, 1972 , 1980) 
and also l n ~lagnaoo rthe sulv inii (Catt . ) Kr ause 6 Hebs ce r ( 1972) 
if lt i s placed he r P ( see unde r P l eospo r al es and Phy llacho ral e s). 
Both simple a nd variously lobed hyphopodia a r e produced by 
Gaeuma nnomyccs s pp . and r e l ated Phialo pho r a s pp . The hyphopodiate 
species a re paras ites o f Gr amineae and Cype r aceae . 

Phyllacho r ale:s - lobed hyphopod'la a r e p r oduced by Buc r genc r ula 
sea r tf nac Koh l meyer & Gessne r (1976 ; Coos a nd Gessne r? 197S as 
Sphae r ul.ina pcdlcc llata J ohnson) and by the conidial sta t e of 
Nasnapo r thc s alvinii . There i s some diffe r ence of opioion 
conce rn lng the placement o f t hese .species (sec P lcospor a l cs, a nd 
Barr , t 976b and von Ar x ,1 979 for Bue rgcncru lo) . Bo t h arc 
pa rasites of Grami ne ae . Ba rr ( 1978) consider e d tha t Cl omcr e lla 
Sch renk & Spaulding i. s best placed in this order and simila r 
simple and Lobed hypha! s tructures have been desc r ibed f or some 
Colletot r lchum conidial states (sec below). 

Basidiomyco tina - No e xample of true hyphopodi.a in the Basi diomycetes 
has been found . Dodman et al. (1968a , b) have s hown tha t some 
i s o l ates of Rhizoctoni a SOi30t Kiihn fo r m lobed penet rat i on 
s truct ures on the s upe r ficial myce l i um on the hos t and they 
con t r ast these with isola t es wh l ch penetr ate by fo r ming dome
sh a ped i nfect ion c us hions. I n some r espects . t hese s truc tures 
a re simila r to t he hyphopodi a and i n fec t i o n cushions of Gaeu
mannomyces gr ami nis va r iet ies . Dodman !!. !!!.· ( 1968b) ~,o•ere"Unab le 
to ob tain formatio n on a rt if i cial s ur faces . 

Coelomyce t es - a ppressoria pr oduced f r om vege t a ti ve hyphae we r e 
desc ribed and illus tra t ed by Su tton (l968) fo r Col l e t o trichum 
gra mi nicola (Ces . ) \o.'i l s . a nd f . f alcatum Wint . . These a r e 
i ndistinguishable f r om t he hyphopodi a produced by ma ny fungi i n 
t he precedi ng or de r s . Su tton was ab l e t o use diffe r ences i n 
these s truc tu.r es to separa t e i sola tes 1nto three gr oups nnd he 
conrnented t hat appressor ia p roduced on ge r m t ubes did no t s how 
t hese di ff er e nces. See a l so Cl ome re lla unde r Phyl lachoral es . 

ltyphomyce t es - Ellis ( l97l, L976) lis t ed seve r al gener.1 of denw ti a
ceous hyphomyce t es wit h hyphopod i ate mycel ia . Some have per fec t 
stat es i n va rious gene ra o f As t e rina l es . Some Phi a lopho ra s pp . 
r ela t e d to Gaeumannomyces a l so produce hyphopodi a (h'alke r, 1980) . 

The majority of fungi in which hyphopodia have been 
found are parasites and form a more or les s extensive 
epiphytic mycelium on their host. Apart from those whose 
perfect state is unknown, all are confined to six orders 
of Ascomycotina . In contrast, fun gi which produce 
appressoria on their germ t ubes include epiphytic and endo
phytic species in many orders of the fun gi (Par bery and 
Emmett , 1977). There appears to be no correlation between 
abi li t y to form germ t ube appressoria and abilit y to form 
hyphopodia on vegeta tive hyphae. Some fun gi form both, 
and then they may be s imilar (e .g . in Meliolales, see 
Hansford 1961) or distinct (e .g . in some Erysiphales, see 
Homma, 1937) . In Barr's (l976a) tentative 'family tree ' 
of the Ascomycotina , the six orders are seen to be placed 
in different branches, although the Er ysiphales, Meliolales 



figu re 5 1. Diagram of hyphopodia and terms used. a. and b ., 
stalked lobed hyphopodium with stigmatocyst (a) and st igmata
podium (b); c . sessile unlobed hyphopodium ; d. unlobed 
intercalary hyphopodium (node cell) : e . lobed lntercalary 
hyphopodium as seen in some Erysiphales ; f . developing plate 
myce lium (clus t e r o f simple hyphopodia) i n Gaeumannomyces 
sraminis . 
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and Diaporthales are adjacent to one another. Possibly 
hyphopodia have developed on several occas ions in these 
fungi, as a mechanism for penetration of surfaces by 
superficial hyphae. Hyphopodia seem to be essen tially a 
surface phenomenon; in Gramineae and Cyperaceae where 
several laye rs of leaf sheaths may surround the stem, they 
can be found on the stem surface covered by the sheaths 
and also on s urfaces in successive leaf sheath layers. On 
rare occasions they have been recorded i nside plant tissue. 
Nilsson (1972) figured a lobed hyphopodium of Gaeumanno
myaes graminis var. graminis in wheat leaf s heath tissue 

everall , \vong and ~tcLeod (1979) mentioned lobed 
hyphopodia of this fun gus against t he endodermis of 
invaded wheat roots. Occurrences of this type in tissue 
seem to be rare and their formation on the endodermis could 
be rega rded as a surface phenomenon in an attempt (unsuc
cessful) to invade the stele. The structures formed 
internally in invaded roots of cereals and grasses and 
termed ' growth cessation structures' by Deacon (1974b) are 
not considered to be structures equivalent to hyphopodia 
and other superficial organs of infection. The former 
seem to develop as part of a halting or slowing down of 
infection in invaded roots . They s how some variation in 
size, shape and arrangement between species , but whether 
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these differences are constant enough to have taxonomic 
value requires further study (see Deacon, 1974b, 1980 : 
Walker. 1980). Hyphopodia occur mainly on leaf and stem 
tissue although in the cereal fungi they have been seen 
on below ground organs such as the sub-crown internode 
(commonly) and roots (rarely). In some species. they 
have also been seen in culture. 

As ability to form hyphopodia does no t seem to be 
correlated with appressorium formation on ge rm tubes, and 
because hyphopodia are of taxonomic value in several 
groups of fungi, it is thought that the terms appressorium 
and hyphopodium should be kept separate . In the one 
species, it may seem strange to call structures on germ 
tubes appressoria and morphologically similar structures 
on vegetative hyphae hyphopodia. However, precision of 
expression, especially when discussing host-parasite 
relationships, requires that the two terms be separated. 
The general characters which distinguish these structures 
are set out below. The terms cannot possibly be rigidly 
defined as i ntermedia te structures may occur but it is 
hoped that, with the discussion given above, they may be 
more logically applied. 

Appressorium- a swelling, usually terminal, produced on 
germ tubes for attachment and penetration or termin
ally on a hypha within host tissue for cell wall 
penetration. All gradations from norma l hyphae (which 
often penetrate host tissue) to complex structures 
occur (see Parbery and Emmett, 1977) . 

Hyphopodium - a cell or swelling produced from vegetative 
ep1phytic hyphae for attachment and penetration. It 
may be t erminal, lateral or intercalary (node cell), 
simple (Fig.Slc) or l obed, hyaline or coloured, sessile 
or stalked (stigmatopodium or stigmopodium, with 
terminal stigmatocyst). 

Infection cushion - a cluster of hyphae and hyphal cells 
under wh~ch multiple infections occur. In Gaeumanno
hychs gaaminia it representS a cluster of S1mple 

yp opo 1a an , where it develops abundantly, is some
times called plate mycelium (Fig.Slf). 

Node cell- an intercalary hyphopodium (Fig.Sld and e) . 
Plate mrcelium - layer of laterally fused simple hypha

pod a causing multiple infections e.g. in the take-all 
and similar fungi on Gramineae (Fig.Slf): see infection 
cushion . 

Stigmatocyst (or stigmocyst) - the cell of a stalked 
hyphopodium from which the penetration peg develops 
(Fig . Sla) . 

Stigmatopodium (or stigmopodium) - the stalk or short 
branch on which the penetration cell (stigmatocyst) is 
carried (Fig.Slb). Defined by Arnaud (l918,p . 4l) as 
follows: 'Les cellules qui ~mettent des filaments 
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perforant la cuticle sont parfois des cellules 
ordinaires; le plus souvent ce rOle est devolu A des 
cellules speciales (sti~ocysts differencies) qui sont, 
en gener~l. portes sur es rameaux particuliers ou 
s tigmopodies. • 

In the host tissue, invasion from hyphopodia may be 
limited to formation of haustoria in host cells or may be 
more extensive. 

SYNOPSIS OF FUNGI 

The list includes all generic names, and all species 
listed in alphabetical order of specific epithet. In the 
case of a species in a genus not dealt with in detail in 
the text, it is listed under both its generic name and 
specific epithet . Accepted names are underlined;synonyms 
and names of doubtful status are not underlined. 

Acanthophiobolus, see text 
Acanthos tigma gr acile , syn. of Acanthophiobolus helicosporus 
Acanthostigma helminthosporum, syn. Acanthophiobolus helicosporus 
Acanthotheciella, see text 
Acr ospermum, see Cylindrina and Microstelium 
A. parasiticum, see Cylindrina 
acuminatus, Ophiobolus, ea rliest name for type species of Ophiobolus 
alopecuri, Dilophospo ra, see lidophia 
alpinum, l.ophodermium 
andropogonis, Ophiobolus, exact identity not known 
antarctica, Linospora, see Sphaerulina antarctica 
antarctica, Sphaerulina 
arenarius, Ophiobolus, now Plejobolus arenarius 
arenarius, Plejobolus, see under Ophiobolus arenarius 
arundinaceum, Lophodennium, type species of Lophodermium 
arundinaceum var o alpinum, Lophodermium, now Lophodermium alpinum 
Asteridiella knightiae, see note on hyphopodia and appressoria 
Asterina, see note on hyphopodia and app ressoria 
Aureobasidium bolleyi, see unde r Phialophora radicicola 
a ust raliensis , Ophiobolus 

barbata, Acanthotheciella , type s pecies 
barbara, Ophiochae ta, now Acanthotheciella barbara 
barbatus, Ophiobolus, now AcanthotheciE.lla barbata 
Barya, see Microstelium --
bhargavai, Plagiosphaera, a doubtful Plagiosphaera 
bolleyi. Aureobasidium, see under Phialophora r adicicola 
bolleyi, Microdochium, see under Phialophora radicicola 
brachysporus , Ophiobolus , syn o of Plagiosphaera imme r sa 
brunellae, spelli ng error for prunellae (q o v o) 
Buergenerula spart1nae, see note on hyphopodia a nd appressoria 

cajani, Linocarpon 
capreae, Linospora, type species 
cariceti, Linocarpon, see also Sphaeria cariceti 
ca ri cet1, Ophiobolus, see also Sphaeria cariceti 
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cariceti , Sphaeria , exac t iden tity not determinable from type 
ca ri.cis , Caeumannomyces 
Chaetomium, see unde r Acanthophiobolus 
chae t ophor a, Ophiochaeta ,, syn. o f Acanthophiobolus helicosporus 
chaetophora , Ophiosphae ria, syn. of Acanthophiobolus he licosporus 
chaet opho r a , Sphaeria , syn. of Acanthophiobolus helicos porus 
chaetophorus , Ophiobolus , s yn . o f Acanthophiobolus heUcosporus 
cladii , Ophiochaeta, see undei Acanthophiobolus helicosporus 
Clas t e r osporlum, see unde r Gae umannomyces ~ 
Cochli obolus , see text and unde r Leptos pora a nd Ophiobolus; also see 

unplaced Gaeumannomyces specimens , unde r Oryza 
coffeata , Sphaer ia , t ype not traced, i dentity unknown 
coffeatus , Ophiobolus , see Sphae ria coffeata 
Colletotrichum s pp . , see note on hyphopodia and appressoria 
compressa , Leptosphaeria 
compressus , Ophiobolus , syn. of Leptosphaeria compress a; see also 

under Leptospor opsis 
culmorum, Ophiobolus , see Sphaeria culmorum Crouan 
culmorum Cke, Sphaeria 1 syn. of Pleospora phaeocomoides var . infector is 
c ulmorum Cr ouan, Sphaeria, identity no t determinable from t ype 
culmorum Wallr . 1 Sphaeria, identity not known 
Cy lindr i na , doubtfu l genus 
cy lindrosporus, Gaeumannomyces 

delavayi, Cylindrina , exact identity unknown; genus doubtful 
Dilophia, see Lidophia 
Dilophospora alopecuri, see unde r Lidophia 
Dinemasporium graminum, see list of unpl aced Gaeumannomyces s pecimens, 

under Poa 
d isseminans-:-D'phiobolus, syn. of Ophiobolus acuminatus; type speci es 

of Ophiobolus 
dolichos toma , Sphaer ia, syn. of Ophioceras dolichos tomum 
dolichostomum , Ophiocer as , type species of Ophioceras 
doliolum , Leptos phaer ia , type s pec ies of Leptosphaeria 

elaeidi s, Linocarpon 
erikssoni i , Ophiosphae r ella 
e rythros pora , Nodulosphaer ia , see unde r Ophiobolus pe llitus 
e uc r ypta , Sphaeria, see also Gaeumannomyces caric is and .Q.. spp. 

Cyperaceae 
e uc r yptum, Linocarpon, see also Gaeumannomyce s caricis and Q: spp . on 

Cyperaceae 
e uc r yptus, Ophiobolus , see a l so Gae umannomyces caricis and Q... s pp . on 

Cyperaceae 
Exilispo r a , see also under Leptos phaeria 

falcatum , Col l etotrichum , see note on hyphopodia and appressoria 
filiforme, Ophiocer as, see Schizacrospermum filiforme 
filifo rme , Schizacr ospermum, identity doubtful 
f r agifor mis, Sphae ria , see unde r Sphaeria 

Gaeumannomyces, see t ext 
Glomer ella , see note on hyphopodia and appresso ria 



gracile, Aeon thos tigma 
gracilis, Acanthophiobolus, Laslosphaeria, 

Ophiobolus, Ophiochaeta, 
Ophiosphaeria 

gramineum , Lophodermium 

syns. of 
Acan thophiobolus 
hellcosporus 

graminicola , Colletotrichum, see note on hyphopodia and appressoria 
graminicola , Ophiobolus , syn. of Ophiosphaerella sraminicola 
graminicola, Ophiosphaerella, type species of Ophiosphae rella 
graminicola, Phialophora, see also Caeumannomvces cvlind rosporus 
' graminicolus ' , Ophiobolus, e rror for Ophiobolus graminicola 
graminis, Dilophia, syn. of Lidophia graminis 
graminis, Gaeumannomvces 
graminis, Lidophia 
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graminis, Ophiobolus, syn. of Caeumannomyces sraminis var. graminis 
graminis , Ophiochaeta, syn . of Gaeumannomyces sraminis var. graminis 
graminis, Rhaphidophor a, syn. of Caeumannomxces graminis var. graminis 
graminis, Wojnowicia, see Triticum specimen under Gaeumannomyces 

graminis var. tritici 
graminis var. ~, Cauemannomvces 
graminis var . a venae, Ophiobolus , syn. of Caeumannomyces graminis var . 

avenae 
graminis var. graminis, Gaeurnannomyces 
graminis var. tri tici, Caeumannomyces 
graminum, Dinemasporium, see list of unplaced Caeumannomyces specimens, 

under Poa 

halima, Lulworthia, see unde r Ophiobolus halimus 
halimum, Linocarpon, see also under Ophiobolus halimus 
hallmus, Ophiobolus, now Lulwo rthia halima 
helicospora, Sphaeria, syn. of AcantiiOph'IObolus helicosporus 
helicosporus, Acanthoph iobolus 
helicosporus, Ophiobolus, syn. of Acanthophiobolus helicosporus 
helminthospora, 'Lasiosphaeria 1 , ) syns. of Acanthophiobolus 

leptospora, Ophiochae ta ) helicosporus 
helminthosporum, Acanthostigma, syn. of Acanthophiobolus helicos porus 
helminthosporus, Acanthophiobolus, syn. of Acanthophiobolus helico-

spo rus; type species of Acanthophiobolus 
Hendersonia herpotricha, see under Ophiosphaerella herpotricha 
herpotricha, Hendersonia, see under Ophiosphae rella herpotricha 
herpotricha, Ophiochaeta , syn. o f Ophiosphaerella herpotricha 
herpotricha, Ophiosphaerella 
herpotricha, Phaeosphaeria, Rhaphidophor a, ) 

Rhaphidospora, Sphae ria ) 
he rpotrichoides , Phaeosphaeria, see list of 

specimens under Poa 

s yns . of Ophiosphaerclla 
herpotricha 

unplaced Gaeumannomyces 

1 he rpotrichus , Leptosporopsis 1 
, he rbarium name; see Leptosporopsis 

herpotrichus, Ophiobolus, syn. of Ophiosphaerella herpotricha; see 
also unde r Ophiochaeta and Leptosporopsis 

hesperia, Leptos phaeria, see under Leptosporopsis 
heterostrophus, Cochliocolus, see under Ophiobolus heterostrophus and 

Ophiosphaerel l a herpotricha 
heterostrophus, Ophiobolus 
hyalinum, Micros telium 
Hypoxylon, see under Sphae ria 
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immersa, Plagiosphaera 
immersus, Ophiobolus, syn . of Plagiosphaera immersa 
implexa, Leptospora, see also unde r Ophiobolus tortilis 
implexum, 'Ophioceras', see specimens unde r Leptospora implexa 
implexum, Lophionema, syn . of Leptospora implexa 
implexum, Lophiostoma, syn. of Leptospora implexa 
implexus, Ophiobolus, syn . of Leptospora imple xa 
incompta, Ophiochaeta, exact identity not known 
incompta, Rhaphidophora, see Ophiochaeta incompta; also under 

Acanthophiobolus 
i ncomptus, Ophiobolus, see under Ophiochaeta incompta 

junci, Ophiobolus, see also under Ophiosphaerella 

knishtiae, Asteridiella, see note on hyphopodia and appressoria 
korrae, Leptosphaeria, see also note on hyphopodia and appressoria 

Lasiosphaeria, see text 
Lejosphaerella, see list of unplaced Gae umannomyces specimens under 

Glyceria 
leptosperma, Ophiosphaerella 
leptosperma, Rhaphidophora, syno of Ophiosphaerella leptosperma 
leptosperma, Rhaphidospora, syn o of Ophiosphaerella leptosperma 
leptospermus, Ophiobolus , syno of Ophiosphaerella leptosperma 
Leptos phaeria, see text and also under Gaeumannomy ces sppo on 

Cyperaceae, and Lidophia 
Leptosphaeriopsis, see text 
Leptospora, see text and also und e r Gaeumannomyces sppo on Cyperaceae , 

a nd Ophiobolus leptosporus 
Leptosporopsis, not validly published 
leptosporum, Ophioceras 
leptosporus, Gaeumannomyces, syn . of Ophioceras leptosporum 
leptosporus , Ophiobolus, exact identity unknown 
licualae, Ophiobolus, see also under Linocarpon 
Lidophia, see text 
Linocar pon, see text 
Linospora , see text 
littoralis Cribb 6 Cribb, Ophiobolus, see Ophiobolus australiensis 
littoralis (Crouan) Sacco, Ophiobolus , see Sphaeria littoral is 
littoralis, Sphaeria, exact identity unknown 
livistonae, Linocarpon, see also under Ophiobolus livistonae 
livistonae, Ophiobolus. see also under Linocarpon livistonae 
Lophiostoma, see unde r Le ptospora implexa 
Lophodermium, see text 
Lulworthia, see t ext 

magellanica , Linospora, syn o of Lophode rmium magellanicum 
masellanicum, Lophodermium 
Magnaporthe salvinii, see note on hyphopodia and appressoria , and list 

of unplaced Caeumannomyces specimens , under Oryza 
ma.nihotis, Linoca rpon, see under Ophiobolus manihotis 
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man i hotis . Ophiobolus . exac t identity not known 
ma ri tima , Rhaphidophora, type s t e r ile; see under Ophiobolus ma r itimus 
maritimum, Linocarpon . see unde r Ophiobo J us ma r iti.mus 
mar.itimus . Oph i.obolus , type ste r ile ; exact ident ity not known 
maydicus , Pithomyces . see 1 i s t of spec imens unde r Ophi obolus sp . 
medusae , Linocarpon, a l so unde r Lu lwo r thia 
medusae, Lulworthia 
medusae, Ophiobolus , see also unde r l ulworthia and Ophiobolus 

andropogonis 
medusae f. br omi, Ophiobolus, syn. of Ophiosphae rella he r potri cha 
medusne va r. minor, Ophi obolus , e xac t identity not known; see unde r 

Ophiobolus andropogon is and Ophiosphaer ella he rpotr icha 
Meliola panic! . see under Ophiobo lus stipae 
michotii, Paraphaeos phaeria , see list of unplaced Gaeumannomyces 

specimens unde r Cr amineae uodct . 
NJcrodoch lum boll ey i, see under Phialophora r adicicola 
Microstelium , doubt f ul genus 
moravi ca, Plagiosphacra, syn . of Plogiosphocr o immersa ; t ype speci es 

of Plagiosphae ra 
(Fo r fu r the r "m" names , see Addendum at end of paper) 

Naka t ea s igmoidea , see note on hyphopodia and appressoria 
narmari, Leptosphaer ia , see also note on hyphopodia and appressoria 
nipae , Linocarpon , see also unde r Ophiobolus n.ipae 
ni pae , Ophiobolus, see also under Linoca rpon nipae 
Nodulosphae ri a , see unde r Sphaeria penicillus 
Nodulosphae ria eryth r ospor a , see unde r Ophiobolus pellitus 

oedema , Ophi obolus , see also und e r Linocarpon 
oedema , Rhaphidospo r a , see also under Ophiobolus oedema 
oedema , Sphaer ia, see also unde r Ophiobolus oedema 
ophi oboloides , Leptosphaeria, syn . of Ophiobolus ophioboloides 
ophiobol oides , Lep t os phaeriopsis , syn . o f Ophiobolus ophioboloides 
ophiobolo ides, Ophiobo lus 
Ophiobolus, see text 
Ophioce ras, see text 
Ophiochaeta, see discussion; a sy n. of Acanthophiobolus 
Ophiosphaere lla, see t ext 
Ophiosphae ria , syn . of Acanthoph iobolus 
Ophiot ri chia, no t validly published 
or yzae, Ophiobolus , see also unde r Oph iosphae rella herpotricha 
ory zae , Phaeosphaeria, t ype speci es of Phaeosphaeria 
oryzae , Pyrenochaeta, see lis t of unpl~ced Gaeumannomyces s pecimens , 

unde r Orvza 
o ryzinum, L~rpon, syn . o f Gaeumannomyces graminis var. graminis 
oryzinus, Ga eumannomyces , i nvalid; syn . of Gaeumannomyces graminis 

var. s r amin'is 
o r yz inus , Ophiobolus , syn . of Caeumannomyces gr aminis var. graminis 

palmetto, Linocarpon 
palmet t o, Linos por a , s yn . of Linocarpon palmetto 
poludos o, Lcptosphoc ria , sec unde r Caeumannomyces spp. on Cyperaceae 
paludos us , Ophiobolus , see unde r Gaeumannomyces s pp . on Cype raceae 
pandani, Linoca rpon, type species of Linocarpon 
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pandani. Rehm, Linospora . syn . of Linoca rpon pandani 
pandani II. & P. Syd. , Linospor a , syn . o f Li noca r pon pandani 
panici , Neliola . see unde r Ophiobol us s t ipae 
Paraphaeosphae r ia michot"li , see 1 i s t of unp laced Gaeumannomyces 

sp cimens , unde r Cramineae unde t . 
parasiticum, Acrospe nnum , see unde r Cylindr i na 
pedicellata, Sphae r u lina, see note o n hyphopodia and a ppresso r ia 
pe lli tus , Ophiobolus 
penicill us , Ophiobolus , see also unde r Sphae r ia pe nicillus 
penicill us, Ophiochaeta . see also unde r Sphaeria penic Ulus 
penicillus , Sphaeria , see also discuss ion unde r Ophiochaeta 
phaeocomoides va r. infec toria, Pleospora, see unde r Sphaer ia culmo rum 

Cke 
Phaeosphae r ia, see text; also list of s pecimens unde r Ophiobo lus s p. 

and 0 . s ttpae 
Phaeosphae r ia he rpotri choides . see List o f unp l aced Caeumannomyces 

s pecimens unde r Poa , and note on hyphopodia and appressoria 
Phialopho r a , see text'7nd also unde r Gaeumannomyces 
Pithomyces mayd i c us , see list of specimens unde r Ophiobo lus sp. 
Plagiosphae r a , see text 
platens is, P lagiosphaer a 
plate nsis , ' Tr l chos pennella ' , herbar i um name ; see Pla giosphae r a 

platensis 
platensis , Win te rell a , sy n. of Plagiosphaera platensis 
Ple1obolus a r e na rius , see under Ophiobolus a r e na r ius 
Pleospora, see li s t of unplaced Gaeumannomyces s pec imens, unde r 

Cr amineae unde t. 
Pleos pora phaeocomoides var. i n fectoria, see unde r Sphaeria culmorum 

Cke 
Pleur oce r as , see under Plagiosphae ra que r e i cola 
plurisept a , Exilispor a , syn. of Leptosphae ria comp r essa 
plurisep t a , Lep t osphae r i a, s ee Exil i spora and Lep t osphaeria compressa 
porphy r ogonus , Ophiobolus , see under Ophiobolus l ep tospo rus 
prunellae , ' Leptospo r ops i s' , ) see discussion unde r 

Linospo r a, Ophiobolus ) Leptospor opsis 
pulchella, Linospor a , syn. of Gaeumannomyces graminis var. graminis 
pulche l la , Tr ichospermella, type s peci es of Trichospe r me lla; see 

und e r Pl agiosphaera plate nsis 
Pyrenochaeta o r yzae, see list o f unplaced Gaeumannomyces s pecimens 

unde r Or yza 

que r cicola , Plagi osphaera, exac t identity doubtful 

racibor s kii, Las i osphaeria 
r aciborskii , Ophiochaeta, syn . of Lasiosphaeria r acibo rskii 
radicicola, Ph i a l ophora , con fused name 
radicicola var. gr aminicol a, Phialophora, syn . of Phialophora 

graminico l a 
r adicicola var. r adicicola, Phialophora, confused name 
Rhaphidopho r a , late r homonym; see text 
Rhaphidospora , l a t e r homonym ; see t ex t 
Rhizoctonia sol ani, see note on hyphopodia and appr esso ria 
ros trupii, ' Lept osporopsis';, see unde r Leptosporops i s 
r os trupii, Ophiobolus , see also unde r Leptosporopsis 
rube lla, Leptospora, t ype species of Leptospora 



rubellus, Ophiobolus, see also Leptospora rubella 
rubra (Fragi simi lisL Sphaeria 
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salinus, Ophiobolus. new name for Ophiobol us medusae va r . minor: see 
under Ophiobolus andropogonis 

salvinii, Magnaporthe, see note on hyphopodta and app r esso ria and 1 ist 
of unplaced Gaeumannomyces specimens , under Oryza 

Schizacrospermum, e xac t identity not known 
Scolecosporiella, see unde r Ophiosphaerella herpot r icha 
sigmoidea, Nakatea, see note on hyphopodia and appressort.a 
solani, Rhizoctonia, see note on hyphopodia a nd appressoria 
sorghi , Ophiocer as. exac t identit.y unce r tain 
sp. (lobed hyphopodia), Phialophora 
spartinae, Buergeneru la, see note on hyphopodia and appressoria 
Sphae ri a, see text 
Sphae r opsidales, unde termined, see list of unplaced Gaeumannomyces 

specimens , unde r Oryza 
Sphaeruli.na, see text ; also under OphJoce r as zeae 
Sphaerulina pedicellata, see note on hyphopodi.a and appressoria 
spirospo rus, Ophiobolus 
Stictis, see under Cylindrina and Ophiobolus stict i sporus 
stictispora, Sphaeria , see Ophiobolus stictisporus 
stic tisporus , Ophiobolus 
stipae, Linocarpon, syn. of Ophiosphaerella s tipae 
stipae, Ophiobolus, exact identity uncertain; see also under 

Ophiosphae rella 
stipae , Ophiosphaerella 
1 str.ic tisporus', Ophiobolus, s pelling e rror fo r s tictispo rus (q . v.) 
'subantorctica ' , Linospora, herbarium name; see Sphaerulina 

an t a r ctica 

tanaceti, Leptosphaerla 
tanaceti, Ophiobolus , syn. of Lep tosphaeria tanaceti ; see also unde r 

Lep tospo r ops is 
tax sp. 1, Gae umannomyces , on Cype r aceae 
tax sp. 2 , Caeumannomyces, now Gaeumannomyces caricis 
tax sp. 3, Gaeumannomyces, on Cyperaceae 
tenella, Ophiosphaeria , syn. of t\canthophiobo lus helicosporus 
tor til is, Ophiobolus, exac t identity unknown 
1 trechisporus', Ophiobolus, spelling en·or for trichisporus 
trichella, Ophiochaeta , exact identity unknown; see also under 

Ophiobolus 
trichellus, Ophiobolus , exact identity unknown; see also under 

Ophiochae ta 
trichisporus, Ophiobolus, syn. of Leptospora rubella 
1 Trichospermella 1 platens is , herbarium name; see Plagiosphaera 

platensis 
Trichospermella pulchella, type species of Trichospermella; see unde r 

Plasiosphaer a platensis 
1 trichosporus', Ophiobolus, spelling e rror for trichisporus 

umbe! li fera rum, Linocarpon, syn. of Plagiosphaera umbellifera rum 
umbelliferarum, Plagiosphaera, see also unde r Ophioceras leptosporum 
Urohcnder sonie lla, see under Oph los phae rella herpotricha 
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vagans , Phaeosphaeria , see under Ophiosphae r ella 
ve rmi nosa , Rhaphi.dopho r a , see under Ophiobolus verminosus 
verminosa , Sphaeria, see under Ophiobolus verminosus 
verminosum , Linocarpon , see unde r Ophiobolus verminosus 
ve rminosus , Ophi.obolus 
ve r s i s porum , Linocarpon 
ver s i spo rus , Ophlobolus , syn. of Linoca rpon ve r sispo r um 
~. Phia l ophora , type spec i es of Phialophora 

willi.amsii , Linoca rpon, syn. of Ophiospha2r el la williamsii 
williamsii , Ophios ph ae t"ella 
h'i nte rella , see a l so unde r Plagiosphaera platensis 

Ypsilonia , sec under Acanthothcciclla 

' zeae , Cochliobolus ' , see unde r Ophiobolus zeae 
zeae , Ophiobolus , syn . of Ophiosphaer e lla he ryo tric ha 
zeae , Ophiocer a s , exac t identity unknown 

HOST AND SUBSTRATE I NDEX 

The hos ts are listed in alphabetical order under 
f amilies and t he fungi recorded on each species noted . The 
list i ncludes all specimens examined and al so hos t - parasite 
associations noted in the literature when these a r e 
mentioned in t he text. These li te r ature records are 
marked (L) and, as specimens ha ve not been seen , t h e ir 
ac curacy cannot be veri fied here. The name 'Ophiobolus 
~· i n the list refers to unplaced specimens lis ted 
~eumannomyces or to liter ature records of take-all 
where the vartety of Q. grami nis cannot be determined. 

ARALIACEAE 
He ptapleurum ve nulos um 

Acrosper mum paras iticum (L) 

AVICENNIACEAE 
Av i cennia sp . 

Ophiobolus aus traliens i s (L) 

CAPRIFOL IACEAE 
Lonicer a quinquelocularis 

Plagiosphaer a bha r gava i (L) 

COMPOSITAE 
Artemisia aust r iaca 

Lep t osphae rla compressa 
Cirsium arvense 

Ophiobolus acuminatus 
Er ech tites prenanthoides 

Lep t ospor a rubella 
Erigeron s p. 

Leptosphae ria comp ressa 

CYPERACEAE 
Carex acutiformis 

Acanthophiobolus helicospo rus 
Gaeumannomyces caric i s 
Gaeumann omyces t ax . s p.l 

Ca rex e lata 
Acantho phiobolus helicosporus 
Scl e rotia and l obed hyphopodia 

Ca r e x paniculata 
Acanthophiobolus hel icos~orus 

Gaeumannomyces car icis 
Ca rex pendu la 

Acanthophiobo lus helicosporus 
' Sphaer ia e ucrypta' (L) 

Ca rex pseudocype rus 
Gaeumannomyces tax . sp. 1 

Ca rex ripar.i.a 
Acanthophiobolus helicosporus 
Gaeumannomyces tax. sp . 1 

Car ex ves ica r ia 
Leptosphaeria pa ludosa (L) 

Ca rex sp. (aff. C. bichenoviana) 
Scler o tia and l obed hyphopodia 



Carex sp. 
Caeumannomyces tax. sp.l 

Carpha schoenoides 
Sphaerultna antarctica 

Cladium mariscus 
Acanthophiobolus helicosporus 
Ophiochaeta cladii (L) 

Lepidos perma sp. 
Acanthophiobolus helicosporus 

Scirpus lacustrts 
Sphaeria culmorum Wall r. (L) 

Scirpus sp. 
Ophlosphaerella leptosperma 

Undetermined 
Acanthophiobolus helicospo..:;us 
Caeuinannomyces tax. sp . 3 

FAGACEAE 
Quercus glauca 

Plagiosphaera sp. (L) 
Quercus salicina 

Plagiosphaera quercicola (L) 

CRAMINEAE 
Agropyron scabrum 

1 Ophiobolus graminis 1 

Agrostis palustris 
Caeumannomyces graminis var . 

a venae 
Agrostis stolonifera 

Caeumannomyces graminis var. 
a venae 

Agrostis tenuis 
Caeumannomyces g raminis var. 

a venae 
Phialophora graminicola 

Agros tls sp . 
Caeumannomyces graminis var. 

a venae 
Ananophlla arenaria 

Ophlobolus trichellus (L) 
Plejobolus a renarius (L) 

Andropogon muricatus 
see under Vettveria zlzani

oldes 
Andropogon sp. 

Leptospora implexa ( L) 
Aristida sp. 

Caeumannomyces graminls va r. 
graminis 

Avena byzantina 
Caeumannomyces graminis var. 

tritici 
Avena fatua 

Caeumannomyces gr aminis var. 
tritici 
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Avena sativa 
Caeumannomyces graminis var. 

a venae 
Caeumannomyces gr aminis var. 

graminis 
Caeumannomyces graminis var. 

tritici 
1 Axonopus africanus 1 

Ophiosphaerella herpotricha 
Axonopus compressus 

Caeumannomyces grarninis var. 
graminis 

Axonopus sp. 
Gaeumannomyces grami.nie var. 

graminis 
Bromos inermis 

Ophiosphaerella herpotricha 
Bromos stcrilis 

Caeumannomyces graminis var. 
tritici 

Bromus unioloio1es 
Gaeumannomyces graminis var. 

graminis 
Lophodermium gramineum 
Phialophora graminicola 

Bromus vulga ris 
Caeumannomyces graminis var. 

tritici 
' Ophiobolus graminis' 

Calamagrostis neglects 
Ophiosphaerella erikssonii 

Chloris gayana 
Caeumannomyces graminis var. 

gr aminis 
Ophlosphaerella herpotricha 

(immature ) 
Ch r ysopogon sp. 

Ophlosphaerella sp. 
Cynodon doc tylon 

Gaeumannomyces graminis var. 
graminis 

Ophlobolus sp. (L) 
Deschampsia bottnica 

Caeumannomyces graminis var. 
a venae 

Deschampsia danthon.ioides 
Caeumannomyces graminis var. 

a venae 
1 Ophiobolus graminis ' 

Echinochloa crus- galli 
Ophiosphaerella herpotricha 

Elymus sp. 
Lophodermium alpinum (L) 

Festuca purpur ascens 
Lophodermium magellani cum 
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Festuca subulata 
'Ophiobolus graminis' 

Festuca sp. 
Lophodermium alpinum (L) 

Clyceria maxima 
Acanthophiobolus helic:osporus 
Lejosphaerella 
'Oph iobolus gram.inis' 

Clyceria spectabilis 
Acanthophiobolus helicosporus 

(L) 
Holcus sp. 

Gaeumannomyces graminis 
var. avenae 

Hordeum vulgare 
Gaeumannomyces grarninis 

var. tritici 
Microdochium bolleyi (L) 
' Ophlobolus graminis' 
Phialopho r a sp . (lobed 

hyphopodia) 
Leptochloa virgata 

Ophiosphae r ella graminicola 
Lolium perenne 

Phialopho ra graminicola 
Microlaena stipoides 

Caeumannomyces graminis 
var. graminis 

Molinia j a ponies 
Gaeumannomyces graminis 

var. graminis 
Na rdus stricta 

Lophodermium alpinum (1.) 
Oryza sativa 

Cochliobolus sp. 
Gaeumannomyces graminis 

var. g r aminis 
Caeumannomyces graminis 

var. tritici 
'Ophiobolus graminis 1 

Ophiobolus sp . (L) 
Ophiosphaerella herpotricha 
Pyrenochaeta oryzae 
Sclerotia undet. 
Sphaeropsidales undet. 

Panicum cu rtis ii 
'Ophiobolus graminis ' 

Panicum maximum 
Leptospo ra implexa 

Paspalidium geminatum 
1 0phiobolus g-raminis 1 

Paspalidium sp . 
Caeumannomyces graminis 

var. graminis 
Pennisetum americanum 

1 Ophiobolus graminis 1 

Pennisetum clandestinum 
Caeumannomyces gramlnis var. 

gram.inis 
Phalaris aquatics 

1 Ophiobolus gra.cinis 1 

Phalaris arundinacea 
Leptosphaeria paludosa (L) 

Phalaris minor 
'Ophiobolus gramints 1 

Phalaris sp. 
Caeumannomyces graminis var . 

graminis 
Phragmites australis 

Acanthophiobolus helicosporus 
Poa aquatics 

see Clyceria maxima 
Poa pratensis 

Dinemasporium graminum 
1 0phiobolus graminis 1 

Phaeosphaeria herpotrichoides 
Psamma arenaria 

see Ammophila arenaria 
Pucciniella sp. 

Lophodermium alpinum (L) 
Saccharum spon taneum 

Ophiobolus spirosporus 
Sass kurilensis 

Plogiosphaera muroiana 
Secale cereale 

Phialophora sp. (lobed hypha
podia) 

Sorghum halepense 
Leptospora implexa 
1 Ophiobolus graminis 1 (L) 

Sorghum vulgare 
' Ophlobolus graminls (L) 
Ophiobolus lcptosporus (L) 
Ophioceras sorghi (L) 

Spartina sp . 
Lulworthia medusae 

Stipa aristiglumis 
Caeumannomyces graminis var . 

graminis 
Stipa dregeana 

Meliola panici 
Ophiobolus s tipae 

Stlpa sp. 
Ophiosphaerella stipae 

Trisetum cernuum 
'Ophiobolus graminis 1 

Triticum aestivum 
Caeumannomyces c'flindrosporus 
Gaeumannomyces graminis var. 

avenae 
Caeumo.nnomyces gr3minis var. 

graminis 



Gaeumannomyces graminis 
var. tritici 

'Ophiobolus graminis 1 

Phialophora graminicola (L) 
Wojnowicia graminis 

Vetiveria zizanioides 
Ophiobolus andropogonis (l..) 
Ophiobolus medusae var. 

minor (L) 
Ophiobolus tortilis (L) 
Ophiosphaerella he r potri cha 

Vulpia bromoides 
1 Ophiobol us gr aminis 1 

Zea mays 
' Ophiobolus graadnis ' (L) 
Ophioceras zeae (l..) 
Ophiosphaer ella herpotricha 
Phaeosphaeria sp. 
Phialophora radicicola Csin 
Phialophora sp. (lobed 

hyphopodia) 
Pithomyces aff. maydicus 

Zizania aquatics 
Gaeumannomyces graminis 

var. graminis 
Zostera marina 

Lulworthia halima (L) 
Cr amineae (Cynodon or Agropyron) 

Caeumannomyces graminis 
var. graminis 

Undetermined Gr amineae 
Leptospora rubella 
l..idophia graminis 
Mycosphaerella sp. 
' Ophiobolus graminis' 
Ophiosphaerella herpot richa 
Ophiosphaerella williamsii 
Paraphaeos phaeria michotii 
Phialophora graminicola 
Phialophor a s pp . 
Pleospora sp. 

GROSSULARIACEAE 
Ribes sp. 

Ophiochaeta incompta (L) 

IRIDACEAE 
Iris foetidissima 

Pl agiosphaera s p . 
Iris pseud 1 acorus 

Acanthophiobolus helicosporus 

J UNCACEAE 
'Juncus laevis 1 

Sphaeria c ulmorum Wallr. (l..) 
J uncus subnodulosus 

Acanthophiobolus helicosporus 

Juncus sp. 
Ophiobolus junci (L) 

ORCHIDACEAE 
Liparis lili iflora 

Cylindrina delavayi 

PALMAE 
Elaeis guineensis 

l..ino..:arpon cajani (l..) 
Linocarpon elaeidis 

l..ivistona sp. 
Ophiobolus livistonae 

Nauri t ia flexuosa 
Ophiobolus oedema 

Sabal s pp. 
l..inocarpon palmetto (l..) 
Ophiobolus ve r sisporus (l..) 

Undetermined 
Ophiobolus licualae (L) 
Ophiobolus nipae (L) 
Ophiobolus ve nninosus (L) 

PANDANACEAE 
Pandanus laevis 

l..inocar pon pandani 
Pandanus sabotan 

U nocarpon pandani 
Pandanus utilissimus 

Linocar pon pandani 

PAPILIONACEAE 
Cajanus cajan 

Linocarpon caj ani 
Glycine max 

Gaeumannomyces graminis 
var. graminis 

PHYTOLACCACEAE 
Phytolacca dioica 

Plagiosphaera platensis 

RANUNCULACEAE 
Aconitum napellus 

Plagiosphaera immersa 

SALICACEAE 
Salix sp. 

Linospora cap r eae (L) 

TYPHACEAE 
Typha latifolia 

Gaeumannomyces graminis 
var. gr aminis (L) 
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UMBELLlFERAE 
Heracleum lanatum 

Plagiosphaera umbe lli. fe r arum 
Unde t erm! ned 

Ophioceras leptosporum 

URTICACEAE 
Urtica dioica 

Plagiosphaera immersa 

ZINCIBERACEAE 
Amomum sp. 

Schizacrospcrmum filiformc 

Dead scale insects on branches 
Acanthothecie lla barbata 

Bark 
Microstelium hyalinum 

Cloth 
Acanthophiobolus he licosporus 

Leaves, waterlogged 
Ophioceras leptosporum 

Stems, herbaceous 
Sphae r ia penicillus 

Wood. waterlogged 
Ophioceras dolichostomum (L) 

ACKNOWLEDGEMENTS 
The help of all the people and institutions who cont ributed to 

this work Ls gratefully a cknowledged. Special thanks are given to the 
curators of the following herbaria who lent many specimens, sear c hed 
for others, pr ovided working space in some cases and often traced 
refere nces: ADW, B, BPl, DRIP, C, CBS , CO, DAOH, E, Fll, ILLS, Dll , K, 
L, LPS, H, NSW, NY, PAD, PC, PNG, PR·, S, TNS, TRTC, UPS , VPRI , W, WSP 
and YAM. Many cultures and some specimens were also provided by Dr s. 
J.W. Deacon (Edinburgh), D. ltornb)' (Rothamsted), D. Hube r (West La
fayette), G.C. MacN1sh (Per th), K.W. Roy (West Lafayette), D.E. Shaw 
(Brisbane), K. Sivasithamparam (Perth), J.P. Skou (Roski lde), P. T. h'. 
Wong (Tamworth) and J . Yeates (Perth). Miss C. Nuz um (DAR) assisted 
with cultural and inoculation studies. I am especially grateful to 
the following who discussed (often ln voluminous correspondence) 
various aspects of the work or gave detailed advice on particular 
points: Drs. J.W. Deacon, R.W.G. Dennis (K), 0. Eriksson (UmeS), J.M. 
Hirst (Long Ashton ), L. Holm (UPS), 0 . Hornby, W.E. McKeen (London, 
Ont.), D. Reid (K), P.R. Scott (Cambridge), O. E. Shaw (Brisbane), O.F. 
Wadsworth (Oklahoma) and J. Webster (Exeter). Drs . M.J . C. Ashe r 
(Roslin) and P . J. Shipton (Aberdeen), as editor s of the take- all book, 
have helped with editorial advice on material to be included. Or. 
Margaret Barr Bigelow (MASS) and Dr. C. Booth (IMI) kindly r efereed 
the paper before publication. Finally, I must thank Mrs. A. Adams and 
Mrs. 0. Crompton for the long and exacting job of typing the drafts 
and final copy. 

REFERENCES 
Ains worth, G.C. 1971. Ainsworth and Bisby ' s Dictionary of the Fun gi. 

6th E:d. x + 663 pp. Commonwealth Mycologica~ 1nstitute1 Kew. 
Arnaud, G. 19 12. Contribution 8 1' etude des Fumagines (Troisieme Parde). 

Annales ~ l ' Ecole nationale d ' Agriculture ~ Nontpellier (N.S.) 
Jl, 23- 54 . 

Arnaud, C. 1918. Les Asterine~s. Annales ~!'Ecole nationale d'agri
culture ~ l'k>ntpetlier (N.S.) ..!!_, 288 pp. 

Arx, J . A.von 1979 . Ascomycetes as Fungi Imperfect!. Chapter 13 , pp.201 -
213, in Kendrick, 8. ( Ed.). The Whole Fungus, Vol.1, Pr oceedings 
~the Second International Hycological Confe r e nce , Kananaskis. 
National Museums of Canada , Ottawa. 



Arx , J .A. von & Ni.ille r, E. 1975. A r e - e valuation of the bitunicate 
Ascomycetes with keys to familie s and gene r a . Studies.!.!! 
~ (Baa rn ) No .9 , 159 pp . 

121 

Arx , J . A.von & Ol iv ier , 0.1.. 1952. The taxonomy of Ophiobolus gr aminis 
Sacc . Transac t i ons.£!. the ~ 1-l)•cologicat Society~. 29-33. 

Ashe r , H. J.C. & Ship t on, P . J . (Eds.) 1980. Biology a nd Control o f 
Take- all . Academi c Press . London (in the press) 

Ballantyne , 8 . J. 1975. Powde r y mildew o n Cucur bitaceae : identity, 
distribution, host range and so urces of r es i s tance. Proceedings 
.£!. ~ Li. nnean Societv £.!.New South Wales ~. 100-1 20. 

Ba r r , !>I.E. 1961. No rthe r n Py re nomycetes . II. Gaspes ian Park. Canadian 
~£!.Botany~' 307- 325 . ---

Barr, H.E. 1967. No rthe rn Py r c nomyce t es .III. Wes te r n s pecies. Canadian 
Jo urnal E.!_ Bo tany~. 101,-1-1046. ---

Barr , H. E. 1972. Pr e liminary studies on the Do thideal es in temperate 
No rth Ame r ica. Contributions f r om the Univers ity .2!. Michi gan 
He r bar i um i (8 ) , 523-6 38. 

Bar r , N.E. L9 76a. Per spec tive s in t he Ascomycoti na. l'temoi r s of the New 
York Bo t a nical Ca rde n J1, 1-8. ------

Barr , M. E. 1976b . Bue r genc rula a nd the Physosporellaceae . Mycol ogia 
M · 611 - 62 t . 

Barr , :-I . E . 1978. The Diaporthales in North America with emphasis on 
Gnomonia and its segr egat es . My cological Socie t y .£f America 
Mycological ~ No .7, 232 pp . J. Cramer, Lehre. 

Bartholomew, J. and Son Ltd . 1943 ( r ep rinted 1966). Gazetteer of t he 
British I sles 9th Ed . xx:di + 763 pp. J. Bartholomew & Son , 
Edinburgh. 

Berkeley , H. J . & Br oome , C. E. 1852. Notices of Brit ish fungi. Annals 
a nd l'tagazine EJ.. Na tural His tory , ser. 2 , i_, 377-387. 

Be r keley, M.J . & Br oome , C. E. 186 1. Notices of British fungi. Annals 
and Nagaz.ine £.!.Na tura l Hi sto r y , ser. 3, z, 44 9-456 . 

Berlese , A. N, 1892. Descr izione di alcuni nuovi generi di Pire nomice ti. 
Reprint from~ de l Con gresso ~ lnte rnazionale 189 2 , pp. 
1-10, dated Au gus t 189 2 . 

Be r lese , A. N. 1890-1900. leones fu ngorum omnium hucus que cognitorum ad 
usum Sylloges Saccar d lanse adcommodatae . Vo l s . l ( 1890-1894) and 2 
(1 895-1900) . Publication dates of t he r e l evant pages c ited in the 
t e xt a r e take n f r om Stafleu & Cowan (1976) . 

Bolay , A. 1971 . Contribution a la connaissance de Cnomonia comari 
Ka r s t e n. £tude taxonomique, phy topathologique~e~sur sa 
c r oi ssance in vil r o . Be r ichte der Sc hweizeri schen Botanischen 
Gese llschaf t 1j., 398-~-

Butle r, F. C. 1.96 1. Roo t and foot r ot diseases of wheat . New South Wales 
Depar tment.£!. Agri culture~ Bulletin No . 77 . 9'8p-p-.- -
Gove r-nment Printer, Syd ney. 

Cain, R. F. 1952 . Studies of Fungi I mpe rfect!. 1. Phialophor a. Can&dian 
Journal E.! Bo tany~. 338- 343. 

Carroll , G. C. & Munk, A. 1964 . Studtes on lignicolous Sordariaceae . 
Nyco l ogia ~. 77-98. 

Cash, E.K. 197 2 . Saccardo ' s Sylloge funsorum ~ hucusgue cognitorum. 
Vol. 26 , Supplementum universale Part 11. i x + 1563 pp. Johnson 
Reprint Co rpo rat ion, New Yo rk. 

Ches t e rs, C.C . C. & Be ll, A. 19 70 . Studies in the Lophiostomataceae 
Sacc . C. M. I. Mycological Paper No.l20, 55 pp. 

Clare , B.C. 1964. Er ys iphaceaeof s outh-e as tern Queensland. Unive rsi ty 
~Queens land Depa rtmen t 2.f Botany Pape r s ,=. ( 10), 111-144. 



122 

Cl eme nts , F.E . & Shea r, C. L. 1931. ~gene ra £! fungi. iv + ~96 pp. 
The H.\,' . Wllson Company , New York. 

Co nway , K.E. & Barr . M.E. 1977 . Cl ass i ficat i on of Ophioce ras dolicho
stomum. Mycotaxon l · 376- 380 . 

Cooke, ~!.C. 1889. Synops i s Pyrenomyce tum. Grevt.llea J1 (85), 13- 17. 
Cr ibb , A. B. & Cr ibb , J.W . 1955 . Marine f ungi f r om Queens land. I. 

Unive r s f t y ~Queensland Depar t me n t _£f. Botany rape r s ,l ( 10) , 77- 81. 
Cr ouan, P.l.. & Cr ouan , ILN . 1867. Florule du Finistc r e contenant les 

desc r iptions~ 360 es peces ~~~s. F. Klincksieck , 
Pa r ts and J . 8 . S A. Le f ournie r, Brest. 

Cr uchet , D. 19 23 . Reche r ches mycologlques 8 Montagny et aux e nvirons 
d'Yve r don. Bulleti n de La societe vaudoise des sciences natu r e lles 
la, . 155- 177 (o r lginalnO"'t seen; from Nuller-;19~ ---

Darke r. C. 0. 196 7. A r evi s i o n of the gene ra of the Hypode rmataceae . 
~ Journal £I Botany ~. 1399-1444. 

Davies , 0. L.C. 19 50 . Oph l obolus g r aminis Sacc. var -~ E.N . Tu rne r in 
mid-Wales i.n 1948. Tr a nsac tions £f. the Briti.sh ~lycological Society 
,ll, 3S 2-JSJ. 

Deacon, J.W. 19 73 . Phialophora r adicicola a nd Gaeumannomyces s r a mi nis 
on roo t s of g rasses and ce r eal s . Tr ansactions of the Br itish 
~lycologlcal Society .2J., 47 1- 485 . ----

Deacon, J.W. 1974a. tn t e r actions between varie ties of Gaeumannomyces 
sraminis a nd Phialophora r adicicola on r oo t s . stem bases and 
rhizomes o f the Gr amineae . ~ Pathology ~' 85- 92. 

Deacon, J.h'. 1974b . Furthe r s tudies on Phialophor a r ad i cicola and 
Caeumannomyces graminis on r oo t s and s t ern bases of grasses a nd 
cereal.&. Tr ansactions of the British Mycological Society ~' 
J07- J27. 

Deacon , J. W. 1980. Ecological r e lations hips with othe r fungi: compe ti
t o r s and hype r parasite& . Chapter in As he-r: & Shipton (1980). 

Dennis , R.W . G. 1944. Occurrence of Ophiobolus gr aminis va r. ~on 
wheat c -rops in the field. An nals£! applied Biology .l!,, 100-101. 

Dennis , R.W . C. 1960 . Britis h c up f ungi and t hei r allie s. An int r oduc
tion to the Ascomyce t es . Ray Socie t y , London. 

Denn is , R.W. C. 1968. Britis h Ascomycetes. xxxii + 455 pp. J . Cr ame r , 
Lehre. 

Dennis, R.W. C. 1975 . New o r interes ting British microfungi, Ill. Kew 
Bulle tin 30 , 345-365. -

Deverall, B.J .7'"'Wong , P. T.W. & Mc Leod , S. 1979. Failure t o implicate 
antifunga l s ubs tances in c ross-pro t ec tion of whea t against take
al l. Tra nsac tions .£!_ the British Mycological Soc i e t y 1!, 233- 236. 

Dodman, R.L. , Bar ker , K.R. & Walker , J.C. 1968a . Modes of pene tration 
by diffe r ent i solates of Rhizoctonia solani. Phytopatho l ogy 1§_, 
J I-JJ. 

Oodnuln, R.L. , Ba r ke r, K. R. & Wa lke r, J.C . 1968b. A de tailed s tudy of 
the diffe r e nt modes of penetration by Rhizoctonia solani. 
Phytopa tho l ogy a, 1271 -1 276 . ---

Do idge , E.M. 1941. South African Ascomycetes i n the No tional He r barium. 
Botholio :, , 193-2 17. 

Doidge. , E . M. 1950. The So uth Af-rican fungi a nd lichens to the e nd of 
1945 . Bothalia 5 , 1- 1094. 

Dr echsler, C. 1934. 'Phytopathological and taxonomic a s pects of Ophio
bolus, Pyrenophora , He lminthosporium and a new ge nus Cochliobolus . 
Phytopathology 24 , 953-983. 

Ellis, J . B. & Everha r t, B. M. 1887. New species of fungi. Journal~ 

Mycology 2,, 4 1-45 . 



I 23 

Ellis , J.B. & Eve rhart , S . M. 1888. New species of [ungl f r om vorlous 
localities. ~ E.f ~lycology _i, 73-81. 

Ellis , J.B. & Eve rhart, B.M. 1890 . New North Ameri can fungi. Proceed
!!!&!£.!. the Acadeoy ~ Natural Sci ences£!.[ Philadelphia~ 
219- 249 . 

Ellis, J.B. & Eve r hart, S.M. 189 2 . .!!!£.North Ame rican Pyrenomyceres. 
iii + 793 pp . Ellis & Eve rho r t, Newfield. 

Ellis , J. 8. & Everha r t, B. H. 1894. New species of fungi from various 
locaH ties . Proceedings .2! .Eh!:, Academy ~ ~ Sciences £f. 
Philadelphia 1893, 440- 466 (pub!. April, 1894) . 

Ellis, J.B. & Mart in, G. 1885. New Florida fung i. Journal.£!. Mycology 
J. , 97-101. 

Ellis , M.S. 1971. Dema tiaceous Hyphomyce t es. 608 pp. Commonwealth 
~lycologi cal Ins titu te , Kew . 

Ellis , M.S. 1976. Mo r e OcmatiacCous Uyphomycetcs. 507 pp. Commonwea lth 
~1ycological Institute, Kcw. 

Emmett, R.\·.'. 6 Parbery, D.G. 1975 . AppressorJa. t\nnual Review of 
Phytopathology JJ, 147-167. -------

Eriksson, 0. 19 67 . On gr aminicoJous Pyrenomycetes from fennoscandia. 
2. Phragmosporous and scolecosporous species . Arkiv fOr Botanik 
Ser. 2, .§. (9), 38 1-t.40 (see also Studies on g r a1Dinicolous Pyreno
mycetes from Fennoscandia, Acta Universitatis Upsaliensis, 
Abstracts of Uppsa la Dissertations in Science No.88). 

Farr, ~I.L. 1973. !!!!_ annotated list .2f Spesazzini ' s fungus~· 2 Vols. 
Bibliotheca Hycologica No. 35, J. Cramer, tchre. 

Feltgen , J. 1901. Vo r stud ien zu einer Pil zflora des Cr osshcrzogthumS 
luxemburg . NachtrBgc Il, 243 pp. (original not seen; f r om Lindau 
& Sydow, 1908). 

Ferdinandsen, C.C. F. & Winge , o. 1909. Mycological notes II. Botanisk 
Tidsskrift 29, 305- 319 (original not seen; from Lindau & Sydow, 
1908 and Shoemaker , 1976). 

fitzpatrick , 11.~1., Thomas , H.E. & Ki rb y , R.S. 1922. The Ophiobol us 
caustng take-all of wheat. Mycologia ll• 30-37. 

Fo C:x , E. 1935. Quelques observations su r les maladies du pied des 
cCre'ales . Compte rendu hebdomadoire des seances~ 1 1 AcadCmie 
d' t\gr i culture ~ ~ 1.1., 501-505. 

Foiax, E. 6 Rosella, E. 1934. ~tude sur l es pietins des cereales . Compte 
rendu hebdomadaire des seances ~ 1 ' Acade'mie d' Agriculture ~ 
France 20, 480- 483 . 

Fr1es~82J. Systema mycologicum 2, 275-620. 
Fuckel, t. 1870. Symbolae mycologlca'e. Bel trBge zur Kenntniss der 

rheinischen Pilze. Jahrbi.icher des Nassautschen Vereins fiir 
Naturkunde ~~ 1-459. - -

Garrett , S.D. 6 Dennis , R.W.C. 1943. Note on the occurre nce of Ophio-
bolus graminis Sacc. var. ~ E. M. Tu r ne r in Scot l a nd in 1942. 
Tr ansactions of the British Mycological Society l£ , 146-1 4 7, 

Coos , R. O. & Gessne r, R. V. 19 75 . Hypha l modifications of Sphaerul~ 
pedice llata : appressori a o r hyphopodia? Mycologia M· 1035-1038. 

Hansford, e.G. 195.G. Austral ian fungi It. New records a nd r evi sions. 
Pr oceedings .2f the Linnean Society .2f New South Wales ],l, 97-141. 

Hansford, C. C. 1961. The t-lellolineae . A monograph . Sydowia , Betheft 2 , 
806 pp. 

Hansford, C.C. 1963. Iconographla Heliolincarum. Sydowia , Beiheft S, 
181 4 illustrations. 



124 

llarr1.s , F.., Pyne, C.T. E. Fatmi, A.S. 1962. ln Annual Repo rt~ 
and Specialist Se rvices ~tinistry £f Agri culture No rthern Nigeria 
1961-1962, pp . l6- 20 . 

Hedjaroude, G. - A. 1969. ~tudes t axonomiques s ur l es Phaeosphaeria 
~~:~6;. e t l e urs f o r mes voisines (Ascomyce t es) . Sydow! a ll, (1968) , 

Hino, I. & Katumoto, K. 1966. Notes on bambusicolous fungi ( 2) . 
J ournal £.!.. Japanese Botany !.!., 292- 297. 

HOhnel, F.von 1907. Fragmente zur Mykologie (IV. Mitteilung , Nr. 156 
bis 168). Sitzungsberichte der kaiser liche n t\kade mie ~ Wissen
schaf t in Wien. Mathematisch- na tuNissenschaftliche Klasse,116, 
6 15- 647-:- -- ----

HOhnel, F. von 1911. Fragmente zur ~1ykologie (XII I . Mitteilung, Nr. 642 
bis 7 18). Sitzungsberichte de r kaise r lichen Akademie ~ \Ussen
schaft in Wien, Mathematisch- naturwissenscha ftliche Klasse , 120 , 
379- 484-:- -- --- -

HOhnel, F. von 1920. Fragmente zur Mykologie (XXIV. Nitt eilung, Nr. 
1189 bis 12 14) . Sit zungsberichte de r kaiserliche n Akademie der 
Wissenschaft in Wien. Mathematisch - naturwissenschaftliche 
Kl.asse, Jl2., i.Ji:-i84. 

Holm, L. 1948. Taxonomical notes on Ascomycetes. I. The Swedish 
species of the genus Ophiobolus Riess sens u Sacc . Svensk botanisk 
tidskrift 42, 337- 347 . 

Holm,~ Etudes taxonomiques s ur l es PlC'osporacees. Symbolae 
botanicae upsalienses J..i (3), 1-188. 

Holmgren, P.K. & Keuken, W. 1974. Index He rbariorum. Part I. The 
herbaria of the world. vii + 397 pp. International Bu rea~or 
Plant TaxOno~and Nomenclature, Utrecht. 

Holmgre n, P.K. & Keuken, W. 1976. Additions to 'The he r baria of the 
world ' ed. 6 . ~ ~~ 517- 524 . 

Holmgren, P . K. & Keuken, W. 1977. Additions t o ' The he r baria of the 
world ' ed. 6 (II). Taxon l§., 483- 491. 

Holmgre n, P.K. & Keuken, W. 1978. Additions to ' The herbaria of the 
world' ed. 6 (III). Taxonl.l., 427-432. 

Homma, Y. 1937. ErysiphaceBeofJapan. J ournal2!, the Faculty£.!. 
Agricultu r e Hokkaido University .J!, 183- 461. 

Hornby , D. , Hende n, D.R. & den Toom, A. 1979. Gaeumannomyces -Phialo
phora complex: isol ates from a s ite with little take- all, in 
Rothamsted Experimental Station Report for 1978, Part 1, 213- 214. 

Hornby, 0., Slope , O.B., Gutteridge, R.J. & Sivanesan, A. 1977. 
Caeumannomyces cylindrosporus , a new Ascomyce te from cereal roots. 
Transactions~ the British Mycological Society 12., 21 - 25. 

Hughes, S.J. 1978. New Zealand fungi 25. Miscellaneous species. New 
Zealand Journal .2f Botany J!., 3 11-370 . 

Iqbal, S.H. 1972. Gaeumannomyces leptosporus , a new aquatic ascomycete. 
Tr ansactions ~ the British Mycological Socie ty .l§., 346- 348. 

Jones, S.C. 1926. The development of the perithecium of Ophiobolus 
graminis, Sacc. Annals ~ Botany iQ, 607-629. 

Ki r by , R.S. 1925. The take-all disease of cereals and gr asses caused 
by Ophiobolus ~ (Berkeley 6 Broome) Saccardo. ~ .2!, 
the Cornell University Agricultural Expe riment Station No.88, 
1-45. 

Kirschstein, W. 1907. Neue miirkische Ascomyceten . Ve rhandlungen des 
Botanischen Vereins der Provinz Brande nburg :§.. (1906), 39-6 1. 



125 

Kirschstein, W. 1936. Beitriige zur Kenntnis de r Ascomyceten und ihrer 
Nebenfonnen besonders aus der Mark Brandenburg und dem Bayeris
chen Walde. Annales Nycologici Ji, 180-210. 

Kobayashi, T. 1970. Taxonomic studies of Japanese Diaporthaceae with 
special refe r ence to their life histories . Bulletin of the 
Government Forest Experiment Station (Tokyo) No . 226 ,24"2""j)p. 

Kobayashi, T. 1976. New fungi parasitic to woody plants in Yakii 
I s land. ~temoi rs .£!. the National Science ~ Tokyo ,2,, 85-94. 

Kohlmeyer, J. 1972. A r evision o f Halosphaeriaceae. Canadian Journal 
.!!.f. Botany lQ., 1951-1963. --------

Kohlmeyer, J. & Gessner, R. V. 1976. Buergenerula spartinae sp. nov., 
an Ascomycete from salt marsh cordgrass, Spartina alterniflora. 
Canadian Journal .!!.f. Botany ll· 1759-1766. 

Kr ause, R.A. & Webster, R.K. 1972. The morphology, taxonomy, and 
sexuality of the rice stem rot fungus, Magnaporthe s alvinii 
(Leptosphaeria salvinii). Nycologia .§i, 103-ll L.. 

Larsen , P. 195 2 . Studies in Danish Py r e nomyce tes. Dansk Botanisk Arkiv 
.li (7). 1-61. -------

Lindau, G. & Sydow, P. 1908-191 7. Thesaurus litteraturae mycologicae 
et lichenologicae. Vols. l (1908) , l ( 1909),1 (1913),!!, (1915) and 
1 0917) . Borntraege r Bros., Leipzig. 

Lundell, S. & Nannfeldt, J .A. 1953. Fungi exsiccati S:1ecici, praeser
tim Upsa tienses , Fas c . XLIII- XLIV (nr.2101-2200). Almquist and 
Wiksells, Uppsala. 

Luttrell, E.S. 1973. Loculoascomycetes. In The Fungi. !!!!. advanced 
Treatise (Ainsworth, G. C., Sparrow, F' . K. 6 Sussman , A.S. , eds.), 
Vol. 4A , Chapter 7, 135-219. 

McKeen, W. E. 1952. Phialophora radicicola Cai n, a co rn rootrot 
pathogen. Canadian Journal~ Botany J.2_, 344- 347. 

Malbranche, A. & Niel, E. 1890. Essai monographique s ur les Ophiobolus 
obse rves en Normandie. Bulle tin de la Sociiite des Amis des 
Sciences Naturelles de Rouen 189"'D," 47--6-1-.--- --

t-langi~99. Contributio~•etude de que lques parasites du ble . 
Oversigt ~ det Kongelige Danske Videnskabemes Selskabs 
fo rdhand linge r 1899, pp.213-272. 

Meyers, S. P. 195 7. Taxonomy of marine Py r enomycetes. Mycologia i2,, 
4 75- 528. 

t-til l e r, J.H. & Burton, G. 1942. Georgia Pyrenomycetes. Nycologia li• 
1-7. 

t-tiyake , 1. 1909. Studies on the parasitic fungi of rice in Japan. 
Botanical ~lagazine (Tokyo) .U (266), 85-97 (Japanese) 

Nontagne, J. F. C. 1856. Sylloge gene rum specierumque Cryptogamarum. 
xxiv + 498 pp. J. - 8. Bailliere, Paris. 

Nounce, t. & Diehl, W.W. 1934. A new Ophiobolus on eelgr ass. Canadian 
Journal of Research II, 242-246 . 

Mlille~950. Die schw;"ize rischen Arten der Ga ttung Leptosphaeria 
und ihrer Verwandten. Sydowia .!!_, 185-319. 

r-1\.iller, E. 1952. Die schweizerischen Arten de r Gattung Ophiobolus 
Riess. Bericht der Schweizerischen Botanischen Gesellschaft 62, 
307-339-.--- = 

Miiller, E. & Arx, J.A. von 1973. Pyrenomycetes: Meliolales , Corono
phorales , Sphae riales. In The Fungi. ~Advanced Treatise 
(Ainsworth, G.A. , Sparrow, F.K. & Sussman, A.S., eds.). Vol. 4A, 
Chapte r 6 , 87-132. 



126 

Hunk, A. 1953a. The system of the Pyre nomycetes. A contribution to a 
natural classification of the group Sphaeriales sensu Lindau. 
Dansk Botanisk Atkiv ,U (2), 1-163. 

Munk, A. 1953b. The system of the Pyrenomycetes . A contribution to a 
natural classification of the g roup Sphaeriales sensu Lindau. 
Additions and corrections . Botanisk Tidsskrift 50, 86-90 . 

~Junk, A. 1957. Danish Pyrenomycetes. A pre liminary flora. Dansk 
Botanisk Arkiv JJ. (1), 1-491. --

Mussat, E. 1901. Synonymia generum, specierum subspecierumque in Vol. 
I-XIV desc riptorum . Sylioge fungorum .J,2., v1.11 + 455 pp . 

Nag Raj, T. R. 1977. Ypsilonia , Acanthotheciella, and Kazulia gen. nov. 
Canadian Journal~ Botany~. 1599-1622. 

Niessl, G. von 1876. Notizen uber neue und kritische Pyrenomyceten . 
Verhandlunsen des Naturforschenden Vereins ..!..!!. BrUnn Ji, 165-218. 

Nilsson, H.E. 1969. Studies of r oot and foot rot diseases of cer ea·l s 
and grasses. I. On resistance to Ophiobolus graminis Sacc. 
Annals £!. the Agricultural College ~ Sweden Jl, 275- 807. 

Nilsson, !I.E. 1972 . The occur rence of lobed hyphopodia on an isolate 
of the take-all fungus, ' Ophiobolus sramini.s Sacc. ', on wheat in 
Sweden . Swedish Journal £i Agricultural Research l,, 105-118. 

Nilsson, H.£. & Drew Smi th , J. 1980. Take- all of grasses. Chapter in 
Asher 6 Shipt:on (1980). 

Ou , S.H. 1972. Rice diseases. xix + 368 pp. Commonwealth Mycological 
lnstitute ,~.----

Padwick, C. W. 1950. Manual of rice diseases. viii + 198 pp. CollllliOn
wealth l'lycological Ins tit~~ 

Parbery, D. C. & Ermne tt, R.W. 1977. Hypotheses r egarding appressoria , 
spor es , survival and phylogeny in parasitic fungi. Revue de 
flycologie .iJ., 429-447. ---

Patouillard, N. & Gailla rd, A. 1888. Champignons du venezutHa e t 
principalement de la region du Haut:-orenoque, recoltC:s en 1887 
par H. A. Gaillard II. Bulletin .5!!.!!, SociCtC: Hycolosiquc ~ 
France i • 92-129. 

Pen zig , 0. 6 Saccardo, P.A. 1897. Diagnoses fungo rum novorum in ins ula 
Java collectorum. Ser. 1. Malpighia ::!!, 387-409 (original not seen; 
hom Lindau &· Sydow , 1909). 

Petrak, F. 19 21. Mykologische Notizen. II. Annales Mycolog'ici 1.2,, 17-
128. 

Petrak, F. 1924 . Mykologische Notizen. VII. Annates Mvcolosicill., 1-
182. 

Petrak, F. 1941. Mykologische Notizen. XIV. Annales Mycologic112,, 
251 - 349. 

Petrak , F. 1952. Uber die Cattungen Caeumannomyces v. Arx et Olivier, 
Halophiobolus Linde r und Linocarpon Syd. Sydowia g, 383-388. 

Petrak , F. 1957. Mykologischc Bemerkungen. Sydowio .!.Q. (1956) , 296-305 . 
Petrak, F. 1960. Ergebnisse eine r Revision der Crundtypen verschiedener 

Cattungen der Askomyzeten and Fungi Impe rfect!. Sydowia Ji, 347-
354. 

Petrak, F. & Deighton, F.C. 1952. Beitr8ge zur Pilzflora von Sierra 
Leone. Sydowia .§., 309-322. 

Petrak, F. & Sydow, H. 1936. Kriti sch-sys tematische Originalunter
suchungen Uber Pyrenomyzeten , Sphaer opsideen and Melanconieen. 
Annates Mycologic! li, 11-52 . 

Pirozynski, K.A. 1972 . Microfungi of Tanzania . t. Miscellaneous fungi 
on oil palm. II. New Hyphomycetes. C.M. I. Mycological Paper No. 
129. 64 pp. 



127 

Rehm, H. 188 1. Ascomyceten. Fasc. 1- Xl. Bericht des natur histor ischen 
Vereins .!.!!_ Augsburg ~. 1- 132 (origina~ notSeen ; f r om Holm, 1957) . 

Rehm, H. 1882 . Bei trage zur Ascomyce t en - Flora de r deutschen Alpen 
und Vo r alpen. Hedwigia lJ., 113- 123. 

Rehm, H. 19 16. Ascomycetes Philippinenses - VIII. Leaflets of 
Philippine Botany~. 2935- 296 1. ----

Riess , H. 1854 . Neue Ke r npilze. Hcdwigia J:, 25-28 . 
Roume.gue r e, C. & Saccardo, P . A. 188 1. Reliq uiae mycoJogicae: Liber tlanae , 

Series nlter a ( I ). ~ mycologique J. , 39-59. 
Roy , K . ~' ., Abney, T.S. & Huber , O. M. 1976. Isolation of Gaeumannomyces 

s r aminls v.ar. sraminis from soybeans in the midwest . Pr oceedings 
~ ~ ~ Phytopathoioglcal Society 1, 284 (abs.378) . 

Russell, R.C. 1934 . Studies of take- all and its causal o r ganism, 
Ophiobolus gr aminis Sacc . Dominion£!. Canada Department 2.!_ ~
culture Bulle t in No.170 (N.S.) , 6t. pp. J . O. Patena ude , Ottawa. 

Sacca rdo, P.A~Fungi veneti novi vel critic!. Se r . II. Nuovo 
giornal e bo t anico italiano J, , 299- 329. 

Saccardo, P. A. 1878 . Fungi novi ex he r bar ia Professo r ts Ooct . P. Magnus 
Beroliensis. Miche lla .l (2), 11 7- 132. 

Sacca rdo, P.A. 1883- 1899. sYlloge funsorum ~ hucusque cognitorum. 
Vola . 2 to 14 inclusive (dates fo r individual volumes given in 
text ) . 

Saccardo, P.A. l916. Notae mycologicae : XX. ~ giornale botanico 
itaUano (N .S.), ,U, 185-234 . 

Sacca rdo, P.A. & Saccardo , D. 1905. Syllose f ungo r um omnium hucusg ue 
cosnltorum .u,., evil+ 991 pp . R. Friedlande r & Son , Ber lin. 

Saccas. A.M. 195 1. A propos de quelq ues champignons nouveaux parasites 
et sap rophytes sur mais. Revue .!!!:, Pa t hologic vegetal e ,!! 
d ' En tomologie agricole ~France ,Jg. 161- 196. 

Saccas. A.H . 1954. Les champignons par asites des so r ghos (Sorghum 
vulgare) et des pCnicillaires (Pennisetum typhoideum) en Afrique 
Equa t o r iale Fr.:tncaisc . L' Agronomie Tr opicale ,2. , 135- 173 , 263- 30 1, 
64 7-686. 

Saccas, A.M. & Fer nier , II. 1954. Une grave maladie du riz due 8 Ophio
bolus o ryzinus Sacc. L' Agronomic Tropicale .2,, 7-20. 

Savile , D.B.O . 1959. The botany of Somer set Island , Dis trict of 
Fr anklin . Canadian Journal ..Q! Sotany J.Z., 959- 1002 . 

Sawada, K. 1959. Descriptive Catalogue of Taiwan (For mosan) Fungi, 
Part XI , i + 268 pp. National Taiwan Unive rsi t y , Taipei. 

Schrantz, J . P. 1961. Reche r ches su r les Py r enomycetes de 1 ' ord r e des 
Oiat rypales, sensuM. Chadefaud , 1957 . Bulletin trimest r iel de 1a 
Societe Mycologique ~ ~ 1§. (1960) , 305- 407 . -

Scott, P.R . 1970. Phialopho r a r adicicola, an avi r ulent parnsitc of 
whcnt and grnss roots . Transactions~~ British Mvcologica.l 
Society .?.l, , 163-1 67. 

Shaw , O. E. 1977 . Gaeumannomyces leptospo r us in Papua New Guinea. 
Papua ~ ~ Agricultura l Journal l,! , 33-38. 

Sherwood , M. A. 1977. The Ostropalean fungi. Mycotaxon 1, 1-277. 
Shoemaker , R.A. 1974. Gaeum.annomyces graminis var. tritic i. Fungi 

Canadenses No . 37 , National Mycological Herbar ium, Ottawa. 
Shoemaker, R.A. 1976. Canadian and some extrallmital Ophiobolus s pecies. 

Canadian Jour nal ..2.f Botany ~. 2365- 2404 . 
Stvasithamparam, K. 1975 . Phialopho ra and Phia lophora-like fungi 

occurr i ng in the root r egion of wheat. Australian Journal~ 
Botany l,l, 193-2 12. 



128 

Spegazzini., C. 1880. Fungi argent ini. Pugil lus secundus. Anales de 
soci edad cientifica Argentina J&, 5-33 (original not seen; from 
Farr, 1973) o 

Spegazzini, C. 1909 . Mycetes Ar gentinenses. Ser . IV . Anales del Museo 
Nacional ~Buenos Aires J.2, (Ser.J, ll> , 257-4~--

Spegazzini. C. 1912. Mycetes Argentinenses . Ser.Vt. Ana1es del Museo 
Nacional.2! Buenos Aires lJ. , 1- 129. ------

Spegazzini, C. 1924. Relaci6n de un paseo hasta el Cabo de Hoorn. 
Boletfn ~ l! Academia ~ Ciencias ~ .!!_ RepUblica Argentina lJ. , 
321-404 0 

Sprague, R. & Halisky , P . M. 1955. Take-all in the Olympic Nationa.l 
Park . Plant Di sease Re porter J2., 989. 

Stafleu, F.A. & Cowan, R.S. 1976. Taxonomic lite r ature, 2nd Ed.Volume 
1: A-G. xl + 1136 pp. Sohn, Scheltcma & Holkema, Utrecht . 

Stafleu , F.A . e t al. (Eds.) 1972 . International Code of Botanical Nomen
clature, 426Pp. International Association 'far Plant Taxonomy:-
Utrccht . 

Stetter , S. & Leroul, N. 1979 . Continuous barl ey growi ng . II. Influence 
on the fungal population of the r oots. St aten& Planteavlsforsos 
Beretning Nr o 1440, 50-72, Copenhagen (Danish) o 

Sutton, B. C. 1968. The apprcsaoria of Colleto trich um graminicola and 
.£· falcatum. Canadian Journal £.!.Botany~~ 873- 876. 

Sutton, B. C. 1977. Coel omycetes VI. Nomencla ture of gene ric names 
pr oposed for Coelomycctcs. C. M.I. Mycological Paper No. 14 1, 
253 PPo 

Sydow , H.& P. 19 13. Novae fungorum species - IX. Annales Mycologic! 
,ll. 54-65 0 

Sydow, H. & P. 19 17 . Be itrag zur Kenntnis de r Pilzflora dc r Philippinen 
- I nselno Annales Mycologic! .U,, 165- 2680 

Sydow , H.& P. & Butler, E.J . 1911 . Fungi tndiae o r ientalis. Pars. Ilt. 
Annales Mycologic! .2,, 372- 42 1. 

Sydow, P. 1897. Index t o Saccordo ' s Sylloge fungorum Vols . 1- Xt. 
Sylloge fungorum .U,, viii + 1053 pp o 

Tanaka , T. 19 17 . New Japanese fungi. Notes and translations: l. 
Mycologia ~. 16 7-172 o 

Tarr, S.A.J. 1962. ~~sorghum, s udan grass and b room~. 
xi + 380 pp. Commonwealth Mycological Institute , Ke;,•. 

Tehon , L. R. 1935. A oonographic r earrangement of Lophodermium. 
Illinois Biological Monographs ll (4) , 1-1 51. 

Tehon, L. R. & Daniels, E.Y . 1927. No t es o n the par asitic fungi of 
Illinois - III. Mycologia J.2., 110- 129 0 

Terrier, C. -A . 1942. Essai sur la systematique des Phacidiaceae (Fr.) 
sensu Nannfeldt ( 1932) . MatCriaux ~.!!, florc c ryptogamique 
Suisse i (Z) , 1-99 o 

Theissen , F. 1913. Die Cattung Asterina in systema t is cher Da rstellung . 
Abhandlungen der ! ·! · Zoo l ogisch - Botanischen Cesel l schaft J1! 
Wien 1. (3), 1-130 o 

Trail~W:-H . 1889 . Enumeration of fungi collected in Hardanger ln 
188 7. Transactions E.f the Botanical Society ~ Edinburgh ll., 
lt87-495 (original not seen; from Dennis , 19 75 and Lindau & 
Sydow , 1909) o 

Tulasne , L.-R. & Tulasne , C. 1863 . Selecta fungorum carpologia , Vol. Il, 
Par i s. 

Tullis , E.C. 195l. Di s eases of rice. United States Depa rtmen t .£.!. 
Agriculture fa r me r s Bulle t i n 1854, 16 pp . 



129 

Tur ner. E.!-1 . 1940 . Ophiobolus s raminis Sacc . var . avenae n.var. , as 
the cause of take - a t L o r whiteheads of oats in \..'ales. Trans
actions ~ the British Hvco l og i cal Soci_ ty l.:, . 269-281-.-

\<.'adswo rth, O.F. 1967 . Eti o logy of sp ring dead spot . a root rot complex 
of Bermuda grass. Disse rtation Abst r acts l§ (I) B. 18. 

Walker , J. 1972. Type studies on Gaeumannomyces gramini.s a nd r elated 
fungi. Transact ions £!. the British Nycological Society :?.§. , 427-
457. 

Walke r, J . 1973 . Gaeumannomyces gr aminis va r . g r aminis , va r . ~· 
var. t ri tici. C.N . l. Desc r iptions 2.f. Pathogenic Fungi and 
Bacteria Nos. 38 1, 382 & 383. 

Walker:-I:-i97S. Take- all diseases of Gramineae : A review of r ecen t 
work . Review.£!. Plant Pathology li,, llJ-144 . 

Walker , J. 1980. Taxonomy of take- all fung i and r ela t ed gene r a and 
species . Chapte r in Ashe r &. ·Shipton (1980) . 

Walke r, J. & Smith, A. N. 197 2. Lep t osphaeria ~and _h. korrae spp. 
nov. , two lon g- spo r ed pathogens of gr asses in Aust r a l ia. 
Tr ansactions of the Bri tish ~lycologtcal Society~, 459-466. 

Walker , J. & Sutton, C. C. 1974. Oi l ophia Sacc. and Dilophospor a Oesm . 
Transactions of ~ British Mycological Socie t y £l , 23 1-241. 

Webste r~ J . & Hudson, H.J. 1957. Cramin'icolous pyr e no:nyce tes VI. 
Con idia of Ophiobol us he rpot r ichus , Leptosphaeria luctuosa, _h. 
fucke l i i, .!:.· pontiformis and.!:.· e ustomoides. Transactions £I 
.!!!£ Brit ish Mycological Society~' 509- 522. 

\o.1eese , J. 1921. Ube r die Ca ttungen Ophiosphaeria W. Ki r schst., 
Acanthophi obolus Berl. und Ophiochaeta Sacc. Ber ichte. der 
Deutschen Botanischen Cesellschaft J2., 11 4-1 20. 

Wehmeyer, L.E. 196 1. ~world monograph .2..f the genus Pleospora and its 
segregates. ix + 451 pp. Unive r si t y of Mich igan Press , Ann Arbor. 

Wong , P. T. W. 1975. Cross-p rotection against the whea t and oa t take-all 
fungi by Gaeumannomyccs graminis va r . graminis. Soi l Biology and 
Biochemist ry 1., 189- 194. 

Wong , P. T. W. 1980. Biological contro l of take- all by c r oss- pro t ection. 
Chapte r in Asher & Shipton (1980). 

Wong , P.T.W. & Walke r, J . 19 75 . Ge rminating phia lidic conidia of 
Gaeumannomyces graminis and Phialophora- like f ungi f r om 
Gr ami neae . Transac tions£.!. t he Bri tish Myco l ogical Society ll' 
4 1-47. 

ADDENDUM 

TI1e followin g "m" names we r e i nadvertently omit ted from the 
Synopsis of Fungi a nd should be a dded: -

mo r a v icus, Ophiobolus , syn . of Plasiosphae r a immersa 
muroiana, P lagiosphaera 
muro ianum, Linocarpon, syn. of Plagiosphae r a mu r oiana 
mutabilis , Phialophora, see unde r Phialopho r a 
Nycosphaer el!a, see list of unplaced Gaeumannomyces s pecies, under 

Cr amineae undet . 
my riadea, Sphae rulina, type species of Sphaerul i na 
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ABSTRA T 

Th1•ee genePa i n t he 'li chen f amily ThelotY'emataceae, 
The l otrema Ach., r.ty riot J·ema Fl!e, and Ocellulari a Meye1•, are 
delimited on the basis of ezcipula:Y' stroucture and new combi 
nati ons j"or 13 5 species 01"8 made . 

The lichen family The lotrema taceae i s a large l y tropical group of 
about 450 species . There are four spore types , co l orless-tr ansversely 
sept a t e, brown-tr3nsvcrsc l y septate, colorl ess -muri form, ond bro~oo'l\
muriform, ~oo•h i.c h J . ~JU ll er Ar goviensis (1887) r ecogn i zed as four dis
tinct genera: Ocellu l aria ~! eyer, Phaeot1•ema ~li.i ll. Arg ., Thelotr>ema Ach., 
and Leptol;1•ema r.tont. & v. d. Bosch, r es pec tive l y. Host l icheno l ogist s 
have in fact adopted these " spor e genera. u At the same time, when the 
species a r e examined wi thout r e f erence to spore charact ers , one f inds 
significant differen ces in excipu l a r s tructure, unre .l ated to spore sep· 
tntion and pigmentation, which Sa li sbury (1971, 1972 , 1978) has rcccnt l}' 
argued to be a more na tural basis for generic class i fi ca tion in the 
fami l y . His conclusions fo ll o~o.• logica l ly f rom the increased emphasis 
be ing given to ontogene tic char ac ters a t both the generic and f ami l y 
l eve l ( tl enssen ti J ahns, 1974). 

Sa li sbu ry recognizes one genus (ThelotPema), which he subd ivides 
i nto three section s , reflecting t he na t ure o f the excip l c: sect. 7hek' · 
t r P.Jr.a (cxcip lc co l orless , loo' ith periphysoid s) , sect . .'tyl':..oti•etrra ( Fee) G. 
Sa li sbu r y (cxdple co lorl ess , "'' ithout per iphyso ids) , and sect . Ascidium 
~F C·~) G. Sa l i sburr (exciple ca r bonized, without periphyso ids). ~.'hj l e 
the four spore gene ra are more or l ess equall y r epr esented in each of 
these s ection!' (much a s t he three exc ipular types a r" r epr e sented in 
each of the spo r e genera), an alignment :1ccor d ing to cxcip l e i s obvi · 
ous l y n mo-re na tural one since it places in c los e proximity species 
\dth identical apothecial and cortica l s truc tu r e and chemistry, even 
though t he s po r es :l r c di ffc r ent . 8y using spor es t he same species arc 
dispersed in widel y sepa r a t ed gene ra, 

r propose to recogni ze the three m:1i n cxcipu l ar t ypes at the 
gene ri c l eve l, much as F~e h:td unwitting l y done in 1824, a lthough his 
c l ass i fica tion was not adopted by any l ater· workers. Thus , The'totrema 
~ ect. Thelctrema becomes Thelotrema , sect . !(yr>iotY'€111a My'i'iotrema , and 
sec t. Ascidi um Oceltula:J'lia . These three genera ;:1re arup l y dis tinguished 
by the exc ipul ar str uc t ures as we ll as corre l atin g anatomical a nd 
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che!rd c . .l ha-:acters (Ha l e, 198 1) ~· ith virtu<J.lly no intermediate s t ates , 
providing a convenient breakd0"-11 of th e 450 Spec ies kn0\\1l at rhe liOr l d 
l evel. 

t>lany species desc rib ed i n OceLLuZaria nnt.J Thelotrema or tr;.~ns
f.errcd to these genera on the basis of spor e characters arc in fact 
already correc tly r ecogni zed i n the ne"'' gcne ri c de 1 imi tnt ion . However, 
a number of species must be t r :lltsf<·r·r·cd to f.!yriotrer;c. , h'hi ch no au t ho r s 
s ince Fc!e have accepted, and a ll s pecies former l y c lassified under the 
brown-spor ed genera Leptotr>ema a nd Phaeotr erna must be transfer red to 
the appro1•rir.te exci pu l a r genera. The fo llo~oo•ing 135 ne\\' combinations 
are being made here for species which .I have a lready exam ined and t ypi 
f ied (Ha l e , 1973, J974a , l974b, 1975 , 1978a , 1978b) . 1=u11 synonym,,· and 
more deta i l ed discussions of the genera "'' ill be presented in ano th e r 
ar ticle .(Ha l e , 198 1) . 

THEI.OTREMA 

Thelot-rema Ach., Het h. Lich. 130 ( 1803) . 
Type species: Lichen lapadinus Ach. 

The!.otl'ema sect. The!.otPema 
Number of species: 100 

Thelotrema a fric anum (Ha l e) Ha l e, comb. nov . 
Bas ionym : Leptotl'ema a["f'icanwn lla1e, ~lycotaxon 7 :382 (1978). 

The lotrcma aggrcgatum (llale) Ualc , comb . nov. 
Basionym: Phaeotl•ema agg-r egatum lla l c, Smith. Contr. Bot . 16:2~) 

( 1974) 0 

Tite l otrema astroideum (Berk. & Broome) Ha l e, comb. nov. 
Basionym: Ptatygrapha ustroidea Berk. & Broome, J. tinn. Soc . 

14:109 ( 1875). 
The lotrema coccincum (teight.) Hale, comb . nov. 

Basionym: Platygrapha coccinea Leight. Trans . linn. Soc. 25 :456 
( 1866). 

Thc l otrcma dilatatum (t-!Ull. Arg.) Ha l e, comb. nov. 
Basionym: OcaZ'lu.laPi a dilatata ~1iJ11. Arg. J. Linn . Soc. , Bot. 

30:452 ( 1895). 
Thelotrema dissutum (Ha l e) Ha l e , comb. nov. 

Basionym: Ocellularia dissuta llale, Smith. Contr. Bot. 38:20 
( 1978) . 

The lotl' f:t!ta e s s lingeri (Ha l e) Ha l e, comb. nov. 
Basionym: Oce'Llult.J.I'ia esslingeri Ha l e, Smith. Contr. Bot. 38:20 

( 1978). 
Thelotrema hawa.ii e nse ( ~la t e) Hal e, comb. nov. 

Basionym: Leptotl'ema h111Jaiiense Ha l e, Phyto l , 27 :490 (1974). 
Thelotrema hrpoprotocetraricum (Uale) Ha l e, comb. nov. 

Basionym: Lepto trema hypoprootoa~-,t-ra:ri<:wn Ha l e , Smith. Contr. Bot. 
38 :52 ( 1978). 

The l otrema kamatii (Patw. ti Kulk.) Hale, comb. nov. 
Basion)-m: Ocel.lularia kamatii Pat "''· & Kulk. Norw . ,J. Rot. 

24:130 ( 1977). 
Thelotrema l epr ieurii (~lont.) Ha l e . comb. nov . 

Basionym: Stictu Zeprieul"ii ~lont. Ann . Sci. Nat. Bot., s ch . 4 . 
:1:97 ( 1855). 

Thclotrema magnificum (Bcrk. & Broome) llalc, comb. nov. 
Basionym: Platyarapha magnifica Bcrk. 6 Broome , J. Linn. Soc . 
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14: 11 0 ( 1875) . 
The l otrema mirabile ( Zah l br.) Ha l e, comb. nov. 

Bnsionym: Phaeographina mil'abil-·. Zahl hr . in Hande l-~:azzct t i, Symb. 
Sin . 3:60 (1930). 

The lotr cma ncei (1-la I e ) lla 1 e , comb. nov, 
Ka s j oll)'l'l : Oc:e ll.ulaJ"ia r.eei Ha l e . Smith . Con tr. Bot. 38 : 25 ( 1978). 

The l otrema phlyc tid i o i d es (Milll. Ar g.) Ha l e , comb . nov . 
Ba s ionym: OcelZularia phlyctidioides Mtil1. Arg . Ucdw. 32 :1 30 

( 1893) . 
Thc l otrema pseudoexanthismocarpum (Patw. & Kulk.) Hale , comb. nov. 

Ba s ionym: OaelluZaroia psou.doe:cant:hismoat21"pa Pa.tw. & Ku l k. Nor~o~• . J. 
Bot. 24: 130 ( 1977). 

The lotrema pseudoschi zost omum (Ha l e ) Hale, comb. nov . 
Ba s ionym: OceZZu'l..aP'ia pseudosehizostcma Hr~ l e, Smith. Contr. Bot . 

38:28 ( 1978). 
Thelotrema r efertum (Ha l e) Ua l e , comb. nov. 

Bas ionym: Oceltularia referta ll a 1c, Sm ith . Contr . Bot. 38: 29 ( 1978) . 
ThelotrcrM rockii (Za hlbr.) Ha lc, comb , nov. 

Basionym : Phaeotrema 'POckii Zah l br. Ann . Myco l . 10:370 (1912) . 
Thel otrema s t e ll a t wn (Hal e) Ha le, comb . nov. 

Basionym: Leptof::rema stellaf::um Ha l e , Smith. Contr. Bot. 38:54 
(1978). 

The lotrcma turgidu l um (Mii ll . A_r g. ) Ha l e, comb. nov . 
Bas ionym: Oce ZZull21'ia turgidula flii ll . Ar g. J. Botanique 7:94 ( 1893). 

~IYR IOTREMA 

Myriotrema F~e , Essai Crypt. 103 (1824). 
Type species: f.tyriotr>ema ol.ivacewn Pee 

Thel.otrema s ect. Myriotrema (F iie) G. Sa li sbury 
Number of species: ISO 

~fvriotrema alb i du l um (Ny l. ) l·la l e , comb. nov . 
Bas ionym: Thelof::rema albiduZwn Ny l. Ann. Sci. Nat . Bot., sC r 4, 

IS:46 (1861) . 
~frriotrema anamalai ense (Pa tw. & Kulk.) Hal~, comb. nov. 

Basionym: Thelof::rema anamaZaiense Patw. & Ku l k . Norw. J. Bot. 
24: 127 (1977). 

Mrriotrema andamanicum (Ny l .) Hal e, comb. nov . 
Bas i onym: Thelof::r ema andamanicu.m Ny l . Bull. Soc . Li nn. Normandie, 

s6r . 2 , 7 : 167 (18 73). 
t-trriotrema bahianum (Ach .) Hale, comb. nov. 

Basionym: Thelotrema Zepadinum var. bahianum Ach. fleth. Li ch. 132 
(1803) . 

~frriotrema ba.rroense (Ha le) Ha l e, comb . nov. 
Basionym : OcelluZaria barroensis lla l c , Sm i th. Contr . Rot. 38 :14 

(1978) . 
Myriot rema ca.lycscens (F~e) Hale, comb, nov. 

Basionym: Thelotl'ema calvescens Fee, Essa i Crypt. Supp l. 89 (1 837) . 
~fyriotrema ci nereogl aucescens (Va in.) lla l c, comb. nov . 

Bas ionym: The'Lot;rema c-z.n.ereoplaucescen.s Vain. Suomnl . Ticdeakn t . 
Toim., ser . A, 15: 189 ( 1921) . 

Myriotrema cinereum (loli.Ul. Arg.) Hal e, comb. nov. 
Bnsionym: Thelctl"ema cin.ereum ~Hill. Ar g. Flora 74: 11 2 (1 891). 
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~trriotrema c landestinum (Fee) Ua l e , comb . nov . 
Bnsionym: The~otl"ema o~andestinwn F6c , Essn.i Crypt. Suppl. 90 ( 1837). 

~lrriotreraa compunctwn (Ach.) Hale, comb. nov. 
Basionym: Urceo!.al'ia compuncta Ach. flc th . Lich. 14 3 (1803). 

~tyriotrema concrctwn (F~e) Hal e , comb. nov . 
Bas ionym: Thelotrema concretwn Fee , Es sai Crypt. Suppl. 90 (1837). 

Mrriotrema con figuratum (Ha l e) Hale, comb . nov. 
Basionym: OcetzuZaria configur ata 1-lal c , Smi th . Contr. Bot. 38: 17 

( 1978). 
~lyriotrema conges tLU:O. (Hal e) !~ale , comb . nov . 

Basionym: OcelluZ.CU.ia congesta Ha l e, Smith. Contr. Bot. 38 :17 
( 1978). 

~tyriotrema cos t ariccnsc (MU ll . Arg.) Hale, comb. nov . 
Basionym: Ocellulai'ia costaJ•icensis t--10 11. Arg. Bull. Soc . Roy. 

Bot. Be l g. 30:75 ( 189 1) . 
~IYriotrema dactvl i ferum (Ua l e) Ha le, comb. nov. 

Basi onym: Ocellul.aria dactylifeT'a Ha l e , Smith . Contr . Bot . 38: 19 
( 1978) . 

~tyriotrema deceptum (Ha l e) Ha l e, comb. nov. 
8asionym: Leptotrema deceptwn ll a l e, Smith . Contr. Bot. 16:39 

(1978). 
~lyriotrema dcsquamans (,_li.ill. Arg.) Ha le , comb. nov, 

Basionym: AnthY'acothecium desqu.amano ~lUll . Arg. Flora 71:48 (1888) . 
~1rr i otrema e lachis t oteron (Leight . ) Ha l e, comb . nov . 

Basionym: Thelotrema elachistoteroon Lei ght. Tr ans. Linn. Soc. 
Lond. 27: 169 (1870). 

~lyriotremn eminens (lla l e) Ha l e. comb. nov. 
Bas ionym : Thelotr>(1171a eminons l·lal e, t.lyco t axon 3 :1 77 (1975), 

Myriotrema exile (Hale) Hale, comb. nov . 
Bas ionym: Thelotrema exile tlal e , t-1ycotaxon 7:38 1 ( 1978). 

~1yriotrema foli i cola (lla l e) 1-!ale, comb. nov. 
Bas ionym: Phaeotrema fo~iicolo Ha l e, l lycotaxon 3: 175 (1 975) . 

~lyriotrema fragile (1-lale) Ha le, comb. nov. 
Bas ionym: OoaZZuloria fmgiZis lla l e , Phyto l . 27:492 ( 1974). 

~lyriotrema glaucescens (Ny l.) Ha l e , comb . nov . 
Basionym: Theto"tl~ema glaucescens Nyl. Ann. Sci. Na t . Bot., s6r. 4, 

19:332 ( 1863). 
t-lyriotrema g l aucophaenum (Kr empl h.) Ha l e , comb . nov. 

Basionym: ThelOtroema glaucophaenum Kr emp lh. Nuov. G. Bot. !ta l. 
7: 19 ( 1875). 

t-1yr iotrema glaucullun {Nyl.) tlale, comb. nov. 
Basionym: The'lOtl'ema gZauculum Nyl. in Triana & Pl anchon , 

Ann . Sci. Nat. Bot. , ser. 4, 19:332 (1 863). 
Mrriotrema granu l osum {Leight . ) Ha l e , comb. nov . 

Bnsionym: Ascidium granu loswn Leight. Trnns . Linn . Soc. Lond. 
27 :17 1 (1870) . 

t-lyriotrema halei (Tuck . ) Hale , comb . nov. 
Basionym: Pol"ina halei Tuck. & ~1ont. in ~lont. Ann. Sci. Nat. Bo t . , 

s~r. 4 , 8:295 (1 857) . 
t-lyriotrema hartii (:O.Iill l. Arg.) Ha l e , comb. nov . 

Basionym: Thewtl"ema hartii f!U ll . Arg . flora 69:311 ( 1886). 
~lyriot remaimmersum (Eschw .) Ha le, comb. nov. 

Basionym : Thelntren:o inunel"swn Eschw. i n :O.Iart. Fl . Bra s . 1:1 77 
(1 833). 

f.ly riotrcma ins igne (Zahlbr.) Ha l e, comb. nov. 
Bas ionym : Thelotrema insigne Zahl br. Oenkscht· . ~l3th . -nat. Cl. 
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~lyriotrema l aeviusculum (Nyl.) Ha l e , comb . nov. 
Basionym: The iotrema l.aeviusculwn Nyl . in Triana & Planchon, Ann, 

Sci. Nat . Bot., ser. 4 , 19:335 ( 1863), 
r.tyriotrema leiostomum (Tuck.) Ha l e_ comb. nov . 

Bas ionym: Thelotrema leioatamwn Tuck, Proc. Amer .• Acad. Art s Sci, 
5 :407 (1862). 

t.tyriotr ema mammiculum (Hale) Hale, comb , nov. 
Basionym: Leptotrema mamnicul.um Ha le, Mycotaxon 7:382 (1978 ). 

t.lyriotrema mammilare (Hale) Ha l e , comb. nov. 
Bas ionym: Phaeotrema m011rnil.are Ha l e, Phytol. 27:494 ( 1974). 

My-riotrema masonhal oi (Patw. & Kulk .) Hale, comb. nov. 
Bas ionym: TheZotrema masonhaZei Pa tw. & Kulk. Norw. J. Bot. 24:128 

( 1977). 
f.1yriot.rema maximum (Ha l e) Hale, comb. nov. 

Ba s ionym: The Zotrema maximum Hal e, Smith. Contr . Bot. 38:45 (1978). 
f.tyriotrema micropore ll um (Nyl.) Ha l e, comb. nov. 

Basionym: Thelot1'lltrla micl"'po:rel.Zum Nyt. i n Triana & Planchon , Ann. 
Sci. Nat . Bot., ser . 4 , 19: 327 (1863) , 

t-tyriotrema microporum (r-tont.) Hale, comb. nov. 
Basionyrn: Thelotrema micrtoporoum Mont . Ann . Sci. Nat. Bot., sf!r. 3, 

10: 130 (1848). 
~lyriotrema microstomum (~hlll . Arg.) Hal e, comb. nov . 

Basionym : ThelOtrema microstomum Mull. Arg . Flora 74: 11 3 (1 891). 
~lyriotrema minutul um (Ha l e) Hale, comb. nov. 

Basionym: OceiZ.ulaY'ia minutu:Z.a Hale, Smith . Contr. Bot . 38:24 
( 1978). 

Myriotrema minutwn (Hal e) Ha l e , comb. nov. 
Basionym : OceZZul.aria minuta Hal e, Myco t axon 7 : 379 ( 1978). 

~lyriotremn myriocarpum (FI!e) Ha l e, comb. nov . 
Basionym : TheZotrema myriocarpwn F~e, Es sai Cr ypt. 94 (1 824). 

~tyriotrema myrioporoides (~10 11 . Ar g.) Hale, comb . nov. 
Basionym: Thel.otrema myrioporoides MOl l . Arg . in Durand & Pittier, 

Bul l. Soc. Roy. Bot. Belg. 32 :147 (1893). 
Myriotrema myrio~rum (Tuck.) Hale, comb. nov. 

Bas 1onym: T8Zotrema myriopo:rum Tuck. Proc. Amer. Acad . Arts Sci. 
5:412 (1862). 

Myriotrema mrriotremoides (Nyl.) Ha l e , comb. nov. 
Ba s ionym: TheiOtrema myriotr'emoides Nyl . Ann . Sci. Nat, Bot ., s~r . 

4, 11 : 22 1 ( 1859). 
~tyriotrema nors ticticum (Ha l e) Ha l e, comb. nov. 

Basionym: TheZotrema rwrsticticwn Ha l e , Phytol. 26: 41 7 (1978) . 
Myr i otrema occul tum (Eschw. ) Hale, comb. nov. 

Ba s ionym: Thelott•ema ocaultwn Eschw. i n ~tar t i us , fl . Bras, 174 
(1833). 

Myriotrema pachystomum (Nyl . ) Ha l e, comb. nov. 
Basionym: Thel.otrema pachystomwn Ny l. in Triana & Planchon, Ann . 

Sci. Nat. Bot., s~r. 4 , 19 : 325 ( 1863). 
~tyriotrema phaeosporum (Nyl.) Hale, comb. nov. 

Basionym: Thelotl'ema phaeosporum Nyl. Ann. Sci. Nat. Bot., s th, 4, 
11: 242 ( 1859) . 

~lyriotrema porinacewn (~lUll . Arg ,) Ha l e , comb. nov. 
Bas ionym: TheZotroema pol'inacewn MU ll. Arg. Nuov, G, Bot. Ita l. 

23 : 130 (1891) . 
~lyriotrema protocetraricum (Ha l e) Hale , comb. nov . 

Bas ionym : Oce ltular1-a prootocetl'a.M.ca Hale, Smith, Contr , Bot. 
38:28 (1978). 
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t-lyriotrema pulverul entum (Hale) Hale, comb , nov. 
Bas ionym: Ocel.lul.aria pu l veMJ.lenta lla l e , Smi t h. Contr . Bot. 38: 29 

( 1978) . 
Myriotrema prcnoporell um (Nyl , ) Hale, comb. nov . 

Bas ionym : ThetOtroema pycnaporellum Ny l. Flora 59: 562 ( 1876) . 
Mvriotrema recl usum ( Kremplh . ) Ha l e , comb. nov. 

Basionym: Thalotrema realu8W11 Kremplh. i n Ny l . Bull. Soc. Linn . 
Normand;e, s~r. 2, 7 : 168 ( 1873). 

Myriotrema rug i ferum (Uarn . ) lln l c , comb. nov . 
Bas ionym : Thetotrema rugi f e.Y'U/TI Harm. Bull. Stanc . Soc. Sci. Nancy , 

s~r. 3 , 13:44 ( 19 12) . 
~lyriotrcma snn t essonii (Ha le) Hale, comb . nov. 

Basionym: Thelotrema santessonii Ha le, Phyto l . 26 :41 7 (1973). 
Myriotrelfla scabridum (Ha l e) lia l e , comb. nov. 

Basionym: Phaeotroema scabl'idum Hale , Myco t axon 7:380 ( 1978). 
~lrriotrema schi zos tomum (Tuck.) Hale. comb . nov. 

Bas ionym : TheZ.otrema schizootomwn Tuck. Proc. Amcr. Acad . Ar t s 
Sci. 5 : 411 (1862). 

\lyr iotrema secer nendwn (Harm ,) Ha l e , cornb. nov. 
Bas ionym: Tholo tl>ema sacernendum Harm. Bu ll . Sh:trc . Soc . Sci. 

Nancy , s~r. 3, 13 :40 (1912). 

Myrio~!!~~n0h~iTh!f~i~~:OsJ~[~~ll'}~;iiw~0~~i. n~;ta Soc. Sci. Fenn. 
7 :449 ( 1863). 

Myriotrellla s t eyennarkii (Ha le) Hale, comb. nov. 
8asionym: Thelotrema steyermarkii Hale , Phytol. 27: 496 ( 1974 ) . 

My r iotrcana subcompunctum (Nyl. ) Ha l e, comb . nov. 
Bas i onym : TheZotl'ema. subcompunctum Ny I . Bu I I . Soc. Linn. No rman

die , s dr. 2 , 2:i6 ( 1868) . 
Myriot r ema subconf orme {Ny l .) lla l e , comb. nov . 

Bas ionym: TheZotrema subccn[oTffle Ny l. J. Linn. Soc . Bot. 20:5 3 
( 1883). 

Myriotrema subwrlghtii (Ua le) Ha l e , comb. nov. 
Bas ionym : Ocellulai·ia subwrightii !ta le, Smith. Contr. Bot . 38: 32 

( 1978). 
Myriot r ema t erebran s (Ny l .) Ha l e, comb. nov . 

Bas ionym : TJzelotl'ema terebrans Nyl. Ou l l. Soc. Linn. ormandic , 
sdr. 2 , 7: 166 ( 1873). 

~lyriotrema terebra tul um (Ny l .) Ha l e , comb. nov . 
Basionym: Thel.otrema tet"ebratu lwn Ny l . Ann . Sci . Na t. Bot . , s 6r S, 

7 :315 ( 1867) . 
Hyriotrema trrpaneoides (Ny l. ) Hale, comb. nov . 

Bas ionym: Thelotl'"ema troypaneoides Ny l . in Triana & Planc hon , Ann. 
Sci. Na t. Bot., sdr. 4; 19: 335 (1863). 

~lyriotrema un isept atum (Uale) Ha le, comb . nov. 
Basionym : Oct~Z. lularia uniseptata Hale , Smi th. Contr. Bot. 38:33 

(1978 ) . 
~\yriotrema urceo l a rc (Ach. ) H\lle , comb. nov. 

Bas ionym : Thelotrema ureeo la:re Ach . Kong!. Vetens k. Acad. Nya 
!Iand i. 18 12: 90 ( 18 12). 

r.txriotrcma viridia l bum (Krcmp lh .) Ua le, comb . nov. 
Basionym: Thel.otr ema viridiaZ/nuri Krcmpl h. Flora 59 : 22 1 (18 76). 

Myriotrcma vol can i (llnlc) 1-\o l c, comb . nov . 
Basionym : Phaeot 'T'ema vulcani Ha le~ Sm ith . Contr. Bo t. 38 :37 (1978). 

~tyriot rema \'l'ighti.i (T. Tay l. ) llale , comb. nov. 
Ba s i onym: Endocarpon wightii T. Tayl. :in !look. l.ond. J. Bot. 6:155 

( 1847). 
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Myriotrema \<o'rightii (Tuck.) Hale , comb. nov. 
Ba sionym: Thelotrema tJr ightii Tuck. Proc. Amer . Acad. Art s Sci. 

5 :409 ( 1862). 

OCELLUI.ARIA 

OcelluZaria Meyer, Nebcnstunden 327 (1825) (generic name conserved over 
Ascidium F~e ex anno 1824) 
Type species: Thelotrema obturatwn Ach . 

Thelotl'ema s e c t. Ascidium (Fee) G. Sa li sbu ry 
Number of s pecies: 200 

Oce ll ul aria arecae (Vain.) Ha l e, comb. nov. 
Basionym: Thelotl'ema al'ecae Vain. Hedwigia 46:174 ( 1907). 

Oce lJ ul aria asiatica (Vain.) Hale, comb. nov. 
Ba s ionym: Thelotl'ema asiaticum Vain. Hedwigia 46:175 (1907). 

Oce l lu l aria auberiana (~lont.) Hal e , comb. nov . 
Basionym: The'Lotroema auberianum ~lont. in Sagra , !-li s t. Phys . Pol. 

Nat . Cuba , Bot. 163 (1842). 
Oce ll ul ar i a aurata (Tuck .) Hale, comb. nov . 

Basionym: TheZotrema aura-tum Tuck. Proc. Amer. Acad. Art s Sci. 
5:408 (1862). 

Oce llularia ca l edonien s is (Hale) Hal e, comb . nov . 
Basionym: Pha.eotPema caZedoniense Hale, Phytol. 27 :494 (1974). 

Oce llularia chiriquiensis (Hale) Hale, comb. nov. 
Basionym : Leptotroema chiriquiense Hal e , Smith. Contr. Bot . 38 :50 

(1978). 
Ocellul aria conformis (F~e) Ha l e, comb. nov. 

Ba s ionym: Thelotl'ema confome F~e. Essai Crypt. Suppl. 89 ( 1837). 
Ocel l ularia confusa (Ha l e) Ha l e, comb. nov . 

Basionym: Thelotr ema confu.sum Ha le, Smith . Contr. Bot. 16:32 
(1974) . 

Ocelluloria crassa (~lUl l. Arg.) Ha le , comb . nov . 
Bas ionym: Leptotrema crasswn ~Iilli. Arg. Flora 65:332 (1882). 

Ocell ul aria depres s a (f.!ont.) Ha l e, comb. nov . 
Bas ionym: Thetotrema depr essu.m ~tont . Ann. Sci. Nat . Bot., s 6r. 3, 

16:73 (1851) . 
Ocellularia epit:Z'¥a (Nyl.) Ha l e, comb . nov . 

Bas ionym: T otroema epitrypu.m Nyl. Acta Soc. Sci . Fenn . 7 :454 
(1863). 

Oce ll ul aria erumpens (~iagn.) Ha l e, comb . nov. 
Basi onym: Thelotl'ema el'wnpens Magn. Ark. Bot., ser. 2 , 3 ( I 0): 279 

( 1955) . 
Ocel lul aria eumorpha (Stirt .) 1-la l e, comb. nov. 

Ba s ionym: Thelotrema eumoltphum Stirt. Proc. Phi 1. Soc. Gl asgo "'' 
10:158 ( 1877). 

Oce llu laria fis sa (Nyl .) Hale, comb. nov. 
Basionym: Thelot:rema fisswn Ny l. Ann. Sci. Na t. Bot., s~ r. 4, 

11 :258 ( 1859) . 
Oce!lu l aria g l yphica (Ny l.) Ha le , comb. nov. 

Basionym: Thelotrema glyphicum Nyl . Ac t a Soc . Sci . Fenn . 7:4 53 
(1863). 

Ocel lularia grandis (Hale) Ha l e , comb. nov. 
Basionym: The lotl'ema gl'ande Ha I e , Phyto I. 26: 4 16 ( 197 3) . 



Occ l lularia i nt e r1>o nc nda (Nyl.) lla l e, comb . nov. 
Ba s.i.on)'lll: Ascidiwrt i n.terponendum Ny l . Scrt. Lich. Trop. Labuan 

Si ngapore, 20 ( 189 1) . 
Occ ll ularia interpos .ita (Nyl. ) Hal e . comb . nov. 

Bas i onym : Asci diwn interopositum Ny l . in Triana fi Pl anchon , Ann. 
Sc .i. N~t . Bot., s 6r. 4 , 19: 336 (1863). 

Occ l lularia l euci na (NOll. Arg. ) Ha l e, comb. nov. 
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Basi onym: The Z.otrema Zeu.cinum ~10 I I . Arg. Rev. ~!yeo I . 35: 1 0 ( 188 7) • 
Occ l l ul ar ja l cucomc l acna (Ny l. ) !-!a l e, comb. nov. 

Bas ionym: Thelo tr>ema leucanelaenwn Nyl. i n Triana & Pl a nchon , Ann . 
Sc i. Nat . Bot., s ~r . 4, 19 : 329 (1863). 

Oce llularia l ire ll iformi s (Tuc ~.) Ha l e , comb . nov. 
Basionym : ThelotPema Zit>ellifoYW~~ Tuck . Proc . Amer . Acad. Arts 

Sci. 6: 270 (1864). 
Oce ll u laria marive l c ns i s (Vain . ) Ha l e, comb. nov . 

Basionym : Thelotrema marivelense Vain. Suoma l. Ticdcakat. Toim., 
scr. A, 15: 176 (192 1) . 

Occ ll ul a ria ma ssa l ong i (~lont.) lla l e , comb. nov. 
Basionym: Ascidiwn masaaZcmgi ~lont . Ann. Sci . at. Bo t ., s~r . 4, 

14:174 ( 1860). 
Occ ll u laria mcios pcrma (Nyl.) 1-!a lc, comb. nov . 

Ba s ionym: TheZ.otr ema.meiospe:rmumNy l . Ann. Sci. Nat. Bot . , s6r. 4, 
19:333 (1863). 

Occ ll u l aria mctaphorica (Ny t .) I-ta l c, comb. nov. 
Basionym : TJzeZotrema metaphor icum Ny l . Acta Soc. Sci. Fenn . 7:4 55 

( 1863). 
Occ ll u l aria microspora (Zah l br . ) Ha l e. comb . nov. 

Ba s ionym: Leptotr ema microsporum Zah l br . Sitzb. Akad. Wiss. P.lath.
nat. Abt . 1( 111 ):392 ( 1902). 

Oce ll u larja monosporoides (Ny l .) lla le, comb. nov . 
Basionym : Thel.otrema monospo1•oides Nyl. Lich . New Zea l and, 76 

( 1888). 
Ocel lul aria neodomi nicana Ha l e , nom. nov. 

Basionym: Thelotr ema dominicanwn Ha l e, Smi t h . Contr . Bot . 16 :33 
( 1974) (non Ocellularia dominicana Ha l e ex anno 1974). 

Occl lu laria obscura (Ha l e ) Hale . comb. nov . 
Basionym: Phaeotttema obsau1"W11 Ha l e , Smith. Contr. Bot . 16 :31 

(1974) . 
Oce llularia panamensis (Ha l e) Ha l e , comb. nov. 

Bas i onym: Leptot'l'ema panamense lia l e , Smith . Contr . Bo t . 38; 54 . 
( 1978). 

Oce ll u l aria p l a nar ia (Ha l e) Ha l e, comb. nov. 
Basionym: Thelotr ema planal'iwn Ha le. ~lycotaxon 7:382 ( 1978) . 

Oce llul ari a praest a ns (Mil ll. Arg.) lia l e, comb. nov . 
Basionym: Thelot Pema p:rae stans ~lU ll. Ar g. J . Li nn . Soc. Lond . 

30 :453 ( 1895). 
Oce llularia psoromica (Ha l e) Ha le, comb. nov. 

Bas i onym: Phaeotl'ema psol'omicwn Ha l e, Mycot axon 7 :380 (1978). 
Oce llul ar i a sanfor diana (Za hlbr . ) Ha l e, c omb. nov. 

Basionym: Thelotrema sanf ol'di.anum Zahl br . Ann . ~1ycol. 33: 41 (1935) 
Ocellula rj a s tic t ica (Ha l e) Ha l e, comb . nov. 

Basionym: Phaeotl'ema sticticwn Hale, Myco t axon 3 :1 76 ( 1975). 
Oce llul aria s tram inea (Vain. ) Ha t e, comb . nov. 

Basionym: Thelo t:rema atra:minewn Vain. Suoma l . Ticdca kat. Toi m. , 
s er. A, 5 : 18 1 ( 1921). 
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Occ llul arin s ubpraestans (Ha l e) llale, comb. nov. 
Bnsionym : TheZotrema subp!'ae tans lla lc, Phyto l . 27: 497 ( 1974) . 

Occ llul a l'i a s uhs i mi l i s (lla l c) Ha l e , comb. nov. 
Bn s ionym : TheZot>'ema subsi.miZe llal e , Phyt o l . 27 : 497 (1974) . 

Oce llul aria tcnui s (Ha le ) Ha l e, comb. nov. 
Ba s ionym: Thelotr>ema tem4e llu l e, Smith. Contr. Bot. 16:38 ( 1974). 

Oce llul a ria thclotrcmo idc s (Leight. ) lla l c , comb. nov. 
Ras i onym: Asr:idiwn thelot"remoidea Leight. Tran s . Linn. Soc. Lond . 

27 : I 70 ( I 8 70) . 
Oce ll u lari a v ircn ~ (t-ll.l ll . Arg . ) lla l c , comb . nov . 

Ba s ionym: Phaeot>'ema viren 'lUl l. Arg . Fl ora 70:398 (1887). 
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SUf.INARY 

Thi rty- t hree speci es of f.lyxomyce t es a r c reported f rom 
th e Sonoran Desert of Ari zona i 46 species arc no""' known from 
this region. This unexpected va riety inc lud es some seldom 
co ll ected s pec i es such a s Licea f imicola . Puligo megaspom. 
Physarum straminipes , Oidymiwn sp. (in press), und D. kars 
t ensii, and three undesc ribed species . Field observa t ions 
and cultura l s tudies i ndi ca te tha t sc l er otial forma t ion and 
produc tion of small pla s modia arc important in t he life cyc l e 
of some of these organisms wh i ch are common on dead pl ant and 
dung substrates. Spore - to- s pore agar cul turc of Badhamia 
affinis , PhysaPWTI notabile~ a nd P. st:raminipos i s reported 
for the first time . 

Myxomycet es a r e known prima ril y as inhabitants of t emperate hard 
wood and coniferous forests and borea l for es t s (~lartin a nd Al exopou los, 
1969) . Some arc known from rain forest s a nd o ther tropical vegeta tion 
types (Alexopou l os, 1970 ; Farr, 1974 ; Reyno ld s and Al exopoulos, 197 1; 
Alexopoulos and Saenz , 1975; Braun a nd Ke ll er , 1976 ; Ke ll er a nd Br aun, 
1977 ) . But fe"' field collected specimens have been r epor ted from de
sert regions (Table 1) . 

Ramon (1968) r eported three sped es of Myxomycetes f r om the 
Saharan- Sindian phytogeog raphical territo ry, and s he attributed the 
smal l number of t ota l s pecies i n I s r ae l to th e arid charact er of the 
country. In a more comprehensive repor t of NOI" th Afr ican Myxomycetes , 
Faure l et a l. (1965) reported species for Mor occo, Al ger ia , a nd 1\lnis
i a, including twe lve desert s pecies from mois t chamber-cui turcd dung 
of Saharan animals (Table 1) . 

The sma ll numb er of ~lyxomycetes (24) previous l y known f rom th e 
Sonoran Desert (a l most a U from moist c hamber cu ltures) i s probably due 
to the fact that a l most no collecting of s lime mol ds ha s been done 
ther e (Ev enson, 1961) (Table 1). Severa l fungal gr oups ar e no!n' known 
t o be we l l represented in the Sonoran Deser t. These inc lude rusts 

!/Universi ty of Arizona Agricu ltura l Experiment St a tion J ourna 1 
Artie 1 e No. 3096. 



Table 1. Myxomycete species previously reported from desert habitat s . 

Species Locality 

Comatl'icha Zaza Ros t. 

C. luri.da A. Lister 

C. nigra (Pe r s. ) Schroet. 

c. pulchella (C . Bab. ) Ros t . 

Stemonitis flavogenita Jahn 

Echinostelium collicul.osum Whitney et Keller 

Licea fimicola Dearness e t Bisby 

L. pseudoconica Brooks e t Keller 

Perichaena c hrysosperma (Curry) A. Lis t er 

P. corticalis (Batsch) Ros t . 

P. depressa Libert 

P. vermicularis (Schw.) Rost. 

Ar cyl'ia cinerea (Bul J.) Pers. 

A. insignia Kalchbr . e t Cooke 

Badhamia macrociU'p<Z (Ces.) Ros t. 

B. paniaea (Fries) Rost. 

Fuligo cinerea (Schw.) t-lorgan 

F. megaspora Stu_rgis 

Arizona 

*Ari zona 

*A lge.ria 

*Algeria 
*Arizona 

*Ari zona 

*Arizona 

*Arizona 

*Ari zona 

*Ari zona 

*Arizona 
*Algeria 

*Ari zona 

*Arizona 

*Arizona 
• Al geria 

*Ari zona 

Ar izona 
Israel 

*Ar izona 

Mexi co 

Ne\\' t-lexico 

References 

Evenson ( 1961) 

Evenson (1961) 

Faure! e t a !. ( 1965) 

Faure! e t a l. (1965) 
Evenson (1961) 

Evenson (1961) 

Whitney and Keller (1980) 

Evenson ( 1961) 

Keller a nd Brooks ( 1977) 

Evenson ( 1961) 

Evenson ( 1961 ) 
Faure! e t al . (1965) 

Evenson ( 1961) 

Evenson ( 1961) 

Evenson ( 1961) 

Evenson ( 1961) 

Evenson (196 1) 
Romon (1968) 

Evenson ( 1961) 

Braun and Kel l er ( 1976) 

~lartin and Alexopou los ( 1969) 

.,. 
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Tabl e 1. ~lyxomycete species previous l y reported from desert habitats - (continued). 

Species Locality 

Crateriwn leucocephalwn (Pcrs .) Di tmar *Al geria 

Phystu".Q11 compresswn Alb . et Schw. 

P. didemoides (Pers.) Rost. 

P. Zeucopus Link 

P. mutabile (Rost.) G. Lis ter 

P. natabiZe ~lacbr . 

P. nucl.eatum Rex 

P. pusil.l.um (Berk. c t Curt.) G. Lister 

Physarwn sp. 

CoZZodernta ocuZatwn (Lippert) G. Li ster 

Didenna simpZ.e:c {Schroet.) G. Lister 

Didymiwn ane llus Morgan 

D. difforrne (Pers.) S. F. Gr ay 

D. dubiwn Rost. 

D. nigripes (Link) Fries 

D. vacciniwn (Our. et Mont.) Buchet 

unidentified plasmodium 

. 
Known onl y from moist chamber culture a t this l oca l ity. 

*Al geria 
*Ari zona 

*Algeria 

*Al geria 

'*Arizona 

Arizona 

*Alge.ria 

*Arizona 
Israe l 

*Arizona 

*Al geria 

*A l geria 

*Arizona 

Israel 

*Arizona 

•Arizona 
11Arizona 

*Arizona 
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(Cummins , 1979), wood-rotti ng f ungi (Lindsey and Gilbertson , 1975; 
Gilber t son et al ., 1976; Nakasone a nd Gil bertson , 1978) , a nd downy 
mildews (Solheim and Gilbertson, 1970) . 

Recent field coll ections and moist chamber cultures of substrates 
have yie lded 33 myxomycete species for a t otal of 46 s pecies from the 
Sonoran Deser t of Arizona incl uding Licea fimico l.a Dearness ct Bisby , 
Fu Zigo megaspora Sturgis, PhysaPWn struminipes Lis ter, Didymium sp. 
(B lac kwe ll a nd Gi 1 ber t son, 1980) , a nd D. ka:rtsttmsii Nann. -Brem., 
a nd three undescribed spec i es. Badhamia groaoi l is (Macbr.) Macbr . 1 

P}zysa:rum Zeucop}w.ewn Fries, P. stn:unin.ipes Lister, and Corrntricha 
Zaxa Ros t. are common. This unexpected variety and abundance is of 
great interest in a group kno\o.n primarily from more mesic habitats. 

Sonoran Desert l ocali ties commonly receive four to six inches of 
precipitation during the two month period of July and Augus t. A win
ter r ai ny season during December a nd January (Smith, 1956) also pro
vides condi tions favorab l e for fruiting of Myxomycetes. A va riety of 
s ubstra t es whic h supports fungal growth i s provided by the la.rge num
ber of species of vascular plant s in the Sonoran Desert (Shreve and 
Wiggins , 1964) . All fie ld co llec tions and pl ant moist c hamber devel
opments reported her e are from fallen dead pl ants or dead parts of 
living pl ants in contact with the ground. The mos t corrunon substrates 
for field co ll ections a r e cacti whic h have a thic kened outer tissue 
covering the cort ex a nd vascular tissue . Our fie ld observations show 
tha t these plan t s r e t ain some moisture up to a month after the l as t 
precipi t a tion, a.nd the temper a ture beneath them is sometimes 20°C cool 
er than that of the bare soil surface in summer. Only occasional spe
cimens are coll ect ed in the field on hardwoods. In addition dung of 
herbivorous animals is abundant and is another important subs trate fo r 
Myxomycetes . Of approxima te ly 80 species of Myxomycetes known to oc
cur on dung (E liassen and Lundqv is t, 1979) , twenty species (Table 2) 
are r eported from moist chamber cultures of dung of desert an i mals. 

~·o or more species of s lime molds fruiting i n a sma ll area on 
the s ame subs trate was common. The pr e s ence of inconspicuous sporangia 
of additiona l species oft en was not discovered until the coll ections 
were examined in the l abora t ory under a dissecting mic roscope. The 
l e tter after the co ll ec ti on number denotes specimen s from the same 
co llection. We be lieve that this close sympatry i ndicates a limited 
number of favorable microhabi tats fo r myxomycete growth and fruiti ng . 

~loist chamber cul tu.re observa tions a nd limited agar culture 
stud i es indica te tha t sc l erotia play a n important pa.rt in the life of 
these desert-inhabiting or gani sms. Sc l erotia are also fr equently 
found in fie l d collections ei ther associated with sporangia or as the 
on ly stage present. The ability to sc l ero ti ze quickly a nd for sc l ero
tia t o germinate and produce pl asmodia and fruiting bodies quickly 
woul d be an important attribute for surviva l under deser t conditions. 

Al exopoul os (1964) discussed the r apid sporul ation of some Myxo
mycetes in moist chamber culture . Spor angia produced in fewer than 
five days usua ll y be l onged to species with proto- or a phanoplasmodia. 
We have observed fruiting of Echinos teZ.ium minutum deBary within 7 to 
8 days of wetting moi st chamber materia 1. In addition, Didymium 
sp. (Bl ackwell and Gilbertson , 1980) a nd a n undescribed s peci es of 



Table 2. t-1yxomycete species knO\Io'l1 from herbivorous animal dung collected in deserts. 

Species 

Comatl'icha nigl'a (Pers.) Schroet. 

C. pulchell.a (C . Bab.) Ros t . 

Licea [Vnicol.a Oearn. et Bisby 

Perichaena coY'ticaZ.is (Ba t sch) Rost. 

ArcyY'ia cineY'ea (Bull.) Pers. 

Echinostel.iwn minutum deBary 

Badhamia gNoiUs (~lacbr.) ~lacbr. 

Badhamia s p. 

Puligo cinerea (Schw.) ~!organ 

F. septica (L . ) Wiggers 

Phys<U'Wll compr esswn Alb. e t Schw . 

P. didemoides (Pers.) Rost. 

P. leucopus Link 

P. nucleatwn Rex 

P. pusiHwn (Bert. et Curt.) G. Lister 

Cl'atel'iwn leucocephalwn (Pers.) Di tmar 

Did erma siJrrplex (Schroet.) G. Lister 

Didymi wn aneZ.Zus Morgan 

D. iY'idis (Ditmar) Fries 

CoHoderma ocul.atwn (Lippert) G. Lister 
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Didymium fruited within five days . In agar c ul tu:re these two species 
have extremely sma ll phaneropl a s modia which produce single spor angia 
(Blackwell and Gilbertson , 1980) a nd fonn sc l erotia of discre te macro
cysts similar to those r eported by Alexopoulos (1964) for species of 
Comatr>ichia~ Stemonitis., Arocyroia~ and Peroichaena . An even more intrig
uing observation was the appearanc e of one to four sporangia of Bad
hamia gmci'Lis within one to three days aft er wetting and numerous 
sporangia within six days in B. groaciLis and Physarwn straminipes . 
The large phaneropJasmodia of these two s pecies were often observed 
the day after wetting, and a lmost certainly formed from sclerotia a l 
though none wa s observed on t he substrates. 

The records on "''hich this paper is based were taken from speci
mens in the Univers ity of Arizona Herbarium and specimens co ll ected in 
the field by the authors during the sprj:1g, summer, and winter of 1979. 
Additional specimens which are i ndicated were obtained from moist 
chaJiber cultures of various desert substrates (Gil bert a nd ~tat·tin, 

1933). The myxomycete c lassification of ~tar tin and Alexopou los (1969) 
i s followed. Plant s ubs trate nomenclature fol t ows Kearny a nd Peebles 
(1966). All specimens are deposited in the Universi ty of Ari zona 
Herbarium. Collecting loca lities i n Arizona are li s ted be l a.,.,•. 

Tucson environs, Pima Co . , 2400 ft; Saguaro National ~1onooent, 
West Unit (SNMW) , TUcson ~ltn. foothill s , Pima Co., 2600 ft; 
Sil Nakya Hills (SNH), Papago Indian Reservation , Pima Co., 
2400 ft; Molino Basin, Santa Catalina ~t ts. 1 Pima County, 4500 
ft; Santa Rosa Valley, Papago Indian Reservation, Pinal Co., 
2000 ft; Organ Pipe National Monument, Quitoboquito Spri ng, 
Pima Co., 1500 ft; Saguaro Nationa l Monument , East Unit (Sm1EL 
Rincon Mtn. foothills, Pima Co., 3100 ft; Redington Pas s Rd . 
(RPR), Rincon ~1tn. foothills, Pima Co., 5300 ft; Or ange Grove 
Rd . (OGR) 1 Santa Catalina ~ttn. foothill s , Pima Co., 2700 ft; 
Camino Padre l sidoro (CPI), Santa Catalina Mtn. foo thills , 
Pima Co . , 2800 ft; Santa Rita Experimental Rang e (SRER), 
Santa Rita ~ttn. foothi lls, Pima Co . , 3500 ft; ~tt. Lerranon II.,.,'Y., 
Old Federal Prison Camp (Head of Soldier Canyon), Pima Co ., 
5000 ft; Superior, Dripping Springs Mtns . , Pi nal Co . , 2600 ft. 

COMATRICHA LAXA Rost. - OGR, on corrugated cnrdboard, 25 1\ug. 1979 , 
79-054; SNME, on CaJ'negiea gigantea (Enge l m.) Britt. e t Rose (sag
uaro) , 28 Aug . 1979, 79-068; SNHE on CeP<:idiwn mic>•ophyZZwn (Torr.) 
Rose et Johnst. (yellow palo verde), 28 Aug . 1979 , 79-0678 ; CPI on 
Prosopis juliflom (SW.) DC. (mesquite), 26 Aug. 1979 , 79-056Bi ORG 1 on 
Opuntia fuZgida Engclm. (jumping choll n), 25 Aug. 1979, 79-0SSC; SRER, 
on jumping cholla 1 24 Aug. 197 9, 79-0458. 

The genus Comatroicha is .,.,•e ll repres ented i n a lpine habitats of 
Arizona (Evenson, 1961; Gilbertson a nd Blach·ell, unpublis hed) . Al
though C. la:r:a was the only s pecies co il ected by u s in the desert it 
was conunon in severa l l oca lit ies. Collection 79-054 occupied a 2 x 4 
ft area on three layers of a discarded corrugated cardboard box ""'hich 
had been rain-soaked three weeks before collection. 

LICEA FIMICOLA Dearness et Bi s by - Tucson, on goa t (?) dung, U. of 
Arizona Mycology c l ass, moist chamber, Feb. 1977 . 

LICEA PARASITICA (Zukal) Martin - SN~IW nature trail, on OZneya tesota 
Gray (ironwood), 21 Aug. 1979, 79-0418; OGR, on jumpjng cholla, 25 Aug . 
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BAOHAUIA GRACILIS ()lacbr.) Ma c br . - Tanque Verde Rd., on deer dung, 
moi s t chamber, s ubs trJt e co ll ected ~lay 1979, "''ct 14 !-lay 1979 , fruited 
29 ~la y 1979, 79-01 2; SN~IW, on saguaro , moist chamber, s ubstrate col
l ected July 1973, wet 14 )lay 1979 , fruited 22 )lay 1979 , 79-0 17A; SNH. 
on Lemair eocereus thu:rbeY'i (f:ngc l m) Britt. et Rose (organ pi pe cactus), 
8 June 1979, RLG 12069A ; SNH, on saguaro, moist chamber, substrate col
l ected 8 June 1979 , wet 21 J une 1979 , fruited 27 June 1979, 79-0198; 
SNH, on saguaro, 8 June 1979, RLG 12072C; SNH, on saguaro , moist cham
ber, s ubs trate co llected 8 June 1979, "''et 21 June 1979 , fruited 24 
June - 26 June 1979, 79-021; SNH, on jack rabbit dung, mois t chamber , 
substrate co ll ec t ed 8 .June 1979, wet 21 June 1979 , fruited 23 June-
30 June 1979, 79-027 ; '"'"CP l , on unidentified her bivorou s dung, moist 
chamber, s ubs trat e co ll ec ted Oct . 1978 , ~t~•e t 20 Nov. 1978 , frui ted 8 
Dec . 1978, 79-031C; SNt-lW, Signal Hill, on saguaro, 22 Aug . 1979, 79-
0338, 79-035, 79-037, 79-038, 79- 039; CP l , on Opuntia phaeacantha 
Engclm . (Enge l ma nn prick ly pear) , 26 Aug . 1979 , 79-04 9, 79-05 1; OGR, 
on jumping cho ll a, 25 Aug. 1974, 79-0528; OGR, on Enge lmann pr ick l y 
pea r, 25 Aug. 1979 , :'9-053 ; OCR, on Ferocactua L>is liaenii (Engc1m . ) 
Britt e t Rose (ba rrel cactus) 25 Aug. 1979, 79-055; OGR , on Fouquieria 
spZendens Enge lm. (ocoti ll o). 25 Aug. 1979, 79-057; OGR, on jumping 
cholln, 25 Aug. 1979, 79-059; OGR, on Enge lmann pr ick l y pear , 25 Aug. 
1979 , 79- 060, 79-062; SNt-lE, na ture trai l, on saguaro, 28 Aug. 1979, 
79-065, 79-066; Or gan Pipe Na t iona l Monument , Quitoboquito Spring, on 
Populus f'remontii S. Wats. (Fremont co ttonwood), 31 Mar . 1979, RLG 
11 947; SRV, on sagua1·o, 11 Nov. 1971, Elmer R. Ca nfie ld No. 71-364; 
Old Federa l Prison Camp, on Parry agave, 20 Nov . 1979, RLG 12277 ; RLG 
12279; RLG 122828 ; RLG 1228 1; OGR , on Engelmann pri ck l y pear, 11 Nov. 
1979 , RLG 12251; RLG 12252 ; RLG 12253; CPl , on Aloe saDOnG1'ia Haw. 
(a loe) 11 Nov. 1979, RLG 12244 ; CPl, on Agave americanGL . (American 
agave) 11 Nov . 1979, RLG 12245; SNt-fW, on saguar o, 14 Nov. 1979, RL.G 
12270; St-.'t-11\1, on Enge l mann prick l y pear , 14 Nov. 1979, RLG 12273; 
lololino Basi n, o n Parry agave , 13 Nov. 1979, RLG 12261; SNH, on saguaro, 
7 Nov . 1979, RLG 12238; SNH, on organ pipe cactus , 7 Nov . 1979 , RLG 
12235; ltLG 12239 . 

This s pecies was coll ec t ed i n a ll loca liti es ~t~•here dead cacti 
were examined a nd wa s one of th e fe~t~• species found in l a r ge frui t ings. 
Spore mark i ngs (Scheet z a nd Alexopoul os, 1971) wer e consistent in a ll 
coll ec tions and in agar- cui tured ma t erial , and spore co lor was gener
a ll y dar k but somewha t variabl e . 

BADHAMIA MACROCARPA (Ces.) Rost. - SNt-IW , nature trai l , on ironwood, 21 
Aug . 1979, 79-04 1A. 

BADHAMI A SP. - '*RPR, on o ld cow du ng , mois t chamber, substr a t e coll ec
ted May 1979, wet 14 ~lay 1979 , fruited 24 May 1979, 79-0148. 

I n culture this species consis t entl y had di s tinct l y ova l spores 
with spines at one end and s ide with the othe r end and s ide smooth. 
Except fo r th e spore or namen t ation this s pecimen is simi lar to B. ovi
spora Racib. and B. apiculospora {Hti rkOnen) U. El iass. et Lundq . 

BAOHANIA PAIIICEA (Fries) Rost. - SRER, on jumping cho ll a, 24 Aug . 1979, 
79-046; SNH, Pa pago India n Reserva t ion, on saguaro , 8 June 1979 , RLG 
12072A. 

PHYSARUM AURISCALPIUU Cooke - Santa Rita Exp . Range , on jumping choll a, 
24 Aug . 1979, 79-0450. 



PHYSARUMCOf.!PRESSUM Alb. et Sch"''·- SN~Ih' , Signa l Hill, on sagu"'ro, 22 
Aug. 1979, 79-033A, 79-034, 79-036 . 

PHYSARUM LATERITIUM (8c1·k . et Rav . ) Morg:~n - SNH, on o1·g:an pipe cactus, 
moist c hamber, substrate co ll ected 8 J une . 1979 , "''et 2 June 1979 , (red 
sclerotium), fruited 23 July 1979, 79- 026A. 

Thi s spec imen wns co ll ected ns a ye ll ow p la smodium which formed 
a red sc lerotium before being pl::lc ed in moist c hamber cu l ture . The 
p l asmodium did not f ruit unt i 1 it wa s placed in direc t li ght from a 
"'' indow. 

PHYSARUM LEUCOPHAEUM Fries - SNMh' , na ture trai I, on saguaro, 21 Aug . 
1979, 79-042A; SN)I~' . Loop Rd .• on jumping cho1 1a, 21 Aug . 1979, 79-
0~14; SRER, on jumping cho lla , 24 Aug . 1979, 79-04SC; OGR, on jumping 
cho ll a, 25 Aug. 1979, 79-052, 79-0588; OGR, on Enge lma nn prick l y pear, 
25 Aug. 1979, 79- 061; SN~IE, nature trai l , on ye ll ow pa l o verde, 28 Aug. 
1979, 79-0638; 79- 067A. 

PHYSARUM LUTEOLUM Pec k - ~!o l i no Ba s in, on Parry agave, 13 Nov. 1979, 
RLG 12274. 

PHYSARUM NOTABlLE ~!acbr. - Sf\1-lh' , nature trail, on s agu:lTo, 21 Aug. 
1979, 79-0428 . 

PHYSARUM PUSILWH (Berk. et Curt.) G. Liste r - •cP I , on unident ified 
herbivorous dung, moist c hamber , subs t rate co ll ected Oct. 1978, wet 
Nov. 1978, fruited 2 Dec. 1978, 79-0318 . 

PHYSARU/.f STRAMINIPES lister - SmiW, on saguaro, moist c hamber, sub
s trate co ll ected July 1973, we t 14 ~lay 1979 , 79-017C ; SNH, on saguaro, 
moist chamber, s ubstrate collec ted 8 June 1979, \<I'C t 21 June 1979, 
fruited 27 June, 1979, 79-019C; SNii, on organ pipe cactus, moist cham
ber , subs trate collected 8 June 1979, \<I'Ct 21 June 1979, fruited 26 June 
1979 , 79-023; SNH, on saguaro, 8 J une 1979, RLG • t 2069B, 1207 1 , 120728; 
SNI-1, on saguaro , 7 Nov. 1979, RtG 1 2234; ntC 12257 . 

This is the third r e port of P. su-aminipes from the Western Hemi
sphere. Spor e a nd s por ang i a ! morpho l ogy agreed with the description of 
Martin a nd Alexopoulos (1969). Sporangia ! sta l ks were short and stout 
in mois t c haraber deve l opments a nd lacking i n field coll ected specimens. 
Spores "''ere distinctly ornamented with pale lines due to absence of 
spines. These pale areas "''ere usua ll y the site of wrinkl es forming a n 
overlying re ticulum (Sheetz a nd Al exopou l os, 1976) . 

PHYSARUM VERNUM Somm. ex Fries - *C Pl, cu lt iva t ed sedge debris, 26 Aug . 
1979, 79-050; CP I , on American agave , lJ Nov. 1979, RI.G 12244; SN!>IE, 
na t ure tr~li 1 , on yel l ow pa l o verd e, 28 Aug . 1979 , 79-063A ; Old Feder al 
Prison Camp, on dead l eaves of Agave schottii , 10 Sept. 1979, RlG 
12151. 

DIDYMIUM AIIELWS ~1orga n - •cP J , unidentified he rbivorous dung , moist 
chruJ~bcr, subs trate co ll ected Oct. 1978, "''ct 20 Nov. 1978, fruited 2 
Oec. 1978, 79 - 031E. 

This spec i men grew easily f r om s pore to spore in agar c u1 ture. 

DIDYMIUM DUBIUM Rost. - SNf.IE, nature trail, on yell ow pa l o ver de , 28 
Aug. 1979, 79-064. 



1979, 79- OSSA. 

LI CEA PEDICELLATA (II. C. Gilbert) 11. C. Gi l bert - SRER, on jumping 
cho ll a , 24 Aug. 1979 , 79- 045E. 
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PERICIIAENA CORTICALIS (Bats c h) Ros t. - SN~IW nature trai 1, on sagua r o , 
21 Aug. 1979, 79-040; SNH, on s aguaro, moist chamber, substrat e co l
l ected 8 June 1979, we t 21 J une 1979, fruited ? , 79-019E; Drippi ng 
Springs f.1tns. , 10 mi S. Superior, on saguaro, RLG 10549, 4 Nov. 197 1. 

PERICIIAENA DEPRESSA Libert - Molino Ba sin, on Agave pa1'l'yi Engelm. 
(Parry agave) 13 Nov. 1979, RLG 12262. 

PERICIIAENA VERMICULARIS (Schw.) Rost. - SNH, on Opuntia sp. (c hoUa). 
moist chamber, substrate co ll ected 8 .June 1979, k'Ct 21 June 1979 , 
fruited 2 July 1979 , 79-0188; SNH, on saguaro , mo i st chamber, substrat e 
collected 8 June 1979, wet 21 June 1979, fruited 2 Ju l y 1979, 79- 0 190. 
Old Federal Prison Camp, on Parry agave , 20 Nov. 1979, RLG 12278; RI.G 
12280; RLG 12282A. 

ECHINOSTELIUM MINUTUM deBary - Tucson, on unidcntifi c;d dung, moi s t 
chamber, substrate co ll ected Oct. 1978, wet 14 ~lay 1979, fruited 29 
f.lay 1979, 79-010; RPR, on cow dung, moi s t chamber, subs trate co ll ected 
May 1979, wet 14 ~lay 1979, fru~ited 22 ~lay 1979, 79-014A; SNH, on 
choU a, moist chamber , substr ate coll ec t ed 8 J une 1979, wet 21 June 
1979, fruited 28 June 1979, 79-0 lSA. 

FULIGO CI NEREA (Sch\oo·.) f.k>rgan- *CPJ, Tucson, on unidentified herbivor
ous dung, moist chamber, s ubs tra t e collected Oct . 1978, \oo'et 20 Nov. 
1978, f ruited 2 Dec. 1978, 79-0310 . 

In agar cu lture this isolate of F . cinel'ea grew easily. Some 
pl asmodial fragments a lways sc l erotized when the main part of the p las
modium fJ"Ui ted. 

FULI GO f.IECASPORA Sturgis - Tucson Rose Carden, on soi l, 26 June 1950, 
R. 8. Streets. 

Thi s specimen is typical of the description given by Martin and 
Alexopoulos (1969), except that spore s ize is sma ller (13- 15 ~m). 

FULIGO SEPTI CA (L.) Wiggers - SNI-IW nature trai 1, on soil, 21 Aug. 1979, 
79-043; Circle 0 Worm Ranch (brought into plant c linicL on horse dung, 
24 June 1976; SNII, on soil, 7 Nov. 1979, RLG 12241; on l eaf mol d in 
flower bed, Sept . 1979, RLG 12248 . 

A singl e well-matured ae thalium (79- 043) was coll ected on bare on
shaded desert soi l . Soil temperature "''as approximate l y 62 C (130 F). 

BADHAMIA AFFINIS Ros t. - *CPI, Tucson, on mesquite, 26 Aug. 1979, 79-
056J\; SNH, on saguaro, 8 June 1979 , RLG 12069C; SNr-1W, on saguaro, 14 
Nov . 1979, RLG 1227 1. 

One specimen was grown from spore-to- spore on ha lf streng th corn 
meal agar. a nd s pora ngi a ! morpho! ogy was consis tent with fie l d co li ec
ted material. 

*Deno t es spore-to-spore culture on half s trength corn meal agar (Gray 
and Al exopoulos, 1968). 
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DIDYMIUM SP. (B l ackwe ll and Gilber t son , 1980) - •SN~I\\1 , on saguaro, 
mo j st chamber, subs t rate co ll ected July 1973, "'-'Ct 14 May 1979, f r uited 
22 May 1979 , 79- 0178 (Type); SNH, on saguar o , moist chamber , substrate 
co ll ected 8 J une 1979, wet 21 J une 1979, fruited 26 Ju ne 1979, 79-019A. 

The minute spor a ngia o f t his species fruited abunda nt l y on the 
mois t chamber-cultured saguar o from Saguaro Nationa l ~!onumcn t . Only 
four s pora ngia wer e produced from Sil Nakya !H il s , but t hey were simi
l ar i n a U r espec t s to the SNt-1 coll ect ion. In ha l f str eng th corn mea l 
agar culture pl asmod ia for med numer ous sc l er otia (B l ackwe J 1 and Gil
bert s on, 1980). 

DIDYMIUM IRIDIS (Oi t ma r } Fries - *C PJ , unidentified herb i vorous dung, 
mois t chamber, s ubs tra t e collec t ed Oct. 1978, "''Ct 20 Nov. 1978, fruit
ed 6 Dec. 1978 , 79-031A . 

Mass s pore, s ing l e - s pore, a nd sc l erotia ! cuJ t ures on agar produced 
numerous pha neropl asmodi a whi c h r emained smu J 1 and p1·oduced up tO five 
or six s por a ngi a upon fru iting . 

DIDYMIUM KARSTENSII Nann. - Br cm . - *SNMW , nature trai l, on iron~ood, 21 
Aug. 1979 , 79-041C. 

Didymi.wn ka:rstensii is simi l ar t o D. squamu Zoswn except for spore 
morphology . Spor es have a rough over l ying reticul um l ike t hat of Bad
hamia gl'O.Cil.is and Physarwn stn:zmini.pes . The pr esumpt ive phaner op t as
modium of thi s spec ies devel oped from fi e ld co ll ec t ed s por es sOh'n on 
half strength corn mea l agar was col orl es s to s lightl y c r eamy . Sc l er
otia formed a bundantly , but sporulation was aberrant a nd pr event ed 
pos itive identification. 

DIDYMIUM SP. - *SNH, on organ pipe cac tus , nto i st c hamber, subs tr::t t e 
collected 8 June 1979, we t 21 Jun e 1979, f r uited 26 June 1979, 79-
0268. 

This undescribed s pecies pr oduced sma ll , pul vi n<l t c s por a ngia. 
Dis t i nc tive capill i t ia l o rn3lllenta t i on of beJI- s haped enl argements i n 
moi s t chamber deve lopments was no t present i n aga r-cul turcd spora ngia. 
~linut e phaneroplas modia simil ar t o those found i n D. e:remophilwn pro
duced a s ingl e s pora ngium. l n culture the pl asmodia sc l er o t izcd read
ily . 

DIDERMA EFPUSUM Link - SRER , on j umping c ho lla, 24 Aug. 1979 , 79-048 . 

DIDERMA SP. - SRER , on jumping c holla, 24 Aug. 1979, 79- 045A . 
This s pecimen consis t s of pa l e pi nk effu sed pl asmodiocar ps wit h 

highly bra.nc hcd . dar k , thick capillitium. :tnd spor es pa l er o n one side. 
The spores ger minated . but did not produce plasmod i a i n agar cui turc. 

ACKNOWLEDG~tENTS 

We thank Dr . D. H. Pfis t er of the Far l ow Her bar i um of Cr yptogamic 
Botany . Harvard Uni versi t y. for provid i ng some of the liter a ture cited . 
Field work by Blackwell was support ed by a Hope Coll ege ~lellon Facul ty 
Development Gr ant. 



149 

LITERATURE CJTED 

ALEXOPOULOS, C. J . 1964. The rapid s porulation of some ~tyxomyce tes 
in mois t chamber cu lture . South"'·e s t ern Naturali s t 9:155- 159 . ALEXOP
OULOS, C. J . 1970 . The rain fore s t Myxomycetes. In A t r opical rain 
forest . , (R . T. Odum , cd.). Ch. F-3:F-2l - 23. ALEXO POULOS, C. J. , and 
J. A. SAENZ R. 1975. The ~tyxomycctcs of Cos t n Rica . ~lycotnJCon 2:223-
271. BLACKWELL, ~!. , a nd R. L. GI LBERTSON. 1980. Didymium eremophitwn; 
A new myxomycete frora th e So no r a n Desert. P.tycol ogia 72 : i n press . 
BRAUN, K. L., and II . W. KELLER . 1976 . P.tyxomyc etes of f.lexico I. 1-lyco
taxon 3:297-317. CU,.IMJ NS , G. B. 1979. Rus t fu ngi of the Sonoran De-
sert. Mycotaxon J O: J- 20. ELI ASSON, U., and N. LUNOQVlST . 1979. Fim-
i col ous ,.lyxomycetes. Bot. Notlser 13 2 : 551-568. EVENSON, A. E. 196 1. 
A p1·eliminary repo rt of the t-lyxomyce t es of southern Arizona. ~lycol ogia 

53:137-144 . FARR, fo.l . L. 1974. Some ne"'' myxomycete r ecord s f rom th e 
neotropics and some taxonomic probl ems in the ,..lyxomycetes . Proc . Iowa 
Acad . Sci. 8 1 : 37-40. FAUREL , L. , J . FELD~IANN , and G. SCHOTTER. 1965 . 
Catal ogue des Myxomycet es de J' Afr ique du No rd . Bull . Soc. Hist . Nat. 
de ! ' Afrique du Nord. 5S : 7- 39. GILBERT, H. C., and G. W. ~IARTIN. 1933. 
Myxomyce t es found on the bark of living trees . Un i v. Iowa Stud . Nat. 
Hi s t. 15:3-8. GI LBERTSON, R. L. , H. H. BURDSALL, JR., a nd E. R. CAN
FI ELD. 1976. Fungi tha t decay mesqui t e in southern A.rizona. t-tyco t ax· 
on 3 :487-551. GRAY, k' . D. , and C. J. ALEXOPOULOS. 1968 . Biology of 
the Myxomycetes . Rona l d Press, N.Y. 288 p. KEARNY, T. H. , and R.H. 
PEI:: BLES. 1969 . Arizona jl.ora . Uni v . Cali for nia Press. Berkeley and 
Los Ange l es . 1032 p. plus s upp l ement. KELLER , 11 . W., and K. L. BRAUN. 
1977 . Hyxomyce tes of ~lexico JI. Bol. Soc. Hex . ~lie. II: 167-180. KEL
LER, H. h1

, , a nd T. E. BROOKS . 1976 . Cortico l ous t-lyxomycetes V: Obser
va tions on the genus Echinostelium. t-tyco l ogia 68 : 1204-1220. KELLER , 
H. W. , a nd T. E. BROOKS . 1977. Cor tico lous t-lyxomyce t es V!I : Contribu
tion tO\'o'ard a monograph of Licea , five new s pecies . t-lycol ogia 69: 667 -
684 . LI NDSEY, J. P. , and R. L. GILBERTSON . 1975 . Wood - inhabiting 
homo basid iomycetes on saguaro in Arizo na . Mycotaxon 2:83-103. t-tARTI N, 
G. W., and C. J. ALEXOPOULOS. 1969 . The Myxomycetes. Univ. of I owa 
Press. 560 p. NAKASONE, K. K. , a nd R. L. GILBE RTSON. 1978 . Cu l tura l 
and other s tudjes of fungi tha t decay ocotillo in Ari zona . Myco l ogi a 
70 : 266-299. NANNENGA-BREMEKAMP , N. E. 1964. Notes on Myxomycetes 
VIII . A ne"'' s pecies of Didymium from th e Net herl ands. Acta Bot. Neerl. 
13 : 246- 249. RAMON. E. 1968. Myxomycetes of I s rael. Israe l J. Bot. 
17 : 207-211. RANZONI . F. V. 1968. Fungi iso l ated in cul ture f r om soil s 
of the Sonor a n Deser t. f.lyco l ogia 60:356-371 . RAPER, K. B., and C. J. 
ALEXOPOU LOS . 1973 . A myxomyc e te wi th a singul ar myxamoeba l encyst men t 
s tage . MycoJogia 65: ! 284 -1295. REYNOLDS, D. R. , and C. J. ALEXOPOULOS . 
1971 . Southea s t As i a n ~lyxomycctes. I . Thai l and and Burma. Pacific 
Science 15:33-38. SCHEETZ, R. W., a nd C. J. ALEXOPOULOS. 197 1 . The 
spores of Badhamia gracilis (Myxomycetes) . Trans . Am. t-ticro . Soc. 90 : 
473-475. SCHEETZ , R. W., a nd C. J. ALEXOPOULOS. 1976 . Studies on the 
spor es o f Myxomycetes . I 1. Phyaarwn straminipes . ~lycotaxon 4:335-339. 
St-IREV E, F., a nd I. L. WIGGINS . 1964 . Vege·tation and jlora of the Son
Ol''an Dese2•t . St a nford Un iv . Press, Stanford. Calif. 2 vo l. 1740 p . 
SMITH, 1-1. v. 1956. The climate of Ari zona. Un i v. Ari z . Agric . Exp . 
Sta. Bull. 279. 99 p . SOLHEUI, W. G. , and R. L. GILBERTSON. 1973 . 
Peronospora species i n Ari zona. f.lycopathol . e t Myco l . Appl. 49:153 -1 59. 
WJHTNEY, K. o., and H. w. KELLER . 1980. A neto~· species of Echinos teZ. 
iwn. ,.lycoJogia 72: in press . 



~AYC 
Vol. XI, No . 1, pp. 150- 164 April-June 1980 

D ronHU~I ATR ICHU~I . A NEW ~IYXO~IYCETE 

FRO~I SOUTH-CENTRAL TEXAS 

~IARY R. HENNEY 

Northrop Services, Inc., P. 0. Box 344 16 
Houston, Texas 77034 

CONSTANTI NE J . ALEXOPOULOS 

Ce ll Research In s t itut e and Department of Bot any 
University o f Texas at Aust i n 

Aus tin, Texas 78712 

and 

RAniOND W. SCHEETZ 

Bio l ogy Department, Un ive rsity of Southern ~lississippi 
Hattiesburg, ~lississippi 39401 

SUM>\IA RY 

Didymium at richum ~1. R. lienney and Alexopoulos i s 
descr ibed from south - central Texas. Because of the presence 
of crystall ine l i me on its pe r i dium, t he or gani sm i s placed 
i n the genus Didymium despite i t s l ack of capi llit ium. The 
spo rangia are produced ei the r si ngl y or i n heaped c lus ters 
resembling pseudoaetha l ia. The spores, under the o il imme r
sion objective of t he light microscope, appear t o be mi
nute ly ve rrucose or fain tl y reticu l at e , but t he scannin g 
e l ectron microscope reveals a conspicuous , i f some times 
broken, reticu l at ion. Th e o ft en c lustered sessi l e sporangia , 
the compl et e ab sence of capillitium and the ret icul ate 
spor es, all char ac t e r s "hich have proved t o be stabl e on 
various natural and artificia l substrata under three con
ditions of t emperature and after numerous subcultur es i n th e 
1 as t 16 years, make Didymium atrichum di f fi cult to confuse 
with any previous ly known myxomyce te. lhe organism com
pletes its I ife cyc l e from spo re to spor e in mass-spore 
culture \Vit hin seven days unde r favo rab l e conditions, and i n 
monos po rous cult ure in about 14 days . Li ght is not requi red 
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by the milky ~>hite phanerop l asmodium to sporulate. 

INTRODUCTION 

On December 29 and 30, 1962, one of us (~IRH) co I lee ted 
various materials in south- central Texas for moist chamber 
c ultures, hoping to deve lop myxomycet e fructifica tions for 
a cont i nuin g project ~>hich aims to assemb l e a I is t of ~lyxo
mycetes occurring in Texas (Alexopoulos, 1965 ; Alexopoulos 
and Henney, 1971). This material "'as placed in moist cham
bers a few days I ater according to the method of Gilbert 
and ~lartin (1933). Severa l mi nute , sessil e myxomyce t e spo
ran gia (Figur e 10) 1 devoid of capill it i um, but with fu ll y 
matured spo r es , ~<hich deve loped on a le af that had fa llen 
from a Bauhinia sp. tree, cou ld not be placed in any known 
species , but appeared to be l ong to the genus Didymium be
cause of the crysta ll ine lime on thei r perid;a ( Fi gures 11-
14) . Spores ~<ere ~>e ll developed and their marki ngs were 
quite di ffe r ent from those of any kno~<n species of Didymium. 
Under th e phase contrast oi l i mmersion objective th_e_y __ _ 
appear to be faintl y reticulate i n some specimens an d 
punctate or spiny in others. The scannin g e lectron micro
scope , howe ver, r evea l e d a very conspicuous ret icul ation 
(Figu re 19) in a ll spor es examined . No co l umell a ~<as 

present in any of the spo r angia examined, except for a sma II 
calcareous dome in some sporangia, which might be inter
preted as a rudi mentary columel l a. Energy dispe r sive x-ray 
spectrometry2 has demonstrat ed (Figure 20) the presence of 
phosphorus in the spo rangia. Schoknecht ( 19 75) reported 
traces of phosphorus in Didymium t rachysporum G. Li s t e r. 

~IATERIALS, ~IETI-IODS, AND RESULTS 

Iso lation. Spores f rom several sporan gia ~<ere s us
pended in about 3 ml of sterile di s till ed water i n a sma ll 
sere~< cap tube, ~>hi ch ~<as shaken vigo rousl y for a few 
seconds to disperse the s pores. ~1onospo rou s cui tures ~<ere 

prepared by spreading a few loopful s of th e spore suspension 
and of a suspension of Enterobact e r aero genes ee l I s ove r th e 

1AJ1 ma t er i a l for SE~I ~<as prepared accordin g to standa rd 
procedures (Schee t z ~ Al exopo ul os, 1976). 

2Procedure described in Ne lson, Scheetz, and Alexopoulos, 
(1977) . 
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su r face of three Petri dishes conta1n1ng lactose- yeas t ( LY) 
3% agar and a llowin g them t o dry . Well- separated spores 
~·e re cut out under a dissectin g mic roscope at 90X magni:fi
ca t ion and transplanted to a plate containin g five or six 
gl ass rings emb edded i n LY agar, one spore to a ring . Each 
r i ng was then checked under the low p01•er of a compound 
mic r oscope to insure that i t contained but a s ingl e spor e. 

As it turned out, t he organism compl eted its l ife cycle 
in monosporous culture, and mass spore transfers were rou
tinely made th ereafter to perpetuate the organism in 
culture. Smart (1937) i nd icated that ge rmination of singl e 
myxomycete spores is more difficult than germinat ion in 
mass spore sowings. '11\i s presented no ser ious probl em with 
our organism , as 54.8\ of the isolated spores ge rminat ed i n 
our experiment s. 

Spore germina t ion. Spore ge rminat i on was observed 
ma ny t imes in hanging drops prepar ed as fo ll ows: Helted, 
hot LY agar was poured onto a large (45 X 50 mm) cover s l ip 
and th e excess agar was drained off l eaving a thin film on 
the cover gl ass . After a few seconds wh en the agar was dry, 
t~<o drops of s teri l e water were pl aced on the aga r i n the 
midd l e of the cover s lip and inoculated with spores from a 
14-day old culture that had sporulated freely. This pr ep
aration ~<as i nverted over a small, pl as tic Petri di sh half 
filled with s t eri le water. 

Spore germination could be observed in the hanging 
drop through the cover s l ip and the thin l aye r of agar, 
under the low and high powers of the microscope and often 
under the oi l immersion objec t ive . Spores were examined 
eve ry hour from the time of inoculation unt i l the ge rmi
nation process had been completed. 

Spores germinate by th e cracking method as de scrib~d 
by Gilbert ( 1928) fo r Fuligo septica (L) Wi ggers and as is 
charact eristic of th e Physarales in gener a l . TI1e first 
i ndication of germination is a slight crack in th e spore 
wall. This is soon follo~<ed by a flow of protoplasm 
through the V- shaped opening . At f i r s t myxamoebal (Figure 
5), the protopla s t becomes ve ry ac tive, produces f l age lla, 
and swims away as a swarm ce ll (Figure 6). Two hours after 
i nocu l a t i on many s ~<arm ce lls could be seen in the han ging 
drop . Maximum ge rmination occurs in two to five hours. 
Neve r was more th an one protoplast seen emerging from a 
spor e . 
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Figures 1-9. Didymium atrichum. I. Sporangia on bark . 
SE~I X 56. 2 . Clustered sporangia on bark. SEM X 32. 
3. Sporangia on I ea f. SE~I X 32. 4. C I ustered spo
rangia on agar. SE~I X 27 . 5. Germinating spore. 
Phase contrast X 9,950. 6. Swarm cell . Phase con
tras t X 1, 000. 7. Young plasmodium. Phase contrast. 
X 90 . Plasmodium at a later stage. X 16. 9. Al
most ful I gro~<n plasmodium X 16. 
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Figures I 0- 14. Didymium at richum . 10 . ~ Ia cure sporangium. 
Note hypotha11us. SE'I X 555 . II. Aggrega t e of l ime 
c r ysta l s . Phase contrast X 1,400. 12. Peri dium. SE~I 

X 10 , 250 . 13. Peridium. SE~I X 4, 700. 14. Per idium. 
SH! X 2,500 . 
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Figures 15- 17. Didymium atrichum. Sequentia l sections 
through a cluster of sporangia . ote incomplete 
pa rt itions at ar rows. X 121. 
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~and Plasmodia l Formation. Fusion of swar m 
ce ll s at their posterior ends was seen on a few occasions, 
but karyogamy was not obser ved . It is, th er e fore , impossi
ble to s t at e whether th is st r ain of the organism i s homo
thallic or apogamic . Because only a singl e protoplas t was 
seen e ver to issue f rom a spore, however, i t appears pr ob
ab l e that het erothal lism is not invo l ved. 

Plasmodia apparent ly deve l op t hrough the en l argement 
of a single protopl as t -- myxamo eba or possib l y zygote. 
These never grow very l arge , but appear to sp l i t a fter 
reaching a certain size. Al though r emaining very smal l, 
t he plasmodia deve l op vei ns and termina l fans characteristic 
of phaner op l asmodia (Figures 7- 9). Thei r protopl asm is 
highly vacuolate and very granul ar , cha racters al so t ypical 
fo r this type of plasmodium. At first color less, th e 
plasmodia become milky white as they grow. 

Sporu lat ion . At 25 C, on LY agar , this organ ism com
pletes its life eye .! e from spor e to spor e in seven days 
f rom mass spor e sm;i ngs, but i n 14 days in monos porous 
culture . Each plasmodium becomes concentrated and, de
pending on i t s size at the time of sporula t ion, forms one 
t o sever al single or c lose l y grouped fruiting bodies 
(Figure 4). In the l atter case, the sporan gia form mounds 
and appea r to be actua ll y fused as is evident i n the three 
sec tions t hrough one such mass in which i ncompl et e wa ll s 
separate i ndividua l spo ran gia (Figures 15-1 7). ll'hether 
such masses ar e simp l e aggregations of sporangia, pseudo
ae tha li a, or aethalia , is a matter of i nterpre t ation . The 
fact remains that both si ngl e and massed sporan gia ar e 
formed under a ll conditions st udied and on a ll substra t a. 
The proport ion of singl e and massed sporangia va r ies i n 
diffe rent cultures , but at no t ime could it be corre lated 
with ei ther t ype of subs tratum or t empe rature . 1;e be l ieve 
that the size a plasmodium attains by the time i t sporu
la t es is a factor th at inf l uences the t ype of fructification 
produced, the l ar ger plasmodia t ending , pe rh aps, to pr oduce 
masses of frui t i ng bodies. 

Effect of Temper ature and Subst r ate on Pl as mod ia l 
Fo rmation and Sporu l at ion. Plasmodial for ma t ion and sporu
l at ion we rest udied under three conditions of t emper ature 
on five agar media in triplicate. A si ngl e spore was 
planted , a ll o~<ed to ge rmi nat e and complete the l ife C)'Cl e 
on aga r, forming a mu I titude of tiny sporangia. The spor es 
of 150 of these sporangia were pl aced in 50 ml of s t er i l e 



Figures 18-20. Didymi um at r ichum. 18 . Spor es . 
trasr X 1, 050. 19. Spore . SEM X 9 , 700. 
dispersive x- r ay spectrum of the peridium. 
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disti ll ed wa t er . The number of spor es was determined to be 
250/0.1 ml, by the use of a br ight-l i ne hemocytometer . 
Twenty determinat i ons were made and the ave rage computed. 
Five differ ent media were used and three t emperatures. One
tenth ml of a spore suspension was plated onto 100 X 20 mm 
Petri dishes containing the following media: lacto se-yeast, 
corn mea l , half- stren gth com meal, Bristol' s , and plain 
agar. Enterobacte r aerogenes was used as th e associated 
organism. All experiments were performed in triplicate. 

Tab l e I indicates the average number of pl asmodia and 
sporangia (o r sporan gia ! groupings) per plate at each tem
perature, on the five media employed, eight days afte r the 
spores were sown. 

TABLE I . EFFECT OF TH1PERATURE AND SUBSTRATU~1 o, 
P LAS~IOO IAL FO!m~TION A, 0 SPORULATION. 

(Numbers of plasmodia and sporophores ar e aver ages fo r three 
pl a tes . ) 

~1edium Structure IS C 20 c 25 c 

Lac t ose yeas t agar Pl asmodia 14 .6 20.6 
Sporophores 10.6 

Pl ain agar Plasmodia 2 .0 
Sporophores 

Bristol's agar Plasmodia 3.0 10 .3 
Spor ophor es 2.6 

Com mea l agar Pl asmodia 12. 3 18.6 
Sporophores 6.6 

Ha lf s trength corn 
mea l agar Pl asmodia 

Sporophores 

Lac tose yeast aga r (LY) -- Lactose I g , Yeast ex tract 0.5 g, 
Agar 30 g. 

Br istol's aga r-- for formul a see Bristol (1919). 
Corn meal aga r (CM) - - Difco corn meal agar prepa red 

according t o directions. 
Half strength co rn mea l agar (C~I/2) Equal quan t ities of 

Difco com mea l agar and p lai n agar. 



Figu r es 21-23. 
mycetes . 
X 1,060 . 
X 1 ,800. 
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SEMs of peridia of three species of ~~xo-
21. Didymium trachysporum G. Lister. 
22 . Squamu1oderma nullifi1a Ko,.a 1ski. 
23. Lepidoderma chailletii Rost. X 325 . 
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A number of natural subst r ata were also inocul ated . 
These were pieces of bark or l eaves from liv i ng trees as 
follows: bark of Que r cus virginiana , Pinus taeda, Carya 
pecan; l eaves of Bauhinia sp. All natural substrata ~<ere 
placed on filter pape r in Petri dishes an d , aft er auto
c l aving, were inoculated with a spore suspension of the 
myxomycete under study and with a few drops of Enterobacter 
aerogenes ce ll suspension. Sporangia were seen developing 
on these substrata eigh t days after inoculation; they had 
the same cha racteristics ~<hen mature as those developed on 
agar (Figur es 1-3). 

Effect of Light on Sporulation. The s t atement is often 
found i n the literature that pigmented plasmodia require 
light for sporul ation , but that white plasmodia do not 
(Gray and Alexopoulos, 1968) . Gustafson ( 1973), ho~<ever, 
sh01;ed that the white plasmodia of the particular strain of 
Didymium squamulosum (A lb . & Schw .) Fries he was studying 
would not form fruiting bodies in the dark. An experiment 
was performed, therefor e , to determi ne whe th er our slime 
mo ld r equired light for sporu lation . 

One-tenth ml of an aqueous spore suspension containing 
2 .5 X 10 3 spores/ml was p l ated onto each of eight 60 X 20 
mm Petri dishes together with a few drops of Enterobacter 
aerogenes ce ll suspension. Four of these conta i ned LY aga r 
and the other four 01/2 agar (Difco corn meal agar mixed 
with equal quantities of plain agar). All eight plates were 
placed in a ligh t-tigh t box together with a small strip of 
un exposed 35 nun fast film to test for possible l ight l eak
age . The film was still unexposed at the end of the exper
iment. The box was placed in an incubator equipped with 
coo l-white fluorescent tubes and programmed to maintain a 
temperature of 25 C. An ident ica l set of pl ates was incu
bated next to the box on t he she! f of the incubator. 

All plates were examined after two weeks. Each was 
found to contain many sporangia. No significant differences 
were fo und in either the number or the morphology of the 
sporophor es in the two sets of plates. It was concl uded 
that thi s organism r equires no light for sporu l ation. It 
will be remembered that in the experiment summarized in 
Tab l e I the organism did not sporulate on 01/2 aga r. ln 
the l ight/dark experiment a number of sporophor es were 
formed on th is medium. We have no exp l anation for th is 
discrepancy . 



Effect of Substratum and Temperature ~Taxonomic 
Characters. In accordance with the recommendations of 
Alexopoulos (1969) it was now imperat ive to t est the sta
bility of the major characters of the fructification and 
the spores before describing a new species. 

A comparative study of the sporangia and spores pro
duced on various substrata at 15, 20, and 25 C was under
taken to determine if the distinguishin g characteristics 
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of this organism remained stable under differ ent conditions 
prevailing at the time of sporulation . Three types of agar 
and several natural substrata (ba rk and l eaves from three 
species of trees, and pieces of wheat straw) were inocu
lated i n triplicate and incubated at the three different 
temperatures listed above, in lighted incuba~ors, after the 
spores had ge rminated at room t empe rature. Escherichia 
coli was used in these expe riments as the associated 
organism. 

Spore size and markings were quite uniform under all 
these conditions. The proportion of single sporangia to 
sporangia! aggregates and the size of the sporophores 
varied in differ en t plates but could not be correlated 
ei ther with subs tratum or temperature, nor could differ
ences i n sporangia! dimensions. Columella and capi llitium 
were absent from all sporangia examined. 

TAXONO~IY 

In view of the fact that the major characters used i n 
c lassification were found to remain stable under a variety 
of environmental conditions on various substrata and have 
remained stable after mo re than 30 subcultures over 16 
years, and inasmuch as the characteristics of this organism 
do not correspond to those of any known species of myxo
mycete, the descr iption of a new species seems warranted. 

Didymium atrichum ~1. R. Henney & Alexopoulos, sp. nov. 

Sporangia sessi lia, g1obosa vel plasmodiocar pa, dis
persa vel fasciculata, 80-250 urn lon ga; hypothallus con
spicuus, parce e l evatus; peridium membranaceum, crystallis 
calcis obtectum vel conspersum; columella absens vel rudi
mentaria; capillitium absens; sporae gl obosae vel sub
globosae, reticulatae , fuscobrunneae, 10-11 urn, di am.; 
phaneroplasmodium minutum, album. Holotypus = UTMC-1681 
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(TEX). 

Didymium atrichum ~1. R. Henney & Alexopoulos, sp. nov. 

Sporangia sessile, globose to plasmodiocarpous, scat
tered or clustered, 80-250 ~m across; hypothallus con
spicuous, ge l atinous at first, slightly elevat ed when dry, 
sometimes resembling a short stipe; peridium membranaceous, 
sprinkled or covered with lime crysta l s; co lumell a mostly 
absent, but sometimes rudimenta ry and then calcareous; 
capillitium totally lacking; spores mostly globose to sub
globose, spinulose or faintly reticulate under the light 
microscope, but conspicuously reticulat e unde r the scanning 
electron microscope, bl ack in mass, dark brown by trans
mitted light, 10-11 ~m diam., phaneroplasmodium remaining 
minute, milky white. 

Etymology: Gr. a= tdthout + thrix (trichos) =hair, 
i.e. tdthout capil l itium. 

Holotype in the University of Texas at Austin Hyxo
mycete Collection (TEX) as UTHC-1681. Cultotypes (mass 
spore transfers from a monosporous cu lture) i n the National 
Fungus Collections (BPI); New York Botanical Garden (NY); 
American Type Culture Collection; Royal Botanical Gardens , 
Kew (K); Department of Botany, University of Helsinki; 
Facultad de Sciencias Natura l es y ~Ius eo, La Pl ata, Argen
tina; and in the private collections of Dr. D. T. Kowalski, 
Chico, CA; ~~e. E. N. Nannenga-Bremekamp, Doorwerth , 
Ho l land; and D. W. Mitchel l , East Sussex, England. 

ln some sporangia of Didymium atrichum a calcareous 
mass at the base sugges t s a rudimentary columell a reminis
cent of that found sometimes in Didymium trachysporum G. 
Lister. TI1is, and the fact that the l atter species often 
has a scanty capillitium and spores on which the warts are 
often arranged i n lines to form an i nconspicuous reticu
lation, suggests a possible r e lationship bet"een the two 
species . 

There may be a difference of op1n1on among myxomycete 
taxonomists as to whether one of th e Physara l es without 
capillitium should be included in the genus Didymium. 
Kowalski (1972), for examp le, described the genus Squamulo
derma chi efly on t he basis of absence of capi llitium from 
i t s didymioid sporangia. Alexopoulos (1976) criticized 
Ko"alski's decis ion , pointing out that there are a number 
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of Didymium species kn01m to have a scanty capi ll i t ium and 
a t l east t~<o species of Perichae na in which t he capi llitium 
is often scanty an d occasionally l acking altogether (~la rt i n 
and Al exopoulos, 1969) . Our species coul d conceivabl y be 
c lassified i n Squamulode r ma, i f that genus is recognized, 
except for th e diffe r ence i n the s tructure of the peridia l 
l ime. Ko~<a l ski (1972} described t he l ime of Squamul oderma 
as consisting of s calelike squamu l es, as the name of the 
genus indicates. We decided, the refore, to compar e the 
l ime of Didymium atrichum (cu ltotype), Q· trachysporum 
(south~<es t Texas iso l a t e by Mary R. Henney), Squamuloderma 
null ifila (s ubculture from a culture suppl ied by Dr. 
Kowalski), and Lepidoderma chai ll etii (UniC-ll!O). Our 
results a r e depicted in the SE~Is of Figures 12-14 and 21-23. 

It was s urprising to fi nd that the 1 ime of Squamulo
derma was not in th e form of sca l es, squamu l es, or crys
tals. The I ime of Didymium at r ichum in no ~<ay r esemb l es 
that of Squamul oderma or Lepidoderma. It i s c lose r to that 
of Didymi um trachysporum in that both th ese s pecies have 
lime crystals un ited latera ll y i nt o flattened discs. This 
again s upports the inc lusion of D. atrichum in the genus 
Didymium. 

l~e have decided tha t our species has its affinities 
~<ith Didymium. We l eave it to fut ure taxonomists to rul e 
~<hether our decision is the correc t one . 
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SlJ!.R<IARY 

Arniwn apicuZatum (Griffiths) Lundq. , a species 
hitherto known only from the holotype collection 
made in 1898 , has been redi5covered in the 
British Isles and in N. America . This species 
is described and illustrated in detail and 
compared with other species of Arnium sect. 
Mumia Lundq . A particular feature of this 
species is the presence of a conical apical 
process at each end of the spor e. The 
ascospores are dischargeci forcibly by a 
subapical, circumcissile splitting and shedding 
of the upper part of the ascus (inclusive of a 
non-functional cylindrical apical apparatus). 

Amium apicuZatwn (Gr iffiths) Lundq. vas first 
described by Griffiths (1901) as DeZitachia apicuZata Griffiths . 
He collected this fungus on dead stems of Russian thistle 
(SaZsoZa kaZi L.) at Aberdeen, South Dakota, U.S.A. , in March 
1898 . Lundqvist (1972) t r ansferred this species to Amium 
sect. Murnia Lundq. in the Lasiosphaeriaceae Chen . ex Nannf. 
(Sordariaceae s . lat . ) . Arnium Nitschke ex Winter is 
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distinguished from PodospOTa Ces. nom. cons. primarily by 
the ellipsoid to fusiform shape of the young ascospores; in 
sect . /.fu:rnia the spores are finally transve rsely 1-septate 
and bicaudate . Lundqvist noted that only three of the 
original slides , which are in poor condition, remain of the 
t ype materi al of Arnium apiculatum . This species was, 
however, isolated f r om ascospores of a perithecium on a dead 
stem of Equisetum sp. collected from an Illinois st r eam in 
1978 and then incubated in a moist chamber. A furthe r 
collection , evidently conspecific with these specimens , was 
discovered on dead HeracZeum sphonayZium L. stems in a marsh 
in Devon , England , the same year . 

This paper r ecor ds the dis covery of this species and, 
with t he additional material available , pr ovides a fuller 
desc r iption and discussion of the affinities of this fungus 
t han has hitherto been possible . 

Arnium apiculatum (Griffiths) Lundq. , Symb. bot . upsaZ. 
20 (1) : 243 (1972) . 

DeZitschia apicuZata Griffiths, Mem. Torrey bot . CZub 
11: 104 (1901 ). 

Figs 1-18. Colonies on half-strength Emer son ' s yeast , 
peptone , solubl e starch agar (YpSs/2) floccose , white , 
turning grey to blackish . Per ithecia superficial , 
scatte red or aggregated into small cluster s , pyriform to 
subglobose, osti olate, 0 . 4-1.3 x 0.2- 0.5mm , covered with 
br~•n , thick- walled , straight or slightly curved, 0-1 
septate hairs, 25- 115 x 10- 15ym, hairs mor e numerous in t he 
neck r egion , with s ubhyaline to brown flexuos e hyphae at the 
base . Peri dium membranous, hyaline to gr eyish brown , 
semitransparent except for t he dark brown opaque neck; 
peridial cells angular, pseudopar enchymatous , thin-walled , 
measuring about 2 . 5-15pm diem . Neck cylindrical to conical, 
periphysate, positively phototrophic, 200- 550 x 15Q-250ym. 
Paraphyses hyaline, filiform, thin- walled, septate , often 

Figs 1- 13 , 15- 18 . Arnium apiculatum (ILLS) . Fig. 1 . Aseptate 
ascospore with appendages at both ends, x 1300 . Fig . 2 . 
Mat ure septate ascospore , x 1000. Fig . 3. Germinating 
ascospore , x 900 . Fig. 4 . Perithecial hairs and angular 
peridial cells , x 700 . Fig. 5. Fascicle of asci and 
paraphyses , x 120 . Fig. 6 . Perithecium with a -bent neck 
pr oduced when under a unidi r ectional source of ligh t , x 100 . 
Fig . 1. Ascus containing non-septate ascospor es and 
illustrating the t hickened ascus tip , x 450 . 
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Fig . 8 . Mature and immature asci , x 425 . Fig . 9 . Developi ng 
ascusillustrating the area of the ascus tip that wil l 
r upture , x 650 . Fig . 10 . Ascus after rupture of ascus tip 
and ejection of ascospor es , x 900 . Fig . 11 . Ascus tip 
showing line of rupture , x 1200 . Fig . 12 . Ejected ascospore 
carrying the ascus tip , x 1500 . Fig . 13 . Ruptured ascus tip , 
X 1500 . 

longer than and mixed with the asci . Asci eight- spored , 
15D-250 x l5-50pm , unitunicate , cylindrical , narrowed and 
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Fig , 14. Ascospore outlines . A, Illinois collection (IMI 
238683) . B, Devon collection (It.U 232650) , Scale = 25pm . 
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somewhat rounded at the apices , taper1ng to a slender stipe 
50- lOOpm long, non-amyloid , apical apparatus a cylinder with 
slightly concave sides , 7- 21 x 4-9pm, thicker dischar ged , 
upper portion of the ascus rupturing from the basal nortion 
along a predetermined circumcissile line . Ascospores 
obliquely uniseriate , sometimes biseriate , broadly 
ellipsoidal , ( 26- )30- 35( - 43) x (16- )17- 23(- 26lpm. hyaline 
with conspicuous oil droplets when immature , becoming dark 
b rown and (0-)1-septate at maturity , ornamented with small 
rounded warts (SEM) but appearing smooth by LM ; conical 
processes covering germ pores at both ends , 2 . 3- 7 .Opm long . 

Specimens Examined : BRITISH ISLES , England : S . Devon , 
Mamhead , on dead HeracZeum sphonoyZium stems , 1 September 
1978 , /1 , 8 , & J . P. EZZis (IMI 232650) . -- U.S. A., Illinois : 
Ve rmil ion Co ., Jordon Creek , on submerged Equisetum sp ., 29 
May 1978 , C.A. SheaPeP J- 4- 1 (ATCC 38020 , ILLS , IMI 238683 , 
NY) . South Dakota : Aberdeen, on ScZsoZa kaU , !4arch 1898 , 
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Fig . 15 . Perithecium , SEt-1 , x 95 . Fig . 16 . Ascospore , SEM , 
x 1030. Fig . 17 . Ascospore surface ornamentation , SEM , x 
6350 . Fig . 18 . Ascospore germ pore , the apical process 
removed , SEM , x 2600 . 

D. Gl'iffiths (!lY (3 slides only) , holotype of DeZitschia 
apicuZata Griffiths) . 

The Illinois isolate appears to be identical to the 
type specimen , at least in ascospore morphology and size , 
although it should be noted that many immature spores in 
which the central septum has not yet developed occur in 
the type slides . The peri thecia and asci of the type 
specimen are not well preserved but measurements and general 
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morphology of this isolate agree well with those of the 
protologue. This isolate grows very well in culture on 
Emerson's YpSs/2 agar but reproduces much mor e abundantly 
when some type of plant substrate is incorporated into the 
medium . 

Studies of the species in culture also showed that 
the neck of the perithecium is positively phototophic and 
will bend towards a unidirectional source of light (Fig. 6). 
Ascospores are forcibly discharged , usually in groups of 
eight . Griffiths (1901) desc ribed the as~ as 'very 
evanescent ' but did not discuss t he pr ocess of ascospore 
discharge, which proves to be of particular inte rest . A 
circumcissile rupture occurs well below the ascus apex as 
the spor es ar e forcibly dischar ged in a mass, often carrying 
the ascus cap with them (Figs 9 , 11). The wall of the ascus 
is thicker above this line than below it (Fig. 7). Fig. 10 
shows an ascus from which tbe tip bas been ruptured, and 
Fig . 13 a ruptured ascus tip. A distinct apical cylinder 
can 9e seen in the tip of the ascus befor e and after 
discharge (Figs 7-9, 13). Discharging asci were observed 
more frequently when perithecia were allowed to dry slightly. 

The British collection agrees in most details with 
the North American spec i mens , but the l ength:width ratios 
of the spores are s lightly l ower (Fig. 14) . Spore 
measurements of the British material are 31- 38 x 20- 26pm, 
and of theN. American 26.5- 43 x 15-23pm. 

The processes at the ends of the spores were 
interpreted as gelatinous by Lundqvi st (1972) . However, 
they are apparently laid down at a very early stage of spore 
for mati on prior to t he formation of the rounded ends which 
include the germ pore . Although rather constant in size and 
shape, these processes never seem to contain any protoplast 
materi al at ascospor e maturity, and so we feel that t hey 
should not be regarded as cellular. By SEM , the outer 
covering of t he pr ocesses appears discontinuous with that of 
t he dark body of the spor e (Fig. 16) . The development of 
these processes is perhaps similar to that in other members 
of the Lasiosphaeriaceae Chen. ex Nannf . , e.g. ZopfieZU1 
Zundqvistii Shear e r & Crane (Shearer & Crane, 1979). No TEM 
studies of appendage development in the Lasiosphaeriaceae 
appear to have been carried out but it would clearly be of 
interest to ascertain if the caudate appendages originated 
in a s i milar way in all genera of the family. 

APnium apicuZatum was compare d wit h the extant 
material of other species placed in sect . Murnia by 
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Lundqvist (1972 l , viz. A. imitans Lundq. (BP, holotype; UPS , 
isotype; BP and 0, paratypes) and A. septospo:r>um Lundq. 
(UPS, holotype; UPS, paratype) . Neither of these species is 
known in culture and it proved impossible to deduce the 
method of ascus discharge from the slide preparations and 
very limited material available. The apical cylinder in the 
ascus tip of A. apicu~tum is, however, identical to that in 
A. imitans; in A. septosporum rather few asci were in a 
suitable stage to observe the maturing asci in detail but 
the apical cylinder appears to be shorter in that spe~ies . 
The appendages in both A. imitans and A. septospo:rum appear 
to lack a distinct internal channel. Further , as in A. 
apicu~tum (Fig. 18), the appendages cover the apical germ 
pores (a single pore in the case of A. septosporum) . All 
three species have similar perithecia, perithecial hairs, 
and spores in which the central dark cell becomes !-septate 
at maturity. 

These fungi clearly form a reasonably well 
circumscribed group within Arnium distinguished by (a) the 
apical cylinder of the asci, (b) the septate dark cell, (c) 
apical rather than excentric germ pores, and perhaps also 
(d) the unchannelled appendages (seen also in a few species 
of Arnium s. str.) , and (e) the ornamented ascospore walls 
(Fig. 17). If the asci also discharge in a distinctive 
manner, it could be argued that the group might j usti f'y 
recognition at t he generic level . However , we feel that it 
would be premature to do this until more information is 
available on the nature of the apical processes and 
discharge mechanisms in the family . 
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The genus Auriporia was described as monotypic by Ry
varden for Poria aurBa Peck in 1973 . David, Tortic I Jelic 
described a new species, A. aurulBnta, in 1974, and emend
ed the diagnosis of the genus. The third species of the ge
nus was found by the author in East Asia and will be de
scribed below. In contrast to the known spE"cies, it is pile
ate and has allantoid spores: consequently, the diagnosis 
of Auri pori a must be emended once more. 

AURIPORIA PILEATA Parm. sp. nov.- Pig. 1. 
Basidiomata pileata, tenuia (ad 3 mm crass.), mollia, 

in state sicco levia. Superficies cre.mea, deinde luteo- au
rantiaca, in alcalinis (XOH) rufescens. Contextus et tubu
li cremei. Pori atrocremei, rotundo-angulati, 3.5-4 per 
mm. Systema hypharum monomiticum; hyphae generatoriae fibu
latae. Cystidia fusoidea, inflata, apice muricellata (ubi 
ad instar Inocybarum concrescint cristalla), crasse tunica
ta, pedicellata, pedicellus uspaliter basiramifer, 25-40 x 
8-13 pm. Sporae allantoideae, 4.5-5.2 x 0.8-1.2 pm. 

Typus : URSS, reqio Primorsk, distr. Ternei, reservatum 
Sichote-Alinicum, ad caudicem arboris frondosae prolapsum 
putridum in populeto , leg . 19. IX 1976 E. Parmasto (Herb . 
Instituti Zoologici et Botanici , Tartu, no. TAA 52807) . 

Basidiomata pileate, sessile or with a decurrent resu
pinate base, someti mes attached by narrow base , solitary 
or imbricate, soft, light, 0.5-2 x 2-3 x 0.15-D.25 em, 
when sideways concrescent up to 8 em broad. Abhymenial su.r
face nearly glabrous, in herba~ium specimens slightly radi
ately rugose, indistinctly zonate, whitish cream or cream 
colour (Munsell: 2.5 Y 8.5/4; Kornerup • Wanscher: 4A4), 1 
at the base or later totally luteous-orange or orange (7 .S 
-10 YR 7/12; 5A7), becoming vinaceous (2.5 R 5/8; 10C6) 
in KOH. Context white, slightly fibrous, 0 . 5-1 mm thick. 
Tubes 0 . 5-1 . 5 mm long, thin-walled, fragile when dry, con
colorous with the pore surface. Pores quite reqular, sub
angular, 0.2-0.25-(0.35) mm in diam. , 3.5-4 per mm, with 
entire or only slightly dentate walls; pore surface pale 

The colours have been noted according to Munsell, 1976, 
and Kornerup & Wanscher, 1967; the colur names are given 
after Rayner, 1970. 

Registered in the USSR Agenc:y on Copyright (VAAP) 
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luteous or cream (2.5 Y 8.5/4; 4A4). 
Hyphal system monomitic; generative hyphae of the con

text rather densely intenr.ooven, sparsely bra_nched (some 
at clamps, some in a right angle), thin-walled or thick
walled, some almost solid , wi t h frequent medallion clamps, 
3-4 . 5 pm . Hyphae of the tube trama with thin or thickened 
walls and ordinary clamps, 2-3 . 5 pm. Cystidia numerous , of 
Inocybe-type: fusiform or broadly fusoid, sometimes quite 
irregular, rostrate , capitate-incrusted, thick-walled 
(walls up to 3 urn thick), pedicellate, 25-40 x (6.5) - 8- 13 

,urn, projecting 10- 20 pm from the hymenium; pedicel 2-3 prn 
in diam., with a clamp at the basal septum , up to 20-(60) 
pm long, nea r the base usually with 1 (rarely 2) short or 
rarely up to 18 prn long flexuous side branches. Basidia 
clavate, some slightly utriform, with clamps at basal sep
ta, 15-20 x 4-5.5 prn, with (2) 4 thin, only slightly curv
ed sterigmata 3.5-4 prn long. Spores cylindrical, curved 
(allantoid), smooth, hyaline, thin-walled, non-amyloid and 
non-cyanophilous, 4 .5-5.2 x 0.8-1 . 2 prn. 

Causes white fibrose rot; in the rotten wood there are 
scattered small patches of a luteoup or orange mycelium. 

Type: USSR, Primorskij Region, Ternejskij distr . , Sik
hote-Alinskij nature reserve area, on a fal l en rotten de
ciduous trunk, coll. 19. Sept. 1967 E. Parmasto (TAA 
52807 - holotype; isotypes in 0 and LY) . 

The species is related to A. auruZenta David, Tortic 
Jelic, which differs in a resupinate habit, orange or 
golden yellow tube layer and pores, hyphae 2-3 pm in diam., 
only shortly pedicellate cystidia and ellipsoid spores 
4. 5-6 x 2-3 prn . Tyromyces inocybe David & Malen9. has cyst
idia similar to those of A. piZeata, but differs in having 
a resupinate (or slightly reflexed) basidiome , smaller 
pores (4-5 per mm) and basidia (14.5- 16 x 3 . 5-4 prn), and 
in slightly different spores 5-5.5- (6) x 1.4-1 . 6 pm.2 

Including the new species, the genus Auriporia includes 
three species: A. aurea (Peck) Ryv., growing on coniferous 
wood in North America; A. aurulenta on coniferous, rarely 
on deci duous wood in Europe southwards of 50° N.L., and A. 
pileata on deciduous wood in East Asia; all species are 
rare or very rare . According to the original description, 
Ty romyces inocybe may also belong to the same genus. How
ever, it was by David & Malengon (1978) compared with Ty
r omyces simanii (Pil.) Parm . The latter has non-inocyboid, 
non-pedicellate cystidia and seems to be a typical Tyromy
ces (cf. Parmasto, 1961). 

Auriporia is a satellite genus of Tyromycesj the main 
difference is in the presence of Inocybe-like pedicellate 
cystidia and (in two species ) the change of cream , yellow
ish or orange colour of basidiomata into red in KOH. 

When Ty r omyces has been revised and its circumscrip-

According to the data presented i n the paper by David & 
Malen9on, 1978 on p. 396, 406- 407; i n the table on p. 397 
of the same paper the basidia are given as 14-18 (19) x 
3.5-4.5 prn and spores as 4.5-5 (6) x 1.5-2 prn. 
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Fig. 1. Cystidia, basidia and spores of Au~ipo~ia pileata . 

tion discussed, it may be that Au~ipo~ia ultimately will 
prove to be an arbitrary and superfluous genus, or the 
limits of Awriporia may be chanqed considerably. Tyromy
ces is still today quite heterogenous in spite of the ex
clusion of several heteromitic as well as dextrinous spe
cies . 

The emended description of Au~iporia and a key to the 
species known are as follows: 

AURIPORIA Ryv ., Norw. J . Bot. 20 (1): 2. 1973. 
Basidiomata resupinate or pileate, lignicolous. Pores 

pale luteous, luteous or orange; the colour of basidiomata 
may turn red in KOH. Hyphal system monomitic; generative 
hyphae clamped. Cystidia numerous, inocyboid, thick-wall
ed , fusiform, muricate, pedicellate, non-amyloid (and non
dextrinoid). Basidia clavate, with 4 thin sterigmata. 
Spores hyaline, thin-walled, smooth, non-amyloid, non
cyanophilous, ellipsoidal or allantoid (cylindrical). 
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1. Spores allantoid , up to 1.6 (? 2) pm in width .. . 
Spores ellipsoidal , with flattened side . . ... . 

2 . Spor es 4. 5-5.2 x 0 . 8- 1. 2 pm. Pores 3- 4 pe r mm. Basi
diomata pileate , orange parts turn red in KOH ... 
• . • • • . . • • . • • • • • • • . • . . • A . pileata. 
Spores 5-5 .5-( 6) x 1.4-1.6 pm. Por es 4-5 pe r mm. Basi
diomata r esupinate or slightly r eflexed , without colour 
change in KOH (?) • •••••••• Ty ro omyces inocyb11. 

3. Hyphae thin-walled , with clamps . Cystidia 22-35 x 9-
15 pro , with one pedicel or non-ped i c el late . Basidiome 
orange, turning red in KOH . Spores (4 .5) - 5-7-(8) x 
2- 3- (4) pm .... ... ... .. ... A. au>'ulQnta. 
Hyphae thin-walled , with clamps , others thick-walled , 
with very r a r e clamps. Cystid i a 20- 50 x 14-30 pm, 
us ually with a pedicel and one or several "roots". Ba
sidiome yel lowi sh , not changing colour in KOH. Spor es 
(5)-7-9-(10) x 3-4- (4 .5) pm . . . A. au >' ea. 
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A NEW SPECIES OF CRYPIOPHIALE FRmt AttAZONAS 

by 

tt. L. FARR 

ttycology Laboratory, Plant Protection Institute 
U. S. Department of Agriculture, Agricultural Research, 

Beltsville Agricultural Research Center, 
Beltsville, ttaryland 20705 

Among the leaf- inhabiting fungi collected during an 
expedition of the Projeto Flora Amazonica, there is one 
which unmistakably belongs to the dematiaceous hyphomy
ce te genus CryPtophiale Pirozynski, but does not fit any 
known species. The Amazonian fungus is distinguished by 
its relatively small dimensions (particularly of the 
conidia) and by various l y shaped conidia, and is there
fore described as a new species, CryPtophiale minor. 

Cryptophiale minor sp. nov. 
Etym. L. minor = smaller. 
ttycelium reticulatum ex hyphis pallide brunneis vel 

s ubhyalinis ad 2 ~m diam constans. Phialophora dispersa 
vel gregaria setiformia rec ta badia septata, 120 - 200 ~m 
longa, 68 ~m crassa, basi ad 14-20 ~m expansa, apice 
acuta. Zona fecunda in dimidio superiore phialophori, 
30- 50 ~m longa, 12-14(-16) ~m lata; cellulis scutelli 
flavobrunneis cylindraceis vel lobatis 5.5-7 .0 ~m longis; 
phialidibus late ovoideis vel ampulliformibus pallide 
brunneis ca 3.0-5.5 ~m diam composita. Phialosporae 
hyalinae uniseptatae, acerosae, fa lcatae, angustissime 
fusiformes, vel angustissime subulatae, 12- 14(-16) ~m 
longae, ad ca 1. 2 ~m latae guttulatae, apice attenuatae, 
bas i attenuatae vel rotundatae. 

ttycelium forming small light brown pellicles around 
the swollen base of t he phialophore, elsewhere effusely 
reti culate, consisting of delicate hyphae nearly 2 ~m in 
diam and pale brown near the phialophore base, becoming 
progressively narrowe r and paler. Phialophores scattered 
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to gregarious , setiform, erect, dark reddish brown, 6- or 
more-septate (mostly i n the upper zone) , 120-200 ~m long, 
6- 8 ~m thick, flari ng t o a bulbous, dark basal cell 14-20 
~m i n diam. Fertile zone ex tending f rom jus t above the 
middl e of the phialophore to within 18- 32 ~m of the 
s harply pointed apex, 30- 50 ~m long , 12-14 ( -1 6) ~m wide 
(not i ncluding attached conidia) ; shield cells yellowish 
brown, cylind r ic to variously lobed, ca 5.5 - 7.0 ~m l ong; 
phialides broadly ovoid to ampulliform, pale brown, ca 
3.0- 5.5 ~m diam; coni dia (phialospores) hya line, ]-sep
tate at or near the middle , st r aight or slightly curved, 
acerose to falcate or very narrowly f usiform or s ubulate , 
l2 - 14 ( - 16)~m long, up t o ca 1.2 ~m wide, guttula te, attenu
ate at both end s or at the apex and then rounded at the 
base. 

Fig. 1-4. CryPtophiale minor, 
from BPl iso type. Fig. l. 
Frui t ing body, semidiagram
matic; shield cel l s omitted 
from right edge to show 
phialides, X500. Fig . 2 . 
Selected conidia, s howing 
variation in s hape , X1000 
(gu ttules drawn i n two). 
Both figs. prepared with aid 
of Leitz drawing tube. Fig. 
3. Ha bit, ca X200, f rom 
celloidin strip. Fig. 4. 
Fruiting body, ca X350. 
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Holotype. Brazil: Amazonas, along the Rio Negro, 
near J. Bani (close t o Vista Alegre), secondary on large 
zona t e spots on dead leaves of Astrocaryum sp. (Palmaceae) 
19 Ja n, 1978, coll. I. Araujo & ~1. L. Farr (Farr A~l-155), 
associated wi th Acrotheca sp., Brooksia tropicalis 
Han sf . , and other f ungi , BPI'"' ; isotype, NY. Known 
only from the type collection. 

The mucilaginous matrix of the conidia, one of the 
generic charac t e rs, was evident mostly as a dried or 
sticky coating on the fertile zone. 

As shown in Table I, C. minor has smaller conidia 
Lhan each of the other five known species. In its re
maini ng mea surements , as well as in other morphological 
charac t eristics, i t appea r s to be closest to C. 
iriomotea na ~lats. The coni dia of the latter s pecies, 
however , are not only larger, but (judged from the illu5-
tra t ions in the protologue) consistently subulate, and 

,·,or igi na ll y d signaLed ho loLype of TNPA destroyed by [ir 
whil Lh is pa per was in preparaLion. 
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Hatnahiu Lect . 
p. 41. 1975. 

aanife.ata Sut t on 
& Hod&••· Nova 
Heclvl&ia 27: lSO. 
1976. 

Di.nor ap. nov. 

~so~~~P:.s- ( ~~~-:~~~~ !:I ~~~: ~~i~-
atapte 

:. 2!:; ::~I :~:~-~9~~ I !o;;~~: ~' 
tiiiU dlc:ho
tOIIIOusly 
forked 

J70-2lo0 X 6-
8 1.11, apex 
1-2 ti.aea 
forked 

120-200 X 

S-7 IJI, 
apex 
11llple 

t o 250 x 
4.0-6 .S \D , 
apez a.iaple 

120-21)1) X 
6.8 ~. apax 
• t.-plo (but 
ne text) 

7o-9o xu•• ,. 

40-80 X 
12-16 1.11 

3.1.5-70 .0 
a 10.S·l7.0 
X 2-6 I.G 

)2--48 X 12-
14 (-16) 1.11 

.. , 
described 

.. , 
ducrlbed 

.. , 
de•c rlbed 

S.S-7.0 ~ 
loag 

no -••ur-nt..t,22- 27 .S s l. 7-
&lven; la&C!Rl- 2:.0 ~. curved, 

Tantanlal fallen 
l~vea of 

for. hleate 

no ~~eaaure.enta,l5-25 x 1.5- !Japan 
g i von; aubglo- l.O ~. cur\•ed, 
bole narrowly auhu.hte, 

apex dravn out in
to • ahort appen
da&e 

not deacrlbcd 

hyal.lnc, ,.no 
alulpe or 
me•auremtnta 
aiven 

4-12 1C 2.5-
3.5 ~. h
gn.oiron v. 
coUarette, 
polyphlaltd.tc. 
COMp (C:UOUa 

ca ].0-S.S ~ 
broadly, 
ovo id t o 
a.pullifon 

16-24 x 1.3-2.0 ~So1-n 
Ia, curved. tala.; 
1ubu.late ldaava 

llo - 23 x t.S-2 . 0 loklnava 
1,111, curved, nat'-
rovly aubu.late, 
vtth booked apex 
C'narrovly ob-
clavau'IJ 

22-27 x 1.5-2.0 tll r az ll 

"" · at ralght, 
narrovly aubulata 

12-14(16) x up to laradl 
ca 1.2 IJI, accroee 
or falcate to nar-
rovly fuaHor- or 
aubulat e 

~· 

fallen 
l uve. of 
Ouarcua. 

rottcm 
leavea of 
Poae.tla 
C.atanopab 

dud bard
vood bark 

o ... d lea vea 
Eucalyptus 

dead leave• 
of Aatroury .. 
A•troeuyua 

.... 
00 
0 



appear more strongly curved, even hook-l i ke at the apex. 
The Okinawan species also has a larger fertile zone anp 
is un ique i n its habit on bark. 

The va riability of conidial shape shown by C. mi nor 
is an unusual feature since conidial shape appears to be 
uni form in the other species of Cryptophiale. 
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With r espect to structure of the phialophore apex, the 
species of Cryptophiale fall into two groups (see key). 
Although the new species definitely belongs t o group 1', 
one ph ia lophore was observed to be split at the very tip 
into two small branches 10 ~m long and 2.0- 2.5 ~m thick. 

The following key is based on the illustrated des 
crip tions of the species of Cryptophiale. 
1. Apex of phialophore branched ........................ 2 
1 ' . Apex of phialophore simple, pointed ... . ...... . . . .... 3 

2. Fertile zone extendi ng i nto first dichotomy of 
phialophore apex; conidial apex gradually tapered 
· · · · · · · · · · · ·. · · . ......... . .. . .. . .. f guadalcanalensi s 

2'. Fe rtile zone confined to unb ra nched portion of 
phia lophore; conidia abruptly nar rowed to an almos t 
appendage- li ke, curved apex .............. f. udagawae 

3. Conidia mostly 12- 14 ~m long .... ..... .. ... .. f. mi nor 
3 ' . Conidia mostly 14-27 ~m long ....... . .......... . . ~ 

4. Conidia 14-23 ~m long; o~ bark ...... . . C. iriomoteana 
4' . Conidia 22 - 28 ~m long; on leaves ....... -:- ...... . ..... 5 

5. Conidia falcate, tapered toward both ends; fertile 
region nea r tip of phialophore, 100-110 x 16- 22 x 
10-15 ~m ............. .... ............. C. kakombensis 

5'. Conidia na rrowly subulate, tapered towar d one end, 
broadly rounded on the other; fertile region median 
along phialophore , 31.5 - 70.0 x 10.5-17 .0 x l - 6 ~m .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. manifes ta 
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A NEW SPECIES OF EXOPHIALA 
RECOVERED FRO~! LOBLOLLY PINE LITTER 

BARRY KATZ1 AND MICHAEL R. McGINNIS 2 

Department ~ Botany1 and Department of Bacteriology and 
Immunology , University of North Carolina, Chapel Hill , 

No1•th CaroZina 27514 

ABSTRACT 

E:r:ophiala dopicola Katz et ·~lcGinnis, sp . nov. is des
cribed f rom Pinus taeda L. needle litter in North Carolina. 

INTRODUCTION 

\fuile studying Pinus taeda L. (loblolly pine) needle 
litter decomposition in age stratified plots , an inter
es t ing dematiaceous hyphomycete was repeatedly isolated 
f rom two to seven year old litter. A careful study of 
this hyphomycete, as well as the type cultures of all of 
the accepted species of Exophiala Ca rmichael , has revealed 
that this fungus is undescribed. 

TAXONOHIC PART 

Exophiala dopicola Katz et ~lcGinnis, sp. nov. (figure 1). 

Colon i ae in agaro c um malta composite satae sub calore 
20-23"C die quinto decimo diametrum 7-8 mm attinentes, in 
media floccosae , leves prope margines, atro-fuscae vel 
atro-olivaceae (sensu Ridgway) . Hyphae aereae !eves, 
usque ad 3 ~m crassae, cellulis 8-18 ~m longis; submersae 
leves , cellulis at 3 ~m crassis, 7-15 ~m longis, sterilibus. 
Conidiophori micronemati vel semi-micronemati . Cellulae 
conidiogenae annellides , proxime in hyphis haud transform
atis vel in apicibus catenularum brevium hypharum toruloid
earum suffultae. Annellides nonnumquam percurrenter pro
liferantes. Annellidum venter subglobosus vel ellipticus, 
3-5 X 7-12 ~m, collum ad 15 ~m longum, pallide brunneum. 
Annelloconidia cylindrica, cicat rici basali stricta notata, 



1.5 - 2 . 5 X 6-11 ~m, l evia , unicellularia, in globis 
cumulata, hyalina vel pallide brunnea. Sub calore 37°C 
nullus auctus et nullae cellulae blastogenae . 

Habitat: On decomposing need l es of Pinus taeda L. 
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Holotypus: BAK 978, collected f rom P. taeda stand, the 
Duke Forest, Orange coun t y, North Carolina, Oc tober 22 , 
1977, by B. Katz . The holotype and a living culture will 
be maintained at the National Fungus Collection , Beltsville, 
Maryland. Additiona l living cultures maintained in the 
Culture Collection, North Carolina Memorial Hospital, 
Chapel Hill, North Carolina. The epithet dopicoZa was 
invented and has no historic derivation. 

Colonies attaining a diame t er of 7-8 mm at 20-23°C on 
malt agar in 14 days. Colonies floccose in the center, 
flat at the margins, fuscous-black to olivaceous- black 
(Ridgeway). Aerial hyphae smooth , up to 3 ~m wide, and 7-
15 ~m long and sterile . Conidiophores micronematous to 
semi macronema tous. Conidiogenous cells are annellides, 
borne directly on uns pecialized hyphae, or at the apices of 
short chains of toruloid hyphae, or both . Annellides 
occasionally proliferate per currently . Annellide venter 
subglobose to elliptical, 3- 5 X 7-12 ~m, neck up to 15 ~m 

long , pale brown . Annelloconidia cylind rical, with narrow 
basal scar, 1.5 - 2 . 5 X 6-11 ~m , smoo th , !-celled, accumu
lating in balls, hyaline to pale brown. Growth at 37 •c and 
yeas t cells are absent. 

DISCUSSION 

The genus ExophiaZa was established by Carmichael in 
1966 (2) to accommodate E. saUnonis, a pa thogen of fish. 
Subsequently , several additional species have been added to 
the genus ExophiaZa (1, 3, 5) . Exophiala dopicola is the 
only member of this genus that has not been reported to be 
a pathogen of man or animals (4 , 6) . 

ExophiaZa dopicoZa differs from the other species of 
Exophiala by its 1-celled, cylindrical annelloconidia and 
the absence of yeas t-like cells. Isolates of 8. dopicoZa 
have been repeatedly collected from two to seven year old 
litter throughout the study. In addition to the Duke 
Forest site, thi s taxon has also been recovered in a P. 
taeda s tand at Saxapahaw, Alamance County, N. C. The fungus 
is rather common in these sites and is represented by 
approximately 200 isolates. 
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Fig . 1. Annellides of different ages and annelloconidia, 500X. 
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LYCOPERDON NETTYANA, A NEW PUFFBALL 
FRO~! WESTERN WASHINGTON STATE 

By 

ROBERT W. RAMSEY 

10511 Inter laaken Drive , SW 
Tacoma, Washington 98498 

DESC RIPTION 

Lycoperdon ne ttyana s p . nov. 

Gas t erocarpia 2- 3 em lata, 3-4 em alta, st~p~ tato
subcapitata, ad apicem ro tundata, mediobrunnea, pannos 
granuloses granulis Lycoperdontis pyriformi s similibus 
sed parvioribus et regulatl.oribus praebens , quo s colori 
brunneo apicis modi fica tionem dilute grise ibrunneam donant. 
Exbperid~um e granulis, prominentias breves et conicas , 
ve l globuliformes constans ; prominentiae per radandum sed 
haud t e rendum effrac tae, cicatrices rotunda tas depressas 
facientes. Exoper idium in maturitate ad apicem gastero
carpii irregulariter findens e t exutum, endoperidium 
nitentem, laevem, persistentem exhibens; post iacturam 
exoperidii porus apical is circul aris facitur. Stipes 
ba sem versus angustatus, ad substratum per rhizomorphas 
albas colligatus, pallidus, prominentiis granulisque a d 
aspectu glandularum reducti s , a s tipitem pallidum fuscati s 
videntur . ... 

Gleba omnis pluricellulosa in parte basali scerili et 
parte apicali fertili di visa. Pars basalis e cellulis 
minus quam 1 mm diam constans quae inter partes basa les 
et apicales dissepimentum e cellulis complanati s f ac iunt; 
diss eptmentum in partem fertilem 2 mm ad modum tholi 
extensum, area fuscata i nfra tholum ostendens. Gleba 
f ertilis griseibrunnea vel mediobrunnea, e cellulis par
vibus et irregularibus, an t e a perturiem pori apicalis 
pseudocolumellam praebens, quam e fasciculum verticalem 
tubulorum angustorum constat . Sporae globosae, apedi
cellatae, verruculosae, 4-5 m diam. Capillitium 6 m diam, 
parie te 1.2 m c rasso, fovea s circulares parietis et 
ramulos latiangulos interdum praebens. 

Ga s terocarpia dispersa vel caespitosa in solo pro
patulorum sylvarum. Kolotypus L- Xl ad castram Iron Springs 
dictam prope Cispus comitato Lewis pagi Wa shingtonis 
22 Oct 77 a Netty Laycock lectus, in herbario Universitatis 
Washingtonis conservatus . 
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Gasterocarp 2 to 3 em broad, 3 to 4 em high, stipitate
subcapitate with upper portion hemispherical, medium brown, 
covered with small, (more or Less) regular granular patches 
that impart light grayish brown color (60, see Kelly,l965); 
granular exoperidium interspersed with short conical spines 
and rounded bu ttons about 2 mm apart. Exoperidiurn at matu
rity splitting irregularly across the apex and peeling or 
flaking away. Endoperidium, when exposed , lustrous,smooth, 
light grayish yellowish brown (79), persistent; apical pore 
soon forming, circular, less t han 1 em diam. Pseudostipe 
tapering to base, attached to substra t e by white rhizo
morphs; surface pallid with scattered dark granules and re
duced gland-Like projections. 

Subgleba whit ish, pigmented in uppermos t 5 mm , with 
empty loculae less t han 1 mm across; distinctly separated 
from gleba by a t hi n layer of collapsed locu lae which is 
centrally elevated about 2 mm at the base of the pseudo
columella. Gleba grayish brown (61) to moderate brown (58) 
near or at maturity, with a distinct pseudocolumella (see 
photo) rising to near the apex . . Spores globose, apedi
cellate, verruculose, 4 -4,5 urn in diam. Capillitium 6 urn 
in diam., walls up to 1 . 2 urn t hick with occasional cir
cular pitting, few wide angle branches. 

Collected on soil in woodland clearings , sca ttered to 
cespitose, autumn . Holotype, L-Xl, collected by Nettie 
Laycock at Iron Springs Campground 5 miles from Cispus 
Environmental Learning Center, Lewis Co., Washington, 
22 Oct 1977. Stored in University of Washington Herbarium. 

DISCUSSION 

During the production of a trial key for t he Lycoper 
dales reported for the Pacific Northwest, this puffball 
was brought to me by Nettie Laycock at the Cispus III 
Foray. I was not able to match it with any of the reported 
Northwest species nor with t he publications by Dr.Alexander 
Smith. I sent a sample to Dr. Smith for his opinion and he 
reported to me that Vincent Del'loulin of Liege, Belgium, has 
classified it as a western variant of Lycoherdon Prfiforme 
Schaeff per Pers. However, this specimen as sign1 1cant 
differences from L. kyriforme which indicate that it should 
be accorded full ran as a species. These differences are: 

1. 

2. 

3. 

L. nettyana is covered with granular patches 
s~ilar to but smaller and more regular in s ize 
than L. pyriforme. 

L. pyriforme does not slough away the exoperidiurn. 
The sca l es and granules dry on the surface of the 
endoperidium to produce a sandpapery texture. 

L. pyriforme is always found on wood or wood debris. 
L. nettyana was found on soil. 
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Figure A, left sporocarp with splitting exoperidium. 

Figure B, longitudinal sec tion showing discolored area 
of sterile base and pseudocolumella. Note pore 
formation at apex. 

Figure C, typical exoperidial texture showing spines 
and buttons. Missing ones were scraped to remove. 

Photos by Joy Spurr 
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4 . L. pyriforme does not exhibit a distinct pseudo
columella, nor a sharp divis ion be tween s terile and 
fertile tissues, nor a discol or ed zone below the 
division . 

5. L. pyriforme has spor es 2.8 t o 3. 5 microns while 
L. nettyana ha s s pores from 4 to 4.5 microns i n 
diam. 

6 . L. eyrif orme form s an irregular pore s lowly while 
L. nettyana fonm s a circular pore s oon after loss 
of the exoperidium. 

Some of these differences could be ascribed t o i ndiv id
ua l variations or climatic and geographic influences, but 
the second, fourth and fifth

1
points seem unassailable. 

There is a superficial resemblance of the exoperidium 
to Lycoperdon aerlatum Pers. but the spine s and buttons 
must be scrape to loosen. Of some two dozen Lyc operdon 
species described i n the U.S . , o~ly t hree others appear to 
lose the exoperidium by peeling or flaking. L. curtissi 
Berk. lacks a sterile base. · L. rimulatum Peck has a smooth 
exoperidium. L. marginatum Vitt (L. candidum Pers per 
Pers.) is not st~p~tate and its sterile base has much 
larger loculae. Taken together, all these points l ead to 
the conclusion that Lycoperdon nettyana has heretofore 
been undescribed. 
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STUD IES IN THE HYALOSCYPHACEAE 1: 
SOME SPECIES OF DASYSCYPHUS ON TROPICAL FERNS 

JOHN H. HAINESl 

Biological Survey 
Ne w York State Museum 

THE STATE EDUCATION DEPARTMENT 
Albany , New York 12230 

SUMMARY 

The six most common species of Dasysayphus 
S.F. Gray, on tropical ferns a r e described and 
illus trated. They fall into two gr oups. One 
contains D. uZei and D. ahermisinus, the other 
D. f imbriifer, D. varians and related taxa. D. 
fimbriifer var. brevisporus is r aised to specifi~ 
rank, and D. singerinus is reduced to a variety 
of D. fimbriifer, D. pteridophyZZue to a variety 
of D. varians and Arenaea maarospora to a var iety 
of D. oncospermatis . 

Decaying fern s are the preferred substrate for a large 
number of microfungi (Hol m & Hol m 1g7s, Bt hler 1974). 
Amongst the most prevalent and consp icuous of these are the 
brightly colored Hya loscyphaceae on large tropical ferns. 
During the study of many coll ecti ons made by the au t hor 
and others co nnec ted with the Flora Neotropica Project, it 
was found that most collections on fern s are related to 
Dasysayphus varians Rehm but with wide vari ation s in spore, 
hair and ascus s ize and pigmentation of t he apothecia . 
Type specimens of fern inhabiting taxa from all tropical 
regions were examined, where available, in order to deter
mine the correct na mes for t hese taxa. Several speci es 

lPu blished by permission of the Direc tor, New York State 
Museum/Sc ience Service, Journal Se r1es No . 295 . 
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were reduced to varietal rank and one variety raised to 
specific rank in an attempt to better reflect natural re
lationships . A second, smaller natural grouping of species 
related to Dasyscyphus ulei (Wi nt.) Sacc. is di scussed in 
part here, but other species in this group characterized 
by bright red discs occur on superficially s imilar , but 
phylogenetically unrelated, palm fronds and are outside 
the scope of this study. 

Key to Common Dasyscyphi on 
Tropica 1 Ferns 

1. Species with bright red discs and white hairs ......... 2 
1. Species with cream or yellow di scs and white or yellow 

hairs ....... ....... .... . 1 ...... . .. ..................... 3 
2. Spores 18-30 x 0.6-0 .9 ~m, on non-living petioles 

of large fern s ... . . . ... 2. D. chennisinu 
2. Spores 10-20 x 1.7-2.3 ~m , on pinnae of living 

Gleichenia . . . .. .... ... . 1 . • D. u lei 
3. Hairs hyaline, without ~olored matter at the tips, often 

over 125 ~m 1 ong, tapered .............. ...... ......... 4 
3. Hairs straw-colored , 1vith amber to garnet-colored matter 

at the tips, usually cylindrical, under 100 ~m long ... 6 
4. Hairs up to 600 ~m long, spores 10 .5-12.7 x 

1.8-2.0 ~m . . . .. .. . , . .. . 5. D. brevisporus 
4 . Hairs less than 350 ~m long ...... .................. 5 

5. Spores 6-12 ~m long ... .... 4. D. fimbriifer var . 
singerianus 

5. Spores 13-30 ~m long ...... 3. D. fimbriifer var. 
fimbriif'ir 
6. Spores under 18 ~m long, stipes not branched, 

apothecia no t convoluted ............ ...... ......... 7 
6. Spores over 18 ~m long, stipes some ti mes branched, 

apothecia some times with convoluted margins ....... 8 
7. Spores 6- ll ~m long with rounded api ces . . 6. D. arian 

var. varians 
7. Spores 11-1 8 ~m 1 ong with acute apices . . . 7. D. varoians 

var . pteridophyllus 
8. Spores 20-32 ~m long .. . 8. D. on ospermati var. 

oncospermati 
8. Spores 35-65 ~m long .. . 9. D. onco peromatis var. 

macro. porou 

1. Dasyscyphus ulei (Wi nt.) Sacc., Syl l. Fung. 8:452. 
l88g. Fig. 1 . 



:Peziza ulei Wint., Hedwigia 24:258. 1885. 
:AtractoboZus ulei (Wi nt. ) 0. Kuntze, Revis. Gen. Pl . 
3(2) :446 . 1889. 

19 1 

=Dasyscyphus dicPanopteridis Seaver & Wh etze l , Sci . Surv. 
Porto Rico 8: 74. 1926. 

:LachneZZa dicPanoptePidi s c:>eaver & Whetzel ) Seaver, N. 
Amer. Cup-Fungi, Inoperculates p. 262 . 1951. 

TYPE COLLECTI ON - E. Ule, 1884, Sao Franci sco , Santa 
Catha rina , Brasil . Di str ibuted as number 3273 in Century 
XXX III of Winter's L. Rabenhm•stii FuWJi Eul'opaei et Extra
europaei exs iccati . This exsiccatum was not reexamined by 
the author as it has been adequately described el sewhere 
(Dennis, 1954). 
' 

Apo thec ia seated on darkened pinnae of living fern 
fronds, goblet- shaped, short- stipitate , up to 0.5 mm across, 
scarlet-red with white to pink hairs fo rming a stiff, 
shor t ; vertical fr i nge at the margin of the cup ; di sc 
scarlet-red, concave, exposed even when dri ed. Pi gme nt 
diffusing, turning purple-viol et then colorless when 
pl aced in 3% KOH. Ha irs to 125 ~m x 2.5-4.0 ~m, generall y 
much shorter, cylindr ical with hemi spherical or slightly 
tapered tip, hyal ine, thin -wal l ed, strai ght or slightl y 
curved when dry, flexuous in aqueous solutions, dense ly 
roughened throughout their entire length with minute gran
ules. Granules up to 0.3 ~m long, sli ghtl y longer than 
broad, appearing perpendicul ar to the surface of the hair, 
hyaline, in solua ble in 3% KOH. Ectal excipulum composed 
of short -ce ll ed textura prismatica, cell s 4- 10 by 3-6 ~m, 
becoming textura angul ari s to gl obulosa in some portions 
of the cup, hya line (after pigment decolorizes in KOH), 
with wal l s up to 1 ~m thi ck. Asci cylindrical with a 
sli ght l y tapered base, (35-) 43- 70( -80) by 3.5-6.0(-8) ~m 
and hemi spherica l apex wi th a small but distinct pore plug 
sta in ing as a tapered cyli nder in IKI with KOH pretreatment, 
no croz iers present. Spores 10-1 8(-22) by 2. 0-3 .0 ~m , non
septate, hyaline, smooth, tapered toward both ends, sl ight
ly curved along the longitudinal axis, without di sti nctive 
i nclusions. Paraphyses hyaline, na r rowl y l anceolate, 2-3 
~m at the widest point about l/3 below t he tip, tapered to 
a rounded apex ca 1 ~m broad, exceeding the asci in the 
hymenium by up to 20 ~m, septate in the lower portion only . 

HOST- Only known from dead pinnae on partia ll y living 
fronds of Gleichenia ( =DicranoptePiB )" 
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RANGE - Known only from Brasil, Peru and Puerto Rico. 

ETYMOLOGY - After the collector Ernst Heinrich Ule, a 
German born naturalist who spent most of hi s career in 
Brasil. (Stevenson, 1g71). 

PREVIOUSLY PUBLISHED ILLUSTRATIONS - None. 

SPECIMENS EXAMINED- Brasil: A.S. Costa, 6.IX.36, as White 
Herbarium 343g and CUP 27g83, Porto de embarque Ubatuba, S. 
Paulo, determined by H.H. Whetzel and W.L. White, on 
pinnae of fern which appears to be Cleichenia (FH). Peru: 
E. Ule, Oct. 1902, as Herbarium Brasiliense 3310, Cerro 
de Cumbaso, on Cleichenia dichopoma (FH). Puerto Rico: 
H.H. Whetzel, Kern & Taro P.R. Fungi 2683, CUP 14742, 
July 18, 1g24. Finca Marfa, Yauco. Holotype of D. 
dicranopteridis Seaver & Whetzel (CUP). 

DISCUSSION- D. ulei i s the most commonly collected member 
of a group of Dasyscyphi with bright red hymenia and pink 
appearing hairs. It is apparently found only on dead por
tions of living fronds of Cleichenia . This kind of 
association with living plants is also found in the un
related temperate species D. gaultheri ae (El li s & Everh.) 
Sacc. which occurs on grey spots of Gaultheria shallon. 

Variation in spore length among the known collections 
is from 10 to 22 ~m, but since they are all on the same 
host and the size does not seem to correlate with any other 
characters , all will be treated as the same species 
including the type collection of D. dicranopteridis Seaver 
& Whetzel. 

A related and apparently unnamed spec ies commonly 
occurs on palm fronds . 

2. Dasyscyphus chermisinus Cash, J. Wash . Acad . Sci. 48 : 
256. 1958. Fi g. 2. 

HOLOTYPE - E.J. H. Corner 1225, December 19, lg48, Corcorvado 
Rto de Janeiro, Brasil, on Al ophila petioles. (BPI). 

Apothecia macroscopically identical to D. ulei and 
with the same pigment change in KOH. Hairs also the same. 
Ecta l excipulum composed of hyaline, indistinct, long-cel
led textura prismatica with light straw colored irregular 
cells on the surface. Asci 40-45 x 3.5-5.0 ~m, hyaline, 
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Fig. 1. Da yscyphus ulei , a . hairs, b. paraphyses , c . asci , 
e . spores , d. surface view of ectal exciple , f . 
apothecium . From l<hite 113310. a - e 1320X, f. 
a ppr ox . 30X. 
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cylindrical, 8-spored, with a J+ pore plug visible 
unstained with phase microscopy as a tapered cylinder, 
tapered toward the base which has no apparent crozier. 
Spores 18-30 x 0.8-1 .1 ~m, cylindri cal with bi po lar 
symmetry, non-septate, hyal ine, fl ex ible , often geni culate , 
without conspicuous i nclusions. Paraphyses very narrowly 
lanceolate , bare ly exceeding the asci in the hymenial 
arrangeme nt , 1.2-2.0 ~m di am. at the widest point, tips 
rounded , 0.5-1 .0 ~m wide. 

HOST - As yet only known from petioles of the large fern 
AZsophiZa . 

RANGE- Known only from the type locality, Rio de Janeiro, 
Bras il . 

ETYMOLOGY - From Latin ChenmiSino = Blood-colored, the 
color of t he disc. 

PREVIOUSLY PUBLI SHED ILLUSTRATIONS - None. 

SPECIMENS EXAMINED- Ho lotype (BPI). 

DISCUSSION - Although t hi s species is still represented 
by only one coll ect ion, it appears to be di s tinct. It 
has an obvious relationship to D. uZei but differs in 
spore shape and substrate. 

3. Dasyscyphus f imbJ'iifel' (Berk. & Curt.) Sacc., Syll. 
Fung. 8 :452. 1889. var. f imbrii f er 

: Peziza (Dasyscyphae) fimbriifer Berk. & Curt., J . 
Linn. Soc. Bot. 10:377. 1868. 

:Atractobolus fimb riifer (Berk. & Curt.) 0. Kuntze, 
Revis. Gen. Pl. 3:445. 1898. 

TYPE - Char 1 es Wri ght 654. Cuba, December. Ho 1 otype : Herb. 
Berkel ey (K}; Isotype: Herb. Curtis (FH) . The Farlow 
He r ba ri um spec imen al so bears the designation "B&C Fungi 
Cub. 681" which i s me rel y the species number in the publi
cation. Both the ho l ot ype and isotype collecti ons contain 
only a few immature or damaged apothecia. 

Apothecia up to 0.6 mm in diam., stipitate , super
ficial, wine gl ass -shaped, li ght cream-co lored, covered 
with long, bri ght white hairs without lumps of co lored, 
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Fig . 2. Dasysayphus ahePmi inus , a . spore s, b. asc i .. c . 
paraphyses, d . hairs, e . s urface view of exc ipl e . 
From the hol o t ype 1370X. 

resi nou s matter; disc cream-color, exposed ~1hen mo i st, 
cove red by hai rs whe n dry; ope ning when rehydrated; hairs 
of different lengths, the l ongest to 350 x 4-6 ~m. often 
tapered to 3-4 urn toward the apex and base, hyaline, thin
wa ll ed but rigid, septate at 12-30 ~m i ntervals, ornamented 
on the surface l•li th rod -shaped granules up to 0.5 urn in 
heig ht and sli ghtly l es s in diam. The granules appear to 
be sl i ghtly sl anted toward the apex of the hairs ; shorter 
hairs are s imil ar, but usuall y cylindri ca l . Asci 60-85 x 
6-8 urn , cylindrica l , ~1ith hemispherica l to conica l apices 
and tapered bases, 8-spored, with obvious pore and tapered, 
J+ plug 1.5 urn long, 1.0 urn wide at the top, vi s ibl e with 
phase optics as a tapered tube, croz iers not observed, 
ar i s ing from a subhyrnenium of textura intricata. Spores 
(13- )15-28(-32) x 2.0- 3.0( -3.7} ~m, fu s iform 1~ith rounded 
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tips about 1 ~m broad, and with nearl y bipolar symmetry, 
non- septate, or rare ly 1 or 3 septate, often 1~it h refrac
tile inclusions almost filling the cell, often slightly 
genicu late at one or both ends or curved along the long
itudi nal axis, hya li ne, biseri ate in the ascus. Paraphyses 
filifo rm, 5- 10 ~m longer than asci at maturi ty, 1.5- 2.0 ~m 
wide, but narrowing sli ghtl y at the base and apex; some
ti mes branched near the base, hyaline, septate in the 
lower portion. Ectal exc ipul um of textura porrec ta; ce ll 
lume n vi s ibl e ; cell wa ll s faintly vi sibl e with phase con
trast optics; ce ll s most ly 7-15 x 3.0-4.5 ~m. becoming 
larger and forming texture pri smati ca near t he marg in of 
old apothecia. 

HOST - Found primarily on the fle shy portions of the frond s 
of t ree fe rn s and other l arge members of t he Cyatheaceae, 
al so known from GZeichenia, and reported from bamboo 
(Denni s, 1960). 

RANG E - Common in Venezuela and Col ombia , known from Cuba, 
Ecuador , and Jamaica . Probably exten sive throughout the 
higher elevations of i ts hosts' ranges in t he New Wo rld 
Tropics, but not ye t reported from the Old World Tropics. 

ETYMOLOGY - fimbPiifeP = bearing a fringed border. From 
t he La t in fimbria, a fringed border . 

PREVIOUSLY PUBLISHED ILLUSTRATIONS - Denni s, Kew Bu ll. 
9:310 , fig. 20. 1950. 

SPECIMENS EXAMINED- Cuba: Wri ght, 654, December, sometime 
bet1~een 1856 and 1866, no location given "on stems of 
ferns. " Portions of this type mater ial deposited in the 
Curtis Herba rium at (FH ) and the Berke ley Herbarium at 
(K) . Venezuela : Dumont- VE 2062, K. P. Dumont, J.H . Ha ines, 
G.J. Samue l s, 13 . VII. 1971, 19 km above Maracay on Maracay 
Choroni road, Parq. Nac. Henry Pittier, Edo Aragua (NYS) 
on rachis of un identifi ed tree fern. Dumont - VE 2117 , 
2129, 2138 (NYS) same data and location but on sp iney fern 
rac hi s . Dumont - VE 2861 , K. P. Dumont, G.J. Samuels and 
L. Borjas, 24. VI!. 1971, ca 4 km in side Sa n Javier del 
Va 11 e resort , 7 km NE of Meri da, Edo r~e ri da , on fern 
rachis (NY); Dumont - VE 5021, K.P . Dumont , G.J. Samuels, 
G. r~rillo and J. Fa rfan, 13 . Ill. 1972, trail from Los 
Pocitos through La Roma to Rio Grande Arriba , Edo Sucre, 
on fe rn rachi s (NY). Jamaica: CUP-MJ 156, R.P. Ko rf et al. , 
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9.I. 1971, along Lady's Mile Trail to just south of Wood
cutter's Gap, vicinity of Newcastle, border of St. Andrew 
and Portland Parishes, on rachis of GZeichenia sp . (CUP); 
CUP-MJ 301, R.P. Ko rf et al., between Woodcutter's Gap 
and ruins of Major Wallin's House, vicinity of Newcastle, 
Portland Parish, on rachi s of GZeichenia (CUP): CUP-MJ 341, 
R.P. Korf et al., 11 . I. 1971, near Dick's Pond, west of 
Hardwar Gap, near Holywell Recreation Area, St. Andrew 
Parish, elev. 2800-3000 ft., on GZeichenia rhizome (CUP); 
CUP-MJ 584, R.P. Korf et al., 17.I. 1971, trail from Whit
field Hall to Portland Gap, to Bl ue Mt., border of St. 
Thomas and Portland Parishes, on rachis of Cyathea (CUP). 
Colombia: Dumont-CO 155, 192, 207, 221, K.P. Dumont, J.H . 
Haines, J.M . Idrobo and L.F . Velasquez, 29.V. 1g74 , EL 
Bosque de Las Mercedes, Bojaca, Dpto. Cuncinamarca, on 
rachis of tree fern, (NY); Dumont- CO 307, K.P . Dumont, 
J.H. Hai ne s, and J.M. Idrobo, l.VII. 1974, Alto de San 
Miquel, road between Sibate and Fusa9asuga, Dpto. 
Cundinamarca, on rachis of fern (NYS) ; Dumont- CO 979, 
980, 994, K. P. Dumont, J.H. Haines, J.M. Idrobo and L.F. 
Velasquez , lO.VII . 1974, vicinity km 15 from Fomeque, road 
between Calera and Fomeque, Dpto. Cundinamarca, on rachis 
of Cyatheaceae (NYS); Dumont- CO 2737, 2748, 2752, K.P. 
Dumont, P. Buritica, J.L . Luteyn and L.A. Molina, l5.I. 
1976, ca 23 mi. from Altamira bn the Altamira-Florencia 
Road, Dpto. Huila, elev. ca 7400 ft., on fern rachis (NY). 
Ecuador: Dumont - EC 1467, K.P. Dumont, S.E. Carpenter 
and P. Buritica, 24 .VII. 1975, ca 2 km from Puye, on the 
Ambato-Puyo Road, Prov. Pastaza, elev . ca 4,000 ft., on 
fern rachis (NY). 

D. fimbriifer is one of the earliest names applied to 
the tropical fern inhabiting Hyaloscyphaceae. It appears 
to be a part of a small complex of taxa which are indis
tinguishable macroscopically and in their excipular and 
hair cha racteristics, but differ in spore characters . As 
materia l from different geographical regions and diffe~ent 
seasons is examined, the sepa ration of those taxa as 
species becomes less clear. It is proposed here to treat 
these taxa as varieties of D. fimb riifer . 

With a dissecting microscope or good field lens, D. 
fimbriifer, including all of its varieties, is di stinguish
ed by its long white to pale yellow hairs which point away 
from the substrate to partial ly obsc ure its cream-colored 
hymenium. D. varians differs in having shorter, buff
yellow hairs with lumps of amber to ruby-colored matter. 



J 98 

:. 

'·: 

:-· 

.... 

~ ~-: ·.' c ~- d .• ... I 
·.'~ ! 

n i. 

• , 

8 B ' . 
, . ~ ··= 

@ ·.· § § :·,, 

@ 
:·~: :.· 

@ @ ·· .. 

@ 
~ @ e 

Fi g. 3. Dasy yphu fimbriifer, a. spores of var. fimbri 
ifer, b-f. holotype of var. ingerianu , b. hairs, 
c. paraphys i s, d. ascus, e . spores, f. apothecium 
a-e, l350X, f . much larger than natura l size. 
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A number of collections from high elevations in Colom
bia and Venezuela have 0- to 1- septate spores 14-20 x 
3-3.5 ~m . long hyaline hairs characteristi c of D. fimbrii
fer and short ye llow hairs with colored matter at the tips 
characteristic of D. varians . Since the spore differences 
are small and placing too much emphasis on water soluable 
matter probably unwise, a new variety is unwarrented . 
These specimens are: Colombia, Dumont - CO 352B, K.P. 
Dumont, J.H. Haines and J.M. Idrobo, l.VII. 1974, Quebrada 
Aquas Blancas, road between Sibate and Fusagasuga, Dpto . 
Cundinamarca, on petiole of tree fern (NYS); Dumont- CO 
457, K. P Dumont, J.H. Haines and J.M. ldrobo, 2VII. 1979, 
Paramo de Choachf, road between Bogota and Choach1, Dpto. 
,cundinamarca, on rachis of unidentified fern (NYS). 
Venezue 1 a: Dumont - VE 2570, 2591 , K. P. Dumont, J . H. 
Haines, G.J. Samuels, S. Si lverberg, and L. Borjas, 20. 
VI I. 1971 , ca 63 km from f-teri da, Uni v. Los Andes Fares t 
Reserve, La Carbonera, Edo. Merida, on tree fern (NYS); 
Dumont - VE 2886, 2904. K.P. Dumont, G.J. Samuel s and 
L. Borjas, 24.VII. 1971, ca 4 km i nside Sa n Javier del 
Valle resort, 7 km NE of Merida, Edo . Merida. on tree 
fern (NYS). 

4. Dasys~Jphus fimbriifer var. SINGERIANUS (Dennis) Haines, 
Comb . et stat. nov. Fig. 3, e-f 

Basionym- Dasyscyphu singerianus Dennis, Kew Bull . 13: 
465 . 1958 . 

HOLOTYPE- R. Singer, B602, 28.1. 1956, Cataratas San Juan, 
Prov. Nor-Yungas, Dpto. LaPaz, Bolivia, altitude ca 2400 m, 
"on dead petioles and especially thorns of Dicksonia and 
other tree ferns" ( K) . 

Apothecia, hairs and ectal exciple indistinguishable 
from the typical variety. Asci. 35-50 x 3.6-4.8 ~m. pore 
plug vi sible with phase optics, bl ued with Melzer's 
sol ution, not subtended by a crozier. Spores 6-12 x 1.5-
2.0 ~m . non-septate, cylindrical, with rounded tips, not 
curved in the longitudinal axis, symmetry bipolar, usually 
with a large vacuole at each end. Paraphyses 1.8-2.0 ~m 
at the widest point, which is 5-15 ~m below the tip, 
exceeding the asci by 5-15 ~m. 

HOSTS - Usually on tree ferns and large members of the 
Cyatheaceae. One collection, EC - 1404, on a palm species 
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is included here , 

RANGE - Throughout the andean range from Venezuela to 
Boli via and Jamaica. It is probably common wherever the 
hosts occur, and coincident wi th the range of t he typ ical 
variety. 

ETYMOLOGY - singerianus for the eminent mycologist Rolf 
Singer, the col lector of the type specimen. 

PREVIOUSLY PUBLISHED ILLUSTRATIONS - Dennis Kew Bull . 13: 
466. 1958. Fig. 7. 

SPECIMENS EXAMINED - Bolivia : (see holotype). Colombia: 
Dumont- CO 1087, K.P. Dumont, J.M. Idrobo and L.F. 
Velasquez, 13 .VII . 1974, near km post 20 from Cali on road 
between Cali and Buenaventura, Dpto. Val l e, on petiole of 
Cyatheaceae (NYS); Dumont- CO 2230, K.P. Dumont, P. 
Buritica and J.L. Luteyn, 7.1. 1976, vicinity of km post 
18 from Bogota, on the Bogota- Villavicencia Road via 
Caqueza, Dpto. Cund inamarca, el ev. ca 10,200 f t. on fern 
rachis (NYS); Dumont - CO 2693, K.P. Dumo nt, P. Buritica, 
J.L. Luteyn and L.A. Molina, 15.1 . 1976, ca 20 mi. from 
Altamira on the Altamira-Florencia Road, Dpto. Huila, 
elev. ca 6,500 ft. on large fern rachis (NY); Dumont- CO 
2975, K.P. Dumont, P. Buritica, J.L. Luteyn and L.A. 
Molina 18,1. 1976, ca 32 mi . from Florencia, on the Flor
encia-El Donce ll o Road, Intendencia Caqueta, elev . ca 
4,800 ft., on small fern rachis (NY). Ecuador: Dumont
EC 1404, K.P. Dumont, S.E. Carpenter and P. Buritica, 
24.VIJ. 1975, ca 73 km from Ambato, on the Ambato- Puyo 
Road, border between Tungurahua and Pastaza Provinces, 
elev. ca 4,800 ft., on unidentified palm frond (NY). 
Jamaica: CUP-MJ-290, R.P. Korf, J .R. Dixon, K. P. Dumont, 
R.W. Erb, D.H. Pfister, D.R . Reynolds, A.Y. Rossman and 
G.W. Samuels, 11.1. 1971, on trai l between Woodcutter's 
Gap and ruins of Major Wa l lin ' s House, vicinity of New
castle, Portland Pari sh, on rachis of Gyathea sp. (CUP). 
Peru : Dumont - PE 409, K. P. Dumont, S.E. Carpenter, M.A. 
Sherwood & P. Buritica, 2. VII. 1976, vicinity km post 
450 from Lima on the Huanuco, elev. 8,500 ft., on fern 
rachis (NY). Venezuela: Dumont- VE 2123, VE 2142, K. P. 
Dumont, J.H. Haines and G.J. Samue l s, 13.111. 1971, ca 19 
km above Maracay, on Maracay-Choroni Rd., Parq. Nac. 
Henry Pittier, Edo. Aragua on rachis of tree fern (NYS); 
Dumont VE 3132, 26.VII. 1971, K.P. Dumont, G.J . Samuel s 
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and L. Borjas, ravine ca 76 km from Barrancas, on M~rida
Barinas Rd., Edo. Barinas, on large unidentified fern (NYS). 

DISCUSSION - Dasyscyphus singerianus wa s originally des
cribed as having 1-septate spores, but on reexamination of 
the type specimen with phase contrast microscopy after 
mounted for 24 hrs. in 3% KOH to loosen and expand the 
cell wall material no septum was observed. Most spores, 
however, have a prominant refractive vacuole at each end 
which compresses the cell contents into the center which 
under low magnifications could be mistaken for a septum . 
Without the character of spo re septation, it is only a 
matter of spore size which separates it from D. fimbriifer . 
Although the spore size difference is considerable, an 
intermediate series of collections has been examined. 
Colombia: Dumont - CO 350, K.P. Dumont, J.H. Haines and 
J.M. ldrobo, l.VII. 1974, Quebrada Aguas Blancas, road 
between Sibate and Fu sagasuga, Dpto. Cundinamarca (NYS); 
Dumont- CO 1481 , K.P. Dumont, J.H. Haines, J.M. Idrobo 
and L.F. Velasquez, 16.VII. 1974 , Western slope of Cordil
lera Occidental, road between El Tambo and Veinte de Julio, 
Dpto . Cauca, on rachis of tree fern (NYS). Mexico: CUP-ME 
244, K. P. Dumont, 15.VIII. 1967, 3-4 mi. N of junction to 
Simojoval , on road from Tu xtual Gutierrez to Villahermosa, 
Chiapas, on tree fern( ? Cyathea sp.) (CUP), (NYS). 
Venezuela : Dumont - VE 2878, K.P. Dumont, G.J. Samue l s 
and L. Borjas, 24.VII. 1971, ca 4 km inside San Javier del 
Valle resort, 7 km NE of Merida, Edo. Merida, on fern 
rachis (NY). These specimens have spores 9-12 ~m long 
and usually contain more than two refractive vacuoles. 
The following collections have spores ranging from 12-16 ~m 
in length and complete the connection between D. [imbriifer 
var . fimbriifer and D. fimbPiifer var. singePianus : 
Dumont- CO 2708, K.P. Dumont, P. Buritica, J.L. Luteyn 
and L.A. Molina 15 .1. 1976,ca 20 mi. from Altamira on the 
Altamira-Florencia Road, Dpto. Huila, elev. ca 6,500 ft., 
on fern rachis (NYS) . Dumont - CO 2749, K.P. Dumont, P. 
Buritica, J.L. Luteyn and L.A . Molina, 15.1. 1976, ca 23 
mi. from Altamira on the Altamira-Florencia Road, Dpto. 
Huila, elev. ca 7,400 ft . on fern rachis (NY). 

5. DasyscyphusBREVISPORUS (Otani) Haines, comb. et stat. 
nov . Fig . 4 . 

:Dasyscyphus [imbPiifer var. bPevispor'Us Otani, (as 
D. fimbPiifePU var . bPevispoPUs ). Reports of the 
Cryptogams in Papua , Ne1~ Guinea (Tokyo ) , p. 31, 1975. 
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HOLOTYPE - Y, Otani, No. 10659, TNS-F-50005, 18.1. 1974, 
Mt. Albert Edward, Woitape, Central District, New Guinea, 
on fern rachis (TNS). 

Apothecia solitary or scattered on the substrate, 
goblet shaped, to 1.5 mm in diam., stipitate, stip to 0.8 
mm long, excipulum light buff, completely covered with 
very long, upward oriented, stiff, bright white, dry
appearing hairs to 0.6 mm long; no conspicuous adhering 
particles vis ible under a dissecting microscope; disc 
buff-yellow, completely obscured by the hairs when dry; 
no co lor cha nge when placed in 3% KOH. Hairs to 600 x 3.0-
3.5 ~.tapered to 1.8-2.2 ~at the apices , septate, 
hyaline, thin-wa lled toward the apex, up to 0.9 um thick 
near the base, covered with small, discrete, rod-like 
particles . to 1.0 ~long, slightly longer than broad, 
appearing capitate in optical section, perpendicular to 
the hair wall in longer hairs, appearing slightly slanted 
toward the apex in shorter hairs; a few long hairs bearing 
a small amount of hyaline resinous matter near their tips 
and visible only with a compound microscope; a few short, 
rough, thin-walled, fle xuous hairs intermi xed with the 
longer ones. Ectal exciple composed of distinct, thin
walled, hyaline textura prismatica, the individual cells 
15-30 x 4-8 um , becoming smaller toward the stipe. Asci 
60-71 x 5.5-7 .0 um, 8-spored, cylindrical with a hemi spher
ical apex and tapered base, j+ pore clearl y visible with 
phase con t rast optics, appearing as a tapered cylinder 
about 1.0 um in diam . in optical cross sec tion of sta ined 
material. Spores 10-13 x 1.8-2 . 7 um, non- septate, hyaline , 
smooth, nearly cylindri ca l, sli ghtly curved, with rounded 
tips, usually without conspicuous vacuoles or other 
inclusions . Paraphyses cylindrical or very slightly 
enlarged in the upper third. 1.8-2.5 um in diam. at the 
widest point, slightly tapered above to a blunt apex, 
hyaline, smooth, without adhering particles. septate in 
the lower two-thirds only, exceed ing the asci by up to 10 
um in the hymenium. 

HOST- On pinnae and rachi ses of large ferns. The portion 
of the type examined by the author wa s a portion of fern 
rachis about 3.0 mm in diam. 

RANGE - K no~1 only from type collect ion from New Guinea . 

ETYMOLOGY - Brevi poru - short-spored, referring to its 



having shorter spores t han the type variety of D. 
fimbriifer. 

PREVIOUSLY PUBLI SHED ILLUSTRATIONS - Otani, Yoshio. 
Reports on the Cryptogams in Papua New Guinea published 
by the Party 1973-74, of "The Botani ca 1 Expedition to 
Papua New Guinea," The National Science Museum, Tokyo; 
fi g. 15 f- j, Pl. 2H, p. 33, March , 1975. 
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SPECIMENS EXAMINED - A portion of the type was examined by 
the author (see holotype) . There i s a discrepancy in the 
locality information between the description and the packet 

1 for Otani No. 10659. The type packet gives the location 
as "Mt. Albert Edward" and the description as "Kegl sug l ." 
No attempt was made to resolve the difference. 

D IS~USS ION - Thi s taxon is related to D. fimbriifer as 
concluded by Otani (1975 ). The granulation of the hairs, 
the substrate, the characters of the exc ipulum asci and 
paraphyses are similar to D. fimbriifer var . fimbriifer, 
and the spore si ze range is smal l enough to be included in 
D. fimbriifer var. singerianus . However, the very lony 
hairs, robust apothecia, the different overal l appearance 
and range are suffi cient to allow it to stand as a separ
ate spec ies. 

6. Dasyscyphus varians Rehm, Hedwigia 39:94. 1900 var. 
Varians . Fi g. 5, a-e. 

=Lachnum gleicheniae Cash, Mycologi a 30 :105. 1938. 
:Lachnella gleicheniae (Ca sh) Seaver, N. Amer. Cup· 
f ungi ( inoperculates ) p. 266. 1951. 

=Dasyscyphus flavidulus Re hm, Ann . Mycol. 7:542. 1909. 

Isotype - E. Ule #758 . Brasil, holotype in herb. Rehm (S) 
and lectotype in herb. Sydow (S ) . 

Apothecia scattered on substrate, often spreading 
over la rge areas, goblet-shaped or funnel- shaped, to 0.6 
mm in diam. and to 0.8 mm high, stipitate, pale buff, 
completely covered with short, pale buff to l emon-yellow 
hairs with co nspicuous lumps of amorphous , water-soluable 
ma tter at the tips; lumps amber to dark ruby red, up to 
0. 1 mm in diam., dissolving but not changing color with 
3% KOH; di sc cream to ochre, usually obscured by margi nal 
hairs when dry and exposed in mat~re apothecia when moist. 
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Hairs cylindrical to 100 ~m long with a slightly tapered 
base and a hemispherical apex, general ly 40-70 x 2.8- 5.0 
~m, thin -wa ll ed, pa l e straw-yellow with transmitted light, 
septate, roughened with hyaline, rod-shaped granu l es 
similar to those of D. fimb~iife~ and which appear to be 
slightly inc l ined towards the apex in some hairs. Ectal 
excipulum composed of short -cel led , thin-to thick-walled, 
hyaline textura prismatica becoming textura angularis 
in some portions of the cup. Asci 40-52 x 3.8-5.1 ~m , 
8-spored, cyl indrical with a tapered base and hemispheri
cal apex, with a small but distinct J+ pore plug visible 
as a tapered cylinder in optical cross -section, croziers 
not observed at the base. Spores 6- 11 x 1.5-2.2 ~m, 
eljptica l , tips rou nded, slight ly more tapered in the 
basal portion, hyaline, smooth, often with 2 conspicuous 
refractive inclusions, slightly curved along the longi
tudina l axis. Paraphyses hyaline, narrowly lanceolate 
or cylindr ical with a tapered apex, septate only in the 
lower portion, 1.5-2.6 ~m at the widest point, exceeding 
the asci by 1 .0 ~m in the hymenial arrangement. 

HOSTS - On rachises of members of the Cyatheaceae, Gl eich
eniaceae and Dicksoniaceae including Gyathea deaZbata, 
CZeicheinia pectinata and Dicksonia squ~rosa . Also 
known from Papuapteris Zinearis . 

RANGE- Found in northern and western South America, the 
Caribbean, Hawaii, New Guinea and New Zealand . It is pro
bably found throughout the upper elevations of the range 
of the larger Cyatheaceae and otherlarge tropical ferns. 
It is not yet known from the African continent. 

ETYMOLOGY - Varians = varying . Probably referring to the 
apparent color changes explained in the discussion. 

PREVIOUSLY PUBLISHED ILLUSTRATIONS - Dennis Kew Bu ll . 9: 
312. Fig. 22; Otani, Reports on the Cryptogams in Papua 
New Guinea p. 29 . Fig. 14, a-d; Cash, Mycologia 30 :99. 
Fig. 2 (as Lachnum gZeicheniae ); Denni s, Kew Bul l . 9:311 
(as Dasyscypha fZaviduZa ). 

SPECIMENS EXAMINED - Col ombia: Dumont - CO 158, K.P. 
Dumont, J.H. Haines, J .M. Idrobo and L. F. Velasquez, 29. 
VI . 1974, El Bosque de Las Mercedes, Bojaca, Dpto . 
Cundinamarca, on fern rachis (NYS); Dumont- CO 308, K.P . 
Dumont, J .H. Haines and J .M. Idrobo, l.VII. 1974, Alto de 
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Fig. 4. Dasyscyphus brevisporu, type specimen, a. spores, 
b. ec t al excipulum with hairs, c. paraphysis, d. 
ascus, e . apothecium. a - d. 1350X, e. much larger 
than natura l size. 
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Sa n Miguel , road between Sibate and Fusagasuga, Dpto. 
Cundinamarca, on fern petiole (NYS); Dumont - CO 358, 
K.P. Dumont, J.H. Haines .and J .M. Idrobo, l .VII. 1974, 
Quebrada Aguas Blancas, road between Sibate and Fusagasuga, 
Dpto. Cundinamarca, on f ern rachis (NY); Dumont- CO 554, 
K.P . Dumont, J.H. Haines, L.F. Velasquez and R. Fonnegra, 
5.VII. 1974, Buenos Aires, Providencia, Anorf, Rfo Anori, 
Dpto. Antioquia. on tree fern petiole (NYS); Dumont- CO 
870, K.P. Dumont, J.H. Haines, L.F . Velasquez and R. 
Fonnegra, 6.VII. 1974 , Popales, Providencca, Anori, above 
Rio La Ti rana, Dpto. Autioquia, on tree fern rachis (NYS); 
Dumont - CO 1184, K.P. Dumont, .,:1.~1. ldrobo and L.F. 
velasquez, 13 .VI I. 1974, vicinity km 20 from Cali, road 
between Ca li and Buenaventura, Dpto . Valle, on petiole of 
Cyatheaceae {NYS); Dumont- CO 1486, K.P. Dumont, J.H. 
Haines, J.M. ldrobo and L.F . Vela squez, 16.VII. 1974, 
Western slope of Cordillera Occidental, road between El 
Tambo and Viente de Julio, Dpto . Cauca, on rachis of tree 
fern {NYS); Dumont- CO 2297, K.P . Dumont, P. Buritica and 
J.L. Luteyn, 7.1. 1976, ca 14 mi. from Villavicencio on 
the Villavicencio-San Martin Rod ., Dpto. Huila elev. cn 
2,600 ft., on fern rachis {NY); Dumont- CO 2887, 2925, 
2929, K.P. Dumont, P. Buritica, J.L. Luteyn and L.H. 
Molina, 17 .1. 1976, a 13 mi . from Florencia on the 
Florencia-El Doncello Road, Intendencia Caqueta. elev. 
ca 1,200 ft . on fern frond {NY). Ecuador: Dumont- EC 340, 
K. P. Dumont, S.E. Ca rpenter and P. Buritica, 17 .VII. 1975, 
ca 75 km SW of Chillogallo, on the old road from Quito to 
Santo Domingo, Prov. Pichincha. elev. ca 5,600 ft., on 
fern rachi s {NY); Dumont - EC 1371, 1395, 1400 , K.P. Dumont, 
S.E. Carpenter and P. Buritica, 24.VII. 1975, ca 73 km 
from Ambato, on the Ambato-Puyo Road, border between 
Tungurahua and Pastaza Provinces, elev. ca 4,800 ft., on 
fern ra chis {NY); Dumont - EC 1797, 1801, K.P. Dumont, 
S.E. Carpter and P. Buritica, 3l.VII . 1975. ca 21 km from 
Za nora, on the Zamora-Yanaza Road , Prov. Zamora , elev. ca 
3,000 ft., on· fern rachis {NY); Dumont- EC 1896, 1910 , 
1913, K.P . Domont, S.E. Ca rpenter and P. Buritica, l.VIII. 
1975, ca 12 km from Zamora, on the Zamora -Loja Road, Prov. 
Zamora, elev. ca 5,000 ft., on fern rachis {NY); Dumont-
EC 1927, 1935, K.P. Dumont, S.E. Carpenter and P. Buritica, 
l .Vlll. 1975, ca 22 km from Zamora, on the Zamora- Loja 
Road, Prov . Zamora, elev. ca 5,800 ft., on fern rachis (NY); 
Dumont - EC 2001, 2024, K. P. Dumont, S.E. Ca rpenter and 
P. Buritica, 3.VIII. 1975, ca 5 km from Lim6n (Genera l 
Plaza Gutierez), on the Li m6n-Mendez Road, Prov. Morona 
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Fig . S. Dasy cyphus varians . From VE 2878, a. paraphyses, 
b. ascus, c . exciple wiLh hairs, d. spores, e . 
apothecium, a-d. 1370X, e . much larger than 
natural size . 

San tiago, elev. ca 4,000 ft., on tree fern petiol e (NY). 
Hawaii: Otto Degener, No . 2Bl0, Otto Degener and Henry 
Wiebke, 12.1V . 192B , South of Hanaliioliio, Moloka i , T.H. 
"on stipes of endemic . Dicrano~teris " as holotype of 
Lachnum gleicheniae Cash (BPI); C.L. Shear and N.E. 
Stevens 5BO, 2B.XII. 1927, Olinda Pipe Line, Maui, on 
tree fern rachis, as Lachnum gleicheiae Cash (BPI); C.L. 
Shear and N.E. Stevens, 5B2, 17 .11. 192B, above Waimea, 
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Oahu, on rachis of G~eichenia sp. as Lachnum g~eicheniae 
Cash (BPI). Jamaica: R.P. Korf et al., CUP-MJ 110, B.I. 
1971. Trave l ler's rest. Silver Hi l l Gap, on the border of 
Portland and St. Andrew Parish, elev. 3,000-3,250 ft. on 
fern rachis (CUP). Mexico: CUP, ME 244, K.P. Dumont, 15. 
VIII. 1967, 3-4 mi. N of Junction to Simojovel, on road 
from Tuxtula Gutierrez and Vi l lahermosa, Chiapas, on tree 
fern (CUP). New Zealand: S.J. Hughes #132B (OAOM 162333) 
4.IX. 1963, Kauaeranga Val l ey, Thames, Auckland Dist . , on 
rachis of Dicksonia squar~osa (DAOM); G.J. Samuels, POD 
31947, 7.VJII . 1973, Walker's Bush Track, Waitake Ranges, 
Waitemata County, Auckland, on rachis of Gyathea dea~bata 
(POD). Panama: Dumont- PA 157B, K.P. Dumont, S.E. 
Carpenter and S.A. Mori, 30 VI. 1975, Vicinity Altos de 
Pacora, 26- 31 km N of Pan American Highway, on old road 
to Mandinga, Prov. Panama, elev. ca 2,100-2,200 ft. on 
rachis of tree fern (NY) ; Puerto Rico: F.J . Seaver and 
C.E. Chardon #546 (The New York Botanical Garden West 
Indian Exploration #1811) 1923, El Yunque, as Dasyscypha 
j1avidula? on fern rachis (NY). Venezuela: Dumont- VE 
1245, 1257, 1286, K.P. Dumont, J.H. Haines and G.J . 
Samuels 4.VIJ. 1971, 2-3 km along trail behind hotel, up 
Mt. Guacamaya, Rancho Grande, Parq. Nac. Henry Pittier, 
Edo. Aragua, on rachis of tree fern (NYS); Dumont- VE 
1524, 1529, K.P. Dumont, J.H . Haines , G.J . Samuels and 
G.S. Bunting. In mounta ins N of irgua, Edo. Yuracuy, on 
rachis of large fern (NYS); Dumont- VE 2203, K.P. Dumont, 
J.H . Haines and G.J. Samuels, 14.VII. 1971. ca 7 km from 
Colonia Tovar , on Colonia Tovar-La Victoria Road, Edo 
Aragua, on fern rachis (NYS); Dumont - VE 2878, K.P. 
Dumont, G.J. Samuels and L. Borjas , 24.VII . 1971, ca 4 km 
inside San Javier del Valle resort, 7 km NE of Merida, 
Edo. Merida, on fern rachis (NY). 

DI SCUSSION - D. va~ans var . varians is the most common 
and widespread discomycete inhabiting the decaying remains 
of tropical ferns. It i s related to D. fimb~ife~ and D. 
b~evispo~s in the slightly elongated hair granulations 
which often appear to be very sli ghtl y inclined t01~ard the 
hair tips and in the exciple of rather di stinct textura 
prismatica. It i s distingui shed from all other ta xa of 
Hyaloscyphaceae by the combination of hair and spore size 
and the presence of yellow to dark red pigments on the 
hairs. 

The aspect of thi s ta xon which has cau sed confusion 
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in it s identification is the pigmentation associated with 
the hairs. One of the distinctions drawn here by the 
author between D. fimb:riife:r and D. var>ians is that the 
former has hyaline hairs and the latter a pale straw 
pig111ent located in the walls of the hair. In addition, a 
water-soluable lemon -yellow pigment is located on or in 
hairs of young apothecia which progressively darkens and 
concentrates into large lumps of matter 20-50 urn . These 
lumps are light amber on lemon-yellow hairs at first and 
darken to deep garnet red on light buff-white hairs with 
age. The pigment may be absent altogether in water soaked 
specimens. These color shifts can cause an array of dif
ferently colored apothecia growing together on the same 
piece of substrate. A second confusing aspect of D. 
va:rians is the continuum of spore sizes. D. va:rians var . 
va:rians and D. va:rians var. pte:ridophyllus represent 
modes in the spore size continuum and intermediate spore 
sizes can be found . 

It is possible that D. va:rians publ i shed by Rehm in 
1goo is a later synonym of D. tubifo:rmis P. Henni ngs & 
E. Nyman, Monsunia 1:32, 1899 but a number of inquiries 
did not locate the Hennings type, so for the time being, 
D. tubiformis remains unexamined. D. cyatheicola P. 
Henni ngs, Hedwigia 41:25. 1g02 i s perhaps also a l ater 
synonym, but no type was located for it e i ther. 

7. Dasyscyphus va:rians var. PTERIDOPYLLUS (Rodw.) Haines, 
comb. et stat. nov. 
Basionym - Dasyscypha pte:riodophylla Redway, Pap. & 
Proc . Roy. Soc. Tasmania 1920 :158, 1g21. 

TYPE COLLECTION - L. Redway, October 1920, National Park 
(Tasmanian?), on s tipe of dead .Dicksonia anta:rc~ica. (HO). 
No specimen is mentioned in the place of original publica
tion, but this specimen is clearly marked "type." 

Apothecia, hairs, asci, paraphyses, excipulum and 
disc indistinguishable from those of the typical variety 
of D. va:rians . Spores 11-17 x 1.0-1 .9 urn, straight, with 
bipolar symmetry, fusiform, tapered to sharply acute 
apices, rarely 1-septate, someti mes with 2 or 4 refractive 
vacuo les. 

HOSTS - Known from species of Cyatheaceae, Cyathea deal
bata, Dicksoniaceae, Dicksonia anta:rctica and 
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Fig. 6. Spores, a. from l ec totype of Dasyscypha javanica , 
b . from Penzig and Saccardo #26 D. oncospermatis 
va r . macrospora, c. from holo t ype of D. varians 
var. pteridophyllus, d. from holotype of D. 
oncospermatis var. oncospermatis , all 1370X. 

Gleicheniaceae, Cleichenia sp. 

RANGE - Colombia, Jamaica, Mexico, Panama, Peru, Puerto 
Rico, New Guinea, New Zealand, Tasma nia and Venezuela . 
Perhaps throughout the ran ge of large tropical ferns and 
coincident wi th the range of the type variety. 

ETYMOLOGY - Pteridophyllus : fern leaves . 

PREVIOUSLY PUBLISHED ILLUSTRATIONS- Denni s, Kew Bull . 13 : 
329 . 1958. Fig . 8 ; Otani, Reports on the Cryptogams of 
Papua , New Guinea 1975:27, Fig. 13 e-i . 1975. 

SPECIMENS EXAMI NE D- Colombia : Dumont - CO 393, K.P. 
Dumont, J.H. Haines and J.M. ldrobo, l.VII. 1974, Quebrada 
Aguas Blancas, road between Sibate and Fusagasuga, Dpto . 
Cundinama rca on fern petiole (NYS); Dumont- CO 1514, 
K. P. Dumont , J.H. Haines, J.M. ldrobo and L.F. Velasquez , 
l6.VII . 1974, Western slope of Cordil lera Occidental road 
between El Tambo and viente de Julio, Dpto. Cauca, on 
rachis of tree fern (NYS); Dumont- CO 2746 , 2751, 
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K.P. Dumont , P. Buritic~, J .L. Luteyn and L.A. Molina, 15. 
I. 1976, ca 23 mi . from Altamira on the Al tami ra-Florencia 
Road, Dpto . Hu ila . elev . ca 7,400 ft ., on fern rachis (NY). 
Jamai ca: CU P-MJ 280, R. P. Korf et a 1. , 11.1. 1971 , on 
trail between Woodcutter's Gap and ruins of Major Wallin's 
House, vicinity of Newcastle, Portland Pari sh, on rachis 
of Gleichenia (CUP) ; CUP-MJ 336, R. P. Korf et a 1 . , 11 . I. 
1971, Near Dick's Pond, west of Hardwa r Gap, near Holywell 
Recreation Area, St. Andrew Parish , elev. 2,800-3,000 f t . , 
on rachis of GZeichenia (CUP) . Mexico: CUP-ME 319, K.P . 
Dumont, 25. VIII. 1967, km 141 on road between Oaxaca and 
Valle National, Oaxaca, on tree fern , Cyathea sp . ? (CUP) . 
Panama : Dumont - PA 263, K. P. Dumont, S.E. & S.M. Carpen
ter and S.A . Mori, 14 .Vl . 1975, from base of Cerro Pilon 
to summit, 5 km NE of El Val le , Prov . Cocle s elev . ca 
2,200-3,00D ft., on tree fern petiole (NY) ; Dumont- PA 
337, K.P. Dumont, S. E. & S.M . Carpenter and S. A. Mori, 
14.Vl . 1975, vicinity of La Mesa, 2.5 km N of El Vall e, 
Prov. Cocle, elev . ca 2,1DD ft ., on fern rachi s (NY); 
Dumont- PA 1571 , K. P. Dumont, S.E. Carpenter and S.A. 
Mori, 30.VI. 1975, vicinity Altos de Pecora, 26-31 km N 
of Pan American Highway, on old road to Mandinga, Prov . 
Panama, elev. ca 2, 10D- 3,DDO ft ., on petiole of fern (NY) . 
Peru ! Dumont - PE 412, 444, K. P. Dumont, S. E. Carpenter , 
M.A. Sherwood and P. Buritic ~, 2. VII. 1976, vi cinity km 
post 45D, from Li ma on the Huanuco-Ti ngo Marfa Rd., Dpto. 
Huanuco elev . 8,5DD f t., on fern rachi s (NY). Dumont- PE 
1725, K. P. Dumont, S. E. Carpenter , M.A. Sherwood & P. 
Buritic6, 19.VII. 1976 , along the Cuzco-P il copata
Paucartambo Rd., at a point ca 135 km from the inter
sect ion of the Cuzco-Puno Rd ., Dpto. Cuzco., on fern 
rachis (NY) . Puerto Rico : Haines- PR 11, 15, J.H. Haines, 
R.P. Korf,et al ., 5.VI . 197D , El Toro Trail , El Yunque 
Luquillo Experimental Forest , elev. ca 7DD m, on, 
AZsophyZZa rachis (NYS}; Haines- PR 14, J .H . Haines, 
R.P. Korf, et al . , 8 .VII. 197D, Rt . 191 & 930, El Yu ngue, 
Luquillo Experimen t al Forest, elev . 70D m, on GZeichenica 
pectinata rachi s (NYS}; Haines- PR 17, J.H. Haines, R.P. 
Korf, et al., 8 .VI. 1970, Rt. 93D, El Yunque, Luquillo 
Experimental Forest, elev . ca 675 m, on rachi s of Cyathea 
dryopter iodes (NYS}; Haines PR- 19, J .H. Hai nes, R.P. 
Korf, et al ., 8 . VI . 1970, Rts. 191 & 930, El Yu nque , 
Luqu illo Experimental Forest, el ev. ca 675 m, on rachi s 
of AZsophiZa bol'inquena (NYS). Ne1·1 Zealand : POD 19348 
(=DAOM 75775) , J .M. Dingley, 28.VIII. 1954, Whitianga, 
Auckland Prov ., on Cyathea meduZZaris Swartz, (DADM), POD 
31944 {=JHH 2808), G.J. Samuel s , 8.VIl. 1973 , Walker 's 
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Bush Track, Waitakere Ranges, Waitemata County, Auckland 
Prov . , on rachis of Gyathea deaZbata (NYS, POD). Tasmania : 
(see type) Venezuela : Dumont - VE 2206, K.P. Dumont, J.H. 
Haines and G.J. Samue l s, 14.VII. 1971, ca 7 km from Colonia 
Tovar, on Colonia Tovar-La Victoria road, Edo . Aragua, on 
fern rachis (NYS); Dumont- VE 2568, K. P. Dumont, J .H. 
Ha ines, G.J. Samuels, S. Silverberg and L. Borjas, 20.VII. 
1971 , ca 63 km W of Merida, Univ . Los Andes Forest Reserve, 
La carbonera, Edo . Merida, on rachis of tree fern (NYS). 

DI SCUSSI ON - Since a large number of collections were 
examined, intergradations were found between those that 
match the type of D. pteridophyZZus and those fitting the 
description of D. varians. The two taxa are not retained 
as separate species and D. pteridophyZZus , the more recent 
of the two names is reduced to a variety . There are 
several names described earlier than D. pteridophyZZus 
which if types could be located may prove to be the same 
species . These are D. tubiformis (see under D. varians) , 
D. javanica var. citrinuZa Penz . & Sacc. 1901, and D. 
merri ZZii Sydow 1913. 

8. Dasyacyphus oncoapermatis (Berk. & Br . ) var. oncosper
matis Sacc., Syll ., Fung. 8:465 . 18B9 . (as Dasyacypha 
oncoaper=tis ) 

:Peziza oncospe~tis Be rk. & Br., J . Linn. Soc. 
Bot . 14 :105 . 1975. 

:Aranea oncospe~natis (Berk. & Br.)Petch, Ann. Roy. 
Bot . Gard . Peradiniya 6:164 . 1917 . 

:AtractoboZus oncospermatis (Berk. & Br .) 0. Kuntze , 
Revis . Gen . Pl. 3(2) :446. 1898. 

=Daay cypha Zanari eps (Cke . & Phill .) Sacc., Syll. Fung. 
8:465 , 1889. 

:Peziza Zanariceps Cke. & Phill ., Grevillea 8:62 . 
1879. 

:AtractoboZu Zanariceps (Cke. & Phill .) 0. Kuntze. 
Re vi s. Gen . Pl . 3:446. 1B98. 

=Da yscypha javanica Penz. & Sacc ., Malpighia 15: 209. 
1901 . {not to be confused with Arenaea javanica Penz . & 
Sacc., f:·PineZZa javanica Henn. & Nym. nor ErineZZa 
javensi Hohn . ) 

=Da yscypha cyatheae Re hm, Leafl. Philipp . Bot. 6:2280. 
1914. 

HOLOTYPE- Thwaits, Ceylon #435, Habga lla (sic), Dec. 1867, 



ex herb C.E. Broome (K). 

Apothecia scattered on substrate, often spreading 
over large areas, with convo luted margins or branched 
stipes with as many as a dozen cups on a sing l e stipe, 
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up to 1.0 mm across in mu lti ple structures, sing le apothe
cia sma ller, infundibulaform covered with short , straight, 
buff-yellow hairs capped with lumps of light red to deep 
garnet-colored resinous-appearing matter; disc concea led 
by hairs when dried. Hairs cylindri cal with hemispheri
cal tips and sli ghtly tapered bases, straight, septate, 
straw-colored with transmitted light, 3.0-4.6 by up to 
100 ~m long, gene rall y 40-70 ~m, with walls up to 0.7 ~m 
thick, roughened with gra nules as in D. vaPians . Ectal 
excipu l um composed of small -cel led, hyaline to buff 
textura prismatica. Asci 52-80 x 4.0-7.0 ~m, 8~pored, 
cylindrical with a tapered base and hemispher ica l apex 
with a distinct J+ pore plug visible as a tapered cylinder 
in optical cross sect ion. Spores (17- ) 18-28(-31) x (1.5-) 
2.0-3.0 (-3.5) ~m, straight, hyaline, non-septate or 
rarely 1- or 3-septate, fusiform with di stinctl y pointed 
tips, usually with refractive vacuoles ranging from very 
tiny inclusions to almost filling the spore. Paraphyses 
filiform, very sli ghtly tapered at the immediate apex, 
hyaline, 1. 2-1.7 ~m wide, sli ghtly longer than the asci, 
septate and often branched in the lower portion. 

HOST - Known from large fern~ of the Cyatheaceae; 
Hemiti~ia, AZsophiZa, Cyathea . It is al so known from 
Rhipogonum (Liliaceae), but the report from Oncosperma 
is questionable. 

RANGE - Known from Ceyl on, Australia, Java and the 
Philippines . 

ETYMOLOGY - Oncospermatis from Oncosperma , a genus of 
Palms. 

PREVIOUSLY PUBLISHED ILLUSTRATIONS - Penz ig & Saccardo, 
leones Fungorum Javanicorum, Tab. L, fig. 3 as D. 
javanica ; Dennis,Kew Bu ll . 17 :356, fig. 50. 

SPECIMENS EXAMINED - Ceylon: (type; see above for infor
mation) Sydow, Fungi exot ici exsiccati #227, Jan. 1914, 
Hatgala, Cey l on, T. Petch, on rachis of HemitiZiae 
waZkerae (DAOM) (CUP). Australia: Berggren #363, 



214 

Melbourne 1974-1975, on Rhi~ogonum , (type of Peziza 
lanariceps ) ex herb. CKE (K) . Java : Penzig #20, XI. 
1897, Tjibodas, on rachis of Alsophia, as D. javanica ex 
herb . Saccardo (PAD). Philippine Islands : C.F . Baker 
#2727, 31. I. 1914, Mt. Mak il ing, Los Banos, on rachis 
of Cyathea candata, holotype of D. cyatheae , ex herb. 
Rehm (S); C.F. Baker, Fungi Malayana #23, I. 1914, 
Mt. Makiling, ex herb. Sydow (S), (NY). 

DISCUSSION - Dasyscyphus oncospermatis is closel y related 
to D. varians in having similar hairs, colored exudates 
and exciple. It differs by having longer spores and 
asci and by having a branched stipe in some collections. 
It has not been resolved whether this species occurs in 
South America. Although some co llections have been made 
there which have spore sizes in the range of D. oncosper
matis , the branched character of the stipe has not been 
found. 

There is some confusion over host identification 
which results in a fern-inhabiting species having the 
specific epithet "oncospermatis " which i s derived from 
the palm Oncosperma . The type specimen does appear to 
be on a segment of fern stipe as was stated by Petch 
(Denni s , 1963) . 

Even though Dasyscyphus javanica i s reduced to 
synonomy under D. oncospermatis , it is necessary to 
choose a lectotype for it from among the three collections 
mentioned by Penzig & Saccardo in the original description. 
I hereby choose collection #20 from PAD as lectotype . It 
i s a small but completely recognizable collection . 

9. Dasyscyphus onco permati var. MACROSPORUS (Penz . & 
Sacc.) Haines, comb. et stat. nov . 

:Arenaea macrospora Penz . & Sacc . Ma l pighia 15:211 . 
1901 . 

TYPE - AccordiQg to the original description the type 
( impli cit holotype because it is the only specimen 
mentioned) is "in petioli s putridi s Pal marum, Tj ibodas, 
8. 11. 1897 (16) ." 

Apothecia, hairs and excipulum indi stinguishable 
from the type variety of D. oncospermatis . Asci 



cyl indri ca l, or cl avate, 8-spored, 90- 110 x 12-1 4 ~m, 
thick-walled wall s up to 1.5 um thick, def ini te large J+ 
pore plug. Spores 36-67 x 2.5-3 .5 ~. fu siform, with 
bipolar syme try and a very fine, hair-like appendage 
1-2.5 um long at each end, curved along the long itudinal 
axi s, non-septate, usua lly without refractive contents. 
Paraphyses filiform 1.1-1. 5 ~m wide, sometimes enlarged 
slightly at the apex, septate, without pigments or con
spi cuou s i nclusions. 
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HOST- Althou gh the type descri pti on states that 
Dasyscyphus oncospermati s was collected on pal m petioles, 
coliect ion #20 from Saccardo' s herbarium in Padua which 
wa s collected at the same place and date i s on remnants 
of a fern petiole as the piece of substrate in the packet 
has fern pinnae attached to i t . 

RANGE - Known only from two collections ~ade i n Ja va . 

PREVIOUSLY PUBLISHED ILLUSTRATIONS - Penzig & Saccardo, 
leones Fungorum Javanicorum Tab. Ll , f ig. 4. 1904. 

SPECIMENS EXAMINED- 8. II (no year given) Tjibodas Java, 
#23 ex herb . Saccardo (PAD). Thi s i s t he only collection 
under t his name at Padua. It bears the same data as 
the type description but a differen t collection number . 

DIS CUSS ION - Since co ll ec tion -#23 from Saccardo's herbarium 
fit s the type description and illustration well, it will 
be included here as representati ve of thi s taxon. There 
are only spore size and shape and minor di fferences in 
pa raphysi s shape to separate it from D. oncospermutis var . 
oncospennatis . 
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PARMELIELLA OUPLOMARGINATA , A NEW LICHEN FROM NEW ZEALAND 
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AND 

PETER W. JAMES 
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SUMMARY 

The new species Parm eliel la d upl omargi nata P.James 
et Henssen is c haracte ri zed by the f orma tion of a 
double apot h ecia l margin compri sing both a n excipu 
lum proprium and a marg o t hallinus , by the periclinal 
arrangement of the thallu s h yphae , and by h aving a 
species of Scyton ema as its phycobi on t . The clos e 
relationship to Parmeliella gayana is discussed. 

INTRODUCTION 

In 1969 one of us (A.H . ) described an unusual ontoge

netic development of the apothecia of an undescribed Parme 

liella species from New Zealand (Henssen 1969, also see 

Henssen Sr Jahns 1973, as "Pal'meliella coroo na ta "). This 

spacies is characterized by the formation of a conspicuous 

double apothecial margin comprising a well deve} oped exci

pulum proprium surrounded by an equally distinct margo 

thallinus. Although a secondary development of a thalline 

margin is a common feature of the Pannariaceae (Henssen 

1969, Keuck 1977) i ts form is unusual in the new spe~ies 

as the margo thallinus is deve loped some distance from the 

differentiating excipulum proprium (Fig. 2, 3A,B). 

Subsequently we have been able to examine more collec

tions of our new species finding that the margo thallinus 

may occasionally be only partly developed or sometimes ab-
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sent (Fig. 1 A, B) . 

The specific ephi thet duploma~ginata has been selected 
for the new species as it draws attention to the unusual 
form of the apothecial margin. 

In morphology and anatomy P.duploma~gi na ta closely 
resembles P.gayana. The thallus anatomy of both species 
is superficially like ·that of certain species of Coccocar

pia but a comparative study of the ascocarp ontogeny of 

thin family with that of the Pannariaceae indicates that 
such similarities that exist can only be considered as 
evidence of convergence (cf. also Keuck 1977). 

MATERIAL AND METHODS 

Materia l . Th e abbre v i ations of herbaria follow those 
g i v en i n Index He rbariorum. 

Parm e li e ll a duplomarginata : see below: - P. gayana: 
(Mont.) MOll. Arg . Chil e , p rov . Ar ique, 1851 Lechler no. 

6 41 {HB).- P.plumbea (Lightf.) Vain: British Isles, Scot
land, Inv erness co. , oorlin, 1964 Hen ssen no. 17484d (HB).
Po rtugal , Azores , Pico , 1978, He n sse n no. 26050b (MB) J 

Si'o Mi gu e l, Furnas, 197 7 , Henssen no. 2 5S l la (HB). Psoroma 
n. sp. Auckland I s lands, Auckla nd I s l a nd, Ranui Cove, Obser
vati o n Point Plat ea u. 1962, James no . 694A (BM); between 
Me gg s Hi ll and Ranui cove, 1962 James no. 755A (BM); - Rose 
I s land, Grey Duck Creek, on Fuch s ia ecortica ta, 1963 James 
no. 993C (BM}. - New Zealand, South Island , Hunter Valley, 
Boil th e Billy Croak, on Nothofagus, 1963 James no. 13938 
(BM) . 

Mo rphol ogy. Samples were s ection e d by freezing micro 
tome a nd th e sect i on s mounted in lactophe nol cotton-blue. 
Meas u rements of spores and anatomical s truc t u r es were made 

Fig. 1. Habit photographs of ~armeliella duplomarg1nata 
(A,B, Jame s 1402; C-F,R,I holotype; G, Murr a y 4048). A, 
ma rgin a l part o f th e thallus with apothecla with a simple 
margi n (x 6); 8, apothecia surrounde d by an excipulum 
propri um only at high e r magnification (x 13.5; an a re ~ of 
seconda rily developed thallin o margin ia indicated by an 
arrow); C , part o f t he thallus with nu me rous apothecia and 
aggregated p yc nidia (x 4.5); o, young apothecia with urceo
lat e discs a nd double ma rgins (x 15); E, large apothecium 
wi t h a double ma rgin {x 15); F , apotheci um with pycnidia 
i n th e margo thallinus (x 15); G, central part of the 
thallus (x 6) ; H, a ggrega t ed " s talked" pycnidia (x 151. I, 
finel y striated lobe b earing numerous pycnidia and a you ng 
apothecium (x 15). 
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from permanent preparations, measurements of gross morpho 
logy on air-dried specimens. For studying the ascus struc
ture KI, solution was added directly to the squash prepa 
ration or after pretreatment with 10 \ KOH. 

Chemistry. Crud e lichen extracts were chromoto graphed 
in solvent systems A,B and C of Culberson (1972). 

TAXONOMIC PART 

Parmeliella duplomarginata P.Jame s et Henssen , sp. nov. 
Fig. l - 4. 

Diagnosis . Thallus rosulatus, u sque ad 10 em latus, 
plus miusve adpressus, caeruleo-griscus, subtus pallidus 
vel nigricans, rhizinis villoso-vestitus. Lobi usque ad 
1 em lati , in margin e radiati et subtiliter striati .H yphae 
horizontaliter ordinatae. Apothecia laminalia , usque ad 
1.7 mm lata,excipulo proprio et margine thallode circum
data . Sporae Snae, eseptatae, incolores, ellipsoideao vol 
subglobosae, (10 - ) 12-16 x (7-)8-lli.UD. Pycnidia saepe sub
marginalia aggregata, 0.2 5 - 0 . 5 mm lata. Conidiophora 
ramosa et brevicellularia, conidi a lateralia e t terminalia 
formantia. Conidia bacilliformia , 3-5 x 0.5-l~m . Alga at 
genus Scytonema p e rtinens . 

Chemistry: no subst&nces of taxonomic value were detecqed. 

Typus: Ne w Zealand, North Island, Vo lcanic Plateau Bot . 
Distr. , Rotoiti Bush, S.E. of Lake Rotoehu, in crown of 
fallen rimu in rimu-tawa -fo rest, 1929, G. Einar & Greta 
Du Rietz n o . 3117 (Holotypus: !JPSV; isotypi: BM, MB). 

Further specimens exa min ed : New Zealand, North Island 
Volca n ic Plateau Bo t . Oistr., Ruapehu, above Wh akapapa Huts, 
on a big shrub of Olearia nummulari folia on a Danthonia 
tussock plain between the uppermost tongues of Nothofagus 
clitfortioides forest, 1927 , G. Einar & Greta Du Rietz no. 
3180 (BM, UPSV); -So uth Island, Southland , Fiord Co., Sec 
r eta ry Island , on shrub at 1000 m, 1959 , Murra y no. 4048 
(BM,CHR); Wi lmot Pass, on s hrub in a swamp at 500 m , 1959, 
Hurray n o . 3928 (BM}; Otago, Vincent Co., above ~ake Hawea, 
Hunter Valley , Lake Creek, on ~solated Nothofagus, 1963 , 
James no. 1402 (BM). 

Thallus , rosette-shaped , up to 10 em diam , pale -
grey to blue-grey, attached by a thick felted mass of 
pale or bluish rhizoidal hyphae and "rhizoptae" (sensu 
Hann e mann 1973). Lobes up to 1 em broad. distinct and ra
diating towards the marginal part, contiguous and over-

Fig. 2. De v e l opme nt of the double margin in Parmeliella 
duplomarginat a. A, young apothecium, B, mature fruit
body. - e excipulum proprium, mt margo thallin u s (repro
duced from Henssen & J ahns 1973). 
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l apping for most o f their l e ngth wit hin the in n er parts 
of the thallus , ma rgin s of t e n seconda rily notched or indented 
often f o r ming secondar y l o buli and co rrugat ions in th e o l
der parts of the thallus (F ig. lC , G). Upper surface undu
late , young lobes fai ntly st riate at the margins (F i g.! I). 

Thallus sec ti o n s 130-190~m thick , covered by a t h i n 
g e latino us o r necr o tic lay er . Hyphae bas ica lly i n a peri 
clinal arrang ement thr oughout the thallus , forming a primi
tive upper c o rtex, 20 - JO~m high composed of 4-S r ows of 
ce l ls with cuboidal o r shortly rectangular cel l s , in size 
6 -10 x 5-7 ~m. walls uniformly thick. Algal zone c.S0-70~m, 
with l oose ly interwove n medul l ary hyphae surrounding the 
fil a men t s of the Scytonema phy co b io n t , al g a l filaments 
9 -1 2um broad with interca'lary h ete roc y sts . Med ullary hyphae 
gradu a lly compacted toward s the lower s urf ace of the t hallus 
were they form a layer of c.S-8 markedly adg lutinate d 
hypha e with thickene d longituadinal wall s , cells 12-2Sum 
l o ng, becomi ng s horter where they dev e l op into rhizoid&! 
hypha e . Rhiz o idal hyphae c.5 -8um thick, thick-walled (Fig. 
3D, 4C), united to form rhiz optae towards the thallus centre·. 

•Apoth ecia s catt e red or more frequently contiguous, up 
t o 1.7 mm diam, b ecomi ng marked ly sessile. Di sc flesh - co 
lour ed to dark- bro wn, concave o r late ran plane, surrounded 
by an e xc ipulum proprium, c.O.l mm thick , and us ually an 
additional thalline margin , up to 1. 5 mm thi ck (Fig. le - E) . 
Hymenium 90 - ll 5 um tall, upper part of the hymenial gel~tine 

bro wn. Subhymenium inverted cone - s hap ed , 180- 200um high, 
e xtending downward s into a tall stipe , up to 220um in 
h ei ght, which o r igi nate s from medullary hyphae and form s an 
internal supporting tis s ue between the inner edge of t h e 
exc i pulum proprium. Hyphae in ~he supporting tissue and 
Stipe densely interwoven, hyphal walls gelatinized (Fig.4D, 
E). Excipulum p r opri um c.lOOum thick , composed of radiating 
hypha e . Margo thallinu s 120 - l50~m thick, corticate on both , 
the inner a nd o uter face {Fig. 3E , 40 ), l o wer cortex at the 
base up 70~m thick. In old apothecia thalline margin partly 
touc hing o r firmly interconnected with the proper margin. 
Asci cyli ndri cal, 80 - 100 x 10- l5um amylold, wall thickened 
at the apex. Spores 8 per ascus, colourless, simple eL l ip 
so id or s ubglobose, (10- )1 2 - 16 x (7-)8 - llum , wall/ t h ick, 
s ur f ace rugose. Paraphyses simple or occasionally b r anc h ed 
in t he upper pare , c.2um thick, s hort ce lled at the tips . 

Fig. 3. Anatomy of Pa rmeliella duplomarginata (A , B , James 
894A ; C- F , hol o type). A, young apothecium with the margo 
thatlinu s de velopi ng at some dist a nce from the excipulum 
propri um (x 100); B, part of the same stage at a higher mag
nification (x 200); e excipulum proprium, mt margo thalli
nus); c - o , l.s. of lobe t ip (x 500 and x 200), the fila
ments of Scytonema are incorporated in the layers of peri 
clinally arranged thalline hyphae ; E, part of an apothecium 
with double margin (x 100); F, conidiophores and conidia 
(x 500). (A, r ep roduce d from Henssen 1969) . 
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Pycnidia co n tiguous , mainly along t h o margins and rid 
ges of th e lobes {Fig . l C , G) , occasionally even in t.he mar
go thallinus of old apothccia (f" i g. lF ) , 0 . 25-o . S mm dlam , 
elevated i n a n outgro wt h o f t h e thallu s fi na ll y becomi ng 
more o r less sta lk ed (F ig . lf' , H,I). Conidiophores bra n ched 
a n d s hort - cel led , con idia formed l aterall y and term i nally 
(Fig. 3F) . Con idia r od-shaped, 3 - 5 x 0.5 -l ~m . 

The new species is somewhat variable. With regard to 

colour of the upper surface specimens r ange from pale blue

grey to pale olive and older parts of the thallus some

times become partly blackened. In exposed , sunny sites, 

the thallus can be partly indigo- blue. In form the placoid

l obate habit is usually characteristic but in exposed si

t ua tions the lobes often become elongated and tend to lack 

the development of secondary lobes towards the centre of 

the thallus charac teristic for specimens of more sheltered 

habitats. Likewise in open situations the dense l y rhizinose 

unders urface is general l y m9re i nte nse l y pigmented and 

often conspicuously blue- black, whi le in she ltered habi

tats the underside may be entirely pale or c r eam- coloured. 

Most species seen a r e well fru i ted; the disc may be 

very pale orange-brown, but i s more often dark brown in 

plants in exposed sites . The degree of development of the 

margo thalli nus is ver y variable ; in some specimens only 

part of t he fru i ts have a fully deve loped thalline margi n 

and in such cases only s ome uneven and irregular upgrowths 

surrounding par t o f t he apothe cium may be present (fig . 

l B, arrow)J rarely, no margo thallinus is developed at all 

(fig. lA,B ) . When well developed , the thalline margin forms 

a supplemen tary , more or less crenulate surround for the 

otherwise l ecideine apothecium so that only the upper part 

r.- ig. 4 . An atom\, i n ParmelielllJ duplomlJ c gi na ta. A, l.s . of 
t h a llu s with primitive u pper and lowe r co rtex, th e latt e r 
composed o f aggre g ated medu llary hy phae ( x 500)~ 8-C, t. s . 
of thal lu s (x 500) ; 0 , margi n al pare of a large apot h ec1. um, 
the stipe c omposed o f densely i n terwoven hy phae forming 
a suppo rt ing t iss u e (x 100) ; E, ce ntral part of a similar 
stage (x· 500). - e , e xcip u lum proprium; mt margo tha Llinus; 
h, hym e nium; s h, s ubh ymcnium i st , sup porti n g tissue . 
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of the pale bro wn pro per margin o f the fruit i s e xposed 

(Fi g . lD,E). Occasionally the entire proper margin may be 

obscured by the thall i ne margin (Fig. lG). I nitially the 

margo tha l linus arises at some distance around the develop

ing excipulum proprium (Fig. 2A , 3A,B). In later stages of 

development the basal parts of proper and thalline margi n 

are more or less i nt imately c onnected (Fi g. 3E,4D ) . 

The formation of a supporting tissue by medullary 

hyphae connecting the inner edge of the excipulum proprium 

corresponds to similar structures described for species of 

the Pa rmelieZla pycnophora - group and Er ioderma (Keuck 1977). 

In Parmeliella duploma r gi nata the hymenial gelatine 

stains blue in iodin e solution . The slimy outer part of 

t he ascus wall is directly positive but the thickened apex 

o nly colours after pretreatment with ROH solution. The re

action in the apex is variable: in young asci an amyloid 

plug may be observed , in mature asci an inner closed or 

perforated amyloid cap, or more rarely, a faint coloration 

of the whole apex may be demonstrated. Similar variations 

were noted in a comparative study of the asci in P. gayana 
and P. plumbea . An inner amyloid cap perforated by a pore 

has previously been observed in P. plumbea by Keuck (1977), 

p.lOS ), while J~rgensen (19?8,p.90) descri bes an amyloid 

plug. In one of the specimens of P. plumbea studied by us 

(He nssen no. 17484d) the· entire apex stained bluish in most 

of the asci. Variation of this kind in the iodine reaction 

has recently been discussed by Nannfeldt (1976) and is con

sider ed to be related to the age of the ascus and the mode 

of iodine treatment. 

Ecology and distribution. Parmeliella duplomarginata 

is widely distrlbuted i n New Zealand ; it has also been 

collected from most islands of the Auckland Islands as well 

as from Campbell Island. It is a species of rather open 

situations, often at the edge of Nothofagu forests especi

ally on the eastern side of the main mountain ranges of 

New Zealand. It occurs on a wide range of phorophy tes from 



227 

sea level to 1000 m and often grows with f.lenega:da spe

cies, especia lly M. pe~t ~a nsita , in the crowns of mature 

trees; it has also been collected from rocks. In the Auck 

land Islands it of t en occurs on twigs and branches of 

MyPsin o diva r iaate - CopPcama foetidissima -scrub in lowland 

or coastal areas , often with Ps eudocyphellaPia aurata , P. 

intricata , Parmel.ieZ.Z.a amphibola , P . pycnopho~a . 

Systematic position. In its thallus and habit Pa~ne

liella duploma~ginata r esembles other lobate-placoid spe
cies of the family, for e xample P. plumboa and P. gayan a , 

species belonging to that gr oup of the gen us in whi ch the 

lower medullary hyphae are horizontally extended (Keuck 

1977). With regard to these species a true close relation
ship obviously exists between P. gayana and P . duploma~ginat 

In both species the hyphae are bas ically periclinally 

arranged throughout the thallus , a fea t ure which is especi
ally distinctive in the tips of the lobes (Fig . 3C,D , 4A

C), the phycobiont is a Soytonoma species, a nd the rhizi

nose felt on the undersurface is composed of rat herdistinct 
rhizoidal hyphae and rhizoptae. In contrast , the hyphae 

in P. plumbea only are strictly periclinally arranged in 
the lower part of the thallus being anticlinally orde red 

towards the upper surface where they form a cortex of !so
diametric cells; this particular arrangement can be recog

nized already in the tips of young lobes in P. plumbea . I n 

P. plumbea , furthermore, the phycobiont is Nostoc: and the 

thallus lower side is covered by a thick fel t of inter
twined rhizoidal hyphae and rhizoptae designated as erio

astrum (Hannemann 1973) or hypothallus (J¢rgensen 1978 ) 
respectively . P. gayana and P . duploma~ginata correspond also 

in the anatomical structure of the apothecium: In both 
species the inner edges of the excipulum are connected by 

a supporting tissue formed by medullary hyphae , a cha

racter shared with species of the Pa~melie ZZa pycnopho~a 

group and Edode ~ma. P. dupZoma>•ginata principally differs 
from P. gayana in possessing an additional thal line margin 
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which surrounds the excipulum proprium. A s imi lar develop
ment of a double margin occurs in certain other species 

of the Pa nna r ia - Parmelielta - Pso r oma -complex as, for ex

ample, in Pa rmeliglla pg r iptB r a and Pannari a immi xta . In 

so far as these species have been examined, there appears 

to be no close relat i onship to Pa~meliella duplomarginata . 

This suggests that the formation of a double margin i n 
these species is t he result of convergent evolution i n 

several sys tematic groups in this generic complex. The 

systematic pos ition of the entire group needs further care

ful s tudy and the formulation of new concepts (cf . J0rgen
sen 197 8). In connection with this observation it is of 

i nterest to mention that one of the species with a double 
margi n , as yet undescribed, from the Auckland Islands (Ja

mes 694A), is obviously closely re lated to certain squamu
lose species of Psoroma i n s pite of having blue- green alga 

as its phycobiont. In our estimation the use of the phyco

biont as a means of generic delimitation has been over

estimated i n the Pannaria - Parmeliella - Psoroma - Pso r oma r ia 
complex. 

Although there may be justific ation for the separation 

of Parmeliella gayana and P. duploma r ginata as a separa t e 
genus , at the present time we fee l that the knowledge o f 

the three genera is still too fragmentary to effect this 
separat i on. 
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ARUALIS CAROLINENSIS KATZ, GEN. ET SP . NOV . 

BARRY KATZ 

Department of Botany, UnivePaity of No Pt h Carolina 
Chapel Hi ll , NoPth Carolina 27514 

ABSTRACT 

The new genus and species APualis aaroZinensia is des
cr ibed f rom Pinua taeda L. needles in No rth Carolina. 

INTRODUCTION 

During an inves tiga tion of the microfungi associated 
with l oblolly pine (Pinus taeda L.) needles, several new 
and inte resting fungi we r e isolated. Among them, a new 
imperfect state o f a basidiomycete was discovered, which is 
described below as a new genus . 

TAXONOHIC PART 

APualis Katz, gen . nov. 
Deuteromycotina, Hyphomycetes 

Coloniae tarde crescentes, l eves, compactae, 
ochroleuco-brunneae , hyphis aereis sparsis . Hyphae zygo
desmatibus praeditae, leviter tun icatae . Aleuroconidia a 
parte superiore zygodesmatum singillatim orta; cellulae 
conidiogenae i nte rdum in ramis brevibus erec tis congre
gatae. Conidia hyalina , l evia, cylindrica , basi truncata, 
1- 2 cellulariA, t enuiter tunicata. 

Species t ypica: APuaZis caPolinensi a 

Colonies slow-growing, appearing flat and compact, 
tan-brown, with sparse aerial hyphae . Hyphae bearing clamp 
connections, smooth- walled . Ale uroconidia originating f rom 
dis tal ends of clamps, one per c lamp; conidiogenous cells 
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may be clustered on short perpendicular branches. Conidia 
hyaline, smooth, cylindric , with truncate bases, 1-2 
celled , thin- walled. 

AruaZis caroZinensi s Katz . sp . nov. 

Coloniae in agaro cum malto composite satae sub calore 
20- 23° die quinto decimo diametrum 17-19 mm attinentes, 
leves, compactae, brunneae (colore brunneo martio sensu 
Ridgway), margine hyalino, hyphis aereis sparsis . Hyphae 
immersae compactae, leves, zygodesmatibus praeditae, ad 2 
~m cr assae, cellulis vulgo 18- 30 ~m inter zygodesmata 
longis, nonnumquam a septis ad ventitiis subdivisis. Hyphae 
aereae angulis acutis vel rectis r amosae , plerumque 18- 30 
~m inter zygodesmata longae , a septis adventitiis sub
divisae , hyalinae, leves, raro fertiles. Loci conidiogeni 
singulares, in parte superiore zygodesmatum, zygodesmatibus 
conidiogenis nonnumquam i n ramis hypharum brevibus con
grega t is. Conidia quidem aleuroconidia, hyalina, levis, 
tenui ter tunicata, cylindrica , 1.5 - 2.5 X 8 - 13 pm, 1-
2- cellularia , cicatricibus basalibus truncatis ornata. Sub 
calore 37°C nullus auctus. 

On decomposing needles of Pinus taeda L., North 
America. Collect i on from P. taeda stand, Saxapahaw, 
Alamance county , North Carolina, April 22, 1977, by B. 
Katz. Holotypus: BAK fl 39 . The name AruaZis was invented 
for the genus . Its gender is &eminine. 

Colonies on malt agar at 20- 23°C attaining a diameter 
of 17-19 mm in 14 days, f lat and compact, mars brown 
(Ridgway), margin hyaline, aerial hyphae sparse . Submerged 
hyphae compact, smooth, bearing clamp connections, up to 2 
~m wide , cells usually 18- 30 ~m between clamp connections, 
adventitious sep ta sometimes dividing these cells. Aerial 
hyphae acutely t o perpendicularly branched, usually 18-30 
lJ UI between c lamps, with advent1tious septa, hyaline, 
smooth, infrequently fertile. Conidiogenous loci on distal 
ends of clamps, one per c lamp, conidiogenous c lamps some
times c lustered on short hyphal branches. Conidia are 
aleuroconidia, hyaline, smooth, thin-walled, cylindrical, 
1.5 - 2 . 5 X 8-13 ~m 1-2 celled , with truncate basal scars. 
Growth absent a t 37•c . 
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Figures 1-3. 1. Hyphae with clamp connections, aleuro
conidia developing from a solitary clamp and 
from a cluster of clamps . 2. Clamp connec
tion after conidium has seceded (s). 3 . Four 
conidia anastomosed to original mycelium. 
Three have germinated at edge of attachment 
scar (a) - i n one , the cytoplasm remains in 
one cell. The fourth has germinated from the 
end distal to the attachment scar (d). 
1 , 250X. 

DISCUSSION 

This fungus has a unique asexual state characterized 
by solitary, 1-2 celled aleuroconidia borne on the distal 
end of clamp connections (figures 1 and 2) . 1-lhen the 
conidia secede they leave conspicuous scars on the clamp 
connections (figure 2) . Germinating conidia produce hyphae 
and will readily anastomose with the original mycelium 
(figure 3) . 
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SUMMARY 

Four Rhy t i smataceous fungi occur on leaves of 
salal (Gaultheria shallon Pursh) . One, Lophodermium 
schweinitz ii , had been reported as both L. schweinitzii 
and £. exar1dum. A second species, Hypoaerma gaulther1ae 
sp . nov., had been reported as Lophodermi um sp. The th ird 
and fourth, Coccomyces tumidus and f . dentatus had been 
reported as f. coronatus . 

Gaultheria shallon, sa l al , is an ericaceous 
shrub t hat occurs in forested coas ta l areas f rom 
Ca liforni a nort hward to Alaska . It is used by florists 
and in Br i tish Co lumbia (B.C.), it has an annual retail 
va lue of $1 -3 million. Rhytismataceae (Korf 1973) 
reported on leaves of this host are Lophodermium exaridum 
(C ke . & Pk . ) Sacc . from Ca l ifornia (Anonymous 196or;-r:-
schweinitzii M. Wils . & Robertson from Oregon and -
Washington, Coccom~ces coronatus (Fr.) Ka rst . from 
Washington (Shaw I 73), and Lophodermium sp . from B.C . 
(Lowe 1977). There are two co llect ions in the herbarium 
of t he Pacific Forest Research Centre (DAVFP) of the 
lat t er and although a recent co ll ection on G. shallon from 
B. C. superficia lly resemb led these (Fi gs. 1-an~t 
bore long sta l ked asci, typical for the genus Hypoderma . 
To clarify the identification of thi s new fung us and t he 
reported Lophodermium sp ., specimens of .b. · exaridum on§.. 
shallon and Ka l mia angustifoli a L. we re examined from the 
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herbarium of the University of California (UC) . Specimens 
of L. schweinitzii on G. shallon reported by Shaw (1973), 
couTd not be located . - ---

Morphologically, specimens of L. exaridum on K. 
angustifolia fit Tehon ' s (1935) descri ption of t he-fungus 
species. However, specimens identified as L. exaridum on 
G. sha ll on are clearly different (e.g. hysterothecia and 
asci almost twice as large in the specimen on G. sha ll on) 
from both the specimens on~· angustifo l ia and-Te~ 
(1935) description. Also, this fungus is not a Hypoderma 
sp. , but clearly fits the descrip tion (Wilson and 
Robertson 1949) for the reported (Shaw 1973) L. 
schwe initzii (Fig. 3). Of the described Hypoderma spp., 
the one on salal is most similar to~· virgultorum DC . 
(=H . rubi (Pers.) de Not.), but has sma ller 
hysterothecia, wider spores and aseptate paraphyses . The 
Hypoderma on salal is described be low as a new species . 

Hypoderma gaultheri ae sp . nov. (Figs . 1, 2, 5-8) . 
Teleomorpha: Hysterotheciis conspersis hy pophyll is, 
subcuticu l aribus intra folii necromaculas, elli pticis , 
atronitidis , 700-11 00 x 350-500 um latis , 230-325 um 
al tis; labiis atronitidis , 100-150 um latis, incrassatis 
elevatisque supra hysterothecias cum aperturis 
longitudina l ibus; tectis plectenchymatis, fuscis, cum 
crassae parietis ce ll ulis, 10-20 um al tis , continuis 
contiguisque cum basi lari pseudoparenchyma , ipsa fusca, 
cum crassae parietis cel l ulis , 25-35 um altis; 
periphysibus non vidis; hymenio albo in aperta 
hysterothecia, usque ad 200 um alto; ascis clavatis, 
attenuiter pedicel l atis longatis, (52)95-115(137) x (8.5) 
9.5-10 . 5(12.5) um, octoascosporis ; paraphys ibus 
simplicibus, fi l i formibus, nonnunquam apicis afflatis, 
95-150 x 1-2 um ; ascosporis brevis, fusiformibus, strictis 
vel curvatis apice late ve l angus te sphaerica, saepe cum 
medio pseudoseptato a media vacuola formatibus 19-26 x 
(2 .5)3 . 5- 6.5 um; vaginis mucosis ascosporarum 
circumvolutis, 1.0-1. 5 um. 

Anamorpha: Pycnidiis atronitidis dispositis pariter quam 
hysterotheciis, 100-150 um. Coni diophoris simpl icibus , 
14- 16 x 1.0- 1. 5 um. Conidiis holoblastis, hya li nis, 
ell ipsoideis, 1.0 x 3.0 um. 

Holotypus: DAVFP 22097, in Gau l t heria shallon Pursh . 
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Teleomorph: Hysterothecia scattered ~tithin necrotic 
leaf spots, elliptical, shining black, 700-1100 x 350-500 
um, hypophyllous, subcuticular, 230-325 um thick; labia 
shining black, 100- 150 um wide, thickened and elevated 
above the hysterothecium, opening with a longitudinal slit 
to expose the whitish hymenium, periphyses not seen; basa l 
pseudoparenchyma 25-35 um thick; hymenium hyaline, up to 
200 um thick; epidermis dark brown, thick walled plecten
chyma continuous and intergrading with the basal pseudo
parenchyma, 10-20 um thick; asci clavate, tapering to a 
long fine stipe , {52)95-115{137) x (8 .5)9 .5-10 .5{12 . 5) um, 
8-spored; paraphyses simple, numerous, flexuous filaments 
sometimes 1~ith swollen tips or sometimes uncinate, 95-150 
x 1- 2 um; ascospores short, fusiform, straight or curved, 
tips broadly or narrowly rounded, 19-26 x {2 . 5)3 . 5-6.5 um 
with a 1- 1. 5 um gelatinous sheath, frequent ly with a 
medial pseudoseptum, formed by a central vacuole. 
Anamorph: Pycnidia scattered within necrotic leaf spots 
and produced before hysterothecia appear; shiny black, 
100-150 um, hypophyllous, subcuticular. Conidiophores 
long and straight , 14- 16 x 1.0- 1.5 um. Conidia 
holobl astic, hyaline, ell ipsoid, up to 1. 0 x 3.0 um . 

Col lections examined: C.S. Wood & R.S. Hunt, Copper 
Canyon Road at Trans Canada Highway, Chemainus, B.C., 
26 . !V . 1978. DAVFP 22097 (Type). J .E. Bier, Lake 
Cm~ichan, B.C. , V.1941. DAVFP' 2089 . W.G. Zi ll er, Lake 
Cowic han, B.C . , 7.V!.1949. DAVFP 4651. 16.V!I.1957. 
DAVFP 22158 . Youbou, B.C. , 8.V!.1949. DAVFP 4611. R.S. 
Hunt, Lake Cowichan, B.C. , 21.VIII.1979 . DAVFP 22096 . 
Sooke, B.C., 25.V.1979. DAVFP 22098 . Cumber l and, B.C., 
6. VII.1979 . DAVFP 22099. Port Renfrew, B.C ., 28 . IX.1977. 
DAVFP 21555 . C.S. Wood & W. Nijholt, Caycuse, B.C., 
3. IV . 1979 . DAVFP 22105 . J . A. Calder & K. T. Ma,~:Kay, 
Heriot Bay, Quadra Is., B.C., 5.V.1951. DAOM 172767 . 
J.A . Calder, D.B.O. Savile & R.L. Taylor, Masset, Q.C . I., 
B.C., 3. V. 1957 . DAOM 172768. Moresby Logging Camp, 
Q.C. I . , B.C. , 30.V . 1957 . DAOM 172769 . Langara Is . , 
Q.C . I., B.C., 15.VII.1957. DAOM 172771 . J.A. Calder & 
R.L. Taylor, White Creek Muskeg, Q.C. I., B.C., 7.V .1964. 
DAOM 172770. K. Egger, Tlell, Q.C .!., B.C. , 17.VI.1979 . 
DAOM 172534 . 
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Legends to Figures 

FIG. 1. Hysterothecillll and pycnidia of a Lophodennium sp. 
reported on Gaultheria shallon from B.C. 

FIG . 2. Hysterothecillll and pycnidia of Hypodenna 
gaultheriae on Gaultheria shallon. 

FIG. 3. Hysterothecillll of Lophodennium schweinitzii on 
Gaultheria shallon from Ca lifornia. 

FIG . 4. Polygon shaped hysterothecillll of Coccomyces 
dentatus on Gaultheria shallon. 

FIG. 5. Cross -section of ~ypodenna gaultheriae showing 
the hymenium in the dark hys terothecium . X176 . 

FIG. 6. Long stalked asci and flexuous paraphyses of 
Hypodenna gaultheriae . X396. · 

FIG. 7. Ascospores of Hypodenna gaultheriae showing the 
pseudoseptum. X396. 

FIG. 8. Cross-section of a pycnidium of Hypodenna 
gaultheriae. X396 . 

Attempts to genninate Hypodenna gaultheriae 
ascospores from air-dried collections were unsuccessful. 
However, similar cultures were consistently obtained from 
hysterothecia tissue, pycnidia and blackened veins from 
the Chemainus and Sooke collections. The fungus grew 
slowly on potato dextrose agar, between 5-25°C wi th an 
optimum at 21 °C , where a 9-cm petri plate was covered in 
35 days. Initially, most mycelium was appressed to the 
agar and was beige colored. Gradually, the centre of the 
colony becaflll! brown with white floccose hyphae above and 
beige co 1 ony margins. Later, the floccose myce 1 ium became 
slightly beige with a white margin. On the reverse side, 
the culture was beige with scattered darker areas . 
Irregular shaped sclerotia eventually developed in the 
darker areas. Hya 1 i ne to 1 i ght brown hy phae were 1 (2) um 
wide, straight or twisted and predominantly branched at 
right angles. Brown hyphae were 5-12 um wide and branched 
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irregular ly. Cross wall s were freq uent at irregular 
intervals. No fructifications we re observed at room 
temperature in pl ates kept for 6 months. 

The necrotic les ions assoc iated wi th~· gaul t heriae 
are on green leaves, and have an assoc ia ted anamor ph, 
whereas L. schwe initzii les ions are on dead leaves, and 
apparently lack an anamorph . Lesions of~· gaultheriae 
con111on ly had masses of dark p 1 ectenchymatous tis sue wi t hin 
some hos t vei ns so t hat the veins on t he top and bottom of 
t he leaves were blackened. A few blackened veins were 
observed once in associat ion wit h L. schweinitzii . The 
shape of~· au l t her iae ' s hysterothecia tended to be more 
narrowly ellipsoid Fig . !),' whereas L. schweinitzii 's 
tended to be broad ly ellipsoid (Fig.!). 

Hypoderma gaultheriae can be recognized readily in 
t he field by the following signs ·and symptoms: a) 
genera lly large lesions on ·green leaves, b) bl ack ve ins 
with in t he les ions , c) subcuticular pycnid ia , d) narrowly 
elli psoid shiny black hysterothecia, and e) infection of a 
sma ll radiating patch of plants . In ma ny instances, it 
appears to be secondary to leaf mining mot hs or 
Valdensini a heterodoxa Peyronel . 

Neit her as ci nor spores were observed in t he two 
specimens labell ed Lophodermium sp. from~· shal lon in 
herbarium DAVFP (nos . 4611 and 4651) . Howev~y are 
on green l eaves, and have subcuticular pycn idia associated 
with more narrm~ly ell ipsoid hysterotheci a (F i g. 1) and 
some bl acke ned veins. These characteristics pl ace t he 
fungi into~· gaultheriae . Recent ly, parts of these 
coll ections have been identified as Hypoderma by DAOM 
taxonomists (Shoemaker pers . con111.). 

Mi xed i n with two of the co 11 ect ions of t he L. 
schweinitzii from Ca l ifornia, but in separate lesTons , are 
a few dis tinct Coccomyces hysterothecia. These are 
irregular t ra pezoids or po lygons and open radially by 3- 7 
slits (Fig . 4) . The ascospores are non-septate. Among a 
col lection of unidentified fungi on G. shall on in DAVFP , 
two additiona l collections of this fungus were l ocated . 
There was al so an association with L. sc hwei nitzii . This 
Coccomyces sp . lacks the ellipsoid To round hysterothecia 
and mul t iseptate spores (Dennis 1978), distinctive of the 
repor t ed (Shal~ 1973) f. coronatus on~· shall on . 
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Shaw (1 973 ) regards C. dentatus (Ku nze & Schum. 
[sic]) Sacc. as a synonym-of C. coronatus whereas Sherwood 
(1979) treats them separately~ as does Dennis (1978) . 
Specimens at DAVFP fit t he description for C. dentatus 
(Rehm 1896), except that the asci and ascospores are 
considerably larger. Specimens of t he reported C. 
coronatus were obtained to clarify their ident ifTcation 
and compare them to DAVFP specimens . No ne of these 
Coccomyces were on the same leaves as l· schwei ni tzii. 
Two of these specimens could be identified as C. 
coronatus; however, Sherwood (1979) has shown that many 
specimens identified as C. coronatus should be ca l led C. 
tumidus (Fr . ) de Not., as should the specimens on salaT 
(Sherwood pers . comm.). Two specimens appeared to be 
cons pecific wi t h the B.C. and California specimens, and 
measurements of the asci and ascospores bridged the range 
giv€n for C. dentatus (Rehm 1896). Sherwood (pers. comm.) 
has identitied C. dentatus on salal leaves, and I believe 
t he specimens !-examined fit an expanded concept of the 
species . Measurements on salal of C. dentatus asci are 
56-139 x 8 .8-12 .6 and ascospores 44~69 ( 84) x 1.6-2.5 urn . 

In the field , C. dentatus on salal is readily 
distinguished fr om C. tumidus by its polygon-shaped 
apothecia whereas C~ tumidus has round to el li psoid 
apothecia . - --- ' 

The known Rhytismataceous fungi on G. shallon leaves 
are Lophodermium schweinitzii, Hypoderma-gaUTtheriae, 
Coccomyces tumidus and f . dentatus . 
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INTRODUCTION 

In the cours e of cultur i ng species of the aga ric 
genus Stropharia (Fr.) Quel., I observed an unus ual cell 
type on the vegetative myce lium which I have named the 
acanthocyt e. This paper discusses the morphology and 
development of this cell type i n pure cul tu re and i ts 
occurrence and dis tribut ion among Stropharia species in 
herbari um specimens. 

MTERIALS AND METHODS 

Cultures . Acanthocytes are found on both mono
caryotic and di caryotic mycelium. The growth and 
development of acanthocyt es were observed on a medium 
composed of 1.5% malt extract and 1.5% agar in 60- or 
110-mm petri dishes. In some cases 3-mm square pieces of 
s t erilized dialys is tub i ng were placed over the , agar 
s urface. After it was overgr0wo by mycelium , the tubing 
was removed and the adhering mycelium examined 
microscopically. Ea rly developmental stages were more 
easily photographed if they wer e first stained in 
phloxine ( 1% i n H20). 

For SEM obse rva tion, 1- to 2- cm segments of agar 
containi ng the fungal mycelium were removed from petr i 
di s hes and pla ced in vials conta ining fixative (2% para
formaldehyde and 3% glutaraldehyde in a 0. 1 M sodi um 
phosphate buffer , pH 7.2). Afte r 2 hours of f ixa tion, 
s pecimens were dehydrated in an alcoho l se r ies and criti
cal point dried from liquid carbon dioxide. Agar seg
ments with f ungal hyphae exposed were mounted on stubs 
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a nd coated with gold - palladi um in a Hummer II sputtering 
device. Coated specimens were viewed i n a Hi t achi HHS- 2R 
scanning elec tron microscope. 

Herbari um Specimens . A smal l amount of vegeta t i ve 
mycelium and associated substrate was r emoved from the 
base of the s t ipe a nd placed on a mic r oscope slide . A 
drop of 1% po t assi um hyd roxide was added befo re adding a 
cover slip . 

NORPHOLOGY AND DEVELOPHENT IN CULTURE 

Initial at t empts t o observe t he deve lopment of the 
acanthocyte i n si tu via specialized growth chamb e r s met 
wi th lit t le success. Therefo,r;e the developmental se
quence presented is a composite pic ture derived from 
observing several cultures a t different t i mes i n their 
growth. 

Figures 1-27 outline the development of the aca ntho
cy tes . These cells develop only ,;bove or on the aga r 
s urface . The fo rmation of a " short l a t e ral branch more or 
less at right angles t o t he parent myce lium is the f i rst 
sign of the differentiation of an aca nthocyte. The apex 
o f t his side branch produces seve ra l short br anches . 
(Figs. 1-5). At th is point a cross wall has gene rally 
been formed which delimits the side branch from the 
parent mycel i um. In dicaryotic cultures t his c ross wall 
wil l be as so cia t ed wi th a clamp connec t ion . Traces of a 
crys t alline mate r ial now become apparent as a thin de
posit along t he ou t er wall (Figs. 6- 9, 27) . I nitial 
deposi t i on generally occurs i n a more or less uniform 
layer. Later deposit ion, however, is more ir r egular with 
the formation of disc rete c rys tals ove r t he out side of 
the cell (Figs . 10-1 6, 22- 25). These crystals may be so 
ab undant t ha t the apex of the cell appears sur rounded by 
a small clump of "rocks." The apica l branches ca n be 
completely hidden by the crys t alline depos i tion. 

At this poi nt t he branches elongate be comi ng th i n 
cylindrical projec t ions (Figs. 11-1 6). As the branches 
grow crystalline material i s deposited along the outer 
walls (Figs. 22 , 23, 25, 26). This res ults in an in i 
t ia lly thic k, smooth deposi t tha t gradually narrows to an 
acute apex j ust beyond the t ip of the br anch. Di sc rete 
crystals a re not generally fo rmed al ong the branches. 
Deposition around t he branches is not un iform so that one 
side often ha s a th ic ker layer of crystalline material 
than the other (Figs . 22, 25, 26). The width of an 
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most distant arms, varies from 50 t o 125 ~m. 
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The end res ult is the formation of "spiny" cells 
(Figs. 17-2 1, 24, 26) scatte red over the surface of the 
mycelium i n the agar dis h . For th is reason the term 
acanthocyte is being used to refer t o the se structures. 
The foregoing description was based on cultures of Stro
pha ria rugosoa nnulata Farlow (DF2575). I n addition-
aca nthocytes have been seen in cul t ures of~ - ambigua 
(Pk.) Zell e r, S. hornemannii (Fr. ex Fr . ) Lundell & 
Nan nf., S. co roni lla (Bull. ex Fr.) Quel. , and S . hardii 
Atk. - -

While the above discussion outli nes the mos t common 
developmental pattern, there is varia t ion at some stages. 
This is refle ct ed in the morphol ogy of the mature cell. 
The major deviation i nvolves the degree dnd type of 
branchi ng that occurs a t the apex of the s hort lateral 
branch . Genera lly the branchi ng is restricted to the 
apex. But in some cases branches may be formed along the 
length of the latera l bra nch (Fig. 5). Occasional ly 
cells ma y form only two or three bran ches (Fig. 19 ). Tn 
both cases the ma ture st ructure has a more open mor
phology . The amount of crysta l formation at the apex of 
the la t eral branch also varies (compare Fig. 18 with Fig. 
21). Finally the long th i n branches forming the "arms" 
of the acanthocyt es somet i mes branch. These secondary 
branches gene rally do not develop beyond a s hort pro
jection and a re eventually covered by the crys talline 
deposi tion. This results in the forma t ion of s hor t 
channels in the crys t alline layer (Figs. 13, 17, 19) . 

These cells are found on both dicaryotic and mono 
caryotic cultures. All 39 monoca ryons from two collec 
tions of~- rugosoannulata (DF2777, DF 2778) formed aca n
thocytes . Preliminary work •1tilizing energy dispersive 
X- ray analysis i n conjunction wi th SE~I indi ca tes that the 
crystalline material is comp osed primarily of calcium . 

ACANTHOCYTES IN HERBARIUtl SPECH!ENS 

Upon encountering aca nthocyt es in culture I natur 
ally became in t erested in which s pecies t hey might be 
found . The occurrence of aca nthocytes on vege t a t ive 
mycelia i n cultures suggested their possible presence on 
the vegetative mycelium in the natural substrate. Al
though he rbar i um specimens frequen tly contain large 
amounts of substrate, fossicking around i n the subst rate 
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Figs. 1-1 6. Stages i n the development of acanthocytes. 
Figs. 1-5. Early stages showing the short lateral bra nch 
and the initial apical branching. ( 1- 3. Stained in phlox
ine, X 1000; 4-5. not stained, photographed with i nte r
ference contrast optics, X 1200.) Figs. 6- 10 . Initial 
deposition of crystalline material, stained i n phloxine , 
X 1000. Figs. 11-16. Elongation of the apical branches. 
Note short side bra nches i n Fig. 13 and thin layer of 
crystalline material deposited on longest arm i n Fig. 16. 
( 12-16. stained i n phloxine; 11. in t erference contrast; 
11-12. X 1400; 13- 16. X 1000) . 

Figs. 17-21. Mature acan thocytes from agar cultures . 
Fig. 17. The lower arm s ho~ the small channels which 
res ult from t he forma tion of small secondar y branches as 
in Fig. 13; X 1100 . Fig. 18. The branches have an acute 
tip and are easily broken from the main body; X 1300 . 
Fig. 19. An aca nthocyte with only two branches and a 
reduced amoun t of crystalline deposition over the apex of 
the lateral branch; X 1000 . Fig. 20. A side view of a 
t ypical acantho cyte; X 1000. Fig. 21. A mature acan
thocyte with well developed arms but lacking the heavy 
deposit of crystals seen i n Fig. 18. 

F1gs. 22 - 27. SE~f photographs of various stages of acan
t hocyte formation i n agar culture. Figs. 22- 23. Early 
stages before elongation of the branches. (22. X 4600; 
23. X 3700.) Fig. 24. Mature acanthocy t e with discrete 
crystals over the apex. Figs . 25 - 26 . Uneven deposition 
of crystalline material along elongating branches. 
(25. X 4800; 26. X 2200. ) Fig. 27. Early s t age of 
development with a more or less even distribution of 
crysta lline material over the surface; X 4600. 
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would be difficult and contamination from the mycelium of 
other fungi could be a problem. However, the base of t he 
stipe was a potential site fo r locating acanthocytes be
cause the vegetative mycelium associated with the basi 
diocarp could be distinguished with certainty. Subse
quent examination of stipe bases of herbarium specimens 
revealed aca nthocytes on the vegetative myceli um . The 
appearance of the aca nthocytes i n herbari um specimens is 
similar t o those on mycelium i n culture. They ra nged i n 
size from 20-140 ~m with most falling in the range of 
50-100 ~m . 

Some general comments are necessary concerni ng the 
l ocation and determination of the presence of acantho
cytes. They are almost exclusively located on the vege
tat ive mycelium . Thus, to opserve them, examination of a 
small amount of s ub strate is generally required. This 
may seem to be a deterrent to locating these structures 
in herbarium specimens. However, I have found very few 
specimens that lac ked adequate amo unts of substra t e to 
make a reliable determinatipn . While a positive deter 
mi na t ion depends on the use of a comp ound microscope, 
acanthocytes ca n wi th experience be obse rved directly on 
the herbari um specimen with a dissecting microscope. 

Acanthocytes a r e only i nfrequently encountered on 
hyphae of the basidiocarp. In one basidiocarp of S. 
rugosoannulata I fo und a few sca ttered acanthocytes on 
gill tissue. A similar situat ion in Stropharia sp. has 
been reported by A. H. Smith (pers. comm . ). The base of 
the stipe occasionally produces acan thocytes but gen
erally there is a sharp demarcation between the acan
thocyte producing vegetative cells and the compact tiss ue 
of the s t ipe which lacks acanthocytes. 

The us e of herbarium specimens for a survey of t his 
type is fraught with a significant difficulty. Primarily 
the problem is one of havi ng t o depend upon the identifi 
cations provided by various mycologists who may have not 
had a sufficient understanding of the species i nvolved. 
Beca use of this, reliable statements regarding the occur 
rence of acanthocytes ca n be made for only those species 
that are easily recognized and who se species concepts 
have not undergone ex t ensive revision over the years. 
Those species whose identifications are reasonably cer
tain and wh ich have been found to produce aca nthocytes 
are Stropharia aeruginosa (W. Cu rtis ex Fr.) Quel ., ~
amb igua (P k.) Zeller, ~- co ronilla (Bull. ex Fr.) .Que!., 
~- cya nea (Bolt. ex Seer.) Tuomi kos ki, ~- hardi i Atk., ~ -
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hornemannii (Fr . ex Fr . ) Lundell & Nann£. , S. kauffmanii 
A. H. Sm., S. rugosoannulata Farlow,~- subsquamulosa A. 
H. Sm. & Mitchell. 

How often are these cells found i n a particular 
species? Al l 28 collections of ~- rugosoannulata from 
several localities in the U.S. were found to produce 
acanthocytes. Similarly all 94 collections examined of 
~ - ambigua from the western U.S. and Canada had acantho
cytes. All collections examined of the other species 
listed above were found to have acanthocytes if a suf
ficient amount of substrate was present. The consistent 
occurrence of these structures in a given species sug
gests they have taxonomic value . The question of whether 
the character is i mportant at the generic, subgeneric or 
specific level is currently being investigated. Pre
liminary studies have shown that acanthocytes are not 
found in some common species of Psilocybe and Nematoloma. 

SUMMARY 

A striking cell type has been observed i n Stropbaria 
species . This cell, formed as a short branch of the 
vegetative my celium , initially develops several short 
branches at its apex. A thick crystalline deposit is 
laid down over the surface of the cell giving the cell at 
maturity a spiny appearance. Therefore these cells have 
been designated acanthocytes . Acanthocytes are a consis
tent feature of the vegetative mycelium i n herbarium 
specimens and mycelium of monocaryotic and dikaryotic 
cultures in the genus Stropharia. 
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SUMMARY . Thirty-nine lichen species collected in Central Uru 
guay are enumerated. Heterodermia flabellata, Par~ 
melina muelleri a~d Rinodina homobola are added-rQ 
the known flora of Uruguay. ----

This paper is based on a study of some small collecti ons 
of lichens gathered in the central region of Uruguay. Al 
though many of the species re por t ed here have been collected 
from o ther localities, our scant knowledge of the lichen flo 
ra from this region has encouraged the author to publish the 
results obtained . 

Except the samples collected by the author and deposited 
in his privat e herbarium, all materials cited here are kept 
in the Herbarium , Nuseo Nacional de Historia Natural, Monte 
video (Mill>! I. 

Acarospora boliviana Magn. 
DURAZNO: La Paloma-Est. Km 319 Road, 18 km N from La Paloma , 

on sands tone at roadside, Oso r io 7025. Formerly 
this species was known from three localities in 
South Uruguay. 

A. loren tzii (MUlLArg.) Hue . 
FLORIDA: Arroyo Sauce de MansaVillagra and Hwy. 41 , on stones, 

Osorio 70 39. 

Anthracothecium qoniostornum MUl l . Arg. 
FLORIDA: Rio Santa Lucia, Estancia Los Cerros , on bark, Iza

guirre (MVM 17.430). 

Buellia subisabe111na Sah1br. 
FLORES: Hwy. 3 , km 164, trunk o f Casuarina at roadside, Oso

rio 6338. 

Ca1op1aca cinnabarina {Ach . ) Zahlbr. 
DURAZNO: La Paloma- Est. Krn 319 Road, 18 km N from La Paloma , 

on sandstone at roadside, Osorio 7018. 
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FLORIDA: Arroyo Sauce de Mansavillagra and Hwy. 41, on stones, 
Osorio 7036; Arroyo Casupa, on granitic stones , Del 
Puerto (MVM 17 .545). 

C. crocea (Kremp.) Haf. & Poelt. 
FLORIDA: Arroyo Sauce de Mansavillagr and Hwy. 41, on Salix , 

Osorio 704 8. 
TACUAREMBO: Arroyo Malo, Once Cerros, 20 km SE from Curtina , 

on bark, Mones (MVM 17.631). 

Candelaria concolor (Dicks.) Stein. 
FLORES: Arroyo~ Paso del Puerto, on Celtis tala, Oso

r io 3576. 
FLORIDA: Arroyo Sauce de Mansavillagra and Hwy. 41, on Salix, 

Osorio 7043. 
TACUAREMBO: Paso de los Taros , on bark, Gortari (MVM 17.307). 

c. fibrosa (Fr.) MUll. Ar g. 
FLORES: Arroyo Grande, Paso del Puerto , on shrubs' branches, 

Osorio 3578. 

Collema glaucophthalmum Nyl. var. implicatum (Nyl.) Degel. 
FLORIDA: Arroyo sauce de Mansavillagra and Hwy. 41, on Salix, 

Osorio 7050 . 

Oiploschistes actinostomus (Pers.) Zahlbr. 
DURAZNO: La Paloma-Est. Km 319 Road, 18 km N from La Pa loma, 

on sandstone at roads ide , Osorio 701 6 . This species 
has been previously r eported from the adjacent de
partment o f Tacuaremb6 {Magnusson 1950). 

D. ochraceus {Anzi) Steio . 
ouRAzNO: La Paloma-Est. Km 319 Road , 18 km N from La Paloma, 

on sandstone, Osorio 7017. 

Dirinaria applanata (F~e) Awas. 
FLORIDA: La Cruz, on bark, Lorier (MVM 17. 91 1). 

Haematomma montevidense (Rds.) Follm. & Rud. 
DURAZNO : La Paloma-Est. Km 319 Road, 18 km N from La Paloma, 

on sandstone at roadside, Osorio 7024. 

Heterodermia diademata (~'ayl.) Awas. 
TACUAREMBO : Arroyo Malo, Once Cerros, 20 km SE from Curti na, 

on bark , Mones (MVM 17.628). 

H. flabellata (FI!e) Awas. 
PLORIDA: Arroyo Sauce de Mansavillagra and Hwy. 41, on Salix, 

Osorio 7049. New to Urugua y . 

Hypotrachyna pluriformis (Nyl. ) Hal e 
FLORIDA: La Cruz, on bark, Lorier (MVM 17.913). In Uruguay 

this species was p reviously kno~~ in two localities , 
both in its central region, too. (Hale 1975) . 

Lecanora fusca MUll. Arg. 
FLO~royo Casup~. on granitic stones, Del Puer t o (MVM 
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17.544): Arroyo Sauce de Mansavillagra and Hwy. 41, 
on stones , Osorio 7032. 

OURAZNO: La Paloma-Est. Km 319 Road , 18 km N from La Paloma , 
on sand s t one at roadside , Osorio 7023. 

Lecidea o r e inodes (Koerb. ) Web . & He rtel 
DURAZNO: La Paloma - Es t. Km 319 Road , 18 km N from La Paloma, 

on s an ds t one a t roadside , Oso r io 702l.a . In Ur u 
guay thi s species was only known from the depart
ment of Mon t evideo from ma t erial collected in the 
last century (f.1ii ller Arg. 1888 , as Lecidea angolen 
sis). 

L. russ ula Ach. 
DURAZNO: La Paloma-Est. Km 319 Road , 18 km N from La Paloma , 

on sands t one a t r oadside , Osorio 7020. 
FLORI DA : Arroyo Casup~, on g r anitic stones, Del Puerto (MVM 

17.550). 

Lept og i um austroarnericanum (Malme) Dodge. 
TAC UAREMBO: Arroyo Malo , Once Cerr os , 20 km SE fr om Curtina, 

on bark , Mones (MVM 17_.632) . 

Och r olechia subpallescens Vers . 
FLORES: Hwy. 3, km 164 , on Casua rina at r oadside, Osorio 

63 40 . 

Parmelia cana l iculata Lynge. 
FLORES: Arroyo Grande, Paso del Puerto , on Ce ltis tala , Oso 

rio 35 73 . 
FLORIDA: R1o Santa Lucia, Estancia Los Ce rros, on bark, Iza

gui rre (~1VM 17. 428) . 

Pa rmelina lindamanii (Lyhge ) Hale 
TACUAREMBO: Tambores , Pozo Hondo , o n bark, San ~tart1 n (MVM 

17 . 400). 

P . mue lle ri (Vain.) Hale 
TACITAREMBO: Tambores , Pozo Hondo , on ba rk , San Marti n (MVM 

17.401). New to Uruguay. The pr esen t discovery 
extends significatively its distribution in South 
America. Until this re po rt Tucum~n in Ar gen tina 
(Hale 1976) and Guarapuava in the Brazilian state 
o f Paran a (Osorio 1977) , were the most southern 
collections known. 

~- pilosa (Stizb .) Hale 
FLORIDA: Arr oyo Sauce de Mansavillagra and Hwy. 41, on Salix, 

Osorio 7044 . 
TACUAREMBO: Arroyo Malo , Once Cerros, 20 km SE from Curtina, 

on trees, Mones (MVM 17.629 ) . 

Parmotrema ecilia tum (Nyl.) Hale 
TACUAREMBO: Tambores , Pozo Hondo , on bark, San Mart!n (MVM 

17.399). It was cited before for the department 
o f Montevideo (Mulle r Arg. 1888) and San Jos~ 
(Osorio 1979), both in south Uruguay. 
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P. reticula tum (Tayl.) Choisy . 
FLORIDA: La Cruz, on bark , Lorier (~IV~! 17 .912) . 

Phaeographina are chava l e tae MUll. Ar g . 
FLORES: Arroyo Grande , Paso del Puerto , on shrubs ' branches , 

Osorio 3579. 

Physciopsis syncolla (Tuck . ) Poelt. 
FLORES: Arroyo Grande , Pa so de l Puerto , on bark, Osorio 357 4. 

Pseudoparme l ia ~ (Zahlbr. ) Ha le 
RIO NEGRO: Rio Negro, Palmar de Mujica , on bark , Borct t o 

(MVM 17. 916) . 

!:!· p a p illosa (Ly nge e x Gyeln.) Hal e 
FLORIDA: Arroyo Casup .i, o n g r anitic s t o nes , Del Puerto ( ~tVM 

17 . 5 48') . 

Pyx i ne s ubci nerea Stirt. 
FLORIDA: La Cruz, on bark, Lorier (MVM 17 .910). 

Ramali na celastri (Spr eng .) Krog & Swinsc. 
FLORES: Hwy.~64, trunk o f Casuarina at r oadside , Oso

rio 6336. 
FLORIDA: Arroyo Sauce de Mansavillagra and Hwy. 41, wooden 

fence post at roadside , Osorio 7040; R!o Santa Lu
cia, Estancia Los Cerros , on bark, Izagu i rre {l>tVM 
17.429); La Cruz, on ba rk, Lorier (MVM 17.914). 

RIO NEGRO: Rfo Negro, Palmar de Muj ica, on shrubs , Bor e tto 
(MVM 17. 917). 

TACUAREMBO: Arroyo Malo, Onc~Cerros, 20 km SE from Curtina, 
on trees, Mones (MVM 17 .630). 

~- prolifera Tayl. 
FLORIDA: R!o Santa Lucia, Estancia Los Cerros , on shrubs, Iz~ 

guirre (MVM 17.432). 

Rinodina homobola (Nyl.) Vain . 
FLORES: Arroyo Gr ande, Paso del Puerto , on wooden fence post, 

Osorio 3577. New t o Uruguay. 

Teloschistes chrysophtha l mus (L .) Th . Fr. var. cine reus 
Mu l L Arg. 

FLORES: Arroyo Grande, Paso del Puerto, on Celtis tala, Oso
r io 3575 ; Hwy. 3 , km 164 , on Casuarina at roadside, Oso
rio 6339. 

FLORIDA: La Cruz, on bark, Lorier {MVM 17.915 ). 

!· cymbalifer (Mey. & Flot.) Mull. Arg. 
FLORIDA : R!o Santa Lucia, Estancia Los Ce rros, on shrubs, 

Izaguirre (MVM 17.431). 

T. exil is (Michx.) Vain. 
TACUAREMBO: Arroyo Malo, Once Cerros, 20 km SE from Curt ina, 

on trees, Mones (MVM 17.627). 
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usnea dichroa Mot. var. seionulosa Mot . 
FLORES: H~km 164 , on wooden fence pos t a t roadside , O

sorio 63 44 . 
RIO NEGRO: R!o Negro, Palmar de Mujica , on shrubs, Bor etto 

(MV~I 17. 918). 
TACUAREMBO: Arroyo Malo , Once Cerros, 20 km SE from Curtina , 

on trees, Mones (MVM 17.624); Tambores, Pozo Hen 
do, on bark, San ~tar tf n (MVM 17.402 ). This spe:: 
cies has bee n cited recently f rom t .... ·o locAlities 
in sw Uruguay (Osorio 1979 & 1980). With the 
new localities c i t ed here th is species would 
seem to be widely distr ibuted i n the whole coun
try. 
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ABSTRACT 

Morphological characters (measurements of primary coni
dia and zygospores , number of nuclei per conidium ), bioche
mical characters (composition of fatty acids of neutral and 
polar lipids , electrophoretic patterns of isoenzymes) and 
pathogenic characters (virulence against Aphids) were used 
to compare Entomophthora vir uLenta HALL & DUNN and Conidia
boLus thromboidBs DRECHSLER . The similarities between the 
two species are sufficient to demonstrate their synonymy. 

INTRODUCTION 

Decrite par HALL & DUNN en 1957 comme pathogene de 
l ' Homoptere The 1•ioaphis trifo~ii MON. ( = T. macuLa to BUCKT . ) 
Entomophthora viruLenta est ainsi caracterisee : 

"Conidies spheriques .l pyriformcs avec une papille basale , une paroi 
mince et un cytoplasmc granulcux ; longueur (base comprise) 20-32 \), m~ 
yenne 26 p; largeur 16-29 p ; moyenne 22 p. Conidies secondaires similai
res aux prirraires . Conidiophores simples . forrMnt une couverture 16gi!
rement brune ~ rougeatre sur tout le corps de 1 ' insecte. Corps hyphaux, 
courtes sections d 'un hyphe , de forme irreguli~re , souvent branch's ou 
tordus ; 8-12 \-1 de largeur , 30-60 ~ (ou plus) de longueur . Cys(ides ra
rement rencontrees . Spores durahlcs generalemcnt azygospores quelques 
zygospores observees) 1 sph~r1ques (quelques unes irregulieres ) avec une 
epispore epaisse , lisse et une a plus i eurs vacuol es ou globules lipidi 
ques volumineux dans un cytoplasme granuleu x; diamihre 15- 31 p. rnoyenne 
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22 ~; pas de chlamydospores ou s pores interstitielles . HOte attache au 
subs t rat par des rhizo! des". 

Depuis 1957 , de nombreuses souches de E. virulenta ont 
pu etre isolees dans differents pays a partir d ' Homopteres , 
de Dipteres ou de Lepidopteres (GUSTAFSSON , 1965;SOPER & 
BRYAN , 1974;HARTMANN & WAST! , 1976;REMAUDIERE et al. , 1976) . 
L' etude de ces souches a montre que la description de HALL 
& DUNN est entachee de 2 erreurs: 

- les insectes tues par E. virulenta ne sont jamais 
attaches a la plante par des rhizoides (HUMBER et al. , 1977 ) 

- les spores durables de E. virulenta sont toujours 
des zygospores . GUSTAFSSON ( 196 5) d deja signale la presen
ce de zygospores chez E. virulenta mais le meme auteur si
gnalait aussi 1 1existence de rhizoides sur les cadavres . 
La formation exclusive de zygbspores en tant que spores du
rables de E. virulenta a ete confirmee par LATGE (1976) . 
Cette etude a montre qu ' il est difficile de discerner 1a 
nature des spores durables jeunes (surtout si elles sont 
formee s sur le meme hyphe ) et peut expliquer ! ' interpreta
tion de HALL & DUNN (1957) qui signalent la presence de 
quelques zygospores parmi une majorite d 1 azygospores. 

E. virulenta , ainsi nouvellement defini , possede les 
3 caracteristiques du genre Conidiobolus recemment revise 
par KING (1976a ,b): ( 1 ) existence de conidies primaires 
spheriques plurinucleees ;( 2) presence de zygospores ; (3) 
croissance facile de type saprophyt ique . Cet auteur a 
d ' ailleurs suggere que plusieurs especes d' Entomophthora , 
notamment E. virulenta , devraient etre replacees a l ' inte 
rieur du genre Conidiobolus. GUSTAFSSON ( 1965) avait deja 
note que le mode de formation des zygospores de E. viru
Zenta etait similaire a celui d'especes du genre Conidio
bolus;cet auteur rapprochait d ' ailleurs E. virulenta de 
C. brefeldianus . En realite, C. brefeldianus se differencie 
tres facilement de E. virulenta par son aptitude a produire 
des microconidies (COUCH , 1939 ;KING , 1976b). L' espece de 
Conidiobolus dont la morphologie est la plus proche de E. 
virulenta semble C. thromboides (KING , 1976b ;LATGE , 1976). 

La mise en synonymie de 2 especes d ' Entomophthorales , 
notamment du g~nre Conidiobolus , sur les seules bases mor
phologiques est souvent difficile . Ainsi , une revision ta
xonomique recente de Entomophthora obscura HALL & DUNN 
(REMAUDIERE et al. , 1979) montre qu ' une extreme variabili
te est constatee dans les mensurations des conidies et des 
azygospores de cette espece . Des caracteres biochimiques 
et pathologiques ont alors efficacement complete la defi 
nition de l 'espec e fongique consideree . 

TYRRELL (1967) a le premier suggere ! ' utilisation des 
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profils d ' acides gras des lipides totaux en vue de la diffe
renciation des especes d ' Entomophthorales entre elles. L' e
•tude des profils d'acides gras des lipides polaires et des 
lipides neutres s ' est recemment rev€1€e plus precise que 
celle des seuls lipides totaux (LATGE & DE BIEVRE , 1980) . 
Par ailleurs , la consideration des profils electrophoreti
ques d ' isoenzymes tels que ceux de la leucine aminopep t ida
se , de la tetrazolium oxydase et de la phosphatase alcaline 
a permis une differenciation de certaines especes du genre 
ConidioboZus en accord avec la separation obtenue d ' apres 
les donnees morphologiques (KING , 1976c). Ainsi les deux 
criteres biochimiques utilisables a ce jour dans l ' etude ta
xonomique des Entomophthorales , sent la composition en aci
des gras des lipides polaires et neuttes du champignon et 
les profils electrophoretiques d ' isoenzymes. Le nombre de 
noyaux des con idies prima ires (BATKO , 1964 ) et les e xigences 
nutritionnelles (LATGE , 1975a , b ;KING , 1976) peuvent etre 
aussi utilises dans la caracterisation des especes d ' Ento
mophthorales . La consideration de certains elements se 
rapportant a la pathogenie de la mycose et au developpement 
du champignon dans l ' hote peut ett'e egalement utile a l a 
caracterisation d ' une espece d ' Entomophthoral es . Ainsi , l a 
presence eventuelle et la forme des rhizoi des attachant 
l ' insecte au substrat ont ete considerees depuis longtemps 
comme un critere taxonomique important chez l es Entomophtho
rales (GUSTAFSSON, 1965). La recherche de cystides sur l e 
cadavre, la mesure de la duree d ' i ncubation de la maladie 
et de l ' intensite de la sporulat ion ont pu mettre en ev i den
ce la variabilite existant a l ' interieur d 1 une espece telle 
que E. obscura (REMAUDIERE et al ., 1979 ;PAPI EROK & WILDING , 
1980) . 

Ces resultats nous ont amenes a etudier l ' €ventuell e 
identite specifique de E. vir uZenta et de C. thr9mboides en 
considerant non seulement les donnees morphol ogiques ma i s 
aussi des caracteres biochimiques et pathologiques . 

MATERIEL ET METHODES 

I. Souches 

Les references des s ouches utilis€es sent precis€es 
dans le tableau I . Il n ' a pas ete retrouve d 1exsiccata type 
de E. viruZenta et de C. t hromboides . Les souches types de 
E. viruZenta et de C. thromboides ont respectivement les 
references ATCC 14270 et ATCC 12587 . Nous designons comme 
lectotype de E. viruZenta les figures 12 et 14 de la des
cription originale de HALL & DUNN ( 1957). La figure 2 de la 
description originale de DRECHSLER (1953) a ete deja desi-
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gnee comme lectotype de C. thPomboides par KING (1977);des 
exsiccata de culture de la s ouche type de C. thPomboides 
ATCC 12587 contenant des conidies et des zygospores sont 
designes comme neotypes de cette espece e t sont deposes a 
l 'herbier du laboratoire de Cryptogamie du Museum d 1 Histoi 
re natu.relle de Paris (PC ) . 

TABLEAU I . References d ' isolement . 

SOUCHES SOURCE 

1: . VIRULENTA Insecte: 
(ATCC 14270) Therioaphi.s firoi[ol.ii 
• CBS 19360 

E. VIRULENTA ln secte : 
(ATCC 36931) Myaus pQI'Bicae 

C. TIIROf.UJOIDES reuille moisie ' 
(ATCC 12597) 
• CBS 15956 

C. THROI·fBOIDES Champignon: 
(ATCC 32194) Cratere llus com ucopioides. 
C. STROUOIDEUS Insocte : 
(ATCC 15'130) as soc iC c} £' . muscae 

C. OSf.fODES Sol 
(ATCC 39865) 

II. Observat i ons 

1. Con idies et zygospores 
a . Me sures 

PAYS 

Etats-Un is 

Etats-Unis 

Etats- Unis 

Etats - Unis 

In de 

France 

AUTEURS 

HALL & DUNN 
(19 57) 

SOPER & BRYAN 
(197U) 

DRECHSLER 
(1953) 

KIUG, LAHN & 
JOIIG (1976) 

SRIIIIVASAN & 
TH l RUMA LACHAR 

(1962) 
COREMAN S-
PI:LSENEER 

(1977) 

Les conidies produites e n boi tes de Petri a 21°C sur 
milieu PDA (2 % glucose ) ATCC 336 sont montees sur lame dans 
l ' eau . Pour chaque souche , 20 conidies sent mesurees . Les 
zygospores sont produites sur le meme milie u PDA a 21°C a 
l ' obscurite . Pour chaque souche , trois boites de Petri sent 
ensemencees et 18 spores mes urees par boite . Les spores sent 
me surees dans le melange bleu cot on-lactophenol . 

b . Nombre de noyaux 
Les noyaux des c onidies primaire s sent colores a l'he

matoxyline ferrique d I apres l a methode de LU ( 1967 ) . Leur 
nombre e s t compte sur 20 conidies poUP chaque souche . 

c . Microscopie electronique 
Les zygospores pour examen au micr oscope electronique 

a balayage sont produites sur un milie u ge l ose a base de 
glucose (4 %) et d ' extrait de levure (1 %). Elles sont des 
hydratees et soumises a la fixation au point critique avant 
metallisation a l ' or-palladium. L' evolution de la morpholo-
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gie des zygospores de E. viruZenta au cours de leur vieil
lissement a ete aussi suivie en culture liquide . 

2. Cr oi ssance 
La cr oissance des souches de E. viruZenta e< C. throm

boiaes est notee sur un mil ieu PDA apr es 3 jours de crois
sance a 21°C a 1 1obscurite . L' i noculum est un cercle de 
4 mm de diametre . 

3. Composition en acides gras des lipides neutres et polai-
res 

Les souches sont cultivees pendant 24 h dans un milieu 
contP.nan t 4 % de glucose , 1 % d ' extrait de levure (DIFCO) 
et 1 % d'Antimousse Rhodorsil 426 R en fermenteur BIOLAFITTE 
de 2 litre s ( 20°C, 700 tours par min . , 30 1 air/h ) . Le myce
lium est rec upere par filtration, lave 3 fois a l ' eau dis 
tillee e t stocke au conge!ateur . Les lipides neuttes et li
~des polaires des differ entes souches sont extraits par le 

chlor of orme et le methanol , puis hydrolyses. Les ester s me·
thyliques des acides gras ainsi liberes son< analyses par 
chromatographie en phase gazeuse et leur concentration est 
exprimee en \ ( LATGE & DE BIEVRE , 1980) . 

Les lipides neui:I'es et polaires de C. stromoiaeus (es
pece mor phol ogiquement voisine de C. t hromboides ) et ceux 
de C. osmodes (espece souvent isolee de pucerons mais mor
phologiquement differen t e de C. thromboides et de C. at ro
moideus) ont ete aussi analyses . Ces 2 especes sont compa
rees a C. thromboides et a E. viruZenta du seul point de 
vue composition en acides gras'". 

4 . Profil s electrophoretiques 
Les deux systemes enzymat iques utilise s , l ' alcool des

hydrogenase (E.C . 1 . 1 .1 . 1) et la leucine aminope~tidase 
(E .C. 3 .4 .11.1 ) sont etudies d ' apr es une modification de la 
technique de SHAW & PRASAD (1970) . Chaque souche est culti
vee dans 2 tubes de milieu gelose ATCC 1005 (g lu~ose 2 %, 
ext r a i t de levure 0 , 5 %, peptone 1 \) pendant 4 j ours ; le 
myce l ium total est recupere et transfere dans une fiole 
d 1 Er lenmeyer de 250 ml avec 100 ml de milieu liquide ATCC 
1005 . Apres 4 jours d ' agitation a 200 tpm a 20°C , le myce
lium es< filtre , puis agiLe en tube pendant 7 minutes -3vec 
10 g de billes de verre de 1 mm. L' homogenisat est absorbe 
sur papier filtre et soumis a une electrophorese s ur gel 
d ' amidon a 13 % sous 250 v . Le tampon du gel contient 5, 5 
mM d ' acide citrique associe a 8 , 8 mM de Tris Base (Sigma) . 
Le tampon du reservoir est du bora<e de sodium 0 , 297 M. Les 
bandes des isoenzymes sont reperee s par l eur Rf. 
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5 . Infection experimentale de pucerons 
L' action pathogene de la souche ATCC 36931 de E. viru

lenta e t de la souche ATCC 12587 de c. thromboides a ete re
cherchee vis-a-vis de l'Aphide Aoyrthosiphon pisum HARRIS. 
La methode d'estimation du pouvoir pathogene a l'egard des 
adultes alles de cette espece a ete decrite recemment (PA
PIEROK & WILDING, 1979); 4 fois 5 lots de 10 pucerons sent 
exposes au flux des conidies emises par des cultures durant 
respectivement 5,20,80 et 320 mn. 

RESULTATS ET DISCUSSION 

I . Observations morphologiques 
Il n'existe pas de diff~ence entre les moyennes des 

diametres des spores et conidies de E. virulenta et de C. 
thromboides . Les mesures effectuees sur les 4 souches en 
culture sont identiques aux mensurations donnees dans les 
descriptions originale s de HALL & DUNN et de DRECHSLER 
(Tableau 2) . Les conidies secondaires sent de forme simi-

TABLEAU 2 . Mesures en ~m des conidies primaires et 
des zygospores de Entcmophthora virulenta et de 
ConidioboZus thromboides selon l es descriptions origi
nales eta partir des souches de mycotheque. 

SOU::HES CONIDIES PRIHAIRES 

F:. VIRULENTA Diamthre LongueUI' 
desc .orig . 16 ( 22)28(a) 20( 26 )32 
ATCC 1'1270 20(211 )30 211 ( 28 )35 
ATCC 36931 21(23 )25 26(28 ) 30 

C. THROMBOIDF:S 
desc . orig . 19(? )27 24( ? )32 
ATCC 12587 21( 25 )28 24(30)34 
ATCC 32194 18(23 )25 22(27 )31 

ZYGOSPORES 
Spore jeune Spore miire 

E. VIRULF:NTA DiamCn-e Paroi Diametre Paroi 
desc . orig . 15( 22 )31 
ATCC 14270 24 (27 )32 0 , 6(1 , 2)2 , 2 20(24 )31 3 , 3 ( ~ , 1 ) 5 , 5 
ATCC 36931 22(25)30 0 , 6(1 , 9)4 , 4 15(24 )28 3,3( 4 , 6 )6 , 1 

C. THROMBOIDF:S 
desc . orig . 18(? )24 2 , 0 ( ? )2 , 5 
ATCC 12587 25(28)33 0 , 6(1 , 9)3 , 9 21( 26 )29 2 , 2( 4 , 4)5 , 5 
ATCC 32194 24(27)34 0 , 6(2 , 1)4 , 4 22(25)29 3 , 3(4 , 4 )5 , 5 

(.,) le s valeut's extremes des mensurations entourent l4 moyenne 
mentionnee en1:re parenth~ses 
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1aire aux conidies primaires . Les conidies primaires des 
4 souches contiennent un nombre de noyaux identique compris 
entre 22 et 30 noyaux par conidie (26 en moyenne) . Au mi
croscope e1ectronique a ba1ayage , 1es zygospores de E. vi
l'Ul.enta et de C. thromboides presentent la meme fine orne
mentation . Ce11e- ci peut d ' ailleurs legerement varier en 
fonction des spores observees ;cependant, la hauteur des 
cretes reste toujours inferieure a 0 , 25 pm (Figs 1 , 2 , 3) . 

FIGS 1 , 2, 3 . Types d ' ornementation observes indifferemment 
chez les zygospores de E. virul.enta (souches ATCC 14270 et 
ATCC 36931) ou de C. thromboides (souches ATCC 12587 et 
ATCC 32194) produites en milieu so1ide . FIG . 4 . Zygospore 
de E. virulenta (ATCC 36931) , 10 jours apres sa formation 
en milieu liquide . 
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La considera~ion de 1 1age des zygospores es~ ~re s impor~an
te . Le diamet re de s spore s jeunes sans paroi epaisse e s t 
t oujours plus grand que celui des spores m\ires (Tableau 2). 
Par a i l l eurs , on remarque au microscope e lectronique a ba
layage que l ' ornementation des zygospores s ' estompe au cours 
du vieillissement de la zygospore dans le milieu liquide 
(Fig . 4). 

Apres 3 jours de culture , la croissance atteint 39 mm 
pour les 2 souches de E. viruLenta et 49 et 46 mm respecti
vement pour les s ouches ATCC 12587 et 32194 de C. thromboi
des . La difference de vites se de croissance entre les 2 
souches n ' es t pas s uff i sante pour representer une distinc
tion interspecifique. En effet, de s differences beaucoup 
plus grandes ont ete notee s ay laborat oire entre les vi
tesses de croissance de souches appartenant a une meme 
espece te l le E. aphidi s, E. obscura, E. aphaerosperma ou 
E. phaUoides . 

II. Observations biochi mique s 
Les profil s d ' acides gras des lipide s neutres de C. 

thromboides et E. viruLenta sent identiques (Tableau 3) . 

C12:0 
C13:0 
C14 : 0 
C15:0 
C14 : 1 
C16 : 0 
C16 : 1 

TABLEAU 3 . Composition en acides gras des lipides neu
tres de Entomophthora viruLenta, ConidioboLus throrrr 
boides, C. osmodes et C. stromoideus (a) . 

E. VIRULENTA C. THROMBOIDES C. OSMODES C. STROMOIDEUS 

1'> 270 36931 12587 32194 38865 15430 

6 , 9 
tr(b) 

10 , 2 9 , 3 9 , 3 7 , 6 12 , 3 10 , 7 

0 , 6 1 , 2 tr 0 , 8 tr tr 

13 , 4 9 , 5 14 ,s 13 , 1 8 , 9 23 , 7 
22 , 2 22 , 9 22 , 4 19 ,4 8 , 2 12 , 6 

C iso 17 0 , 7 1 , 1 0 , 6 0 , 7 
Cl7 : 0 1 , 4 0 , 8 1 , 2 1 , 6 2 , 3 
C18:0 1 , 6 \1 , 4 1 , 8 2 , 0 2 , 4 8,9 
C18 : 1 40 , 3 43 , 6 31 , 8 40 , 8 40 , 5 4 4 , 2 
C18 : 2 1 , 1 2 , 8 1 , 9 1 , 3 1 , 8 tr 
C18 : 3 tr 0 , 6 1 , 1 1 , 3 1 , 3 tr 
X1 tr tr tr tr 
X2 1 , 3 0 , 6 1 , 1 tr 0 , 9 tr 
C20 : 3 1 , 1 1 , 9 2 , 8 1 , 8 1 , 3 tr 
C20 : l~ 6 , 1 4 , 1 10 , 8 9 , 2 12 , 9 tr 

(a) le nu~ro des souches est le num€ro de collection ATCC 
( b ) tr:concentration inferieure ~ 0 , 5 \ 
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Ils sont caracterises par l ' absence d 'acides en Cl2:0 et 
Cl3:0, la presence en faible concentration de Cl7:0 et de 
C iso 17 et la forte teneur de Cl4:0 , Cl6:0 , Cl6:1, ClS:l 
et C20:4. Le rapport des teneurs Cl6 :0/Cl6:1 est t oujours 
inferieur a l. c. osmodes se differencie facilement de ces 
souches par la presence d ' une forte teneur en Cl2:0 , l'ab
sence de C iso 17 et des teneurs relativement faibles en 
Cl6: 0 et Cl6:1. A la difference de C. thromboides et de 
E. viruZenta, C. stromoideus contient peu de C20 : 4 et ne 
renferme pas de Cl7:0 ni de C iso 17. Par ailleurs, le 
rapport des concentrations de Cl6:0/Cl6:1 est toujours su
perieur a l. 

Les profils d 'acides gras des lipides polaires ressem
blent a ceux des lipides neutres (Tableau 4). C. thromboides 
et E. virulenta ont encore des profils d 'acides gras simi
laires avec de fortes concentrations en Cl6:0 , Cl6:1, ClS :l 
et' C20 :4 (et un rapport Cl6:0/Cl6 :1 inferieur a 1) . Les li
pides polaires de C. osmodes ne contiennent pas deC iso 17, 
ni de Cl8 :0; cette espece est riche en C20:4 ; le rapport 
Cl6:0/Cl6:1 est superieur a 1 . De meme , les lipides polaires 

TABLEAU 4 . Composition en acides gras des lipides po-
laires de Entomophthora viruZenta, Conidiobolus throm-
boides , c. osmodes et c. stromoideus (a). 

E. VIRULENTA C. THROMBOIDES C. OSMODES C. STROI:OIDEUS 

1'•270 36931 12587 32194 38865 15430 

C12 : 0 tr (b) tr t r 
C13: 0 tr 
Cl4: 0 s . 7 5 , 0 5 , 8 6 , 6 6 , 9 2 , 2 
C15 : 0 

0 , 6 tr tr 0 ,7 1 , 5 0" 
C14: 1 
Cl6: 0 15 , 1 10 , 5 13 , 5 13 , 3 7 , 1 14 ,4 
C16 : 1 19 , 3 14 , 7 18 , 9 17 , 7 4 , 3 11 , 8 
C iso 17 1 , 8 1 , 5 1 ,4 0 , 9 
Cl7 : 0 2 , 3 0 , 7 3 , 1 2 , 5 0 , 7? 
C18 : 0 0 , 9 1 , 3 0 , 8 1 , 0 1 , 3 
C18 : 1 29 , 3 29 , 1 27 . 7 34 , 6 27 , 4 li 7 , 6 
C18 : 2 1 , 3 4 , 0 2 , 0 1 , 6 4 , 5 2 , 4 
C18: 3 1 ,4 2 , 2 3 , 1 2 , 4 3 , 6 
Xl 0 , 8 0 , 8 tr t r 
X2 1 , 7 1 , 2 tr tr 
C20:3 1 , 0 1 , 7 2 , 9 1 , 8 2 , 0 4 , 5 
C20 : 4 15 , 8 26 , 6 20 , 7 16 , 1 41 , 4 14 , 9 

(a) 1e numero des souches est le numCro de col l ection ATCC 
(b) tr: concentra't i on inferieure a 0 , 5 ' 
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de C. stromoideus ne contiennent t oujours pas de Cl7 : 0 et 
C i so 17 mais possedent de fortes teneurs en ClS :l et un 
rapport Cl6 :0/Cl6 : 1 superieur a 1 . 

D' apres les phenogrammes de KING (1976b), les 3 espe
ces de ConidioboZus morphologiquement voisines de E. viru
Zenta sent C. thromboides , C. etromoideus et C. megaZotoaus . 
TYRRELL (1967 , 1971) et TYRRELL & WEATHERSTON (1976) ont 
montre que la composition en ~cides gras de C. megaZotoaus 
est caracteristique des especes a microconidies ; bien que 
ne produisant pas de microconidies en culture, C. megaZoto
aus a done ete regroupe avec des especes telles que c. bre
feZdianue ou C. aoronatus (KING , 1976b) 1 cette espece n 1est 
done pas consideree ici. Les presentes analyses d 1acides 
gras des lipides neutres et polaires de E. viruZenta , C. 
thromboides et C. stromoideuq montrent que la composition 
des 2 premieres especes est s imilaire et differente de celle 
de C. etromoideue . Ce resultat rejoint les analyses de 
TYRRELL (19 67 ) qui , sans avoir f a it le rapprochement entre 
les deux especes E. viruZenta et c. thromboides , a cependant 
note des compositions en acides gras des lipides totaux i 
den tiques pour les deux especes . 

Le tableau 5 montre l es profils electrophoretiques des 
2 enzymes testees chez le s 4 souches de C. thromboides et 
E. viruZenta . Bien que les resultats de l 1alcool deshydro
genase scient variables, la consideration de ces profils 
enzymatiques at'te s te ! ' existence de liens etroits entre ces 
2 especes . 

TABLEAU 5 , Rf de la leucine aminopeptidase et de l ' al
cool deshydrogenase de Entomophthora viruZenta et de 
Conidiobolue thromboides . 

SOUCHE:S 

B. VIRULB/ITA 
ATCC 14270 

ATCC 36931 

C. THROMBOI OBS 
ATCC 12587 

ATCC 32194 

LE:UCINE: AMINOPE:PTIDASE: 

0 , 65 

o,as 

o,as 

o,ss 

II I . Observa tions pathologiques 

ALCOOL DE:SH YDROGENASE: 

0 , 66 
0 , 63 
o, 71.f 
0 , 67 

0 , 86 
0 , 63 

Les individus de Acyrthosiphon pieum sent egalement 
sensibl es a E. viruZenta et a C. thromboidee (Tableau 6 ) . 
Les concentrations letale s 50 (CL 50) de E. viruZenta ( 21 ,4 
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conidies/mm2 ) et de C. thromboidea (15 , 5 conidies/mm2) sent 
du meme or dre de grandeur . Dans les deux cas , la mortalite 
debute des la fin du sejour des pucerons en atmosphere satu
ree , c ' est-a-dire 29h 20 1 apres le debut de ! ' exposition aux 
conidies . Le developpement du champignon a lieu post - mortem, 
il est limite a la tete et au thorax, ! ' abdomen prenant un 
aspect ratatine. La presence de toxine a ete demontree chez 
E. viruZenta (CLAYDON , 1978 ; CLAYDON & GROVE , 1978) ;un tel 
comportement in vivo du champignon est certainement depen
dant de ! ' action de ces toxines . Il n ' existe pas de rhizoi
des attachant les pucerons a la plante-hote, ni de cystides 
sur les cadavres sporulant , contrairement a ce qu'affirment 
HALL & DUNN dans la description originale . 

Ces resultats corroborent les observation s de REMAUDIE
RE et al . (1976) qui ont recemment remis en question la pa
thogenicite de E. viru lenta . En effet , la rarete de son 
isolemen~ dans la nature (une dizaine de fois en une dizaine 
d ' ~nnees de prospection) , le manque de specificite (E. viru
Zenta a ete isole d ' Homopteres, Dipteres et Lepidopteres) 
et le faible envahissement mycelien du cadavre (alors que 
E. virulenta ne presente aucune exigence nutritionnelle par
ticuliere) laissent supposer que E. virulenta a une existen
ce saprophytique du type Conidiobolus avec un comportement 
pathogene occas ionnel ou opportunis te . 

TABLEAU 6. ConcentratioR letale 50 (CL 50 ) d 1 une souche 
de Entomophthora virulenta et d'une souche de Conidia
bolus thromboides vis-a-vis de Acyrthosiphon pisum. 

SOUCHES Cl.. 50 LIM . INT . CONF. )(2 0,0,1.., PENTE E.TYPE 
(a) (b) (c) (d) (e) (f) 

8 . VIRULENTA 
(ATCC 36931 ) 

C. TI/RO.YBOIDES 
(ATCC 12587) 

21,'1 16 , 2- 28 , 5 

15, 5 11, 3-19,7 

(a) CL 50 expr i mEe en c onidie s /nm2 

29,6 18 1 , 61 0 , 25 

25,3 18 1 , 90 0 , 27 

(b ) lim.int.conf.: ! imite.sde l'intervalle de confiance avec une pro-
babilite de 95 \ 

(c) au point 5 \ , )C2 = 28, 9 ave c 18 degres de liberte 
(d ) d.d.l . : degre s de libe:rte 
(e) pente: pente de la droite de regress ion 
(f) e . type: e cart- type 
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CONCLUSION 

La morpho!ogie (conidies primaires et zygospores) , !a 
croissance, la biochimie (composition en acides gras des 
lipides neutres et polaires et profils electr ophoretiques) 
et la patho!ogie de E. viruZenta et C. thromboides sont 
identiques. Les elements de ressemblance sent suffisamment 
nombreux pour affirmer que E. viruZenta et C. thromboides 
sont conspecifiques. Sur !a base de 1 1 examen des souches 
au-t:hent iques dites "type" de ces deux especes 1:rouvees en 
parfaite correspondance avec les descriptions originales 
don1: !es illustrations sont designees comme lectotypes, la 
synonymie de C. thromboides s ' etablit done comme suit: 

ConidioboZus thromboides DRECHSLER 1953 
J . Wash . Acad . Sci ., 43 , 29- 43 

Entomophthora viruZenta HALL & DUNN 1957 syn . nov . 
: CuZicicoZa viruZenta (HALL & DUNN) BATKO 1964 

Types de C. thromboides: 
Lectotype:figure 2 de la description de DRECHSLER 

(1953) designe par KING (1977);neotype:exsiccata contenant 
des conidies et spores provenant de cultures de la souche 
ATCC 12587 et de la souche ATCC 14270 deposes a l ' herbier 
du Laboratoire de Cryptogamie du Museum d 1Histoire naturelle 
de Paris (PC) . 

Comme dans le cas de la reconsideration taxonomique de 
Entomophthora obscura HALL & DUNN (REMAUDIERE et al., 1979) , 
nos resultats confirment ! ' interet de completer la caracte 
risation morphologique d 1 une espece de ConidioboZus ou de 
Entomophthora par une etude biochimique et pathologique . Le 
present travail confirme que certaines especes d 1Entomoph
thora appartiennent au genre ConidioboZus et montre la ne
cessite d ' une revision taxonomique de ce groupe fongique . 
Nos resultats montrent que 8 criteres peuvent etre au mains 
utilises dans la taxonomie des Entomophthora!es:(l) forme 
et taille des conidies primaires (2) forme et taille des 
zygospores (3) forme et taille des conidies secondaires 
(4) nombre de noyaux des conidies (5) exigences nutrition
nelle s (6) composition en acides gras des lipides neutres 
et polaires (7) profils electrophoretiques d ' isoenzymes 
(8) comportement pathogene . 
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ABSTRACT 

Or i ginally a"tt:ribut ed to a n a phid pat hogen on Comus , the name £>1 -
tomophthora aphidi s Hoffm . in fres . was err oneously applied 'to the most 
common pathogen e ncoun t ered i n a phid pcpul ations . The var i ous conidial 
f or ms i ncludi ng capilloconidi a are fu l l y described from new material 
collected i n the Alps e x Al!oecia on Cor-n us . The species , designated as 
Zoophthora aphidis (Ho.ffm . in fres . ) Batko , is closely all ied to Z, m 
dicans ( Br-e f . ) Ba t ko from which it differs mainly by having broader ca
pill ocon idia and much lar ger resting spores . 

The subgeneric divisions i ntroduced by Batko in Zoopht horo. Bat ko are 
discussed . The applic a"tion of this genus name is restricted to the spe
cies giving capilloconidia. The subgenus Pandor-a est ablished by Ba tko, 
wit h aphidi.s Hoffm . in Fres . as t ype species , becomes synonymous with 
Zoophthora. The other species classified in the subgenera Erynia , Pando
m and Furia are br ought together in Erynia Na..,ak . ·~hich is re- e:s t abl i 
s hed to the genus level. 

The species E'rl t011ophthom f e rorouginea Phill. i n Hought . & Phill . and 
En tomophthora exitia'Lis Hall & Dunn are considered as nc.rnina con[usa . 

Eroynia neoaphidi s sp . nov . is descr.ibed ;"E. aphidis" sensu Na..1ak . 
or sensu Thaxter is identical to this species . 

Eroynia nouryi sp . nov . is described ;"£ . aphidis" sensu Petch 1939 
and " E. o=itialis" sensu Gus t afsson are identical to this species . 
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Dans un recent article, Remaudiere et al . (1978) consi
derent que trois entites specifiques sent apparemment con
fondues sous l e meme taxon Entomophthoro aphidis Hoffm . in 
fres.: 
- Entomophthoro aphidis Hoffm . in Fres. (1858) , espece a 

spores durables volumineuses , originellement decrite comme 
pathogene d ' un puceron vivant sur Comus sanguinea, 
"Entomophthora aphidis" sensu Nowak . (1883) ( = sensu Thax
ter 1888), espece la plus commune dan s les populations 
d 1 un tres grand nombre d 1Aphides qui ne forme probablement 
jamais de spores durables chez les pucerons , 
"Entomophthora aphidis" sensu Grobler et al. (1962) a spo
res durables plus petites que celles de Entomophthora a
phidis Hoffm. in Fres ., espece seulement connue comme pa 
thogene du puceron SahizoLachnus piniradiatae Davidson sur 
Pinus resinosa . 

L'etude d~s donnees historiques fournies par la littera
ture , celle des syntype s de Entomophthora aphidis Hoffm . in 
fre s . et la redecouverte de l 'espece sous toutes ses forme s 
nous conduisent a en donner une description complete et a 
montrer que son nom a ete applique par erreur a plusieurs 
autres especes dont nous pouvons maintenant preciser le 
statut . 
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HISTOR IQ UE 

Dans cecce parcie , nous rappelons les principaux cravaux 
consacres a Entomophthora aphidis ainsi que ceux craicant de 
Entomophthora fe rruginea Phill . in Hought . & Phill. (1886) 
et de Entomophthora exitiaZis Hall & Dunn (1957) , especes 
qui ont ete comparees a Entomophthora aphidis par plus i eurs 
auteurs . 

A. DESCRIPTION ORIGINALE ET APPLI CATIONS SUCCESSIVES 
DU NOM ENTOMOPHTHORA APHIDIS 

a) LA DESCRIPTION ORIGIN ALE DE HOFFMANN IN FRESENIUS ET 
L ' EXAMEN DES SYNTYPES 

D' apres la descri ption originale de rresenius (1858) , 
Entomophthora aphidis Hoffm . in rres . a ete decouvert en 
automne a Giessen par H. Hoffmann , chez un puceron "vrai
semblablement Aphis corni" vi vane sur les feuilles de Corn us 
sanguinea: 

Les petits specimens apteres de cette espece d ' insecte 
sont remplis de grosses spore s spheriques , candis qu ' un 
grand aile presente du mycelium dans la cavite abdominale . 
Fresenius precise que "le myc€lium apparai t pauvrement de ve
loppe et forme de filaments bruns , courts , branchus , plus 
ou mains torsades , qui produisent les spor es a leur excremi 
te ou sur de tres courtes ramifications laterales . Ces der
nieres (les spores durables)'demeurent attachees aux fila
ments residuels si bien que leur separation ne reussit pas 
aussi aisement que chez les autr·es especes" (craduit de 
! ' allemand) . La dimension des spores varie de 1/30 a 1/23 mm 
(soit 33 , 3 a 43, 5 ~m) , le plus souvent 1/27 a 1/25 mm (soit 
37 a 40 pml . Les figures originales 61 a 64 (fig . 1) man
trent que les spores sont lisses . La forme conidienne n ' est 
pas mentionnee . 

Le materiel authentique recolte par Hoffmann en 1857 se 
trouve sous le N° 768 dans l ' edition II du Rabenhorst: 
Klotzschii herbarium vivum mycologicum (1858) accompagne de 
! 'etiquette suivante : 

1\;~bcnho r~u, ll cl'b. mrcologlcum. l~d. II . 
'768. Entomot,hthora Aphldls II . llnrrm. 
Cf. Frcsrnius in Abfldndl. d. Scu c~cuh . u;.tuTr. Gcs. U.l. II. 

1858. p. 208. 1'. JX . Jl. 5!1-67. 
In foli ls Corn! sanr;ulnca · rr.t:Jc :<> •· u 1~7 l••g-. ll o trm :.nu. 

Les exsiccata conserves au Museum de Paris (PC) , a 
l ' Institut botanique de Pavie (PAV) et au Royal Botanic 
Gardens de Kew (K) ont ete examines ; ils comportent une 
feuille de Comus sanguinea avec quelques cadavres de sexues 
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d' Anoecia sp. de couleur noire , remplis de spores et parfois 
des ailes sexupares du meme puceron. 

Le Royal Botanical Garden d ' Edinburgh (E) nous a commu
nique un exsiccatum de la collection Siemaszko recolte en 
Pologne en octobre 1926 sur feuilles de Cornua sanguinea : 
le puceron hote est egalement une espece du genre Anoecia 
et son pathogene est semblable a celui du materiel d 1Hoff
mann . 

Les mensurations des spores e xtraites de ces echantil
l ons puis montees dans le bleu trypan lactophenol sent don
nees dans le tab leau 1 . 

Les valeurs moyennes obtenues var ient de 36 , 4 a 40 , 1 pm 
et concordent parfaitement avec les dimensions les plus 
frequente s mentionnees dans la description originale (37 a 
40 pm); les valeurs extremes (27 a 48 pm) encadrent bien 
celles publiees par Fresenius (33 , 3 a 43,5 pm) . 

L'examen du mat€riel authentique permet d ' apporter les 
precisions suivantes : les spores durables presentent une 
epispore brune, amorphe qui se dilacere lorsqu ' on veut les 
separer, elles apparaissent alors hyaline s avec une paroi 
epaisse et presentent souvent des fragme nts d ' epispore . La 
difficulte rencontree par Fresenius pour isoler les spores 
parait davantage resulter de la cohesion des epispores que 
de 1 1 attachement des spores au mycelium residue! , les hyphes 
etant peu nombreux dans les cadavres remplis de s pores mllres 
(Fig. 21) . 

Les exsiccata du Rabenhorst Klotzschii herbarium vivum 
mycologicum ed . II n. 768 sent des syntypes de l ' espece 
Entomophthora aphidis Hoffm . in Fres . Les syntypes de Pavie 
et de Kew sent tres pauvres (2 pucerons avec spores dura
bles) ; celui de Paris , qui renferme 5 cadavres pleins de 
spores , est designe ici comme lectotype de Entomophthora 
aphidis Hoffm . in Fres. 

Le genre Entomophthora Fresenius 1856 a ete cree expli
citement par Fresenius pour r emplacer Empusa Cohn 1855 qui 
etait preoccupe par Empusa Lindney 1824 (CTehidaceae) ; il 
conserve de ce fait , en tan t que nomen novum , l ' espece type 
de Empusa Cohn , Empuaa muaeae Cohn , renommee Entomophthora 
muacae (Cohn ) Fres . 1856 . Toute lectotypification posterieu
re a 1856 ne conf irmant pas Empusa museae Cohn et qui desi
gne l ' une des deux autres especes originales de Entomophtho
ra Fres . 1856 , E. gryZZi Fres. 1856 ou E. sphaerosperma Fres. 
18 56 est erronee parce que contra i re a !'article 7 du code 
(code international de nomenclature botanique, Stafleu 1972) . 



273 

TABLEAU l 

Mesures (en pm) du diametre des spores durables de Entomoph
thora aphidis sur materiel authentique de l ' herbier Raben
horst (Paris, Pavie et Kew) et sur materiel polonais de 
Siemaszko (n = nombre de spores mesurees) 

ORIGIN£ !ND1V1DU min ~OY max 

Rabenhorst CP 50 33 lfO,I •e 
CP 50 33 37 , 6 •r 
PAV 71 30 36 , 5 .. 
K 28 31 37 . 7 •r 

Sicmaszko E 50 33 39 , 9 •& 
E 50 27 36 , ~ • 2 
E 50 30 36 ,7 •• 

C1est le cas de la typification de von Arx (1970) qui desi
gne a tort E. sphaerosperma Fres . comme espece type de Ento
mophthora Fres . 

En 1858 , Entomophthora Fres . est l ' unique genre valide 
de la famille des Entomophthoraceae Nowak , 1883 (ut Ento
mophthoreae) Pamietn . Wydz . Akad. Umiej . w. Krok6w . 8: 154 
(= Entomophthoraceae Warning 1884) . En plus des 3 especes 
originales , ce genre comprend Entomophthora aphidis Fres . 
ainsi que trois autres especes: Entomophthora tenthr'9dinis 
Fres ., Entomophthora tipulae Fres . et Entomophthora culicis 
(A , Braun) Fres . 

b) LA NOUVELLE COMBINAISON DE COHN 

Bien qu ' il considere que les conidies et les spores du
rables representent deux formes du cycle des champignons 
qu'il etudie, Cohn (1870 ) - qui ne reconnait pas la valeur 
du genre Entomophthora Fresenius - restreint !'application 
de son genre Empuaa aux especes dont on connait seulement 
la forme conid ienne et cree 1e genre Tarichium pour celles 
qui ne sent connues que par la forme spores durables , sur 1a 
base de T. megaspermum Cohn 1870 (espece type) . Dans ce der
nier genre , il inclut deux autres especes pour 1esque11es il 
precise 1es nouvelles combinaisons suivantes: Tar ichium 
aphidia (Hoffm . in Fres .) Cohn et Tarichium aphaeroapermum 
(Fres.) Cohn . 

Schneider (1873) utilise 1es memes combinaisons . 

c) LES OBSERVATIONS DE SOROKIN 

L' extrait de l ' artic1e de Sorokin (1880) publie par 
Batalin (1881) signale a propos de Entomophthora aphidis: 
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11 en dehors de s · spores deja connues et habituellement allen
gees qui se formenc i! la s urface du corps des insectes" 
(les conidies) "il se developpe aussi i! 1 1 interieur du corps 
des Aphis eta partir des memes filaments d 1Entomophthora, 
des spores durables ••. " ( tradui t de 1 1 allemand) . Ce tte affir
mation est surprenante parce qu ' inverse de la realite: en 
effet , en 1880 , la seule forme connue pour cet t e espece est 
la spore durable decrite par Fresenius , puis mentionnee par 
Cohn en 1870 et par Schneider 1873 . 

Dans le meme extrait , Batalin rapport e que l es spore s 
durables sent decrites comme 11rondes et grandes , a membrane 
s tratifiee de couleur brune et couverte de reliefs (Erho
hungen)" (traduit de l 1 allemand) ; il est en outre precise 
que les " spores habituelles" (c 1 est -a -dire les conidi es) 
donnent des 11 spor idies secondaires de forme ronde" . Aucune 
indication n ' est fournie sur l'espece de puceron attaquee. 
ni sur sa plante hOte . ' 

La presence de reliefs sur les spores brunes de Sorokin 
peut laisser penser que les spores decrites par Fresenius 
avaient perdu leur epispore , mais i l semble plutot que ces 
auteurs traitent d' especes distinctes , les conidies secon
daires "rondes" de Sorokin ne pouvant pas E!tre celles de 
Entomophthora aphidis . 

d) LES OBSERVATIONS DE WINTER 

Winte r (1881) retrouve une mycose sur le puceron du 
Comus sanguinea en automne 1880: les feuilles etaient den
sement couvertes de pucerons ; certains , de couleur brun 
clair avec 1 1 abdomen fortement renfle , e t aient remarquables 
par le duvet bl anc (conidiophores + conidies ) qui les re
couvrait tandis que sur les memes feuil l es d 'autres pucerons, 
momifie s , rides , renferma i ent des spores durable s correspon
dant a celles decrites par Hoffmann in Fresenius pour Ento
mophthora aphidis . Winter en conclut que le s pucerons cou
verts de duvet blanchatr e hebergent une autre forme de la 
meme espece fongique ; il deer it ainsi les conidies pt.esentes 
sur les specimen s blanchatres : "spores elliptiques , en f orme 
de fuseau , souvent dissymetriques, rarement un peu courb€es , 
l e plus souvent avec une pet ite pointe , incolores ; longueur 
26- 30 P"' • epaisseur 10-16 I""" (traduit de l 1 allemand) . 

Fig . 1-4. Reproduct ion par tielle des figut"'es originales 1 , de Fresen ius 1858 , En 
tonophthom aphidis HoffTII . in f'res . ~ 2 , de Nowakowski 1883 , "Entomophthora aphi
dis" sensu How4k .; 3, de Thaxter 1888 , "Entomophthora aphidis" sensu Thaxter ; 4 , 
de Uoughton & Phillips 1886 , Entomophthora { Br rugintla Phill, in !!ought . & Ph ill . 
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WinTer ne precise pas la pos1T1on (basale ou apicale) de la 
petite pointe ; il ne signale pas la presence de conidies se
condaires . 

Dans un travail posTerieur , Winter (1884 ) decrit aussi 
les spores durabl es: "terminales ou sur de courtes branches 
laTerales du mycel ium qui est brunatre ••• , 33 - 43 pm de dia
metre , brunatres lorsqu 1elles sent jeunes , incolores l ors
qu 'elles sent mllres , avec une paroi epaisse , lisse et form€e 
de 2 couches ." 

Il n'est pas douTeux que les spores decrites par WinTer 
apparTiennenT a l ' espece Entomophthora aphidis Hoffm. in 
Fres . Cet auteur cite en effet l 1exsiccatum original N° 768 
du RabenhorsT auquel il n ' a sOrement pas manque de comparer 
son pr opre materiel . Les conidies observees par Winter sur 
des cadavres de la meme espece de puceron fixes sur le s 
memes feuilles que ceux coqtenant les spores durables corres 
pondent prcbablement a une auTre forme de la meme espece 
fongique , malgre l ' absence de preuve experimentale . 

Winter (1884) n'accepte pas le s genres Empusa Cohn 
(preoccupe) e t Tarichium Cohn 1870 (cree pour l es especes 
dent seul es les spores durables sent connues) . ll place 
t oute s les especes d ' Entomophthorees dans le genre Entomoph
thora Fres. et distingue , a l'interieur de ce genre , 3 grou
pes : (A) celui dent seules les "basidiospores" (les conidi es) 
sent connues a l'epoque , (B) celui dent seules les spores 
durables sent connues a l ' epoque , (C) dent les especes sent 
completement connues (conidies + spores durab l es ); c ' est 
dans ce dernier groupe qu 1 il place Entomophthora aphidis 
Hoffm. i n Fres . et E. sphaerosperma Fres . 

e ) LES OBSERVATIONS DE NOWA KOWSKI 

Nowakowski (1883) applique le nom de Entomophthora 
aphidis Hoffm . in Fres . a un champignon qu ' il rencontre 
communement sur differentes especes d ' Aphides. Les preci
sions qu ' il donne sur les pucerons attaques permettent de 
reconna1tre les six especes s uivantes : Macros iphum Posae L., 
Brachycaudus cardui L., Brevicoryne brassicae L., Aphis 
fabae Seep ., Myzus persicae Sulz . et Aphis verbasci Schrank , 
aucun puceron des Connus n 1e st mentionne. Nowakowsk i precise 
qu'il n' a pas vu les spores durables neanmoins , et en !'ab
sence de tout element de comparaison, il n'hesite pas a 
considerer qu ' il a affaire a l ' espece dent le mycel ium et les 
spores durables ont ete decrits par Fresenius. 

I l decrit les conidies comme etant ovoides et de meme 
aspect et memes dimensions . que celles de Entomophthora 
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ovispora Nowak. 1877 (c ' est-a - dire avec une papi lle basale 
et mesurant 22 , 8- 28 , 5 x 14 , 2 ~m) . Les hotes portent des 
"paraphyses" (cystides) et sont fi><es par des rhizoides (voir 
l es figures 59 et 61 de cet auteur: Fig. 2). 

On remarquera que les conidies de "Entomophthora aphi
dis" sensu Nowakowski ne presentent pas la petite pointe 
signalee par Winter , ni en position apicale , ni en position 
basale . 

f) LES OBSERVATIONS DE THAXTER 

Thaxter , en 1888 , applique la combinaison nouvelle Empu
sa aphidis Hoffm . in Fres . a 1 ' une des Empusees les plus 
communes aux Etats- Unis qu ' il rencontre sur de tres nom
breux genres d'Aphides dont il ne precise pas 1es noms . 
Malgre 1 1etude d ' un nombre considerable de specimens infec
tes par ce champignon , Thaxter n ' a jamais trouve les spores 
durables; il reconnaiL que , dans ces conditions , il est 
impossible d ' affirmer que la description de Fresenius se 
rapporte ree1lement a cette espece . 

Les conidies primaires (fi gures 223-236 de cet auteur: 
Fig . 3) sont ovoi des a elliptiques ou subfusiformes, commu
nement asymetriques et tres variables, avec une papi 11e ba
sale; mensurations: moyenne 25 x 12 ~. maximum 40 x 16 ~ · 
Thaxter ne doute pas de l ' identite de cette forme conidienne 
avec, d' une part celles decri!es pour la premiere fois par 
Winter 26-30 x 10- 16 ~met d ' autre part, celles decrites et 
figurees par Nowakowski. 

L' identite des conidies et , par suite , cel1e des especes 
considerees par Nowakowski e t par Thaxter n'est pas contes
table ; en revanche nous de vons reconnaitre a nouveau que 
les conidies de Nowakowski et Thaxter different de ce1les de 
Winter par l' absence de la "petite pointe" . "Entomophthora 
aphidis" sensu Nowakowski et sensu Thaxter repT-esentent 
done une meme espece , distincte de E. aphidis Hoffm. in 
fres . 

Thaxter decrit en outre une structure particuliere ca
racterisee par 11 une cellule centrale 11

' tres refringente et 
entouree d ' une masse d ' hyphes rayonnants . La figure 239 de 
cet auteur (fig . 3) permet d ' estimer le diametre de cette 
cellule centrale a 40 ~m. Brobyn & Wilding (1977) ont 
demontre la nature et la fonction de cette structure : la 
"cellule centrale" est en realite la cellule mere d ' une 
cystide qui va percer la cuticu1e de l ' hote tandis que les 
hyphes qui convergent vers e lle , vont profiter de cette 
perforation pour sortir et devenir conidiophores . 
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g) LES OBSERV.4TIONS DE PETCH 

Petch (1939) applique le nom de Entomophtho~ aphidis 
Hoffm . in Fres . a un pathogene de Pemphigus trouve sur raci
ne de Lactuca ; l ' abdomen des pucerons etait transforme en 
une masse blanche et fragile de spores durables spheriques , 
lisses , hyalines a paroi tres epaisse ( diametre 23 a 32 pm); 
un unique specimen portait des conidies ayant l'aspect de 
celles de Entomophtho~ aphidis mais mesurant seulement 
12- 18 x 9- 12 ~m . Pour expliquer la discordance existant en
tre les mensurations de ses spores ( 23- 32 pm) et celles de 
la description originale de l ' espece (33-43 pm), Petch consi
dere les "cellules centrales" figuree s par Thaxter ( 1888) 
dent le diametre , estime a 40 ~m . est comparable a celui des 
spore s de fre senius ; s ' ~ppuyant s ur l a remarque de Fresenius 
concernan t la difficul te anormale qu ' il rencontre pour sepa
rer les spores durables du mycelium chez Entomophthora aphi
dis , Petch pense que Fresenius a pu, par erreur , interpreter 
ces "cellules centrales" comme €tant des spores durables . Le 
simple examen des figures 59 et 60 de Fresen ius (Fig . 3) et 
celui des syntypes ( Fig . 15) obligent a r ejet er cett e inter
pretation et des lors a reconnaitre que "Entomophthora aplli.
dis" sensu Petch est une espece distincte de Entomophtho~ 
aphidis Hoffm . in Fres . et , probabl ement aussi , differente 
de "Entomophtho~ aphidis" sensu Nowak. ou sensu Thaxt er 
(en raison des dimensions tres faibles des conidies et de la 
presence de spores durables ) . 

h ) LES OBSERVAJ'IONS DE KRENNER 

Krenner (1961) , apres une critique sever e et confuse de 
tous les travaux anter ieurs sur En tomophthora aphidis , pre
sente un fatras d ' observations sur ce champignon qu ' il a 
rencontre sur Acyrthosiplzon pisum Harris sur 1 uzerne . En 
conclusion , ceT auteur donne une liste hautement fantaisiste 
des synonymes nouveaux de "Entomopht hora aphidis Hoffm . 
emend . Krenner" ; ce-ct:e liste confond des espece s aus s i diff€
rentes que Empusa fresenii Nowakowski , Entomophtho~ obscura 
Hall & Dunn ( = Entomophtho~ t haxteriana Petch = "Empusa 
pZanchoniana Cornu?" de Thaxter ) (Remaudiere et a l. 1979) , 
Empusa tageniformis Thaxter et Empusa occidentaZis Thaxter 

i) LES OBSERVATIONS DE GROBLER ET AL. 

Grobler et al . (1962) appliquent le nom de Entomophthora 
aphidis Hoffm . in fres . a l ' un des pathogenes qu ' ils obser
vant communement sur SChiaoZachnus piniradiatae Davidson et 
qu ' ils caracterisent parses conidies subcylindriques mesu
rant (16 , 5 )25 , 5( 38 , 5 ) x (7)12(18) ~met ses spores dura.b l es 
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de (29 )3'1( '1 3) pm (a) a epispore brun rougeat.r e ' reticulee et 
facilement detachable . Ulterieurement Tyrrell et al . (1975) 
montrent chez cette espece ! ' existence de capilloconidies en 
forme de croissant (33 x 9 pml qui naissent au sommet d 'un 
tube capillaire emis par les conidies primaires. 

Cette espece particu1iere est aujourd ' hui decrite sous 
le nom de Entomophthoroa canadensis MacLeod , Tyrrell & Soper 
(1979) . 

j) LES OBSERVATIONS DE GUSTAFSSON 

Gustafsson (1965) decrit ainsi le materiel suedois qu ' il 
rapporte a Entomophthoroa aphidis : conidies sur insectes, 
(18 )21(25 ) x (7 )11(14) pm , conidies obtenues de 5 cultures , 

' 29xl3:" 29xl5, 30xl9 , 32xl7 et 37xl7 pm (moyennes de 100 me
sures) ; ces conidies , illustrees par la figure 75 de ! ' au
teur (F ig . 7) , se rapportent clairement aux conidies de 
"Entomophthora aphidis" sensu Nowak . et sensu Thaxter . 

Parmi les 62 recoltes faites par Gustafsson entre 1959 
et 1963 , une seule (sur Aphis fabae Scop.) comportait des 
specimens contenant des jeunes spores durables hyalines a 
brunes , avec epispore a profil etroitement cannele , mesurant 
(21)30(35) pm . Ces spores durables ne peuvent se rapparter a 
"Entomophthoroa aphidis" sensu Nowak . qui n ' en a pas ; alles 
ont un diamihre voisin de celui des spores de "Entomophthoroa 
aphidis" sensu Petch mais s ' en distinguent par leur pigmen
tation et leur ornementation ; ~selon nous , elles pourraienL 
etre rapportee s a des jeunes spores de Zoophthoroa eroinacea 
Ben Ze ' ev & Kenneth . 

k) LA NOUVELLE COMBINAISON DE BATKO 

Batko (1964b) cree 1e nouveau genre Zoophthoroa avec , pour 
espece type , Z. roadicans (Bref.) Batko . Dans une publication 
ulterieure , Batko (1964d) etablit de nouvelle s combinaisons 
parmi lesquelles Zoophthoroa aphidis (Hoffm . in Fres . ) Batko . 
Deux ans plus tard , Batko (1966b) divise son genre Zoophtho
roa en 4 sous- genres dent le subg . Pandoroa Batko 1966 avec 
Zoophthoroa (Pandoroa) aphidis (Hoffm. in Fres.) Batko comme 
espece type . 

La diagnose du sous- genre Pandoroa (conidies ovales , 
ovoi des ••• , du type subpapillata ••• leger ement asymetriques J 

(a) Lorsque la ou les valeurs centrales des mensurat ions sont soulignees , clles 
exprimen la moyenne ou la fourchet-te des moye:-~nes de 1 ou plusieurs ~chau UlonS i 
exemple: (13)]1(18) ou (lO)Jl-~(20 ) )Jll'l· 
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montre que Bat ko applique le nom specifique aphidis Hoffm. 
in Fres . ~ "Entomophthora aphidis" sensu Nowak . et sensu 
Thaxter et non a Entomophthora aphidis Hoffm . in Fres . aont 
les conid ies pre sen tent , se lon Winter, une 11 petite pointe 11 

.. 

B. DESCRI PTION ORIGINALE ET APPLICATIONS DU NOM 
ENTOMOPHTHORA FERRUGINEA 

a) LA DESCRIPTION ORIGINALE DE PHILLIPS 

E. ferruginea Phill . in Hought. & Phil l . (1886) est un 
pathogene de Aphis fabae Scop . sur betterave decouvert en 
Grande - Bretagne . La description originale est imprecise; 
l'auteur n'a pas rencontre les spores durables mais seule
ment l es conid i es qui sont elliptiques ou subovales; les 
dimensions ne sont pas precisees . Les figures 8 a 12 qui 
accompagnent la description montrent des conidiophores por
tant des conidies en formation et la figure 13 represente 
des conidies a base tronquee , d 'aspect varie avec des tubes 
germinatifs (Fig . 4) . 

Phillips a examine un spec imen authentique de Entomoph
thora aphidis Hoffm . sur Aphis de Comus sanguinea communi
que par M. C. Cooke (sans doute s 1agit- il d 1 un des exsiccata 
N° 768 de Rabenhorst , 1858 ) . Phillips declare que cette es
pece est essent iell ement differente de son materiel trouve 
sur betterave . En revanche il cons idere que E. ferruginea 
est tres proche de l ' espece qui attaque et tue la mouche 
domest ique , "Empusa" muecae Cohn . 

Se l on Hawks•orth (1974) , le mater iel dew . Phillips est 
conserve dans 1 1herbier du Royal Botanic Gardens de Kew ; 
ma lheureusement aucune trace du materiel type de E. ferru
ginea n ' a ete r etrouvee dans cet herbier (D .A . Reid , commu
nication personnelle) . 

b) INTERPRETATION DE THAXTER ET DE LAKON 

Malgre l ' affirmation de Ph illips selon laquelle Entomoph
thora aphidis et Entomophthora f errugi nea sont deux especes 
distinctes qu ' il a effect i vement comparees , Thaxter (1888) , 
qui n ' a pu consulter le materiel authentique de Entomophtho
ra aphidis, estime que la descript ion et les figures de 
Entomophthora ferruginea concor dant avec ce lles de l ' espece 
a laquelle il applique le nom de Empusa aphidis (="Entomoph
thora aphidis" sensu Nowak . ) . En consequence , il place Ento
mophthora ferrug i nea en synonymie de Empusa aphidis (Hoffm . 
in Fres.) Thaxt er sur la base de sa r essemblance avec "E. 
aphidis" sensu Thaxter . Il est sui vi par Lakon ( 1919 ) . 



281 

c) INTERPRETATION DE PETCH, DE GUSTAFSSON ET DE MACLEOD ET 
AL. 

Petch (1937) constate que certaines figures originales 
de Entomophthora fe~~uginea montrent des conidies etroite
ment campanulees , parfois a vec une pointe apicale . Ayan~ 
recherche , comme nous sans succes , les specimens types , 
Petch considere Entomophtho~ fe~~uginea comme un synonyme 
nouveau de Entomophtho~a pZanchoniana Co~nu 1873 . 

Gustafsson (1965) reprenant ! 'interpretation de Petch 
ecrit que la description assez incomplete de Phillips indi
que indubitablement cette synonymie et non celle etablie 
erronement par Thaxter avec Entomophtho~ aphidis . 

MacLeod et al. (1976) adoptent une position moins cate
gorique et admettent que Entomophthora fe~uginea est "pro
bablement un synonyme de Entomophthora pZanchoniana plutot 
que de Entomophtho~a aphidis". 

d) POSITION DE BA'rKO 

Batko (l966b) , sans toutefois justifier sa position , 
accepte Entomophthora ferruginea qu ' i l considere comme une 
espece voisine mais distincte de Entomophthora aphidis 
Hoffm , in Pres .; il place ainsi E. fe~uginea dans son nou
veau sous- genre Zoophthora (subg , Pandora) dent E. aphidis 
est l'espece type. 

C, DESCRIPTION ORIGINALE ET APPLICATION 
DU NOM ENTOMOPHTHORA EXITIALIS 

a) LA DESCRIPTION ORIGINALE DE HALL & DUNN 

Entomophthora ezitiaZis Hall & Dunn (1957) est decrit de 
Californie comme l'un des 5 pathogenes trouves dans les po
pulations de Therioaphis trifoZii Monell ( = T. macuZata 
Buckton) sur luzerne . L' espece est decrite comme caracteri
see par des conidies primaires ovoides a elliptiques , arran
die s aux extremites mesurant (l7)lQ(23) x (9)1!(12) pm , des 
conidies secondaires semblables aux primaires et des spores 
durables de (24)~(32 ) pm de diametre , a epispore lisse . 
Selon les auteurs , le champignon presente une legerP. ressem
blance avec Entomophthoro aphidis ("Entomophthora aphidis" 
sensu Nowak . et sensu Thaxter , la seule interpretation 
qu ' ils connaissent) . 

Alors que le texte concerne des conidies primaires dont 
le rapport Longueur moyenne/Diametre moyen (Lm/Dm) est de 
1 , 8, les photographies (f igures 8 et 9 de Hall & Dunn : Fig . 
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5- 6) montrent des conidies dent les rapports L/D varient de 
2, 3 a 3 , 7 (L/D moye n pour 9 conidies mesurables = 3 , 0) . L' as· 
pect de ces conidies , subcylindriques , avec une papille basa
le subtriangulaire surmontee d ' un epaulement caracteristique 
est semb lable a celui des conidies de Zoophthora radicans 
(Bref.) Batko et ne correspond pas du tout a celui des conj 
dies de "Entomophthora aphidis" sensu Nowak . 

Travaillant sur une culture de Entomophthora exitiaZis 
Hall & Dunn , re9ue comme a uthentique de I . M. Hall (Dept. of 
Biol . Control , Univ . of Cal i fornia , Riverside) , Krejzova 
(1973) en publie des photographies (ses figures 6 a 8) mon
trant des conidies allongees , subcylindriques comparables 
a celles f igurees par Hall & Dunn . 

En l 1absence d 'exsiccat um type (Ha l l , communication 
personnelle), il n ' est pas possible d ' expliquer la divergen
ce c onstatee entre le texte de la description originale et 
! ' illustration qui l ' accompagne . 

b) APPLICATION DU NOM E. EXITIALIS PAR GUSTAFSSON 

Nous avons rappele que Gustafsson (196 5) a trouve une 
fois sur Aphis fabae des spor es durables hyalines a brune s 
avec epispore c annelee auxquelles i l applique le nom de 
Entomophthora aphidis ("En t omophthora aphidis" sensu Nowak . ) 
et nous avons montre que ces spores sent voisines quoique 
distinctes de ce lle s de "Entomophthora aphidis" sensu Pe1:cq . 

Dans la meme publication , Gustafsson applique le nom 
d' Entomophthora exitiaZis Hall & Dunn a une autre espece 
d ' Entomoph1:horales trouvee , comme la preceden1:e , sur Aphis 
fabae sur betterave ; il considere son materiel probablement 
co- specifique de celui decrit par Petch (1939) sous le nom 
d ' "Entomophthora aphidis" don1: l es spores durab l es sont 
hyaline s et de meme diametr e ( 23- 32 pm) que les siennes 
( 23- 39 pm) et dont les mensurations de conidies (12- 18 x 
9- 12 pm) lui paraissent "mieux correspondre a e. exitiaUs 
qu ' a e. aphidis" . 

Gustafsson distingue son "Entomophthora exitiaZis" de 
son "Entomoph·thora aphidis" (c ' est-a - dire de "Entomophthom 
aphidis" sensu Nowak . ) par la rarete des cyst ides ; il re 
connait qu ' il est impossible de separ er ces deux especes au 
champ et que l ' on risque ega lement de les confondre lors de 
l 'e xamen des preparations . 

Nous con siderons que "E. e:citialis 11 sensu Gustafsson et 
" E. aphidis" sensu Petch son t co- specifiques et differen1: s 
de "E. aphidis" sensu Nowak . 
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fig . c; - 8 . Reproduction pa:-t iellc des figures originales , 5-&, de llall & Dunn 
1957 , conidlophores et eonidles de i)lt.omopiiLito:'O o:cit.ialis lfall & Dunn ; 7- 9 , 
de Gustafsson 1965 , 7 , con idles de "t.)rtofrtoph:hol'tl aphid's" sensu Now.Jk . , 8 , 
conidies dP "E::~It?>r~ophtl;ora c.;:;itialis" sensu Gus afsson . 

On remarquera que les figures de Entomophthora exitiaZis 
publiees par Gustafsson (Fig . 8) presentent une certaine 
concordance avec le texte de la description originale de 
Hall & Dunn mais qu ' elles ne cor respondent pas aux photo
graphie s de conidies publiees par ces auteurs (Fig . S-6 ) et 
par Kre jzova (1973) . 

D. RECAPITULATION DES TAXONS IMPLIQUES 

On peut resumer de la fa~on suivante la situation des 
differents taxons consideres dans les pages precedentes 
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(les taxons reconnus sont impr1mes en capitales lor s de 
leur premiere description) . 

Entomophthora aphidis 

a) Fresenius (1858) , ENTOMOPHTHORA APHIDIS HOFFM . IN FRES . 
1858 . 

b) Cohn (1870) , Tarichium aphidis (Hoffm . in Fres.) Cohn: 
E. aphidis Hoff m. in Fres . 

c ) Sorokin (1880) , douteux (presence de conidies , descrip
tion insuffisante) . 

d) Winter (1881 , 1884) = Entomophthora aphidis Hoffm. in 
Fres . 

e ) Nowakowsk i ( 1883) = "ENTOMOPHTHORA APHIDIS" SENSU NOWAK . 
f) Thaxter ( 1888) = "Entomophthora aphidis" sensu Nowak . 
g) Petch (1939) = "ENTOMOPHTHORA APHIDIS'' SENSU PE'I'CH. 
h) Krenner (1961) , melange de 5 especes . 
i) Grobler et al. (1962) e ENTOMOPHTHORA CANADENSIS 11ACLEOD 

ET AL . 1979 . 
j) Gustafsson ( 1965) , conidies = "Entomophthora aphi dis" 

sensu Nowak .; 
spor es durables : douteux , voisin rna i s distinct de "E. 
aphidis" sensu Petch . 

k ) Batko (1964d) , Zoophthora aphidis (Hoffm. i n Fres .) Ba t ko 
:Entomophthora aphidis Hoffm . in Fres . 1858 , espece type 
designee pour Zoophthom subg . Pan dora Batko ( 1966b) , 
mais l a description du sous- genre s 'applique a "Entomoph
thora aphidis" sensu Nowak . 

Entomophthora ferruginea 

a) Phillips in Hough ton & Phillips (1886) , Entomophthora" 
ferrugine a Phill . in Hought . & Ph ill. 

b) Thaxter ( 1888) , Lakon (1919 ) = "Entomophthora aphidis" 
sensu Nowak . 

c) Petch (1937) , Gust afsson (1965) , MacLeod et al . (1976) , 
synonymie Entomophthora f erruginea = Entomophthora p'lan
choniana Cornu 1873 . 

d) Batko (1966b) , Zoophthora (Pandora) fe~uginea (Phill . in 
Hought . & Phill .) Batko 1966 : Entomophthora ferruginea 
Phill. in Hought. & Phill . 

Entomophthora exitiaZis 

a) Hall & Dunn (1957), Entomophthora exitiaZis Hall & Dunn 
melange de 2 especes . 

b) Gustafsson ( 1965) = "Entomophthora exitiaZis" sensu 
Gustafsson = "Entomophthora aphidis" sensu Petch. 

En conclusion , l e nom Entomophthora aphidis a ete appli
que a 4 t axon s reconnaissables : 
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Entomophtho~ aphidis Hoffm . in Pres . (1858) , qui sera de
nomme Zoophthora aphidis (Hoffm , in Fres , ) Batko 19611 , 

- "Entomophthora aphidis" sensu Nowak, ( 1883) , qui sera de 
nomme Erynia neoaphidis , nov , sp , 

- "Entomophthora aphidis" sensu Petch (1939), qui sera de
nomme Erynia nouryi , nov . sp . 

- "Entomophthora aphidis" sensu Grobler et al . (1962) est 
decrit sous le nom de Entomophtho~ canadensis MacLeod , 
Tyrrell & Soper 1979 . 

Les deux taxons E. fer~inea et E. exitiaZis seront 
classes comme confus. 

2 REEVALUATIO N DE ENTOMOPHTHORA APHIDIS 
DE E . FERRUGINEA ET DE E. EX IT IA LIS 

A, ENTOMOPHTHOR4 APHIDIS HOFFM . IN FRES ., SA POSITION 
DANS ZOOPHTHOR4 BATKO 

a) REDECOUVERTE ET CAR4CTERISTIQUES DE L ' ENTOMOPHTHOROSE DES 
ANOECIA 

Les prospections realisees en France au cours des der
nieres annees ont permis de retrouver et de caracteriser 
l ' entomophthorose des sexupares et sexues d' Anoecia sur 
Com us sanguinea , d 1 identifier son age nt a l ' espece Entomoph
thora aphidis Hoffm . in Fres . et , pour la premiere fois 
depuis Winter 1881 , de relier ses formes conidiennes a sa 
forme spore durab l e . 

En automne , la haut e vallee du Giffre et la vallee de 
l ' Arve (Haute~Savoie , France) , par les nuits fra i ches , se 
couvrent souvent d' une chape de brume qui se dissipe lente
ment dans la matinee . Ces conditions sent tres propices au 
de ve loppement des mycoses a Entomophthora dans les popula
tions aphidiennes et en particulier dans les colonies d'Anoe
cia rencontrees ala face inferieure des feuille~de Comus 
sanguinea apres I ' installation des ailes sexupar es . De nom
breux sexupares d'Anoecia et leur descendance sexuee , 
atteints de mycose , ont ete trouves en septembre et octobre 
pendant 5 annees consecutives , de 1975 a 1979 . Une trentaine 
de souches du champignon pathogene d' Anoecia ont ete iso
lees , tantot par recuperation des conidies projetees par les 
cadavres , tantOt par ensemencement direct de ceux- ci sur le 
milieu apres s~erilisation superficielle selon les methodes 
decrites par Remaudiere et al . (1976) . Les conidies primai
res projetees des cadavres ou des cultures sont recueillies 
sur lame flambee , puis sent conservees a sec ou incubees 
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pendant une quinzaine d 'heures en atmosphere sat uree pour 
1 1obtenLion des conidies secondaires , e lles- memes conser
vees a sec . Les conidies sent colorees et mont€es dans le 
bleu trypan lactophenol juste avant mensuration . 

A la face inferieure des feuilles de Comus sanguinea 
on peut rencontrer trois types de cadavres d'Anoecia: 
- des ailes sexupares envahis de mycelium, fixes a une ner

vure par les stylets du rostre ; des coussinets de coni
diophores (sporodochies) se developpent a ! ' emplacement 
des parties membraneuses, principalement entre la tete et 
le pronotum , entre l e pronotum et le mesonotum, l e meta
notum et !'abdomen ainsi qu 'au niveau des articulations 
coxales ; 

- des larves et adultes ma les et femelles ovipares (apte
res) et leurs larves , f~xes le plus souvent sur le limbe 
de la feuille par les stylets , de couleur brun ocre , puis 
blanche lors de la sporulation du champignon: l ' hote est 
alors fortement deforme par l e developpement de volumi
neux coussinets de conidiophores qui font saillie a la 
surface du corps (fig • . 9 , 12) ; 

- des larves et adultes males et femelles ovipares , de cou
leur nair mat , a la cut icule intacte ou un peu ratatinee , 
(Fig . 9a , 10) fixes sur le limbe et souvent contre les 
nervures de la base de la feuille ; la fixation est gene
ralement assuree par les stylets , toutefois certains spe
cimens sont herisses de longues cystides (Fig. 11) et 
presentent une masse rayonnante et dense de rhizoides 
formant comme une toile qui les attachent tres solidement 
au substrat ; dans l es cas de fortes infestations , on re
trouve aussi des amas de cadavres noirs a la base des 
petioles et a l ' aisselle des bourgeons; taus les cadavres 
noirs sont r emplis de spores durables . 

Les cadavres des deux premiers types, lorsqu 1on les 
installe sur ouate de cellulose imbibee d 'eau ' emettent 
des conidiophores et des conidies qui sont projetees a quel
ques millimetres; cystides et rhizoides n'ont jamais ete 
observes sur ces cadavres . Places dans les memes conditions, 
les cadavres noirs du troisieme type ne produisent j amais de 
conidies maif de longues cys tides se developpent tout autour 
du corps (F ig . 11) , formant , sous l es insectes qui en etaient 
depourvus , une large toile ou plaque rhizoidale . 

LeS SpOreS durableS n I Ont jamais ete Ob. ervees chez leS 
ailes sexupares . Les sexues produisent soit des spores dura-
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fig . 9- 13 . ZoopJrthora aphidi.s (Hoffrn . in Fl"es . ) Batko; 9 , cadavroes de Anoecia sur 
Comus sanguinea , a) avec spores durables , b) a vec conidiophores grouph en spo
rodochies ; 10 , cadavre noir et bosseli rempli de spores durables; 111 cada\'re 
3\'ec spol'es durahles ayant di!velopp& des cystides; 12 , larve de AF!oecia portant 
des conidiophores ; 13 , conidies primaires et capilloconidies . 
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bles , soit des conidies mais la coexistence des deux formes 
chez un me me specimen est except ionnelle ( 1 cas observe sur 
pres de 1000 etudies) . 

Entomophthora aphidie Hof f m. in Fres . para!t hautement 
specifique des Anoecia sur Comus ; il n ' a jamais ete ren
contre sur des Aphides d ' autres genres ni sur les formes 
estivales de ces pucerons qui colonisent les racines de 
Graminees . 

Le puceron Aphis ealicariae Koch (= A. comieU.a Hille 
Ris Lambers) qui cotoie les Anoecia a 1a face inferieure 
des feuilles de Comus n ' a jamais ete trouve affect e par la 
meme mycose mais seulement par "E. aphidis" sensu Nowak .; 
reciproquement "Entomophtho1'a aphidie" sensu Nowak . n ' a pas 
encore ete rencontre su.r Anoecia. 

b) IDENTIFICATION DE ENTOMOPHTHORA APHIDIS HOFFM. IN FRES. 

Compte- tenu du risque d 1 infection mixte d 1 un insecte 
par plusieurs especes d' Entomophtho1'a (Humber et al . 1977) , 
il importait de verifier experimentalement la relation onto
genique de s spores durab l es et des coni dies . Trois series 
de souches ont ete isolees a partir des trois sortes d ' ino-
culum suivantes: 
- conidies projetees par des ailes sexupares (= cadavres du 

premier type ) ; 
cadavres du 2e type sterilises superficie11ement; dans les 
tubes de culture ces cadavres projettent des conidies qui 
germent sur le milieu et emettent des filaments mycelieqs 
qui contribuent aussi a la colonisat i on du milieu . 
cadavres du 3e type, noirs, remplis de spores durables ; le 
milieu est colonise exclusivement par 1e deve1oppement de 
cystides et rhizoides , car aucune conidie n ' est projetee 
de ces cadavres . 

Les trois series de souches ainsi iso1ees se reviHent 
identiques, tant par 1es caracteristiques des cultures , que 
par 1a morpho1ogie des fructifications qu ' e1les produisent . 
Ces faits montrent que 1es spores durables et 1es conidies 
observees sur Anoecia appartiennent bien a 1a meme espece 
d 1 Entomophthorale . 

La description origina1e d' Entomophthora aphidis Hoffm . 
in Fres . et 1es syntypes de cette espece que nous avons exa
mines en premiere partie , correspondent parfaitement a 
1 ' espece trouvee en Haute- Savoie sur 1e meme aph ide hote . 
Les spor es durables de Haute- Savoie (Fig . 16 et Tabl . 2) 
sont identiques a ce11e des syntypes de l ' espece (Fig . 15 
et Tabl. 1) . 
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fig . l~ . Zooph thora aphid is (If of tin . in Ires . ) Batko , v4riabi lit 6 d 1 aspect des co
n id les primair-es et capilloconidies ex culture . 
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Winter (1881) est le seul , apres Hoffmann , a avoir men
tionne l ' entomophthorose des Anoecia sur Comus , Sa descrip
tion , breve mais plus complete que cell e de Fresenius , en 
temoigne ; les conidies qu ' il decrit peuvent etre rapportees 
aux conidi es prima ires , par leur aspect "en forme de fuseau, 
le plus souvent avec une pet he pointe" ou aux capilloconi
die s "souvent d i s symet:riques , un pe u courbees" ; en effet , 
vue de face , la capilloconid ie e s t fus i forme, vue de profil , 
son ape x a l ' a spe ct d'un bee emous se , tandis que la con idie 
primaire e st plus ou moins fusiforme et por~e souvent une 
petite pointe au centre de la papille basale, La longueur 
des conidies mesurees par Winter (26-30 x 13 ~m) s 'accorde 
avec celle des conidies prima i res que nous avons observees ; 
en revanche le rapport moyen L/0 , qui peut etre estime 
d ' apres le s donnees de Winter, a 28/13 = 2, 2, correspondrait 
aux vale urs que nous obt enons pour les capilloconidies 
(1,9 a 2, 2 J . 

Comme nous le mon t rons dans le chapit re 3, l'espece 
Entomophthora aphidis Hoffm , n ' etant pas congenerique de 
Entomophtho1•a muecae (Cohn) Fres , mais de Zoophthora radi
cans (Bref . ) Batko , en raison de ses conidi es uninucleees 
et de se s capilloconidies amygdaliformes , c ' est dans le 
genre Zoophthora Batko 1964 que nous c las sons l e pathogene 
des Anoecia , 

c) REDESCRIPTI ON DE ZOOPHTHORA APHI DI S (HOFFM, IN PRES, ) 
BATKO 

Le myOO'Lium est fol"''JJC de corps hyphaux , elements sinueux , 
courtement r amifies , de 60- lSO x 6- 10(13 ) pm , a cont enu cytopl a smique 
granuleux , hyalin dans ses parties jeunes , .il noyaux vol umine ux . 
Les coni.diophor-es son plusieurs fois ramifies de manii!re repetee et 
successive , groupes en sporodochies , cylindriques , souvent cl o i sonnCs 
A la base de la ramification et produisant ~ chaque somme t une se ul e 
conidie apicale qui , a maturitC , es t lib6t-ee par projection . 
Les conidies pr imaires (fig . 13- 14) sont subcyl indriques a largement 
fusiformes , composies d ' un corps a paroi double , lisse e t hyaline e t 
d ' une papUle basale triangulaire d semi- circulaire , separee du corps 
par un l€:ge.r epaulement , ornee souvent d ' une pe t ite pointe centrale e t 
a parol s imple . tlles gerrnent parfois en forman t un court conid i ophore 
qui projette une conidie secondaire morphologiquement semblable A la 
primaire ~nais , l e plus souvcnt elles 6mettent un tube capilla i r e 
(30- 130 x ~, S -2 , 5 )Jill) au son:met duquel se developpe une capi l loconid i e 
qui est lib6ree par rupt ure . 
Les capitZ.oconidiea (fig . 13- 14) sont largement amygdaliformes avec , 
A leur base , un coussinet annulaire ; vues de profil , elles sont ne tte
ment asymCtriques , rcnflCcs , avec une ligne c xtc!"'flc scmi-circulaire et" 
une ligne interne sinuee , faiblement convexe au milieu , puis droite ou 
concave jusqu 'cl l 'ape x qui pNsente ! 'aspect d' un bee E!mousse; vue s de 
face , 1e~ capilloconidie s apparaissent fus iformes et symt;triques . 
Les conidies primaires e secondaires , y compr is les capill oconidi es , 
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rig . lS-19 . Spo~s durables d@ Zoophthara aphidi.SJ (Hoffm . in f'res . ) Batko ; 15 , ex 
syntype d 'Hoffmann (Giessen , Allemagne 1857); 16 1 ex :specimen de lfaute- Savoie , 
!'ranee 1979 (remarquPr 1-1 gangue noirStl"e entre les spores) ; 17 , spores durables 
presque mUres, .l parol epaisse ; 18 , spores durables avec 6pispore d6tach~e ; 19 , 
specianen ayan dhelopp6 quelques cys ides . 
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TABLEAU 2 

Mensurat ions de Zoopht hora aphi dis (Hoffm. i n fres.) Batko 
ex Anoecia sur Com us eanguinea (expr i mees en pml (minimum, 
moyenne, maximum de 50 mesures par insecte ou par s ouche; 
entre parentheses: valeurs Lm/Dm au l i eu de moyenne L/0 ). 
F: France (Haut e-Savoi e ); 
CH: Suisse (Zur ich ) , mensurations S. Keller ; 
IPLB: souches Ins t i tut Pasteur, unite de Lutte Bi ologique. 

LONGUEUR DIAMETRE L/D 
min HOY max mi n MOY max min MOY max 

CONlDIES PRIMAl RES ex INSECTES 
r 1976 25 30, 1 37 8 9 , 3 II 2, 7 3 , 3 3 , 7 
r 1977 26 32 , 0 37 8 10 ,1 12 2 , 7 3 , 2 3 , 9 
r 1978 25 28 , 7 34 8 9 ,3 II 2 , 6 3,! 3 , 6 
r 1979 27 30, 14 34 9 10 , 3 II 2 , 5 2 , 9 3,4 
r 1979 21 29 , 9 33 9 10, 6 12 2 , 1 2 ,8 3,3 
CH 26 24 27, 5 33 9 ! 0 , 3 II ( 2 , 7) 
CH 37 24 29 ,7 36 IO 12 , 1 IS ( 2 ,5) 
CH 44 24 30 , 3 38 10 12 , 0 16 ( 2 , 5) 

ex CUL'ruRES IPLB 
675 30 3LI , 6 4! 10 U , 7 13 2 , 6 3 , 0 3 ,6 
975 30 37 , 4 SI II I3 , I I7 2, 4 2 , 9 3, 6 
979 30 35 , 0 •n II 12 , 3 18 2 , 1 2 , 8 3, 2 
982 23 30, 4 40 7 9 , 0 12 2, 6 3 , 4 4 , 4 
985 27 36 , 9 57 II 12 , 7 19 2 , 2 2 , 9 3, 7 
985 26 36 , I 49 8 13, 4 21 2, 1 2 , 7 3 , 7 

I274 29 37 , 2 49 II 12 , 5 IS 2, 3 3,0 4 , 3 
1276 3! 40 ,3 51 10 13, 2 17 2 , 4 3,1 4 , 4 

CAPILLOCO~ IDI ES ex I NSEC TES 
r !976 I8 20, 2 23 8 10 , 7 12 I , 7 2 , 0 2 , 3 
r 1977 16 23 ,3 30 8 12 , 0 16 I , s 1,9 2 , 5 
r !977 I6 22 , 6 30 9 12 ,1 !6 I , 4 1 , 9 2 , 2 
r 1978 IS 2! . 7 25 8 10, 0 12 I , 9 2 , 2 2 , s 
r 1979 17 22 , 3 28 8 II , ! I3 I , 7 2 , 0 2 , 3 
r !979 I7 22 , 2 27 9 10, 6 I4 I , 6 2 , 1 2 , 5 
CH 17 20,3 25 9 , 9 13 ( 2 , 1) 

ex CULTURES IPLB 
975 22 28 , 7 36 12 13 , 8 I6 I , 7 2 ,1 2 , 5 
979 I9 25 , 1 33 10 12 , 3 1 5 I , 8 2 , 1 2 , 4 
985 I9 25 , 1 33 10 II , 6 I S I , 8 2 , 2 3, 0 
985 16 25 , 2 33 8 12 ,1 16 I , 8 2 ,1 2 , 4 

1274 19 27 , 1 35 II 12 , 4 14 I , 6 2 , 2 2 , 8 
I276 22 27 , 0 33 12 13 , 5 IS I , 7 2 , 0 2,4 

SPORES DURABLES ex IIISECTES 
r I976 33 40, 6 51 
r !976 3•• 110 , 8 '•9 
r 1976 36 41 , 1 49 
r !976 34 41 , 1 46 
r !978 33 40, 6 52 
r 1979 3! 37 , 6 44 
r 1979 29 35 , 8 41 
f !979 30 36 , 0 4] 
r 1979 30 Lll , 4 53 
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fig . 20- 21. rorrnation des spores durable~ de ZoophtJ:oro aphidio (Hofflfl . in I'res . ) 
Batko ; 20 , jeunes spores appaN.issant 3 l ' apcx de corps hyphaW<; 21 , spores plus 
agees entre lesquellas subsistent quelques hyphes interstitiels capables de fol"r::er 
des cyst ides ( recnarquer les noyaux} . 
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sent uninucleees. rres rarement binucleees . 
Les spores durables sent probablement des azygospores car aucune vt!ri
table image de conjugaison n ' a ~t6 d&celee dans le s stades juveniles ; 
elles s e ferment le plus souvent A l ' extremit6 de segments d 'hyphes 
internes , dist inct s . encheverres , generalement appeles corps hyphaux ; 
au debut de leur d6veloppement , l e contenu de 1 •hyphe s ' y conde nse , 
elle s deviennent pyri forme s puis spheriques , elles comportent une di
zaine de noyaux e1: sont deja entourees d ' une gangue amorphe ou membra
neuse brunatre (fig , 20- 21) , A un srade plus a vance , la spore est 
sph6rique , sa paroi s ' E!paissit (fig . 17) 1 son contenu de vient uniforOO 
ment granuleux; ~ maturire on distingue , au centre un gros globule li
pid ique etA la peripherie une 6pispore brune, fragi l e , orni!e de H~gers 
reliefs i rri!guliers ( fig. 19) ; di!barrassee de l ' i!pispore , la spore appa
rait hyaline et lisse . Dans le.s cadavres , les spores son't soud4!es par 
la gangue brun3tre dont il est diffic ile de les separer sans 14!ser 
t' epispor e ; en outre des corps hyphaux subsis'tent generalement en'tre 
les s pore s (Fig . 21) et pC!uvent donner des cystides . · 
L.es cystides n 'apparaissen t que sur certains cadavres de sexues con te
nant d~j~ des spores dur ables (Fig . 19); e1les soot longues, dressees , 
filamenteuses et indifferencie~s (rig . 12 ) , e voluant sous le corps de 
1 1 i nsecte en s ' enchevetrant pour former une plaque ou subiculum rhizo!
dal. 

Dimensions : 1es va leur s moyennes des l ongueurs et diami!tres e't cel
l es des rapports 1./D des conidies primaires e t des capi11oconidie s 
d ' insec t es et de cultures ainsi que des dia~ttes des spores durables 
d ' insec·tes ob'tenues des different& lots mesures (SO par lot) , s ont 
donn4!es dans l e tableau 2 et comprises dans le s fourchettes suivantes: 

co . primailles insectes 27 , 5- 33 , 0 x 9 , 3- 12,1 )Jnl; L/0 2 , 5-3,3 
co . primaires cultures 30 ,~-~0 , 3 x 9 , 0- 13,4 1-~m ; L/D 2, 7- 3 , 4 
capilloconidies insectes 20 , 2- 23 , 3 x 9 , 9- 12 ,1 Jlm1 L/0 1 , 9- 2, 2 
capilloconidies culture s 25 , 2- 28 , 7 x 12, 1- 13 , 8 }UTI; L/D 2 , 0- 2 , 2 
spor-es durables insectes 35 , 8- tH , 1 pm 

CaracUrtes cul "tzaoaw: . Le champignon se cult i ve et cro!t ais4!ment"'sur 
milieu de Sabouraud enrichi de jaune d ' oeuf {80/20) ; s ur Sabouraud seul , 
1a culture est ega lement possible mai s la croissance plus lente ; s ur 
malt , 1 ' inoculum se dE: veloppc tres faiblement . La culture a un aspect 
blanc lisse et prend une 1egere couleur creme en v i eillissant , la cou
leur du milieu n ' est pas modifiee . Bie_n que des formations sph4!riques 
a paroi peu E:paissie appa r aissen t parfois a partir du mycel ium, i l n ' a 
jamais ete rencontre de spores durables viab1es , le cytoplasme e tan't 
toujours ly~ avant la fin d 14!volution de ces s t ructures . Une bonne 
croissance est ega1ement obtenue en milieu ag ite {eau de 1evure glucosee 
a 20g d 1e xtrait de lcvure et 60g de glucose par litre ); l a formation de 
spore s durables n ' a pas non plus Gte cons tatee dans ce milieu liqulde, 

B. STATUT DE ENTOMOPHTHORA FERRUGINEA ? HI LL . IN H. & PH ., 
NOMEN CONFUSUM 

Ayant demontre que Nowako>< ski ( 1883) , Thaxter ( 1888) et 
~ous les au~eurs posterieur s ont applique par erreur le nom 
de Entomophthon2 aphidis Hof fm . in Fre s . a l ' espece la plus 
commune dans les populatinns de pucerons , il est' n€cessaire 
de designer cet e espece "En t omophthora aphidis" sensu Nowak . 
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par un nom qui lui soit propre et de voir en priorite·si Wl 

nom valablement publie doit lui etre substitue . A ce titre , 
Entomophthora ferruginea Phi11 . in Hought . & Phi11. peut 
etre considere comme un candidat. 

Nous avons toutefois montre plus haut que les imprec i
sions de la description originale de Phillips ont conduit 
a trois sens differents: 
- sens original comme espece valable et distincte de "Ento

mophthol"a aphidis" sensu Nowak ., que Batko (1966b) reclas 
se comme Zoophthoro (Pandoro) fel"l"uginea (Ph ill . in Hought . 
& Phil1 . ) Batko , mais sans en donner une redescription ; 

- sens de "Entomophthol"a aphidis" sensu Nowak . (Thaxter 
1888; Lakon 1919); 

- synonyme de Entomophthol"a pZanchoniana Cornu (Petch 1937 ; 
Gustafsson 1965 ) ou synonyme probable de E. pZanchoniana 
(MacLeod et al. 1976). 

Phillips , qui a vu le materiel authen~ique de Zoophthol"a 
aphidis (Hoffm. in Fres.) Batko , n'a pu observer que les 
s p o r e s d u r a b 1 e s : fatalement les c o n i d i e s 
de son Entomophthol"a fel"l"Uf}inea lui sont apparues tres dif
ferentes et evidemment beaucoup plus proches des conidies 
de Entomophthol"a muscae; ceci explique son allusion a l'e
troite parente de Entomophthol"a muscae et de EntomophehOl"a 
pZanchoniana Cornu . Gustafsson et Petch ont , semble- t-il, 
accorde une importance trop grande a cette allusion de 
Phillips et mal interprete se~ figures , croyant y reconna!
tre Entomophthol"a pZanchoniana Cornu; si c ' etait le cas , on 
devrait voir l a pointe apicale des conidies sur les figures 
10 et 12 qui representent un stade de developpement tres 
avance; en outre 1es figures 13c (Fig. 4), qu i montrent 
deux conidies emettant un tube germinatif a chacune de leurs 
extremites , ne representent pas un mode habituel de germi
nation de Entomophthoro pZanchoniana. 

Bien que l ' identite de Entomophthol"a fel"ruginea et 
"En tomophthol"a aphidis" sensu Nowak . nous paraisse probable, 
cette hypothese ne peut etre demontree , pas plus que celle 
d 1 une espece distincte , d 1ailleurs mal definie , suggeree par 
la classification de Batko . Dans ces condit ions , plutot que 
de retablir un nom qui a fait l ' objet d ' applications contra
dictoires en lui donnant un statut qui , en !'absence du type 
pourra toujours etre conteste , nous proposons de considerer 
E. fel"l"Uf}inea Phill. in Hought . & Phill. comme n omen 
c on f u s u m. 
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C. STATUT DE ENTOMOPHTHORA EXITIALIS HALL & DUNN , 
NOMEN CONFUSUM 

Avant d ' examiner le statut a donner a "Entomophthoroa 
aphidis" sensu Nowak. , il importe de clarifier celui de 
Entomophthoroa exitiaZis , espece apparemment peu commune qui 
a ete consideree par Gustafsson comme tres voisine mais 
distincte de la precedente . 

Nous avons etudie les souches suivantes qui sent enre
gistrees sous le nom de E. exitiaZis Hall & Dunn : 
- la souche ATCC 14269 isolee de Theroioaphis trifoZii ( = T. 

nt:~cuZata) le 19 septembre 1955 par Hall & Dunn e.t qui est 
parvenue a 1' ATCC en 1961 ; 

- la souche CBS 180-60 re~ue de Hall en 1960, qui a ete rem
placee en 1972 par la souche ATCC 14269; 

- la souche authentique envoyee par 1.11 . Hall a J . Weiser a 
Prague (Krejzova 1973) = IPLB 1066 , re~ue de Mme Krejzova . 

Les souches ATCC et CBS sent evidemment identiques . 
L' aspect des cultures , la forme spherique des conidies, 
leur papille , leurs dimensions moyennes (22xl8 pm) et celle 
des spores durables (19 pm) correspondent a ConidioboZus 
thPOmboides Drechsler ( = Entomophthoroa virouZenta Hall & 
Dunn d ' apres Latge et al. 1980 ) . 

La souche de Prague donne des conidies primaires allen
gees , subcylindriques, semblables a celles qui illustrent 
la description original e de Hall & Dunn et des capilloconi
dies amygdaliformes ; cette souche appartient a 1 1 espece 
Zoophthoroa roadicans (Bref . ) Batko dont nous don nons les 
caracteristiques dans le tableau 3 . 

Les difficultes d'interpretation de l'Entomophthorale 
decri te sous le nom de Entomophthoroa exitiaZis peuvent se 
resumer comme suit: 
(1) il n'existe pas d ' exsiccatum type (Hall , comm . pers.); 

aucun materiel type n ' est designe dans la description 
originale; 

( 2) la culture deposee a 1 ' ATCC par Hall correspond a 
ConidioboZus throomboides Drechsler (= Entomophthoroa viru
Zenta Hall & Dunn ); 

(3) la culture envoyee a Prague par I.M. Hall correspond a 
Zoophthoroa roadicans (Brefeld) Batko; 

(4) le s illustrations original es montrent incontestab lement, 
comme l ' ont d ' ailleurs recemment remarque Milner & Teakle 
(1978) , des conidies a epaulement, comme celles de Zooph
thora radicans, avec un rapport L/D voisin de 3 tandis 
que la description originale donne des dimensions moyennes 
dent le rapport Lm/Dm = 20/11 = 1 ,8 est i ncompatible avec. 



297 

celui des conidies figurees; ce cexte pourraic s ' appli
quer a "Entomophthora aphidis" sensu Petch , comme 1 ' a 
fait Guscafsson ( = "Entomophthora exitiaLis" sensu Gus
tafsson); la description originale des spores durables ne 
permet pas de lever l ' ambiguice car leur diametre , 
(24)27(32) pm, est comparable aussi bien a celui des spo
res durables de Z. radicans , diametre moyen compris entre 
24 et 29 pm , qu ' a celui de"Entomophthora aphidis" sensu 
Petch , ( 20 )2?_-lQ( 36) pm; 

(5) un argument ecologique peut incliner a considerer que 
les conidies photographiees et les spores durables decri
tes par Hall & Dunn correspondent effectivemenc a Z, ra
dicans tandis que le reste de la description pourraic 
concerner les conidies de "Entomophthora aphidis" sensu 
Nowak. (les mesures de Hall & Dunn etant intermediaires 
entre celles de "E. aphidis" sensu Petch et de "E. nphi
dis" sensu Nowak,); cette hypothese est solidement etayee 
sur les donnees ecologiques suivantes: en trois annees 
de recherches assidues sur les pathogenes de Therioaphis 
trifolii en Californie, ces auteurs ont reconnu, a cote 
de Entomophthora coronata (Cost.) Kevork. , 4 especes nou
velles E. obscura, E. ignobilis , E. exitialis et E. vi
ttUlenta sans jamais rencontrer - ce qui est fort surpre
nanc - ni le tre s commun "Entomophthora aphidis" sensu 
Nowak ,, ni Zoophthora radicans , deux especes pourtant 
frequentes sur T. trifolii en Amerique du Nord ; ces deux 
dernieres especes ont en effet ete recemmenc isolees du 
meme hote dans les luzernieres de la region de Mexico par 
J . P. Latge (souches IPLB 1125: "E. aphidis" sensu Nowak , 
et 1117 , 1118 , 1181: Z. radicana ); 

(6) nous avons retourne a I.M . Hall la souche "E . exitialis" 
de Prague (Zoophthora radioans , selon nous); son avis est 
categorique: cette cu l ture n ' est pas E. exitialis. 

Constatant ! ' absence de materiel type, l ' ambiguite ta
xonomique du protologue , l'identite de la culture originale 
deposee a 1' ATCC a une espece etrangere (Conidiobolus 
thromboides Drechsler) e t le rejet par ! ' auteur d ' une autre 
culture originale correspondant bien a ! ' illustration du 
protologue (Zoophthora radicans) , nous devons consi~erer 
cette espece comme un n o m e n c o n f u s u m et 
rechercher un nom applicable a "Entomophthora exitialis" 
sensu Gustafsson ="Entomophthora aphidis" sensu Petch. 
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3 REVISIO N DU GE NRE Z OOPHTHORA BATKO 
DESC R IPTION DE ERYNIA A PHIDIS 

ET DE E. NOURYI SPP. NOV. 

A. REVISION DU GENRE ZOOPHTHO~ 

Comme nous l 'avons rappele dans la premiere partie , 
Fresenius (1856) reconna1t le genre Empusa Cohn (1855 ) , 
nomen iZZegitimum, comme Entomopht hora Fresenius , sur la 
base de 1 1 espece type Empusa muscae Cohn. 

En 1881 , Nowakowski cree le nouveau genre Erynia pour 
Erynia ovispora Nowak . 1877 , Erynia curvispora Nowak . 1877 
et Erynia conica (nom . nudum en 1881 ) , trois especes qu ' i l 
se refuse a maintenir ou a placer dans Entomophthora , a 
cote de E. radicans Bref . car , contrairement a cette der 
niere , les trois especes precedentes presentent des zygos
pores issues d 1 une veritab l e conj uga ison . 

En 1883 , il divise 1 1 ensembl e des especes de Entomoph
thora Fres . en trois groupes : 
- celui des especes a conidiophor es simples et sans rh i 

zoi des - dent l' espece type de Entomophthora Fres . , E. 
muscae Cohn - qu 1 il reclasse a tor t dans Empusa Cohn , 
illegitime ; 

- celui de 1 1 espece Entomophthora cuZiais (A. Cohn ) Fres . 
a conidiophores simples mais avec rhizoi des , pour lequel 
il confirme son genr e Lamia Nowak . deja mentionne en 1881 . 

- celui des especes a conidiophores ramifies qu ' i l re W'lit 
sous le nom de "Entomophthora" ' creant ains i un homonyme 
posterieur , "Entomophthora Nowak. " , illegitime vu l ' ex
clusion de son type; dans ce dernier groupe , il r eprend 
Entomophthora ovispora et Entomophthora curvispora , i l 
decrit Entomophthora conica et rejette explicitement 
Erynia Nowak . 1881 en synonyme de Entomophthora Nowak . 
1883. 

Thaxter (1888) , lui aussi , maintient l ' i llegit ime 
Empusa Cohn ; il redu it Entomophthora au rang de sous- genre 
de Empusa dans lequel il classe des especes tell es que 
Entomophthora sphaerosperma Fres . ( = mdicans Bref . ) et 
Entomophthora aphidis Hoffm . in Fres .; comme Nowakowski , 
il exclut de son sous- genre Entomophthora l ' espece t ype 
muscae ; il cree en outre le nouveau sous- genre Trip Zospo
rium Thaxter et traite Lamia Nowak . c_omme synonyme de 
Empusa subg . Empusa . 

Nieuwland (1916) , observant que Lamia Nowak . est i lle
gitime parce qu ' homonyme de Lamia Endlich. 1841 , le renomme 
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CuZicicola avec la meme espece type Empusa cuZicis A. Braun 
et le resepare de Empusa . 

Batko (1964a) reaffirme la typification obligatoire de 
Entomophthora Fres . comme nom nouveau d' Empusa Cohn et res 
treint le genre aux seules especes congeneriques de Entomoph
thora muscae , c ' est-a-dire a conidies campanulees avec 
absence de rhizoides et de cystides . 

Batko (1964b , c) eleve le sous- genre Tr ipZosporium Thax
ter au rang de genre pour les especes a conidiophores sim
ples , a conidies subspheriques multinucleees , munies d' une 
papille tronquee , a capilloconidies et a zygospores formees 
par isogamie. Il cree le genre Entomophaga Batko pour les 
especes a conidiophores simples , depourvues de rhizoides , a 
conidies subspheriques non campanulees , unituniquees , mu l ti
nucleees . Il reconna1t l e genre CuZicicoZa Nieuwl . ( ~ Lamia 
Nowak . ) pour les especes a conidiophores simples , pourvues 
de rhizoides et a conidies unituniquees , campanulees ou non . 

Negligeant apparernment la disponibilite du genre Erynia 
Nowak ., il cree encore le nouveau genre Zoophthora Batko 
qu ' il typifie par Empusa radicans Bref . 1870 . Il y transfere 
ensuite (Batko 1964d) 24 autres especes dont Entomophthora 
aphidis Hoffm. in Fres . ainsi que Entomophthora ovispora 
Nowak ., Entomophthora curvispora Nowak. et Entomophthora 
conica Nowak ., les 3 especes originales de Erynia Nowak. 
Ainsi Zoophthora regroupe les especes a conidiophores rami
fies , pourvues de rhizoides , a conidies bituniquees , uninu
cleees , non campanulees . 

Poursuivant son essai de clarification de la systemati
que des Entomophtho:raceae , Batko (196Gb) scinde son genre 
Zoophthora en 4 sous-genres : 
- subg . Zoophthora Batko 1966 , holotype Empusa :radicans Bref . 

1870; 
- subg . E:rynia (Nowak . 1881) Batko 1966 , type Entomophthora 

ovispo:ra Nowak . 1877 (lect?type pour E:rynia Nowak . 1881) ; 
- subg . Pandora Batko 1966 , holotype Entomophthora aphidis 

Hoffrn . in Fres . 1858; 
- subg . Furia Batko 1966 , holotype Empuaa virescens Thaxter 

1888 . 

Les bases rnorphologiques sur lesquelles s ' appuie Batko 
pour differencier ces 4 sous- genres sont notamment la diver
site des types conidiens selon la classification de Lakon 
(1919 ) , le degre de vacuolisation du cytoplasrne des conid i es , 
l'epaisseur relative des conidiophores , des cystides et des 
rhizoides ainsi que l es particularites des expansions termi
nales de ces derniers . Ces ca_racteres, deja subtils et 



300 

variables, souvent communs a plusieurs de ces sous-genres, 
ne permettent ni une definition univoque de chacun d'eux , 
ni a fortiori leur maintien. 

Par ai11eurs , la diagnose du sous- genre Pandora ne cor
re spond pas a son espece type , Entomophthora aphidi s Hoffm. 
in Fres ., mais a "Entomophthora aphidia" sensu Nowak . par 
tous les elements de l a description et en particulier la 
forme des conidies primaires decrites et illustr€e s comme 
generalement ovales , ovoides, souvent a faible symetrie bi-
1atera1e , au lieu de subcylindriques a11ongees . 

De plus , pouvant affirmer que E. aphidis Hoffm . in fres ., 
holotype de Zoophthora subg . Pandora est si proche de Empusa 
radicans Bref . 1870 , holotype de Zoophthora Batko 1964b (et 
de Z. subg . Zoophthora) au point d ' etre necessairement conge
nerique , nous devons considerer Zoophthora subg. Pandora 
Batko 1966 , synonyme de Zoophthora Batko 1964b, prioritaire , 
ceci en depit des differences relevees dan s le s diagnoses de 
ces sous- genres (Art i cle 11 du code international de nomen
clature botanique), 

Enfin , contrairement a ce qu ' ecrit Batko (1966 b ) , le 
taxon Erynia n'a pas ete invalide par le fait que Nowakowski 
l ' ait rejet€ deux ans apres l ' avoir cr€€ . En r€alit€ , Nowa
kowski (1883) en a fait un synonyme facultatif (taxonomique) 
du genre Entomophthora. En retablissant Erynia Nowak . 1881 
au rang de sous- genre de Zoophthora Batko 1964 , Batko ~e 
respectait pas la regle de priorite qu ' impliquait la priori
te de Erynia sur Zoophthora par le f ait de ! ' inclusion de 
son espece type . 

Parmi les 25 especes classees dans le genre Zoophthora 
par Batko (1964b) , nous constatons ! ' existence d'un premier 
groupe tres homogene et bien caracterise par ! ' aptitude a 
former des capilloconidies a symetrie bilaterale , de type 
amygdaliforme ou falciforme; les especes du groupe ant des 
conidies primaires produites sur des conidiophores ramifies; 
ces conidies sont subcylindriques , allongees , generalement 
uninucleees, avec une papille basale separee du corps de la 
conidie par un leger epaulement . Le nom generique Zoophthora 
Batko 1964 s'applique a ce groupe d ' especes puisque son 
type Empusa radicana Bref . en fait lui- meme partie. 

Nous proposons de reunir en un second groupe les autres 
especes a conidies primaire s generalement uninucl€€es et 
produites sur conidiophores ramifies (comme dans le groupe 
pr ecedent , Zoophthora) mais qui ne donnent jamais de capillo
conidies . Bien que mains homogene, ce deuxieme groupe merite 
d'et re rassembl€ dans un meme taxon g€n€rique auquel le nom 



301 

Er>ynia Nowak . 1881 s' impose du fai-t de 1 1 inclusion de son 
lectotype E. ovispora (Nowak . 1877) Nowak . 1881 , designe par 
Batko ( 1966b) . 

En conclusion, nous distinguons deux genres d 'Entomoph
thoracees presentant des conidiophores ramifies, des coni
dies generalernent uninucleees et souvent aussi des r hizoi
des: Zoophthora Batko et Erynia Nowak, 

1. Genre ZOOPHTHORA Batko 1964 (Bull . Acad. Polan . Sci . cl. 
II , ser . Sci . bipZ . 12 : 323- 324) 

_ Zoophthora subg . Zoophthora Batko 1966 (Acta mycoZ. 
2 : 16-18) 
Zoophthora subg . Pandora Batko 1966 (Acta mycol. 2: 
18- 19) 

Espece type : Empusa radican s Bref . 1870 (Bot . Zeitg . 28 : 
161- 166, 177- 186) : Z. radicans (Bref. 1870) Batko 1964 
(BuZ Z. Acad. poZon . Sci . oZ . II , ser. Sci . biol . 12: 323-
324) ( = "Empusa sphaerosperma Fres ," sensu Thaxt er 1888) , 

Principal caractere distinctif : presence de capilloconidies . 
Principales especes du genre : 

Z. aphidi s (Hoffm . in rres . 18 58) Batko 196~; 
Z. canadensis (MacLeod et al. 1979) comb .nov . :. Entomophthora canadensis 

MacLeod e t al. 1979 (Can . J . Bot. ~7: 2663- 2672 ); 
Z. elateroidiphaga ( Turian 1978) Ben Ze ' ev & Ke nneth 1980 ; 
z. geGmBtraU s (Thaxter 1888) Batko 1964 ; 
Z. occidenta l is (Thaxter 1888) Bat ko 1964 ; 
Z. phalZoides Batko 1966 ; 
Z. phyto>~omi ( Arthur 1986 ) Batko 1964 . 

2 . Genre ERYNIA Nowak . 1881 (Djenn , III Zjaadu Lek , Przyr. 
Polek . KPakbw 6: 67 ) 

= Zoophthora subg . Er>ynia (Nowak . 1881) Batko 1966 
(Acta mycol . 2: 18) 
Zoophthora subg . Furia Batko 1966 (Acta mycol . 2: 
20 ) syn . nov. 

Espece lectotype: Entomophthora ovispora Nowak . 1877 
(Bot. Zeitg . 35 : 220 ) : Erynia ovispora (Nowak . 1877) 
Nowak . 1881 (Djenn . III Zjazdu Lek . Przyr. PoZsk . KrakOw 
6: 67 ) . 

Principal caractere distinctif: absence de capil l oconid ies , 
Principales especes du genre: 

E. americana ( Thaxter 1888) comb . nov . ; E.mpusa americana Thaxter 1888 
(Mem. Boston Soc. Nat . Hist . 4 : 179- 180 , fig . 262-273 ); 

E. aquatica {Anderson & Ringo 1969) comb . nov . ; Entomophthora aquatica 
Anderson & Ringo 1969 (J . I nver t . PathoZ . lJ: 386- 393 , rig . 1- 12) ; 
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E. bh01ckii {Lakon ex Zimm . 1978} comb . nov . : En t omoph thora blWlckii 
l.akon ex Zimm . 1978 (Ent~mophaga 23: 181- 187 , fig . 1- 5 (Entcmophthtml 
blWJckii Lakon 1935 est nomen invatidwn car sans diagnose la ine); 

E. bvahrrrinaa (Bose & 1-!ehta 1953) comb . nov . ; Entomophthora brahminao 
Bose & Mehta 1953 (Tl"ans . BY'it . /olycoZ . Soc . 36 : 52- 56 , fig . 1-11) ; 

E. bullata (Thaxter in Povah 1935) comb . nov , : Entomophthoroa butla ta 
Thaxter in Povah 1935 (Pape rs t.fich . Acad. Sci . 20: 120 ); 

E. calliphcrae (Giard 1879) comb. nov , ; Entomophthor>a call.iphor>ao Giard 
1879 (BuZZ . Sci . FP. et Be Zg . 11 : 356- 358) ; 

E. caroUniana (Thaxter 1888) comb . nov . :: Empusa caroliniana Thaxter 
1888 (!!em. Bostan Soc. Nat . His t . 4 : 167 , f ig . 91- 105) ; 

E. conica (Nowak . 1883) comb . nov . : Entomoohthora conica Na,..ak . 1883 
(Pamietn . Wydz . Akad. Umiej .w. Kmkfl.> 8 : i55- 160 , fig . 1- 32 (1a com
binaison E:rynia conica Na<"l ak . 1881 est invalide , l ' epithche conica 
etant nomen nudum en 1881 , cornme d ' ai11eurs en 1882 sous 1a combina i 
son Entofll'.}phthora conica Nowak . 1882) ; 

E. creatcmoti ( Yen 1962) corllb . nov . = Entomophthora creatonoti (ut 
"creatonotus" ) Yen 1962 (J . Insect Pathol . 4: 88- 94 , fig . 1- ) i 

E. c uruisporu ( Nowak . 1877) llowak . 1881 ; 
E. dipte rigena ( Thaxter 1888) comb . no v . : Srrpusa dipter igerza Th a xter 

1888 ( l.fem, Bos ton Soc . Nat . Hist. 4: 177 , fig . 2111- 250); 
E. echinospora ( Thax-re r 1888) comb . no v . : Empusa echinospoN Thax t e r 

1888 (Mem. Bos ton Soc . Na t . His t . 4 : 180 , fig . 296 - 305) ; 
E. erinacea (Ben Ze ' e v & Kenne t h 1979) comb . nov . : Zooph t hoN e rinacea 

Ben Ze 1 e v & Kenne th 1979 (Uycota;con 10 : 219- 232 , fig . 1-10) ; 
E. gloeospo't'a ( Vui lle min 1886) comb . no v . .= Entomophthom gloeospora 

Vu illemin 1886 (Bull . Soc. Sci . Nat . Nancy, st!.r . 2 , 19 : 34 - 46 , fig . 
1- 16 ); 

e . gracilis (Thax ter 1888) comb . nov . = Empusa gra.ciz.is Thaxte r 1888 
( /olem . Bostan Soc. Nat. Hist . 4 : 185-186 , f i g . 379- 391) ; 

E. montana ( Thaxter 1888) comb. nov . : E.'mpusa motztana Thax t e r 1888 
(l.fem. Boston Soc. /lat. His t . 4: 180 , fig . 274-285) ; ' 

E. myrmecophaga ( Turia n & Wuest 1977) comb . no v . : Zoophthora mynneco
phaga Turian & Wuest 1977 ( Bul.l . Soc. ent. Sui sse 50: 285- 289 , fig . 
1- 4) (Entomoph thom myrmecophaga Turian & Wuest 1969 es t nomen inva
lidwn car sans d iagnose latine ); 

E. pha'tangi cida (Lager heim 18 98 ) comb . nov . :: Empusa pha?.angi cida 
l.age rhe i m 1898 (Bihang 'l'i.Z! K. Sv. vet. Akad . HandZ . 24 III : 12- 1 5, 
fig . 1 - 7) ; 

E. rhi3osporoa ( Thax.te r 1889) comb . no v . :: Empusa rhiaospora Thaxter 
1888 (l.fem. Bostan Soc . Nat. Hist. 4: 183- 185 , f i g . 347 - 378); 

E. soput.chratis (Thax.ter 1998) comb . no v . : Empusa sepulchro. l is '11l a x t e r 
1888 (/./em. Bos tan Soc. Nat . His t . 4 : 181- 182 , fig . 306- 326); 

E. IXU"iabil.is (Thaxter 1888) comb . nov . : Empusa variabitis Thaxter 
1888 (/olem. Bos ton Soc . Nat. Hist . 4: 183 , fi g . 327 - 346 ); 

E. virescens (Thaxte r 1888 ) c omb . nov . ; EI7TOU.Ba virescens Thaxter 1888 
(/./em. Bos t on Soc. Hi st. Na t . 4: 178 , fig ." 251- 26 1 ) ; 

E. vomito~ias ( Rozsypal 1966) comb , nov . :: Zooph t hora vomitoroiae Roz sy
pa1 1966 (Ac ta nrycoZ . 2 : 23- 2") . 

Les de ux nouvelle s especes de cri t e s ~ la fin du pre s ent artic le 
sont e gale ment il ranger dans 1e genr e Er ynia: E. neoaphidis sp . nov. 
e t E. nouryi s p . nov , 

La question peut se poser de savoir pourquoi nous main 
tenons , a 1 ' i nstar de Batko (1964b ) , 1 ' epit hete radicans 
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Brefeld (1877b) a demontre la bonne correspondance des 
spor es durab1es de son espece avec les caracteres reveles 
par Fr esenius sur Entomophthora sphaerosperma , mont rant 
ai nsi , d' une certaine maniere , l ' identite des especes , s ans 
toutefois tirer 1a conclusion 1ogique de la priorite de 
l'epi thete sphaerosperma Fres . sur radicans Bref . (comme 
a1laient le faire pl us t ard , Giard 1879 , Winter 1884 , Thax
t er 1888 , et de nombreux autr es auteurs) . 

Batko (1964b) rejette comme nomen confusum Entomophtho
ra sphaerosperma en vertu de ! ' article 70 du code interna
t ional de nomenclature permettant de rejeter un nom dent le 
type est heterogene . En effet , dans les ill ustrations ori
gina l es de Entomophthora sphaerosperma Fres . (seul element 
type en ! ' absence du mater iel type , en vertu de ! ' article 
9, not e 1) , Batko reconnait des elements discor dants comme 
l es hyphes de la figure 69 de Fresenius qui , probablement , 
appar t iennent a un champignon non Phycomycete . 

Nous appuyant sur le meme article 70 du code (selon 
l equel on peut ne pas rejeter un type heterogene s ' i l est 
possible de r etenir comme type satisfaisant un seul de ses 
elements) , nous retenons les figures 72 a 78 de Fresenius 
comme lectotype de Entomophthora sphaerosperma qui repre 
sentent bien les corps hyphaux et les spores durables d 1 une 
espece d' Entomoph thora que nous classons n omen d u
b i u m (et non nomen confusum) , tant que la decouverte 
d ' un materiel type ou authentique ou celle d ' un materiel 
posterieur de ! ' auteur n ' aura pas permis de preciser et 
confirmer l ' espece de Fresenius . 

Par ! ' application d ' une demarche rigoureuse , nous avons 
reuss i a reconna!tre et a classer Entomophthora aphidis 
Hoffm . in Fres ., ce qui n ' etait pas possible avant la re
decouverte du type , la parfaite connaissance des deux formes 
de l ' espece et la demonstration de l eur lien ontogenique . 

Cette demarche est 1a seule qu i permette de decider du 
statut d ' especes te11es que Entomophthora sphaerosperma 
Fres . , Tarichium megaspermum Cohn et Tarichium spp . , toutes 
decrites a l ' or igine - comme Entomophthora aphidis - sur 
la seule forme spor e durable . 

Ainsi Bucher & MacLeod (1974) ont eu raison de ne pas 
conclure hativement a une synonymie entre Tarichium megas
permum Cohn et Entomophthora virescens Thaxter , especes qui , 
selon ces auteurs , coexistent dans les populations de deux 
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Lepidopteres Noatuidae du genre Euxoa. En ! ' absence de 
comparaison avec le materiel type, il n ' est pas demontre 
que les spores durables qu ' ils observent scient celles de 
T. megaspermum , bien que, dans ce cas , la presomption soit 
forte . La relation entre ces spores durables et les coni
dies de Entomophthora virescens n'est pas prouvee: les 
deux formes n'ont pas encore ete observees sur un meme 
individu et , meme si c •etait le cas , il resterait encore a 
demontrer que cette coexistence n'est pas le resultat d ' une 
in fection mixte par deux especes distinctes . 

La prudence manifestee par Bucher & MacLeod est d ' au
tant plus justifiee qu ' il s ' agit d ' une espece type (megas
permum est le type de Tarichium Cohn 1870) , toute synony
mie impliquant des lors des remaniements de la nomenclature 
generique . 

B. DIAGNOSE DE ZOOPHTHORA APHIDIS HOFFM . IN FRES . 

Zoophthora aphidis (Hoffm . in Fres.) Batko 1964 
_ Entomophthora aphidis Hoffm. in Fres . 1858 
_ Tariahium aphidis (Hoffm . in Fres . ) Cohn 1870 
_ Empusa aphidis (Hoffm. in Fre s . ) Thaxter 1888 , non 

"Empusa aphidis (Hoffm . in Fres . ) Thaxter" sensu 
Thaxter 1888. 

Diagnose (Fig . 1, 9- 21): 

Conidiophores ramifies. Conidies pr>imaiPes uninuc1eees , subcylin
driques ~ fusiformes avec papille basale souven t conique poin tue, plus 
rarement arrondie , bordee d ' un epaulement , (21)12-12(38) x (8)~-]1_(16) 
pm , rappor1: L/0 (2 ,1 )~-~(3 , 9) . Cattidies seconda.ires parfois du 
meme type que les primaires et formees sur des conidiophores epais, de 
longueur variable ; plus souvent du type capilloconidies , apparaissant 
au sommet d 1 un tube capillaire . Capilloconidies largement amygdalifor
mes avec un bee emousse , (15)20-.3!(30) x (B)..!,Q-_!3.(16) )Jll1 1 rappor1: L/D 
(1, 4 ).W,-~(2 , S) . Spor-es durtiEZes , probablement azygospores , volumi
neuses, coalescentes , a 9pispore brune pourvue de 1egers reliefs amor
phes e1: irrCguliers , (29)37 - lfO( 53) IJm . Corps hyphauz sinueux , courte
men1: ramifi9s 60- 150 x 6-lo(i3) pm . Cystides longue s , flexueuses , ren
contrees seulement sur specimens remplis de spores durabl es et ayan1: 
ete en presence d ' eau t evo1uant sous 1 1 insecte en un subiculum rhizol
da l. 
/low : Anoecia spp . (Hom. Aphididae) sur Corn us sa>1guinea. 
Distrtibution g~ographique : Allemagne, Pologne , Suisse et france . 
Type : Rabenhorst Klotzschi i herbarium vivum mycologicum Ed . II Cent . 
VIII n. 768 , Entomoph thora aphidis Hoffmann sur Anoecia sp . sur Comus 
sanguinea , Giessen, automne 1857 , H. Hoffmann (lectotype : Herb . PC ); 
autres syntypes Herb . PAV , K) . 
Autroes collections , t outes sur Ancecia spp . sur Cornua sanguinea: (1) 
Pul awy Pologne , octobre 1926, W. Siemaszko (Herb . E) ; ( 2 )18 recoltes , 
Samoens et Sixt dans la vallee du Giffre , Sallanches et Passy dans la 
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vallCe de l ' Arve , Haute - voie , france , automnes 1975 a 1979 , G. Remau
diere , J . P. Latge et n . ?apie!"ok (coll. G. R., lnstitu Pasteur Paris ) 
(Tableau 2) ; ( 3) 1 recolte Le Creux- de-M iege I uerault ' septembre 1977' 
fr-ance , !-'.me Hatile (coll. G. R. ) ; (4) 1 recolte Brie- Comte- Robert , Seine 
et- Marne , france , oc obre 1979 , G. Remaudiei"'e (coll. G.R . ); ( 5 ) Zurich , 
Sui sse , octobre 1 77 , S . Keller {coll. S . K.). 
CuZ.tuJ'eB : No IPLB 670 .l 675 , 975 d. 992 , 98S , 997 , 127t.r. 3 12BO , Institut 
?asteur , uni te de Lu e Biologique con re les lnsectes . La souche I PLB 
1274 est deposee il 1 ' ATCC , au css et il 1 ' 1M! (N• !11! 245781 ) . 
Principale s ap Zicati(ms et desaroiptions e rl"oru:1es : Oepuis tl¢too•akowski 
(1883) et jusqu ' rl ce jour" , tous les au eurs font une application et"ro
nee du nom E. aphidis Hoffm . in fres . Dans la premiere partie , nous 
avons discute: les principaux a:"ticles presentant un interet taxonomique : 
Na..takowski ( 1883) , Thaxter ( 1888) , Petch { 1939) , Krenner (19&1) , Gro
bler et al. (1962) , Gusta fsson (1965) , Batko (1966b) , Tyrrell et al . 

197 5) . Dans le s tres nombreuse s publications parues duran cette pe
riode de pres d ' un siecle e traitant du comport ement , du spectre 
d 'hOtes et de 1 'epizootiologie de 1 'espece fongique la plus frequente 
dans l e s populations aphidiennes , le nom de E. aphidie Hoffm . in fres . 
est quasi i nvariablement utilise par erreur pour designe:" le taxon 
d.iff&ren t 11E. aphidis" sensu Nowak . 

Comparai son de Z. aphidis avec les a utres Zoophthora patho
genes d ' Aph ides 

Hormis Zoophthora aphidis , 4 autres especes de ce genre 
sont connues comme pathogene s stricts ou occasionnels 
d ' Aph ides : 
Z. radicans (Bref . ) Batko, qui •attaque des insectes de di

vers or dres , 
Z. phaUoides Batko , qu i se rencont re s ur plusieurs genres 

d ' Aohides , 
Z. canadensis (MacLeod et a l . ) Remaudiere & Hennebert , pa

thogene des Schizolachnus , 
Z. occidentalis (Thaxter) Batko , surtout connu sur pucerons 

du bouleau. 

La comparaison des caracteres morphologiques de ces 
especes et la c l e d ' identification se basent s ur l es donnees 
de l a l i tterature , compl etee s par nos donnees personnelle s . 
Dans l e ca s de Z. occidentalis , cette espece n'ayant et e 
signalee qu ' une fois (Petch 1948 ) depui s la description ori
ginale (Thaxter 1888) , nous avons etudie l e materiel conser
ve a u Farlow Herbarium (FH): materie l type N° 434 5 et au
thentique N° 4344 , 4346 , 434 7 et 6416 de Thaxter . Selon 
Thaxter , les hotes sont des pucerons vivant s ur Betul a po
pu Zif oZia ; l ' examen de ses specimens permet de reconnaitre 
une espece du genr e Euceraphis (probablement E. betuZae 
Koch) . En France , a Pontcarre ( Seine- et- Marne) nous a vons 
retrouve Z. occidentalis dans une population d ' Euce~his 
betu lae Koch s ur Betula verr ucosa le 5 novembre 1977 et 
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TABLEAU 3 

Compara ison des 5 especes de Zooph thora renconcr ees sur 
Aphides: z. radiaans, Z. oaaiden talis, z. aphidis, Z. cana
densis ec Z. phaZZoides (four chectes des longueur s ou dia
mecres moyens , Lm ec Om en ~m ec fourchectes des rapporcs 
moyens L/ 0 moy . ) . 

RADICANS OCCI DENTALI S APHIDIS CANADENSIS PHALLOIDES 

CONIDIES PRIMAIRES 

Lm 
Om 
L/0 

0 
15-22 

5 , 5- 7, 5 
2 , 4-3 , 0 

CAPILLOCONIDI ES 

0 
13 - 22 

5- 7 

USA rrance 

0 
30- 35 34 

9 , 5- 11 ,10 , 6 
2 , 8- 3 , 1 ' 3 , 2 

0 
0 

28-32 
9- 12 

2 , 5-3,3 

0 
25 
10 
2 , 5 

otl 
(a) (b) 

27 29 20- 23 33 20 
9 , 5 8 , 5 10-12 9 8 , 5 

Lm 
Om 
L/0 

SPORES DURABW:S 

0
2 , 7- 3 , 7 20,9 3 , 4 0 1 9- 2 , 2 03 , 7 ? 2 , 4 

Om 24 - 29 27- 29 28 36- 41 34 
Pigmentation incol ores brunes 

26 - 34 
6- 8 , 5 

3 , 9- 4 , 5 

(J 
20- 23 

6- 8 , 3 
2 , 8-3 , 4 

inconnues 

HOTES :!~~:: Eucerophis Anoeaia Schiaolachnus Aphide s 

(a ) se1 on Tyrrell & a l.( 1975) 
(b) se1on Ma cLeod & a1. (1979) 

nous avons isol€: une s€:rie de souches de ce pathogene 
(IPLB 1005 a 1010) . 

Les valeurs mentionn€:es dans le tableau 3 et dan s la 
c1e sent 1es fourche cces des moyennes obcenues sur des 
series de 50 conidies ou spores durables issues d ' insectes 
hoces (dans 1e cas de Z. canadensis , le nombre d ' individus 
sur lesquels portent le 'S; moyennes ne peut €1-re precis€ ) . 
Les abNviations suivantes ont ete retenues : 
co ., conidie primaire Lm , longueur moyenne 
cap ., capilloconidie Dm , diame~re moyen 
sp. d., spore durable L/Dmoy moyenne des rapport s L/0 
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La cle suivante pei111et assez facilement de separer les 5 especes 
consid6Ne s i ci : 

1- co . L/Dmoy 3 , 9 - 4 , 5 , Lm 26-3~ pro ; ap . arquee . 
- co. L/DmoyQ , S ••• 

2 - op. d . incolore , Om 30 pm . , . . 
- sp .d . a Epispore brune , Dm 33 1-1m 

Z. phaUoidss 
2 

- co . Lm 15- 22 pm , cylindriques ; ap. Lm 13 - 22 1-1m Z. rwiican 
- co . Lm 30- 35 pm , apex souven t conique ; ap. Lm 27-

29 pm • • • • • • • • • • • • • • • • • Z. o identalis 

4 - co . Lm 28-32 Jlm , apex sou ven t con ique ; cap . L/Dmoy 
1 , 9- 2 , 2 ; sp.d. 36- 41 pm . . • . Z. aphidia 

- co . Lm 25 pm, cylindrique ; s p . d . 34 f.Ull • , z. cmuuisnsis 

Ainsi Zoophthora aphidia se distingue de z. phaZZoides 
par ses con i dies prima i res et ses capilloconidies bien plus 
larges , de Z. radicans par ses conidies et spores durables 
beaucoup plus grandes ; z. aphidis se rapproche de Z. occi
dentaZis par la forme des conidies primaires souvent coni
que s a l'ape x mais ses spores sent brunes; e lle se rappro
che aussi de Z. canadensis par ses spores brunes et volumi
neuses ma i s celles-ci ne sont pas cannelees et ses conidies 
primaires e t capilloconidies ont une forme tres differente 
(voir Tableau 3) . 11 

I 
C, DESCRIPTION DE ERYNIA NEOAPHIDIS SP. NOV, I 

Erynia neoaphidis sp . nov. 
( = "Entomophthora aphiais" sensu Nowak, 1883 , sensu 
Thaxter 1888, sensu auctorum posteriorum; non sensu 
Petch 1939; non sensu Grobler et a l . 1962 , non sensu 
Tyrrell et al . 1975). 

Diagnose (lat ine et fran~aise) (Fig . 22- 25 ), 

PWlguB entomogeneus (E.'rztomophthol'aceae) . Conidiophori ramo$i~ var1.-z.~ 
55- 130 x 6- 10 JAI'I~ pa liformibus . Primaria conidia wzinucl:eata, hyalina~ 
ovoidea vel elliptica, dol'so-ventl'aliter asymetrica~ in apice l'Ottotda~ 
cwn angusta, sine conidiophol'i vestigia, pCU'iete ad conidii orporem 
continuo, papiLl.a, varia, i >1 i nsect i s (15 ) 21- 32(40) x (9)11 - 14(16) I""• 
LID (1,4 ).!...!..-~(2, 9) , i n cuZtura (15)21- 3774"25 x (7)lJ.-JI;.§.722! )QTI, 
LID (1, 2)~-U(3, 5) (ultima et media dimensio) . Secondaria conidia 
sive priman1.s conidiis simiUa a tque parvioroia , ovoidea, L/D minore , 
sive subsphaerica, cwr1 conspicua papilla~ saepe cwn minuto~ pWJctifomi~ 
obsci.Wiol"e atque Entomophthora muscae simili apiculo in apica ornataJ 
(14)19(24) x (1 1)16 (20) )QTI, LID (1 , 1)1..! (1 , 4) . liyphalia corpora vere 
varia32- 260 x 6-N JAI'I~ saepe mult iramosa~ cum vacuoZ.oso cytoplasmate 
et 1- 12, 6- 8 I"" l.atis nuc Zei s . Cys tidia e gZobosa, 30-40 I"" diam. , ma
troica li cellula ennata, basal.iter 12- 14 JAlTI lata, ad apicem 7- 9 yn atte
nuata et r>otwtdata, I2G-240 ;un tonga, conidiophoribus supersedentia, 
10- 15 nucleata. Rhizoidea hyalina~ t enua, una hypha composita~ nwneroosa 
(15- 30) , e thoroaci et ventl"e hospitis ennata~ varoie longa~ 80- 400 ;on~ 
10- 25 )QTI diam., ad substratwn cwn i rreguZare ternrinaU disco af"[i:t:a. 
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Perdurant:es sporae ignotae . Hospes: in Homopteris , Aphid.idis . Vere 
f1'equsns in Asia, Europa .. Africa septentl'iona~i., America septentnona'Li., 
Austrolia, roriol" in tropicalibus regionibus. Typus: in Nasonovia ribis
nigri Mosley ad Ribem alpinum , Samoens, Alta Savoya, F'l"ancia, 25 oct. 
1979 (G . Remaudi~re) in PC herbario; isotypus : IPLB 1284, cuLturo eo:
sicca"ta in K, £, PA V .. FH herba:roiis deposita. 

Conidiophoroes ramifies , de longueur et de diatnetre variables 55- 130 
x 6- 10 pm , disposes en palissade . Conidies primaires uninucl.eees , 

hyalines , ovoides a elliptiques , arrondies au sommet , generalemen t a 
asymetrie dorso- ventrale , avec une papille assez etroite , non separee 
du corps de la conidie , s ans marque d'attachement au conidiophore , de 
fonne et dimension s tres variables; dimensions moyennes et extremes 
(ex Tableau 4): ex insectes : (15)21-32( 40) x (9)11- 14(16) )Jill ; rapport 
L/D (1 , 4)1 7-l,1(2 , 9) ex cultures! ( I5)l!-_!L(42 i x \7)11-.!2...§.( 22) flin ; 
rapport LTo( l , 2),b!-1.J2.(3, 5). Conidies secmuiaires ge"Tl1'ralement sem
blables aux primaires mais un peu plus petites , plus ovoi.des et A rap
port L/ 0 plus faible , ou bien subspheriques avec une papille bien mar
quee et parfois une petite bos!:e apica1e ou apicule ponctiforme , moins 
€vidente que chez Entomophthor-a muscae (Cohn) fres . mais du tneme type , 
dimensions (14)19( 24) x (11)16(20 ); rapport L/D (l , l),hl(l , 4) . Corps 
hyphaux tres variables 32-260 x 6-13 ]Jm , avec souvent pl usieurs ramifi
cations , plus ou moi ns vacuolises , avec 1 A 12 gros noyaux de 6-8 }liii 
de d iamihre. Cystidss issues d ' une Cellule m~re spherique de 30 A 4.0 jJI1I 
de diatnetre , larges a la base (12-14 pm> . plus fines .l l'apex ( 7-9 }lJII) , 
allongees (120-240 pm) , plus longues que les conidiophores , arrondies A 
l ' apex , contenant 10 a 15 noyaux. Rhizotd£s hyalins , tN:s fins , mono
hyphaux , nombreux (15 a 30) , issus du thorax et de ! ' abdomen de l'hOt e , 
de longueur tres variable 1iee a la distance entre le cadavre de 1 I hOte 
et la plante support (80 a 400 pm. diam~tre 10 a 25 pm) , fixes au 
substra·t par une plaque adhesive irrE:gulUrement circulaire. Spor es 
durables i nconnues . 

H~tes: t~s nombreux genres d ' Homopteres Aphididae . 
Distribution g~ogNZphiqu.e : Asie, Europe , A.frique du Nord , Alrerique 

du Nord , Australie; vraisemblablement corrunune partout quoique pl us ra
re dans les regions tropicales. 

Hol.otype : un individu infecte (mont~ sur l ame) de Naaonovia ribis
nigri Mosley sur Ribea alpinwnJ Les Al lamands , Samoens , Haute - Savoie , 
france , 25 X 1979 , G. Remaudi~re . Isotypes: les exsiccata de l a culture 
IPLB 1284 i solee de 1 ' individu holotype , l es cadavres de Acyrthosiphon 
piawn Harris et de Sitobion avenae Fabricius in.fectes ex~rimentalement 
par cette culture et conserves en alcool A 70 \ et a sec , les cooidies 
prirnaires projetees de ces cadavres et de la culture lPLB 1284 et con
servees e n partie A sec sur lames et en partie montees dans le bl eu 
trypan lactophenol. L' holotype et des isotypes sont deposes au Labora
toire de Cryptogamie du Museum Uational d'Histoire Naturelle , Paris 
(PC) ; des isotypes son t deposes dans les herbiers s uivants: K, E, PAV, 
ni . 

Autres collections: 1 .. recolte s mentionnees dans le Tableau 4 et 
plusleurs centaines faite s en France , au Moyen-Orient , en Amerique du 
Nord (Canada , USA, Mexique) par G. Remaudi~re , J.P. Latge , B. PapieroK 
et G. Thoizon ; elles sont conservees dans la collection G.R . , Institut 
Pasteur Paris . 

Cul"tUl 'e : la souche IPLB 1284 , ex holotype , est maintenue A IPLB et 
deposee a l ' ATCC, au CBS, et a 1 1 IMI (N° IHI 245780 ). 



309 

fig . 22- 25 . El"!Jnia nsoaph·idis sp . nov . ~ 22 , rhizoi des sul" un aile d ' A~yt•thosiphO'I 
piBI.m Har!"'is inf~cte par- la souc:hf' IPI.R l?8U ; ?3 , conidif'S primalres ex culture 
:PLB 12811 ; 211 , conidies primaires montran la paroi bi uniqOOe ; 2S , conidit'S so
condeires subsphE:rique3, pourvues d ' un l~ger apicule . 
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TABLEAU '' 

Mensurations (en pm) de conidies de 8rynia neoaphidis sp . 
nov . proj etees de pucerons ( 50 conid i es mesur€es par 
i nsect e ) 

I.O!IGUEUR DJAMETRE L/0 
min MOY min HOY max min HOY max 

EUROPE: FRANCE 
1 22 26 , 6 32 10 12 , 2 15 1, 7 2 , 21 2 , 8 
2 16 25 , 1 30 9 12 , 1 16 1,6 1 , 99 2, 4 
3 23 31 , 9 40 12 14 , 0 16 1,6 2 , 29 2, 9 

15 24 , 0 30 10 12 , 2 15 1, 5 1 , 97 2,3 
16 23 , 7 28 l.O 11 , 3 13 1,4 2 ,10 2 , 5 
22 25 , 3 26 12 13 , 4 15 1,6 1, 88 2 , 3 
20 24 , 1 30 11 12 ,1 14 1 , 6 2 , 00 2 , 6 

AMERIQUE DU NORD: USA , HEX I QUE 
8 20 25 , 2 36 10 11,4 14 1, 5 2 , 23 2 , 7 
9 17 22 , 1 27 10 11 , 8 14 1, 5 1, 87 2 , 2 

10 19 23 , 7 30 10 ll, 4 1 5 1 , 5 2 , 08 2 , 4 
11 20 25 , 0 30 10 12 , 3 15 1,6 2 , 05 2, 5 

ASIE: TURQUIE , IRAN 
12 19 23 , 5 33 11 12 , 7 16 1 , 5 1, 85 2 , 2 
13 19 25 , 1 31 10 12 , 3 14 1 , 5 2 , 05 2 , 7 
14 20 24 , 1 27 9 10 , 8 12 1 , 9 2 , 24 2 , 7 

Moyennes : 22 ,1-31, 9 10 , 8- 1'1 ,o 1 , 85- 2 , 29 

ORIGlNE DES SPECIMENS 
Aphi s rumicis L, sur R1471e:J: acotosa , Les Houches (Haute-Savoie , France) 
21 VI 1976 , Remaudier e , 
Mic ro l.ophi1411 Caf't108Wif Walker , sur UPtica dicica. , Lac Vert (Haute- Savoie , 
France ) 28 IX 1977 , Remaudi~re . 
WahlgNni.Qtla ossiannitssoni Hi lle Ris l..ambers , s ur Rosa alpina1 Lac 
Vert (Haute- Savoie , France) 28 VI I 1971 , RemaudUre . 
foJetopolophium dirhodum Walker , sur Triticum , Coubcrt ( Seine- et-Marne , 
france l 28 VII 1979 , Remaudiere. 
Metopot.ophiwn dirhodwn Walker , sur Zea mays , meme localite . 
Micro7.opJlilnl cam:oswn Walker, sur Ur-·tica dioica , Quineville ( Hanche , 
f'Nnce) 27 XI 1977 , Remaudiere . 
Aphis uUcis Walker , sur U7.C% or.a>opaous , Pa i mpo1 (COtcs-du- Nord , France) 
26 VIII 1977 , Remaudiere. 
Uacr-osiphum gaumeWillia , sur Oenothero , Chute - aux- Calets (Quebec , 
Canada) 25 VIII 1976 , Remaudie.re & Latge . 
Nearotaplzis bake1'i Co.,.,.en , s ur Trifolium , Tuckerman ' s Ravine (New Hamp
sh ire , USA ) 4 IX 1976 , RemaudiCre & Latg€ . 

10 Myztca persicae Sulzer, sur ?, Xochimilco (Mexique , D.F. ) 17 V~II 1978 , 
Latge . 

11 specimen de meroe origine. 
12 Hyperomyzus Zactucae Mos ley , s ur Sonchus , l zmir (Turquie ) 29 III 1979 , 

Onciier . 
13 Sitobion avenae Fabricius , sur Dact:y'Lis glomerota , Tchalus Oran)l6 V 

1977 , Latge. 
14 Aphis gossypii Glover, sur ~nwzcuZus , Pol- e - Karat ( I ran) 19 V 1977 , 

Latge . 
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TABLEAU 5 

Comparaison des dimensions moyennes (en pm) des conidies de 
"E. avhidi s" sensu NO'•ak . et celles de notre materiel de 
Erynia neoaphidis sp . nov . (Tabl . 4) , projetees d ' insectes 
et de cul tures (n = nombre de conidies me surees) (les va
leur s entre parentheses cor respondent a Lm/Dm estime a 
partir des valeurs disponibles ) 

LONGUEUR DlAMETRE L/Dmoy 
e x lNSECTES 

Nowakowsk i 1883 25 , 6 14 , 2 (1 , 8) 
Thaxter 1888 25 , 0 12 , 0 (2 , 1) 
Gust afsson 1965 21 , 0 11 , 0 (1 , 9) ? 
Aruta & al. 1974 23 , 2 12 , 7 (1 , 8) 250 
moyennes du Tabl. 4 22 , 1- 31 , 9 10 , 8- 14 , 0 1 , 85- 2 , 29 14x50 

moyennes generales 21 , 0-31 , 9 10 , 8- 14 , 2 1 , 70- 2 , 29 )1000 

ex CULTURES 
5 souches Gustafsson 29 , 0- 37 , 0 13,0-17 , 0 (1 , 6- 2 , 2) 5x100 

43 souches IPLB (orig . )20 , 6 - 32 , 7 11 , 1-17 , 5 1 , 59- 2 ' 56 43x50 

moyennes generale s 20 , 6 - 37,0 11 , 1-17 , 5 1,59- 2 , 56 2700 

Remarques 

Erynia neoaphidis correspond a l' espece la plus frequen 
te dans le s populat ion s d ' Aphides . A l ' except ion de Ento
mophthora muscae (Cohn ) fres . e t peut- et re de E. gry ZZi 
fres . , Thaxter (1888) la considere comme la plus commune de 
t outes les Empusees . Pour chacune des 24 especes d' Ento
mophthora qu ' il a trouvees en Suede entre 1960 et 1963, 
Gustafsson (196 5) donne le de t ail de ses recoltes; sa liste 
concernant "E. aphidis" es t de loin la plus longue . Thoizon 
(1970) repertorie 95 especes d ' Aphides attaquees par cette 
Entomophthorale qu ' elle a rencontree dans 47 % de ses 191 
l ots de pucerons avec mycose provenant des divers~s regions 
de f rance . Dans l ' Est des USA et du Canada , Remaudiere et 
a l. ( 1978) constat ent que "E. aphidis" est present dans 
82 \ des echant i l lons compor t ant des cas de mycose et est 
responsable de l a mort de 90% des 696 pucerons dont l ' a
gent de la mycose a ete reconnu . Les prospect ions realisees 
pa r Remaudiere & Latge en Iran et au Mexique (resultats 
non pub l ies) revelent encore que Erynia neoaphidis est de 
t r es loin le principal pathogene des Aphides : l ' espece est 
representee dans 81 \ des echantillons avec mycose en Iran 
et 94 \ au Mexique . 

Eryni a neoaphidis est l ' une des especes d ' Entomophtho
rales les plus variables tant au point de vue morphologique 
que physiologique . La vit esse de croissance et les 
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ex igences nutritionnelles different considerablement d'une 
souche a 1 1autre mais ces differences ne sont pas liees a 
des particularites morphologiques . Certaines souches se 
developpent bien sur milieu de Sabouraud tandis que d ' autres 
exigent un enrichissement de ce milieu par du jaune d ' oeuf 
(4 parties de Sabouraud pour une partie de jaune d 1 oeuf ). 

La caracterisation de Erynia neoaphidis devient diffi
cile des que l ' on fait abstraction de la famille hote (Hom. 
Aphi didae) car la ressemblance est grande entre Erynia neo
aphi dis , Entomophthora deZphacis Hori 1906 , espece a statut 
mal defini qui attaque au Japon NiZaparvata Zugens Stal 
(Hom. DeZphacidae) et Erynia dipter>igena (Thaxter) .comb . 
nov . qui est un pathogene commun sur des Oipteres de diver
ses familles . Selon Shimazu (1976) les trois especes pour
raient etre distinguees par leur spect re d ' hote et par les 
caracteres de croissance sur milieu artificiel . Vu les 
differences considerables que nous constatons, non seulement 
dans la vitesse de croissance,mais aussi dans ! ' aspect de 
la culture des quelques centaines de souches de E. neoaphi
dis que nous avons isolees depuis 10 ans , les criteres pro
poses par Shimazu ne nous paraissent pas satisfaisants . 

14orphologiquement , les 3 especes cons iderees presentent 
des conidies tres semblables mais Erynia dipter>igena peut 
etre separe par la presence de spores durables hyalines a 
diametre de 20 a 40 ~m et de formation externe; chez Erynia 
neoaphidis et Entomophthora deZphacis les spores durab l es 
ne sont pas connues ; les dimensions donnees par Shimazu pour 
les conidies de Entomophthora deZphaois projetees d ' insec
tes , (29 , 2)32 , 7 ( 35 , 6) x (13 , 0 )14 , 8(17 , 5) sont superieures 
a celles de Erynia neoaphidis obtenues de pucerons , toute 
fois Shimazu precise que les conidies de Entomophthora deZ
phacis projetees de cultures mesurent (22 , 9)30 , 2(36 ,8) x 
(12 , 4)15 , 5(20 , 3) ~m . valeurs q i correspondent bien a celles 
des conidies de culture de Erynia neoaphidis . 

Une souche de Entomophthora de Zphacis re~ue de Shimazu 
(F 33) (N° IPLB 918) nous a donne a trois epoques differen
tes des conidies dent le s mesures soulignent ! ' extreme va
riabilite: 

1) (22)27 , 6(31) x (13)16 , 2 (19) ~; L/0 (1 1 5)1 , 70(1 , 9) 
2) (20)24 , 7(28) x (12 )14 , 8(19) pm; L/0 (1 ,4 )1 , 67(1,9) 
3) (19)22 , 8(25) X (11)12 , 6(15) ~m; L/0 (1 , 4)1 , 81(2 , 0) 

En l'absence de materiel original , nous ne pouvons deci
der d ' une eventuelle identite entre Entomophthora deZphacis 
et Eryni a neoaphidis et preferons considerer E. deZphacis 
comme nomen dubi um. 
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D. DESCRIPTION DE ERYNIA NOURYI SP . NOV . 

Erynia nou1'yi sp . nov . 
( = "Entomophthoi"a aphidis" sensu Petch 1939) 
( = "Entomophthora exit iaZis" sensu Gustafsson 1965) 

Diagnose ( 1atine et fran~aise ) ( Fig . 26 - 28) . 

Fungus entomogsne u.D (Entomoph thoMcoas ) . Conidiophori :ramosi, in 
spol'odachia ad hospitem aggregata . Primar ia conid ia uninucleata, hya
Lina, ouoidea, a:z:ialiter symetM.ca, spa:rsim asymetr ica, ~n apice ro~w~
da, cum lata, brevi, rootunda t a vel applanata, pauce pl"omt.nente , partete 
ad conidii corporum ontinuo, papilla .. in insflctis (12)1§4-l~,!/20) x 
(71~-I!..~.JJ1 2) Jff", in cuLtura (Guatafaaonl (16)18(21) x (9 }2J..!121 Jff1' 
(ul.ttma et media dimensio) . Secondaria conidia £ii11o ta . Perdurante s spo
rae hyaUnae in maturoitate, um l.aevi et rasso (3-4 pm) pariete., in 
massa albae, basim brevi crassotto1icato pa.J>ietis conidiophor i segmento 
pos t ejectimtem ornatae , i'l insectis (20 )~-l!!.,JJ36) Jm11. in cuz.tura 

\ (Gustaf sm1J (23 Js0(39 ) pm. Hyphalia corpora hyaLina, varuz , 90- 180 x 
6- 10 JU'I~ rigida vel curvata vel sinuosa., simplicia vel ramosa, cwn gra-
nulosa ytoplasmate et 4- 6 Jim 'f"assis nucleis. Rhizoidea, ut s i ngula 
hypha, in onidia fervm.tibus hospitibus, non vero in pet"dW"antes sporoas 
ontinen tibus hospitibus . Hospe s : Pemphigus burs arius L., Aphis fabae 

Scop . , Aphis umbrella B8rner. In Anglia :~ Francia, Sue cia, Pa Z.estina . 
Holot ypus : in Pe mphigus burs arius ad Cichortii intybus radices., Buchy, 
Proanoia, 10 jf»t . 1957, f: . /loury (C. RemaudUY"e n° 40031. 

Conidiophores ramifies , apparaissant en petits coussinets (sporodo
chies) .11 la surface de l ' hOte . Conidies primairoes uninucl88es , ovoi.des , 
a sommet arrondi , hyalines a syme trie axiale , rarement asymetriques 
avec une papille a ssez large , peu marquee 1 courte , faiblement arrondie 
A presque aplatie , en continuite du corps de la conidie ; dimensions ex 
insectes : (12)~-l!.a,!( 20) x (?).!.a.Q-~(12) ~m , ex culture (Gustafsson 
1965), (16)~(21) x (9)Q(l2) pm (Tableau 6) , Ccmidisa oeccmdnires non 
observee s (san s doute semblables aux. primaires) . Spores durables hyali
nes a matur ite , a parol epaisse (3 A 4 )JlTl) et lisse dormant lD'1 aspect 
blanc laiteux a l ' hOte plein de spores ; point d ' attachement de la spore 
a 1 1hyphe dont elle est issue marque par cour t segment a membr an.e epais
sie ; diam~hre ex in sectes (20)~-~(36) jJm; ex cul ture (Gustafsson 
1965 ) (23)l2(39) pm (Tableau 6) . Corps hyphauz incolores , variables, 
90- 180 x 6- 10 pm, dr oi t s , courbes ou sinues t simples ou r amifies, A 
cytoplasme granuleux, a noyaux assez volumineux de ,. _6 pm de dia~tre. 
Cyatides rares cyl i ndriques .} ape x obt us , un peu plus epaisses que les 
conidiophore& et mesurant envi ron 70- l qo x 8-11 f.lm · Rhiaotdes monohy
phaux , observes sur hOte porteur de .:onidies ; les hOtes presentant des 
spores durables sont habituellement depourvus de conidies et de rhizoi.
des et SOO t fi xes .) la plante par les StyletS du t"'Stre . 

1/0tes cormus: Pemphigus bul"Barius L . (deux cas : Petch en Angleterre. 
Noury en france) , Aphis fabae Scop . (un cas : Gus t afsson en SuCde) , 
Aphis umb,... Zla Borner ( un cas , Kenneth en Israel) (Hom . Aphididae ), 

Distributi on g4og:raphique : Angleterre , France ( Uorrnandie), Suede, 
Is:-aCl. 

Hol.otype : echan t lllon recueilli par E. Nour y (N° "89) ex Perrrphigus 
bur'sarius L. sur racines de Cichorium i ntybua (endives) A Buchy, Seine
Maritime , f rance, le 10 I 1957 et enregistre sous le N° 4003 dans la 
collection d ' A ph ides G. Remaudiere , lnst i tut Pasteur, Paris. L' Gchantil
lon comporte 2 larves et un adul t e aptere porteurs de spores durables 
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TABLEAU 6 

Mensurat ions (en pm) de conidies e t de spore s durab l e s de 
EPyni a nouryi sp . nov ., pr ojet ees d ' in sectes e t de cultures 
(n = nombre de con i dies ou spore s durables mesurees ) (les 
valeurs entre parentheses sent es t i mee s a part i r des donnees 
di spon ib les ). 

LONGUEUR 
min HOY max 

CONIDIES e x INSECTES 
1 Petch 1939 12 ( 15 ) 18 
Sa Noury (orig,) 13 16,6 20 
!4a Kenneth (orig.) 13 16 , 5 20 
lfb Kenneth (orig . ) llf 16 , 6 19 
Hoyennes 15 , 0- 16 , 6 ' 

CONIDIES ex CU LTURES 
2 Gustafsson 1965 16 18 

SPORES DURABLE:S ex INSE:CTE:S 
1 Pe t ch 1939 
3b Noury ( orig. ) 
3c Noury (orig. ) 
3d Noury ( or ig . ) 
lfa Kenneth (ori g,) 
Hoyennes 

SPORES DURABLES ex CULTURES 
2 Gust a£sson 1965 

ORIGIN£ DE:S SPECIMENS 

21 

min 

23 
23 
26 
26 
20 

23 

DI AMETRE 
MOY max 

(10 , 5) 12 
9 , 1 11 
8 , 4 11 
8 , 0 9 

8 , 0- 10 , 5 

11 12 

( 27 , 5 ) 32 
28 , 8 33 
30 ,4 36 
30 , 3 36 
24 ' 9 30 

24 . 9- 30 , 4 

30 39 

LI D 
mi n HOY 

1 ,4 1 , 84 
1, 5 1 , 97 
1 , 7 2 , 08 

1 , 8- 2 ,1 

(1 , 6 ) 

max 

2 , 4 32 
2 , 6 50 
2 , 5 so 

)150 

50 
50 
50 
50 

>200 

1 Pemphigus bursarius L. ( = P. l.actucarius Passerini) s ur Lact Z«:a (Ang'l e 
t erre ) I X 1937 (in Petch 1939) . 
Aphis fabas Scopoli , s ur Bsta vu~g<ll'is , Ar1011 ( Sk8ne , Suede) 21 VII 
1960 ( in Gustafsson 1965 ) . 
Pemphigus bursal'ius L. , sur Cichoriwn intybus (e ndive) , Suchy ( Se ine
Maritime, france) 10 I 1957 (E . Noury leg, 489 ); a , b , c , d , specimens 
isotypes . 

4 Aphis wnbrett.a BOrner , sur Matva (Is rael) 8 I 1979 ( Shiller & Kenneth 
J.eg. ); a, indivi du portant .} la f o i s des conidies et des s pore s dur a
bles jeunes ; b , individu portant seulement de s conidi es ; la meme 
collecti on comporte egalement des specimens pt-esent ant de s conidies 
de Erynio neoaphidis . 

et une .larve present ant de s conidi ophores et quelques conidies . Ces spe
cimens ont ete conserves en alcool 22 ans e t mont es en 1979 dans l e bl eu 
trypan lactophenol. Une preparation isotype est deposee dan s chacun des 
herbiers suivants : PC , K et FH. 

Autl"es cot leot i ons: Tableau 6 . 

Nous dedions ce t te espece a la memoire de E. Noury , na 
tura l iste amateur qui a etudie avec passion les r elation s 
et les equilibres entre les peupl ements vegetaux et animaux 
de la Haute - Normandie . 
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Fig . 26- 29 . Erynia "ouryi sp . nov . C)( Pef1'higus bW"Bar ius L, ; 26 , conidiopho
rcs groupCG en sporodoch i e portant do jeW'Ics conidic~q 27 , conidies primeires · 
28 , spores durables o\ires ave c leur point d ' attache~:~ent ;\ 1 1 hyphe . 

1 

Remarque s : 

Eryn ia no~yi est une espece peu commune , surtout recon
naissable par ses conidies plus petites , a papil~e plus 
large et plus aplatie que celles de E. neoaphidis et par 
ses spores durables hyalines et lisses . La formation de ces 
spores durables n ' a pas €t€ observee . Il n 'existe pas de 
culture de cette espece qui a seul ement ete isol€e une fois 
mais dent la souche a ete detruite accidentellement (Gus
tafsson , 1965) . 

E. nouryi es une des rares especes rencontr€es dans 
le s populations d ' aphides radicicoles comme Pemphigus bur
sariu L . 

Ce te espece est peut-etre r esponsable des cas de myco
se s ignales sur Pemphigu betae Doane par Maxson (1916) au 
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Colorado , Charles (1941) en Californie et Harper (1958) en 
Alberta (Canada) et attribues a "E. aphidis Hoffm ." 

Aruta et al . (1974) ont signale du Chili la presence de 
conidies et de spores durables de Entomophthora apllidis 
Hoffm . in Fres . dan s les populations de 4 especes de puce
rons . Les dimensions donnees permettent de reconnaitre les 
conidies de Erynia neoaphidis; en revanche les mensurations 
de spores durables , (2 5, 8 )29 , 4(33 , 1) pm , pourraient etre 
celles de E. nouryi ou celles d ' une autre espece comme 
Zoophthora radiaans . 

Milner (1978) , Milner & Teak le (1978) et Teakle (1978) 
ont observe en Australie sur 6 especes d ' Aphides (dent 
Therioaphis trifolii Monell , l ' hote original de Entomoph
thora exitialis Hall & Dunn) un agent de mycose qu ' ils 
identifient provisoireme t comme Entomophthora nr exitialis ; 
occasionnellement , dans la nature , quelques individus ant 
ete trouves porteurs de spore s durables petites (diametre 
20 rm) . La souche EM 507 que ces auteurs ont isolee et nous 
ont transmise (IPLB 1172) represente typiquement Erynia 
neoaphidis ; comme nos autres souches de cette espece , elle 
ne donne pas de spores durables . Les spores durables consta
tees en Australie ne sent pas actuellement identifiables . 

E. COMPARAI SON DES TROIS ESPECES ETUDIEES 

Le diagramme (Fig . 29) permet de comparer la forme et 
les dimensions des conidies primaires de Zoophthora aphi
dis , Erynia neaaphidis et Erynia nouryi , a la fois sur p~
cerons et en culture , sur la base des donnees deja mention
nees pour chaque espece . 

Sur insectes , on constate la nette distinction des 
trois especes : Z. aphidis presente les rapports L/D les 
plUS' eleves , E. nouPyi presente les dimensions les plus 
f aibles . En culture E. neoaphidis montre une grande varia
bilite . 

En rEsume nous reconnaissons : 
Zoophthoro aphidis (Hoffm . in Fres.) Batko, par la presence 

de capilloconidies , par des conidies primaires de lon
gueur moyenne super ieure a 26 pm avec un rapport L/D mo
yen superieur a 2,4 'e t par de grandes SporPS durables 
pigmentees; il est specifique d'Anoeaiq. 

EY'ynia neoaphidis sp. nov ., par l ' absence de capilloconidies, 
par des conidies primaires de longueur moyenne superieure 
a 20 pm avec un rapport L/D moyen compris entre 1 , 7 et 
2, 6 et jusqu ' a present par l ' absence de spores durab l es ; 
il attaque la plupart des aphides . 
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DIAHETRE MOYEN RAPPORT$ LID 

19 pm 

18 

17 

16 

15 

13 

12 

11 

10 

8 

.. .. 
in:.e<t~:. cultur~:. 

E. NOURY I 0 8 • 
E. N(OAPHIO~ 0 
Z. APHIDI) {). ... 

!
.,,.,,.,, .. ~ 

clonn;n 
htl f rot~o~r f' 

A. ARUlA 

G GU5TAF550N 

N tl0..VAKC\N5KI 

P PETCH 

T THAXTER 

LON6UEUR MOYENNE 

26 28 30 32 34 36 pm 

rig . 29 . Comparaison des dimensions conidiennes de Zoophthora aphidis (Hoffm. 
in rres . ) Batko , Erynia neoaphidis sp . nov . et Erynia nouryi sp . nov . (cool
dies de pucerons e t de cultures) . 

Erynia nouryi sp . nov . , par l ' absence de capi11oconidies , 
~ar_d:s conidies primaires petites , de 1ongueur,moyenne 
~nfer~eure a 18 ~ et de rapport LID moyen variant de 
1 , 4 a 2, 4 et par 1a presence de spores durab1es hya1ines 
de ~imension moyenne ; il n 'est connu que sur quelques 
aph~des et en particu1ier sur 1es Pemphigu radicico1es . 
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NOTICE 

SOLHE IM MYCOLOGICAL HERBARIUM ESTABLISHED 

A new myco logica I herbar ium has been established 
wi thin the Depa r tment of Bo tany at the Uni versity 
of Wyom ing. The Wi I helm 1 G. Solheim Mycological Her 
barium, cons isting of over so tooo funga l spec imens , 
commemora tes 50 years of work by the late Professor 
Emeritus of Botany and his wife, Rangh i ld. 

The herbarium is rich in material co ll ected throughout 
the Rock y Mounta in region and contains, as well, 
considerable exchange material acquired from else
where in North and South America, Europe , and Asia. 
Parasitic fungi are especially well-represen ted. 

Housed in the Aven Ne lson Memor ial Building, along 
with Dr. Solheim's personal mycological libra r y , the 
collection is avai I ab l e for s tudy by qualified s tudents · 
and researchers . Specimens may be borrowed b y re
cognized institutions fo r one year. Addi t ion a l ly, some 
duplicates from Centa IV - XVI I of Mycoflora Saximon
t a nensis Exsiccata al"'e available for exchange . 

To encourage gradua te s tudies in myco logy, a memori 
al scholarsh i p has also been established at the Un i 
versi ty in honor of Or. Solheim. 

Inquiries concerning th e herbari um shou ld be add r es
sed to : The Cura tor , W. G. Solheim Mycological Herbar
ium, Oeparrment of Botany, Uni versi ty of Wyom ing, 
Laramie, WY 8207 1 U.S.A. 
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R ESU ME 

Les defauts de la cla ssification de MacLeod (1963) et de celle pro
posee par Bat ko ( 196q-1966) pour les Bntomophtho:raceae entolftOpathog~nes 
sont discut es , ainsi que le poids re.latif qu ' il conv ient d 'attacher aux 
differents car act i'!res . Les changement s apportes par rapport A la clas 
sification de Batko sent les s uivan t s : inclusion de Entcrnophaga Batko 
dans le genre Conidiobolua Bref . , inclusion de CuZ.icicol.a Nieuwl . dans 
le genre E'ntcmophthoroa Pres ., remplacemen t de 'lroiploaporium (Thaxter ) 
Batko par Neozygites Wi t l ., prior ita ire , acceptation des genres Zocph
tho:ra Batko e t Erynia Nowak . dans l e s ens de Remaud i~re & Hennebert 
(1980 ), e l assement de StJYmgwsllsea Batko & Weiser comme synonyme de 
Erynia Nowak , , traitement de Tarichium Cohn comme genus incel'tae sedis . 
Une diagnose des genres es t donnee , ains i que les nouve lles combi nai
sons impl iquCes par 1es modi ficat i ons propos6es . 

ZU S AMM EIIFASSUNG 

Die Klassifikat ionen der insektenpathogenen Entomophthol'<Zceae , wi e 
die von MacLeod ( 1963) und von Batko ( 1964-1966) vorgeschlagen werden , 
beinhalten Mangel , auf die hingewiesen wi r d . Naeh einer Diskussion der 
Eignung verschiedener Me r kma1e als Gat tungskr iter ien werden folgende 
Anderungen der Klassifikat ion von Batko vorgeschlagen: Eingliederung 
von Entomophaga Batko in die Gattung Conidiobolus Bref ., Eingliederung 
von Culicicolc. Nieuw1. in die Gattung Entomophthora FT'es ., Er setzung 
von T:riplosporium (Thaxter) Batko durch lleozygi tes Witl. aus Priori
t a tsgriinden , Anerkennung der Gat'tungen Zoophthora Batko und Eroynia 
Nowak , im Sinne von Remaudiere & Hennebert (1980) , Betrachtung von 
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Strongwellssa Batko & Weiser als Synonym von Eroynia Nowak ., sowie Be
handlung von Tarichium Cohn als gtmus incer"'taQ ssdis. Die Ga t tungsdiag
nosen werden angefiihrt wie aueh die Neukombina t ionen , die sich a us den 
vorgeschlagenen Mod if ikatione n e r geben . 

AB STR A CT 

The deficiencies in the classificat ion of MacLeod ( 1963) a nd that 
pr oposed by Bat ko (1964-1966) for the en tomopa t hogenic En tcmophthoro.ceae 
are discussed, along with t he suitable relative weights attached to 
d ifferent charactei"s , The changes brought to bear on the classification 
of Batko are the following : t he incl usion of F:ntcmophaga Batko i nt o the 
genus Conidiobol.us Bref . i the inclusion of CulicicoZ.a N'ieuwl. i n to the 
genus Entomophtho~ fres. ; the replacement of Tl"ip losporium (Thaxter ) 
Batko with the genus Neozygites Witl ., by priority ; the acceptance of 
the genera Zoophthoro. Batko and Erynia Nowak . in t he view of Remaudiere 
& Hennebe r t (1980 ); t he classing of StrongWellsea Batko & Weiser as sy
nonym of Erynia Nowak .; the trea t mept of Tarichium Cohn as genus incer
tae sedis. A diagnosis of these genera is given along with new combina
tions i mpl icat ed by t he proposed modi f icat ions . 

1. INTRODUCTION 

La famille des Entomophthoraceae est remarquable par la 
diversit~ ~cologique de ses repr~sentants: ~ cOt~ d ' especes 
saprophytes, on trouve en effet des pathoge nes d'algues, de 
fougeres , de nematodes, de tardigrades, d ' arachnides , d ' in
sectes et, occasionnellement, de vertebres . 

Nous limitons la presente r~vision aux seuls genres qui 
comprenne nt des especes entomopathogenes. 

Oepuis la creation, en 18 55 , du premier genre de la f a 
mille , Empusa Cohn , la classif i cation a sub i beaucoup d 'a
l~as et demeure controversee . Deux tendances s'opposent au
jourd ' hui: MacLeod (l963), suivi par de nombreux auteurs, 
reunit dans le genre Entomophtho~a Fres . la plupart des es
peces entomopathogenes, tandis que Batko (19 64a,b,c,d et 
1966) repartit ces especes dans 5 genres et 4 sous-genres. 

Le defaut majeur de chacune de ces positions est de ne 
pas tenir compte du genre Conidiobolus Bref. qui ~tait appli
qu~ A des esp~ces de £ 11 tomophthoraceae saprophytes . La re
connaissance des potentialit~s entomopathogenes de certains 
Conidiobolua comme C. oamodea Drechsler (Remaudie re & al. 
1976), le transfert dans Conidiobolua d ' especes classees au
paravant dans Entomophthora comme C. coronatua (Cost.)Batko , 
C. pseudooocci (Speare ) Tyrr. & MacLeod , la d6monstration de 
la synonymie C1 th 1•omboidea Drechsler ""' E. t~ir>ulenta Hall & 
Dunn (Latg~ et al . 1980) montrent l ' inconsistance du crit~re 
biologique "saprophyte/ pathogene" utilis~ auparavant pour se
parer Conidiobolus e t Entomophthora sensu lato. La classifi 
cation de Batko n'a pas lev~ cette difficult~ . la front iere 
entre les genres Entomophaga Batko et Conidi obo lus n' e tant 
pas dHimit~e. 

Si la tentative meritoire de clar i fica tion de la syst~
matique des Entomophthoracees entomopathogenes e ntreprise par 
Batko a et~ fort peu suivie par les auteurs, nous estimons 
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que cela est dQ essentiellement aux deux raisons suivantes: 
-!'absence de crit~res morphologlques sur lesquels pourrait 

~tre fond~e la s~paration des genres Conidiobolus et En 
tomophaga 

- le poids , A notre avis excessif, donn~ a certains carac
t~res cornme les rhizoides et les cystides, qui a conduit 
Batko a r~unir dans certains genres des esp~ces d~pourvues 
d'affinit~s et a s~parer 4 sous - genres sur des bases fra 
giles. 

Le genre Zoo ph t ho•a Batko ayant ~t~ ravisa par Remaudi~
re & Hennebert (1980), nous proposons, apr~s une br~ve ana 
lyse his t orique, une classification plus coh~rente de s au 
tres genres de Entomophtho•aceae ~ potentialit~ entomopa
thog~ne. 

2. APER~U HISTORIQUE 

L'histoire de la classification des Entomophtho~aceae 
a ~t~ retrac~e par diff~rents auteurs (MacLeod 196 3, Gus
tafsson 1965, Remaudi~re & Hennebert 1980) . Une con f usion 
nomenclaturale a ~t~ cr~~e par l a persistance de !'utilisa
tion du nom Bmpusa Cohn 1855 , pourtant reconnu ill~9itime 
par Fresenius et remplac~ par Entomo ph tho Pa Fres . 1856. 

Cette confusion a ~t~ aggrav~e lorsque Nowakowski (188 3) 
a donn~ une application diff~rente ~ ces deux noms s~ ony
mes. Cet auteur admet alors 4 genres caract~ris~s de j l a fa 
.yon suivante: 
- E.mpusa Cohn 1855, a conidiophores simp les et d~pourvu de rhiz9id cs , 
- "Er!tomophthora Fres. 1856" sensu Nowak .• A conidiophor es rami f Hls et 

pourvu de rhizoides • • 
- Lamia Nowak. 1883, i\ con idiophores s imples et rhizo ides, 
- Ta.I'ichiwn Cohn 1870 qui r€un i t t es esp~ces dont seules t es spores du-

rablcs sont connues. 

' Nowakowski rejette son genre EP yn ia Nowak. 1881 comme 
synonyme de " Entomophthora " 

Thaxter (1888) retient Empusa avec Lamia comme synonyme, 
" Entomophthora" comme sous - genre et cr~e un deuxi~me sous
genre, Trip to sporium Thaxter 1888 caract~ris~ par des coni 
dies primaires subhyalines ou fuligineuses, un ' type particu 
lier de capilloconidies et 1~ formation de zygospores par 
isogamie. Il cite aussi le genre Mass ospora Peck 1879. 

En 1916, Nieuwland remplace Lamia Nowak., pr~occupe, par 
le nouveau nom Cuticicota Nieuwl. 1916. 

Apr~s Hall & Bell (1962), MacLeod (1963) con firme l ' il
l~gitimit~ de Emp usa Cohn et ne reconnait que de ux genres 
entomopathog~nes: Entomophthora et Maas ospora . Il e st suiv i 
par la majorit~ des auteurs post~rieurs et en particulier 
par Waterhouse (1973) qui rejette les genres retenus ou 
cr~~s par Batko au rang de synonymes de Entomophthora Pres. 

La classification ~labor~e par ~atko (1964a,b,c,d) re
pr~sentait pourtant une tentative int~ressante d e clarifi
cation. La cl~ suivante indique sch~matiquement les carac
t~res permettant de s~parer les 5 genres considar~s par 
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Batko : En tomoph thoY'a E' r es . 1856 , T}•i.ploapo roium (Thaxte r 
1888) Batko 1964 , CuLici oLa Nieuwl. 1916 (= Lamia Nowak. 
1883) , Zoophtho Pa Batko 196 4 , ~ntomophaga Batko 1964. 

1- Con id iopho r e s s i mp l es, conidies plurinuc lCCes , a 
pa roi simp l e . . .... .. . . . . 

- Conidi opho r es r am i fies , conidies uninu c LC:Ces , 
pa roi doubl e , rhizo i des toujou r s presen t s Zoophtho l~a 

2- Rh i zo id es p r t!sents .. . 
- Rhizo i des a bsent s .. . 

3- Con i d i es pri mai res ~ U noyaux , ~ papit l e tro nquee , 
pr t!sence de cap ill oconidies, zygospores form~es 
pa r isogami c . .. .............. . 

- Conid i es primai r es <Jyant a u ma in s une d i zaine d e 
noya ux , capi U ocon id i es absent~~ . . . . . . . . . 

4- Conid i es p ri mai r es campanut ees , il apex pointu, i1 
base tro nquec , comportant I 0 -12 noyaux. . . . . . 

- Conidies primai r es sph(; riques A py rifo nnes, ll 
a pex a r r ondi , .il papill e a rrondie, II t r~s nombre ux 
pe t its noyaux ... .............. . 

Cul icicola 
3 

Troiplospo r i um 

Entomophtho l'a 

Entomophaga 

Batko & Weiser (19 65 ) c r ~ent le nouveau genre St roongwet 
sea , pro c he de ZoophthoPa mais d~pourvu de rhizordes et ~ 
conidiophores seulement exceptionnellement ramifi~s. Le gen
re est surtout remarquable par l e mode d'adapt ation A son 
hOte qui su rvit A l'infection et pa rticipe activement A la 
dispersion des conidies projet~es de son abdomen. 

En 1966 , Ba tko sc inde son gen r e Zoophthora en 4 sous
genre s ( Zoophtho r a Batko 196 4 s e nsu stricto, E l~ y nia Nowa k. 
188 1, Pando roa Datko 19 66 et Fr.a•ia Batko 1966) qu'il carac
t~rise sur des bases subtiles telles que l'aspect des coni
dies primai r e s , des cystides, des rhizoides et sur !'apti
tude A donner des capilloconidies. 

Ayant red~couvert Entomopht horoa a phidi s Hoffm. in Fres. 
1858 , esp~ce proche de Zoophtho roa roadicans (Bref.) Batko 
(type de Zoophtho>•a Batko 1964), Remaudii!re & Hennebert 
(1980) o nt montr~ que la diagnose du sous-genre PandoPa Bat
ko 1966 ne correspond pas A Entomophthora aphidis Hoffm. in 
Fres. , son esp~ce type, mais 3 une esp~ce bien diff~rente 
" Entomophtho ra aphidis " sensu Nowak. 1883. Ils limitent 
!'applicatio n du genre Zoop htho roa Batko ~ son seul sous
genre Zoophtho roa , avec Pa ndora comme synonyme et r~tablis
sant Eroynia Nowak. 18 81 au r ang de genre avec Fu ria comme 
s ynonyme. 

Un dernier genre, Ta r ichium Cohn 1870 , dans leque l sont 
rassembl~es l es esp~ces dont seules les spores durables sont 
connue s , es t consid~r~ par La kon (1915} comme "Hilfsgattung~ 
I l est encore rencontr~ dans la litt~rature r~cente; MacLeod 
& MUller-K6gler (1970} utilisent le terme Entomophthor a (Ta 
~ichium) pou r ces esp~ces , sans lui donner la signification 
d'une division subg~n~rique au sens du Code international de 
Nomenclature Botanique (La nj ouw et al. 1966). 

En 1970, von Arx propose une classification tr~ s parti
culi~re des Entomophthorac~es; 3 cOt~ du genre Conidiobol us 
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qu ' il s e pa r e comme non entomopathog~ne, il r e tient deux gen 
r es ( 1) Entomophthor>a Fr es. 1856 qu ' il typifie par E . spl1a 
~ospePma Fr es . e t c aracter i se par des conidies pyrifo rmes ou 
ellipsoi da l es (2) Myiophyto>1 Lebert 1856 ( ! ) avec pou r ba 
slonyme Empusa muscae Cohn da ns lequel 11 reunit les esp~ces 
~ conidies campanul~es. 

3 . CR I TIQUE DES CLASSIFICATIONS ANTERIEURES 

Re joignant les conceptions des anciens au t eurs qui a nt 
tente de separer les Entomophtho Paceae entomopathog~nes en 
pl usieurs groupes de rang gene r ique au subge nerique (Nowa 
kowski L88l, L88 3 , Thaxter 1888), nous consid~rons que le 
genre Entomophtho Y"a pris dans l e sens que l ui appl i que nt 
MacLeod ( 1963), Gustafsson (1 965) et Waterhouse (1 973 ) est 
beaucoup trop h~t~rog~ne pour ~tre conserv~ i nd ivis . 

La classi f ication propos~e par Batko (1964a,b ,c, 1966) 
et Batko & We i ser (L9 65 ), compte t e nu des modifications d ~ 
jA apport~es par Remaudi~re & Hennebert (1980), pour le gen 
r e Zoophtho~a . comporte encore u n certai~ nombre d ' imperfec 
tions: 

1- Les esp~ces a c on i d ies campanul~es sont r~partie s dans 
2 ge nres, Entomophtho~a et Culi icota , sur le s eu l cri
t~re absence o u pr~sence de rhizoides . 

2- De m~me le s esp~ces a conidies sph~riques multinucl~~es 
sent r~parties da ns l es genres Entonophaga e t Cul?:ci ola 
sur la base du meme crit~ re . 

3- Cons~quemment , le genre Cuticicota r~uni t d'une fayon 
artificielle des esp~ces a conidies campanul~es, pauci
nucleees e t A papille aplatie, e t de s esp~ces A conidies 
sph~riques, multinucl~~es et a papille arrondie , ceci sur 
la base de !'unique caract~re commun ~ ces deux groupes , 
la presence de rhizoides. Ba tko & Weiser (19 65 , table au 
1} ont tent~ de corriger cette anomalie en adjoignant au 
gen r e E~tomophaga le sous - gen r e nouveau " Lichia Weiser & 
Batko 1965 ", caract~rise par ! ' existence de rhizoides et 
de conidies ~ plus de 20 noyau x et en precisant que Cu ti 
cicota a des conidies a 1-4 noyaux. Conune le sous - genre 
" Lichia " n'a jamais e t~ decrit ni typifie , nous devons le 
rejeter comrne nomen nudum . 

4- La fronti~re entre Entomophaga et Co nidiobolus n ' est pas 
d~limit~e bien qu'une tentative de distinction des 2 gen 
res soit esquissee dan s le table au 1 de Batko & Weiser 
(1965) mais non explicit~e da ns le texte: ••resting spo
res i n rel. to sporangium" inte rnes che z Co nidiobolus , 
externes chez Entomoplraga , comme chez les autres genres 
entomopathog~nes. L'uti l isation d'un tel crit~re, s'il 
~tait justifi~ aurait l'inconv~nient d'impliquer la crea
tion d'un nouveau groupe a position incertaine pour 
!'ensemble des esp~ces de Conidiobotu s et d' Entomophaga 
dont les spores durables ne soot pas connues. 

5- Le genre St rong~ellsea Batko & Weiser est s~parable de 
Zoopht h o ~a sensu Batko (= Zoophtho~a + E~ynia sensu 
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Remaud . & Henn.) seulement par des caract~res de faible 
poids: l e caract~re conidio p hore s ramifi~s n'est pas t ou 
jours ~vident , l e caract~re rhizoides et cystides n' est 
pas constat~ chez certa ines especes de Zoophtho~a et de 
Erynia . La particularite essent ielle du genre , selon ses 
auteur s , est de repr~senter un cas d'adaptation d ' un de 
g r e inhabituellement e l eve du parasite ~ son insecte hO
te, beaucoup plus eleve que dans le genre Ma sospora Peck , 
au point de representer ! ' unique Entomophthora eae no n 
l etale . Le genre St: roonguellsea semble done etabli davan 
tage sur une base clinique, symptomat ique et ecopatholo
giq ue q u e sur une base morphologique c l assiq ue . En reali 
te, hormi s les Mao oepora , des comportements semblables 
on t ~t~ signal~s chez au mains quatre especes appa r tenan t 
~ deux genres bie n dist incts: Entomophthora e rupta Ous tan , 
e. t hripi dum Samson e t al., e. webe r i Lakon ex Samson et 
Et1tomophaga kansana (Hutch'i son) Batko. Kelle r (non publi~ ) 
observan t r~cemmen t une ~pi zootie de E. erupta sur l e Mi 
roida e No tos ti1•a e tonga ta cons tate que , contrairement aux 
obse rvations de Oustan (1924), les hOtes meurent avant 
!'appari t ion des conidies. Ces diff~rents types de com
portement sont l ' express ion d e ! ' interaction h6te/ para 
site et non une propri~t~ i ntrins~que du champignon. A 
notre avis, ils ne peuvent ~tre r etenus comme criteres 
de distinction g~narique. 

La classificati on proposee par vo n Arx {1970) est inac 
ceptabl e: (1) Entomophthoroa Fr es . 18 5 6 nom . no v. pour Empu 
sa Cohn 18 55 , ill~gitime , a obligatoirement pour t ype ompu 
sa muscae Cohn: la d~signation de Entomophthora sphaeroos 
pe rma Fres. comme type de En tomophthor a Fres. dolt etre r e 
jet~e car contraire ~ ! ' article 7 du Code Internationa l de. 
Nomenclature Botanique {Stafleu, 1972 ). {2) Myiophyton Le 
bert a ete publi~ en 1857 e t no n en 1856 et est un synonyme 
posterieur de Entomophtho l~a Fres. 1856. 

4 . MODIFICATIONS TAXONOMIQUES ET NOMENCLATURALES PROPOSEES 

a) REMARQUE:S SUR Lf: POIDS RELATIF ATTACHE: A DIFFE:RE/ITS 
CARACTERES 

Une classification dolt etre basee sur un ensemble de 
criteres morphologique s stables et bien d e finis, i ndepen 
dants des condi tions de l'environnement . Le s caract~res de 
comportement ne peuvent ~tre retenus que dans la mesure nO 
ils sent li~s A des structure s particulieres de l' organisme 
a classer e t 1non pas a des reactions particulieres de son 
hOte. 

Suivant Nowakowski {1883) et Lakon {1919, 1962 ), Batko 
a accord~ un poids excessif au caractere pr~sence/absence 
de rhizo!des. Le d~veloppement des rhizoides, chez certai
nes esp~ces, est en effet lie a une s~rie d e facteurs e co
logiques (necessit~ de la presence d'eau liquide e n contact 
de l'h6te, chez Zoophtho~a aphidis (Hoffm. in Fres.) Batko 
par exemple ) ou de facteurs physiologiques (constance des 
rhizoides chez l es cadav r es d'aphides projetant des coni
dies de Entomophtho~a p t an c honiana Cornu, inconstance des 
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rhizoides chez ceux contenant l e s s pores durable s de la me
me esp~ce) . L'apt i tude A d~velopper des rhizoides ne peut 
~tre retenue comme caract~re d 'importance g~n~rique c a r e lle 
obligerait A c lasser dans des g enres distincts des esp~ce s 
tr~ s voisines. 

La nature e t le mode de formation des spores durables 
ne peut pas non p l us ~tre retenu comme crit~re primordial 
d'une classification des Entomophtho~aceae . Independemment 
du fait que les spores durables ne sont pas connues (ou 
n'existent pas) chez une s~rie d'esp~ces et que les condi 
tions de formation des spores durables demeurent inconnues 
dans beaucoup de cas, les connaissances acquises ~ ce j our 
indiguen t que diff~rents modes de reproduction sexu~e ou 
asexu~e coexistent dans l es groupes d'esp~ces les plus ho 
mog~nes. 

Ainsi le s caract~res f o ndame n taux qui peuvent ~tre re
tenus auj o urd'hui soot la morpho l ogie des conidies primaires 
et secondaires, le mode de leur formation et de leur lib~
ration. C'est d 'ailleurs s ur ce s bases que Gustafsson 
(196 5), Wate rhouse (1975) et Zimmerman (1978) ont d~jA dis
tingu~ des groupes d • esp~ces dans le genre Entomophtho~a 
Fres. pris au sens l arge. 

b) MODIFICATIO NS PROPOSEES 
f 

Les modifications que nous proposons ont essentie1lement 
pour objet de remedier aux principa les imperfections rele
v~es dans la classification de Batko . Compte tenu de ~a r e
cente r~vision des genres Zoophtho~a Batko et E~ynia Nowak. 
par Remaudi~re & Hennebe rt (1980), il nous parait n~cessai
re: 
(1) d 'inclure dans le genre ConidioboZus Bref. les esp~ces 

du genre Entomophaga Batko ainsi que les esp~ce s A1co
nidies sph~riques et multinucl~~es classees par Batko 
dans CuZic i coZa Nieuwl .; 

(2) de r~unir dans le genre En tomophthoJ~a toutes les esp~ces 
a conidies campanul~es, paucinucl!~es , y compris Cu l~i.ci
co la culicis (A. Braun) Nieuwl . ; ainsi Culicicola Nieuwl. 
devient synonyme de E11tomop htho r a Fres., vu' l' i nclusion 
de son esp~ce type C. culicis ; 

(3) de traiter le genre St~ongweZZ s ea Batko & Weiser comme 
synonyme de E~yn ia Nowak . 

Ou point de vue nomenclatural, i l convient de r emplace r 
le nom g~n~rique TJ• iplospo r i um Thaxter 1888 par Neo z ygites 
Witlaczil 1885. Giard (1889) a montre que Neo• ygites aphidis 
Witl. , d~crit comme une Gr!garine, !tait e n fait une Ento
mophthoree; en comparant les figures 128- 140 de Thaxter il
lustrant la formation des zygospores de T~iplosporium frese 
nii Nowak., avec les figures 1 ~ 13 de Wi tlaczil , il conclut 
~ l'identit~ g~n~rique du Tr iplosporium et d u Neozygites . 
Comme T. fr e s e nii Nowak . 1883 est la seule esp~ce du genre 
fr~quente sur Aphides (T. lage ni f or mis Thaxter a ~t! rare
ment observ~, ses spores ne sont pas connues) nous devons 
reconnattre que Neoz ygites a phidis , d!couvert sur llyalopte
rus pruni Geoff . ( =- H. a~undin is auctt.) , est un synonyme 
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de T. fPssenii . Gus t afsson (1965) avait adopt~ la m~me posi
tion qui est d'ailleurs rappel~e par Wate rhouse (1973) . 

Le genre TaPichium Coh n 1870 (esp~ce type T. megaspe r 
mum Cohn 1870) est un gen re bas! sur une esp~ce incompl~te
me nt connue done de position incertaine. Comme il n'est pas 
possible de rattacher Ta ro ichium A l'un des genres de En to 
mophthoraceae que nous acce ptons aujourd ' hui , 11 convient de 
traiter Ta Pichium comme ge nus ince r tae sed i s et t outes les 
esp~ces qui y sont habituellement class~es, comme sp soies 
ince r tae sedis . 

En conclusion nous reteno ns les 6 genres suivants : Coni 
diobo l us Bref. 1884, Nsoaygites Witl . 1885 , En tomophtho Pa 
Fres. 1856 , Er ynia Nowak . 18 81 , Zoophtho roa Batko 1964, Mas 
sospora Peck 1879. 

5. CARACTERISATION DES GENRES RETENUS 

Ge nre CONIOIOBOLUS Brefeld 1884( Unter suc h . a us d . Gesammtgeb . 
d . Mykot . Lgipzig, H6 : 35 - 78 ). 
Esp~ce type : Conidiobo lus u t 1' icu losu: s Bref. 1884 (loc . cit . 
p. 37 ) 

En tomophaga Batko 19 64 , syn. nov. (Bu ll . Acad . Polo n. Sci. . 1 

cl . II , sgr. Sci . Bioi . 12 : 3 25 - 326 ) ; esp~ce type : rnto 
mophthora gry iZi Fr e s. 18 56 (Bot . Zeitg. 14 : 883) ,. Coni 
diobol u s g r ylli . 

Diagnose: 

Conid.iopho1'es simples. renfl ~s ou non. Conidies pM.mai.1'es sph~ ri
que s , s ubsphe riques A pyr ifonnes , il symecrie axiale , apex t oujours ar
r ond i ; papill c basalc coniquc a arrondie, parfois pointue ou apicul ~e , 
sans ~pau l ement; paroi uni tuniqu~e . lisse; noyaux souvent tris nombr cux 
(5)25-50(100) e t petits: €j ec t €es par projection violence i 1-3 em. Co
nidies aecondaires pouvant cor respondre A cer t a ins des 4 types suivants 
(a) aemblables aux primaires (b) microconidics en couronne auteur des 
primaires (c) conidie s fusifo rme s ou e llipso i dales fi jectfies comme l es 
pri.maires (d) capi ll ocon idies a llongi!es il sym(! trie ax iale; i apex ar
r ondi , d€tachables passivement. Spores dw•ables pouvant co rrespondre 
il l'un des trois t ypes au ivants: zygospo r es forml!:es par anisogamic, azy
gospor es . spor e s vil l euse s , inconnues chez ce rtaines espi!:ces ; sph{;riques, 
hyalines ou plus ou moins brunes, il ~pispo re liss e ondul fie ou cannel~e. 
Cystides r arc.ment prEsences . Rhizotdes parfois pr~sents. 

Esp~ces saprophytes ou/ et pathog~nes d'insectes eta
r ach nides , occas ionne llement de vert~br~s. Culture g~n~ra 
lement pe~ ex~geante ~ croissance r apide . 

Nouvelles esp~ces incluses dans le genre: 

C. apicu.t.atus (Thaxter 1888) comb. nov. • &rpu.sa apicu l.ata Thax t e r 1888 
(Mem. Bost<m Soc . nat . Hiet . 4 : 163-164, fig. 62-75). 

C. batkoi ( Ba h zy 1978) comb . nov. • E:ntomophthoro batkoi Balazy 1978 
(J . Inver tebrote PathoL . 31 : 278- 279 , fig. 1- 3) . 

C. carpentieri (Ciacd 1888) comb. nov . R Entomophthom carpentieri Giard 
1888 (Bull . Sci . Fr . Belg. 19 : 303- 304). 

C. congl.omerotu.s (Sorokin 1877) comb. nov. • EntomophthoM congl.omerota 
So rokin 1877 (Cohn Beitr . Bioi . P[lanz . 2: 388-393, fig. 1-11 ). 



C. giganteus (Keller 1978) comb. nov. s Entomoph thbm giga:ntea Keller 
1978 (Sydm.>ia, Ann . Mycol . SeP II, Jl : 89-92, fig. 6-19) . 

C. gr-y1.li (fresen ius 1856) comb. nov . ( Zoe . cit.) . 
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C. major (Thaxte r 1888 ) comb. nov. e E>rrpusa apiculata var. mcz.Jo'l" Thaxter 
1888 (Mem. Beaton Soc . nat . Hi.at . 4 : 164-165, fig. 71-73). 

C. obscu:rus (Hall & Dunn 1957) comb. nov. ~ Entomophthora obscura Hall 
• Dunn 1957 (Hilgardia 2? : 162-163, fig. 4-5). 

C. papiltatus (Thaxter 1888 ) comb . nov. • Empusa papil.lata Thaxter 1888 
(Mem . Baston Soc . not. Hist . 4: 166-167, fig. 82-90) . 

C. tenthredinis (Fresenius 1858) comb. nov . I! Entomophthoro tenthPtZdinis 
Freseni us 1858 (A bhandl . Senckenb . Naturf . Gea . Fmnkf\a't a.M. 2: 205, 
fig. 51-58). 

C. tipulae (Fresenius 1858) comb. nov . = Entomophthora tipulae Freaenius 
1858 (Abhandl . Senckenb . Natu:rof. Gea. E'l'ankf\a't a.M. 2 : 206, fig . 46-
50). 

27 autres esp~ces de ce genre sont c!t~es et red~crites 
par King (1977). 

Genre NEOZYGITES Witlaczil 1885 (APoh . f . MikP. Anat. 24: 
599 - 603) • 
Esp~ce type : Neo•ygites aphidia Witl. 1885 ( loc . cit. ) • Neo 
zygites fr esenii . 

Empu sa subg. TripZ.ospo 1•ium Thaxter 1888 syn . nov. (Mem . 
Bosto n Soc . nat. Hist . 4 : 152); esp~ce type: Empusa frea e 
nii Nowak. 1883 ( Pam i e tn. Wydz. Akad. Um i ej . w. Krak6w 8 : 
17-1 72 ) s Neozygites fresen ii . 

TPiplospoPium (Thaxter) Batko 1964 syn. nov . ( Bu LL Aoad. 
Polan . Sci . , cl II , ScP. Biol . 12 : 324-325 ); esp~ce type: 
Empusa fr e s enii Nowak. 1883 ( Loc . cit. ) s Neo z ygites fre
senii . 

Diagnose 

Conidiophor e& simples. Coni dies pMmairea en forme de moncgo lfi~re , 
sph~riques it pyriformes, it sym,;trie axia l e, apex toujours arrondi; pa
pille basale courtement cylindrique tronqu~e, sans ~paulement; paroi 
unituniqu(l;e, lisse, un peu sombre; g~n~ralement 4 noyaux; ~jec t ~c:.s paT 
projection a faible distance. Conidies secondaires pouva.nt correspondre 
aux deux types sui.vants (a) semblables aux primaires (b) capilloconidies 
amygdal iformes il sym6.t rie b i lat~rale, avec une partie basale largement 
a rrondie et une partie apicale subconique surmont€e d'un disque ou d'une 
gou ttele tte adhhive , la paroi un p~u ~paissie, 1€g~rement pigment€e, d€
tachables passivement. Spores durablea correspondent A l'un des deux 
types suivants: soit zygospore& form~es par isogamie , soit azygospores; 
inconnues chez certaines esp~ces ; ovoi:des a subsph~riqucs avec point 
d'attachemcnt gi!n i! rolement marquiS. pa r un fragment hyphal; br unes a noi
r es , il ~pispore lisse ou rid€e. Cyst-idea et rhizof.dea toujours absents. 

Esp~ces pathog~nes d•acariens et d 1 insectes Homopte ra et 
Thysa noptera. Apparemment jamais cultiv~. 

Principales esp~ces du genre: 

N. adjarica (Tsintsadze & Vartapetov 1976) comb. nov. • Entomophthora 
adjarica Ts intsadze & Vartapctov 1976 (Bu ll . Acad. Sci. Gool'{Jian SSR 
83 : 465-468). 

N. fl,oridana (We ise r & Muma 1966) comb. nov. • Entomophthora jloM.da:na 
Weiser 3 Muma 1966 (Florida lint . 49: 155- 157, fig. 1-3). 
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N. fr'esenii (Nowak. 1883) comb . nov. ( lee . cit ). 
N. j'umosa (Speare 1922) comb . nov . e Empusa .{Wnasa Spear e 1922 (U. S. 

Dept . Agr. Butt . 111? : 1-18) . 
N. lagenif onnis (Thax t er 1888) comb . nov. ~ Empu.sa Zcz(JBnifomis Thaxte r 

1888 (Mmn. Boston Soc. Nat . Hist . 4 : 169 , fig . 141-160). 
N. pa.~ispora (MacLeod & Car l in Ma c leod et a l. 1976) comb. nov. • En.

tomophthoroa paPVis pora Macleod & Carl i n Mac Leod et al. 1976 (Entomo
phaga 21 : 307-31 2 , fi g. 1-19). 

N. tetranychi (Weiser 1968) comb. nov. !1: Tripl.ospo'l'ium tetm:nychi Weise r 
1968 ( f'ot . parasitoZ . Praha 15 : 117-1 21, fi g. 1-3). 

N. taa•bina ta (Kenneth 1977) comb. nov. !! Entomophthoro turbinata Kenneth 
1977 (Mycotaxon 6 : 388 , fig. 1-8). 

Ge nre ENTOMOPII TIIORA Fresenius 1856 (Bot . &eitg . 14 : 883). 
Esp~ce type: Empusa muscae Cohn 1855 (1/edwigia I : 60 ) :. En 
tomophtho'l'a muscae . = Empu sa Cohn 1855 ( Zoe . cit . ) non Lindley 1824 (Or chida 

ceae ); esp~ce type: empusa muscae Cohn 18 55 ( loc . cit . } 
= En tomoph t ho~a muscae . 

: Myiophyto n Lebert 1857 ?Neue Denkschro . allg . Schweiz . 
Ges . gesammt. Nat l.d'Wiss . 15 : 26); esp~ce type: Myiophy 
to n cohni Le bert 1857 ( Zoe . cit . ) a Empusa muscae Cohn 
185 5 : En ~omophthopa muscae . 

Lamia Nowak. 1883 (Pamietn . Wydz . Akad . Umiej . w. K~ak6w 
8 : 173-174) non Endlicher 1841, non Lamium Linn. (Labia 
t ae ); esp~ce t ype : Lamia culicis A. Braun 18 55 (Alg . uni 
celZ . gen. nov . et mi n . cogn . praem . obs . de algis uniceZZ . 
i n gen ., W. Engelmann , Lipsiae : 105) ~ Entomophthora cuZi 
ci s. 
~ Cu Zicicota Niewl. 1916 (The Ame r . Midl . Nat . 4 : 378 ) ; 
esp~ce type : Cu licicola c u lici s A. Braun 18 55 Cloc . cit .) = En tomophtho ra culicio . 

Diagnose: 

ConidiophOP(JS s imples, r enflh sous l' apex. Conidiss p~iroes cam
panu l ~es , il symh ri e ax i s l e, aPex po in t u ou portant une pointe 4!mo uss4!e; 
papill.e basa l e la r ge td:s courte tronquee, pl a t e ~ faibl ement convexe , 
sans l!: paulement: paroi unituniqul!e li sse; 2 ~ 20 noyaux; l! j ection par 
projec tion violence ~ 1-2 em , l a conidie han t, chez certa ines especes, 
~j ecc c;e avec le contenu cy t oplasmique du conidi ophore. Conidies secon
dai1'e8 d'un seul type, semb l ab l es aux primaires ou l apex a rrondi. Spo
res durabl.es , azygospo res , sph{;riques , it t!p is po r e hya line A brune , lis s e 
ou avec que l ques canne lu ces. Cysti des absentes. Rhizo£des absent s ou 
pd:s ents . 

Esp~ces pathog~nes d'insectes. Quelques esp~ces culti
v~es, A croissance l ente. 

Principales esp~ces du genr e : 

E. cul.icis (A. • sraun) Fres. 
E. eJ>Upta (Dus t an) Ha ll 
E. muscae (Cohn) Fres. 

E. planchoniana Cornu 
E. thf'ipidum Samson e t a l. 
E. weberoi Lako n ex Samson in Samson e t a l. 

Genre ERY NIA Nowakowski 1881 (Dzienn . III Zja•du Lek . i 
P~zy~. PoZ . w. Krak6w 6 : 67). 
Esp~ces originales: Erynia ovispora Nowak ., E. cu r vispora 
Nowak. et E. coniaa {nome n nudum en 1881 ) . 
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Esp~ce lectotype: EntomophthoPa ovispo Pa Nowak. 1877 (Bot. 
Zei.tg . 14: 220) = Er> y nia ouispo roa. 

" Zoophtho Pa subg. Erynia (Nowak. 1881) Batko 1966 (Acta 
Myc oL. 2 : 18); esp~ce t y pe: EntomophthoPa ovispoPa No 
wak. 1877 { toe . cit .) : erynia ovispora . 

Zooph th ora subg . Furia Batko 19 66 ( Loc. cit . p. 20 ) esp~ce 
type du sous - genre: Empusa vil'oscon s Thaxter 1888 (Mom . 
Bosto n Soc . nat . Hist. 4 : 178) = Eryn ia vir>escens. 
St rongwellsea Batko & Weiser 196 5 , syn. nov. (J . Inverte 
brate PathoL . ? : 460-463, fig. 1-4); esp~ce type: StPong
weZZsea castrans Batko & Weiser 196 5 ( Zoe . cit .) a EPyn ia 
castrano . 

Diagnose : 

Conidiophores g~nE ralement ramifih , non r enfUs. Conidies pl"'itoo.i
res ovoides A l onguement fusiformes, courbees ou non, gen~ra lement il 
sym~trie bilat~ rale, apex arrondi ou pointu; papille basale arrondie a 
presque aplatie, parfo is indistinc te, jamais apiculee , non separee du 
corps de la conidie par un €paulc.ment; paroi bituniquCe , lisse, adht!s i
vej g~n~ralement uninucl~~es ; ~ject~es par projec tion ~ faible distance , 
I em. Conidie s secondail"es pouvant co rrespondre ~ 3 t ypes ( a) semb l ab l es 
aux primaires ou un peu plus l arges (b) s ubsph(!riques avec papi ll e ar
rond i e , il sym~ tri e axiale , pa rfois indistinc tement ap icul ~es au sorm:ne t 
(c) s ubcy lindriques il apex a rrondi ou conique, il papille ba sa le indi s
tincte il sym~tri e ax ia le , form~es s ur un conidiophore court et l arge; 
conidies des types (a) et (b) ~jec t€es comme les pr ima i res , ce lles du 
t ype (c) probablement d~tachables pass ivementj souvent 2 t ypes de coni
dies seconda i res pa r espike; capilloconidies touj ou r s absences. SpoY'e8 
durabl.es variables , zygospores formees par an isogami e , azygospor es o u 
inconnues; sph~riques , hyalines , jaunes ou brunes , li sses , rid~es ou 
~chinul ~es ou a exc. roi ssances bulliformes , parfo i s f o rmi!es a l ' ex t~ricur 
de l'hOte. Cystides e t rhi zoides presque toujour s pr~sents. 

Esp~ces pathog~nes d'insectes, occasionnellement d 'arach
nides. Culture possible pour beaucoup d ' esp~ces, vitesse de 
croissance tr~s variable. 

Quelques esp~ces du genre: 

Erynia. castrans (Batko & Weiser 1965) comb. nov. (loc. cit . ). 
Erynia. magna (Humber 1976) comb. nov . a Stl'Ongwetlsea magna Humber 1976 

(MycoZogia 68: 1057-1058, fig. 1-9). 
EY'ynia ovisporo (Nowak. 1877) Nowak. 1881. 
Er>ynia virescens (Thaxter 1888) Remaudi~re & Hennebert 1980. 

23 autr es esp~ces son t cit~es dans ce genre par Remaudi~
re & Hennebert (1980) . 

Ge nre ZOOPHTHORA Batko 1964 (BuZZ . Acad . PoZon . Sci . cZ II , 
Se r. Sc• . BioL 12 : 323-324). 
Esp~ce type: E:mp usa radicans Bref. 187 0 (Bot . Zeitg . 28 : 161-
166, 177-186) s Zoop htho l"a Y'a dicans (= " 8mpusa sphaerooperma 
Fres." sensu Tha xter 1888). 

s Zoophtho r a subg. Zoophthora Batko 19 66 (Acta MycoZ . 2 : 
16-18); e sp~ce type: Empusa radicans Bref. 1870 (Zoe . 
cit. ) = Zoop hthol"a radicans . 

Zooph thora s ubg. PaPidora 8atko 1966 (Zoe . cit . p . 18-19); 
esp~ce type: Entomophthora aphidis Hoffm . in Fres. 185 8 
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( Abhand~ . Senckenb . Naturf . Ceo . Frank fur t a . M. 2 ' 208-
209 , fig . 59 - 67) s Zoophtho r a aphidis . 

Diagnose: 

Cor~idiophores ramif ies non r e nfl Cs. Conidies p-M.mairoes cy lindri
ques , cy lindro- coniques il fu s ifo rme s . iJ, symCt r i c axiale, apex a r r ond i 
ou con ique (l:mouss€ ; pap i ll e basa l e conique,avec po in te ou ap i c ule, ou 
a rrondie , sCpa r Ce du co rps de la con i die pa r un petit Cpaulement; paroi 
bi tun i quee . li sse adhes i ve; uni nuclCCes; Cjec t€es par pro j ection a fa i
b l e distance, moins de I em. Conidies se ondai roes de deux t ypes. (a) 
semblables a ux primai r es ou un pe u Cla r gic au centre o u 11 l'ape x l e ur 
donnanr un aspec t faiblement py ri(orme , (b) capi ll oconidi es amygdali
fo rmes a fa lei formes, ~ symCtr ie bila t e rale, pa r foi s a r quCes ~ l ' apex 
qui est l!mous se ou poincu ma i s t oujours dl!pourvu de dispositif adh l!s if, 
pa r o i cri! s peu epaissie . hya line , lisse, de ta chab l es passivement. Spores 
durableo azygospor cs? s ph !S riqucs, hya lincs a b r uncs , Li sses ou a r e 
l i e fs; non observ(;es c hez une es p~ce . Cystide rarement p resences. Rhi
soU!es p resque toujou r s p r~se nt: s el:' en gt! n~ r al multihyphaux . 

Esp~ces pathog~nes d'insectes. Culture souvent possi
ble, croissance lente, parfols rapide. 

Que l ques esp~ces du qenre: 

ZoophthoN aphidis (Hoffm. in f r es.) Batko 
Z. 'l'Gdicans (Bref.) Batko 

6 autres esp~ces sont cit~es par Remaudi~re & He nnebert 
(1980). 

Genre MASSOSPORA Peck 187 9 (31st Ann . Rept . N. Y. St. Mus . 
Nat . Hi t. ' 44 ). 
Esp~ce type : Mass o spora oicadina Peck 1879 ( loc . cit .). 

Diag nose: 

Con.idiophores probab l ement s imple s . Conidies pMmaires ovoldes 
navi cula ires 11. apex ar r ondi ou aigu, il cour te papil l e ar r ondie ou d e
pourvuc de pap illc ct t ronqu li:e A h base; il paro i 6pa i sse (peut- i tre 
b ituniqul!e) li sse ou ver ruqueuse, cr~ne l €e; I a 6 noyaux, le plus sou
ven t 2 en position bipol a ire ; non ~jec t l!es , produites A l'int 4!E rieur de 
l'abdomen de l ' hO t e , souvent cr~mes A brunii tres en masse , lib l! r ees par 
La des integration de l a cuticule de l' hOte . Conidies secondair es mal 
connucs ou absente s . Speros durables , peut-i trc azygospo r es, sphf r iques 
A r e l iefs Gleves fo r mant un r et i c ulum d i ve r sement o rnemcnt f: e t dl:l imi
t a nt des po r es profonds, gf: n~ ra lement brun8tres en masse. Cystides e t 
rhiz.oides a bsen ts. 

Pathog~ne hauteme nt sp~ci fique sur Hom . Cicadidae . Ja
mais culti v~. 

On ze esp~ces du genre sent cit~es et d~crltes par Soper 
(1974). 

6. CONCLUSION 

Parmi les six genres d 'Entomophtho rac~es a potentiali
t~ entomopathog~ne que nous avons retenus, quatre correspon
dent a des groupes d'esp~ces tr~s homog ~nes: Entomophtho r a , 
Neoaygitoo , Zoophthora e t Massospo r a. Il n ' en est pas de 
meme pour les genres C0 11idiobol us e t Eryn.ia , toute fo i s l es 



EQUIVALE NCE TAXONOMIQ UE DES CLASSIFICATIONS 

MacLeod 
1963 

Ba tko 196~ 

Batko & Weiser Batko 
1965 1966 

Remaudiere 
t. Hennebert 

1980 

Remaudiere 
t. Keller 

1980 

335 

CO/IIDIOBOLUS -- CONIDIOBOLUS ------

EN~ .~OPHAGA - - _ _ CONIDIOBOLUS 

J CULICICOLA ~ 
8NTOMOPHTHOHA ~ 8NTa10PHTHORA EIITOMOPHTIIOHA 

\

TRIPLOSPORIUM N80ZYGITES 

sg Zoophthora 0 

~ZOOPHTHORA ZOOPHTHORA 
sg . Pandoro, 

ZOOPIITHORA . , 
sg o E:l"!f" UZ~ 

__........- E:RYNIA 
sgo Furia ~ ERYNIA 

S'lRONG.'ELLSEA--- I 
'I 

/1ASSOSPORA - --------- --------- MASSoSPORA 

(Ta:M.chiwn) ---------------- genus i n s r tae sedis 

connaissances acquises ~ ce jour sur la morphologie et la 
cytologie des nombreuse s esp~ces class~es dans ces genres ~ 
sont 1nsuff1santes pour permettre un affinement de la clas
sification o 

' Le tableau ci-dessus permet de comparer notre concep-
tion de la classification des genres d' En tomopKtho raceae a 
celle des auteurs ant~rieurs. 

Les genres a potentialite entomopathog~ne que nous a
vons retenus peuvent ~tre s~par~s par la cl~ suivante: 

1- Conidies souvent ~ paroi verruqueuse, jamais Ejec-
t~es . . . . . . Massos po l'a 

- Conid ies primaircs a paroi lissc , toujours 6jcc-
t~es . . . . . . . . . , , . , . . . . . . 

2- Conidies primaires campanulees , avec pointe api-
ca l e . . . . . . . . . . . . . . . . . . . Entomophtho ra 

- Conid ies pr imaires jamai s campanul~es . . . . . 3 

3- Conidi es primaires subsphihiques A pyriformest u-
nituniqul!es, conidiopho re& s impl es . . ... . . 
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- Con idi es pr i ma ire s a l l ong~es, ovoi de s A cy lind ri
que s ou fusi fomes, bitun iq u ~cs , conidiopho r c s plus 
ou mo ins r am i f i is .. . . . . .. . . .... . .. . 

4- Con id i es prima ires i'l pa p ill e t r onquee , cap illoconi
d i cs a sym~t ri c b i la t Cr .1L c avec a l' apcx un di s q uc 
ou une gout te l e tte adh~ sive . . . . . . . . . . . . Neo ;;ygites 

- Conidi es pr ima ires a pap ille co nique ou a rrondie, 
capill oconi dies absences ou il sym€tr i e ax iale c t 
apex non adhes if . . . . . . . . . . . . . . . . • Co nidiobolus 

5- Capi ll oco n id i es pr e sen ces , i'l syml! tri e b i l a t l! r a l e , 
a mygda li fo r mes a fa l c ifor mes ; con id ies pri mai r cs 
s ubc y l indri ques i'l f us i fo rmes , avec un Cpau I ement a u 
nivcau de La pa pil le . . . . . . • Zoopl:tho l'a 

- Ca pill oconidi es a bsences, con i d ies prima ires ovo i-
de s a fu s i fo rmes , sans €paul emen t. . . . EY'yn i a 

REH ERC I EHEN TS 

Les a ut eu r s e x p ri me nt au P~ G. L . He nneber t (Un iv e rsit~ 
c athol i qu e d e Lo uv ai n, Be lg iqu e ) l e ur profo n de r eco nn a i ssa n
ce po ur l' n id e prec i euse qu' il l e ur n n p po rt ~c d a ns Ia mi se 
a u po int du p r ~ se nt a r t i c l e . 
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ABSTRACT 

It is pos tulated that there are now too many 
genera of Hyphomycetes . The characters used to 
define them are often inadequate, poorly 
defined or pure l y monothetic, and the construct
ion of workable keys has become impossible. 
The condensation of many g roups of genera i s 
suggested , and several possible strategies 
proposed. Several genera centered on BeZtrania 
are analyzed in detail; four other groups of 
genera are also discussed. Finally , the 
dangers of ignoring convergent evolution are 
stressed . 

INTRODUCTION 

As one of t he prime movers in the production of 
two illustrated compendia of hyphomycete anamorph 
genera (Kendrick & Carmichael 1 973 , Carmichael et al . 
1980) I have noted with some despondency the enormously 
variable amount of confidence we can place in the 
differen t descriptions and il lustrations scattered 
through the litera ture . l'iha t a motley assemblage the 
genera of hyphomycetes are . How could they be any
thing else , conce ived a s they have been over a 
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span of two centuries , and in the minds of hundreds of 
different authors? But the t ask of compi l ation was 
such that we had to focus a l l our energies on the 
main objective , rein in our critical faculties (to 
some extent) , and postpone the issue of revision and 
rational ization.* 

Yet these compilations surely allow us , for the 
first time, to survey our generic patrimony as a whol e. 
I hope that from this ability will spring a dialogue 
among mycologists about the anamorph- generic concept, 
and the usefulness of existing genera. This paper 
is intended as a contribution to such a dialogue. 

l~e deplore the lack of a fossil or genetic base 
for our classification~· and generally agree that 
anamorph- taxa are mainly matters of convenience . It 
is my thesis that the number of anamorph- genera of 
hyphomycetes has already risen to a point where it is 
no longer convenient . Not only that, but new genera 
are being proposed in increasing numbers. In 1973 
Kendrick & Carmichael recognised about 600 'good ' 
genera. This number has now risen to nearly 900 
(Carmichael et al. 1980). It seems inevitabl e that 

we will be confronted by wel l over one thousand such 
genera l ong before the end of the century . 

l~y does this matter? It matters because, havin~ 
decided that an unknown fungus belongs to the anamorph
class hyphomycetes, the seeker- after- identification 
(the consumer) must immediately choose among this 
excessively large, and growing , number , and may 
encounter two serious, and worsening , difficult ies . 
The first involves the characters used in delimiting 
genera. As the number of genera grows, the taxonomic 
gaps which should help to define them are being fil l ed 
in , or are at least narrowing, sometimes to the point 
of imperceptibility . New genera are being erected on 
smaller and smaller bases, and existing genera are 
being carved up by the recognition of segregate 
genera . Sometimes these activities a r e justified by 

* I use this word in the sense of making rational 
rather than in its frequent interpretation as 
explaining away irrationality . 



differences which, though small, are fundamental 
(e.g. dolipore septa vs. simple septa - an example of 
this is cited later in this paper). And, of course, 
as any experienced taxonomist knows, distinctive 
segments of the anamorph spectrum remain to be describ
ed. But fairly frequently the description of new 
genera is merely an exercise in splitting hairs . Such 
exercises serve only to confuse and frustrate the 
consumer . Here is a powerful reason for a selective 
but significant reduction in the rate of description 
of new genera and in the number of genera currently 
accepted. 

The second difficulty involves the mechanics of 
the system of information storage and retrieval which 
the consumer must use when trying to identify an 
unknown. None of the traditional systems can cope 
properly with 900 genera. Anyone who has picked their 
way through an extended dichotomous key to hyphomycetes 
knows that the chance of error increases with each 
choice made. After encountering a hundred or so coup
lets, the seeker will usually come up with a name , but 
may well feel that they have compromised and guessed 
their way into error . Synoptic keys (Kerf 1972 , 
Michaelides et al. 1979) sidestep the endless choosing 
and allow entry at any point, b~t are unsuited for use 
with large numbers of taxa. 

If the hyphomycetes could be reasonably classified 
in a hierarchical manner by means of acceptable orders 
and families , the monolithic dichotomous key, such as 
that in Ellis (1971), could be replaced by a number of 
shorter , more manageable keys: one to the orders; then 
perhaps one to the families within each order , then one 
to the genera within each family. 

Unfortunately , and probably for the reasons given 
in detail by Kendrick (1980), hyphomycete taxonomists 
have largely rejected families and orders for their 
organisms. Those suprageneric categories erected by 
Saccardo have fallen into disuse, and those proposed 
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by several more recent authors simply have not caught 
on , because they ultimately lack credibility . What I 
wrote about hyphomycetologists in 1971 still holds true: 
"I often liken a hyphomycete specialist to someone 



holding a large bunch of balloons (the better the 
specialist, the larger the bunch of balloons!) Each 
balloon is a hyphomycete [genus] and each has a 
separate, independent string l eading to it" . The 
balloons are in danger of becoming unmanageable. 

Since we cannot bring ourselves to adopt supragen
eric categories, it seems to me that a reasonabl e 
alternative would be to attempt some condensation of 
genera, and shift some of the load from the 'generic 
key' to the 'species keys' that can easi ly be construct
ed for even fairly large genera. 

One of the aims of this paper will be to show , by 
means of selected examples, that such a shift could be 
implemented. 

PROPOSED PHASES IN CONDENSATION OF GENERA 

I envisage several phases of the condensation 
process. 

1. The first , with which this paper is chiefly 
concerned , involves the fusion of groups of very 
s imilar and , in all probability, truly related genera . 
The genera in many of these related groups are in fact 
readily separable in a monothetic way - often by single 
but well marked characters. Nevertheless, their related
ness enables us to adopt a polythetic generic concept, 
so that a single larger genus can embrace several extant 
but narrow genera. 

2. A second phase could involve groups of genera in 
which the very morphological simplicity of the organisms 
makes one wonder about the convenience and validity of 
the existing generic delimitations. One such group 
produces rounded , dark , amerosporous chlamydospores -
Humicola Traaen, GiUnaniella Barron, Thermomyces 
Tsiklinskaya, AcremoniuZa Ciferri , DeserteZla Mouchacca, 
Botryoderma Papendorf & Upadhyay -- and if we extend 
consideration to dark amerosporous chlamydospores of 
other shapes, the genera Rhinocladium Saccardo & Marchal, 
Mammaria Cesati and Echinobotryum Corda can be added. 



3. A third phase could involve genera which are 
morphologically very similar but have different modes 
of conidiation. Although the fashion in recent years 
has been to separate s uch anamorphic fungi, there may 
be good reasons for reconsidering this position. 
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For many years von Arx among others has maintained 
that if the differences between two 'genera' were too 
inconspicuous to be readily recognised then those 
genera should not, for all practical purposes, be main
tained as separate. His position was well stated by 
Hennebert (in Kendrick 1971: 115). "Dr. von Arx does 
not make any distinction between phialides and annell
ophores . His keys to genera of Hyphomycetes are based 
on the assumption that for all practical purposes there 
are no distinguishing characters . He will assert that, 
since the conidiogenous cell of Cryptosporiopsis looks 
like a phialide in ordinary light microscopy, and has 
long been called a phialide, he will maintain that 
usage. Remember also that we may in future decide trrat 
poroconidia are really onl y blastoconidia, and that 
many phialides are really annellides when we look at 
their internal arrangements . . So von Arx may have some 
reason to ignore the fine differences between phialides 
and annellides. IVe must be careful in making keys. 
They are only tools , not classifications. They must 
be practical. Not everyone can look at fungi with an 
e l ectron microscope to identify them." 

For years , caught up as many of us were in the 
search for features of conidium development, w~ rejected 
von Arx ' s thesis, and called upon each other to p ush the 
light microscope to the limits of resolution, and even 
bring the e l ectron microscope to bear, in order to 
distinguish between such annellidic, phialidic and 
sympodial ' genera ' as Lept ographi um Lagerberg & Melin, 
PhiaZocephaZa Kendrick and VerticicZadieZZa Hughes. But 
now we have come to realise that ontogeny is often much 
less conservative , and much more plastic , than we had 
hoped (Madelin 1979 , Kendrick 1978) and it is being 
relegated to the status of just another character, 
rather than the character . It also appears that the 
differences between phialides and annellides are more 
in their externals than in their inner workings . 
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In his recent revision of C~dobot~yum Nees ex 
St e ude l, de Hoog (1978) states that "Although markedly 
different types of conidiation are present in this 
group of fungi , these characters alone are not suffic
ient for the delimitation of the genera. They are used 
here only in combination with other criteria" . And 
i ndeed , evidence from anamorph-teleomorph connections 
often runs coun t er to that from conidium ontogeny. 
(See Kendrick & DiCosmo 1979 , Madelin 1979). So it 
seems reasonable, when both morphol ogy and relation
ship point in the same direction, to reconsider some of 
the ontogenetically based generic segregations made in 
recent years . Since Leptog~aphium, Ve~ticicladiella 
and Phialocephala have very similar, compl ex conidio -
phores, and in some cases are associated with teleo
morphs in Ce~atocystis Ellis & Halst., it might be 
reasonable, as well as convenient, to group them wi thin 
a single anamorph-genus. 

4 . A fourth phase might concern itself with 
recognizing morphological and developmental similarities 
between some mononemato us, synnematous , and possibly 
even sporodochial and acervular genera, e .g. 
Leptog~hium-G~phium Corda, Ve~ticicladiella-Pesotum 
Crane & Schoknecht , Gamsia Morelet - Gymnodochium 
Massee & Salmon. This phase could explore our growing 
conviction (Kendrick & Nag Raj 1979) that the gap 
apparently separating hyphomyce t es and coelomycetes is 
large ly illusory. Certainly there seem to be series 
in which the sporodochial conidioma passes by impercept
ible gradations into the acervular conidi oma. Genera 
now placed on opposite sides of this dichotomy might 
eventually be united. Dr Nag Raj (pers. comm.) is 
currently exploring this possibility. 

In our long search for a more natural basis on 
which to classify fungi , we must use our growing know
ledge of anamorph- teleomorph connections to detect 
similarities that may underlie and supe rsede the old 
categories 'mononematous - synnematous - sporodochial 
acervular .' Eventually we may perceive in the ascomy
cetes and basidiomycetes as a whole a beautifully 
r egular patte rn like that found among the anamorphs of 
the rust fungi , and we must keep such poss ibilities in 
mind . This fourth phase might well serve more than one 
purpose: a glance at t he synnematal ' gene ra' compiled 



by Carmichael et al. (1980) shows that a lot of them 
seem virtually indistinguishable , e . g . crinuZa Fries -
DendrostiZbeZZa Hohnel - PhiaZographium Upadhyay & 
Kendrick . This is a sure sign that many such genera 
need to be critically re - examined. Taxonomists please 
note. 
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5. A fifth phase could bring about the fina l and long 
overdue extirpation of those anamorph- genera obl igate ly 
based on the co- occurrence of two different anamorphs 
on the same mycelium, e . g . Thielaviopsis l~entJ 
ChaZaropsis Peyronel, Dimorphospora Tubaki, Duosporium 
Thind & Rawl a , Diheterospora Kamyschko , Dwayabeeja 
Subramanian , Triadelphia Shearer & Crane, MYcochZamys 
Marchand & Cabral . In most cases generic names already 
exist for the individual anamorphs of which these 
composite genera a r e made up . For example, ChaZaropsis 
is an unnecessary name for a ChaZara (Corda) Rabenhorst 
and a HumicoZa . 11YcochZamys compr ises a HumicoZa and 
a Scytalidium Pesante. 

Other phases may emerge during the debate , but it 
is t ime to return to the marn theme of this paper - what 
I have called phase one. 

PROPOSED AMALGAMATION OF CONTIGUOUS GENERA 

Perusing the 129 plates in Carmichae l et al. (1980) 
and the fine il l ustrations in El lis (1971 , 1976) one is 
occasionally struck by groups of ' genera ' whose members 
exhibit what migh t be called a ' family likeness'. These 
are the first candidates for a more detailed scrutiny. 
The following 26 groupings will exemplify the idea. 

(Chalara - Chaetochalara Sutton & Pirozynski) 
(CatenuZaria Grove ex Saccardo - Chloridium Link -

DischZoridium Sutton - Bisporomyces van Beyma) 
(Clonostachys Corda - Mariannaea Arnaud) 
(SeZenosporeZZa Arnaud ex ~lcGarvie - UmbeZZidion 

Sutton & Hodges) 
(Beltrania Penzig - Beltraniopsis Bati s ta & Bezerra 

EZZisiopsis Batista - BeZtranieZZa Subramanian -
PseudobeZtrania P. Hennings ) 

(RhinocZadieZZa Nann fe ldt - RamichZoridVwn Stahel 
e x de Haag) 
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(Phymatotrichopsis Hennebert - Amphobotrys 
Hennebert - Dichobotrys Hennebert -
GLischroderma Fuckel - Pulchromyces Hennebert -
Chromelosporium Corda - Streptobotrys 
Hennebert - VeiTUcobotrys Hennebert - Botrytis 
Persoon e x Fries) · 

(Haplobasidion Eriksson - Echinocatena Campbell & 
Sutton - Lacellinopsis Subramanian) 

(Fulvia Ci ferri - ALysidiopsis Sutton - Cladospor
ium Link ex Fries - Sorocybe Fries) 

(OvuLariopsis Patouillard & Hariot - Oidium 
Saccardo) 

(Staheliella van Emden l Botryomonilia Goes & 
Pirozynski - Oidiodendron Robak ) 

(Antromycopsis Patouillard & Trabut - Sclerostilbum 
Povah) 

(Arthrinium Kunze ex Fries - Cardella Spegazzini
Pteroconium Saccardo ex Grove) 

fMYcosylva Tulloch - Pachnodium Upadhyay & 
Kendrick) 

(Circinotrichum Nees ex Persoon - Gyrothrix (Corda) 
Corda - Ceratocladium Patoui llard) 

(Hyphodiscosia Lodha & Chandra Reddy - Leptodis
aella Papendorf) 

(Cylindrotrichum Bonorden-Chaetopsis Greville) 
(CyphelZophora de Vries - Phialogeniculata 

Matsushima - Phialophora Medlar) 
(Myrothecium Tode ex Fries - Septomyrothecium 

Ma tsushima ) 
(Torula Persoon ex Fries - Dwayabeeja Subramanian -

Bahusaganda Subramanian) 
(Septonema Corda - Lylea Morgan-Jones ) 
(Varicosporium Kegel - Dendrospora Ingold -

Dendrosporomyaes Nawawi , Webster & Davey) 
(Saorpiosporium Iqbal - TricZadium Ingold) 
(Heli scus saccardo - Clavatospora Nilsson) 

Such groups have both morphological and development
al similarities , and many are also cemented by our know
ledge of the respective tel eomor phs. It would obviously 
take far too long to discuss all of the m, so I have 
se l ected five examples for fur t her conside ration . The 
f i rst of these may be regarded as a t e st case and has 
been se t forth in considerabl e detail . 



1) Beltrania-Beltraniopsis-EZZisiopsis-BeZ~anieZra
PseudobeZtrania 
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The anamorph-genus Beltrania Penzig 1882 was erected 
for the single species B. rhombica Penzig. B. querna 
Harkness was added two years later. In 1886 Penzig and 
Saccardo thought the conidia were didymosporous , and 
although Penzig's type specimen has been lost, a clearl y 
recognizable concept had been established, and by 1963 , 
when Pirozynski's beautifully illustrated account of the 
tribe appeared , it had grown to six anamorph-genera with 
11 species in all. This despite Pirozynski ' s recognit
ion of a very broad ' neoconcept ' for B.rhombica, and his 
synonymization of B. indica Subramanian and B.multispora 
Swart with it. 

In the interve ning seventeen years the number of 
species in the tribe has doubled, reflecting the sharply 
increased concern of mycologists with conidial fungi. 
Perhaps surprisingly, the number of ' genera ' involved 
has remained constant. My question is whether that 
number should in fact be reduced . The quotation which 
follows is from Kendrick & Carmichael (19 73) " .•. the 
recently r ecognized form- genera BeltranieZZa, EZZisiopsis 
and Beltraniopsis are differentiated from the classi~al 
Beltrania by characters which could easily be regarded 
as valid only at the species l evel . . . (the species of 
these gene ra] are so similar that they should probably 
be treat ed as congeneric in any practical, working 
class ification". These genera are indeed separable 
by singl e characters , but they probably represent a 
luxury we can no longer afford, if our system is to 
be manageable , so this seems an appropriate place to 
take up and e xtend the earlier discussion. The species 
of the genera Beltrania, Beltraniopsis, BeZtrdnieZra 
and EZZisiopsis, as well as those of two other genera , 
PseudobeZtrania and HemibeZtrania Pirozynski , which are 
r el evant to the discussion, are all illustrated in 
Ellis (1971: 23 7-235, 1976: 200-207). 

Le t us fi r s t analyze the constellation of charact
ers that make Beltrania distinctive. Al most unique 
among hyphomycetes are t he s triking biconic conidia 
which are l igh tly pigmented but have a narrow hyaline 
band at the conjunction of upper and lower cones . This 
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strangely shaped conidium also has a tubular apical 
appendage and often a basal ' separating cell ' , swollen 
in the midd l e , but narrowly truncate at each end. The 
separating cells arise from denticles clustered at the 
apex of unbranched, multiseptate conidiophores which 
spring from around the radial l y lobed, rosette- like 
bases of long, dark , pointed setae. 

There i s a strong tendency for anamorph- genera 
to be monothetic ; that is, for them to be based on the 
possession by all member species of a unique feature or 
features. Among the BeLtrania-l ike hyphomycetes this 
means that an all - or- nothing reliance on one or two 
characters has led to the recognition of several numer
ically small genera. The salient features of these 
genera are analyzed in Table 1. I have tried to rate 
these features in terms of their frequency of occurrence 
over the whol e spectrum of hyphomycetes. My categories 
range from: ' *=unique ', through ' **=very rare', 
to '***=unusual ' , to '****=common'. From the point 
of view of their value as char acters delimiting monoth
etic genera, we can surel y discount the four - star 
features completely. For exampl e, anamorph- genera 
with • (1) Conidia amerosporous ' fi l l no fewer than 55 
of the 129 plates in Cqrmichael et al. (1980). • (3) 
Conidia lightly pigmented ' and ' (4) Conidia limoniform 
or obovoid' are less common , but can still be found in 
scores of genera . ' (5) Conidiophores arising from 
substrate ' must describe the majority of all hyphomy
cetes and is only included as a foil for those arising 
a l ong the setae. 

Let us pass on, then , to the remaining characters. 
Three (#6- B) are ra t ed as "unusual". • (6) Dark setae ' 
can be found in about 30 anamorph- genera (e . g . 
ChaetochaZara, Codinaea Maire, CordeZLa, LaceLLina 
saccardo , LaceLZinopsis , Mahabalella Sutton & Patil , 
Minimidochium Sutton, Septosporium Corda). This total 
does not include genera with setiform conidiophores. 
An interesting situation arises with the publication 
of BeLtrania mundkurii and B.santapaui, whose setae 
are often branched, since it is on branched vs. unbranch
ed setae that the genera Gyrothrix and Circinotrichwn 
a r e differentiated - see below • (7) Conidiophores 
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Table 1 

Salient Features of the Be Zt~ania group and other 
selected genera 

0 ... "' "' if "' "' "' "' ?,! ()tn 
:T ..... "' "' .... ., .. a~ 5-.. ..,. "' .... .... .... .... " ~ 

0 
t1 .... ..a ... ... ... .... "' g ..... " .. " " ... ... ... ., 0. ......... 
0 "' "' 

.. ~ .. .... 0 .. "' .... 
... " " " 0 0" .... ., "., 
"' 0 0 

.... .... .... '0 "' ... ... !5''8 ... "''< .. 0 "' ., .... ... .... ., '0 .... .... ... .. .... '0 ... ., .... ., .... " 0" if"' .... .. ~ 
.... "' C/1 .. ..... .. .... .... "' .. .. I 

1. Coni dia ame rosporous **** I I I I I I I X X 

2 . Conidia phr agmosporous **** X X X X X X X I I 

3 . Conidia lightly I I I I I I X I I 
pigmented 

4 . Conidia limoniform **** X X X X X I X X X 

or obovoid 

5. Conidiophor e s aris - **** I I I I I I I I I 
ing from substrate 

6. Dark se tae present I I I I X X X j X X 

7. Conid i ophor es ar i s - *** X I I I X X X 
. 

X X 

ing along setae 

e. Conidia beaked or **.* X I X X I (I) I I I 
apiculate 

9. Co nidia \oJi th hyaline I I I I I X X X X 

equatorial band 

10 . Bases of setae or ** I I I I I I X I I 
conidiophores 
radially lobed 

11. Conidia biconic ** I I (I) X l ' x I X X 

12. Conidia turbinate X X I I X X X X X 

13. Conidia with apical, I X X X X X X X X 

tubular, non-
septate appendage 

14. Swollen separating I I <I> <I> X X X X X 

cell ofte n p resent 

Weighting used in Table 4 

**** = 1, *** 3 , .. = 7. * = 10 

No character is included in the key unless it is present in 
at l ea s t two o f the fung i a nd therefore contributes to 
similarity . 
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(or conidiogenous cells) ar~s~ng along setae . ' This 
condition is about as frequent as that described above 
(#6) ; exampl es are Chaetopsina Rambelli, Chaetopsi s 
Grevil l e, Conoplea Persoon , Crypt ophiale Pirozynski , 
Gonytrichum Nees & Nees, Hans fordia Hughes , Kwnanasamuha 
Rao & Rao, and Zanclospora Hughes & Kendrick . '(B) 
Conidia beaked or apiculate' Depending on just how it 
is interpreted , this feature occurs in at least 40 
anamorph- genera of hyphomycetes (excluding staurosporous 
and scolecosporous forms). Examples are: Echinobotryum, 
Hansfordie l la Hughes , Hansfordie l lopsis Deighton , 
Seaailiospora Hawksworth , Sporideamium Link , Toxoaporium 
Vuillemin , Walkeromycea T~aung) . 

It is apparent that the l ast six features (#9-14) 
carry the real taxonomic weight. ' (9) Conidia with 
hyal ine equatorial band '. Darker central bands are 
found in a number of genera, and longitudinal germ slits 
are not uncommon, but a hya l ine band around the body of 
the conidium is rare. I am aware of such a f e ature 
only in Arthrinium, Pteroconium and Cordella (three 
very similar gene ra) outside the Beltrania group , in 
which five of the six ' genera' share this character. 
One species of Beltraniella, B. porosa Pirozynski & 
Patil, has several equatorial hyaline pores in place of 
the continuous band. This configuration is unique, and 
were the fungus not so obviously a member of the 
Belt rania group , could easily have l ed to its segregat
ion at the ge neric level. 

'(10) Bases o f s etae or conidiophores radially lobed' 
The ba ses of se tae and conidiophore s in many genera are 
swolle n (e . g. Cacumisporium Preuss, Sporoschismopsis 
Holubova- J echova & Hennebert , Circinotr ichum, Periconia 
Tode ex Pe rsoon) , but I am aware of the existence of 
radial lobes in only two genera - - Chaetendophragmia 
Hats ushima and SubuUspora Tubaki - - outside the 
Beltrania group . \~ithin the group, s pecies of all s ix 
'genera ' posse s s this f eature . Because of its rarity , 
common possession of this character must raise questions 
about the possible r e lationships among the ge nera 
concerned. It is difficult to be dogmatic in a group 
so poorly known gene tically and palaeontologically, ye t 
ne ither Chaetendophragmia nor Subuliapora r esembles the 



BeLt~nia group in most ways: a comparison is given 
in Table 2. This suggests that the lobing may have 
arisen separatel y on at l east three occasions as a 
solution to the common problem of obtaining stability 
for tall structures. 

Table 2 

A comparison of anamorph-genera with radially lobed 
conidiophore bases. 

"' '0() 

& :r:r 
'"' .. c .. "' .... "l ... .... 
3 "' 

"' .... :s 

'8 .. 0. 
0 ... I .. 

conidiophore bases radially lobed .; .; .; 

conidia pigmented .; X .; 

conidia with apical appendages (/) X .; 

conidia with lateral appendages X X .; 

conidiophore proli ferating X X .; 

conidiophore proliferating sympodially X .; X 

separating cel ls presen t .; X X 

conidia phragmosporous X .; .; 

conidia ari sing on den t ic l es .; X X 

' (11) Conidia biconic. Of the six genera in the 
BeZt~nia group , fou r share this fea ture . Only two 
other hyphomycete genera produce conidia o f this shape: 
the hyaline , synnematous , fungico l ous RhombostiLbella 
Zimmermann, and the hyaline, sporodochial FUsisporella 
anamorph of Neatria paLLidula Cooke . It seems most 
probable that the similarity in conidium s hape is 
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coincidental , and that neither of these fungi is related 
to Beltrania . As Pirozynski (1963) poin t ed out, biconic 
spores are found among the Sphaeriales, ~licrothyriales 
and Helotiales , so this shape is not necessarily good 
evidence for close relationship. 

' (12) Conidia turbinate. ' This means 'shaped like a 
childs whipping top. ' Such conidia have a rounded 
or rather flattened apex , and a pointed base. Yet the 
word turbinate specifies an over-all shape rather than 
simply those of base and ~pex . So although it is not 
hard to find genera whose conidia have a rounded or 
flattened apex and a tapered base, these usually have 
little resemblance to Beltraniella or Ellisiopsis. 
I think it is fair to suggest that , were the shape 
of the conidia in these two gener a to be fully specified 
(as in a drawing , rather than as an oversimplified 
verbal description ) it woul d be essentially unique: the 
Exosporiella fungorum (Fries) Karsten conidium is about 
the only example I can think of that bears it much 
r esemblance. 

'(13) Conidia with one apical, tubular, nonseptate 
appendage. ' Apical appendages are common among 
coelomyce tes , but found in relatively few genera of 
hyphomycetes , especially if one excludes forms with a 
simple apical extension like that of some species of 
Alternaria Nees or Hansfordiella, and discriminates 
between the fine non- cellular setulae of such genera as 
Codinaea, Mahabalella, Menispora Persoon , Menosporopsis 
Hughes , Minimidoahium and MYaoleptodisaus Ostazeski , 
and the tubular kind that lack cytoplasmic content at 
maturity. Camposporium may have 0-several appendages, 
sometimes septate; Chaetendophragmia has one or two 
lateral appendages in addition to the apical; 
Pleioahaeta (Saccardo) Hughes usually has two or three 
apical appendages. If one can exclude the ' beaks ' of 
e .g., Phaeotriahoaonis arotalariae (Salam & Rao) 
Subramanian and Blastodictys hibisai (Hansford) Ellis 
(~ich are ve ry appendage-like , and s uggest that the word 
' appe ndage' needs some att ention), only Monotriahum 
Gaeumann is seen to possess anything comparable to the 
appendage found in some species of Beltrania . 
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'{14) Swollen separating cell often present. ' Separat
ing cells are found in more than twenty anamorph-genera 
of hyphomycetes. Sometimes they are nothing more than 
a denticle which has a septum laid down across the base . 
The denticle may be very short , a s in Dematophora Hartig , 
Conoplea or Hansfordia, and the separating cell there
fore disc-like . In other genera the denticle is larger 
(Nakataea Hara, PyPiaularia Saccardo , ParapyPiauZGPia 
Ellis) and in yet others it may be very long in propor
tion to its width {BpaahyspoPium Saccardo , ParatPiaho
aonis Deighton & Pirozynski , Rhombostilbella) . The 
separating cells of these genera differ from those of 
the BeltPania group in three significant ways . First , 
t hey are all cylindrical or tubular - none is swollen 
in the manner typical of those in Beltpania, BeltPaniop
sis, BeltPanieZZa• or EZZisiopsis . second, the cylind
rical kind of separating cell usually ruptures when the 
single conidium it bears secedes , part of the cell going 
with the conidium, part remaining attached to the 
conidiogenous cell. In the BeltPania group , the 
swollen separating cell does not usually rupture, but 
either remains o"n the conidiophore in its entirety or 
secedes with the conidium. Third, it is fairly common 
for a separating cell of the BeltPania group to bear 
more than one conidium: I am not aware of such behaviour 
among cylindrical separating cells. So , although several 
other genera have separating cells, those of the 
Beltpania group are unique. 

Even a cursory examination of the ratings in Table 
1 will convince the reader that the BeltPania group 
occupies a fairly well -defined region of the fungal 
spectrum. If we look only at the six most unusual 
features , we find that only one, radially lobed setae 
or conidiophore base, is present in all six pseudotaxa, 
though another, the hyaline equatorial band , is found 
on the conidia of five of the six , and two more {biconic 
conidia and swol l en separating cells) are found in four 
of the six 'genera'. 

* Separating cells of BeltPanieZZa nilagiPiaa Pirozynski 
& Patil may be cylindrical , but they are much wider than 
the denticles from which they arise, and each commonly 
bear several conidia, as in other BeltPanieZZa s pecies. 
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Table 3 shows the results of c ross-matching the 
various features present in each 'genus ' in an unweight
ed manner. However , in the normal taxonomic approach 
some features are a lways given more 'weight' than others. 
I thought it would be salutary to visualize this usually 
cerebral process , and assigned weightings of 10 , 7, 3 
and 1 to th e four degrees of rari ty recognized earlier. 
Although this scheme i s doubly arbitrary, it produces 
similarities (Table 4) that do not seem unrealistic 
when one makes the usual mental comparisons. 

I admit that this comparison is made on a limited 
sample of data, but I a"\ fairly sure that it was upon 
just these characters that the original 'generic' 
delimitations were based. 

Table 4 makes it clear that HemibeZtrania is 
peripheral or even external to the BeZtrania group . 
Al though it shares four or five features with each of 
the other genera in the group, three of these are of 
the common or garden variety, and only feature 11, the 
radially lobed conidiophore base , a seven- point charact
er, gives it any semblance of credibility as a member 
of the group . Tb drive this point home further, I have 
compared Chaetendophragmia trianguZaria ~tatsushima and 
SubuZispora procurvata Tubaki with the 'genera' of the • 
BeZtrania group, extending Table 1 as necessary to include 
all the main features , and found that each of them was, 
in fact, just as 'close' to the other members of the 
BeZtrania group as is HemibeZtrania . Note that this 
degree of simil arity is essentially based on two feature s , 
the ' 3 - point ' apiculate conidia and the '7 - point' 
radially lobed conidiophore base. 

In the conidial fungi we are, as I have recently 
pointed out at some length (Kendrick 1980), at a consid
erable disadvantage when speaking about conservatism in 
characters because we have so little fossil record on 
which to base conclusions. Yet if we can attach some 
importance to ' shared rarity ' (and how else can we 
taxonomize organisms ) we could suggest that Chaetendoph
ragmia triangu'laria and SubuZispora p1•ocurvata, no less 
than species of HemibeZtrania, may be related in some 
way to the otherwi se closely knit BeZtrania group. But 
although there is, as I have tried to demonstrate, a 



strong case for condensing the five Beltrania genera 
into one (as their weighted resemblances in Table 4 
suggest), there can be little justification for includ
ing Hemibeltpania , Chaetendophragmia or Subulispora in 
this expanded generic concept. 

Table 3 

Positive resemblances between genera (unweighted -
out of 10) 

"" X 5! en "' I» I» "' "' 9 0 

"' "' ... " .... ~ ... ... ... "' tr 
rt rt .... 0 ... 0 

" " en tr "' en .. .. ,... . "' ~ rt 

" " 0 ... ..... 
..... ,... . '0 ~ .. ... 
0 "' en " tr 
'0 ... ..... .. .... "' en ... en " .. ... ,.... .. ,... . ... 
en .. .. 

Beltrania 8 8 7 6 4 3 

Beltraniopsis 9 8 7 5 4 

Beltraniella 9 6 4 3 

Ellisiopsis 5 4 3 

Pseudobeltrania 5 4 

Hemibeltrania 3 
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Table 4 

Positive resemblances between genera . 
(Weighted - out of 47) . 

tll tll t'l '1l ::c 
ro ro .... "' ro .... .... .... ro 9 
('T ('T ,... c ,... 
" 1;1 ' "' c. 0" 
Ill ,... 0 ro 
::> ::> 0 0" .... ,... .... '0 ro ('T 

0 ro "' .... " '0 .... ,... ('T Ill 

"' .... "' " ::> ,... Ill ~ 
,... 

"' Ill .... 
Ill 

Beltrania 37 37 30 24 10 

Beltraniopsis 40 33 27 13 

Bel traniella 43 27 10 

Ellisiopsis 17 10 

Pseudobeltrania 13 

Hemibe ltrania 

Rhombostilbella 

Chaetendophragmia 

5! n (/) 
::r g. 0 Ill 

g ro c 
('T .... 
ro .... 

"' ::> "' ('T c. '8 ,... 0 .... '0 " 0" ::r Ill 
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Ill 

9 9 8 

12 12 11 

9 9 8 

2 9 9 

12 12 11 

5 12 11 

4 5 

12 



The five core ' genera ' in what I have called the 
BeZtrania group contain in all only about 20 species. 

35 7 

I suggest that even were the number of species to double 
(which it well may, as the hyphomycetes of the tropics 
are more fully enumerated) it would be easier to track 
down any of them initially under a s ingle generic head
ing (largely on the basis of qualitative features) then 
run it down t o species by using the . r emaining qualitative 
features for subgeneric groupings (which might correspond 
to the genera now recognized), and finally by means of 
quantitative differences . 

If we adopt the traditional monothetic stance , we 
can define the BeZtrania group as producing biconic , or 
sometimes turbinate , pigmented conidia which have a 
hyaline equatorial band. But that gives a very inadequ
ate account of the group as a whole, and since othe r 
very unusual or even unique characters are also found in 
the majority of species within the group , it seems mor e 
reasonable to include those in the generic constellation, 
adopting a more polythetic approach . 

Among the unusual, rare , or unique features already 
enumerated , no less than fivQ are present in at least 
four of the five genera. These five features ( # 6 , 9 , 
10 ,11,14 in Table 1) are present in BeZt~ania, 
BeZt~aniopsis and BeZtranieZZa; four of them in 
EZZisiopsis, and three in PseudobeZtrania . Only one of 
the five is found in HemibeZtrania . I propose , t hen, that 
membership in the expanded , s lightly polythe tic genus 
BeZt~ania sensu lato be granted to fungi possessing any 
three of the fi ve features listed be low: (1) dark se tae , 
(2) setae or conidiophores with radially lobed bases , 
(3) swollen separating cells, (4) biconic conidia 
(5) conidia with hyaline equatorial band . 

Us ing this polythe tic concep t , I believe t hat all 
species thus far descr ibed in BeZt~ania, Belt~aniopsis , 
BeZt~anieZla, EZZisiopsis and PseudobeZt~ania fall 
within the limi t s of the s ingle expanded anamorph-genus. 
HemibeZt~ania is clearly excluded . 

It is e ncouraging to note that Pirozynski & Patil 
(1970) fore s hadowed the pr esent paper by reducing 
EZZisiop is t o synonymy with BeZtranieZla . 
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I have deliberate ly delayed until this point any 
consideration of the species most recently described in 
HemibeLtrania, H. navicuLaris Sutton. Sutton (1976) 
reports that his collections of the new taxon '" have not 
only shown characteristics of HemibeLtrania but also 
extraneous features [sic ] not hitherto reported in the 
family (sic].'" Sutton notes that the new species is 
'" similar in morphology and ontogeny of conidia .. . . • to 
RemibeLtrania species but in addition to sol itary conidia 
it produces short chains of up to 3 conidia . Were it 
not for this feature there would be no hesitation in 
placing the species in HemibeLtrania , but, if a strict 
interpre t a tion of the gen~ric limits is imposed, there 
would be no alternative to the introduction of a new 
generic name to acconunoda te it . " 

I consider that the inclusion of this species in 
HemibeLtrania involves an excessive extension of the 
generic concept. Not only are the conidia of the two 
extant species of HemibeLtrania obovoid or limoniform 
and not a t all 'navicular' or spindle-shaped, but they 
never form in chains, and compl etel y lack the swollen 
separating cells which Sutton invokes as a derivative 
of the chains found in his fungus. If we can extend the 
generic limits of HemibeLtrania to include an additional 
shape of conidia, and conidia in chains, how much easier 
it would be to ex tend the limits of BeLtrania to incor
porate the other four genera already mentioned, which 
already have so much i n common with the original genus . 
Sutton' s new fungus , e ven if it can be postulated as 
having some relationship with the BeLtrania group -
and perhaps it can - must surely be regarded as distinct 
both from BeLtrania sensu lato and from HemibeLtrania. 
It possesses none of the const ellation of five f eatures 
that characte rize Beltrania sensu lata, and is not much 
more s imilar to HemibeLtrania, as that genus has generally 
been understood. I t could , in fact , be considered more 
close ly allied to SponayLocLadiopsis M.S . Elli s , or to 
HapLariopsis OUdemans (see Ellis 1971 : 293- 294). 

Since this is the beginning of the debate , I am 
deliberately refraining from making the suggested trans 
fers, not wishing to prejudge the outcome , or to clutter 
the literature with combinations that may, if the argu
ment goes against them, be rendered s uperfluous . 
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(2) Chalar>a - Chaetochalara 

As Nag Raj & Kendrick (1975) showed, Chalara is 
unique in its production of cylindrical, phialidic, 
amerosporous or didymosporous conidia from a conidio
genous locus l ying at the base of an extended cylindrical 
cellarette. Unique, that is , except for the contiguous 
genus Chaetochalara , which has exactly the same charact
eristics , with one addition, that of dark setae. Although 
tlag Raj & Kendrick were conservative and retained both 
genera , it seems to me that there is now ve ry little 
reason to do so. Chaetochalara has only six species 
(Nag Raj & Kendrick 1975) and could be absorbed into 
Chalara with virtually no loss of information, since the 
six species would constitute a small subgeneric group 
that could be quickly keyed out on their possession of 
setae . . . (Remember that some members of Beltrania sensu 
l ato have setae , while some do not). I propose, there
fore, that the concept of the genus Chalara be expanded 
to admit species with setae , Chaetochalaro becoming a 
facultative synonym of Chalara 

(3) Circinotrichum - Gyrothrix - Ceratoc~ium 

The only feature separating Circinotrichum, with 
six species , from Gyrothrix, with twelve , is the un
branched setae of the former vs. the branched setae of 
the latter (See Pirozynski 196~). Species of these two 
genera are remarkably similar in every other respect. 
Referring back to the Beltrania discussion, we may note 
that two species of Beltrania, B. mundkurii Pirozynski 
& Patil and B. santapaui Pirozynski & Patil have recently 
been described as having branched setae , while the other 
members of Beltrania sensu stricto all have unbranched 
setae. Although I know it i s not always safe to transfer 
taxonomic conclusions from one situation to another , this 
is s ure l y a case in which what makes sense in Beltrania 
does so also in Circinotrichum - Gyrothrix . I there
fore suggest unification of the two genera, with 
Gyrothrix becoming a facultative synonym of Circinotr i 
chum. 

Cerotocladium Corda 1839, with one species, C. 
microspermum Corda, has branched setae like Gyrothrix, 
but while the conidiogenous cel l s i n Gyrothrix arise 
from the substrate, the almost identical cells of 
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Ce~atoa~ium arise along the lower part of the setae. 
This might seem like a reasonable generic distrinction, 
but for the fact that the conidiogenous cells of a 
r ecently described Circinot~iahum, C. pseudoa~um 
Pirozynski & Patil, also develop along the lower portion 
of the setae. Thus Ce~atoa~ium mia~ospermum is to 
Gyrot~ix what Ci~aino~ahum pseudoa~um is to the 
r es t of Ci~aino~ahum . If C. pseudoa~dum can be 
accepted as a good species of Ci~ainot~iahum (and I do 
not see why it should not be), then Ceratoa~ium 
miaJ•ospermum can now be logically and comfortably dis
posed in Gyrot~ix - and hence in Ci~ainot~iahum 
sensu lato. Once again it is encouraging to note that 
Pirozynski & Patil (1970) having described Ci~aino~iah
um pseudoa~um, drew attention to the s ame logical 
redisposition of Ce~atoaladium mia~ospennum, though they 
did not go as far as to propose the second step. 

(4) Ant~omyaopsis - Sale~ostilbum 

Sale~ostilbum septen~ionale Povah has recently 
been revealed as the synnematal anarnorph of Collybia 
raaemosa (Persoon ex Fries) Quelet (Watling & Kendrick 
1977). Its conidia are formed by the arthric disartic
ulation of closely clamped hyphae in the head of the 
synnematal conidioma. Quite independently, it has also 
been s hown that Antromyaopsis b~oussonetiae Patouillard 
& Trabut is the synnematal anarnorph of Pleurotus 
aystidiosus O. K. Miller (Jong & Peng 1975 , Pollack & 
Miller 1976). Its conidia form in e xac tly the same 
manner as those of Sale~ostilbum, though the Pleurotus 
also produces an anarnorph on the rnonokaryotic mycelium: 
this is , of course, not clamped and the arthric conidia 
are not as distinctive as those of the dikaryon. 
The lite ra t ures of these two basidiomyce tous anarnorphs 
have followed separate, if parallel, paths, and the 
actual comparison between them has been made only very 
recently (l~atling & Kendrick 1977 , Kendrick & Watling 
1979) . I t seems that there is little reason to maintain 
them as separate anarnorph- genera , and I propose that 
Salerostilbum should become a facultative synonym of 
An tromyaopsis . 



(5) HeZisaus - C~vatospora 

HeZisaus Zugdunensi s Saccardo & Therry, the type 
species of HeZisaus Saccardo, has tetraradiate, amer
osporous, phialidic conidia in which the three upwardly 
directed arms are comparatively short (Carmichael et 
al. 1980, Fig . ll7D). Because those of H. 
Zongibraahiatus Ingold were much longer, Nilsson estab
lished the segregate genus C~vatospora Nilsson ex 
Marvanova & Nilsson for it. The only significant 
differe nce between H. Zugdunensi s and C. Zongi braahiata 
(Ingold) Nilsson (Carmichael et al. 1980 , Fig. ll9A) 
lies in the respective lengths of the three upper arms 
of their conidia. Since both species are amphibious, 
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and the conidia of both are basically amero- staurosporous 
and phialidic , I consider their segregation to have been 
unnecessary. I therefore suggest that C~vatospora 
should become a facultative synonym of He Li saus. 

EXCEPTIONS DUE TO CONVERGENCE 

I must now s ound a note of warning. The stauros
porous conidia of Variaosporium, Dendrospora and 
Dendrosporomyaes share a ba~ic pattern of construction 
eve n to the constrictions at the base of each branch or 
arm of the conidium. Ye t Nawawi et al. (1977) showed 
unequivocally that Dendrosporomyaes proLif er Nawawi , 
Webster & Da ve y has dolipore septa , and must therefore 
be a basidiomycetous anamorph . Dendrospora ereata 
Ingold, on the other hand, has simple septal pores, and 
i s the re fo re assumed t o be an ascomycetous anamorph. 
The status o f Variaosporium has not yet been resolved. 

Spiniger Stalpers was e r ected for basidiomycetous 
anamorphs that in most ways r esemble OedoaephaLum 
Preuss . We may expect to encounter other unclamped 
basidiomycetous anamorphs which may well display similar 
paralle l ism or convergence with ascomycetous anamorphs. 
But thes e ca ses will be the exception rather than the 
rule . I do not think that arguments of possible poly
phyly can r easonably be advanced to de f e nd many of the 
segr egate gene ra produced in r ecent years . 
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SUMMARY 

The authors discuss the taxonomy of Candida, Torulopsis 
and Cryptococcus . According to a previous proposal the Aa . 
still rete in valid the idea of unify these genera . Ho1tever 
it seems necessary that two genera are created from the 
resulting larg grouping: this to separate the species 
related to hemiascomycetes from those related to basidio
mycetes . 

During a meeting on the genus Candida, held in Pisa in 
December 1977, the systematic status of the genus was 
discus sed (1) . The idea of joining together Candida and 
Torulopsis, so far regarded as being separate genera , was 
considered worthy of attention . The validity of this 
proposal was warranted by several arguments , the most 
convincing of which was the recognition of the fact that 
the main differentiating character , i.e. the ability to 
form mycelial filamen~s , is valuel~ss . 

We ourselves mentioned some· species which originally 
known to be filamentous , subsequently lost this property . 
On the other hand there are some tipically not filamentous 
species that under the influence of particular stimuli, 
show filamenL production . Horeover, structural , b i ochemical 
and taxonomic similarities between Candida and Torulopsis 
were ment:ioned . 

In this comunication we intend to confirm our previous 
statements and to add some additional considerations . 

Our discourse starts from the genus Cryp~ococcus . As 
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ir has been poinred our by Phaff and Spencer (2) , it is 
more and more difficult to maintain the distinctions among 
Cryptococcus, To~u Zopsis and Rhodoto~ula. Capsule formation , 
absence of myceliar filaments and inability to produce 
carotenoids have lost much of their va l i dity as di scrimi
nating characters . Perhaps the ability to assimilate ino
sitol is the on l y discriminat ing character . Not much 
indead ! Moreover the validity of this character is questio
nable , because some species included in rhe genus Candida 
are able to ut ilize inositol. 

Moreover , till a s hort while ago it wa s assumed that 
none of the C~yptococcus species produces spores . The dia
gnosis of t he genus prep~red by Phaff and Spencer says: 
"ascospores , tel i ospores , ball istospores are not produced". 
Now the situation has changed . It has been shown that also 
rhe rype species C~yptococcus neoformans has a sporogenous 
st age, characterised by filament formation and by the pro
duction of heterobasid i ous like structures , f or this phase 
the genus FiZobasidielZa ~won- Chung was established . Subse
quently , two additional s pecies have been found to be 
spor ogenous : C~. ce~anus Phaff et al. and C. lactativo~s 
Fell et Phaff . But these spec i es are related at one asco
genous genus: Spo~opachiderrnia Rodr igues de Miranda . Hence 
i n the Cryptococcus the s ituation of Torulopsis and Candida 
ex ists . 

As far as To~Zopsis and Candida are concerned , van 
Uden and Buckley (3) have really pointed out that these
parat ion of t he two genera was based upon arbitrary 
standards . 

In 1977 we proposed the unif ication of Candida and 
Toru lopsis on the basis of several arguments (1) . 

In october 1978 Yarrow and fleyer ( 4) advanced the same 
pr oposal, s uggesting s i mply the s uppr ession of rhe genus 
To~lopsis through the transfer of its species into Candida . 
To do 1:his , they introduce the follOI,ing amendment in the 
Candida diagnosis: "pseudoyphae absent , rudimentary or well 
developed". 

The Yarrow and Meyer amendment leaves the problem of 
the characterization of the genus unsolved since characte
rization of t he genus unsolved since filamentation , withe 
the other characters , is no longer valed . The only attribute 
remaining in this large group of asporogenous yeasts is 
cell- shape , altnough variable . In one sense it i s a return 
t o the past . 

We believe that the right approach to the taxonomic 
revision of the yeast including Candida, Torulopsis and , 
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eventually, C~yptococcus, must start from the basic consi
deration , already advanced by us in 1977 , that within each 
genus there are caxa belonging to hemiascomyceces and taxa 
belonging to the heterobasidiomYcetes . 

It is evident thac yeast species showing such a greac 
taxonomic diversity cannot be grouped under che same genus . 
It is well known that the different taxonomic position 
entails peculiar properties: i.e . the value of G + C% , the 
structure of the cell wall , the s tructur e of hyphal septa 
when hyphae or pseudohyphae are produced , etc . 

It must be stressed that within Deuteromycetes (Hypho
mycetes ) this distinction is usually made . For exampl e , 
Spiniger Stalpers has been segregated from Oedocephalum 
because its sexual stage shows basidiomicetous characters 
( 5) . Idem for Moniliophtho~a Evans et al. segregated from 
Monilia f or ident ical reasons (6). 

We suggest that the Candida-Torulopsis-~yptococcus 
group might well be divided into two genera on the bas is 
of cheir phylogeny . 

The introduction in the diagnosis of the sentence "DBB 
positive" for one genus and " DBB negative" for the other 
is sufficient:(·) 

"Cells globose , oval, elliptical or el ongate; never api
culate, trigone or flash-shaped. A rudimentary or a more 
or less developed pseudomycelium may be presenc . Some 
species produce a capsule . Multiplication by budding . 
Nitrate assimilation : variable. 
Fermentation: positive or negative 
DBB: positive 
For some species a sexual s tage referable to the hetero
basidiomycetes is known". 
"Cells globose etc ..... . 
DBB: negative 
For some s pecies a sexual stage referable to the hemi
ascomycetes is kno,·m11

• 

The biochemical characters maintain their taxonomic 
importance in the definition of the single species and va
riety . 

The denomination of the two genera is irrelevant questi
on . 

Fina l l y , since the new caxonomic atcachmenc will lead 
t o an increased amount of species , it would be desirable 
to arrange them into groups , by analogy with the situation 
of other large genera (i. e . Aspergillus, Penicillium, Fusa-

(·) For DBB test see van der Walt and Hopsu- Havu (7). 
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l"iwn, etc.). 
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SUI'lNARY 

A culture derived f rom a British Columbia collection of 
11Patella" contradicts produced both the teleomorphic state and a 
Dichobotrys anamorphic state when grown on several media. The 
teleomorphic sta t e characteristics are intermediate between those 
of Trichophaea .!· str. and Sphaerosporella. The anamorphic state 
has 8-9 um diameter s ubglobose to globose conidia with a 1 um broad 
pedicel and typically produces three to f ive conidia per conidioge nous 
cell . The isolate has a rosy buff to salmon pink colonial and 
conidial color when grown on PDA under 12 hr diurnal f luorescent 
illumination, and mature apothecia are present 18-21 days after 
inoculation onto CM or CMMY agar. The combination Trichophaea 
contradicts (Seaver) comb. nov. is proposed and an emended descr'iption 
is given. 

A small, lenticular, dark brown discomycete was 
collected in British Columbia during June 1971. Its 
distinctive features were: the smooth, broadly ellipsoidal 
ascospores; the short, light-colored marginal hairs, each 
with a subglobose basal cel l ; and the long , brown, 
flexuous hairs scatter ed over the undersurface of the 
receptacle . Cul t ure attempts with 2% water agar (WA) and 
corn meal-malt extract-yeast extract agar (~n1Y) succeeded, 
and the fungus was subsequently grown on these and on corn 
meal agar (CH) and potato-dextrose agar (PDA) after Lacey 
and Bridgmon (9). The isolate produced both a 
Di chobotrys anamorphic state and a teleomorphic state 
w~th dark brown apothecia which, when grown under room 
conditions, were identical to those of the parent collec
tion . The collection and culture are similar to the 
sphaerical-spored Trichophaea brunnea (Alb. & Schw. ex 
Fr.) Batra & Batra and to the ~riant of I · abundans 

1Bascd in part on a disser tation s ubmitted to the Gradua te School of 
Oregon State Univers ity in partial fulfillment of the requirements 
for the degree of Doc tor of Philosophy. 

2Present address : Tree Fruit Research Center, 1100 N. Western Ave., 
Wenatchee , WA 98801. 
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(Karst.) Boudier (1,5,10), but the British Columbia col
lection differs f rom both these species in the greater 
breadth of its ascospores and in the blunt tips of its 
lower excipular hairs. A long-neglected species, Patella 
contradicta Seaver, closely matches the characteri~ 
of the BC collection (15). Comparison of the BC collec
tion with Seaver's type confirmed the identification,and 
the BC collection was reported as P. contradicta in the 
Pezizales Checklist (11).. -

The generic name Patella Weber in Wigg. ex Seaver is, 
however, a synonym of~der genus Scutellinia (Cke.) 
Lambotte (4) . Species formerly assigned to Patella have 
thus been reassigned to other genera such as-xnthracobia 
Boudier, Cheilfjenia Bouoier , Humaria Fuckel, Leucoschpha 
Boudier, Scute 1nia, Tricharina-EekDlad, and Trichop aea 
Boudier (7); however, Seaver ' s P. contradicta has not 6ee1 
reassigned . In my judgment, it-should be transferred to 
the genus Trichoehaea. The following new combination and 
emended descr1pt1on are therefore proposed: 
TRICIIOPHAEA CONTRADICTA (Seaver) H. J. Larsen, comb. nov. 

=Patella contradicts Seaver, Mycologia 32:567 . 1940. 
Figs. 1,2 . 

Apothecia gregarious to crowded, sessile, early becoming 
slightly concave but flattened at maturity, 1-2.5 DIII diam; hymenium 
"Isabelline" (19'1) 1 to "Sepia" (13"m) brown with the apothecial 
margin darker, elevated , and clothed with an inconspicuous fringe of 
hairs; lower margin and flank clothed with scat tered longer and 
darker hairs. 

Excipular hairs of the upper margin typically single but 
occasionally grouped in small fascicles, very short , 20-45(-65) X 
4-6 JJm , hyaline to very light brown , thin-walled, (1- )2-4 celled, 
narrowing quickly above the 8-10 lJm diam swoll en basal cell and 
teminating in a narrowly obtuse to acuminate tip; excipular hairs 
of the lower margin and flank longer, 80-ll5 ( -140) X 5-7 pm , J -5 
celled, ''Umber 11 (15m) brown, more flexuous , also arising from a 
swollen outer excipular basal cell but more gradually tapering to a 
narrowly obtuse tip. Ectal excipulum 180-230 lJm thick at the base, 
narrowing to 60 lJm thick toward the margin of the apothecium , com
posed of texture globulosa toward the base of the apothecium with 
cells ( 10-) 25-60 um diam and the oute r most cells brownish walled; 
grading into texture angularis fo r the upper half of the ectal 
excipulum, with the 15-40 X (5-)10-15(-20) um cells oriented with 
their long axis perpendicular to the outer surface. Medullary 

lcolors after Rayner (12) with Ridgeway (lJ) equivalents in 
parentheses. 

Figures 1-2 . Trichophaea contradicts. Fig. 1. Oichobotrys 
anamorphic s tate by phase contrast microscopy. Bar•SO }Jm. 
(A) Typical dichotomously branched conidiophores with conidia . 
(b) Atypical trichotomously branched conidiophor e with catenulate 
ampullae (arrow). Fig . 2. Teleomorphic state cross- section by 
bright field microscopy showing the duplex excipulum. Bar•lOO }Jm. 
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excipulum 60-100 ~m thick, composed of t extura intricata wi t h cells 
5- 8 um diam . 

Asci cylindrical, ope rculate, J-, eigh t -spor ed , lSQ-170 X 
11-14 l!m. Ascospore& uniseria t e, smooth, broadly e llipsoidal to 
occasionally s ubsphaerical , (12-)14.5-16(-18) X (8.5-)9.0-10 . 5(-11) 
)~'Ill, mode 15 X 10 IJm, conta ining one or usually two oil drops and a 
large DeBary bubble when mounted in lac tic acid, lactophenol, or 
Melzer's reagent; nuclei car minophobic. Paraphyses slender, septate , 
Wlbrancbed, 15trl70 X 1.5-2. 5 vm; apices enlarged to 5- 8 1-1 m diam, 
usually clavate to spatulate, wi th the apical cell brownish and con
taining numerous small oil droplets . 

Anamorphic s t ate assigned to Dichobotrys Hennebert. Colonies 
on CM agar effuse, s preading rapidly, i n i tially white becoming cream
white with age and conidial production, hyphae hyaline, prostrate, 
septate. Conidiophore& erect . 4- 6 um diam, d ichotomous l y (t;a r ely 
trichotomously ) branched 2-5 times beginning at one-half to two-thirds 
their 180-1000 ~m total height , pr imar y branches (15-) 30- 80(-100) um 
long, secondary and subsequedt branches 15-25 um long, the branch 
length decreasing with each furcation, t erminal branches bea ring 
paired, inflated, cylindrical to clovi form or spbaerico~ ( r arely 
catenu1ate-sphaerical) ampullae which develop 3-S(- 8) simultaneous 
conidial buds and collapse at maturity. Conidia holoblastic , single 
celled, smooth s ubglobose to gl obose, 8- 9 um diam, cream-white to pale 
ochraceous en masse, with a 1 X 1 um cylindrical pedicel attached to 
the conidia8t"""'iDatUrtty and r emaini ng f r om the 2-4 1Jm high X 1(-2) 1-1m 
diam dentic l e; cell wall uniformly thickened. Homotha~lic, with 
mature apothecia produced 18-21 days after i noc ulation on CM and CMHY 
agar. 

Colonies on PDA more floc cose and with more abundant aerial 
myce l ium, initially white but becoming "Rosy Buff" (13"0) and finally 
11Flesh11 pink (5' d) when grown under daylight fluorescent lights with a 
12 hr diurnal off/on cycle. Conidiophores a nd conidia s i milar to 
those on CM agar, but much more abundant a nd the conidia "Salmon '" · 
(11' d) !.!!. masse . Few or no apothecia produced on POA. 

Habitat : On burned soil or charcoal in l a t e spring or early 
s um:Der. 

Distribution: Knovn only f r om the type locality at the New 
York Botanic Ga rden and f rom Glac i e r National Park, British Columbia, 
Canada. 

Materials examined: Canada: on burned soi l a nd litter at 
the e dge of a fores t fire site , beside Transcanada Highway No. 1 in 
Glacier National Park, Britis h Co lumbia, col. H. J. Larsen, 26 June 
1971 (HJL F-204; OSC 33,351); United St ates : on burnt gr ound, New 
York Botanic Garden, Bronx, New York City , col. F . J. Seaver, 27 June 
1916 (NY) (HOLOTYPE). 

Culture: H. J. Larsen 62-I, derived f r om collection HJL F- 204. 
Culture to be s ubmitted t o the American Type Culture Col lection . 

DISCUSSION 

The trans f er of Seaver's P. contradicts to Trichophaea 
is based upon t he presence of br own hairs arising f r om the 
outer ce lls of the ectal excipulum, the presence of oil 
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droplets in the ascospores, the lenticular apothecia which 
lack carotenoid pigments , and the Dichobotrys ana~orphic 
state (Fig . l ) (6. 7). The genus Sph.aerosporella (Svr"l:ek) 
Svrcek & Kub itka s hares these characterLst>cs and differ s 
only i n having sphaerical spores (3,4,7,14) . Ko r f (7,8) 
has advocated t he merger of Trichophaea and Sphaerosporella 
on the basis that the difference in as cospore shape i s 
insufficient t o s eparate these gener a. T. contradicta 
supports th i s t enet since its broadly elripsoLdal 
ascospores (L: \-1 1. 5) are nicely intermediate between 
those of species with s phaeric.al spores (L :W 1.0) and 
those of species with e ll ip tical ascospores (L:W 1.7- 2. 9) . 
Kor f ' s view is t herefore accepted here and the species is 
assigned co Trichozhaea since it has prior ity if the two 
gene ra are merged 7). 

The species most c losely related to T contradicta 
appear to be T. brunnea and the dark apothecia l varLant of 
T. abundans. -Been-or-these pyrophilic species are dark 
Dro~ave a duplex excipulum and a Dichobotrys 
anamorphic sta t e (1 , 10 , 14). Ascospore s hape and excipular 
hair morphology and distribution are the primary differen
ces separating the three species . T. brunnea has 
sphaerical ascospores and excipular-harrs-wnfch are often 
fasciculate near the apothecial mar gin and whic h l ack 
enlarged basal cells. The ho lotype of T. contradicta has 
a f ew small fasc icles of excipular hairS at the apothecial 
margin, but the fasciculation i s neither as common nor as 
obvious as in T. brunnea. T. abundans has narrower 
ascospores (L:W 1~ longer excipular hairs at the 
mar gin (50- 80 urn long) and on the lower exterior (80-150 urn 
long); t he basal cell of the excipular hairs of T. abundans 
i s also less enlarged than those of!· concradicta .-------

The anamorphic state of T. contradicts dif fer s in 
several respec ts from the foUr DLchobotrys species 
descri bed by Hennebert (5) . As seen in Table I , the most 
distinctive characteris tic separating the species is the 
number of conidia produced per ampulla . The conidial 
sizes and shapes for D. abundans Henneb . and D. sessili
~ Henneb . overlap-those-ror-the ! · contraGicta anamorph, 
our-g. sessilispora is readily distinguished by its broader 
pedicel. The degree of conidiophore branching has only 
limited value as a diagnostic ~haracter since it varies 
with the r ichness of the medium for D. abundans (2) ; 
s i milarly, many conidiophores of the-T.~icta 
anamorph t end to have f our to five diChotomtes when grown 
on PDA but only two to three dichotomies when grown on WA. 
Trichotomously branched conidiophores and catenulate 
ampullae, like those occasionally observed in the I· 
contradicta anamorph (Fig. 1-B) , are reported only for 
Q. sessL lLspora (2) and neither feature is typical for 
either s pecies . The "Ros y Buff" to "Flesh" pink colonial 
and "Salmon" pink conidial coloration, observed when the 
T. contradicta anamorph is grown on PDA under 12 hr 
Oiurnal fluores cent illumination, contrasts with the 
ochraceous colors r eported for the other species (2 ,5) . 
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Table I. Characteris tics of the anamorphic state of I· 
contradicta and known Dichobotrys species. 

No . of 
Conidia Conidia-

Dichobot r:t:s per Conidial Conidial Pedicel phor e 
species ampulla s ize shape wid th branches 

T. contradicts 3-5(- 8) 8-9 urn 1(-2) urn 2-5 subglobose 
"inamorph t o globose 

Q. ~ 10-15 8- 11 X napi form to urn 3-7 
7- 9 um s ubglobos e 

Q. brunnea 6-12 , 12-15 globose 
lJID diam. 

2- 3 

Q. 12arvis~ora ''numer ous' ' 4-6 X napiform to urn 1-4 
4- 8 um subglobose 

.Q_. sessilispora 1- 4 (6- )9- subg1obose 
10(-14) to globose 
~m diam . 

3- 4( - 7) 
um 

1- 3 

I thank the New York Botanical Garden for lending me the type 
collection of P. contradicts. Support during the intial stage of 
this s tudy was-provided by NSF Graduate Traineeship CX 1697. 
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The genus CopM:ttu. (Kilnbrough and Korf , 1967) includes 
those species of coprophilous discomycetes with eight or 
multispored, nonamylo i d asc i and smooth as cos pores with 
characteristic gaseous inclusi ons referred to as deBary 
bubbles . Cop1w.b.U> was placed in the t r i be Thel eboleae of 
the Pezizaceae , and a t otal of s i x speciew we re transferred 
to the ge nus . In recent studies of the Pezizales, CopllO:tM 
is recognized and the tribe Theleboleae i s raised to fami l
ial rank (Rifai 1968 ; Eckblad , 1968). However, cy tological 
and deve l opmental s tudi es by Kish (1974) suggest t hat t he 
genus shows muc h closer affin ities with t he Pyronemataceae 
than l<ith the Thelebola ceae. Morphological and cytochemica l 
similari ti es between t he apical ap~aratuses of asci i n 
P!f'tortema and Copllot~L~> shown by Samuel son (1978) suppor t · 
t his view . 

According to Eckb lad (1968 ), van Brurrrne len stud ied the 
type of LepolLi.rta rnu.t.t.Wpo11.a Velenovsky and found it t o be 
identi ca l with Aoc.obo.i.ul. <~e~dec.<i116poii.U4 Crouan , the holotype 
of Cop11.o:ttu. Kor f and Kimbr . Thi s implied to Eckbl ad t hat 
LepolLi.na should be the correct name for Copllot~L~> . Ki mbrough 
(1970) discussed the nomenclatural problem in greater de ta il 
and po inted out t hat, in viev1 of the mu l tipli city of orga n
i sms that ex is ted on t he type of LepolLi.na , the genus wa s 
perhaps based on a type cons isti ng of two or more entirel y 
di sconcordant elements. He concl uded that the unambiguous 
taxon Cop11.ot1L1> shoul d be retained . 

1 Fl or ida Agri cultural Experi ment Stati on Jour. Ser. No. 2363 
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In a monograph of the North Ame r ican species of Cop~tu6 . 
Kimbrough , Luck-Allen, and Cain (1972) transferred five 
more species to the genus and described six new ones. Taking 
into account observations on these species, they further 
modified the ori gi nal generic diagnosis of Cop4otu6. Subse
quent to thi s monograph, the following species have been de
scribed, C. W.eho.~>UJUJ!J Bell and Kimbrough (1973), C. ba.eo-
4po~ Jeng and Krug (1977), and C. 4~engpa.Aen6L6 Thind 
and Kausha l (1978). These differed largely from previously 
described species in ascospore size and shape. 

During a study of coprophilous fungi on dung samples from 
California, a species of Cop~atub was discovered which could 
not be identified as any of the currently accepted species. 
Thi s fungu s is , therefore, described as a new species. 
Cap4otu6 4pha.~o4po~uo Gibson and Kimbro ugh , sp . nov . 

(Figs. 1-7) 
Apo.thec<.a. dMpeMa. vel. g~egcl/Ua , 4€.64-Ue, 0. 2- 0. 7 11111 

.in cii.amW.O , alba. vel. 6~e peUu.c.ida., p!Umo g.f.oboM demwn 
dMc.o.idea., ~up~6-ic.iM Mpe/l.Ua. p~ Mc.i p~.tlw.den6 . Exc.ip
u.lwn bMa.iL6 e .tex.twr.a. g.f.obo~a.. e 2-3 ~bu:tta. c.~ 
c.ompo~~ , c.el..f.u.f.a.e 5 . 0 -6. 5 ,wn .in cii.runwa, c.el..f.u.f.a.e 
mMg.ina.ieA elanga..ta.e. , 6.0- 8. 5 x 2.0-3.5 ,wn. Mc.i 8-~pa~. 
c.y.UndMc.u vel. c..f.a.va.ti , e bM-i a..t.tenua.ti, .tha.U6oiU]l{.6 vel 
aliqi.W.YI.to .tltunc.a.ti , 76-89 x 13- 19 JJlTI· Mc.o~paMe un.U.~e 
m.i.nuo Mepe bi4~a..te , g.f.a booa.e vel ~ ubg.f.obaoa.e , 8.0-8.5 
x 5. 5-6.0 ,wn, unuoq~que "deB~y bubble" c.an6p.ic.uuo pMe
d.Ut:te. Pa.Mphy~M 6.tli6MmM , ~ep.ta..ta.e , ~.tmp.f.ex vel p~pe 
bM-i ~a4-i, gu..t.tu..f.a..te , .in.te.Mwn 4up~ne .f.ev~ .tll'n.f.a..ta.e. 
In 6.Uno eqa.tnwn. 

Holotype : On horse dung f rom San Bernardino Co. , Cali
fornia, N. side of Granite 1·1ts., el. 4200 ft., T. C. Emel, 
3/27/75, FLAS F 52105 . 

Apothecia scattered to gregarious, sessi le, 0.2-0.7 mm 
in diam, white to almost translucent, at first globose, 
then becoming discoid, surface roughened by protruding asci; 
basal excipulum of a .tex.tuM g.f.obo4a, in 2-3 cell layers 
with cells 5.0-6.5 urn i n diam; marginal excipulum with cells 
elongated, 6.0-8.5 x 2.0-3.5 urn; asci eight-spored, cylindric 
to clavate, attenuate at the base, dome-shaped to somewhat 
truncate, 76-8g x 13-19 um; ascospores uniseriate, les s fre
quently biseriate, globose to subglobose, 8.0-8 .5 x 5.5-6.0 
urn, each with a conspicuous deBary bubble; paraphyses fi li
form, septate, simple or branched near the bases, guttulate, 
sometimes sl ightly i nfla ted at the apices . On horse dung . 
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COt-f~ENTS 

Coptotuo ~pha~o~po~ differs from all other species 
described in the genus in having spherical spores. All 
previously known species have ellipsoidal spores. Apothecia 
of C. opha~oopo~ (Fig. 4) are similar to those of C. 
a!b~duo (Boud.) Kimbr . and C. wint~ (Marcha l) Kimbr. in 
that they are white to translucent throughout developme nt . 
The cell s of the medullary excipulum (Fig. 2) are very 
simi lar to those of C. gtauc~ (Rehm) Kimbr. and C. 
b~ev~cuo (Vel.) Kimbr., Luck-Allen, and Cain. However, 
the marginal cells of the ectal excipulum (Fig. 3) are more 
like those of C. dupiuo Kimbr. and C. niv~uo (Fckl.) Ki mbr., 
Luck-Allen, and Cain. The uniseriate to sometimes biseriate, 
8-spored asci (Fi gs. 1 and 5) are typical of several spec ies, 
including C. giauceiiuo , C, ieucopo~wn Kimbr., and C. 
ochnaceuo (Cr. and Cr.) Larsen. The septate , filiform, 
ba sally branched paraphyses (Fig. 7) are simi lar to those 
of C. de>Wvi.11o.i.deuo Kimbr . Although it shares many common 
features with other species of the genus, when spores are 
examined, C. opha~oopo~ is not li kely to be mistaken 
for any of the known spec ies. 
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Figs. 1-7. CopM.tu4 ~pha~Mpo~uo. (1) A mature ascus with 
spherical ascospores showing conspicuous deBary bubbl es, 
X 1000. (2) Section of apothecium showi ng cells of the 
medul l ary excipulum, X 400. (3) Apothecial section with 
elongated marginal cells of the ecta l excipulum, X 400. 
(4) A mature apothecium on dung, X 30. (5) An ascus 1~ith 
plasmo lyzed, immature spores, X 1000. ( 6) An empty ascus 
with attached operculum, X 1000. (7) Septate, filimorm 
paraphyses, X 1000. 





380 

LITERATURE CITED 

Bell, Ann and J. W. Kimbrough. 1973. Co~otuo ~cho4UAU4 
sp. nov. from New Zealand. Trans. Br i t. Mycol. Soc. 61: 
190- 193. 

Eckblad, F. -E . 1968. The genera of operculate Discomycetes. 
A re-evaluation of their taxonomy, phylogeny and nomen
clature. Nytt Mag. Bot. 15: 1-1 91. 

Jeng, R. S. and J . C. Krug. 1977. New records and new species 
of coproph ilous Pezizales from Argentina and Venezuela. 
Canad. J . Bot. 55: 2987-3000. 

Kimbrough, J. W. 1970. A segregate of A&cophanU6, Copnotuo 
v4. l epoM.na. . (Thelebolfceae, Peziza l es ) Ta xon 19 : 779-
781. 

and R. P. Ke rf. 1967. A synopsis of the genera and 
---species of the tribe Theleboleae (=Pseudoascobolaceae_. 

Amer . J. Bot. 54: 9-23. 

, E. R. Luck-Allen , and R. F. Cain. 1972. North Amer
~n species of Copilo.ttu. (Thelebolaceae : Pezi za les ). Canad. 

J . Bot. 50: 957-971 . 
Kish, L. P. 1974 . Culture and cytologi cal development of 

CopMtuo lac.teU6 ( Pez i za 1 es). f·1yco 1 ogi a 66: 422-435. 
Rifai, f1. A. 1968. The Australasian Pezizales in the herb

ari um of the Royal Botanic Gardens Kew. Verh. K. Ned. · 
Akad. Wetensch . Afd . Natuurk. Tweede Reeks . 57: 1-295. 

Samuelson, D. A. 1978. Asci of the Pezizales Ill : The api
cal apparatus of eugymnohymenial representatives. Amer. 
J. Bot. 65 : 748-758. 

Thind, K. S., S. C. Kaushal, and R. Kaushal. 1978. The 
genus Co~otuo in India. J. Indian Bot. Soc. 57: 63-67 . 



N 
April -June 1980 

LATER STARTING POINT BLUES. II . 

DUMONTINIA TUBEROSA: THE THORNY THICKETS OF 

SYNONYMY AND SOME EXAMPLES OF NOMENCLATORIALISM* 

RICHARD P. KORF 

Pl ant Pathology Herbarium, Co rne ll Unive rsity 
l Lhaca , NY 14853 

and 

Ll ND A M. KOHN 

Depa rtme nt of Bota ny, Clems on Uni versity, Clemso n SC 2963 1 

SUHHARY 

Six examp l es der ived from a s tud y o f the synonymy of OuiT'IQn
~ ~ a re used to i llus trate tha t "learning t'OiTVe 
with l a ter s tar ting poi n t s " y ields onl y f r u s trBtio n for the con 
scientious m yco log i s t. Later s t a rting points not onl y f ai lf to 
d VO id p re-s t o rt i n g-poin t bibliographic wor k, but crea te an 
addition a I , i nto lera ble b ibl iog ra ph ic load, a nd p ernic iou s l y 
cr ea te n ew names (l egal fi c t ions ) . Adop t ion o f a favored s ta
tus for t he "basic books1

' o f Persoon and Fri es , coup l ed with 
a c h a n ge o f the s tarting po int to 17SJ , o ffer s great h ope for 
nomencllltural s tability . 

" Some have plunged in to t he horny thi cke ts o f sy nony
my, flo unde ring ami d the multitudinous meticu l os i t ie s 
o f Nomenc lal o ri a li sm, 2 from whi c h they r are ly eme r ge un 
scathe d; .. • . 

2 NOHEffCLAiORIAliSH. An in tr ic ate , esoteric art whi ch strive s to af
f i x to every living creature (pl ant or ani •al) a definite unchangeab l e 
La t in labe l in strict ac cordance wi th the very l atest 'liews about 
Scientific Noeenclatu re. The object of the art wa~ to r each f i nality; 
bu t it ha s not attained tha t end, nor can it , so long a~ the eu l t ipli 
tity of na ture i s ri val led by the variety of •en ' s • in ds . A naturalist 
shou ld take heed lest he bec o•e too no enclator ia listieally • i nded. 11 

- \,1 , B. Gr ove , Britis h Ste m- a nd Leaf-Fung i , vo t. 2 , p . 
637. L93 7 . 
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I NTROOUCT ION 

La ter Stll r t ing points were introduced for certain groups of 
plant s , including the fungi, for t he purposes o f bringing order and 
simplici t y · to the citation of names in those groups tha t Linnaeus 
(1753) h,ed not adequately treated. Our altempts to follow the later 
starting-point pr-ovisions of the Internationa l Cod e of Bot a ni ca l No
mencla t ure ( JCBN } (Stafleu, 1978) ha ve demonstrated cons i s t entl y 
that rather than reduce the work of taxonomis t5, these prov i5 ion s 
inordinately increase the work load and yield often completel y arbi
trary result s . A s ingle synonymy i s cons idered here i n some detail, 
that of Dumont ini a tuberosa ( TABLE 1 ), a species t rea ted b ~ the 
junior author in her monographic s tudi es o f Sclero tinla (Kohn 1 

1979). Citation of the authorities for the dozen neines in synony my 
Is unnecessa r i l y complex and required untold hours o f bibliographi c 
research, most of wh i ch was d i rectl y the resu l t of l a ter sta rting
point provisions. We cannot even cla im , after our exhaus tive sea rch 
of the literature, tha t we have correctl y cited the n a mes in tha t 
Table. 

Two ear l y-described fungi have usuall y been sy no n ymized, Oc to
spore tuberosa Hedwig 1789 (TABLE 1: Rcmk 1) and Peziza tubei=OSa 
Bulllar~ (Rank 3). The two epithets happen to""""'b'eihe same , 
but the n ames res t on d i fferent t ype spec imen s. A year after Hedw ig 
published his name, Dick son transferred it to Peziza (Rank 2). Sui 
liard 's name, publi shed s till a year later, woUT'Ci't)e a l a ter homo
n ym of P. tuberose (Hedw.) Dicks. were I t not for the prov i sion s 
of a latir starting po i nt , which devalidate all three nl!lmes . Be
cause these are Ascomy cetes ( part of the Fungi caeteri ci ted i n 
ICBN, Art. 13 . 1 (f)], special sta tus Is giveniOlhe names u sed b y 
Fri es In the Systema mycolog icum 1821 - 1832. Fries recognized Bulli
ard as the a~f the name he accepted, Peziza tuberosa, and 
he consi dered Octospora tuberosa Hedw . to be a taxonomic synon y m 
of i t . We may con sider t~er the I CBN Fries thereby sanctioned 
the use of Bulll a r d ' s name . 
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b y 

date 

TABLE I : THE SYNONYMY 

38 3 

12 Dumontinia tuber osa (Bu l l. ex Merat) Kohn, Myco taxon 9: 
433 . 1979 . -

3 [ Pez i za tuber osa Bu l l. , Hi s t . cha mp . Fra n ce p. 266 , 

8 
1 

10 

11 

9 

p l . 485 , Ill . 1791 (pr e-s ta rt ing p o int; not va l id ly 
pub l i shed [I CBN, Ar t . 13 . 1 (f) ], " l a ter homonym" 
o f P . l uberosa (Hedw . ) D ickson 1790 ) . ] 

Peziza tuberosa Bu ll . ex Me r a t , Nou v . f l . envi r . 
Par •s ed . 2, 1: 24 . 1821 (san c tioned [ I CBN, Ar t. 
13 . 1 (I) ) b y F r ies , Sysl. myco l . 2 ( 1) : 58. 1822, 
2 ( 2): 612. 1823) . 

Rut s troemi a tuberosa (Bu ll. ex Mera l) Kar s t. , Bl
d r ag K.S nnedom F i n l a nds Na turF o l k 19: 105 . 187 1. 

Hy menoscyphus tuber osus (Bull . ex Mera t ) Ph il \ . 
( ut " Hy menoscypha tu berosa "), Ma n . Br i t . d i sco
myc. p . 11 3 . 1887 . 

Whetze lin ia tuberosa (Bul l . ex Mera t) Korf & Du
mon t [ut "(Hedw . ex Mera t )'IJ":' Myco log i a 64 : 250. 
1972 . -

[ Oc tospor a tuber osa Hed w . , Oeser. micr .-an a l. muse. f r on d. 
2: 33 . 1789 (pre-st a r ting poin t ; not va l id l y publ ish ed 
[ ICBN , Arl. 13.1 ( f )j) . ] 

[ Peziza tu ber osa (Hedw .) Di ckson, Fasc. pl . c r y p t . 
bri t. 2: 25 . 1790 (pre- s t a r ti n g p oi nt; n o t va lidl y 
p ub l ished [I CBN , Ar l. 13 .1 ( f) j ) . ] 

Peziza tuber osa (Hed w.) Dickson ex F ic inus & Schu
bert ( ut " Di ks.") , Fl . Dresd en E'd':' 2, 2: 456. 1823 
(va l id l y pub l ished l a te r homon y m, illegi tima te ), 
not P . tuber osa Bu ll .~ Me r a t 1821 . 

Sc l er o tini a tuber osa Fucke l (ut 11 (Hedw. ) " ] , Jahrb. 
Nassauischen Ver ei n s Na tu r k . 23- 24 : 33 1. 1870 (8 
n e w n ame [ ICBN, Art. 72. 1 Note 1 )I . 

Ph ia l ea tuberos8 Gil l e t ( ul "Hedw."}, Ch amp . 
F r a n ce d i scomyc . p . 97. 188 1 ( 1882? ) (p n e w n ame 
[ I CBN , Art. 72 .1 No te 1) ). 

Macr oscyphus tu b er osu s [ Hed w .? Bull.? ] S .F. Gr a y, Na t. 
a rr. Br i t . p l . 1 : 672. 1821 . 

NOTES ON TilE TABLE: The synonymy is essentia l ly a r evised 
a rrangement o f the early Laxonomic s ynonyms and the later 
nomcnc latura 1 synonyms f r om Kohn ( 1 979); I ater taxonomic 
synonyms given t here , o f no nomenc l atural sign ificance , 
a r e intenti onal l y omitted he re . 
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An exam i nation of the literl!ture will s how the reader that In al
mos t no instance have any of the post-1820 names appearing In 
TABLE 1 been given the author citations · attributed to them there, 
simply because the provisions of later star ting poin ts are too compli
ceted for even the best-intentioned workers to follow. Not a single 
t ex tbook, not a si ngle flora, not a single monograph (save that of 
t he junior a uthor) uses what we consider to b e the "correct" author
Ities under ICBN . An y claim tha t l a ter starting points l ead to s t abi
lit y in names lind o!!luthor citations is wholly inconsistent with these 
results. 

By a s eries of "examples," we hope to lead the reader to a bet
t er understanding of how 18ter star ting points have caused and wil l 
cause havoc in nomenclature. W. B. Grove, to whom we fondly dedi
cate th is paper, had it right: there are Indeed "thorn y thickets of 
synony my" and "multitudinous meticulositles of Nomenclatorlal lsm'' 
(Grove, 1937 : 637 ) . 

AN HISTORICAL PERSPECTIVE: THE 1753 STARTING POINT 

When the Interna tiona l Botanical Congress of 1867 adopted it s 
f irst Code, the Lois de Ia Nomenclature Botan i que prepared by Al
phonse L. P. P .---cie Candolle, the Linnean binomial syst em wa s a
dopted, but no "starting point" was established. Nomencla ture was 
not to be seriou sly discussed again at an in ternational Botanical 
Congress unti I the Par i s Congress of 1900 moved t hat the subject of 
nomenclature be given careful consider a t ion a t the Vienna Congress 
of 1905. The next five year s saw a flurry of ac ti vi t y , Including 
publica tion of the unfortunate "American Code" in 1904, which was 
proposed for comple te substitution for- the laws of 1867. At the Vien
na Congress the Amer ican Code ga i ned few adherents, and the new 
se t of laws retained pr-actical l y the original form, w i th some altera
tion s and additions. The rules were seen to apply pr incipally to 
vascu lar plants, and the special problems in connect ion with crypto
gams wer-e placed in the hands of committees, to be given further 
consideration a t the Brusse l s Congress In 191 0 . A s tar ting point for 
vascular plants wa s designated at t he 1905 Congress: Linnaeus's 
Species Plantarum ed. 1 (1753). 

MORE HISTORY : THE LATER STARTING-POINT CONCEPT 
ANO THE SLIDING DATE 

It was at the Brussels Congress of 1910 that decisions were made 
on appropriate starting points for cryptogams. Myxomycetes and LI
chens have the same s tar ti ng point as do vascular plants : Linnae
u s ' s Species Plantarum, ed . 1 (1753). Fungi wer-e to s tart with 
Fries's Sys tem~i cum 1821-1832, except for Ust ilaginales, Ure
dinales and Gasteromycetes which date from Persoon' s Synopsis Metho-
dica Fungorum 1801 • 1 ---- ---

The question o f list s of nomina conservanda among cryptogams, 
also on the agenda for consideration at Brussels, was pu t off for 

The ust ruorkable decision, perhaps , reach ed by the specia l conitteu at 8ruuels , 
wu to adopt Hirn's 1900 Monoqraphie ~ tconographie ~ (ledogoniateen as .a shrt ing. 
point book, fewer than ttn years af ter its appearance. 
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for the 1915 Congr-ess, since it wa s evidently impossible to compile 
such l i s t s before the dates of pri or i t y wer e fi xed. World War I inter
vened, and the next Internati onal Botanica l Congress , in Ithaca, 
1925, did not toke u p nomenclature. 

The Cambr idge Congress of 1930 and the Ams ter dam Congress of 
1935 did not change the s ta rting po int s proposed for fung i in 191 0. 
It was n o t until 1950 tha t the n ex t International Botani ca l Con gress 
was held , following Wor ld Wa r I I, in Stockholm. At i t , a distinc ti on 
was made between s tarting-poi nt dates and s tarting-point books that 
proved o f major significance in ci tation o f names o f fungi. 

Each of the Codes from 1910 to 1935 had li s ted a year (or a 
ser i es of years ) , a n d th en the name of a n author a nd the title o f 
a book, b ook-series , or monographic article . The major fun ga l en
try , tha t of Fri es ' s Sys tema Myco logicum, had the d ates 182 1- 1832, 
often referred t o in ~erature as a "s liding date." Jus t how 
that 12-year s p a n was to be treated was n o t spe l led out i n the 
Codes, nor was there any agreement amon g prac t icing myco logists. 
The dates on wh ich the various par t s of the Sys t ema had appeared 
was es tablished with f air precis ion : vo lume 1 ~' 2(1) in 1822, 
2 (2) i n 1823, 3 ( 1) in 1829, and 3 (2) and the Index in 1832. Fr ies's 
E lenchus Fungorum, both vo l umes appearing In 1826, was a suppl e
ment to the Sys tema, bu t whether or no t it was a pa,.t o f the " start 
ing-poin t book" was neither s p e lled out i n t he Codes nor was there 
general agreement on i ts s tatus a mong myco logi s t s . 

Some my co logists t r'eated the la ter starting point o f Fri es ' s Sys te
ma to mean tha t each taxonomic group s tarted with its f i rjt treat 
ment in tha t series. Th u s mos t Ba si di omyce tes were held o beg i n 
their nomenc lature In 1821 , since they were, for the mds t part, 
trea ted in vo l ume 1. Among Oiscomyce tes, for ex.!Jmple, the G og lossa
ceae, trea ted in vo l u me 1, a l so had an 182 1 sta rting date ; many 
o thers date from 1822, wi t h sti JI others s tarting (along wi th mos t 
Py r enomycetes) i n 1823 , e tc. Some mycologists held to an 1821 start 
for al l of these fungi, while others held that the 1832 index should 
be the d ecid ing da t e . Confus ion r e i g n ed, of cour se, si n ce different 
in terpr e ta t ions gave rise to differen t name choices or authdr c1ta
tions . 

J t is onl y fai r to poin t out tha t the bas ic r eason for choos in g 
the works of Persoon and of Fries was tha t their wor k represented 
the firs t major comprehensive trea tmen t s of fungi. Bo th men' were 
considered to be the real "fa thers of myco logy " as we k now i t. The 
confusion that ex i s ted in t he ear li er litera ture had been sorted ou t 
to a g r ea t ex tent i n these two works , and the mycologists who vo ted 
for these works as s tar ting-poin t volumes In Brus sels in 1910 probo
b l y c hose as wise l y as it would be poss ib le to choose today . 

EXAMPLE 1: THE 1950 STOCKHOLM CONGRESS 
(OATES, NOT BOOKS, AND THE NON-ACCEPTANCE OF 

THE FILTER SYSTEM) 

The most significant change in la ter s tar ti ng-point procedures 
grew out of a decision implemented at the Stockho lm Congress to 
ass ign prec ise dates to s tarting- point books . The exact date o f pub
lica t ion of man y books was n o t known, and arbitrar"y dates were 
chosen for those s t ar t ing-point books wher e the actua l date was un-
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cert~ln. Linnaeus ' s Species Plantarum ed. 1 wa s o r b l t rer i l y da ted 
1 Ma y 1753. Pe r soon ' s Synops is wa s a r bit r aril y date d 31 December 
1801 , a nd the f i r s t volume o f Fries's Sys tema was arbitrari l y dated 
1 Januar y 1821 . ---

For myco logi s t s these new dates had profound effects . The dat i ng 
o f Persoon' s work clearl y made all o ther works published in or be
fore 1801 pre-starting-point . Simi larly, the cho ice o f 1.1. 1801 for
volume I of Fr ies ' s Sy s tema made an y publication appear i ng i n 1821 
pos t-sta rting-point ( th us v a l idat ing the publication of 5. F. Gra y's 
~ ~ Arra n gement .£!.. Br i t ish Plants, over whi ch muc h con tr o
versy hed ex isted as to whe ther i t was pre- Fries ia n o r p os t- Fr les
ia n). 

Starting point s were thus to be dates , not b ook s . Fo r nearl y ell 
groups of plant s a particular book was deemed to have been pub
lished on the s t art ing-poi n t date . This wa s not true , however, 
o f cert ai n a lga l groups ' and of Fung i caeteri. The my cologi s t s a t 
Stockholm, aware tha t mos t of the Fungi cae teri were no t i nc luded 
in vo lume 1 of the Systeme, and that the s tart i ng- point d a te d i d 
not corr e late with any s t arting-poi nt ' book for such fungi,--acTopted 
a complicated , confus i n g l y worded conC'ePi' aimed at giv i ng pri vi
l eged sta tus to Fri es's names; they included fo r the fir s t time the 
Elenchus under the umbrella of pri v i I edged n a mes : 

"Art . 23 . f. fU NG I CAETERl. 1 J a n. 182 1 ( fri es . Syscema Myco l og tcum 
Vo l . 1). Vo l. 1 oC t he Sy s t ema ls t r eated as havi ng a ppea r ed o n 1 Jan . 
1821, and the Elenchus fungo rum ( 1828 ) i s t r eated as pa r t of the~
ma. Names o f FUNCl CAETERl publi s he d in o t he r wo rks between the dates 
01 the (lrs t (Vol. 1) a nd t as t (Vo l. 3 pa r t 2 a nd inde x ) pa r ts o f t he 
Systema wh i ch are synonyms o r homonyms o f an y o f the FUNCl CAET ERl i nc lu
de d In the Sy stema do not affec t t he nomenc latura l status of names used 
by Fries In thi s wor k . " 

This remarkable wording wa s the result of a comprom ise among 
members o f the Sp ec i al Committee for Fung i and Li c hens, who had 
not seen f it t o a dopte the "fil ter" s y s t em proposed b y M. A. Donk 
and others . Th at system had a s I t s f ocus a s imple process f or deter 
mi n i ng name u sage: o ne would fir s t turn to the ind i ces o f the Sys te
ma, or of Persoon 's Synopsis for the groups concerned there;-lo 
delermlne Jr the starting-point outhor hod adopo ted a name (or had 
placed I t i n synonymy ) . If the name was accepted i n th e s tar t i ng
poinl b ook , one' s literature search was o v er, a nd the name dated 
from I ts appearance there. I f the name wa s lacking or unacc<'pted, 
it' s dote s t a tus wou ld be f rom the firs t accep tance after the s tar
t ing-po in t da te. The filter sys tem th u s gave protected---sta t u s to the 
names In Fr ies's and Persoon's major works, would ha ve c u t b ibl io
graphic work ror most o f the names accept ed in these works , a nd 
would h ave gi v en u s two book s tha t would have cov er ed the g r eat 
majorit y of older, pre-sta rti n g-poi nt names . 

The net result of the 1950 deci s ion (and the r ejec t i on o f the " fi I
ter" sys tem) was to multipl y the probl ems o f ci ting n a mes and a u -

for t hen algae arbitr ary da tes were ri nal ly us i gned et th e lening r ad Cong r ess in 
19?5. Th t "s liding- da tes" problus for Hostocaceu we,.. t solwed by usigning one arbitra,..y 
earl y date to a ll par ts of •ult i-y ea r t rea t. ents . Had •ycologis t s opt ed fo,.. a l l parts of 
the Sys tua arbi trar ily da ted 1.1.1 82 1, th e irs wou l d have bun a s i •ilu solution . 
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thori t ies correc tl y , not particularly for Basidiomycetes, but sign i f i
can tl y for Ascomyce tes, Fungi Imperfect ! and "Ph ycomyce tes ." It is 
no longer sufficien t to know tha t F r ies ma y have adopted a certain 
name for a P y renomy cete or Di scomyce te In 1823 ; I f on e f i nds s uch 
a name, o ne is a ware i t has a priviledged s ta tus ("do not affec t 
the n omencla tura l s t atus o f names used by Fries in th is work"), but 
th e s tarting p oi nt for the name is n ot it's u se in t h e Systema in 
1823, b u t is 1 .1.1821. Thi s f ac t i s the b asis for a huge a nd uninten
ded burden being placed on mycologi s t s who a ttempt to follow the 
Code. Failur e to comprehend what i s invo l ved i n bibl iographic "bu~y
work" in sea rching from 1. 1. 1821 - to-da te-of - tr"eat ment -i n - the-Sys tema 
i s the main r eason that those who have ob j ected to changing the 
present wording ha ve cont i nued thei r s tance . 

EXAMPLE 2: THE PROTOLOGUE, 
WHY LATER STARTING POINTS FAIL TO "WIPE THE SLATE CLEAN," 

AND LECTOTYPIFICATIDN OF PRE-STARTING- POINT NAMES 

Those narve in nom~nc latural proced ures t.ave assumed that the 
establi shment o f a s tarti ng-point date automa t ica ll y 0 wipes the s la te 
clean" in that ma ter i al s pub li shed prior to the s tarting point need 
no l onger to be con su lted j the o ld, r are books, availabl e i n on l y 
a few lib r aries , can be ignor ed, si nce the names they contai n a re 
ruled "no t va l i dl y pub li shed." Thi s is not true, because though no
menclaiUre for a group begins with a specific date, taxor')omy b"e
gins with the ear li es t recorded writing. An eJC.ceptionally iJnport ant 
nomencla tura l concep t i s that o f the protologue, defined In ICBN a s : 

"* Procologue (from wowtoc; , fir s t; ~ oyo(, discour:sC!) : eve r ytihing a :s .. 
sociaced wit h a name at its fir st publi ca tion, i.e . diagnosis , desc rip
tion . i I Lust r at i ons . r efe r e nces . "Synonymy, geograph ica 1 dat a . c it at ton 
o£ s pecimens , discuss ion, and corments." 

When p re-starting-point names a r e vali dl y published b y a post
s tarting-point author, he/she ma y or ma y not p r ovide a description 
or d iagnos i s, but u sually does give some r e ference to the pre-st art
ing-point name (even if onl y indication o f the name of the pre-sfart
ing-point au t hor). Typificat ion of the validl y publi shed name Is a 
crucial nomenclatura l act with immense implicat ions concerning wha t 
name mus t be applied fo llowing taxonomi c deci s ions . Ar t icles 7 . 12 
and 7. 13 of th~ I CBN b ear specifically on the ques t ron of the proto
logue in later s tarting- p o int s ituations : 

"7. 12 The type of a name o f a taxon ass i g ne d to a g r oup with a nomen
c l atur:aT sta r t ing-po in t Ia ce r chan 17.53 (see Art . 13 ) ls t o be deter
mined i.n occordB nc c with the indica tion o r description a nd a ny ot her mat
ter accompa nying i ts fi r st valid publication (see Art s . 32-45 ) . 

"7 . 13 Wh e n va l id pub licat i on ls by reference to a pre-sta r ti ng-po int 
desc r iption, the Latte r must be used for pu rposes o f typification as 
though new l y pub I i s hed ." 

The effect of these port ions of Ar t . 7 i s to require consultation 
of the pre-s t arting-poi nt literatur e cited by the pos t-starting-point 
author. Ins tead of the s l ate having been wiped cl ean, such ma ter i 
a l s are "newl y pub lished" a s of th e date of the va lida ting, pos t
s ta rting- poin t au thor ha v ing men t ioned them at a ll . The need to con
sult the o lder II t er a ture i s thus often undimini shed by proVision of 
later s tart ing point s , since mer e reference t o i t in the validati n g 
pos t -s t art ing-point publicat io n brings it "back to l i fe. " 
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It thus becomes impossib le to consi der any of the nomcs i n pos t
s t etr t in~-poin t publicdti ons, i ncluding the Synops i s and the Systeme:t, 
ets s t anding on the ir own if t hey contain ~es ( nea rl y~) 
to earl ie r litera tu r e . No te tha t the pr"otologue inc ludes "every thing" 
tha t appears in the firs t publica ti on (and s ince pre-s tar ting-poin t 
n a mes are not validly publ ish ed , the defi nition' s "f i r s t publica t ion" 
ca n o nl y mea n " f i r s t va l id [i . e . J post -s t a rt i n g-point] publicati on"). 
Arl. 7. 13 sp eclflcct ll y t akes up the si tuation where the v alidating 
au thor· g i ves n o descripti on o r diagnosis : the p r e-s tar ting- po in t de
scrip t ion becomes c rucia l then in dec id i ng on the t ype . Simi !art y, 
Art . 7 . 12 admonishes u s to determine the t y p e of a name n o t only 
from i ndica ti ons or descriptions accompanyi n g the f irs t va lid pub li 
Cd t ion , b u t from " a n y o ther matter a c compan y ing" tha t publica t ion , 
i . e . , the tot al protol ogu e (inc l udihg the references a nd ther eby 
every thing tha t wa s writ ten there i n of t h e older litera tu re ). 

Persoon a nd F ries did n o t work so l e l y a s crea tors : their works 
s t a nd o n the accumu la ted r rsea r c h o f t heir forebea r er s . The Code 
doc s no t d es troy that hi s torica l basis by p r ov iding to ter s tarting 
poin t s . The older b ook s mus t s t ill be con sulted to unders ta nd wha t 
sy n thes i s Persoon and Fries may h ave d on e to b rin g order to the 
litera ture of their past. 

The importance o f the proto logue i s par t icular l y crucial when 
o ne remembers tha t the a rb i trary s tarting- p o int da t e o f 1.1.1 821 
give:;. spec ial s ta tus t o man y p a pers pub l ished in 182 1 and soon 
therea f ter , papers tha t might we ll b e fo rgott en , s ince they e~re often 
only local flori s t ic li s t s . F req uentl y s uch compilers of nttmes had 
no specimens, may never have seen the fungus a t a ll bu t merel y 
have compiled the l i teratu r e c it a t ion. If we were forced to select a 
t y p e spec i men from non- exis tant material, or from a compi ler's mi s
iden t ifica ti on s, we would be in difficu lt s trait s i ndeed . Bu t because 
t he pre-s tar ti ng-po in t name wa s c ited a s par t o f the proto Iogue , we 
a r e free to se lec t a t y pe f rom the origina l ma terial (if it exjs t s}, 
even though the material C;tnd i t s ba s i s in publication is pre-s t a rt 
I ng-po int: It becomes post-s tarti ng - p o int by v ir tue of the pro tologue 
prov ision s of the Code . 

EXAMPLE 3: ON LEGAL FICTIONS CREATED BY LATER STARTING POINTS: 
THE LOSS OF INFORMATION BY SUPPRESS ING CITATION OF THE 

ORIGINAL AUTHOR, THE "TRANSFER" OF PRE-STARTING- POINT NAMES, 
AND OTHER PERNICIOUS PHENOMENA 

In li ttl e of the literature dealing wi t h l ater s tar tin g poi nt s has 

a n y a tt ent io n been d r a wn to w h a t we con s ider to be on e of the mos t 
horren dou s results o f th i s systern . 

Nomencla tura ll y a ware mycologi s ts unders tand that the Code per
mi t s two me thod s o f ci t ing a uthor i ti es for n etmes tha t wer e o riginal 
l y pre-s t ar t ing-po int. I n the words o f the I CBN, Recommendat ion 
46E, 

" 46E . I Wh e n a n a utho r who fir s t va l i d l y publishes a name asc r ibes 
it t~autho r who pub li s hed the nAme befo re t he s taning po int of the 
g r o up concerned (see Art . 13 ) , t he autho r c itati on may inc I ude . when 
s uc h indic ati o n is considered usef ul o r desir:~b l e , the name of t he prc
Slart ing-poln t autho r r o t l owed by~ as In Rec . 46C . 

Examp l es : Lupinus L. o r Lupinus Tourn. ex L. - Bo l et us plpc rat us ~·r . or 
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.!!.:_ pipe r atus Bu l l i ard e x Fr. -~ binale Rn lf s o r ~ ~ 
Ehrenb . ex Ra t [ s . " 

An examinati on of TABLE 1 will r evea l tha t we hd ve retained t he 
pre-s ta rting- poin t au thors' names in r a nks 14, 6 , 8 , 10, 11, a n d 12 , 
si nce without doi ng so i t would b e impossib le to te ll from the au
thor ci tation where the probable t y p e o f the name r es ides ( p erhaps 
the on l y va l i d r eason for c it i ng a n au thor' s n ame a t a ll). If we 
su ppr ess the "ex" a s Rec . 46E. 1 a l lows, we wil l n o l e tha t in Ra n k 
4 Merat, a mere comp i le r of Pari s ian fungi, i s the origi n a tor of lhe 
name Pez izet tuberosa Mera t 1821, a n d tha t his n a me ca n a ppea r 
a lone within the parentheses of t he tra n s fers in Ra nks 8, 10 , 11, 
and 12. Such a species name is d lega l fi c t ion : Meral had n o i n 
tentio n to i nt roduce o nove l t y to sc ience . Has unyone cvt:r seen a 
Merat sp ecimen? He was a follower of Persoon, n o t an innova tor. We 
have been unable to f i nd a n y book or arti c le t htt t credi ts Mera t , 
and not Bul liard, with th is ep i t het, in a n y combi na t ion. Wer e i t not 
for t h e l a ter s t a r t ing- poin t provi sion s , there wou l d b e n o s uch 
sp ecies n a me as P. tuberosa Merati wha t a pit y Rec. 46E . 1 com
men ds such a ci tat"'l''n.---

ln.Rank 6 we find a nother en try, wh ich can b e 11 si mplifi ed" un
der Rec. 46E. 1 to r ead "Peziza tuberosa F ic inus & Schubert 1823. " 
They, too , o f course had----;:;o---ln~of giving my col ogy a "new 
spec ies," but were mer e l y the fir s t after 1 . 1.1821 to l i s t a sp eci es, 
described In 1789 b y Hedwi g as Oc tospora tuber osa , w ithin the ge
nus Peziza. Th e transfer to Peziza was no~heirs : they were 
reporting Di ckson' s transfer of~{Rank 2). Because of l a rer s tart 
ing- poi nt provi s ions , P . tuber osa Fic l nus & Schubert i s a taler homo
nym o f Merat' s narne, both being legal fict ion s . 1 

It i s not even c lear whether under the Code we can speak o f 
"t ran s fers " o f pre-start i ng-poi nt .names. Could Dickson (Ra nk 2) r eal 
l y tran s f er Hedwig ' s name {Rank 1) if neither i s v ti lidl y publi s hed'? 
Can one ci te the authorities for the Ficinus & Schubert name (Rank 
6) o ther than we have done and s t il l r et ai n some indica ti on o f fhe 
nomenc l a t u ra l t y pif icat ion of the name? Ca n one r ea lly s a y that Su i 
li a rd' s name (Rank 3) is a ' ' later homonym'' o f Dickson ' s ( Ra nk 2 )? 
We felt ob l iged to put quotation mark s around " la ter homonym" u n 
der Ran k 3, si nce both are not valid l y publ ish ed n a mes, and thu s 
n o t names at a ll under the Code ( I CBN , Art. 6.6). 

Ther e are s t il l two other l egal fict io n s i n the syn o nymy tha t 
come a b ou t b y a n Interact ion of l ater s tar t i ng- poin c provisions a nd 
Ar t . 67.1 No te 2 a nd Art . 72. 1 Note 1 . These two notes point o u t 
tha t one ca nnot trans fe r an illegit i mate epi t h e t . but if ther e is n o 
obstacl e to t he emp lo y men t of the epithet in a new pos iti on or 
sense, it ma y be adop ted but takes on a difr~rent authorit y . On t: 
of the examples under Art . 72. 1 No te 1 i s b oth myco log i c al and i n 
s tructive : 

"Uredo aegoeodii St r a uss (Ann . Wetter. Ce s . 2( 1) : 10 1. 18 10) i s o 
l ater~onym o f !:!..:. aegopod ii Sc humacher ( Enum. Pl. Sae ll. 2: 233 . 
1803) . ROh ling t ransferred the forme r. to the genus ~; t he re s ul 
t ing comb ina t i on (Dcutschl . Fl. cd . 2 . 3(3) : 13 1. 18 13 ) is t r eated as 
new and s houl d be wdltcn !_:. otegopodi i ROhl., not as !..:_ acgopodi i 

Hoh. too, th at P. tub er osa (Hed11. ) Dick& . (Rank 2) 11ould bt the corre c t n u. dating 
fro• 1790, an d P. tuberon Bull. {Rank 3) t he later ho•ony•. da t ing fro• 1791, wer e i t 
not for the pr ovi'7i.o;:;sor-r;h r starting points . 
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(SLrauss) ROh l. " 

Thu s we fi nd the cita ti on of Sclerolinia tuberosa Fuckel for the 
entry in Rank ?. Fuckel in tende d to trans fer Hedwig's Octospor a tu 
berosa to his n ew genu s, Sclerotinia. Hedwig' s name h~merl
c la tural s tatu s , bei ng pre-s ter li ng-poi nt. F icinu s U Schubert' s use 
of the epi thet In 1623 (Rank 6) d id not cons t i tute a r eprieve for 
Hedw ig ' s epithet, s ince the i r P. tuberosa ( Hedw.) Dicks . ex Ficinu s 
& Schubert i s illegit i ma te becii"Use-Tii'S a (l egally fic t i ti ous) later 
homon y m of P. tuberosa Bu II . ex Mer at o f 1821. Fucke l appea r s to 
have b een thC f~attempt to tra n s fer the Hedwig epi thet f ollow
ing Ficinus and Sch ub e rt. The comb i n a t ion is thus no t to be wri tt e n 
a s 5 . tuberosa (Hedw.) Fuckel, or a s 5 . tuberoses (Hedw.) ex Fuck
el, bu~tuberosa Fuckel. Thi s p8rti cu l a r legal fi c t ion has ne
v er, so far-a~now, been adopted b y a n yon e o ther than the 
junior au thor in her a tt emp t to fol low the Code ( Kohn, 1979). 

Our synon y m y provides a 
1
flna l legal fict ion, the ci t a t ion for Ph i

a lea tuberosa Gillet (Rank 9). Gillet, like Fucke l in the p receding 
e>«i'mple , wan ted to transfer Hedw i g 's spec ies, t his t i me to Phialea . 
For the sa me r ea sons, su ch a tra n sfer i s prohibited under the Code. 
But again Art. 72.1 Note 1 comes into pl ay, for ther e Is no obs t ac le 
to the employment of the epithet 11 tuberosa 11 in Phi a lea . So , again, 
the Code would hav e u s s uppress the origi nal au thor, and to substi 
tute Gillet. We ga i n s till another ins i gh t in to the oper a t i ons o f thi s 
p a rt of the Code: note that even though Hedwig' s nome took on n ew 
life in 1870, now c r edited to Fucke l (Ra nk 7 ), another author, Gi l
let, get s c r edit for the same species in Phial ea (Ronk 9). A ll t h r ee 
are of cour se based o n Hedwig' s t y pe sp ecimen. [Had Gi ll e t men
t ioned Fuckel ' s n ame, it would have been a new combination, Ph . 
tuberosa (Fucke l) Gillet.] -

Are we overs tati ng our case in terming these legal f lcUon s , 
never emplyed by anyone except those determined to foll ow the 
Code, to be examples of a "pernicious phenomen''? We think no t . I f 
nobody Is citing the names cor rectly, something mus t b e wrong. 

EXAMPLE 4: TRIVIAL FLORAS , 
A BIBLIOGRAPHER'S NI GHTMARE, A BOOKSELLER' S DREAM 

The Stockholm deci s ion of 1950 to set the date o f 1 .I .1821 a s 
s tarting poi nt for Fung i caeteri probabl y did more for the rare 
book trade than any o ther Bo tanical Congress action in memory . Im
mense nomenclatura l sign ificance suddenl y d escended upon a host of 
seldom-consulted works that a ppeared I n the period 1821 - 1832. No 
longer was I t possible to cons i der Fries's Sy s tema a s the place of 
validation of names that appeared therein. T rue , the nl!lmes in the 
Systema s t ill had fav ored s tatus, b ut au thor ci tat ion s would have 
to c h ange. Wher e the sen ior author had written Arachnopez i za aure
li a ( Per s . ex Fr .) Fuckel in h is t hesis (Korf , 1952) , he would-n'Ow 
b'e obliged to write A . aurelia (Pers .) Fucke lj where he had written 
Er iopez i a caesil!l (Per-5. ~-) Rehm he would n eed to change to 
E . caesla ~ ex Gra y ) Rehm [ or even to E. caesia (Gra y) Rehm 
lind~. 46E.1]. He was n ow ob liged to cheCk evc;::y-book and p a
per on fungi appearing between 1 . 1. 1821 end laie'l"822 to find who 
f i r st accepted the epithe t concerned , If indeed an yone had done so 
pr::TOr- to Fr ies ' s la te 1822 "sanct ioning" o f !:=._ aurelia and !::. caesia. 
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The senior a uthor had the ver y good fort u n e to become a friend 
of one of mycology ' s foremos t experts on nomencl at ure , a nd a b ibl io
grapher of grea t r epute, Or . D. P. Roge r s, at the New Yor k Bo tani
cal Garden. Roger s quickl y appreciated the sen ior author's Inte r es t 
in nomencla tu re, an d earl y in the 1950' s suppl ied him w i th a list 
of earl y myco logica l b ooks and papers spanning the years 1821-
1833 ; i n 1955 he supp l ied a supplementary li s t. These two l is ts em
bodied muc h of Roger 's bibliographic work on seQuentially deting 
the vari o us works that appeared in the 1821 - 1633 period, for Rogers 
wa s awa re of how signlfi ce nt t hese work s arc In reaching a correct 
author cita ti o n under the Code. They h ave been a bib le of sort s for 
the sen io r au thor during the ensuing (Juarter century . Of course the 
l is ts are incomplete, of course th ere Is now more precise dat ing 
known for some of the items on the li s ts . But they did serve to 
gi ve some ins ight into what the ear lies t va li d name mi ght be . The 
debt to Rogers is freely acknowl edg ed here.-- --

Ano t her o f the senior a uthor' s friends has an equally compe lli ng 
c l aim to nomenclaturol f ame in matters of later s tart i ng poin ts: Ro
nald H . Peter sen . Hi s work led hi m to a d i fferent conclus ion than 
had ou r s, n a me l y that a good index to the 1821 epi thet s a nd their 
pre-starting-poi nt h istory would show that retention of the 1 . 1. 182 1 
s tarting poin t wa s the only logical wo y t o proceed, end would not 
be any great burden . To this end he pub lished the result s of a mas
s ive bibl iographic s tud y of those works published within the year 
1821. (Why h e r es tri c ted himself to th is one yea r Is not full y ex
plained . ) His p apers ( Pe ter sen, 1975a , 1975b, 1976a, 1976b, 1977) 
a re a mas terfu l compila ti on not onl y of the p a p ers of that year", 
but a l so o f the pre- starting- po i nt work s he consulted and from 
which the 182 1 ci ta tions often took their roots. Despi te h is scho lar
shi p a n d diligence, he, too, like Rogers, was unable to sequen t ial 
ly date every article and book tha t appeared in 1821 (Pe tersen , 
T975a:--1976o ). At lel!ls t one has si n ce been shown qui t e concl u sivel y 
to have been publi sh ed in 1820, rhus making i t pre-s t a r t ing-poin t. 
Whenever o n e of these unsequenced 182 1 sources ha s a n a me of i nter
est and a second 1621 author ha s also u sed the name, there is of 
course no wa y to de termine wh ich to ci te. And despite Peter sen' s va
liont effort s, we have discovered with our work wi th Dlscomycc tes 
tha t all t oo often no 1821 a uthor has picked up the epithet, so we 
must t u r n to the 1822 (and, for epithets I n Fries's Sys tema 2(2) , 
to 1823) li ter ature wh ich Petersen did not consider. Then Rogers ' s 
lis t s have come in u seful, though we suspec t the list s a r e incom
plete. For 1822 h e provided only six refer ences [ of whi ch four are 
partia l l y sequenced (a fifth ca n be accura tely dated from the r ecent 
Taxonom ic Li ter a ture ed. 2 b y Stafl eu and Cowan, ( 1976)}. For 1823 
Rogers's lists include only four ent ri es, two of wh i ch are sequenced 
(agein St c fl eu a n d Cowa n a ll ow da tin g f or one of the two unse
quenced en tri es, but the important da te, that o f Fries ' s Sys tema 
2(2) is uncerta in). ---

In addi t ion to the 25 o r 26 1821 pl!lpers no ted b y Peter sen 
( 1975a) , a mycologi s t ought to have at hand all of the 1822 to ea r 
l y 1832 literature if ci ting au thor i t ies for fungi is to be cer tai n , 
even i f the names appear in Fries's Sys tema . That no library I n 
the wor ld p ossesses su ch a comp le t e t~t almos t goes w ithout 
say ing . No serious a ttempt that we know of, save Roger s ' s li s t s, 
ha s ever been di r ected a t the 1822- 1832 li t er a ture. No li s t ing by epi 
the t fo r th a t 11-year period has been undert aken as Pe tersen did 
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so well for the single year, 1821 . Whenever you attempt to follow 
the Code, and are using post-1821-pre- 1833 names, you r only hope 
is to cross your fingers and hope for the best that you have some
how caught the earlies t use of any epithets mentioned . With such 
a sense of inadequacy hang ing over every mycologis t , something 
mus t be wrong. 

EXAMPLE 5 : ON JUGGLING AUTHORITIES 

The synonymy in TABLE 1 has five instances where we have 11 jug
gled" the au thor c itations significantly from t he way they were p ub
lished. In addi t ion to the "legal fict ions" discussed in E)(ample 3 
above (Ranks 4, 6, 7 , and 9), the case of juggling in Rank 11 , au
thors cited for Whetzelinia tuberosa, requires further comment. 

When Korf a nd Dumont ( 19\'2 ) proposed the n ame, they cited It 
as "Whetzellnla tuberosa ( Hedw. e.x Wlerat) Korf & Dumont." Th is. was 
a c lea r error, since Mera t h ad c""'fted onl y Bulliard as the authority 
for the eplthel. Why , then, did Korf and Dumont ci te Hedwig as au
thorit y? They consulted Fries's treatmen t in the Systema 2(1), where 
no au thorities are listed, and where both Hedwig's and Bulliard's 
pre-starting-point names are synonymized . They reasoned (incorrect
l y) that since Hedwig' s was the older name, Fries chose that one 
(the senior author takes the blame for this error); what Korf and 
Dumont failed to do was to consul t the index i n 2(2) , wher e the en
try read s 11Peziza tuberose Bull.", as It is a l so in 3 ( Index), What 
we have done in Rank 11 i s to jugg l e the au t horities they c ited , 
but whether we are justified in doing so is not full y clear, since 
now we Imply tha t i t was a name based on a Bulliard t y pe, not a 
Hedwig type, th at was transferr ed . But their erro r in ci t ing Hedwig 
and Merat (and thus Bulllard) leaves open the question of what 
they did transferj obvious ly they wanted to transfer the correct e·pi
thet ( t hat sanc t ioned by Fries). Whether our juggle of authorities 
is acceptable we leave to others to argue. ( I f our final conclusion s 
in thi s paper are accepted, the point becomes moot.) 

A somewha t simi Jar juggle o f authorities can be seen in Denni s ' s 
( 1956) cita tion o f the combination we have i n Rank 10. He cites thi s 
as "Hymenoscypha tuberose ( [Hedw.] Fr.) Phi II." When one consul t s 
Ph illips's book, one f i nds the ent r y as "H. tuberosa ( Bu ll.)" both 
on page 113 and in the index. Dennis simiTarly ci ted "Rutst r oemia 
tuberosa ( [Hedw.] Fr.) Karsten" for the correc t ci tat ion given in 
Riini<"8. 

One additional en t r y in our synonymy requires serious considet"a
tion , tha t of Ran k 5 . We have indicated thi s as a taxonomic syno
n y m, a nd ou ,. entry, "Macroscyphu s tuberosus [Hedw.? Bu II.?] Gray" 
tells the sto,.y as we now see it: ~ determine from Gr ay's 
treatment wh i ch epithet he trans fe,.red to Macroscyphus. Gray's 
( 1821 ) entr y reads: 

" 5 . Mac roscyphus tube ros us . 
Root tube r ous , irregul a r; 
s hape, c hestnu t or bay . 

Tube r eus l ong-funnel. 
~ very l ong; ~ r a the r small. funnel-

Pezha tube rosa, Dlck son f..!:.m· 2 , 25 ; Sowerby Fungi, 63; ~ 
~· 644 . 

l n woods ; Apri 1." 
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None of the t hree references are to Hedwig or to Bulliard . Each 
can be traced, however. The Dickson reference predates Bull iard, 
and mus t be to Hedwig; Sowerby ' s refer"ence again leads to Dickson 
(i.e., Hedw ig ), but al so t o Wither" i ng ( 1792 ), wh ich I n turn synony
mizes (for the f i r s t time) Hedwig's an d Bulliar d' s names; Persoon's 
r"eference again leads to both Hedwig a nd Bu lliard, as the synon y my 
i s accepted there, too. Whi c h epithet did Gray t rans fer? 

EXAMPLE 6 : 1753 AS THE STARTING POINT , WITH PROTECTED STATUS 
FOR THE NAMES IN THE BASIC BOOKS OF PERSOON AND FRIES 

The sen ior author, as a member of the International Associa
tion' s Spec i al Committee for Fung i a nd Lichens , a nd al so a member 
of the Subcommittee on Later Start i ng Po i n t s of the International My
co log ica l Assoc iation' s Nomenclatur e Commiltee , haS acti ve l y suppor
t ed a change i n the s tart ing poin t for Fung i caeter i , and has open
ly pushed for adoption o f 1 Ma y 1753 (Linnaeus , Spec ies Plantarum 
l!d. 1} as the logical date. In the severa l yea r s si n ce he began hi s 
advocac y (see Henneber t and Korf, 1975), he has come to the conclu
sion that merely beginning with 1753 will not answer all our orob
lems, nor w il l i t necessaril y s impl i f y them. But a proposal original
ly put f orth by the Czechoslovakian mycologi s t , Z. Pouzar , to treat 
Persoon' s Sy nopsis and Fries ' s Sys t eme ( inclusive of the El enchus) 
as "bas ic books" makes so much sen se that he now fu l ly support s 
the concep t o f Pouzar , which has been s ligh t ly modified by our Bel
gian colleague , V. Demoulin, among others on the Subcommittee. I t 
is ins tructi ve t o u se the same synony my we have been d iscuss ing to 
see what would happen to the names a nd a uthor citation s if 1753 
were adopted wi thout the provis ion of a "basi c books" fil ter-9ys tem 
(TABLE 2) and wi th such a sys t em (TABL E 3) . 

A simple r e turn to 1753 causes, for thi s species, a ma jor u~heav

al (TABLE 2 ) . Hedwig's name, b e ing the oldes t, should have been 
used b y Kohn I n Dumont i nia. But i t ca nnot now be transferred 
there b eca u se Kohn (1979) tran sferred Bul l iard's epithet to the 
genus { TABLE 2, Rank 10) ; and Art. 63 r ules that a name i s illegi 
mate if the taxon to which i t was a ppll ~d, as circ umscribed by I t s 
au thor, inc luded the t ype of a n a me or epithet which ought to have 
been adopted. The combina t ion D . tuberosa would be I llegitimate 
and would need to be rejected, ind~ld be forced to co i n a 
new epi the t f or the species when treated in Oumontinia. 

No te that we are s ti II plagued b y legal fi c ti on s and name j ug
gles: Bulliard' s il legitimate epithet took on new li fe and a new au
thor c i ta t ion when Kars ten picked it up I n 187 1 without mention i ng 
Hedwi g . When Ph illi p s and Kohn trans ferred Bu l llard' s epithet, they 
both c ited Ka r s ten's name, and thus can be he ld to h ave transfer
r ed the now va lid epi thet, but thei r comb i nati on s ar'"e il l egi t i ma te 
on a no ther ground: they included Hedwi g's name in their sy nonymy , 
a nd thus did not adop t the earliest avai lable epithet. 

On the other hand, if sp ec ial s tatus is s t i ll given to the names 
accepted in the "basic books" of Persoon (for Uredina les, Us t l lagina
l es , and Gas teromycetes ) and Fries (for Fungi caet eri), it a ppea r s 
our problems are greatl y simplified (TABL£3'). Reintroduction of M. 
A. Donk' s ": Pers . " and ": Fr." n otation for 'sanctioned' n a mes is 
v ery desirabl e . Bul liard' s epithet , accep ted by Fries, becomes the 
correct o ne to u se . The onl y unavai lable n a me in the synony my is 
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TABLE 2 
Rank 

by 1753 STARTING DATE ONLY 
date 

11 Dumontinia [new eolthet requ i red] Korf & Kohn 1980 
I Octospora tuberosa Hedw. 1789 . 
2 Pez iza tuberos a (Hedw.) Dicks . 1790. 
5 Sclerotinia tuberosa (Hedw.) Fuckel 1870 . 
7 Phlalee tuberosa (Hedw.) Gill. 1881 {1882?). 
9 : Whetze l i nia tuberose (Hedw.) Korf & Ourr.ont 1972. 
3 Peziza tuberose Bu ll. 1?91 (va lidl y published later homo-

nym, illegitimate) , not P. tuberose (Hedw.) Dicks. 
1790. 

6 Rutstroemia tuberosa Karst. 1871 (a new name). 
8 Hymenoscyphus tuberosu s (Kar-s t.) Phil! . 1887 ( illegiti-

mate, Art. 63, !CBN) 
10 Oumontln la tub~rosa (Karst.) Kohn 1979 (illegitimate, 

Art. 63, ICBN) 
Macroscyphus tuberosus Gra y 1821. 

TABLE 3 
Rank 

by 1753 WITH PERSOON AND FRIES AS "BASIC BOOKS" 
date 

10 Oumontln ia tuberose (Bull . : Fr.) Kohn 1979. 
3 Peziza tuberose Bull. 1791 : Fr ies 1822, 1823, non ~ 

tuberose; (Hedw.) Dicks. 1790. 
6 RutS'i"rreiiiT'a tuberosa (Bull. : Fr.) Kars t. 1871. 
8 Hymenoscyphus tuberosus (Bu ll. : Fr.) Phill. 1887. 
1 Octospora tuberosa Hedw. 1789 . 
2 Peziza tuberose (Hedw.) Dick s . 1790 (unavailab le : Art. 

13.1 (f) , ICBN, not P. tuberose Bull. : Fr.) 
5 Sclerotinia tuberosa (Hedw . ) Fuckel 1870. 
7 Phialea tuberosa (Hedw.) Gill. 1881 ( 1882?). 
9 Whetzelinia tuberosa {Hedw.) Korf & Dumont 1972 . 
4 Mac roscyphus tuberosus Gray 1821. 

Peziza tuberosa (Hedw.) Dicks., which is disqualified because Fr ies 
sanc t lon~use of another a uthor's later homon y m . Significa;,tly, 
too, the legal f iction s which we complained so bitterly about In Ex
ample 3 above have miraculously disappeared. Fuckel and Gillet 
were free to transfer Hedwig' s epithet (TABLE 3, Ranks 7, 9) ; so , 
too , were Korf a nd Dumont (Ra nk 9) and nobody has t o resort to au
thor-juggling to correct their "m istake" In citing the validating au
thor . And we can forget all about those other legal fictions, the 
"new" names unintentionall y coined b y post - s tarting-point authors. 
The floras of Merat and of Fi ci nu s and Schubert can be replaced on 
the shelves, for we have no need to consult them (nor any of the 
score or more of 1821-1822 books we had to consult ju5 t to be cer
tain we had r eally picked up the first post -182 1 va lidating author). 
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CONCLUSION 

The s tudy of the synonymy of Oumont inia tuberosa leaves liule 
doubt in our mind tha t con t inuance of the present provis ions of a 
later s tartin g po i n t for Fungi caeteri is Intolerable. Wa sted hours 
In the b ooks tacks do not~ y i e l d con si s ten t result s . Man y unan
swered questions plague u s about whe t her pre-s tar t ing-point names 
are even n ames, and a bout jus t who f ir s t validated a name a fter 
the s t a r ting poi n t, ques t ion s that may be i mpossible to answer . 
What facts ca n we d educe? VIe n o te: 

1. La t er s ta rt ing p oin t s do not relieve us of the necess ity to 
cons ult old, pre- s tar t ing- point books. 

2. Lat er s tartin g po int s force us to examine scor es of unimpor
ta nt p a p er s spanni n g 1821 - 1832 (and even after) merel y to determine 
who first af ter a n arbitrary date used lll name olre~dy we ll -estll!b
llshed In the I iterature. 

3. L a ter s t arti n g poin t s generate additionllll names in our synony
mi es wh i ch are merely legal fictions . 

4. Later star t ing points demonstrabl y produce author ci tat ion s 
never before used: in our examp l e, we know c f no author who has 
ever cited any of the pos t-s tarting point n ames In the synony my cor
rectly (except for the jun ior a uthor's nomenclatorial istically exac t 
thesis s tudy). 

5. Adopti on of a 1753 s tar t ing-point date for all fungi , coupled 
with a dop ti on of a speci al status for the n ames u sed in the " bas ic 
books" of Persoon and Fries will yield an immen se s implificati on o f 
bibliographic work , wi II not cause the creation of fictitious new 
names, a n d will yield author c i tat ions that are far more consistent 
with existing literature. 

We call upon t he members of t he !APT's Specia l Committee for 
Fu n g i a nd L ichens to suppor t t he "proposed changes in the Code sug
ges ted b y t he IMA' s Nomencla t ure Committe, Subcommittee 0 : Star ting 
Poi nt Dates ( van Warmelo, 1979 ), a n d specificall y Principle II there
in , Proposa l (32). 
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RE VU E DES Ll VRES 

par 

C. L. II ENNE BE RT 

Book RgvieiJ Edi. f' , C,~oix dt1 Sa~d 3, Lmwain- la - IJeuve 
(JT" 134 8 Be lgz:um 

COLLECTED f!VCOLOC ICAL PAPERS (RECUE IL DES ESSA l S MVCOLOClQUES} 
par Narc i sse -TMo ph il e PATOUllLARD (1854-1926), ~d ie~ pa r L. 
Vogc l c nznng, xxi + 2400 p . , 110 pl s ., 3 vol s . 8° 1 r c li<! toil<!, 
ScpLcmbr c 1978 . A. Asher 6 Co ., Kc i ze r s gracht 526, Ams t e r dam 1002, 
Nc dc rl:md. Prix Dfl . 97 5. - . 

A. Asher & Co. a publi~ e n 1963 l ' E:ssai. tazonomiqu sw~ Zos jQmil -
les et lea genres des Hy~nomyc~te de N. Patouillard (Lons- l e -Saunic r , 
Imp . Ductumc, 1900 , 184 p . , ill.}. Au j ourdhui, il nous off r c da n s une 
fo rt be l l e ~dition Ia pr esqu e to talit~ du r e:ste de 1 ' o euvre myco l og ique 
de Na r c i sse Patouil lard , so it 263 publication s parucs d e 1876 ll 1928, y 
comp ris l e s travnux poschumes ~d i t~s pa r R. He im, e t :tdd it i onn~es de Ia 
mo t ice n ~cro l ogiquc de L. Ma ngin ( 192 7) . Cc r ecueil met .:ainsi ll lo di s 
pos ition de t ous l' o euvr e d' un g rand mycologue f r :m.;a i s qu i consac n s a 
v i e ll l' ~ tudc des Ba s idi omyc~ t c s. On s e ropc ll c ra que cc fut Patoui llord 
qui distingua au s e in des Ba s idiomyc~tes l e s de ux sous - clas ses HJtAr oba
oidiomycdteo c t Homobasidiomyc~tes . Se s cr.avaux multiple s , r ~alist!s au La
bor ato ire d e Cryptog.1mic. de Pod s , su r l e s f l o r es e xotiques l e s p l us di
ve L·sc s ~tcnd irent a u mo nde la r~putation qu' it .1vnit acqu i se e n son poys. 
Pour et r e complbt e , l a r ~ c1dit io n de !' oeuvr e d e P:ttou il la r d devrai c enco· 
r e compr e ndre scs deux s ~ ri es i llus tr~cs e t comment~es d ' cxs i ccota , Leo 
cha111pignons .figuT"AB et d~saA Ms, p.u E. Doa s sans e c N. Pa couil la rd , vOl. 
l (1880-188 1) Exs iccata. n " l-44, vol.2 Atl.ao (1882 -1883) 50 p l nnches co· 
lon~es . Paris , e c I es Tabulae analytitXZe jUngoM.tm . DescY'iptions et analy
ses mi.c'l'oocopiques des champignons nouueau:c, rare a ou critiques, Fosc. I 
!1 7, Ex s iccatn n° 1·700, t o cat i sant 338 p . , 224 p i s . tmp . Ci ndre, Poligny, 
( 1883-1889}, done o n ai:me r ait voir r~impri m~es l e s l!:t ique tt es de s exs i c
cata :mtan t qu e l e s planche s e t l e textc. 

I NTERESTING AND NEW SPEClES OF 8ASl010MYCETES FRO~I ECUADOR, par 
Rolf SINGER, Part 1, r~ i mpression du Supplc!me nt 51 de Nova Ue dwigia 
239·246, 1975, & II, r ~ impression d e Nova Hedwig ia , 29: 1·98, 1977; 
8° , hroch~. J . Cr ame r f! d. , 3301 Leh r e, Deutschland. Prix DH 40 . - . 

Ces deu x a rticles on t trait aux Ba s idiomyc~tes r~co lt ~s en Equateur 
par l' auteur (Pa r tie 1) et pnr P. K. OU!-IONT e t al. de New Yor k (Partie 2). 
123 espl!ces d 'agar ica l e s dont 3 nouve ll e s e t 7 esp~ces d 1 aphy ll opho r a l es 
son t dl1crites e t illustr~ es . On s ' ~ t onncra de vo ir l.:a br ochure s ' ouvrir 

l o 2e pa rc i e pour s e te r mine r, ap r f}s l'index, par l .a l e pa rtie. 

BRIT lSI! ASCOMYCET ES, par R. W.C. DENNIS , 2e l!dit ion, xxiv+.S86 p. ,3 1 
p l s. a u tra it, 44 pls. co l ., r e li ~ toil~, 1978. J. Crame r ~d., postx:! 

48, D-3301 Lehre, Deutschland . Prix OM 200. • . 
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Cett e deuxi~me ~dit ion des British A comycetes , compl~t:emen t r e vue 
e t ~ t endue , es t e n fa it l a t r oi.s i~me ve r sion de l' ouvr age d ' abo rd intitul6 
Bl'itish Cup Pungi ( 1960) . Cette no uve lle 6di tion comp r end 876 esp~ees de 
511 gen ces d ' Ascomyc~ t es , c ' est · Z.·dire 84 esp~ces e t 36 genres de plus 
que dans 1 · ~dit i on de 1968. Les commcntai r es taxonomiques e t l es r~U ren
ccs aux es p~ces vo i s ines non encor e observ ~es dans l es ll e s Br itanniques 
ont 6t6 largeme nt amp l ifit=:es . L ' illust r ation aus s i a ~t~ modi( i ~e . La 
p l a nch e en r"Oul euno 12 es t nouvelle ; l es pl.:l nches en coul e u r s 1 , 2 , 7 e t 8 
rcmpl.ocent l es planchcs non co lor~es 3, t. et 3 1 et La planchc co lorl!e S 
de 1 '6d iti on de 1968. Les p l a nches non color6es 6 , 7, l2 et 3 1 s ont nou · 
ve ll es. S i ! 'auteur mf! rite toute Ia consid~rntion des myco logues pour 
cettc mis e ll jour tant at t c ndu e. d'un ouvrage dt'ijb t an t apprt'ic i~, il faut 
cependa nt r eg r e t t e r de graves i mpe r fec t i o ns de nature ~d itor ia l e . D' abo r d 
Le text c rev i s~ e t amplifi6 sur les Ac r ospe r ma t ace ae p . 427 n'a pa s donnt'i 
Lieu ~ l o s uppr ess i on de 1 ' ancien t cxtc s ur A ~oopel"ntWrr p. 250 . Une inve r
s i on de parties d' ~preuves?! Ia mi se en page a fa it a ppara'itre l es e ncrt'ies 
de I' i ndex troicJ:odea ll undulat;a au x pages 584-585 nu I ieu de l o p . 583 
entre Tr>ichobolus e t unguiculaPia . Et encor e , l e clichagc offs e t, montre 
pour j e ne s ais que lte raison t echn i que, un affaiblis seme nt ma rquli, jus 
qu'a !' e ffac ement, du tcxte A Ia pn r tie gauche de tr~s nombr c uses pages, 
b t e l po int que de nombr eux clicht'is durent Ctre r e trac t'is ll l a main avant 
l'impr ess ion (quelques e xempl es: p.Js s, lJOss, 17 5ss , 201.ss, 350ss. 4 16ss) 
pour l es r e ndre t i s ibles . En fi n 1 'us a ge d' un papic r ~ pa is e t rude r end 
c e l i v r e e xcess ivement vo lumi neux e t d ' une manipu l ation diffic i le e t peu 
agr~ab l e , a1ors qu' it est des tin~ ~ se t r o uver dan s les ma in s de tou s l es 
myco 1 ogues . 

A SOU RCE BOOK OF THE GENUS PHYTOPHTHORA , pnr Ol n f K. RlBElRO, xx + 
4 17 p., ill., r e l it! t oil~, 1978, J. Crame r Ed . FL 9490 VadUz, Li ech 
t ens t e in. Prix OM 80. •. 

Cett e compi l ot i on de tout es l es info r ma ti ons dispon ibles s ur l es 
mul t ip l es aspects de 1 ' ~tude des PhytophthoPa se r a certa inement bi e nvenue 
dans t o us l cs l abo r a t oi r es de phytopatho l ogic au tant que de mycologic. 
L'i n fo rmation , arrang~e par rubriquc, troit c de la mo rpho l og i c , des symp· 
t&nes , de 1 ' i so l ement et de la culture, de lo s porul at io n sous toutcs 
ses fo rmes et de c hnque esp~ce , de Ia s urviva nce, de 1.1 pathogt!o~ci. t ~. 
de la r~s i s tance de l'h5te , de l a gt'! n€tique , de 1 1 t'!cologic, de la cy t o 
l og i c, de Ia biochimie , du contr6 l c e t e n f in de l a descri ption e t de 
1' identifi cation de s es p~ces. Les r t'!f~rences bibliogra phiques sont dis
pe r sf!es dons l e t exte; l es dessins des es p~ces son t de mauvai se qual i t t'! . 
Mais e ncor e ce liv r e at t e indra·t-i l ceux a qui il es t des tin!!, s i s on 
prix r es t e ce qu' i l es t . Si l e text e avn.it H~ plu s compact et. Ia bi.b lio 
gr aphie r t! un i e en une li s t e continue, prh de 150 pages de papicr blanc 
pouva ien t @t re ~ pargn~ es. 

INDEX TO GENERA AND AUTHORS l N GREVl LLEA, par Richar d T. HANLlN. 
167 p. , 12° , br ocht1, 1978 , J . Cr ame r Ed. Ft. 9490 Vaduz, Li echt en
s t e i n. Prix 40. - . 

11 a rrive fr~quemmentqU'un myco l ogue dl! s ireux de gagne r du t emps 
dl!c ide d' ~ t ab lir l 'indcx a l phabt!ti que d 'un livre a ncien sans index qu 'i 1 
cons ulte souvent . Plus ra r e es t l 'idt'!e de l e publ i e r. Auss i faut-il fl!-
1 ic it e r L 'au teur de ce trava i 1, d ' a u cant plus que Grtev iZlea paru ·de 1872 
ll 1894 fut un j ou.rnal tr~s riche e n nouvc3utt!s myco l og i ques. L' i ndex 
des noms d 1 aute ur s fait d 1 a i ll e urs apparattre de grands noms, t e ls que 
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celui. du fondateur N.C. Cooke, e t ceux de Be r ke l ey, Bo udier , Crombie, de 
Bory , J . B. Ellis , E. Fries, Hn ssce, Peck, Philli ps , Flowrigh t, Socc ordo , 
Smith, Roumegu~re e t l es Tula s ne . R. T . Hanlin a a uss i pri s so in de r e 
chercher La date pr~ cise de publication de cha cun des 104 fasc icules 
parua . Z.tai s ~ nouveau, ce l ivre e ut pu caUter La moitil! de son prix, s i 
La dac tyl og raphic du text e r e pr oduit e n offset avait ~ti! plus dense. 

TH E CLAVARIAS OF THE S l KKIM HYHALAYAS, pa r S . S. RATTA & l.P.S. 
KHURANA, 68 p., 89 fig s ., 12 " , broch~, 1978. J. Cramer ~d., FL-
9490 Vaduz, Liechtenstein. Prix DH 25.- . 

The authors are o f those indian myco l ogists, und e r the direc tion 
of Dr K.S. Thind , devoted t o the mycologica l flora o f the Hymal aya s . 
In this sho r t pape r , the a utho r s r e port 30 specie s of Cl3va r iaceae , 
inc luding l new s peci es and 2 new varieties . Oeser i p t ions and d r awings 
are in the Corne r ' s s tyl e . Probably aquare ll es would have been in the 
s ame , if they had not been print e d as worth l ess b la ck and whit e pho t o 
g r aph s. tt i s cer tainly the fr ee:\o m but a l so the responsability of bo th 
the authors a nd th e edit o r to d ecide whe the r or no t a paper as s hort a s 
the p r e s en t one has to be pub li s he d in the s ha pe of a book a nd a t s uch a 
price. Shou ld we sugges t t o J. Crame r taking advices fr om an ed itorial 
board ? 

LES FONOEHENTS DE LA TAXHlOHI£ DES RIIODOPHYLLES ET LEUR CLASS IFI
CATION, par Henri ROMACNESl , extrai t de H. Romagnes i e t C . Gill es 
Les Rhodophylles des forets cotidres du Gabon et de Za Cote d ' I
voire (suppl6mcnt 59 d e Nova He dwigia , p. 25-78 e t 627-644, 1979) 
pr~publi~ e n 1978, pagin~ 1-80, 12 ° broch~. J. Crame r ~ d. fl. 9490 
Vaduz, Liechtenstein. Pr ix DM 19,60 ! 

Ce tirage - la-pa rt , pr~bubli~ sou s un titre diff~ rent , es t extrait 
d'un livre paru en 1979. H. Romagne s i l e des tine "aux myco l ogues qui ne 
seraie nt pas splkia l ement int ~ress~s par La mycof l o r e de ces r~gions, 
mais qu i d~siren t connaitre d 'une fa~ on g~n6ra l e, l es con s~quences di! 
cet t e ~tud e s ur La taxinomi e c t Ia chssificat ion de ce genre difficile". 
C ' es t en fait une fo r me de p l a i doye r insistant en fave ur de l 'us age de 
caract~r es mic r oscopiques tels que l a forme des spores, La pr~sence de 
granules lipid iques e t l a l oca lisat i o n des pigments e t aussi e n faveur 
d'une typifica tion prude n ce des vie ux genres f riesiens. Malheurcusemcnt 
l e s tyl e en est trop celui du r l!qui si toir e contre "l ' o s tracisme" des 
mycologues moins convaincus e t La 11 v4!san ie" d' autres , "ce rt e s trl!:s ~mi 

nents" qui, a-p-pfi:q\J"ant "les dispos it i o ns de notre ma l heu r e ux Code de no
menclatur e avec rigid it t! ", condu i sent l a taxonomic "des pauvres Rhodo
phy ll es " ll "ce calice ame r " qu' e st "t r o i s foi s h~ la s ! la syst~mat iqu '! 

dit c modcrn c des Po lypores e t des Cortici~s " (p . 7, 25 , 31). 

BASIDIOMYCETES THAT DECAY ASPEN IN NORTH #\,~ERICA, pa r J. Page 
LINDSEY c t Robert L. GILBERTSON , 406 p., 260 fig s . , 12 pls. phot. 
b.n., 8 ° , reli~ toil ~, 1978, J. Cramer ~d., FL-9490 Vaduz , Li ech
t e ns t e in. Prix DH 120.-. 

Av ec un a u t r e liv r e de Gil ber tson The fungi that decay ponderosa 
pine~ cet ouvrage s ur l es champignons nuisible s au peup lie r cons ti tue 
un ensemble couvra nt La plupart des c ham pignons 1 ign ivo r es d ' Am~ rique 
d u Nor;d, e t de cette mani~re apporte une base so li d e h une patho l og i c 
des a rbres e t dubois . 395 pages d'un t e xte de nse mai s bien li s iblc, 
oi'.l l es auteu r s d~crivent e t i1 lu s tren t e xce lle mment260 es pikes et 
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fournissent pour c.haque genre des c l ~s d' identification et pour chaque 
esp!:ce les car actares mi c r osc.opiques n~cessaires. Une sfr ie de photo
gr aphics, e n part i cu li er d'excellentes vues de dftail au SEH, donne une 
t ouche vivante ll l n t echnicit~ du con t enu. Un g l ossaire t e nnino l ogique 
donne Ia signif ication de t erme& parfois i nhabituels . L'index, comme 
ma l heureusement be aucoup d' index publ il!: s , s ubordonne l es ~vith~tes sp~ci 
fiques aux noms de gen r es de telle sor t e qu'il es t impossible de r et r ouver 
une esp~ce se to n l ' o rdre alphab~t i que. Par le g r and nombr e d ' esp~c.es 
done 224 sont des Aphyllophoralcs e t dont h distribution es t souven t 
cosmopo l ite, ce livre doit a vo i r une tr~s large audience et La m~rite. 

HYCOLOC I E ET PATHOLOC IE FORESTIERES. 1 .KYCOLOCIE FORESTtERE, pa r 
L. LANIER, P. JOLY , P . BONDOUX etA. BELLEMERE, x i v +487 p. 1 nbr. 
figs., s•, r e l i~ toiU, 1978, Hasson ~d . , 120 Sd . St -CenDain, 
F-75280 Paris . Prix non donn~. 

11 es t peu de pays oU l es ingl!nieur s et phytopat ho logues for est i e n 
di s poscnt d ' un trait ~! mod erne de pa thologic foresti~re. Cet ouvrage ca nt 
att:endu est le fa it de quat r e sp~cia l istes de langue fran~aise , un fares
tier, un phytopatho l ogue e t deux mycologues. f ruit d'une harmonieu se 
concert :a i on des auteur s, cet ouvr age es t sc i en t i f ique , prl!cis, moderne, 
didactique, parfoitcmcnt l!quilibrl! e t t ~mo ignc de la compl!tence de ses 
aut eurs. Le second volume dl!jll poru (Mycotoxon 7 :523, 1978) trait '! de la 
Ptithologie foJ•esti~'f'e , le prEsent volume de Nycologie foresti~l"e. Une 
intt"oduction de 70 p. p4r A. Be llem~re e t P. Joly mont r e l es mult ip l es 
aspects de La v ie des champignons e t de l eur s ttucture. Le reste du vo
lume es t consaer~ aux cl~s d' i dentification des esp~ces significatives 
de c.haque c l asse, famil l e et genre . Quelques 3500 espl!ces fongiques. par 
ailleurs t e prises b l 'index, soo t citl!es, d~crites, illustr~es, ou com · 
ment~es dans l eurs ca ract~res mic r oscopiques ou leur r6lc fo r est i e r. 
Lcs cl~s par P. Joly (Basidiomyc.~tes) et par A. Be l lem~re ( Ascomyc.l!tes) 
soot r ema rquables e t d~notent de v..uJtS d' ava.nt-garde s ur certain s gr oupes 
(Discomyd:tes) . Les illustrations tr~s nombreuses soot de grande pr~c. i sion. 
Ce 1 iv r e es t dest in~ h quiconque s ' occupe de pathologie et myco l ogic des 
4rbres et du bois . Son usage dans l'enseignement universitaire fa voriser a 
le d~veloppemen t de 1a pathologi c fore s til!: r e, discipline trop peu affirm'e 
A ce jour. A c.e niveau, une 4!dition e n langue a ng la ise lui assure r ait une 
tr~s l arge d i ffusion . 

[J(Jl'RYOTIIIIA AND [J(Jl'RYTIS SPECIES: TAXONOMY, PHYSIOLOCY AND PATHO
CENEClTY. A GUIDE TO THE LITERATURE. par \<i.'.R. JARVI S , 195 p. , 8°, 
broc.h~, 1977 . Canada Depar tmen t of Agricu lture, Informat i on Div ., 
Ottawa KLA OC7, Canada, Prix non ind iqu~ . 

Un gu i de d3ne la litt~rature abondantc s ur Botryotini.a e t Botl"ytis 
sous tous l es aspects de 1a taxon0111oie .\ h l u tte, en pass afn t par l' ~eolo 
gi e, la b i o l ogi.e e t 1a pathog~nie. l 'auteur L'a fort bien r~ussi, par une 
sHeet ion judi ci.eus e de 960 r 4!f~ rences bibliog r aphiques et 1' int~grat i on 
de l'in fo r m:Jtion dans un text e ama l ytique et dl1:taill~. Ce livre est 
dor4!: navont l' outil de t ravail de tou s ceux qu i 4!:tudient ees champignons 
et l eu r biolog i e. 

ATLAS DE MICOLOCIA BASlCA, par M. ULLOA et R. HANLIN, xxix + 158 
p., 37 pls . b . n . (dessins e t 233 phot.), 1978, Editorial Conc.e pto, 
Av . Cu o1 uht,moc 1434, M€x i co 13, D. F. Prix non donn~ . 



400 

Ce t Atlas es t en fait un manuel f ort bien illus td: de mycologie 
g~n~rale . Le texte e xpose d'abord La classification des champignons, en
s uit e l eur c r oissance en milie u naturel e t in vit r o et enfin un coanen
tai r e mo rpho l ogique , biolog ique e t 4! cologique sur chaque genre et leurs 
principales cspl!ces. L'illustration abondante est compos~e d'une part 
de 233 exce llences microphotographies e t d'autre part de dessins en 
d emi-ton ll. La "Tulasne" . Elleest l' oeuvre d e M. Ulloa . Ulustrant plus de 
100 es pbces, e ll e l es montrc dons l e urs trait s l ee plus s ignificatifs 
pour un expos~ didactique de La mycologic. Sans douc e l e t exte gagnerait 
b. s ' cnrichi r d'in formations a mon avis importnnt es. Si l'action halluci 
nog~ne de plusi eurs esp~ces de Psilocybe m~rite d' etre mentionnt!e ,la 
pathog~nie d' An71iUaria me1.1.ea ne peut e tre passie sous silence. Si ce 
livre doi t servir ~ l ' e ns e ignement, maitres e t t! tudiants se plaindront 
du mauvais encotlage.du dos qui se brise A la premi~re ouverture, par 
sui t e d e 1 'utilisa tion d ' une r t!sine fri.:abl e au lieu d'une colle fl exible 
~ base de lat e x acrylique. 

F11NCUS-HOST INDEX FOR G~EECE par Maria E. PANTIDOU , 382 p . , brocht!, 
1973, Benaki Phytopathological In s titute, Kiphissia, Athens. 
Prix S 10 .50 pos t e i ncluse. 

Ce t index des champignons de Gr~ce e t de l e urs h5tes couvre plus 
de 2000 esp~ces d e champignons et 1200 plantes · h5tes. Cette list e a la
qu e ll e l' auteur a mis tout l e s oin nt!cessaire se base sur l e d~pouille· 
ment de 129 publications mycologiques e t phytopathologiques ainsi que 
sur l es r elevb des esp~ces prt!serv~es dans l es collec tions de L'Institut 
phytopatholog ique Benski. Cet index ser a fo rt utile h tout mycologue et 
phytopa thologue intt!resd A ces r t!gions. 

A COHPEND I UM OF ALFALFA DISEASES, par J . H. CRAliAM, D.L. STUTEVILLE 
F.l. FROSHEISER e t D.C. ERWlN , 80 p. , 70 figs . b.n. & col., 4°, 
broch t! , juin 1978, The Ame ri can Phytopa thol ogica l Society, 3,340 
Pi lot Knob Rd. , St Pau 1, Minneso ta 55121. Pr ix S 7.-. 

La premi~re partie concerne l es maladie s abiotiques de 1 'Alfafa, 
Medicago sativa , la seconde par tie l es malad i es biotiques, bact~riennes, 
fongiqu es e t autres. 24 111aladies d' orig in e fongique sont dic rites et it· 
l u s tr~es . L'age n t causa l, Les sympt6mes , l es moyens de lutte soot prt!c i· 
s~s e t sou t e nus par des r t! f t! r e nces b ib liographiques . L'illus tration est 
d e t r~s bonne qualit t!, e t pour la moiti~ en couteurs. Une el i d'identi· 
f i cation des malad i es su r Ia base des sympt6mes est auss i donn~e. Toute 
la prt!cision n~cessairc est mise dans 13 description des champignons 
pathog~nes; la nomenc lature, e l l e , es t a peu p r h correc t e , ' Phymatotri
chum ' restant encore d'usage U oU devrait l' e tre PhylMtotrichopsis. 

ANNUAL REVIEW OF PHYTOPATHOLOGY, vo l. 16, par R.C . GROGAN, G.A . 
ZETMYER, E. B. COWLING, ~d., 528 p., 8 ° 1 r elit! t oiU , 1978 . Annual 
Reviews Inc . 4139 El Carmino Way, Palo Alto , Ca 94306. Price S 17 . 

Bi en qu' aucun article ne re l~ve de myco l ogic sys t i!matique , on 
r e tie ndra les progr~ s de la r e cher che myco logique et phytopathologique 
.au Br6 s il (A . A. Bi t a ncourt) , une r i! trospective s ur l'oeuvre d e J . C. Arthur 
(C. B. Cu~mins) et Ju l i us Ku ehn , la culture axf!nique de nf!matode pour 1' 
amate ur de 'n@macode - t r aping fun gi' (J. Vanfl e t e r en) , une r evue biologique 
de ' Phymatotrichum omnivol'Wl'l' ( aujourdhui Phymatotl'ichopsis omnivora) 
(S . D. Lyda), l ea fact e urs de sporulation des c hampignons parasites in vivo 
( J. Rotcm), enfin la gt!nt!tique de l a symbiose e t des r elations inter 
o r gan i smes (W . Loege ring) . 
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ASCOMYCETES OF PAKLSTAN, PART I , par Su ltan AHNAD , Bi o l og i ca l So
c i e t y of Pa k i st3n , Monogr a ph n• 7 , viii + 236 p . , ill . , s• , agr a 
f l! , 1978 , Bio l og i c a.l Soc i e t y of Pakis tan , The Bio l og i ca l La bo r a t o · 
r ies, Cove rnmen t Co llege , Laho r e , Pakista n, imprim~ par l' au t cur . 

11This publicat i on, i t i s hoped, will provide a n i mpe tus t o t he s t u 
de nt to work ha rd a nd bridge t he exist ing ga ps in OUt' knowledge o f th is 
gr oup o f fun g i " ( p . v ) . A ins i s ' exprime 1' aute ur apr~s 30 ann~es d ' 6 tude 
de l a mycoflor e du Pakistan. 472 es p~ces d'Ascomyd~tes , don t 3 nouve ll es , 
son t r ~unies da ns ce vo lume de synth~se , d~crites e t illus tr~es se t on une 
t a xonomic e t une nomenc l ature modernes . La bib liogr a phie fa it nHI! r ence 
h des tra va ux de l' a uteur des annt1es 1946, l955, 1968 , 1970, 1971 . l nfa 
tigabl e, l'auteur nous pr~sente ce vo lume corrane une prem i~re partie de 
l a fl o r e des AseomycHes du Pakistan et i mplici t ement nous pr omet une 
suite . Nou s ne pouvo ns que l ' encourage r 1t pour s uivre avec de nombreux 
d i sc i p l es une oeuvr e si b ien commenc~e. 

THE DlAPORT HALES IN NORTH AMERICA WITH EMPHASI S ON GNOJ.:ONIA AND 
ITS SEGREGATES , pn Marga r e t E. BARR, Hyco l og ia Memoir n 9 7 , 232 p . 
132 fi gs., 8 9

, r e l i41 t o il6 , 1978 , J . Cr.:ame r 4!d . , p .o.b.48, D- 3.306 
Lehre, Deut sch Land . Prix OM 80 . - ( $ 20. - fo r A. M.S. member s ) . 

Ce c inqui~me mt1co i r e du ller.v York Botanical. Cial'f:ien e t de l a Mycol-o
gical Society of Amel"ica es t une impor tanc e a dd i tion a u floril ~&e myco
l og ique de l'Am~r iqu e du Nord . L'aut eur qui depu i s l ong t emps fai t autorit~ 
da ns ce gr oupe de champignons Ascomyc~tes , pr Esence i ci, s ur La base de 
son exp~ri ence s ur l e genre Gnomonia, un essai t a xonomi que des gen r es 
de Oiaportha l es con nu s en Am~ r i qu e du Nord . Apr~s un court aper~u h i sco 
rique, l'auteur introdu i t son conce pt de L 'or d r e et l es caract~res d i a 
gnos tiques ma j eur s a u n i veau du genre , les t issus s troma tiques de l a f r uc 
tificatio n , 1a pos ition de celle · ci s ur l'h6te e t l es fo r me e t d i men sion s 
des ascospo r es. Ell e r econnai t 2 sou s ~ ordres, l es Gnomoniinea9 e t les 
Melanconidineae . 53 genres sont reeenc~s , 51 red~ fin is e t 2 d~c:ri t s comme 
nouveaux, Apiopl.agiostoma e t Chapsckia . Que lques 200 esp~ces soot d~c r i ces 
illus tr~es e t coroment~es, 35 de celles - lb da ns l e ge nre Cnomonia; que lques 
es pl!ces cx tra - am~ri ca ines soot inc l u ses e t r evis.1es j 6 csp~ces ct 9 va r i6 -
t~s sont nouve ll es. Un index des noms e t ~p ithl! t es, un i nde x des hO t es 
e t une lis t e coton~cnt~e des taxa re j e t~s t crminen t l' ouvrage. Qui n' o 
d~ j !. ce M~mo ire se do it de l e c onna t t re. 

MOOS BEWOHNENDE ASCOMYCETEN 1. DIE PYRENOCAR PEN , DEN G~IETOPHYTEN 

BES1EDE LNDEN ART EN, by P. DOBBELER, Mi t t e ilungen de r Bot an i schen 
Staat ssarmlung, HUn chen , Bd . 14 , 360 p., 64 fi gs., 12 9

, pape r back , 
1 june 1978, Botani sche Staa t ssamm lung fo'Unchen , Menz inger s trasse 

. 67, o ~aooo Hii nchen 19 , Deutsc hland . Pr i x non indiqu~. 

Thi s s t udy, printed fr om a ve r y Ye ll shaped monuscri.pt ready copy, 
deal s Yi th t he Pyr enoascomycet es Yh ich occur o n t he game t ophy t es of mosses. 
Ou t o f the 123 know t axa perta i n i ng t o 33 gene r a, t he .:a utho r has been ab l e 
to r ecor d 89 s pec i es in 21 genera f r om Europe a nd other countries t h r ough 
the world. [n addition, 9 gene ra , 6 2 species and 3 va r ie t ies are desc ribed 
as ncw. Al so , necessa r y r edis pos it ions and synonymies ha ve beer ma de. l t 
i s s i gnificant t ha t mos t o f t he s tud ied t axa be l ong t o the Oot h i dea l.es, 
o f ew only t o t he lly poc r e .:a ceac a nd the Las i osphaericeae.Among.st t he l atter 
the gene r a Lasiosphaeroia, Lept<metiola, Pl..eosphaer"ia, Pleosporoa, Teicho
spol'a have been in t en ti ona ll y omi ted. The li t e r atu r e on a ll taxa was 
tho r oughly s u r veyed. These fun gi a ppeared very conmon and res tricted 
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to their host (over 250 species) and might have e volut e d independe ntly . 
This important piece of work is the doctoral thes is of its author . 

LOWER FUtlGl IN THE LABORATORY, par Melvin S. FULLER, ix + 123 p . 
92 ple phot. b . n ., 2 portraits, 4°, broch~, 1978 , De p3rtment of 
Botany, Univessity of Georgia, Athens, Georgia 30602, USA. 
Palfrey Contributions in Bo tany n ° l. Prix S 11.-. 

Ce tr~s bel album est un hommage ~ Ralph EMERSON offert par 60 
mycologues qui ont b~n~fici~ de son enseignement et de ses connaissances 
des Champignons Inff:rieurs e t par la Mycological Society of America . 
Tout l'esprit, La mUhode et l'enthousiasme du Maitre (Mr Water Mold 
pour l es intimes) transporaissen t dan s ces 120 d45monstrations myco logi· 
ques sur les Watel" f.folds. La bonne centaine d'esp~ce traitt!:es appartien
nent oux Chytrid io!Dyc~tes 1 HyphochytridiomycHes 1 Oomyc~t es , Zygomyc~tes 
Tr ichomyc~tes, Plasmodiophoromyc~tes e t Labyrinthu lomyc~tes. Ces e xer
cices sont tou s illustr~s d ' une iconographie photogcaph iqu e e n pleine 
page assort is d ' un texte var iablement document~ . Un compl~ment de notes 
mithodologiques sur la culture, la coloration, 1a pr~se rvation, ! ' obser
vatio n au microscope ~ lectroniqu e, e tc, compUte cc guide. Assempbl~ 
par la r eproduction de'manuscript r eady copies', 1 'ouvrage montre une 
certaine h~ t~rog~n~it~ dans 1a pr~sentation de s d~mons trations, bien 
qu'elles s uiven t pour la pluport un modUe pr~par~ par R. Emerson. 
Ce modUe est const ruit pour fournir un calendrie r des observations b 
effectue r , mais n'est pas compr~hensibl e sans se rl!f~rer ll un article 
d 1Eme r son dans Hycologia 50 : 589, 1958. Ces donn~es indispe nsables de
val ent i! tre r eprise s. Les illustrations, par centre, t~moignent bien 
d·'.une g~n~rale fidU it ~ au style de haute qua 1 it~ toujour s prat iqu6. por 
R. Emerson. De toute t!:vidence, ce livre s 'impose dons toute biblioth~-
que mycologique, dans tout loboratoire de mycologi c, fOt-ce comnui 
exemple. et par dessus tout dans 1 ' enseignement des Wwert Fungi. 

MANUEL DE HlCROSCOPIE, par Marcel LOCQUIN et Haurice LANGERON 1 
xxii + 352 p . I 152 figs. I 8 ° relii toil€, 19781 Ma sson 6 Co id. I 

120 8d St -Germain , F-75280 Pa r is 6, France. Prix non indiqu~. 

De puis l ongtemps annonct!: par son premier auteur, c e t ouvrage est 
e n fin poru , et , nous l e croyons, h 1a sat i sfaction de tou s . M. Locquin 
considt!:rant son ouvrage coune une continuation du PY.Acis de Microoscopie 
de Maurice Lange r on (Has son, 1942), s'est a ssoc i ~ l e nom de son ancien 
maitre. L'ouvrsge se divis e en 6 chapitres. Le premier chapitre des 
principes directeurs de 1' instrumentation et des t echniques inst r umenta
les de microscopic (microscopic pho tonique, interf~rentie lle, 13 · ~icro
photographi e, la st~ rf!om4!trie , jusqu'l la microanalyse ~lectronique) . Le 
second chapitre dHailt e les m~thodes pr~paratives de fixati on, de coupe, 
de montage et d ' examen. Les chapitres suivant s donnent une liste de pr~s 
de 2000 co lorants, avec formule, synonymic et u sage. Lcs de rnierschapitr es 
ftudient les mfthodes de co l oration e t d'impr4!gnation, l es t echniques 
propres ~ l'his tologie animate e t vigi tale, 1l h protistologic c.t ll lo 
mycologic. Une abondante information su r les constantes physicochimiques 
ut ilea en microscopic, un glossoi r e tri 1 ingue, en annexe, une bib 1 i ogr a 
phie r 6cen t e et un index g~n6 ral t e rmine nt 1 'ouvrage. Que1 mycologue 
n~es t pas b. lo recherch e d'une technique plus oppropri~e A un prob~me par
ticulier ? A c0t6 du 14ycoZ.ogical Gu idebook (New York, 1971), ce livre lui 
apportero des informations util es. 
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8 IOLOC ICAL TRANSFORHATIOU OF t.IOOD BY MlCROORGANl S!iS, Proceedings 
of the Sess ions on Wood Produc ts P.:ttho logy at the 2nd lntc_r n3tional 
Congress of Plant Patho l ogy , September 10- 12, 1973, Minneapoli s , 
pnr Walte r LIESE, ~d ., 203 p., ill., 8° broc hl!, 1975 . Springer 
Ve rlag, Berlin. Prix non indiqul. 

Les commun icat ions prl!sentl!es a nt surtout port~ s ur la colonisation 
du bo i f> par l es champignons et t es bact~ri es e t les int e ra c tions e ntre 
l es or ganismes , cns uite sur la mic r omo r phologic duboi s attaqu~ en re· 
l ation ave c l a r~s i sta nce notur e ll e ou acquise dubois e t enfin s ur tes 
m4!canismcs e nz yma tiques de lo dEgrada t ion de h cel lulose, de to l ign ine 
e t de Ia chi rine pa r diverses espl!ces de champignons. 

THE CORT!ClACEAE OF NORTH EUROPE, VOL . 5 NYCOACTELLA - PHANEROCHAF:TE, 
par Joh n ERIKSSON, Kurt: HJORTSTA."' e t Le ir RYVAROEU, pp. 88S- l 048, 
figs. 447 - SJL., 8 ° , broeh6 , 1978, Ed. Fungiflor a, p.o.b. 95, 
Slindcr n , Os l o 3, SuMe . Pr- i x N.Kr. 80.-. 

Ce volume S des "Corti c iac~es du No rd de 1 'Europe" est lc bienvenu, 
aprf):s la pub l ication cant appr6ci6e des vo l umes 2, 3 c t 4 . (voi r Myc:otaxon 
4 : 324, 1976; 5:364, 1975) . Ce volume traite des gen r es s u ivants : Amylo
sterewn, Ceraceomyces , Hydra.basidiW11 (en addition), MycoaoiaLZa, Odonti 
cium, Olivsonia, Paul.lico1'tici.um, Ptmiophoro, PhaneY'o haete . Une nouve l le 
esp~ce e t 10 nouvelles combina i sons sont pr opos6cs. Les aut eu r s snaintien
nc nt l a quolit6 des desc riptions e t des i ll ustrations. l es dess i ns de 
J . Eriksson sen t c.lract ~ri s tiques. Ce pendan t , contrairemcnt nux volumes 
p r4!c~ d ents c t par s uite de 1 'impression sur un papi e r non glacl!, 1 'impres 
s i on des phot ographies e n blanc - no ir o perdu beoucoup de la quolit~ pr 4!su
m4!e des o r iginaux. Nous esp~rons que r~ di.t eur y pa l i e rn dans 168 prochains 
vo lumes. Le p r 4!sen t vo lume et l es pr tkl!:den t s susc iteront certa inement un 

r e nouvenu d' intfrCt pour ce groupe bien di ff ic i1 e de Bosid iomyc~tes. 

RUST FUNGI ON LEGUMES AND COMPOSITES tN NORTH AMERICA, pa r George 
S. CUHMlNS, xii + 424 p., 355 fig s. , 8 ° b roch~, 1978, Unive r sity 
o f Arizona Press, Box 3398, Tucson, Arizona 85722 , USA. Prix S 9 .-

L' auteur , e xpe rt bi en connu de s r ou i l l es d'Am~r ique du Nord, appor 
te pa r c e l ivre une pit}:ce de p lus A l'fdifi ce de 1a fl ore des Urt!din•1es 
du c:ont inent .1m6ric.1i n . 355 esp~ces appartenant l 32 genres y sont m~ tho
diquement dl!crites e t figu r f es , re1evfes A e lles seu 1es su r l es 1igumi
neu ses et l es compos6es . Les Puccrinia son t r epr 6senth par 150 esp~ces, 
l es UY'OtmJCes par 55 . Bon nombr e des esp~ces sont r ecens,.l;es fgaleme nt e n 
Amlirique cen tr.1l e et e n Am6r ique Lotinc. Un certai n nombr e sont auui 
europ4!ennes. Edit~! h trh bu prix, ce livre connai t r a une large diffus ion . 

l.ON CERTAI N SPECIES OF /fUCOR WITH A KEY TO ALL ACCEPTED SPEClES. 
2. 0~ THE GENERA RHIZOMUCOR AND PARAS!TELLA . par M. A. A. SCHtPPER , 
Studies in Mycology n° 17, 71 p., 34 figs., 8 ° , brochf, 29 . 12 . 1978 , 
Ce ntraa 1bureou voor SchiiMielc:u 1 turcs, Bllarn , Ne de rland . Prix Hfl. 20. 

La r evi s i on des 23 d ern i~rcs es p~ces de 1./ucor et les r h ultat s 
de l eu r confrontation s exue ll e termine l a r evi sion des espt}:ces de Mucor> 
di spon ib1es en cu lture ( voir Studies in Myco l ogy 4(1973), 10(1975 ) et 12 
(1976)) . Une cl~ dichotomi que d'identification es t proposfe pour 1'ensem· 
de ces 39 esp~ces, 2 v11ri~ th et 8 formes. Unc c l ~ synoptique n' eu t - e lle 
pas ~ t6 pr l!f6 rabl e? L' auteur rfhabi t it e aussi l e genr e Rhizomucor pou r 
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tro is csp~ccs the rmophil cs , Rhizomuco't' pusillusJ R. mioho e t R. taul"icus . 
tes genres voisi ns Backus Ua e c PaPasitella sont mnint enu s di s tinc r:s . 

A CmtP LLAT LON OF THE ASPERGILLI DESCR I BED SI NCE 1965 , pa r Robert 
K. SAMSON, Studi es in Hyco l ogy n ° 18 , 38 p ., 7 figs . , 8 ° , b roch~ . 
30 . 1. 1979, Ce ntraalbure au voor Schimme l cu ltures, Baa rn, Nede rland. 
Pri.x ltfl. 10 . - . 

11 es t s ouvent diffici l e , apr~s La pub licat ion d 'une monogra phic, 
de s uivrc La publica ti on des espl!ce s nouvel l es qu' e ll e a pu s usc:i ter. 
Ain s i depuis la publication de The genus Aspergil1.us de Rap e r e t Fe nne ll 
en 19 65, 89 taxa nouve aux ont 6t6 pub l i~s. S:tmson l es a r evus . ll e n 
acce ptc 34 e t r c j e tt e lj!:; au t r cs pour des raisons qu'il exp licite. De 
plus il reconsid~re l c s t :a tut des 9 ge nres t i! IComo r phiquc s dont lcs 
anamorph es soot des Aspez•giLl.us e t les r ed~c riL bri~vemen t , Chaetcsarto
roya, Oichlaena, E>nol'icetla, l:.'u:rotiwn, Fermcll.ia, HemicaropentoLos, Neo
sm•torya, PetJ~omyces et htl.J•cupieZ.la . 

FUUGORUM RARIORUM LCONES COLQRATAE Vll, par Ncinhnd MOSER, G8 p., 
8 pl s. col. 9.S fig s . , 8° , 1978, J.Crame r , FL- 9490 Vadu:~:. Prix OM 3S . 

Ce fnsc i cul e conti e nt l e s descript ions e t aquar e ll e s de 2.S e spl!:ces de s 
genres Hygl'ophol'us, Tf'icholoma, PoPpOloma, J.1ycena, Phol.iota, Stropharia , 
Conocybe, Pachylepi:rium, Bolbitius , gezanotus, Agrocybe, Simocybe, Nau
COl'ia, Xoroampel.ina, LactoY"ius ct InocybB . 

FUNCORUM RARlORUM LCONES COLORATAE IX, pa r Au r c l DERM EK, 32 p., 8 
pls . col. , 18 figs. I s·, 1979 . J. Crame r , FL-9490 Va duz. 0!-1 35. - . 

Ce fa s cicul e conti ent Les descriptions e t aqua r e ll es de 18 taxa de Bo
Le taecae done l cs genres Boletus, BoZctinus, Xorocomus , Buc}JNQ.ldobolo
tus e t Leccinwn. 

FUNCORUM RARlORUM [CONES COLORATAE X, par So lomon P . WASSER, 32 p ,, 
8 pls. co l., 6 fig s ., 8° 1 1979 , J. Cr3me r, FL-9490 Vaduz. OH J.S.-

Ce fasc i culc conti e nt l ea descript ion s e t oquarel l e s de 14 t a xa dans 
Les genres Aga1•icus , Cystoderrna , Leucocopl•i nus, LeucoagaJ•icua et Galeo
paio . 

FUNGORUM RARIORUH LCON ES COLORATAE XI, par Marce l BON, 40 p. , 8 
pls . co l. , 6 figs. , 8° , 1979, J. Cramer, FL-94 90 Vaduz. OM 35. - . 

Ce fascic ul e conticnt l es descriptions e t aquarell cs de 17 taxa des gen
r es Hy{J1'ocybe, Lactal"ius , Russula, Caloeybe, HebelOtTrJ. , lnoeybe, Leuco
agaricus, Lepiota et Amanitopsis . 

LES RH ODOPIIYLLES DES FORETS COTIERES DU CABON ET DE LA COTE D' lVO!RE 
par Henri ROHACNESI e t C~ ra rd GILLES, Be ihefte zur Nova Hedwigia 
.59, 649 p . , 290 fig s. , 8° , r e li f! toil~. 1979, J . Crame r , FL-9490 
Vaduz , 0}1 200.-/250 . -

Dix onnl!es de r~co l tes e t d'annotations s ur Le vivant par Cera rd 
Ci lles au Gabon c t en C8 t c d' lvo ire e t d ix ann~es d ' ~tudes mi c r osco
piques par H. Romagnesi ont ~t~ n~ces saires pour met tre au point cett e 
s~ r i e de 184 cspl!ces e t vari~t~ s nouve ll es de Rh odo phy lles d 'Afriqu e. 
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Dan s l' introduction , d ' ai ll eur s d~jh pr~bubl i6.e par IL Roma gncs i c he z J . 
Crame r e n 19' 78 e t r eccns6c dan s ccs pages , lL R mag nesi pr 6c i sc l es ca 
ructt'!r:-es d i.ag nos t iques princi paux : I a f o rme g6oml!: triqu f• des s po r es • la 
fr6que nce des bouc l es , l es g r anules lipidiques de la tr.:amc , l es accumu 
lation s de pigments e t La t ex ture de Ia cuti cul e . Dans La mCme introduc 
tion , 11. Romagnes i n' apprecie pa s l' applicat i on s trictc des r~g l es de Ia 
Nomenclature botanique bien qu' e ll e seul e ga r ant.isse l ' univoc it~ du t an
gage bot aniqu e . En e ff e t La qu es tion es t l a s uivante : ErltcZoma Fr . l836 
ou Rhodophyllus Que let 1886? H. Romagnesi a choisi Rhodophyl'Lus Qu e l et. 
La contribut ion que lui-mCme et ~rard Cilles apport ent l't ce gen r e l' am
pl if i e h 13l8 es pl:ccs e t vari6 t 6s qu' i l s acc.ep t cn t e t dont il s donn ent 
une li s t e en f i n de l' ouvrage. Au ss i esp~rons-nous que soi t un jour 6 lo
bor~e une c l ~ syno ptique de ce t ensemble lllyc.o log ique a uss i a ttrnyan t 
qu e touffu. 

KARSCHlA, REVlS lON El NER SAIGIELCATTUNC AN DER CREN ZE VON LlCH EN l
SlERTEN UNO NlCIITLICHENlSIERTEN ASCOfiYCETEN, par J . IIAFELLNER , 
Reihe ft e zur Nova Hedwi g ia 62, 248 p., 46 fi gs., 8 ° , re li~, 197 9, 
J. Cramer, FL-949 0 Vaduz , Lie chtenstein . Prix 96 . -/1 20. ·. 

Les unes libres , l es aut res liche ni secs, 68 cs p~ces de champignons 
jusqu'~ ce j our cl.:tss~es dan s l e genre Ka.Pschi.a, sont ici r evues e t r e 
clas s~es par l 'aut eur dans pns moin s de 19 genres diffe r ent s , l es un s 
des Le canoral es , l es aut r es des Dothideales: chez l es Lecanor .o l es, Iruel
Ua (12 sp . ), Epaichen (2), Rhizoc<ll'p011 (3), Rinodina (I), Dacty l.osporo 
(27), dont 9 es p~ces e t vari~tes nouve lles, et che z 1es Do thid t:!a Le s , 
BueZliel la gen. nov . (3), Cycloschizon (1) , Colensoniella gen . nov. (1), 
Dothidea (l), Eutroyblidiella (2), Gibbero (l), Heteresphaeriopsis gen . 
nov . ( 1), Ka:Pochio (2), Pootochia (4), Pseudodiscus (l), Rhiaodwcina 
ge n. nov . (1), Rhizogene gen . nov. (1) e t Schrakia gen. nov. (2J , dont 
3 esp~ce e t va rif! tl1s nouve ll es . La taxonom ic de l'aut eur se Conde prin
cipalement s ur la s tructure apica l c de l' asque e t la s tructur e Ontog~ 
nique de l'a scoca rpe , e n plus de l es carac.t l! ris tiques s por a l es et de 
La r~ac t ion li l' iode . Ce tt e monograph i e d 'un gr oupe incxp lor~, so ign~e 
dans s on e laboration e t dans son ~d ition , es t un exemple pr opr e li 
s us ci t e r d 'autres r eche r ches. 

ASCOliYCETEN AUF ERICACEEN tN DEN OSTALP EN, p.:Jr Paula REHLE , in 
Bibliotheca myco l ogic.a n ° 68, 322 p., 18 fig s . , l carte , 8° , roJ.i~ 
1979, J. Cramer , fL-9490 Vaduz . Prix DM 64. - /80.-

L'ana lyse mycologique d'un site f!.cologique dl!f in i, qu ' il ~o it: g~o 
graph iqu e , microcl imatique ou- bo t:anique, t e l une plant e -1)3te, es t un e 
m~ thode conse ill ~e d'une recherche~ la fois limitf!e e t feconde. Pau la 
Reml e r qui a limitt! sa r eche r che aux Eri cac~es de l a v6g~ tation a lpine , 
y a r e l evl! 94 es plees d'Ascomycl!te s dont 45 Dis coascomycl! t es s ur 13 
es p~ces -hO t es . Les es pl!ces de Rhododend:ron , e n part icu l i e r R. f err-ugi 
newn~ e t de VacciniumJ en particu lier V. my:ro tiZ.lus, sont l es p lu s r iche
me nt colonis~es. 9 esp~c es nouve ll es sont d~crites. Si l es r lisuita t s de 
ces 4 .1n s de r ech erche sont int f! r essant s , l eur prf!.sentation l a i sse li 
d~sirer. La dactylographic de La matrice eut beaucou p gagn~ li i! tre plu s 
compacte e t d~s l or s mo in s l ongue et plu s l!conomique . Une c l e dichoto · 
mique de 31 pages pour l'ident:if i cation d' es p~ces tr~s diver s ifi~es 
d'une microflore t out de meme enco r e incompl ~te et l oca l e n 'a que peu 
d' int f! ret. Elle eut pu lai sser l n p l ace ~ un des s in de chaque espl!: ce 
d6crit c. L' ouvrage eut l! t6 alors d'un plu s gr and int l! r e t. 
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AUSfROBOLETUS AND TYLOPILUS SUBGENUS PORPHYRELLUS WITH E~IPHASIS 
ON NORTH AMER!CAN TAXA, by Carl B. WOLFE , Bib l ioth eca My co l ogica 
69, 148 p ., 65 figs ., 5 p 1 s . phot. b.'CJ,, 8° , boUOd, 1979, J. 
Cr amer, FL-9490 Vaduz.Price OM 32 . -/40. -. 

Po:rphyrel.l.us Gilbe rt (type: Bole tus porphyroosporus P'l'.) i s cons i
dered by Singe r a ge nu s r e late d t o 5-trobi.Zomyces and segr ega t e d fr om 
Tylopilus . In Po:rphyroellu.s, Singe r r e c ognizes two sec tio ns , sec t. Poro
phyl'ellus and sect. GPacilos . Wo 1 fe conside r s PorophyPollus sec t. Por
phyrellus mor e close l y r e l a t e d to Tlilopilus a nd ag r ees o n t he s ubgenus 
Tylopilus subg. Por>phy:reZlus (Cilbert)Smith 6 Thie r s.Regar ding Porphy
roellus sect. Graciles sufficient l y distinct from Tylopilus~ he e l evates 
it s synonymous s ubgeneric name to gene ric r ank a s Aust~oboZ.etus (Corne r) 
Wolfe. The &uth" r jus tifies his taxonom i ca l treatment, but confusedl y . 
Macroscopic and microscopic c ha r ac t ers are given t o both c irc umscr ip
tions. Ty 7o pilus sect. Porphyroellus is divided in 2 sec tions and acco 
modates 9 s pecies. Aust robole tus , al so ha s 2 sections but fo r ) species . 
A key to wor ld taxa i s provided but with ab r eviated generic names a nd 
without ex planations.In a separat e chapter , the type materials arc:~ 
fully desc r ibed and illustrated, even t hos e of . the s pecies accepte d and 
redescribe d in the au tho r 's trea tment. The illust r a ti ons are con fus e d ly 
numbe r ed . Line dra wings a r e in the t ext a nd numbe red 1 t o 15 and 38 to 
65. Figs . 16 -3 7 are SEM phot ogr aphs nicely assembled i n three plate s 
'hoTs t cxte' but not referred 4s plates, a nd t oge ther with five photo
graphs o f pilei disposed in th r ee fu ll pages (really plate s ) but each 
of them be i ng r eferr ed t o as pla t e instead of figur e a nd numbered 1-~;. 

TI1 e GASTEROHYCETES OF AUSTRALIA AND NEW ZEALAND, par G.H. CUNN IN
CHAM , Biblio thecll Mycolog ica 67, 236 p. , )7 pls. L942, John He 
Indoe , Dunedin , N.Z., r 6 impress i on 1979, re li~, J. Cr amer, FL - 9490 
Vaduz . Pr ix 64.-/80.-. 

Ce livre de 1942 s ' est av~ r~ une pil!ce ma i t r es se de la flore myC'o
l ogique d'Aus trnlie et de Nouve ll e Z~ lande. R6su ltat d'un labeur de 20 
ann~es et de l 'examen de plus de 10000 spec imens, ce l ivre garde sa 
valeur taxo nom ique bien l a nomenclatur e e t !'info rm a tion soient d~pas sles . 

Cette r~ impress ion, d' a illeu r s bi en fait e, es t b i envenue . 

DI E PHYTOPATHOGENEN CROSSPILZE DEUTSCHLAND$ 1 BASIDOHYCETES MIT 
AUSSCHLUSS DER ROST- UNO BRANOPll..ZE , by Hanns KREISEL, 284 p . , 
45 figs., 65 p l s. phot . b.w.(figs . 46 - lll) , 8 ° ,Custav Fisch P. r, 
Re print 1979, bound. J . Cr amer , FL- 9490 Vaduz. 

The scope of this book might ha ve su r prised , bu t it originat ed in 
the lock of updated identification keys t o tree pathogenic fungi s in ce 
t he handbooks of Sorauer (1886 -1908) and o f Nege r (1924) . Res tric t ed to 
the tree attacking a nd wood des troying Bas idiomyce t es, the book o - f e rs 
good identification keys and spec i fic de tails abou t the biological be ho
viouT of the se l ec t ed species. It a l so includes 65 goods black and whit e 
photograph s of fungi. The r eprint i s of good qua l i ty. 

TABULAR KEY TO THE SPEC IES OF PHYTOPHTHORA DE BARY, by F .J. NEW· 
HOOK, C.M. WATERHOUSE and D.J. STAMPS,Jtycological Papers 143, 
20 p., 3 tabl ., 4 pls. (55 f i gs.), 31 .12.1978, Comno nwea lth ~1yco 
logica l In s titut e, Kew, England. 
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Synoptic keys for the identification of fungi are of easier use 
than dichotomie keys . Synoptic keys can have the shape of a table, like 
that one proposed by the au thor:s fo r the species of Phytophthara. Such 
tab l e has two entri es, one to the taxa, the other t o the characters . 
Another shape of the synoptic key is the one used by Kerf (Hycologia, 
64 : 937 , 1972), which consists in the listing of the species refer e nce 
nuobers with each o f the characters obser ved. The table might be large 
and their printing difficult; the numerical listing can hold in us ual 
justification, but is of slowe r use . lt should be noticed that the 
synopt i c key tabl e proposed for Phytophthol'a i s assort ed with a number 
of excel Lent photographs. 

STUDIES ON CERCOSI'ORA AND ALLIED GENERA. VII NEW SPECIES AND 
REOISPOSITlONS, par F.C. DEICHTON, Mycological Papsros 144, 55 p . 
28 figs. , 8° , 1 . 8.1979, Coiii:OOn'Jealth Hyc:ological Institute, Kew. 

Dr Dei ghton is we l knotom for his S'tudies on Cerocoepor'a and allied 
gensroa . With this Vllth p.art,he propos es 8 new species and 22 new com
binations i n Pseudocer coepol'O., Paracerocospom a new genu s , Nycovellositl'Z.
lo., Phaeo1"Q111UlaJ>ia, Stenella and Cladosporium. The author c lai~s that 
these ge ne ra can be r ecognized on the natural substratum and find himse lf 
in divergence with Ellis about some of their ch" ract e ts . VonArx consi
der s th e four tatter gene ra synonymous . A synoptic keys to a l l the gene ra 
of the g r oup mi ght be sugges ted . 

CRAMINICOLOUS ASCOCHYTA SPECIES, by E. PUNITHALINCA.~, Mycologicat 
PapePs Z42, 214 p., 108 figs., 17 pls. phot ., 8 ° , 1.6.1979 , Com
monwea lth Mycological Institute, Kev . 

To en light the taxonomy of an as large· genus as Asaochyta i s one 
of the most difficult task in the Sphaeropsidales. Restricting his task 
to the graminico l ous species, the author segregated from a ll ied genera I SO 
s pecies of Ascoahyta , of vhic h he accepted 49 taxa on l y and adde d 28 
new ones. Tvo nev t elemorphic speCies Didymelta phleina and Didymosphae
ria ZoUina are described with an Ascochyta anamorph. The diagnosis 
of the s pecies is based on morpho logica l fea tures only and not boat spe
cificit y , \ol'hat is a real progress in the study of the genus. The con'idio
genesis i s also emphasise d. At first purely holoblastic, the conidia arc 
produced ent e r ob las ticall y at an older stage only. Most o f the s pec i es 
described are illus trated vith line drawings and photographs. 

PATTERNS OF DEVELOPMENT l N CONIDIAL FUNCl, par CArry T. COLE e t 
Robert A. SAMSON, 190 p., 99 figs., 4 °, reli~. 5 jOin 1979 , Pit'll'llln 
Publish ing Ltd, 39 Pa rke r Ptree t , London WC 2B 5PB, 6 Dnvi s Drive, 
Be l mont , Ca l iforn ia 94002.Prix £ 29.75. 

Apr~s l es trava ux de Vuillemin c t de Huon et l e trh fameux arti
e Le de Stanley J. Hughes Conidicphores~ conidia and ctassi[ication (Can. 
J. Bot. 1958), unc r~volution s ' cs t o~r6e dans 1 ' 6 tude e t la taxonomie 
des Hyphomyc~[es, qui s ' ~tendit bient6t A \'ensembl e de s Deuteromyc~tes . 
Les caract~res crop s upe r ficiels et changeants utilis4!s e nco r e par Sac
cardo on e fa it une p l us large place aux caract~res ontog~niqucs plus 
s tabl es. A l'anc i e nne taxonomic s'es t s ubs titul!e une nouvell e Taxonomie. 
Les auteurs se sont succ~d (;s : Tuba ki, Barron, Subramanian, Made lin , e t 
d'autres. lls ont t ent 4! . d'affine r. Un symposium s'es t r l!uni : Kananaskis 1, 
e t ses act es Taz:onomy of Fungi Imporfecti~ 6dit~ par Kendrick (1971) ont 
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marqu f. une nouve ll e ~tape : La mic rophotocin~ma tographie di scontinue 
au mi cr oscope optique . Auj ourdhui , un au tre somme t es t attein t dans 1 ' 
e scalade: c' est l e Patterns of Development i n Conidial Fungi de Carry 
Co l e c t de Ro be rt S:~mson . Le voi l e es t l ev6 , ce tte f o i s . Et o n peut 
s ' exclamer avec Ha r old Brodie "Fungi : Delight of Curiosity! " deva nt 
ccs n1e l s bourgconn emen t s du Candida albicano que l'on d~couvrc la la 
premi~re page du livre . Fiction? non, r~al i t~s microm~triques que l e 
microscope Ucct ronique me t b La portt;c du champ de no tre vi s i on . Le 
livre es t un album d' images, il se veut agr~able , mi!:me beau : 
c' est la n3ture qui est be ll e . La con idie nait , se tient e n ~qu il ibre , 

vac ille e t t ombe , une dEchirure s 'e s t pr oduit e. L'h~ licoid e s ' enrou l e, 
l ' ~pi progr esee , la gr a ppe se d~pl o ie , la phialidc. ~jccte s a de rn ie r e 
n~e e t l e filament s ' allonge pour se bri ser en a rtic l es . Ainsi na issent 
ct se succ~dent l es conidies des champignon s conidicn s . Ce que l c 
mycologue depuis plus de v ingt ans contemple b l 'ocula.ire de son micro
s cope , Co l e e t Samson nous l c font vo ir. Hai s 3U dclll de cc tt c. imagc. r ic. , 
de La conidiog~n l!:se, l es aut eur s e n r e pre nne ntles principes, ana l ysent 
l es cas, sou lb:vent l es inconnues . Deux type s fond nmcntaux de conid i a t ion, 
l e ty pe blastique e t l e type orthrique , chacun pouvan t ~t re holopari~ 
t al ou ent i!: r opari~ta l , donnent, s uiva'nt l e nomb re de con i d i es fo rm4!es, 
l eur ordre e t l eur pos ition r e lat i ves, une surpre nnant e diver s it~ de 
t ypes ( Patterns ) conidiogl! n~ tiques. Ai nsi apr~s Ke ndr ick , Co le e t 
Samson on t prouv~ au yeux de tous l'exis t ence de ce qu ' avaient vu 
Vu illem i n , Mason e t Hughes . L • ouvrage es t ~d it!! avec grand so i n e t 
es th e: tique. Non seu l ement il se r a le compagnon de beaucoup de myco logues, 
e t de b io logistes, mai s au ss i un ~merve ill ement pour l c profane . 
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