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KEY TO NINE UBIQUITOUS SOll..-BORNE PHOMA-LIKE FUNGI 

MARIA M. J. DOREN110SCH 

Plant~iekunkundige Dienst (PD), Wageningen 

(With six Plntes) 

The differentiating characte.risties on agar-media. of Pyrmoduuta tUicola, 
Plwma dirysanthnnicola, P. eup)Yma, P. fimeti, P. glomnata, P. hnbarum, 
P. medicaginis var. pinrxlella, and P. prunicola arc discussed and illustrated. In 
a supplementary note the nomenclature of Pyrmodiaeta acicola, Phoma 

chrysanthemicola, P. eupyrma, and P. fimtti is recorded. 

In the course of time various Phoma-like fungi have been received which had more 
or less frequently been isolated from soil in Germany and the Netherlands. Several 
of these isolates proved to be identical with species regularly isolated in our mycol­
ogical diagnostic work on diseased and dying-off plants. In this paper the diagnostic 
characters of nine of these ubiquitous Phoma-likc fungi- generally nccrotrophic 
or perthotrophic-are compared and tabulated to provide a usable identification 
method for them. 

It should be realized that Phoma-like fungi of this kind cannot be differentiated 
and identified in culture by a few special characteristics only since none of the 
morphological and physiological characters is truly specific. For example a typical 
feature of the common saprophyte Phoma herbarum Westcnd. is produced by a 
reddish pigment, the colour changing to blue when NaOH is added, but the same 
kind of pigment occurs in various other Phoma species. In many species the spore 
dimensions, although an important differential character, arc about the same size. 
Some of the typical features appear to be unstable while others become evident 
only after a long period of growth. Furthermore the conditions of growth on the 
agar-media greatly influence the morphological and physiological characters of the 
fungi. 

From the above it may be gathered that Table 1, fa r from being a definitive key, 
is merely a comparative survey. This table is only usable by applying the same 
methods we employed, and by consulting the additional notes on the species listed. 
These notes include references to the literature, which gives detailed morphological 
descriptions, generally together with discussions on the nomenclature. The nomen­
clature of four species, Pymwchaela acicola, Phrlma chrysanthemicola, P. eupyrena, and 
P. fmuti is treated in a supplementary note at the end of this paper. 



PERSOONIA- Vol. 6, Part 1, 1970 

Methods 

The fungi are compared in plate cultures on oatmeal-agar (abbreviated OA) 
and malt-agar (MA), prepared after the formulae given by Ainsworth ( rg6t: 
241 , 242) . OA is used because it stimulates the production of pycnidia and pycn idio­
spores; MA stimulates the mycelial growth, the production of chlamydospores, 
and crystal-formation. 

The plates are inoculated in the centre by a punched-out piece of agar with 
pycnidia and placed in a dark incubator at 2<>-22° C for one week. The diameter 
of the colonies is subsequent.ly measured and the cultures arc exposed (not uncovered) 
to artificial daylight in order to stimulate sporulation and possibly pigment­
product ion. It should be noted that the pigment may take a few days to several 
weeks to form, depending on the species and, more particularly, the strain involved. 
The development of dicryochlamydospores often takes quite some time as well. 
The best impression of the general habitus can be obtained at an early stage of 
growth. At that time the character of the margin of the colony is clearly determinable 
and the colours of the mycelium arc fresh and differentiated into delicate shades. 

The spore dimensions given are always taken from colonies on OA; on MA the 
spores are usuaJly swollen (and therefore broader) and more guttulatc. 

A useful diagnostic lest is the addition of a drop of conccmrated alkali, e.g. 
NaOH- . l n Phoma exigua this causes the oxidation of a metabolite 'E', resulting 
in the successive production of characteristic bluish-green and red pigments (see 
Boerema & Howclcr, 1967). Although the other species remain unaltered, it may 
be pointed out that a similar oxida tion-reaction is known to occur in Phoma-likc 
fungi not discussed in the present paper. The bluish-green discoloration after the 
addition of a drop of NaOH usually occurs within a few minutes, but it may take 
longer. The production of metabolite ' E' is stimulated by light, so that the NaOH­
test is best examined a fter the plates have been exposed to dayljght for several days. 
In order to examine whether the pigment changes colour in alkaline condition or 
not, a drop of ~aOH-X is a lso added to cultures of species which produce pigment 
naturally; see under Phoma chrysanlhemicola, P. jimeli, and P. herbarum. 

Discussion of the species 

Pyre no c h a e I a a c i col a (Lev.) Sacc. in Sylloge Fung. 3 : 220. 1884.-Sce 
remarks on nomenclature a t the end of this paper. - Pl. 3 figs. 1, 2; Pl. 5 figs. 3, 4· 

Cultural description.-Cams & Dornseh in , ova lledwigia z8 : 17. tg6g. 

The colonies of P. acicola are grey to dull 'Ciadosporium-green' in appearance. 
Some strains show a lilac-rose discoloration of the medium below and around the 
colony. This discoloration may be quite conspicuous, but as it occurs only occasionally 
it is not mentioned in the table. The lilac-rose pigment does not change colour on 
application of NaOH. 

A characteristic feature is the occurrence of setae on the pycnidia (Pl. 5 figs. 3, 4). 
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These vary from few to many, from stiff to rather hypha-like, and from short to 
relatively long. 

Some strains produce broad spores with many guttules; other strains have narrow 
spores, usually with two guttules (sec Table 1 ) . 

This common soil-fungus (compare Cams & Dornsch, 1969a) has also been 
found on, and isolated from, leaves and seedlings of Pinus species, wood of Ribes 
and Populus species, and stem bases of CaUisuphus and Campanula species. It appears 
to be capable of destroying wood (Haider & Domsch, 196g: 341 ) . 

Ph om a c h r y san I hemic o l a Holl6s in Annis hist.-nat. Mus. natn. hung. 
5 : 456. 1907.-Sce nomenclatural remarks at the end of this paper.- Pl. 1 fig. 1; 
Pl. 3 figs. 3, 4; Pl. 6 figs. 1, 2. 

Cultural descriptions and illustrations.- Kcmp in Can. J. Pl. Sci. 38: 46Q, figs. 1 D 
(pycnidia), 2A (growth rate _o~ colonies) . 1958; Hawk1ns, Wiggell & Wilcox in 
Pl. Path. 12 : 21, pl. 1 (pycmd1a). 1963. 

The colonies of P. chrysanlhemicola arc evenly pale to dark grey, but in other 
res{X:Cts they may vary a great deal. Some isolates produce abundant aerial mycelia 
winch arc dense or loose, while in others the mycelia arc much less conspicuous. 
Most isolates grow rather slowly. 

The characteristic orange-red discoloration of the a~r-media (Pl. 1 fig. 1) 
appears in closed or interrupted concentric zones. Addiuon of NaOH causes the 
red colour to fade. Incidentally the medium may show locally a yellow discoloration. 

An important diagnostic character is the occurrence of dark brown to black structures 
that look like pscudosclerotial masses and consist of chlamydosporcs (Pl. 6 figs. 1, 2 
and Table 1 ). These structures, very irregular in shape and s1zc, may be present 
in abundance in the aerial mycelium. Unfortunately, however, they are not produced 
by all strains (see also the remarks on nomenclature at the end of this paper). 

The pynidia of the present fungus sometimes fuse to form large irregular 
fructifications with many ostioles. 

This fungus is repeatedly isolated from soil and is well known as the causal 
organism of a root-rot of florists' chrysanthemums (epidemiology recently studied 
by Peerally & Colhoun, 1969; see also the remarks on nomenclature at the end of 
this paper). In the ctherlands the fungus has also been isolated from Chrysanthemum 
leuca111hemum, Achillea millefolium, and other wild plants, which makes its isolation 
from soil comprehensible. The fungus appears to be capable of destroying wood 
(Haider & Domseh, 1969: 341 ). 

Ph o m a e up y r en a Sacc. in Michelia 1 (5) : 525. 1879. ee nomenclatural 
remarks at the end of this paper. - Pl. 4 figs. 1, 2; Pl. 6. fig. 3· 

Cultural descriptions ana illustrations.-Dcnnis in Trans. Br. mycol. Soc. 29 : 
30, 31 ('Group Vll ' ), pl. 2 fig. 1 (culture on MA). 1946; Kranz in Sydowia 16 : 
15, 16. 1963. 

The colonies of P. eupyrena arc characterized by a dense mycelial growth, which 
is dark green at first but soon turns black. 

A useful specific character is the production of typical small chlamydospores, 
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Macroscopic characters 

Metabolites Special growth Diameter of colony in C1l 
features after culture in the dan 

at 2~2° C for one weo . on MA and OA ( .....__. 
variation) 

Pyrmoduu/a acieofa Setae on pycnidia 2 
~ (Pl. 5 figs. 3, 4) I 

Phoma Orange-red pigment : 
thrysanthmric<lla broduction stimulated 2 j ~daylight I ( I. 1 fig. 1 ) 

PhomJJ eupyrena 

i ~ 

. 
PhomJJ txigua Substance 'E' (see Margin of colony 

Boercma & HOweler, irregularly scalloped 

~ 1 g6:?J: demonstrable or lobed 
br. ditjon ofNaOH: (Pl. 4 figs 3, 4) 
b uish-groen pigment 
f red tgment 

Pl. I g. 2) 
-

Phoma fimtti Yellow pigment on 1.5 ~ OA I 
(Pl. 1 fig. 3) 

-
Phoma glomnata 

~ 7·1 
I 

PhomJJ hnbarum Red pi~ent: 
broducuon stimulated 

y daylight: with 3·,5 ~5 
addition of NaOH 
staining violet-blue 
(Pl. I figs. 4. 5) 

PhomJJ mtdiCllgini.s Production of 
var. pinodtUa crystals on MA 

6.5 (Pl. 5 figs. 1, 2) ! I 

Phoma fmmieofa 

~ 7.,) 

1. A diagram of a 2-ceUed spore indicates the frequent occurrence of 1- (or pluri-) septate 
spores. In the other specjcs septate spores may occur, but on I)• in c id e n t a II y. 
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Microscopic charactcn 

Shape and structura of Dimensions of 1- Shape and structure of chlamydosporcs 
spores and rdativc size· cdlcd spora on OA (c. X 250) 
r:~tio (c. X 1250) on OA 

3- 7 X 1-3 I' 

3·5- 6·5 X 1.5- 2.5 I' 

3.5-6 X 1.5-3 I' 

3·5- 10 X 2-3.5 JJ 

2.5-5 X 1.5--3 JJ 

4 a.5 x 2 3.5 ,, 

3.5-8 X 1.5-3 I' 

(sec Pl. 6 figs. 1, 2) 

(sec Pl. 6 fig. 3) 

./.§!..={(/ ' 
I~ · ~ 

(sec Pl. 6 fig. 6) 

t. Unusually small and large spore dimensions have not been taken into account. 
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originating singly or in chains (Pl. 6 fi~. 3 and Table 1 ). These chlamydospores are 
usually present m abundance, but the1r production may take more than a week. 
In many aspects they resemble those of Verticillium mgreswu, also a soil-borne 
fungus. 

This species proves to be one of the most common soil-inhabiting members of the 
genus Phoma (compare Gams & Domsch, 1967: 140; Domsch & ol., 1g68: 141; 
and Cams & Dornsch, 1969b). It is known especially as a secondary unharmful 
organism on potato tubers (Malcolmson, 1958; Boercma & van Kestcrcn, 1962), 
but it has a lso been repeatedly isolated from the underground parts of all kinds of 
other plants. 

Ph om a ex i g u a Desm. in Annis Sci. nat. (Bot. ) Ill , 11 : 282, 283. 1849.-Pl. 1 
fig. 2; Pl. 4 figs. 3, 4· 

Synonyms : Phoma solani&ola Prill. & Delacr., Phylwsti&ta decidua Ell. & Kell. ; for 
further synonyms, sec Bocrcma & Howclcr ( 1967) and Bocrcma (1970). 

Cultural descriptions and illustrations.- Dennis in Trans. Br. mycol. Soc. 29 : 
21-26 ('Group ll'), table 3 (range of spore dimensions), pl. 1 figs. 4-6 (cultures 
on MA). 1946; Bocrema & H oweler in Persoonia s: 15-25, table 1 (diagnostic 
cri teria), figs. 1- 4 (shape and size of pycnidia and spores~ , pl. 3 figs. 1- 4 (cultures 
on MA and cherry-agar), pl. 4 figs. 1-7 (colour plate of characteristic oxidation­
reaction). 1967. 

A characteristic feature of the colonies of P. txigua is the irregularly scalloped 
or lobed margin, sec Pl. 4 figs. 3, 4· This feature, however, is not always seen as 
clearly as it appears in these photographs. The colonies are extremely variable as 
to habitus and growth rate. Generally they are Aat and dense, white to black, with 
various greenish and grey tin~es. Light coloured colonies often grow fast, producing 
abundant pycnidia. Prcdommantly dark colonies usually ~row relatively slowly, 
producing much aerial mycelium and barely sporulating pycmdia. Whitish or greyish 
aerial mycelium often occurs locally in loose tufts, consisting mostly of broadly 
swollen hyphae. 

A workable diagnostic criterium is the bluish-green discoloration of t11e agar­
media on application of a drop of NaOH (oxidation-reaction of metabolite 'E', see 
under ' Methods'). This blue-green colour (pigment a) gradually passes into brown­
red (pigment {3), see Pl. 1 fig. 2. Some straim show a very conspicuous blue-green 
spot when treated with a drop of 1aOH, while others show only a pale green ring. 

This soil-borne fungus is the most frequent Phoma species on herbaceous plants 
(sec Bocrcma & Howelcr, 1967). As a weak or wound parasite it has oficn been 
associated with such distinct disease symptoms as lcafspots, fruitspots, lesions on 
sterns and roots, damping-off, and dicback. It has further been shown to have an 
inhibitory effect on the root development of some plants (see Domsch & Carns, 
1g68a: 67). 

Phoma Jime/i Brun. in Bull. Soc. bot. Fr. 36 (= fl , u ) : 338. 1889.-Sce 
remarks on nomenclature- at the end of this paper. - Pl. 1 fig. 3; Pl. 2 figs. 1, 2; 
Pl. 5 figs. s. 6. 

Cultural characters.- ·ot described previously. 
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Colonies of P.Jimeti show a loose vividly green mycelial growth on OA; on MA 
the growth is denser and the colour ashen. All the ISolates tested prove to be very 
uniform in habitus. 

A specific character is the yellow discoloration of the OA-medium (Pl. 1 ftg. 3), 
occurring in dark as well as in darlight cultures. All the isolates tested showed the 
presence of this pi&mcnt. I n sevcra colonies it takes some time to appear, often more 
than a week, but m the end it is always very conspicuous. The yellow colour docs 
not change on application of a drop of aOJJ. 

The pycnidia always possess conspicuous circular ostioles, sec Pl. 5 figs. 5, 6. 

This soil-fungus, originally described from dung of sheep, has also been isolated 
from paint, wood, and dead tissue of various plant species. 

Ph om a glomera I a (Corda) Wollcnw. & llochapf. in Z. ParasitKdc 8 : 592. 
1936.-PI. 2 figs. 5, 6; Pl. 6 fig. 5· . 

Synonyms: Pe:yronellaea glomera/a (Corda) Goid. ex Togl., Phoma alternariaceum 
Brooks & Searle, Plwmafumaginoides Peyron., Phoma saprophytica Eveleigh; for further 
synonyms, sec Bocrcma & a/. (1965, 1968). 

Cultural descriptions and illustrations.- Bocrema, Dorenbosch & van Kestercn 
in Pcrsoonia 4 : 52- 59, fig. 2 (pycnidiospores and dictyochlamydospores), pis. 1 
(dictyochlamydospores), 2 (cultures on OA and cherry agar). 1965; Morgan-Jones 
m C.M . I. Oeser. path. Fungi Bact. No. 134 (pycnidia, pycnidiospores, dlctyo­
chlamydospores, mycelium). 1967. 

The colonies of P. glomera/a are generally characterized by the production of 
abundant pycnidia and little aerial mycelium (which causes it to resemble Phoma 
herbarom, sec below) ; however, sectors with dense woolly mycelia may also occur. 
The colours of the colony vary from dull dark yellow-green to various shades of grey. 
On application of 1 aOI I the medium discolours to tea-brown and even more so 
on MA. 

The typical character of this species is the occurrence of Alternaria-likc chains 
of dictyochlamydospores (sec Pl. 6 fig. 5 and Table 1 ), but these often occur only 
after a long pen od of growth. Old colonies may look black on account of the develop­
ment of these dictyochlamydosporcs in the aerial mycelia. 

This fungus is one of the few Phoma-spccies mentioned by name in studies on 
soil-fungi; this should be ascribed to its typical diagnostic features (dictyochlamydo­
sporcs) rather than to the frequency of its occurrence in soil. The fungtiS is ubiquitous 
on a wide variety of substrates and has been found in association with dead diseased 
material of all kinds of plants as well as with a number of mycotic diseases of man 
(Bocrema & al., 1965). Usually it is a secondary invader. 

Ph om a herb a r 11m Westend. in Bull. Acad. r. Bclg. Cl. Sci. 19 (3) : 118. 
1852.- PI. I figs. 4. s; Pl. 2 figs. 3. 4· 

Synonyms: Phoma oleracea Sacc., Phoma pigmentivora Massec, Phoma hibemica Grimes 
& al., Phoma oiolacea (Berte!) Eveleigh; for further synonyms, sec Bocrema ( 1964, 
1970). 

Cultural descriptions and illustrations.- Dennis in Trans. Br. mycol. oc. 29 : 
33-35 ('Group X'), pl. 2, figs. 3, 10 (cultures on MA). 1946; Eveleigh in Trans. 
Br. mycol. Soc. 44 = 578-582. 1961; Boerema in Persoonia 3 = g-16, pl. I figs. s-6 
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(cultures on MA and Ashby-agar), pl. 2 figs. 1-6 (pycnidial primordia, pycnidio­
spore~). 1g64. 

The colonies of P. Mrbarum are generally characterized by the production o 
abundant pycnidia and sparse mycelia (pycnidial-type), see Pl. 1 fig. s; however, 
strains which produce more aerial mycelium also occur, usually in sectors (mycelial­
type), see Pl. 1 fig. 4· Strains of the pycnidial-type may be mistaken tor Phomtl 
glomera/a (see above), but P. herbarum never produces (dictyo-)chlamydospores. 
The colours of the colonies vary between grey and green. A notable feature of the 
numerous isolates tested is the uniform rate of f;rowth. 

A typical character is the production of a reddtsh pigment (Pl. I figs. 4· s). or 
the numerous isolates tested, only two failed to produce any pigment. It is especially 
strains of the mycelium-type that are inclined to be strongly pigmented so that 
application of 1 aOll makes the change from red to blue very conspicuous. In very 
old colonies the red pigment changes from red to blue by Itself. The addition of 
NaOH has no effect on uncoloured isolates. 

The fungus is a ubiquitous typically saprophytic organism, occurring on a very 
wide variety of industrial products Hke butter, paint, cement, rubber, etc. (see 
Bocrcma, 1964). In many studies on soil-fungi it is reported as a typical soil-borne 
Phoma species, usually under the name P. hibemica. Its frequent occurrence on dead 
seed coats has led to confusion with seed-borne pathogens. 

Ph om a medic a gin is Malbr. & Roum. var. pin odell a (L. K. Jones) 
Bocrema apud Bocrema, Dorcnbosch & Leffring in cth. J. Pl. Path. 71 : 88. 1g65.­
Pl. 4 figs. 5, 6; Pl. 5 figs. 1, 2; Pl. 6 fig. 4· 

Synonyms: A.scocflyta pinadella L. K. j ones, Phoma trifolii E. ~.johnson & Valleau. 
Cultural descriptions and illustrations.- L. K. Jones in Bull. ="!. Y. St. agrie. 

Exp. Stn 547: table 2 (range of spore dimensions), pl. 1 (colour plate of culture 
on OA). 1927; Wchlbur~, Ondcrz. Erwtenanthracnosc (Thesis, Baarn) 12, fig. 2a 
(shape and size of tJYCntdia and spores), pl. 3 (culture on OA). 1932; Bocrema, 
Dorcnbosch & Lcffnng in cth. J. Pl. Path. 71 : 83, fig. 2 (cultures on cherry-agar, 
crystals) . 1965. 

The colonies of P. medicagini.s var. pinodella arc Aat, with mycelial colours varying 
from light grey to black. Pycnidia usually develop in radial rows, but they may also 
be found scattered throughout the colony. 

A characteristic feature is the occurrence of crystals on ~. see Pl. 5 figs. 1, 2; 
the production of these varies according to the different strairu; the crystals are 
often found only after some weeks of growth. In isolates with abundant crystal 
production they occur not only on MA, but also on OA. 

A typical and stable character is the production of chlamydospores, see Pl. 6 
fig. 4· These are usually found in abundance in the dark sectors of the colony after 
one week of growth. 

The fungus is seed- and soil-borne and well known as a weak parasite of pea 
(footrot and leafspots} and red clover (black stem), see Bocrema & al. ( 1965b). 
Further it often occurs on other Leguminosae, and has been isolated from the 
plants of other families as weU. It has been shown to have a specific inhibitory 
action on Pythium ultimum (Domsch & Gams, 1968b: 1 70). 
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Ph om o p runic~ I o (Opiz) Wollcnw. & Hochapf. in Z. ParasitKdc 8 : 595· 
1936.- Pl. 3 figs. 5, 6, Pl. I) fig. 6. 

Synonyms: Peyronelloco prunicolo (Opiz) Goid. , Phyl/osticta pyrino Sacc., Peyrone/loeo 
nicotioc Leduc; for further s~onyms, sec Bocrcma & of. (1965a, 1968). 

Cultural descriptions and 1llustrations.- Bocrcma & Dorenbosch in Vcrsl. Medcd. 
plzicktenk. Dienst 142 CJ aarb. 1964) : 144- 148., fig. 7 (pycnidia, pycnid iospores, 
chlamydospores, and d1ctyochlamydospores), fig. 8 (cultures on OA). 1965; 
Bocrema, Dorenbosch & van Kesteren in Persoonia 4 : 59-63, fig. 3 (pycmdia, 
pycnidiospores, chlamydospores and dictyochlamydospores), pl. 3 (chlamydospores, 
dJctyochlamyclospores, and cultures on OA and cherry-agar). 1965; Morgan-Jones 
in C.M.I. Oeser. path. Fungi Bact. No. 135 (pycnid1a, pycn1diospores, chlamydo­
spores, dictyochlamydospores, mycelium). 1907. 

The colonies of P. prunicolo arc generally characterized by the occurrence of 
different sectors, some with an abundance of pycnidia, others with much aerial 
mycelium. The colours of the colonies vary from green, white, and grey to black. 

A typical and stable character is the production of single chlamydospores, usually 
produced in chains. They arc initially ligh t brown and darken gradually. Dictyo­
chlamydospores arc not always produced but they arc usually present in fresh 
isolates. They generally arise as separate terminal spores on mycelial branches, 
more or less Stemphylium-like in shape. Sometimes they also occur in chains togethe.r 
with single chlamydospores. 

This soil-borne fungus has been found on all kinds of dead and diseased plant 
material (Boerema & ol., 1965a, 1968) and is known especially in association with 
leafspots on apple (Bocrcma & Dorcnbosch, 1g65), pear and species of Prunus. 
It is considered to be a secondary invader. 

Re.marks on nome nclature 

Pyrenochoc t o ocicolo (L~v.) Sacc. in ylloge Fung. 3 : !2!20. 1884. ­
Vermkulorio ocieolo Lev. in Annis Sci. nat. (Bot.) III, g : 259. 1848. - Neotype: 
dried culture of CBS 260.65 (det. G. L. Hennebcrt), isolate ('C124') from soil 
(wheat field) made by W. Cams, Kiel-Ki tzeberg, Aug. 1962 (compare Cams & 
Domsch, 1 g6ga: 17) ; herbarium 'Centraalburcau voor Schirnmelcultures', Baarn 
(CBS). 

Synonym: Py relUJChocto spinodoc Verona & cgru in Mycopath. Mycol. appl. 
30 : 3 10. •g66. - Type: Herb.- cgru (CL). 

The type material of Pyrenochocto ocicolo described from fallen needles of Pinus 
siloestris in the Vosges docs not appear to have been preserved. Its identity with the 
fungus treated in this paper is in accordance with the imerpretation of P. acicolo 
as given by Cams & Domsch ( 1g6ga: 17), and is based on comparison with an 
old living specimen named P. acicolo in the culture collection of the 'Centraalbureau 
voor Schimmelcultures', CBS 260.38. The latter was isolated by ten Homen 
( 1939: 28) from Dutch seedlings of Pinus nigra var. oustrioco and morphologically 
agrees very well with the original, albeit vague, description of Pyrenochocta ( Vermi­
culorio) acicolo. In order to consolidate this concept a dried culture of a fresh isolate 
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of the fungus, showing all its typical characteristics, is here formally designated as 
neotypc. 

Because of the characteristic setae this Phoma-like fungus is maintained in the 
form-genus Pyrenochaela. In my opinion, however, the status of Pyrenochaeta with 
respect to Phoma is still dubious. The spore-forming process in many species of 
Pyrmochaela, including P. acicola, is in complete agreement with that in Phoma, 
even though it is true that several species sometimes show branched conidiophores. 
In any case tJte occurrence of setae is not a stable criterion, since various Phoma-like 
fungi occasionally produce setose pycnidia. 

Finally it should be noted tbat an isolate made from original herbarium material 
of Pyrenochaeta spinaciae (seeds of spinach obtained from Prof. A. Ncgru) proved to 
be indistinguishable from P. acicola as interpreted in tJtis paper. 

Ph o m a c h r y san them i col a Holl6s in Annis hist.-nat. Mus. natn. hung. 
5 : 456. '907· - Ncotype: dried culture of CBS 522.66, isolate (' 1315') from stem of 
Chrysanthemum morifolium made by H . J. Wilcox, Nat. Agric. Ad vis. Service Kent, 
1963 (compare Hawkins & al., 1963); herbarium 'Ccntraalbureau voor Schimmel­
cultures', Baarn (CBS) . 

Phoma chrysanlhemicola was described from decorticated dry stems of cultivated 
Chrysanthemum indicum ( = C. morifolium) at Kecskemet in Hungary. The original 
material appears to have been destroyed during the Second World War (information 
Museum of ~atural History, Budapest). In our opinion, however, there is no doubt 
but that the characteristics as described for the pycnidia and pycnidiospores of 
P. chrysanthemicola justify the usc of this name for the soil-borne fungus commonly 
occurring in association with the root- and stem-rot of Oorists' chrysanthemums 
(see Kemp, 1958; Hawkins & al., 1963; and Pccrally & Colhoun, 196g). This 
interpretation also conforms with Srivastava's concept ( 1953); he examined the 
fungus in India on several varieties of chrysanthemum seedlings imported from the 
Netherlands. 

It should be remarked that ' Kemp (I.e.), Hawkins & al. (I.e. ), and Peerally & 
Colhoun (I.e.), in their extensive studies on the root- and stcmrot disease of chrysan­
themums, hesitated about adopting the name P. chrysanthemicola, since on the 
preserved plant material with P. chrysanlhtmicola studied by Srivastava (I.e.), Kemp 
(I.e.) failed to find the characteristic pseudosclerotial masses (see Table 1 and 
Pl. 6 figs. 1, 2). Our comparative study of numerous isolates of the fungus, however, 
revealed that some strains do and others do not produce these pseudosclerotial 
masses. Moreover in our opinion it is difficult to establish the occurrence of these 
masses in vitro. Since, furthermore Srivastava's fungus occurred on plant material 
from the etherlands we are sure that Srivastava as well as Kemp, Hawkins & al., 
and Pccrally & CoUtoun were dealing with the same fungus, agreeing with P. 
chrysanthemicola. To fix the species, a typical dried culture of the fungus (with pseudo­
clesrotial masses) is selected as ncotype. 
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Ph om a e up y rena Sacc. in Michelia 1 (5): 525. 1879; in Sylloge Fung. 3 : 127. 
1884. - Holotype: on stems of Solanum tuberosum, coli. by P. Brunaud, near Saintes 
(Charente-Infeneure), no date; IIerb. Saecardo '39' (PAD). 

In the literature dealing with species of Phoma in association with potatoes the 
name Phoma eupyrena is generally used with the emendation 'as interpreted by 
Wollenweber' or 'sensu Wollenweber', see Dennis (1946), Malcolmson ( 1958), 
Bocrema & van Kesteren ( 1962), and Kranz ( 1963). This means that the authors 
did not answer the question as to whether the typica l, chlamydospores-producing 
Phoma isolated by Wollenweber ( 1920) from potato tubers (spore dimensions usually 
3·4-5·1 X 1. 7~.6 J.') is really identical with Saccardo's fungus (spore dimensions 
given as 4 X 1.5 J.')· Malcolmson's ( 1958) doubts about this were even strengthened 
by the absence of any chlamydospores in a specimen on Solanum dulcamara in 
Saccardo's herbarium (PAD). However this specimen, labelled "P. eupyreno f. 
dulcamaroe" and collected in 1889 by C. E. Fairman in the U.S. A., does not represent 
the type. It is indeed quite different from the chlamydospores-producing Phoma, 
but it agrees in every detail with a fungus isolated by Kmnz ( 1963: 14, 15) from 
dried material of Solanum dulcamara (spores 4· 7-6.3 X 1. 7~.6 I'• 1-celled, 1 %-3 % 
being 2-celled). 

The holotypc of P. eupyreno Sacc. is still in existence, and its characteristics accord 
very well with Wollenweber's interpretation. It possesses only 1-cellcd spores, 
3.4- 5.1 X 1. 7-2.6 Jt, while chlamydospores also occur in association with the 
pycnidia! Therefore since Wollenweber's interpretation of P. eupyrena is in agreement 
with Saccardo's type the indication 'sensu Wollenweber' is superfluous. 

Ph om a fi m t I i Brun. i11 Bull. Soc. bot. Fr. 36 {= II, 11) : 338. 1889. - Nco­
type: dried culture of CBS 1 70. 70, isolate from soil (glasshouse) made by M.A. de 
Waard,Zwijndrecht, Dec. 1966; herbarium 'Ccntraalbureau voor Schimmelcultures', 
Baarn (CBS). 

Thh fungus was originally described from dung of sheep at Fouras ncar Saintcs 
in France, but the original material was not preserved. The description of the 
characteristics of pycnidia and pycnidiospores fully agrees with that of the soil-borne 
fungus treated in this paper under the name P. jimeti; it is well known that most 
coprophilous fungi commonly occur in soil. one of the other 'old' Phoma species 
described show so much similarity with the fungus treated in this paper. 

To consolidate this concept of P. jimeti a dried culture of a typical soil-isolate 
of the fungus is designated as neotype. 
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ExPLANATION ov PLATES r- 6 

PLATF. I 

Fig. 1. Phoma ehrysanthtmicola. Photograph made with side-light, showing locally a dense 
greyish mycelial mar, and red discoloration of the medium {OA) below the colony. 

Fig. 2. Phoma exigua. Demonstration of the characteristic oxidation-reaction aficr addition 
of drops of NaOH: at first the appeara.nce of a conspicuous bluish-green spot {a-pigment), 
which gradually enlarges and then turns red (fJ-pigment) . 

Fig. 3· Phom.afimeli. Photograph made with transmitted light, showing tbc medium (OA) 
below the greenish colony discoloured yellow. 

Figs. + 5· Phom.a hnbarum. - Fig. 4· Strain of the mycelial-type, showing different sectors 
and locally very intense red discoloration of the medium (OA). - Fig. 5· Strain of tbc 
pycnidial-type, showing that the reddish discoloured medium below the colony turned blue 
afier addition of a drop of ~aOH . 

Pt.ATF. 2 

Figs. r, 2. Phoma fimeti. Twenry-days·old plate cultures. - r. on OA. - 2. on MA. 
Figs. 3, 4· Phoma hnbarum. Ten-days-old plate cultures. - 3· on OA. - 4· on MA. 
Figs. 5, 6. Phoma glomnata. Ten-days-old plate cultures. - 5· on OA. - 6. on lvlA. 

PLATE 3 

Figs. 1, 2. Pymwehaew aeicola. Twenty-days-old plate cultures. - 1. on OA. - 2 . on MA. 
Figs. 3, 4· Phoma ehrysanthemieola. Twenty-days-old plate cultures. - 3· on OA.- +on MA. 
Figs. 5, 6. Phoma pnmicola. Ten-days-old plate cultures.- 5· on OA. - 6. on MA. 
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PLATE 4 

Figs. 1, 2. Plwma eu/JyrenJJ. T en-days-old plate cultures. - 1. on OA. - 2. on MA. 
Figs. 3, 4· Phoma txigua. - 3· Ten-days-old plate culture on OA. - 4· Twenty-days-old 

plate culture on MA. 
Figs. 5, 6. Phoma wdi&aginis var. pinodtlla. Ten-days-old cultures. - 5· on OA. - 6. on MA. 

PLAT!l 5 

Figs. 1, 2. Phoma wdi&aginis var. pinotklla. Plate cultures on MA, photographed from below 
to show the characteristic crystal ligures produced in the agar. 

Figs. 3, 4· PyrenD&haela a&i&Dia. Pyenidia with setae, X 88. 
Figs. 5, 6. Phoma fiwti. Pycnidia, X 88. 

PLAT!l 6 

Figs. 1, 2. Phoma dtrysanthemi&ala. Pscudosclerotial masses, consisting of chlamydospores, 
X 200. 

Fig. 3· Plwma eupyrena. Chlamydospores, X 140. 
Fig. 4· Phoma wdi&aginis var. pimxklla. Chlamydosporcs, X 140. 
Fig. 5· Phoma glomtrala. Dictyochlamydospores of two strai.ru, X 140. 
Fig. 6. Phoma pruni&ala. Chlamydospores and d ictyochlnmyclospores, x 140. 
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ADDITIONAL NOTES ON PHOMA HERBARUM 

G. H. BoeRSMA 
Planten~itkunku11dige Dienst (PD), Wageningm 

The sporogenesis of Phoma hnbarum Westend., and Phama species in 
general, is diseusscd. Additional data arc given on the synonymy of 
P. hnbllTUm and the status of its various infraspecilic taxa is revised. Most 
of the 'varieties' and 'forms' appear to belong to the ubiquitous species 
Phoma txigua. Phama matdonalt!ii is proposed as a new species and Stagonaspara 

samarorum {Desm.) as a new combination. 

In a preceding paper (Boerema, 1964) the diagnostic characteristics oflhc ubiquitous 
saprophyte Phoma herbarum Wcstcnd., type species of the form-genus Phoma Sacc., 
were amply discussed and provisional data were given on the synonymy of the 
fungus. The present paper presents a description of the sporogenesis of P. herbarum, 
based upon recent electron-microscopic observations on tl1e spore development in 
this and other species of Phoma. The differences from the spore development of 
Ascochyta pisi Lib., type species of the form-genus Ascochyta Lib. , are also discussed. 
Furtller information is supplied on the synonymy of the species, including confusing 
misinterpretations and misidentifications. Finally the identity of Lhc numerous 
formac and varieties of P. herbarum is discussed in alphabetical order. 

The names of authors arc abbreviated first in accordance with Crummann's 
" Autorenliste" ( 1963: 59-74), and further with Ainsworth's list ( tg6t: 37- 41 ). 
Herbaria and culture collections are coded according to Lanjouw & StaAeu ( 1959) 
and the list of abbreviations in Lhc catalogue of the American Type Culture Col­
lection (Ed. 8, tg68). Titles of journals arc abbreviated in accordance with the 
"World List of Scientific Periodicals", •963-1965. 

The s pore -fonning process 

Recent electron-microscopic observations on the spore development and spore 
secession in Phoma l~rbarum and other Plloma-like fungi have furnished more precise 
information on the essential features of the sporogenesis in the form-genus Phoma 
(sec also Bocrema, 1965). 

The first spores in a pyenidium make tllcir appearance as soon as a cavity in the 
pycnidium-primordium develops. Electron-microscopic observations lend strength 
to Lhc hypothesis that these first spores in the pycnidium arc formed by budding 
or cleavage of the cytoplasm of the original central cells (Boercma, 1964: fig. 4; 
Bocrema, 1965: fig. 31; compare also Madclin, tg66: fig. 6). 

' 5 
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In mature pycnidia the spores arise successively at the top of somewhat cuspidate 
but otherwise undifferentiated cells lining the central pycnidial cavity (Sutton, 
1964; Boerema, 1964) . The first spore begins as a papilla arising from a broad base, 
secondarily acquiring the shape of a bud. The progressive thickening of the top 
of the parent cell as successive spores are formed and secede ('collarettc', sec below) 
leads to the subsequent development of spores as buds (Brewer & Boerema, 1965: 
fig. s, pis. 1- 3; Bocrema, 1965: figs. 1-'27; Sutton & Sandhu, 196g: figs. 11-19). 
This kind of sporogenesis can be characterized as a 'mono poI a r r ep c t i t i v e 
buddin g pro c c s s' (Boercma, 1965). The spore wall develops as a distinct 
layer within the papillate or bud-like initial, whose own primary wall is continuous 
with that of the parent cell (Brewer & Boercma, 1965: fig. 1 A, p~. 1-3; Sutton & 
Sandhu, 196g: figs. 11- 13). Concurrently with the differentiation of the spore wall 
the separation of the spore cytoplasm from that of the parent cell starts with the 
centripetal development of a wall-layer at the base of the spore, combined \vith 
the development of a wall-layer closing the parent cell (Brewer & Boerema, 1965: 
fig. sD- E, pl. 2; Sutton & Sandhu, 1969: figs. 15- 19). Disin1egration of the con­
tinuous periclinal wall material completes the secession of the spore (Brewer & 
Boercma, 1965: fig. sF; Sutton & Sandhu, 1969: fig. sS). Remnants of the pcriclinal 
layer remain on the parent cell, contributing to the 'collarette' at the top of it. 
With each new spore secession this collarettc becomes wider, with an increasing 
series of wall remnants ('ridges' or 'annellalions'; Boerema, 1965: figs. 15-'27; 
Sutton & Sandhu, figs. 14- •5). The processes of differentiation of the spore wall, 
development of the two separating transverse wall-layers, and the disintegration of 
the periclinal wall material are associated with an abundant production of muci­
laginous substances (Brewer & Boercma, 1965: pis. 2, 3). 

In our opinion it is not expedient to fit this spore-forming process into one of 
the modes of sporogenesis distinguished by Hughes (1953), Tubaki ( 1958), and 
others (compare Madclin, sg66) in their scheme for the conidial ontogeny in Hypho­
mycetes, their classifications being based primarily on observations \vith the light 
microscope only. To do so at P.resent would only cause confusion because of possibly 
differing interpretations ['blastospores' (compare Madelin ag66: fig. 6), 'acrophialo­
spores' (Sutton, 1964), 'porospores' (Boerema, 1964; compare also Campbell, 
1968), ' annellospores', " where the points at which conidia secede arc at approxi­
mately the same level" (Sutton & Sandhu, tg6g)]. 

Sutton & Sandhu ( sg6g) arc of the opitlion that the spore development in the 
type species of Ascochyta, A. pisi (see Brewer & Bocrcma, 1965), is probably identical 
with that of Phoma. In A. pisi and other related species of Ascochyta the separation 
of the spores indeed takes place by the development of two transverse walls and 
'rupture' of the connecting wall parts, also leaving a 'collarette' with ridges or 
anncllations on the wall at the top of the parent cell (Brewer & Boercma, 1965 
figs. 3D- E, pl. 5). However, it is characteristic of A. pisi for the spore-initial to 
be extremely thin-walled while the separating transverse walls are developing 
(Brewer & Boerema, 1965: pis. 5, 6). Against the inncrside of the initial spore wall 



BoBREMA: On Phoma hMbarum 

a new wall-layer arises secondarily, simultaneously dividing the spores into two or 
more cells, 'distoscptation' (Brewer & Bocrema, 1965: fig. 4. pl. 7). 
The septa tion of the spores in the species of AJcochyta, therefore, is an essential part 
of the 'finishing' (completion) of the spore-development. If Phoma species show 
septate spores (which happens very seldom with P. hnbarum), this septation process, 
'e usc pta t ion', occurs indcpcndcnlly of the sporogenesis and completion of 
the spore wall (Brewer & Bocrema, 1965). This may explain why genuine Ascochyla 
species also in vitro produce mainly 2- or more-celled spores, whereas pseudoforrns­
that is to say Phoma species, whose pycnidia in vivo may contain a variable percentage 
of septate spores-produce in culture mainly •-celled spores. This offers a very 
simple method for distinguishing species of Phoma-including 'pseudo-Ascochytas'­
from true Ascochyla species in culture. 

In this paper electron-micrographs arc intentionally omitted, as these will be 
published later. The above is therefore restricted to references to the electron­
microscopy studies by Brewer & Bocrema (1965) and Sutton & Sandhu ( 1969). 

Synonymy 

Previously (Bocrcrna, 1964) much attention was paid to the synonymy of P. 
hnbarum. Since then many new data have accumulated. In the following all the 
synonyms known at present are listed with reference to type material and to host 
or substratum. 

PHOMA IIERDARUM Westend. 

Phomo hoborum Westend. in Bull. Acad. r. Bclg. Cl. Sci. 19 (3): 118. 1852. - Lectotype: 
Herb. crypt. Belg., Ed. Beyaert-Fey.s, Fasc. 20, o. 965. 1854, on Onobrychis vuiifolia, type 
locality, date and collector not known (Herb. Westcndorp & Wallays, BR}, sec Persoonia 3 : 10, 
121 pl. 11 figs. 11 2. 1!)64. 

Phomo txigua var. ('b') minor Dcsm. in Annis Sci. nat. (Bot.) Ill , 11: 283. 1849; Pl. crypt. 
N. France, Ed. 1, Fasc. 38, ::\o. 186gb. 1849. - Phoma exigua var. ranuneulorum Oesm. tx ace. 
in Sylloge Fung. 3: 134. 1884 (name change). - Lectotype: on Ranunculu.s bulbosu.s, Pare 
de Ubiscy, July 1847, Roberge (Herb. Ocsm:uiercs, PC), see Persoonia s: 23, pl. 1-below. 
1!)67 and the discussion bclow. 

Phomo chorticola Speg. in An. Soc. cienl. argent. 1 0 : 153, 154. t88o. - T ype: not known 
to be in exi_,tence, on remnants of paper in a forest, type locality: Recoleta, Argentina, sec 
discussion below. 

Phoma urticac Schulzer & Sacc. in lledwigia 23 : 91. 1884; in Sylloge Fung. 3 : 140. 1884.­
Ltptophomo urtiltU (Schulzer & Sacc.) HOhn. in Hedwigia 59 : 262. tgt8 (misapplied). -
Type: not known to be in cxi_,tence, on Urtica Jioica, type locality: Vinkovce (manuscr. 
Schulzer von MUggcnburg, Schwam me Pilze Ung. Slav. 700. a86g); for specimens examined, 
see Pcrsoooia 3: 12, 13. 1964. 

Phomo otertJ«a Sacc. in Michclia2 (1): 91. 188o; in Revue mycol. 3 / No. g: 36. t88t; in Sylloge 
Fung. 3 : •35· 1884. - Type: not known to be in exi_,tencc, on Brcusica oloacea, type locality: 
Quevilly near Roucn, for discussion of interpretation, see Persoonia 3: 13, 14. 1!)64-
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PhotrJJJ ouraua var. dipsad Sacc. in Michelin 2 (2): 337· t88 t ; in Sylloge Fung. 3 : 135. 
11184. - Holotype: on Dipsa&UJ syloestris, Rouen, no date, Malbranche (Herb. Saccardo ' tog' 
pro parte, PAD), see discussion below. 

PhotrJJJ oUraua var.lulianlhi-tuberosiSacc. in Michclia 2 (2): 337· 1881; in Sylloge Fung. 3 : •35· 
1884. - Holotype: on Helianlhus tuberosus, Quevilly near Rouen, no date, Letendre {llerb. 
Saceardo '•3••', PAD), see discussion below. 

Phoma okraua var. sa-ophulariae Sacc. in Michdia 2 (2) : 337· 1881 ; in SyUoge Fung. 3 : 135· 
•1184· - Holotype: on &ophularia nodosa, type locality Md date not known, Roumeguere 
{Herb. Saceardo '276' , PAD), see discussion below. 

Phoma oleraeta var. urticae Sacc. in Michdia 2 (2): 337· 1881 ; in Sylloge Fung. 3 : •35· 
1884. - Holotype: on Urtica urms, type locality and date not known, Roumeguere (Herb. 
Saccardo '32 1', PAD), see discussion below. 

PhotrJJJ hnbarum var. nysimi Roum. in Revue mycol. 3 / No.9: 30. t88t ("crysimi"; nomen 
nudum). - Isotype: Roum. , Fungi gall.~., Cent. It, No. tott. t88t, on Erysimum au/gore, 
Toulouse, autumn, date and collector not known (Herb. Roumeguere, PC), see di.oscussion 
below. 

Phoma lurbarum var. sambuci Roum. in Revue mycol. 3 / No.9: 30. 1881 (nomen nudum). ­
lsotype: Roum., Fungi gall. exs., Cent. It, No. 10t4. t88t ("f. sambuci"), on Sambucus 
nigra, Toulouse, autumn, no date, Roumcguere (Herb. Roumeguere, PC) , sec di.oscu.ssioo 
below. 

Phoma lurbarum f. chenapodii-albi Roum. in Revue mycol. s: 28. t883 (nomen nudum). -
lsotype: Roum., Fungi gall.~ .• Cent. 25, No. 2484. t883, on Chmopodium album, Quevilly 
ncar Rouen, spring t882, Letendre (FH), see discussion below. 

Phama lurbarum var. telragoniae Sacc. & Berl. in Revue mycol. 8 : 35· r886; in Sylloge Fung. 
10: 18o. 18g2 (in both cases " Phama lterbarum •Ph. Tetragoniae").-Holotype: on Tetragonia 
txpansa, Algeria, no date, Trabut (Herb. Saceardo '68', PAD) , see di.oscussion below. 

Aposphaeria oiJJlaua Bertcl in Ost. bot. Z. 5-i : 205, 233, 288. t904·- Phama uiDituta (Berte!) 
Eveleigh in Trans. Br. mycol. Soc. 44: 577· 1961. - Ncotype: on white paint, Kew, 1911, 
Massee (= type specimen of Phoma pigmentioora, K), see Trans. Br. mycol. Soc. 44: 577· 
rg6r, Persoonia 3 : 14. tg64, and discussion below. 

Phoma ouratta f. bryoniae Saec. in Annis mycol. 7: 435· tgog.- HolotyJ>e: on Bryonia alba, 
Tarnsel, Brandenburg, May •gog, Vogel (Herb. Saccardo '73', PAD) ; isotype: Syd., Mycotb. 
germ., Fasc. 17, No. Bog. rgog (M, PAD); see di.oscussion below. 

Phama pigmenlioora Masscc in Bull. misc. l nf. R . bot. Gdns Kew 8 : 326. 1911. - Holotype: 
on white paint, Kcw, 1911, Massee (K), see under Aposphturia oioltuta. 

Ph;·lloslicla ruscigma Sacc. in Nuovo G. bot. ita!. II, 22 : 45· 1915. - Holotype: on Ru.u:us 
hypophyllum, Ta Braxia, Malta, Dec. 1913, Caruana-Gatto (Herb. Saceardo '36g', PAD), 
see di.oscussion below. 

Phama htrbarum f. humuli Gonz.-Frag. in Trab. Mus. nac. Cienc. nat., Madr., Ser. bot. 12 : 

30. t917. - Holotype: on Humulus lupultiJ, Bot. Garden, Madrid, Aug. 1916, Caballero 
(MA-2ol4), see di.oscussion below. 

Phama lurbarum f. minor Unamuno in An.Jard. bot. Madr. 2 ('1941 '): 56. 1942. - Holotype: 
non-existent (information Dr. E. Paunero, MA), on Digitalis obseura, type locality: Hoz de 
Betcta, sec discussion below. 

PhotrJJJ lurba.rum var. laelaria Sutton in Trans. Br. mycol. Soc. •1= 501. 1g64.- Holotype: 
on rubber tubing of milking machine, Leicester, Derbyshire, no date, Pyman (fMl-t o46o8); 
see discussion below. 

Phama hibtrnica Grimes, O'Connor & Cummins in Trans. Br. mycol. Soc. 17 : gg-tot. 
1932. - T ype: dried culture from cream, Cork, no date, Grimes (K), see Persoonia 3 : 14. 
15. 1g64 and di.oscu.ssion below. 

PhatrJJJ lignicola Reonerfelt in Svenska SkogsvF6r. Tidskr. 35 : 6o. 1937.- Type: culture 
from woodpulp, Sofiehern, April 1937, Rennerfelt (CBS-276. 37), see Persoonia 3: 15. 1g64. 
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The oldest known name for the ubiquitous saprophytic species Phoma herbarum 
seems to be Phoma exigua var. minor. T he handwritten annotations accompanying 
the lectotype material of this infraspccific taxon (see Bocrema & Howclcr, 1967 : 
pl. 1 -below) suggest that the fungus is a specific parasite of Ranuii&Uius species. 
I ts microscopical characters (spores 3·4- 5· 1 X r. 7-3·4 ~-'• usua lly 4.8 X 2.6 f.'), 
however accord reasonably well with those of the saprophytic P. herbarum, whereas 
no similar pycnidial parasite is known from Ranunculus species. l ts identity with 
P. herbarum also agrees with Desmazicres' view; he was of the opinion that it represents 
only a small-spored variant of a ubiquitous fungus; compare Boercma & H6weler 
( 1 g67), who also provided documentation on other specimens of P. exigua var. 
minor. Although P. exigua var. minor antedates P. herbarum, the epithet 'minor' cannot 
have priority (Edinburgh-code: An. 6o) because of its being a varietal epithet. 

:-.lcarly all the specimens preserved in Saccardo's herbarium under the name 
Phoma herbarum and generally filed as forms or varieties appear to belong to fungi 
quite different from P. herbarum s.s.; sec the following chapter. As previously 
(Boercma, 1964: 13) noted, the explanation is that Saccardo's idea of the spore 
dimensions of P. herbarum differs from the present concept of this fungus as based 
on the characteristics of the lectotype at Brussels. ' Phoma herbarum *Pir. Tetragoniae' 
is the only variety described by Saccardo & Berlese that can be considered to be 
a true synonym of P. herbarum s.s. The holotypc of this infraspecific taxon, consisting 
of six stem pieces and with the same annotations on the label as those cited in the 
protologue, shows numerous pycnidia, whose characteristics agree completely with 
those of P. lrerbarum. In the index of Sylloge Fung. 10 it is cited as 'var.', in Sylloge 
Fung. 13 as 'subsp.' and on the label of the type as 'f.'. 

Plroma lrerbarum var. erys-imi Roum., var. sambud Roum., and f. dzenopodii-albi 
Roum. arc nomina nuda, as the names were published without descriptions. The 
isotypes, consisting of various stem parts with numerous pycnidia, reveal morphol­
ogical characters identical with those of P. lrerbarum s.s. on stems and twigs. 
Apparently Roumeguerc as well found them morphologically identical with P. 
lrerbarum s.s., so that the names are of value only in so far as they record the hosts. 

The identity of Plroma lrerbarum f. lrumu/i Conz.-Frag. with P. herbarum s.s. was 
established by examining the holotype, which is composed of various stem pieces 
with many pycnidia. Gonzales Fragoso noted that it differs from the 'tipo', i.e. 
P. lrerbarum f. lrumuli Sace., in its spore dimensions. He did not know, however, 
that the form described by Saccardo actually represents a different fungus, namely 
the ubiquitous weak- and wound-parasitic Plroma exigua Desm. The latter is very 
probably identical with the 'Piroma lrerbarum' in south- and mid-England observed 
in association with a wilting of hop bines (Wormald, 1939: 261 ); it is dealt with 
in the next chapter under f. humuli Sacc. 

The original material of Plroma lrerbarum f. minor, described by Unamuno from 
dead stems of Digitalis obscura in Spain, has not been preserved. The identity of 
this 'minor' form with P. lrerbarum s.s. is based on its spore dimensions, 4-5.5 X 2.5 p, 
which agree completely with the usual spore size of P. herbarum. 
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Phoma herbarum var. lactaria, recently described by Sutton from the rubber parts 
of a milking machine, was studied in vitro (culture made from a dried culture of 
the type). It shows llte characteristics, including pigment formation, typical of the 
numerous isolates of P. herborum tha t were examined. Sutton compared ilie charac­
teristics of his isolate will1 those of ilic lectotype of P. herbarum, but it should be 
pointed out tha t iliis lectotype cannot possibly cover ilic variability of the charac­
teristics in vitro. 

The type of Phoma oleracea Sacc., collected by Letendre at Qucvilly (near Roucn) 
on Brassica oleracea, has not been found in Saccardo's herbarium. The identity of 
P. oleracea wiili P. herbarum and the confusion in literature between it and Phoma 
(Plenodomu.r) lingam Tode ex Fr. has already been amply discussed (Bocrcma, 1964: 
13, 14) . Since type specimens of the infraspecific taxa of P. oleracea are rcprc:sented 
in Saccardo's herbarium it was possible to check their identity wiili P. herbarum. 

The original specimen (three stem pieces) on which Saccardo based the variety 
Phoma oleracta var. dipsaci ("sperm. 5 X 1 f') also contains ilic type of P. herbarum 
f. dipsaci ("sperm. IJ-.9 X 3- 4"), which appears to be identical with Phoma exigua 
(sec next chapter), while the characteristics of ilie small-spored P. oleracea var. 
dipsaci agree fairly wc11 with P. herbarum s.s. The saprophyte P. herbarum is often 
found on dead plant material in associa tion with weak-parasitic or true parasitic 
pycnidial fungi (cf. Boerema, 1964: 13) . 

The type material of Phoma oleracea var. helianthi-tuberosi-prcviously (Bocrema, 
1964) listed as a synonym on accown of its spore dimensions (5 X 2 fl)-<:onsists 
of ilircc stem pieces bearing, among other things, a pycnidial fungus agreeing 
completely wiili P. herbarum (spore dimensions 5-5.5 X 2- 2.5 p.). It should be noted 
tha t McDonald ( 1964) applied lllc name P. oltracea var. helianthi-tuberosi to the 
pycnidial stage of the causal organism of a disease of the commercial sunflower, 
Helianthu.r annuu.r, known as ' black stem'. Recently Frezzi ( 1968) pointed out that 
th is stage belongs to a species of uptosphaeria, viz. L. lindquistii Frezzi. T hrough llle 
kind cooperation of Dr. McDonald we were in a position to study a typical isolate 
of this 'black stem' fungus. 1 :he microscopic characteristics of its pycnidia appear 
to be very different from those of both P. herbarum and ilic type specimen of P. 
oleracea var. helianthi-tuberosi. I ts growlll-charactcrs in vitro show some similarity 
wi th ll1osc of Phoma (Plenodomu.s) lingam, which also belongs to a Leptosphaeria, viz. 
L. maculaiiS (Dcsm.) Ccs. & 0:'1/ot. (sec Bocrcma & van Kcstcrcn, 1964). McDonald's 
interpretation of P. olerac~a var. heli011thi-tuberosi, therefore, seems to us unacceptable. ' 

1 As no older name appears to be available for Lhe pycnidial state of Ltpto.<phaeria lindquistii, 
I propose to name it after Dr. \V. C . .McDonald, who was the first to study the 'black stem' 
parasire of sunflowers. •tbc Lat.in diagnosis is a translation of .McDonald's characterization 
of the pycnidial stage (compare also Frczzi, 1g64) : 

Phoma macdona.Jdll Bocrcma, spec. IWD. 

Pycnidiis subglobosu, lcnitcr papillalis, brunneis pallidis, nigresccntibus, 155-3o8 I' diam. 
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The type material of Phoma okracea var. scrophulariae (a single stem piece glued 
to a sheet of paper) appears to contain two Phoma-like fungi. One of these has 
spore dimensions different from those given in the diagnosis of var. scrophulariae; it 
has not been more closely investigated and is not dealt with here. The other, on 
which l11e diagnosis appears to have been founded, proved to have the charac­
teristics typical of P. herbarum; its spore-description had already led me to make 
this assumption (Bocrema, 1964: 10, 14). It should be noted that P. oleracea var. 
scrophulariae differs from the fungus-isolate described by Dennis ( 1946: 35, 36) 
as 'P. okracea var. scrophulari{lt' (Phoma-'Group XII'), which does not agree with 
P. herbarum. 

The holotype of Phoma okracea var. urlicae-on the grounds of the spore dimensions 
previously listed as a synonym of P. Mrbarum (Bocrcma, 1964: 10, 14)-consists 
of a single stem piece (glued to a sheet of paper) bearing a pycnidial fungus whose 
characteristics fully confirm its identity with P. herbarum. Not only the spore charac­
ters but also the shape and structure of the pycnidia arc in full agreement with it. 
Phoma herbarum, iL may be recalled, is repeatedly found on sterns of nettle, the para­
type having been collected on Urlica dioica as well (BR; Bocrema, 1964: 12 ; Sutton, 
1964: 501); see also Dennis ( 1946: 34), who described an isolate of P. htrbarum 
from nettle under its synonym Phoma urlicae (Bocrcma 1964: 13). 

The type of Phoma oleracea f. bry·oniae now preserved in Saceardo's herbarium 
(PAD) was collected in 1909 by P. Vogel. Duplicates were later distributed by 
Sydow. The type and two copies of these duplicates were studied. They are composed 
of various stem pieces bearing numerous pycnidia with •-celled spores identical in 
shape and size with those of P. herbarum on herbaceous sterns, leading to l11c con­
clusion that P. okracea f. bryoniae is another synonym of P. herbarum. Later Petrak 
distributed cxsiceata of Phoma oleracea collected on Bryonia alba (Pctr., Mycoili. 
gen. ::-.lo. 376; leg. P. Vogel, May 1920) . Examination of a copy received on loan 
from the 'Staatsherbarium' at MUnchen (M) shows this fungus to be a different 
species, viz. the ubiquitous Phoma exigua. 

The synonyms Aposphaeria violacea ( = Phoma violacea), Phoma pigmenJiuora, and 
P. hibemica listed above have already been amply discussed (Bocrema, 1964: 14, 15). 
At that time, however, no attention was paid to the paper by Mrs. Nicot-Toulouse 
( 1952) in which she had concluded that A. vioificea, which occurs on paint, is a 
species different from the ubiquitous P. hibernica ( = P. herbarum). 

The differential character was assumed to lie in the pycrudia, which in A. uiolacea 

Sporulis hyalinis, continuis, reniformibus vel oblongis, u1rinque obtusis, 4·3 7.2 x 1.4 2.9 I'· 
In foliis, caulibus, pctiolis ct capi1ulis Helianthi annui, Manitoba. 

A dried culture on a sterile lemon le:lf made in 1964 by Dr. McDonald and deposited in 
the Herbarium of the Department of Botany, University of Manitoba, Winnipeg (WIN) 
is indicated as t11c type of Phoma maalonaldii. A culture of the type is deposited in the 'Centraal­
bure:lu voor Schinlmeleultures' (CBS-38 1.67) at Baaro. 
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are said to be produced on the surface of the medium, whereas those in P. hibmtica 
develop immersed. In order to check this we compared different agar-plate cultures 
of three typical Phoma-isolates from paint with those of three strains of P. herbarum 
isolated from dead plant material, see table I. 

TABLE I 

CoMPARISON 0 1' TilE POSmON 01' THE PYCNIDLA 01' Phom4 Mrbarum OROWN ON Dll'J'ER.ENT 
AOAR-WEDIA (REClPES AINSWORTH, 1g61: 241, 242) SIIOWJNO THREE ISOLATES PROM PAINT 

AN]) THREE ISOLATES PROM DEAD PLANT MATERIAL. 

sup. = superficial cr. - erumpent 
• = many pycnidia o = some pycnidia 

Isolates Malt agar 
sup. er. imm. 

CMl-90179 • • 
bathroom paintwork 

ATCC-t256g • • 
white lead paint 

PD-62/ •39 0 • 
bathroom paintwork 

PD-sS/ tsS • • 
leaf Ewmymus sp. 

PD-6r / t 25 0 • 
seed coat flax 

PD-6r /645 • • 
leaf Al/iorio sp. 

imm. - immened 
! and 2 = pycnidia oncn situated 
at the bouom of the dish 

Oatmeal agar Potato glucose agar 
sup. er. imrn. sup. er. imm. 

• • ! • • • 

0 • • 0 

• • 0 • • 

• 0 2 • 0 

• • • 

• • 2 • • 

The position of the pycrurua or\ the various agar media appears to vary a great 
deal. None of the isolates tested produced superficial pycnidia only; a number of 
them were always 'erumpent' (Ainsworth, tg6t: 143) or even completely immersed 
in the medium. In cultures of three of the isolates deeply immersed pycrudia also 
occurred, ofien at the bottom of the dish. A very striking example was one of the 
paint-isolates (CMI-90179) . This demonstrated the reverse of Mrs. Nicot-Toulouse's 
findings and shows that it is impossible to separate the two kinds of isolates according 
to the relative positions of the pycrudia. The possibility of making such a rufferen-
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tiation is also denied by the behaviour of cultures of P. herbarum which, when isolated 
from plants and transferred to paint, produce symptoms similar to those of the 
original paint strains (Boerc.ma, 1964). 

The description of Plwma charlicola, found in "charta stcrcorata putrescente" would 
seem to suggest P. herbarum which is known to grow well on decaying paper. The 
original material of P. charticola is not preserved. 

Phyllosticta ruscigena was described from small circular dark-rimmed spots on the 
cladodia of Ruscus lzypoplzyllum and R. acultalus. In addition to an examination of 
the characters of a living culture (CBS-212.57) made by Bertini (1957) from similar 
spots on the cladodia of Ruscus hypoglossum a study of the characteristics of the holotype 
revealed the identity of P. ruscigma with P. hMbarum. In both cases the fungus occurred 
on the spots together with typical Ruscus-fungi, like Phyllosticta hypoglossi (Mont.) 
Allesch. ("hippoglossi") = Phyllostictina hypoglossi (Mo1u.) Petr. & H. Syd. (type 
material; compare Petrak & Sydow, 192 7: 203) and Leptosphama rusci (Wallr.) 
Sacc. with its conidial state Coniothyrium ruscicola (Our. & Mont.) Sacc. ( type material 
and the material studied by Bertini, I.e. ; compare Curzi & Barbaini, 1927: 179; 
MUller & Toma$evic, 19571 ; and Lacoste, 1965). It is evident that the dark-rimmed 
spots described are not caused by P. herbarum, which is only a secondary invader. 

Identity of the fon:ns and varieties d escribed 

The information newly obtained on the characters of Phoma hMbarum makes it 
desirable to reconsider the status of its various forms and varieties. In agreement 
with Wcstendorp's concept of P. hMbarum as a necrotrophlc species ("sur lcs tiges 
mortes d'un grand nombre de plantes herbacees"), all these infraspecific taxa are 
also found on dead plant material, especially herbaceous sterns. Since Phoma exigua 
is the pycnidial fungus most frequently met with on herbaceous plants (compare 
Boererna & HOweler, 1967), many of the forms and varieties assigned toP. htTbarum 
prove to belong to P. txigua. 

They are treated here in alphabetical order. 

absinth i i. - P. herbarum f. absinthii Sacc. in Michelia 1 (5) : 523. 1879; 
in Sylloge Fung. 3 : 133. 1884. - Holotype: Quevilly near Rouen, no date, Letendre 
(Herb. Saccardo '746', PAD).- Host: Artemisia absinthium. 

The holorype is a single stem piece which, to judge from the annotations on 
the label and from its origin, was clearly used by the author for the description of 

1 These authon, referring to a study by Brcfcld & von Tavel (18g1) on Lepwsphaeria rusci, 
erroneously cite Phyllosticta ruscitola Our. & Mont. (:= CDniothyrium ru.scieola (Our. & Mont.) 
Sacc.] as 'Phyl/ostic/4 ruscigma Our. & Mont.', whieh would suggest the existence or an earlier 
homonym of P. ruscigena Sacc. 
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the spores of this infraspccific taxon.3 It contains many pycnidia with hyaline 
1- and 2-celled spores. It agrees with the characteristics of Phoma exigua as isolated 
in the Netherlands from all kinds of Compositae (cf. Boerema & Howeler, 1967: 
Table [! ) . 

a c h i I I e a e. - P. h~rbarum f. achilleae Thurn. in Fungi au.~tr., Cent. g, No. 883. 
1874 (nomen nudum). - Lectot~c: (Fungi austr. o. 883) Krems, 1871, von 
Thumen (W). - Host: Achillea millifolium. 

The label accompanying the exsiccata only gives information on the provenance 
of the material, but it lacks a description. 

The lectotype in Vienna contains only scolecosporous pycnidia, the microscopical 
characters of which agree with those of Rhabdospora pleosporoides (Sacc.) Sacc., 
a species occurring on dead sterns of all kinds of plants, among others Achillea 
millifolium (sec Jorstad, 1965: 78, 79). Allescher ( 18gg : 329) also noted that the 
copy (B?) he saw contains a species of Rlrabdospora. 

The copy at T orino (TO), on the other hand, appears to contain a species of 
Diplodia which cannot be further identified. 

aneth i. - [P. h~rbarum var. OJitlhi Westcnd. apud ThGm. in Fungi austr., 
Cent. 10, o. g82. 1874 (nomen nudum). -] Phoma anethicola Allesch. in Rab. 
KryptogFiora, Pilze 6 : 265. 18g8 (" 1901"). - Lectotype: (Fungi austr. ~o. g82) 
Teplitz, 1872, von Thumen (Herb. Winter, B); isotype (Herb. Saecardo, PAD).­
Host: llnethum graoeolen.s. 

The exsiccata of P. herbarum var. anellli distributed by von Thumen lacked a 
diagnosis, but Allescher, using the copy in Winter's herbarium (five stem pieces) 
and raising the variety to specific level, gave a short description. 

This copy, which we designate as lectotype (one selected stem piece), contains 
numerous typical thick-walled ' pycnidia of Phoma compltwata (Tode ex Fr.) Desm. 
which is a ubiquitous species on Umbcllifcrae, compare Grove ( 1935: 59, 6o). 
For a description in vitro, sec Dennis ( 1946: 31, 32). The isotypc in the herbarium 
of Saccardo, consisting of four stem pieces, contains the same fungus. 

• The original specimens of che various forms and varieties of P. hnbarum dcscrilx:d by 
Saccarclo are generally accompanied by annoracioru on che spore dimensions andfor by 
drawings of the spores and provided with numbers, as sometimes noted in Michelin. 

The manner in which che rnaccrial was packed or glued co a piece of paper, the: kind of 
paper used, and chc: handwricing oficn made: ic possible: also co check whc:chc:r the: identity 
of the collectors corresponds with those noted by Saccardo in Michc:lia for the various forms 
of P. hubarum [indicated by capital lcuc:rs, explained in Micheli a 1 (5) : 500. 1879 and 
'l ( r) : 39· •Silo). 
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a n s o n i a c- s a I i c i f o I i a c. - P. herbarom f. ansoniae-salidfoliae Berl. & 
Roum. in Revue mycol. g : 178 (" 162"). r887 (nomen nudum). - Isotypc: Roum. , 
Fungi sci. cxs., Cent. 43, 1o. 4218. 1887, Bot. Carden, Coimbra, autumn r885, 
Mollcr (FII ). - llost: A11sonia salicifolia. 

This form was introduced without a description. The isotype in FH consists 
of two stem pieces and contains many small pycnidia with irregular fusoid spores, 
usually somewhat curved and attenuate at one end. Most of these spores are 1-celled, 
5.5- 10 X 2- 3 fl, but several larger ones, 17- 25 X 2.5- 3·51' • show 1-3 septa. Spores 
of this kind arc characteristic of a saprophytic species, first described as Phoma 
samarorom Desm. [in Pl. crypt. r\. France, Ed. 1, Fasc. 7, No. 349· 1828; ma trix: 
key-fruits (samarac) of Fraxinus excelsior; Jlolotype: Herb. Desma?.icres, PCl For 
ill ustration of the spores, sec Wollenweber & Hochapfcl ( 1936: 604), who considered 
the species to belong to the genus Septorio, S. samarorom (Desm.) Wollenw. & Hochapf. 
("S. samararum"). As it is nei ther a Phoma nor a true Septoria species we assign it 
provisionally to the form-genus Stagonospora (Sacc.) Sacc., although we fully realize 
that this genus is urgently in need of a revision : Stagonospora samarorur:n 
(Desm.) Bocrcma, comb. nov. (basionym, Phoma samarorom Desm., I.e.). In vitro 
this slow-growing fungus is characteri?.cd by a yellow-brownish to greenish dis­
coloration of the agar media, while the mycelial mat may also show yellow-greenish 
tinges. The isolates studied were obtained from soil and necrotic tissue of species of 
Aubmtia, Delphinium, Hedera, Lavas, Sambucus, Tradescantio, Urtica, and Vibumum. 

a n t h c r i c i. - P. 1!4rbarom f. antherici Holl6s in Annls hist.-nat. Mus. natn. 
hung. 8: 3· 1910. - Type: non-existent (information Museum of 1 atural History 
a t Budapest) ; T ype locality: 1 agy-K6ros. - I lost: Anthericum liliago. 

The description is in accordance with the characteristics of Phoma exigua on 
material of Ant114ri&tllll liliago from the ·cthcrlands (tested by isolation). 

ant hi r r h in i. - P. herbarom f. anthirrhini Sacc. in Michclia 2 (2) : 337· 
1881; in Syllogc Fung. 3 : 133. 1884. - T ype: Alcnc;on, Orne, no da te, Gillet 
(llerb. Saccardo '7', PAD). - Host: Anlhirrhinum majus. 

The holotype comprises three stem pieces and contains numerous pycnidia which 
agree with those of Phoma exigua. The latter was also isolated from dead stems of 
Anthirrhirmm majus in the Netherlands. 

a r i s to I o c h i a e - s i p h o n i s. - P. herbarum f. aristolochiae-siphonis Sacc. in 
Michelia 2 (2) : 337· 1881; in Syllogc Fung. 3 : 133. 1884. - Holotype : Dep. de 
I'Eure, no date, Malbranchc (Herb. Saccardo '8g', PAD). - Host: Aristolochia 
durior ( = A. sipho). 
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The holotype, composed of three stem pieces, contains many pyc.nidia which 
correspond fully with those of Phoma exigua on indigenous material of Arotoloehia 
durior (tested by isolation). 

a r t e m 1 s 1 a e - c a m p e s t r i s. - P. herbarum f. arlemisiae-campestro Thiim. 
in Fungi austr., Cent . 7, No. 700. 1873 (nomen nudum) ; ex Allescher in Rab. 
KryptogFiora, Pilze 6 : 329. 1899 ("190 •", "f. Arlemisiae Thilm."). - Isotype: 
(Fungi austr. ro. 700) Krems, 1871, von Thilmen (W). - Host: Arumisia campestris. 

The cxsiccata of this form are not accompanied by a diagnosis, but Allescher 
subsequently gave a description of the spores of the isotype (B?) he has seen. The 
isotype we examined (W) contains a Phomopsisspecies with onJy a-spores (6.8-12.5 X 
2.5- 3.5 /t). Possibly it represents the conidial stage of the 'Artnnisia-hostform' of 
Diaporthe arctii (Lasch) Nitschke, see Wehmeyer ( 1933: 26, 27). 

blattari a e.- P. herbarum f. blallariae Sacc. in Michelia 2 (1) : 93· t88o; 
in Syllogc Fung. 3 : •33· 1884.- T ype: not known to be in existence; type locality: 
Quevilly near Rouen. - Host : Verbascum blallaria. 

In Saccardo's herbarium no material of this form was found. It may be inferred 
from Sydow's ' Index universa lis' to the 'Sylloge Fung.' (Sydow, 1898) that the 
host was Verbascum blallaria. The description reads: "spe.rm. 1o-12 X 4, rcctiuscula 
2- 4-guttulata ; perithecia globoso-depressa go- too micr. d.," which does not 
correspond with the characteristics of any ubiquitous Phoma-iike fungus known to us. 
Perhaps it is a fungus specific of Verbascum blallaria and related species, but thus 
far we have failed to find or isolate such a fungus. 

br ass i c a e. - P. herbarum f. brassicae Sacc. in Sylloge Fung. 3 : •33· 1884. 
- Type: not known to be in existence; type locality not known. - Host: Brassica sp. 

Material of this form is not present in Saccardo's herbarium. According to 
Boerema & Howeler ( 1967) P. herbarum f. bras.ricae may be considered to be a synonym 
of Phoma exigua. The latter frequently occurs on the dead stems of various species 
of Brassica, where it is sometimes confused with the cabbage parasite Phoma lingam, 
also known as Plenodomus lingam, see Maas ( 1965 : 1 16). 

c a I y s t e g i a c. - P. herbarum f. calysugiae Sacc. in Michelia 2 ( 1) : 93· 188o; 
in Sylloge Fung. 3 : •33· 1884. - Holotype : Rouen, no date, Malbranche (Herb. 
Saccardo'64', " f. convolvuli", PAD). - Host: Calysugia sepium (Corwoluulus sepium). 

The holotype contains four stem pieces bearing many pycnidia. Their charac-
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teristics accord with those of Phoma exigua, which in the Netherlands is also found 
on other Convolvulaceae (tested by isolation). 

c a n n a b is. - P. herbarum f. cannabis Allesch. in Rab. KryptogFlora, Pilze 
6 : 330. r8g9 (" r9ot") . - Plenodomus cannabis (Ailesch.} Moesz & Smarods apud 
Mocsz in Bot. KOzl. 38: 70. 1941. - Holotype: Altenmarkt in Obcrbayem, Aug. 
r882, Allescher (Herb. Allescher, Forstbot. Inst. MUnchen4} . - Host: Cannabis satiua. 

The holotype material conta ins many stem pieces with numerous pycnidia, the 
Iauer being similar to those of Phoma exigua on material of Cannabis saliDa occurring 
in the Netherlands (tested by isolation). 

cap pari dis. - P. herbarum f. capparidis Sacc. in Michelia 2 (1) : 93· t88o; 
in Sylloge Fung. 3 : 133. 1884. - Lectotype: Roum., Fungi gall. exs., Cent. 3, 
No. 280. r879 ("Puospora capparidis Spegaz."}, near Toulouse, winter 1878, collector 
not known (FH). -Host: Capparis spinosa. 

The specimen on which Saccardo based the description of P. herbarum r. capparidis 
is not present in his herbarium. Bocrema & al. ( 1968) pointed out that the copy 
of Fungi gall. exs. No. 28o in the Farlow Herbarium (two stem pieces) contains 
a pyenidial fungus identical with that described by Saccardo. This specimen is 
therefore indicated as lectotype. According to its microscopical characteristics 
P. herbarum f. capparidis appears to be conspecific with ubiquitous Phoma prunicola 
(Opiz) Wollenw. & Hochapf. (cf. Bocrema & al., 1968). For a description of that 
species in vitro, see Bocrcma & a/. ( r965a) and Morgan-Jones ( rg67b). 

c a t a I p a c - c a p s u I a r u m. - P. herbarum f. catalpae-capsularum Sacc. in 
Michelia 2 ( t) : 93· t88o; in Sylloge Fun g. 3 : 133. 1884. - Holotype: Quevilly 
near Roucn, no date, Letendre (Herb. Saccardo '8rg', PAD).-Host: Catalpa sp. 

The type-material of this form consists of a part of the capsule of a species of 
Catalpa tha t bears many pycnidia. As established by Bocrema & Dorenbosch (1970) 
the cha.racteristics of these pycnidia agree with those of Phoma macrostomum Mont., 
a species frequently occurring on the necrotic tissue of all kinds of trees and shrubs. 
For a description of P. macrostomum in vitro, see also Bocrerna & Dorenbosch ( 1965) 
under the synonym P. limitata (Peck} Bocrema. 

c h e no pod i i -a I b i. - P. herbarum f. chenopodii-albi Roum. in Revue mycol. 
5: 28. 1883 (nomen nudum}. - Isotype: Roum., Fungi gall. exs., Cent. 25, 

' Not listed by Lanjouw & Staflcu ( 1959); addrcs.s: Amalienstrasse 52, MUnchen. 
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No. 2484. 1883, Qucvilly ncar Roucn, autumn 1882, Letendre (FH). - Host: 
CheTUJpodium album. 

This agrees with Phoma herbarum s.s., sec this paper under 'Synonymy'. 

c h r y san t h em i- co r y m b o s i. - P. herbarum f. chrysanlhemi-corymbon 
Allesch. in Rab. KryptogFlora, Pilzc 6 : 330. 1899 ("tgo1").- Peyronel/aea herbarum 
f. chrysanlhtmi-corymbon (Ailesch.) Goid. in Atti Acead. naz. Lincci Rc. VII I, 1 : 455· 
1946 (not validly published). - Holotypc : Angcrlohc-Allach near Milnchcn, 
April 1882, Allescher (Herb. Allescher, Forstbot. Inst. Munchcn5) . - Host: 
Chrysanthemum corymbosum. 

This form was listed as a synonym of Phoma glomerala (Corda) Wollcnw. & 
Hochapf. by Wollenweber & Hochapfcl ( 1936: 592). The characteristics of the type 
material of f. cltrysanlhemi-corymbon agree with this interpretation. This type is 
composed of various stem pieces and contains, apart from other fungi, pycnidia 
associated with multicellular chlamydosporal structures similar to those of P. 
glomerala in vivo. The shape and dimensions of its spores (mostly: 6.8 X 3·4 p.) are 
also in accordance with those of P. glomerala. For the cultural characteristics of this 
fungus of world-wide distribution, sec Bocrcma & a/. ( 1965a) and Morgan-Jones 
( •967a). 

d a h I i a e. - P. herb arum f. dahliae Sacc. in Michelia 2 ( 1) : 93· 188o; in Sylloge 
Fung. 3 : '33· 1884. - Holotype: Quevilly near Rouen, no date, Letendre (Herb. 
Saceardo '726', PAD). - I lost : Dahlia sp. 

The holotype consists of three stem pieces and contains many pycnidia showing 
the same characteristics as those of Phoma exigua, which in the Netherlands is also 
repeatedly isolated fi·om dead sterns of dahlias; besides it is often associated with 
a black dry rot of dahlia-tubers. 

d a t is c a e - c a n n a b i n a c. - P. herbanun f. daliscae-cannabinae Berl. & 
Roum. in Revue mycol. g : 178 ("162"). 1887 (nomen nudum).- Isotype: Roum., 
Fungi sci. cxs., Cent. 43, No. 4217. 1887, Bot. Garden, Coimbra, autumn, no date, 
Moller (FH). - Host: Dalisca cannabina. 

This form was published without a description. The material of the isotype 
examined consists of two stem fragments, bearing a pycnidial fungus which cor­
responds well with Phoma exigua. 

' Sec note 4 on p. 27. 
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datura e. - P. herbarum var. dalurae Poteb. in Annis mycol. s: 14. 1907. -
Lectotype: Charkow, no date, Potcbnia (Herb. Saccardo, Mycoth. Sacc. No. 221, 
PAD). - Host: Datura stramonium. 

Probably the cxsiccatum examined , a split stem piece with many pycnidia, 
represents the specimen used by Potcbnia for the description of P. herbamm var. 
dalurae, although this could not be proved. As it was definitely studied by the author 
in the period that the name of this taXon was published, it is here designated lecto­
type. The characteristics of this pycnidial fungus agree with those of P. exigua on 
material of Datura stramonium from the 'cthcrlands (tested by isolation). 

d i a n t h i. - P. herbarum f. dianthi Gonz.-frag. in Boln R. Soc. esp. llist. nat. 
r8 : 373· 1918. - llolotypc: Robledo de Chavela, Madrid, Oct. 1916, Vicioso & 
Planas (MA-2897). - Host : Dianthus lusilanicus. 

The holotype, made up of various stem pieces, contains numerous pycnidia with 
spatulate or ellipsoid, septate spores, similar to those of Ascochyla dianlhi (Alb. & 
Schw. ex Fr.) Lib., a species frequently occurring on living or fading leaves of 
Dianthus and other Caryophyllaceae; compare Grove (1935: 298). In vivo it is 
somewhat similar to Stagonaspora samarorum, sec under P. herbarum f. an.soniae-salicifoliae. 

d i a n t h i - c a r yo p h y 1 I i. - P. herbamm var. dianlhi-earyophylli D. Sacc. 
in Mycoth. ita!. No. 1686. 1913 (nomen nudum). - Isotype: (Mycoth. ita!. 
No. 1686) Selva, Trcviso, Oct. 1904, collector not mentioned (PAD). - Host: 
Dianthus caryophy/lus. 

The label accompanying the ex.siccatum of this variety gives only information 
on the source of the material but no description. 

The isotypc in Saccardo's herbarium, one small stem fragment, contains the 
same pycnidial fungus as the holotype of P. herbamm f. dian/hi (which see), i.e. 
llsccchyla dianlhi. 

dip s a c i. - P. herbamm f. dipsaci ace. i11 ~1[ichclia 2 (2) : 337· t88t; in Syllogc 
Fung. 3 : 133. 1884. - llolotypc: Rouen, no date, Malbranchc (llcrb. Saccardo 
'tog' pro parte, Pt\D). - Host: Dipsacus sylveslris. 

The material numbered '109' in Saccardo's herbarium, consisting of three stem 
pieces, contains two different pycnidial fungi representing the types of P. herbamm 
f. dipsaci ("sperm. 8-g X 3- 4") and P. oleraaa var. dipsaci ("sperm. 5 X 1 f'). The 
characteristics of the large-spored fungus accord completely with those of 
Phoma exigua on indigenous material of DipsattJS .rylvutris (tested by isolation). The 
small-spored fungus agrees with Phoma herbamm s.s.; see this paper under 'Synonymy'. 
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d u I c a m a r i co I a. - P. herbarum var. dulcamaricq/a Bubak in Bot. Kozl. 
1915 : 63. '9'5· - Type: not known to be in existence; type locality: Srablje­
J ezero, Zabljak, Mon tenegro. - Host: Solanum dulcamara. 

Boerema & Howeler (1967) listed this variety as a synonym of Phoma exigua. 
This interpretation is supported by the characteristics of a specimen named P. 
herbarum var. dulcamaricola in Sydow's Mycotheca germanica ( o. 2734, Lichtenrade 
ncar Berlin, May 1918, BPI). P. exigua is also repeatedly isolated from material 
of Solanum dulcamara in the Netherlands. 

d y so x y I i. - P. herbarum var. dysoxyli Sacc. in Atti Accad. scient. vcneto­
trenr.-istriana III, 10: 71. 1919 (" Disoxyli") ; in Sylloge Fung. 25 : 117. 1931.­
Holotypc: Los Banos, Philippines, Sept. 1913,Baker (Herb. Saecardo'1713', PAD).­
Host : Dysoxylum fkcandrum. 

The holotype, composed of many stem pieces, contains numerous pycnidia of 
a Phomopsis species witl1 a-spores only (produced on inconspicuous filiform conidio­
phores). 

Another specimen of P. herbarum var. dysoxyli in Saccardo's herbarium, also 
numbered ' 1 713' and from the same locality and date, but collected by Raimundo 
(sec Saccardo, 1914: 3o6), contains the same species of Phomopsis. 

e r y s imi. - P. herbarum var. erysimi Roum. in Revue mycol. 3 / No. 9: 30. 1881 
("crysimi"; nomen nudum). - Isotypc: Roum. , Fungi gall. cxs., Cent. 11 , No. 10 11. 
1881, ncar Toulouse, autumn, date and collector not known (PC). - Host: Erysimum 
vulgare. 

Appears to be identical with Phoma herbarum s.s.; sec this paper under 'Synonymy'. 

e u p a t o r i i - s e s s i I i f o I i i. - P. herbarum eupatorii-sessilifolii Berl. & Roum. 
in Revue mycol. g : 178 (" 162"). 1887 (nomen nudum).- Isotype: Roum., Fungi 
sel. exs., Cent. 43, 'o. 4219, Bot. garden, Coimbra, autumn 1886, Moller (FH).­
Host: Eupatorium sessilijolium. 

This form was introduced without a description. Examination of one of the 
isotypes, which contains two stem pieces, showed numerous pycnidia with 1- and 
2-celled spores similar to those of Phoma exigua on otl1er Compositae. 

e u p h o r b i a e - g u yo n i a n a e. - P. herbarum var. euphorbiae-guyonianae Pat. , 
Cat. rais. Pl. cell. Tun. 11 6. 1897.- Holotype: Tozeur, Tunis, j an. 18g3, Patouillard 
("Phoma Euphorbiae Cuyonianae", PC). -Host: Euphorbia guyoniana. 
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Bocrcma & al. ( tg68) have pointed out that this variety is identical with the 
ubiquitous fungus Phoma glomera/a. P. glomera/a is characterized by the production 
of multicellular chlamydosporal structures; these have also been found in the 
holotypc (one stem piece) of var. euphorbiae-guyonianae. For a description of P. 
glomera/a in vitro, sec Bocrema & al. (1965a) and Morgan-Jones ( 1967a) . 

cup h r as ia c. - P. hMbarom f. euphrasiiU Sacc. in Syllogc Fung. 3 : ' 33· 
1884. - Type: not known to be in existence; type locality unknown. - llost: 
Euphrasia sp. 

No material of this form is present in Saccardo's herbarium. The spore dimensions 
given by the author ("6-7 X 2!-3") agree .,.,.jth the .average spore size of Phoma 
exigua on indigenous material of Euphrasill o.ffwinalis and other species of Euphrasia. 
It should be noted that P. exigua on E. offiCinal is is also capable of producing pycnidia 
.,.,.jth much larger spores, a high pcrctntage of which then prove to be 2-celled, see 
under P. herbarom f. euphrasiae Bres. 

e u p h r as i a c. - P. herborom f. euphrasiae Bres. apud Brcs. & Sacc. in Malpighia 
u : 305. 1897· - llolotypc: Riva-Valsesia, t8g t, C'\resti (llcrb. Carestia, Mic. 
Alp. penn. No. 68g, TO). - Host: Euphrasia of!uinali.s. 

The holotypc is made up of several stem pieces ".jth seed capsules and contains 
many pycnidia Mth relatively large spores (6- t t X 3- 4 p.) which are mostly 2-ccllcd. 
Cultures made from pycnidia with similarly large 2-celled spores found on indigenous 
material of Euplrrasia o.f/itinali.s always showed the fungus to be Phoma exiguo. 

On the same host this fungus can also produce pycnidia with much smaller 
t -cclled spores; see under P. herbarom f. euphrasiae Sacc. This is a striking example 
of the extremely large variability in spore dimensions of P. exigua in vivo. 

f 0 e n i c u I i. - P. herborom f. Joeniculi Sacc. in Michelia 2 ( I ) : 93· t88o j in 
Sylloge Fung. 3 : '33· 1884. - Holotypc: Roum., Fungi gall. exs., Cent. 2, ~o. ''7· 
1879 (" Diplodio perpusilla Desm." ), Pcrpignan, winter 1877, collector not known 
(Herb. Saccardo, PAD). - Host: Foeniculum CJUlgore ( = Antthum foeniculum ). 

The specimen of Roum., Fungi gall. exs. No. 117, on which Saccardo based this 
form includes three short stem fragments with Dip/odia-pycrudia and one longer 
stem piece with Phomll-pycnidia. The spore size of the Iauer varies between 
6.8- 13.6 X 3·4 p. and j.t-7.6 X 3·4 p. (Saccardo gives 6-7 X 3·5- 4 p ). Isolates 
from similar large- and small-spored Phoma-pycnidia on Foeniculum uulgare from the 
Netherlands always revealed typical cultures of Phoma exigua. 
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g a I i or u m. - P. herborum f. goliorum Sacc. in Michclia 1 (5): 523. 1879; 
in Syllogc rung. 3 : •33· 1884. - Holotype : Quevilly near Roucn, no date, Letendre 
(Herb. Saccardo '687', PAD). - Host: Calium sp. 

The holotypc, consisting of one stem piece, contains many pycnidia of a Phomopris 
species with only a-spores. This is in accordance with the drawing on the label 
showing biguttulatc fusoid spores with filiform sporophores. Possibly the material 
represents the conidial stage of the 'Colium-hostform' of Dioporthe orclii, sec Wehmeyer 
( 1933= 32). 

g I y c y r r h i z a e. - P. herbarum f. glycyrrh~ae Holl6s in Annis hist.-nat. Mus. 
natn. hung. s: 457· 1907.- Type: non-existent (information Museum of atural 
History in Budapest); type locality: ncar Keeskemet. - Host: Cl;-cyrrh~o echinala. 

The description suggests a Phomopsi.r with a-spores only. Possibly it is the conidial 
stage of Dioporthe eres itschke, a polyphagous species occurring among others on 
the Leguminosac related to Ciytyrrhi<.o. 

h c I i a n t h e II a. - P. herborum var. helionthello Sacc. in Nuovo G. bot. ital. 
II , 7.7 : Sr. 1920. - Holotypc: Sheridan, Wyoming, June 1917, Simmons (Herb. 
Saccardo "No. 10730 ex herb. J ames R. Weir", PAD). - Host: Helianthus sp. 

The holotype material of P. herborum var. helionthella consists of various split stem 
pieces with very different pycnidial fungi. The fungus, the spore-dimensions of 
which correspond with the description ("8-9 X 4· 7- 6"), looks like a true Ascochyla 
species: spores after detachment 1-celled, later generally 2-ccllcd (sec this paper 
under 'The spore-formjng process') . Probably il is identical with what used to be 
known as Diplodina he/ian/hi Fautr. , Diplodina sensu Sacc. being the same as Ascochyta 
(compare Grove, 1935: 335) .. In our opinion, however, add itional study of the 
fungus in vitro is necessary before its status can be decided on. 

h e I i c h r y s i. - P. htrbarum f. helichrysi Sacc. in Sylloge Fung. 3 : •33· r884. -
Type: not known to be in existence; type locality: not known. - Host: Helichr;•sum sp. 

~atcrial of this form is not present in Saccardo's herbarium. The spore dimensions 
("6 7 X 2! -3") given by the author agree with the usual spore size of Phoma 
exigua frequently found on species of Helichrysum from the 1'\cthcrlands. 

h u m u I i. - P. herbarum f. humuli Sacc. in :vfichelia 2 ( 1): 92. 188o; in Sylloge 
Fung. 3 : ' 33· 1884. - Lectotype: Quevill}1 ncar Rouen, no date, Letendre (Herb. 
Saccardo '8o6', PAD). - llost: Humulus lupulus. 
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In Saccardo's herbarium only the exsiccatum here designated as lectotype contains 
Phoma-pycnid ia; the other specimens represent a species of Phomopsis. On the label 
of the lectotype, which is made up of three stem pieces, the spore dimensions arc 
noted as "6-3''; we measured 5.g--6.8 x 2.5-3.4 p, while the diagnosis mentions 
"6-7 X 2!-3". j udging by the handwriting and the kind of wrapping paper used 
the selected specimen was collected by Letendre, whom Saecardo also mentioned 
as the collector of one of the original specimens of f. humuli. 

Microscopically the fungus shows the same characteristics as Phoma exigua on 
material of hop from the Netherlands (identity tested by isolation). P. txigua is 
onen associated with die-back symptoms and is very probably identical with 
'Phoma herbamm' mentioned by Wormald (1939 : 261) as the causal organism of 
the wilting of hop hines occasionally observed in south- and mid-England. With 
this • Phoma-wilt' the upper parts of the bines die back, showing brown streaks and 
grey areas on which the Phoma-pycnidia appear. I ts usual spore sizes arc given as 
6 X 3 IL (Wormald, I.e.), while the entire range of the spore dimensions is actually 
4·5-9 X 2- 4 p (Wormald, 1928: 85 ; Salmon &. Ware, 1936 : 19). On the one side 
these measurements accord with the spore characters of the selected type of P. 
herbarum f. humuli Sacc. (see above); on the other they agree with the usual spore 
sizes and entire range of spore dimensions of P. exigua (Boerema &. HOweler, 1967: 
tab. I). Dr. P. W. Talboys of the East Mailing Research Station kindly informed 
us that the material studied by Wormald &. al. has not been preserved, whjle the 
disease is "an exceedingly uncommon one and has not been seen for many years." 
Consequently comparison with old or fresh material of the • Phoma-wilt' of hop is 
not possible. 

hum u I i. - P. herbarum f. humuli Gonz.-Frag. in Trab. Mus. nac. Cienc. nat., 
Madr., Ser. bot. 12 : 30. 1917. - Holotype: Bot. Garden, Madrid, Aug. 1916, 
Caballero (MA-2o84) . - Host: Humulus lupulus. 

Agrees with Phoma herbarum s.s.; see this paper under 'Synonymy'. 

h y o s c y a m i. - P. herbarum f. hyoscyami Sacc. in Sylloge Fun g. 3 : •33· 1884. -
Type : not known to be in existence; type locality unknown.- Host: Hyoscyamus sp. 

According to Boerema & H6weler ( •967) identical with Phoma exigua. 

i p o m o e a c. - P. herbarum f. ipomoeae Gonz.-Frag. in Trab. Mus. nac. Cienc. 
nat ., Madr., Ser. bot. 10 : 123. 1916. - Type apparently not preserved ; type 
locality: near Hispalis, Sevilla, Spain. - Host: Ipomoea coccinea. 

Gonzales Fragoso's herbarium contains one collection named 'P. herbarum f. 
ypomeae T rav.' (MA-1 26g), but this is apparently not the specimen mentioned in 

5 
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the original diagnosis. Furthermore, in this material, made up of three stem pieces, 
no pycnidia a.re to be found. The description, however, clearly points to a Plzomops:is 
species; this was also suggested by the author (" Probabiliter ad gen. Phomops:is 
spectat") . Probably it is the conidial stage of Diaporthe arctii, compare Wehmeyer 
( •933= 48). 

I a c t a r i a. - P. hubarum var. lac/aria Sutton u1 Trans. Sr. mycol. Soc. 47 : so 1. 
1964. - Holotype: Leicester, Derbyshire, no date, Pyman (IMI-1 o46o8). 
Substratum : rubber tubing of milking machine. 

Appears to be indistinguishable from Phoma herbarum s.s.; sec this paper under 
'Synonymy'. 

I a c t u c a c. - P. herbarum f. lactucae Sacc. in Michclia 1 (5): 523. 1879 (nomen 
nudum); ex Sacc. in Sylloge Fung. 3 : •33· 1884. - I lolotypc: near Alcnc;on, Orne, 
no date, Gillet (Herb. Saceardo ' 13', PAD). - Host: Lactuca saliva. 

The holotypc material, composed of two stem pieces, contains many pycnidia 
agreeing completely with those of Phoma exigua. In the Netherlands Phoma exigua 
is also often isolated from lettuce (compare Boercma & ll6wcler, 1967 : Table II), 
on which it usually occurs in association with symptoms of footrot. 

I a p p a c. - P. herbarum var. lappae P. Karst. in Mcddn Soc. Fauna Flora fcnn. 
n : 141. 1884. - Holotype: Helsingfors, no date, Karsten (llcrb. Karsten, ll). ­
Host: Arclium ( = Lappa) sp. 

The holotype, which cont.-"lins several stem pieces, shows many pycnidia agreeing 
with those of Phoma exigua on species of Arctium from the ~ctherlands (tested 
by isolation). 

I a p san a e. - P. herbarum f. lapsanae Roum. in Revue mycol. xs : 22. 18g3 
("f. laptanae") . - lsotypc: Roum., Fungi sci. exs., Cent. 63, ~o. 6261. 1893, 
Broglie, 1892, . icl (FH). - Host: Lapsana communis. 

This form has been introduced with the annotation "spores plus petites que celles 
du Phoma Lactucae," which can be regarded as a description. The isot)'pe examined, 
which shows stem pieces with seed capsules, contains many immature pcrithccia 
and small pycnidia with bacilliform spores. Therefore P. herbarum f. lafJsanae probably 
represents the spermagonial stage of an Ascomycete and may be a species of 
lls/eromella. 

I e p i d i i. - P. llubarum f. lepidii D. Sacc. in Mycoth. ital. 'o. 941. 1902 (nomen 
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nudum). - fsotype: (Mycoth. ita l. ·o. 941), Rome, Gianicolo, Fcbr. 1902, 
collector not known (PAD). - I lost: Lepidium graminifolium. 

The label of the exsiccatum gives information on the source of the ma terial but 
no description; hence it is a nomen nudum. The isotype examined, containing 
one stem piece, bears many pycnidia of a Phomopsis species with only a-spores 
(6.8-8.5 X c. 3·5/L). Possibly it represents the conidia l stage of Diaporthe eres, a poly­
phagous species occurring among others on Crucifcrac. 

I i I a c i s. - P. herbarum f. lilacis Sacc. in Michclia 2 ( 1) : 93· 188o; in ylloge 
Fung. 3 : 133. 1884. - T ype : not known to be in existence; type locaJ i[y: D<=p. 
de l'Eure. - Host : Syringa (= l.ilac) sp. 

The material on which Saccardo based this form was collected by Malbranchc, 
but was not found in Saccardo's herbarium (PAD). Bocrema & Dorcnbosch (1970) 
listed this form in the synonymy of the ubiquitous species Phoma maerostomum. In the 
1\et.herlands P. macroslomum is repeatedly isolated from dead branches of Syringa. 
For a description of this fungus in vitro, sec also Boererna & Dorenbosch ( 1965). 

I o t i • c ret i c i. - P. herbarum var. loti-eretici anni7.zi in Atti Accad. Fisiocr. 
Siena X, 2 : 11. 1927.- IIolotypc: Taranto, island of S. :'\icolicchio, Aug. 1926, 
1\annizzi (SIE~A) . - Host : Lotus creticus. 

The holotype material, consist ing of several stem pieces with leaf fragments, 
con1ains a fungus whose characteristics agree completeoy with those of Phoma loticola 
Died., described from dead stems of Lotus comiculatus. Plwma loticola has a lso been 
found in the ='letherlands on various species of Lotus, and proves to be a species 
in its own right. 

I y cop i. - P. herbarum f. lycopi Holl6s in Annis hist.-nat. M"us. natn. hung. 
s: 457· 1907. - T ype : non-existent (information Museum of Iatural History in 
Budapest) ; type local icy: near Keeskemet. - I lost: Lycopus exaltatus. 

The description suggests a Phomopsis species with a-spores only. Possibly It IS 

the conidia l stage of Diaporlht arctii, which is also reported from other Labiatae, 
mosLiy under the synonym Diaportlle tulamei itschke ; compare Oudcman.~ ( 191 9-24) 
and Wehmeyer ( 1933 : 23). 

m a r r u b i i. - P. herbarum f. mamlbii Sacc. in Micheli a I (5) : 523. t879 j in 
Sylloge Fung. 3: 133. 1884. - Holotype: ncar Alcn<;on, Orne, no date, Gillet 
(Hcrh. Saccardo ' 1o', PAD).- Host: Marrubium sp. 
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The holorype comprises a single stem piece bearing numerous pycnidia, the 
characteristics of which agree well with those of Phoma exigua. In the Netherlands 
Phoma exigua is also found on Labiatae. 

m c d i c a g i n e a. - P. herb arum f. medicaginis Sacc. in M ichcl ia 2 ( I) : 93· 
188o.-P. herbarum f. medicagirrea Sacc. in Syllogc Fung. 3 : 133. 1884. (name change). 
- Holotype: Quevilly near Rouen, no da te, Letendre (Herb. Saccardo '790', PAD). 
- Host: Medicago sp. 

T he holotype consists of four stem fragments bearing many pycnidia that agree 
with those of Phoma exigua on species of Mtdicago in the ·ethcrlands (compare 
Bocrcma & llowclcr, 1967: T able II). 

m c d i c a g i n is. - Sec under medicaginea and medicaginum. 

m c d i c a g i n u m. - P. herbarum f. medicaginum Wcstcnd. in Fungi curop. 
exs./Klotzschii Herb. mycol. cont. (Ed. Rah.), Cent. 5, :--lo. 455b. 1862 (nomen 
nudum) ; ex Fuck. in J b. nassau. Ver. Naturk. 23~: 134. 1870 ("186g"; " f. 
medicaginis" ; listed by Saccardo in SyUogc Fung. 3 : 133. 1884 as "f. medicaginis 
Fuck."). - lsotypc: (Fungi r.urop. No. 455b) ncar Termondc, no date, Wcstcndorp 
(B, BR, M). - Host: Medicago sativa. 

The distributed copies of Fungi europ. No. 455b arc not accompanied by a 
d iagnosis, but Fuckcl validated the name of this infraspecific ta.xon by giving a 
description of the spores. Moreover Fuckcl distributed specimens of the fungus in 
his Fungi rhen., Fasc. 6, No. 58o. 1863 (BR , FR). It is an independent species, 
well known as the causal organism of the 'black stem' of lucerne. Bocrema & al. 
( 1 g65b) pointed out that the correct name on the specific level is Phoma medicaginis 
Malbr. & Roum. (compared with the isotype of Fungi gall. cxs., Cent. 37, No. 3675. 
1886, BR). For a description of the characteristics of this fungus, sec also ROssner 
( 1968). 

m e I a m p y r i. - P. herbarum f. melampyri Westcnd. in Herb. crypt. (Ed. 
Bcyaert), Fasc. 23, No. 11 33. 1857 ("a Melampyri", nomen nudum). - lsotype: 
(Herb. crypt. o. 1133) ncar Namur, no date, Bcllynck (Herb. Westcndorp & 
Wallays, BR ; Herb. Verplancke, BR ; Herb. Saccardo, PAD). - !lost : Mtlampyrum 
syloaticum. 

T he label of the exsiccarum of P. hnbarum a melampyri distributed by Westcndorp 
refers to the original description of P. herbarum ('Nouv. not .... , no. 51'), which 
lists MeiAmpyrum as second host, but fails to give any differential criterion. The 
exsiccatum of P. herbarum f. melampyri Westend., distributed in 1862 by Rabcnhorst 
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(Fungi europ. exs.fK.Jotzschii Herb. mycol. cont., Cent. 5, No. 455a. 1862, BR, M), 
and collected by Wcstendorp near Termonde, also lacks a description. All the 
specimens examined possess numerous pycnidia agreeing morphologically with those 
of the holotypc of Phoma .rilvatica Sacc. (PAD). In some cases they are associated 
with perithecia of Didyme/la winteriana (Sacc.) Petr. (Munk 1957: 337). Petrak 
( 1922) suggested that D. winteriana represents the perfect stage of P . .rilvatica. 

mer curia I is. - P. herbarum f. mercurialis Sacc. in Michclia 2 (2) : 337· 1881; 
in Sylloge Fung. 3 : 133. 1884. - llolotypc: Dep. de l'Eure, no date, Malbranche 
(Herb. Saccardo '132', PAD).- Host: Mercurialis atmua. 

The holotype (four stem pieces) contains nume,rous pycnidia which are in 
agreement with those of Phoma exigua on material of Mercurialis mmua in the 
Netherlands (tested by isolation). 

minor. - P. herbarum f. minor Unamuno in An.Jard. bot. Madr. 2:56. 1942· ­
Type: non-existent (information Dr. E. Paunero, MA) ; type locality: Hoz de 
Beteta. - Host : Digitalis obscura. 

According to the description this should bt: identical with Phoma htrbarum s.s., 
sec this paper under 'Synonymy'. 

n e s I i a e. - P. herbarum f. nesliae Thurn. in Fungi austr., Cent. 12, No. 1 161. 
1874 (nomen nudum).- P. oleracea f. nesliae (Thiim.) ex Allesch. in Rab. Kryptog­
Flora, Pilzc 6 : 274· 18g8 (" 1901"; "f. Nesleae"). - Lectotype: (Fungi austr. 
No. 1161) Briix, 1872, von Thiimen (Herb. Saccardo, PAD). - Host: Neslia 
paniculata. 

The cxsiccata of P. llerbarum f. nesliae distributed by von Thiimen arc not provided 
with a diagnosis,. but Alleschcr, in u·ansfcrring the form to P. oleracea, gave a good 
description based on a copy ofFw1gi austr. No. 1161 (B?). This description agrees 
completely with the characteristics of the material in Saccardo's herbarium selected 
as lectotype; this material is made up of four stem pieces. It proved to be a typical 
Asterome/la species (small pycnidia with bacilliform spores, 4.2-5.1 X 0.8-1.7 /4), 
to be found on stems, capsules, and leaves of all kinds of Crucifcrae. Probably it 
represents the spcrmagonial stage of Mycospllaerella cruciftrarum (Fr.) Lindau; compare 
Winter ( r885: 378). 

n i cot ian a e. - P. herbarum f. nicotianae Roum. in Revue mycol. 19: 152. 
r8g7. - Isotype: Fungi sci. cxs., Cent. 72. No. 716o. r8g7, locality not known, 
May t8g6, Fautrcy (FH). - Host: NiaJtiana labacum. 
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The isotypc material examined consists of two stem fragments and contains 
numerous pycnidia with 1- and 11-cclled spores agreeing with those of Phoma exigua 
on .Nicotiana tabacum in the etherlands ( tested by isolation). The characteristics 
of the pycnidia and spores given in the diagnosis of this form arc also in accordance 
with those of P. exigua. 

p a r i e t a r i a e. - P. herbarum f. parietariae Brunaud in Bull. Soc. bot. Fr. 
36 (=II , u ) : 338. 188g.-T ype: not known to be inexistence; type locality : Pons.­
Host: Parietaria offtdnalis. 

Judging from the description it is tenable to conclude that this form is identical 
with Phoma exi.~ua, which in the Netherlands is also known to occur on Parielaria 
ojficinalis. 

ph I e i. - P. herbarum f. phlei Sacc. in Michclia 11 (1) : 93· 188o; i11 Sylloge 
Fung. 3 : 133. 1884 ("Phlaei"). - Type: not known to be in existence; type locality: 
Saintcs. - Host: Phleum sp. 

The material on which Saccardo based this form was collec1ed by Brunaud, 
but it is missing in accardo's herbarium. 

The description, however, is in accordance with the characteristics of a saprophyte 
known to occur on a ll kinds of grasses, viz . .Neophoma graminella (Sacc.) Petrak & 
Sydow ( 1927) = Macrophoma gramir~ella ( ace.) Berl. & Vogl., compare Dennis 
( 1964: 1114) a nd Dennis & Gray (1954). 

ph y t 0 I a c c a c. - P. herbarum f. phyto/accae Sacc. ;, ~ichcl ia 2 ( I) : 93· t88o ; 
in Syllogc Fung. 3 : 133. 1884. - Holotype : Roum., Fungi gall. exs., Gent. 3, 

o. 1130. 1879 ("Septaria phlyctamoides B & G."), ncar Perpignan, winter 1878, 
collector not known (Herb. Saccardo, PAD). - I lost: Phytolacca decandra. 

Saccardo based this form on materia l made up of three stem pieces. l t shows 
many pycnidia with 1- and 2-cclled spores. The characteristics of this fungus agree 
fairly well with those of Phoma e.~igua. 

r u b i. - P. herbarum f. rubi ace. in Michelia 2 ( 1) : 93· 188o; in Sylloge Fung. 
3 : •33· 1884. - Holotypc: Qucvilly ncar Roucn, no date, Letendre (llcrb. Saccardo 
'480', PAD). - Host: Rubus idaeus. 

The holotype of P. hubarum f. rubi, consisting of two stem pieces, shows many 
pycnidia which correspond completely with indigenous ITh"'terial of Phoma macrostomum 
on Rubus idaeus (tested by isolation, sec 13ocrcma & Dorcnbosch, 1970: table 1). 
In association with the raspberry cane midge (Thomasir~iana theobaldi Barnes) this 
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fungus may cause severe damage in raspberry (compare Labruy~rc & Engels, 
1963 : 250). For a description of P. macrostomum in vitro, sec also Bocrcma & 
Dorcnbosch ( 1965) under the synonym P. limitala (Peck) Boercma. 

sa I i c a r i a c. - P. herbamm f. salicariae Sacc. in Michclia 2 ( 1) : 93· 188o; 
in Syllogc Fung. 3 : •33· 1884. - Jlolotypc: Qucvilly ncar Roucn, no date, Letendre 
(llcrb. Saccardo '889', PAD). - llost : Lythmm salicaria. 

The holotypc shows three stem pieces bearing many pycnidia with irregular 
fusoid-oblong 1- and more-celled spores simila r to those of the ubiquitous saprophyte 
Stagonaspora samaromm. Sec the discussion under P. herbamm f. ansoniae-salicifoliae. 

s a m b u c i. - P. herbamm var. sambuci Roum. in Revue mycol. 3 / No.9 : 30. 1881 
(nomen nudum). - Isotypc : Roum., Fungi gal l. cxs., Cent. ••, ='fo. 1014. 1881 
(" f. sambuci"), T oulouse, autumn, no date, Roumcgu~rc (Herb. Roumcgu~rc, 
PC). - I lost: Sambucus nigra. 

This agrees with Phoma herbamm s.s.; sec this paper under 'Synonymy'. 

sa m b 11 c i -n igra c. - P. herbamm f. sambw:i-nigrae Sacc. in Michelia 2 (2) : 
337· 1881 ; in Syllogc Fung. 3 : t33· 1884.- Holotypc: type locality and date not 
known, Roumcguhc (Herb. accardo '359', PAD). - Host : Sambucus nigra. 

The holotypc material consists of a single split stem piece with numerous pycnidia 
similar to those of Phoma exil~ua. Boerema & Howeler ( 1967) regarded this taxon 
as a specialized pathogenic fungus and raised it to varietal rank, P. exigua var. 
sambuci-nigrae (Sacc.) Bocrcma & Howclcr. It causes characteristic leaf spots and 
shoot d ieback. 

Voros ( 1959), when discussing a Phoma found on dead branches of Sambucus nigra 
ncar Budapest, inadvertently used the combination Phoma exigua var. sambuci-ni.s:rae. 
li is sentence runs as follows: "Es ist schr wahrschcinlich, class dicscr Pilz [tha t is, 
the fungus found by him), und das schr nahcstchcndc Phoma exigua Dcsm. " var. 
sambuci-nigrae" (Konidicn 6-8 X 3- 3.5 fl) mit Phoma herbarum West. idcntisch sind." 
Judging by the spore size mentioned by Voros as compared with those of P. exigua 
(Saccardo: "5 71' longis") and P. herbamm (Saccardo : "6-1 1 X 3- 4 !l" ), it is clrar 
that he must have interchanged the specific epithets 'exigua' and 'herbarum' . Moreover 
by his usc of quotation marks Voros indicated that he did not definitely accept the 
variety sambuci-nigrae. 

sa r o th a m n i. - P. herbarum f. sarolhamni Gonz.-Frag. in Trab. Mus. nac. 
Cicnc. nat., :'vladr. Scr. bot. xo : t23. 1916. - Ilolotypc: ncar Alcolca del Rio, 
Sevilla, J an. 1914, Gonzales Fragoso (MA-820). - Host : Sarothamnus eriocarpus. 
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The holotype shows many pycnidia on a single stem piece which are at first 
mouthless but later open with an irregularly ruptured aperture. The spores arc 
oblong-ellipsoid, 8(-8.s)- •o(-10.5) x 3(-3.5)-4(-4·5) fl, provided with a con­
spicuous hilum, and subhyaline to yellow or olive-brownish. These characteristics 
accord quite well with those of the form-genus CleistoplwTTill erected by Petrak & 
Sydow ( 1927: 294). The infra-specific taxon f. sarolhamni differs from the type species 
of CleistoplwTTill only in having smaller spores with a relatively thick wall. 

s c h 0 b c r i a c. - P. lurbarom f. scMbmae Saec. in Michelia 2 ( I) : 93· 188o; 
in Sylloge Fung. 3 : •33· 1884. - Type: not known to be in existence; type locality: 
Straits of Dover. - Host: Suaeda sp. (= ScJwbma sp. ). 

Saccardo based this form on material collected by Gaudefroy, but apparently 
he failed to preserve specimens for his herbarium (PAD). 

Bocrcma & Howeler ( 1967) listed P. herbarom f. schoberiae as a synonym of Phoma 
exigua. In the original diagnosis the spores arc described as being "curvulae," as 
in fact is often the case in P. exigua. 

s c r o p h u I a r i a c. - P. herbarom f. scroplrulariae D. Sacc. in Mycoth. ital. 
o. 1527. 1905 (nomen nudum).- Isotype: (Mycoth. ital. No. 1527) Tagliacoz:r-o, 

Aquila, April 1904, collector not kncwn (llerb. Saccardo, PAD). - llost: 
Scrophularia sp. 

The exsiccata of this form were distributed with a label giving information on 
the source of the material but no description. The isotype material examined 
consists of various stem fragments bearing numerous small, black, and apparently 
mouthless pycnidia, 5o-75 1-' diam., situated among subepidermal fibrils of brown 
hyphae. Spores very few, irregular in shape, continuous, 5- 10.2 x 3·4 p. Except 
for the relatively large spore-size these characteristics fit the description of Asteroma 
scrophulariae Brunaud very well: 

s c r o p h u I a r i a c. - P. herbarom f. scrophulariae Roum. in Revue mycol. 
3 / No.9: 31. 1881 (nomen nudum). - Isotype: Roum., Fungi sel. exs., Cent. 12, 
No. 1110, Luchon, Haute-Garonne, .Febr. 188o. Roumcgucre (Herb. Roumegucre, 
PC). - Host: Scrophularia nodosa. 

The exsiccata of this form were distributed without a diagnosis; apparently 
Roumcgul:rc considered this infra-specific taxon to be morphologically identical 
with Phoma herbarom s.s. The material examined, consisting of one stem piece, 
shows no trace of Phoma-pycnidia, so that its identity remains obscure. 

s e m p e r v i v i - t c c t o r u m. - P. herbarum f. semperviui-tecwrum Berl. & 
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Roum. in Revue mycol. g : 178 (" 162"). 1887 (nomen nudum). - Isotypc: Roum., 
Fungi sci. cxs., Cent. 43, No. 4216, Coimbra, winter 1876, Moller (FH).- Host: 
Sempervivum lectorum. 

Like forma scroplwlariae Roum. this form was introduced without a diagnosis. 
Examination of the two stem pieces constituting the isotypc revealed a pycnidial 
fungus with •-celled and some 2-cellcd spores similar to those of Phoma exigua as 
found on Sempervioum lectorum in the Netherlands (tested by isolation). 

s i i. - P. herbarum var. sii Holl6s in Annis hist.-nat. Mus. natn. hung. 4: 340. 
1906. -Type: non-existent (information Museum atural History in Budapest) ; 
type locality: ncar Nagy-KorOs. - Host: Sium latifolium. 

The description suggests a Phomopsis species with a-spores only. Possibly it is 
the conidial stage of the 'Umbclliferae-hostform' of Diaporthe arclii (Wehmeyer, 
1933: 4 1• 42)· 

so I an i - n i g r i c a n t i s. - P. herbarum f. solani-nigricanlis Bert. & Roum. 
in Revue rnycol. g: 178 (" 162"). 1887 (nomen nudum). - lsotypc: Roum., Fungi 
sel. cxs., Cent. 43, o. 4221. 1887, ncar Coimbra, winter, no date, Moller (FH).­
Host: Solanum nigrum. 

This form was not validly published, as it lacks a diagnosis. The syntypc examined 
comprises various stem pieces bearing numerous pycnidia with 1- and 2-celled 
spores such as arc known to occur in Phoma exigua growing on Solanum nigrum in the 
Nctl1crlands (tested by isolation). 

so I ida gin 1 s. - P. herbamm f. solidaginis Sacc. in Michelia 2 (2) : 337· 1881; 
in Syllogc Fung. 3 : 133. 1884. - Holorypc: Aclon, May 188o, Malbranchc (llcrb. 
Saccardo '95', PAD). - Host: Solidago sp. 

The holotypc, consisting of two stem pieces, shows fructifications of various fungi, 
including two different Phoma species. The spore dimensions of one of these accord 
well with Saccardo's description, and its characteristics also agree with those of 
Phoma exigua on indigenous species of Solidago (tested by isolation). 

s tram o n i i. - P. herbarum f. slramonii ThUrn. in Mycoth. urtiv., Cent. 7, 
No. 677. 1877. ("slrammouii", nomen nudum). - lsotype: (Mycoth. univ. o. 677) 
Bayreuth, 1876, von Thlimen (Herb. Saccardo, PAD).- Host: Datura stramonium. 

The label with which the exsiccata were distributed gives information on the 
source of the material but lacks a description. The isotype examined is made up 
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of three stem pieces containing numerous pycnidia which arc identical with those 
of Plwma exigua on material of Datura straTTUJnium occurring in the ~ethcrlands 
(tested by isolation) . 

s tram 0 n i i. - P. herbarum f. stramonii Roum. in Revue mycol. I : s6. 1879 
(nomen nudum). - lsotypc: Roum., Fungi gall. exs., Cent. 3, No. 212, ncar 
Toulouse, autumn 1878, collector not known (H erb. Roumcguerc, PC). - I!ost: 
Datura stramonium. 

The name of this form, like that of the preceding forma stramoniiThUm. , was not 
validly published, as it lacks a diagnosis; apparently Roumcguerc considered the 
form to be morphologically the same as f'homa herbarum s.s. The single stem piece 
of the material examined is devoid of Phoma-pycnidia, so that its identity cannot 
be ascertained. 

ta g c tic o I a. - Sphaeria tageli&()/a Schw. in Trans. Am. phil. Soc. II, 4 : 222. 
1832 (''1834"; =Synopsis Fung. Am. bor.). - P. herbarum var. tageticola (Schw.) 
Starb. in Bih. K. Svcnska Vctcn.skAkad. Hand!. 19 (Afd. 3, 2) : 52. 1894. - Holotypc: 
Bethlehem, no date, Schwcinitz (Herb. Schweinitz, Collins collection o. 360, PH) ; 
isotype: Herb. Fries (UPS). -Host: Tagetes sp. 

The holotype material consists of two stem pieces in an envelope while three 
more stem pieces arc separately mounted on a piece of paper (compare Arthur & 
Bisby, 1918: 178-182). A dupliC<"ltC of the type is to be found in Fries' herbarium 
(UPS) and consists of five stem pieces. Starblick had used this material when he 
proposed the recombina tion P. herbarum var. tagetico/a. All these specimens agree 
in that they bear many pycnidia all of whose characters correspond with those of 
Phoma exigua occurring on species of Tagetes in the ~cthcrlands (tested by iso­
lation). 

t e t r a go n i a e. - P. herbarum var. tetragoniae Sacc. & Bcrl. in Revue mycol. 
8 : 35· r886; in Syllogc Fung. 10 : 180. 1892 ("Phoma herbarum •Ph. Tetragoniae" ). ­
~eotype : Algeria, no date, Trabut (Herb. Saccardo'68', PAD).- Host: Tetragonia 
expansa. 

This agrcc.s with Phoma herbarum s.s.; sec this paper under 'Synonymy'. 

t h u I c n sis. - I'. herbarum var. thulensis P. Karst. in Hedwigia 23 : 39· r884.­
Neotypc: Green Harbour,' Sept. 1869, collector not mentioned (Herb. Karsten, 
H ). I lost: Pedicrtlaris hirsuta. 

The type material of P. htrbarum var. thu/ensis, collected in August 1868 by Th. 
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Fries, has apparrntly not been preserved. Consequently the only specimen of this 
variety in Karsten's herbarium is indicated as ncotypc. It consists of a few small 
stem pieces bearing some pycnidia with 1- and 2-cellcd spores similar to those of 
Plwmo exigtUJ. The latter is frequently found on various Scrophulariaceae in the 
·ctherlands (tested by isolation). 

t u I o s t o m a t is. - P. h6rbon1m var. tulostomatis Pat., Cat. rais. Pl. ccU. Tun. 
11 6. 1897. - Holotypc: Fcdjedj, Fcbr. 1892, Patouillard ("Phoma Tuloslomalis", 
Fll). - Hcst: Tulostoma voluulatum (Homobasidiomycetidae). 

Bocrema & al. ( 1968) pointed out that this variety agrees with Plwmo prunicolo, 
a dictyochlamydosporcs-producing fungus. This is one of the most common soil­
borne Phoma species (Dorenbosch, 1970), so that its occurrence on another terrestrial 
fungus is not surprising. For a description of this species in vitro sec llocrema & al. 
(1965a) and Morgan-Jones ( 1967b). 

u r tic a c. - P. herbarum f. urticae Sacc. in Michclia I (s) : 523. 1879i ;, Syllogc 
Fung. 3 : 133. 1884. - Holotype: Quevilly near Rouen, no date, Letendre (Herb. 
Saccardo '139', PAD). - Host: Urtico sp. 

The holotypc consists of part of the stem of a species of Urlico with several pycnidia 
which arc identical with those of Phoma exigua on indigenous material of Urtica 
(tested by isolation). 

u r tic a c. - P. herbarum var. urlicl14 Roum. in Revue mycol. 3 / No. g: 30. 1881 
(nomen nudum). - Isotypc: Roum., Fungi gall. e.xs., Cent. 11, No. 1017. t88t, 
ncar Toulouse, winter 1879, Roumegu<:re (Herb. Roumegu<:rc, PC). - Host: 
Urlico dioico. 

Roumcguere distributed this 'variety' of Plwma herbarum without a description, 
so that it may be inferred that he considered it morphologically identical with 
P. herborum. 

The isotype examined, consisting of one stem piece, reveals the characteristic 
small-spored, beaked pycnidia of Phomo acuta (Hoffm. ex Fr.) Fuck. = Plenodomus 
oculus (lloffm. ex Fr.) Bubak (spore dimensions 4.2- 6.8 X 1. 7- 2.5 Jl ) , the conidial 
state of Leptosphoeria aculo (Fuek.) P. Karst. For a discussion of the characteristics 
of P. aculo, see von Hohnel ( 1918: 138) and Petrak (1921: 192). 

v a I e ria n a e. - P. herbarum f. ualeriOTiat Sacc. in Michelia 2 (2) : 337· 1881; 
in Sylloge Fung. 3: •33· 1884.- llolotype: Rouen, no date, :\1albranche (Herb. 
Saccardo '92', PAD). - Host: Valeriano sp. 
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The holotype material, two stem pieces glued to a sheet of paper, bears numerous 
pycnidia of a Plw11UJ species with 1 -celled spores, mostly 4·5- 5·5 X 1.5- 2.5 ~· 
Careful comparison shows that it fully corresponds with a seed-borne pathogen 
of Valerianaccae, recently described as Phoma vakrianell~ Gindra t, Semecnik & 
Bolay ( t967) and subsequently under the same name by Boerema & dejong ( 1968).1 

In Saccardo's diagnosis the spore dimensions of P. herbarum f. valeriartae were 
given as 6 X 3·5 ~. which is larger than the spores actually turn out to be and this 
explains Boerema & de J ong's failure to recognize f. valeriarJae as a synonym of 
their species. 

v e r b as e i. - P. herbarum f. verbasci Gonz.-Frag. in Trab. Mus. nac. Cienc. 
nat. , Madr., Scr. bot. 7 : 38. t9 t4. Type: non-existent (information Dr. E. Pauncro, 
MA) ; type locality: Estaci6n Alp. de Bioi., Mont. Guadarrama. - Host: Verbascum 
thapsi. 

The material in the fungus collection of Gonz{!les Fragoso (MA-558), named 
P. herbarum f. verbasci and indicated as "cotypo; prope Est. Alp. de Bioi. ubi collegit 
14-VIII-1914,'' contains only a species of Coniothyrium with brown, relatively large 
spores (10.2- 13.6 X 5.1 6.811). This cannot be the fungus described by"}onz{!les 
Fragoso, who stated that the spores were hyaline, 7-9 X 3-3.5 ~· The description 
of forma verbasci on the other hand, suggests that the ubiquitous species Plwma exigua 
is involved which, in the .1\etherlands, is found on all kinds of Scrophulariaccae. 

v c r ben a e. - P. herbarum f. verbmae Sacc. in Michelia 1 (5) : 523. 1879 (nomen 
nudum) ; e.-c Sacc. in Syllogc Fung. 3 : 133. 1884. - Holotype: Alcnc;on, no date, 
Gillet (Herb. Saccardo '4 t ', PAD). - Host : Verbena sp. 

The holotype represented by four stem fragments appears to contain many 
pycnidia of a characteristic Phomopsis-stage with a- and P-spores. The dimensions 
of the a-spores (6.8-8.5 X 2.5-.3.4 ~) agree very well with those listed for P. herbarum 

1 Gindrnt {Gindrnt & al., t967) misused the information he had received from Dr. R. 
Schneider {Berlin) and Dr.J. A. von Arx {Baam ) by pub(jshing the manuscript-name PMma 
oaltriamllae for a species which Bocrcma & de jong had discovered to be undescribed. When 
Boerema & dejong subsequently published the na me Phoma vaurionellu Boerema & dejong 
{t968) it was a homonymous synonym of P. oaltrii.IIUilae Gindrat & al. 

Gindrat, in a " Mise au point" {tg68) apologized for what had happened. He tried to 
make rectification by declaring that "Ia d~ignation taxonomique correcte de ee ebampignon 
est: Phoma voleriandlae Boercma & de Jong." But as to this statement it may be observed 
that {i) down to the final letter Gindrat's publication is in accordance with the relevant 
Articles of the Code, and (ii) the binomial Phomo voleriorullu is incfusolubly connected with 
the author names Gindrat, Semecnik & Bolay. The statement quoted above is an example 
of the crroncow application of the word 'taxonomic' where 'nomenclatural' is mClUlt. 
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f. verbmtU in 'Sylloge Fung.' (6-7 X 2.5- 3 p,). Probably this form is the conidia] 
stage of Diaporthe verbenae Tassi which, according to Wehmeyer (1933 : 330), may 
be the same as D. arclii. 

v c r b e n a c - p a n i c u I a t a c. - P. herbarom f. verbenae-paniculatae Berl. & 
Roum. i11 Revue mycol. g: 178 ("162") . 1887 (nomen nudum). - Isotype : Roum., 
Fungi sci. cxs. , Cent. 43, ;\o. 4220. 1887, Bot. Garden, Coimbra, autumn 1886, 
Moller (Fll ). - I lost: Verbena paniculata. 

This form was introduced without a d iagnosis. The isotype examined, consisting 
of two stem pieces, shows a pycnidial fungus with 1- and 2-celled spores similar 
to those in Phoma e.~igua on species of Verbena in the Netherlands (tested by isolation). 

vine a e. - P. herbarum f. vincae Brunaud in Act. Soc. linn. Bordeaux 40 (= IV, 10) : 
75· 1886. - Type: not known to be in existence; type locality: Saintes. - ! lost: 
Vinca major. 

The spore dimensions given for tbis form, 6-8 X 2.5-3 p,, correspond in all 
respects with those of Phoma exigua on species of Vinca in the Netherlands. P. exigua 
is commonly <ISSociatcd with leaf spots and shoot dicback of these hosts, see J ansen 
( 1965) . 
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ON PHOMA MACROSTOMUM MONT., 
A UBIQ.UITOUS SPECIES ON WOODY PLANTS 

G. H. B oeRI'.MA and M ARIA M. J. DORI'.NBOSCH 
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(Wilh live Text-figures) 

The synonymy, chnrnctcristics, and habitat of Phoma macrostomum arc 
discussed. 'In vitro two varieties can be distinguish~: variety macrostomum 
with reddish pigmented hyphae and variety in&~~/qrata (Home) comb. nov. 

wilh colourless hyphae. 

The comparat ive study of Phoma-isolates obtained in our diagnostic work on 
d iseased plants has led to the recognition of various ' polyphagous' Phoma species; 
compare Boerema ( 1964, 1970), Boerema & al. ( 1965, 1968), Bocrema & 116weler 
( 1g67), and Doren bosch ( 1970). In this paper the synonymy, diagnostic characters, 
and habitat of a Phoma species occurring frequently on necrotic t issue of all kinds 
of trees and shrubs are treated. 

The names of authors arc abbreviated in accordance with Grummann's "Autorcn­
listc:" ( 1963: 59-74), and wi th Ainsworth's list ( 196 1: 37-41 ) . Herbaria and culture 
collections arc coded according to Lanjouw & Staflcu ( 1959) and the list of 
abbreviations in the catalogue of the American Type Culture Collection ( Ed. 8, 
1968). Titles of journals arc abbreviated in accordance with the "World L ist of 
Scientific Periodicals", 1963-1965. 

PUOMA MACROSTmtUM ~iont. var. )IACROSTOMU~I 

Plw17U1 maaostomurn Mont. 111 Annis Sci. nat. (Rot .) Ill, 11 : 52. t849·- Lectotype: isotypc, 
Salon, t849, C:utagnc (Herb. Roussel, PC). 

Plwma plryllostictoides Dcsm. in Pl. crypt. France II [ed. 3] Fasc. l•h No. 6g4. 1859. 
Plw17U1 hnbarum f. catalpae-copsulantm Sncc. in Michelia 2 ( t) : 93· t88o; in Syllogc Fung. 3: 

t33· t814. 
Phoma htrbarum f. lii<Uis Sacc. in :VIichelia 2 ( t): 93· 188o; in yllogc Fung. 3: 133. t8!4-
Piwma hnbarum f. ruhi Sacc. in Miehrlia 2 ( 1) : 93· 188o; in Syllogc Fung. 3 : •33· t884-
PM17111 pomi Schulzcr & Sncc. ["PhofiW (ilpospilama?) pomi"] in Hcclwigia 23 : 109. 1884; 

not Phoma pomi Pass. in Atti Accad. na~. Lincei Rc. (Cl. Sci. lis. mat. nat.) 4 (2) : 96. 1888 
(see Brook.! & Black in Phytopathology 2: 63- 711. 19t2). - Aposphania pomi (Schulzcr & 
Sncc.) ace. in Sylloge f'ung. 3 : 177. 1884. 

Phomo mo~rum Sacc. in Boll. mcru. Bachicoh. 11, 2 : 53 56. 1884; in Sylloge Fung. 3 : 
95· 1884. 

Plwma cicalricurn Pass. in Atti Accad. naz. Lincci Rc. (Cl. Sci. fu. mal. nat.} 4 (2): g6. 1888. 
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Aposphaeria wric;u Pass. ("Aposphma") in Atti Accad. naz. Lincci Rc. (CI. Sci. fu. mat. nat.) 
4 (2): 99· 1888. 

Phyllosticla saxifragat Brunaud in Annls Soc. Sci. nat. Charcntc-lnf~. 188g : 53· 1889 
(or 18go?, not seen). 

PhoTM friesii Bnanaud in Bull. Soc. bot. Fr. 36 (= II, n ) : 337· 188g. 
Phyllostitta mali Prill. & Dclacr. in Bull. Soc. mycol. Fr. 6 : 181. 18go; not Phyllostiela mali 

Briard, Fl. cryptog. Au be & Suppl. cat. Troycs 79· 1888 [ = Asuromtlla mali (Briard) Boerema; 
see Boerema & Dorcnbosch, 1965]. 

Phyllostieta limitala Peck in Rep. ~.Y. St. Mus. nat. Hist. so: 115. 18g7.- Phoma /imilala 
(Peck) Boeremn apud Boeremn & Doren bosch in Verst. Mcdcd. plzicktcnk. Dienst 142 (Jaarb. 
I g64) : 138. I g65. 

Phylloslilla robinieola Holl6s ("P. robiniaucla") in Annb hist.-nnt. Mus. natn. bung. 8 :2. 1910. 
Phyllostuta taxi Holl6s in Annb hist.-nnt. Mus. nntn. hung. 8 : 3· 1910. 
PolyofHus purpureus var. aerus Home in J. Bot., Lond. 58 : 240. 1920. 

MJSAPPUCATIONS.-
Phoma mori Mont. [Aposphaeria mori (Mont.) Sacc.] sensu Wollenw. & Hochapf. in z. 

ParasitKde 8 : 583. 1936, and Aposphaeria /H~~oitks Ell. & Ev., Phoma mortarum Brunaud, 
Phoma salicina Wcstcnd., Phoma cuonymclla Brunaud, Phttma ci11nascens Sacc. sensu Wollcnw. & 
Hochapf. in Z. ParasitKde 8 : 583. 1936 (as syn. of "P. mari"). 

PhoTM clliptiea Fuck. (" P. clliptieum"; name change of flystnium samarae Fr.) smsu Wollenw. & 
Hocbnpf. in Z. ParasitKdc 8 : 586. 1936, and PhoTM plalanOidis Cooke StiiSU Wollcnw. & 
Hochapf. in Z . Par:uitKde 8 : 586. 1936 (as syn. of"P. clliptuum"). 

Phoma exigua Dcsm. sensu Brook in N.Z. Jl agric. Res. 11 : 242. 1968. 

DESCRIPTIONS & ILLUSTRATIONS IN VlTRO.- H orne in j. Bot., Lond. 58 : 240, 241. 
1920 (Polyopeus purpureus var. uerus); Wollenweber & Hochapfel in Z. Parasit.Kde 8 : 
583- s86, fig. 10. 1936 ("Piwma mori", misapplied) ; in Z. Parasit.Kde 8 : ~86-587, 
fig. 11. 1936 ("Piwma ellipticum", misapplied) ; Boerema & Dorenbosch 1n Versl. 
Mcdcd. plzicktcnk. Dienst 142 (Jaarb. 1964) : 138-142, figs. 2, 3· 1965 (Phoma 
limitata). 

DlACNOSTIC CHARACTERS IN V!VO.- Pycnidia (Fig. 1) immersed to superficial, 
ferruginous to black, spherical-oval, ll<H26o I' diarn., with one distinct ostiolc 
1o-3o I' in d iam. Pycnidiosporcs ( Fig. 2) hyaline, ellipsoid or oval, usually •-celled, 
occasionally 2-cellcd, 4.2- 8.5 X 2.1-3.!~ I' (av. 6.3 X 3·• tt). 

D tACNOSTIC CHARACTERS IN VITRO.- Pycnid ia (Fig. ~) superficial or immersed 
in agar, ferruginous to black, spherical to subpyriform ( pitcher-shaped) , o r irregular, 
sometimes with one or more neck-like outgrowths, size variable, mostly 100-230 I' 
(So-300 p ) ; ostiolcs 2o-45 1-' d iam. Pycnidiosporcs ( Fig. 4) hyaline, generally 
ellipsoid to reniform-oblong; •-celled, s-8 x 2-41' (av. (i.s-2.6 /-') or 2-(occasionally 
3- or 4-) celled, 8.5- 14 X 3-4 I'· The spore exudate is usually tinged pink. In old 
cultures the pycnidia may also contain swollen brown coloured spores (Fig. 5), 
nearly twice the size of the hyaline pycnidiosporcs. 

The hyphae have red to violet pigment in the plasm and the guuulcs, rendering 
the fungus character istically dull red-violet in culture. 

HABrrAT.-Ubiquitous on necrotic tissue of various parts of all kinds of woody 
plants; also incidental on herbaceous plants (sec Table I ) . Very often associated 
with spots on. leavcs and fruits of app le. The fungus behaves like a weak parasite or 
wound parasite. 
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SPECIMENS EXAMINED.-

E x s i c c a t a : Phoma macrostomum, lectotype (Herb. Roussel, PC) ; Phoma 
phyllostictoidu, isotype (Hert>. Desmazihes, PC) ; Phoma Mrbarum f. catalptU-capsularum, 
holotype (Herb. Saccardo, PAD) ; Phoma Mrbarum f. rubi, holotype (Herb. Saccardo, 
PAD) ; Phyllosticta mali Prill. & Delacr., holotype (Herb. Delacro1x, VER 1). 

C u I t u re s: Phyllosticta limitata, from leaf spots of apple, USA, isolated by 
Whetzel (CBS 115.12); " Phoma ellipticum" (misapplied), (N r. 4992) from stem of 
Rosa multiflora 'Cathaycnsis', Germany, isolated by Wollenweber (CBS 297.36); 
"Phoma txigua" (misapplied), (Nr. 681~) from pre-harvest lenticel spot of a pple, 

ew Zealand, isola ted by Brook ( 1968) ; and numerous Dutch isolates from all 
kinds of trees and shrubs (Table I), e.g. from apple branches (Phoma limilala, 
ATCC 16583, CBS 529.66 and CM l 118.o2o) and branch of elm (Phoma limitata, 
CBS 371.61 ). 

Although the fungus frequently produces septate spores, especially in vitTo, its 
sporogenesis places it in the form-genus Phoma Sacc., ;cc Bocrema ( 1965). 

Its oldest known name, Phoma macrostomum, refers to the characteristic, usually 
wide, ostiole of the fungus ; compare Boerema & Dorenbosch (1965). The original 
material of P. macros/omum in Herb. Roussel (PC), selected here as lectotype, consists 
of four pieces of Htdera helix stem wi th numerous pycnidia, each containing ellipsoid 
spores typical of the fungus growing in vivo (see 'Diagnostic characters' above). The 
microscopical characteristics of the type material have further been compared with 
Dutch material of the fungus on ivy; cultures from these were also studied (Table 1). 

The fungus appears to have been described in vitro for the first time by Home 
( 1920) as Polj'Opeus purpurtus var. verus, type of the form-genus Polyopeus. The epithet 
'purpureus' refers to the characteristic rose-purple colour of the mycelium in culture. 
Three other 'varieties' of Polyopeus purpureus distinguished by Home did not show 
this pigmentation; they belong to Phoma macroslomum var. incolorala, discussed below. 
Both Horne and Kidd & Beaumont ( 1924) frequently isolated Polyopeus purpurtus 
var. verus from "spotted" fruits t)f various commercial apple varieties. This type of 
injury caused by the fungus {' latent parasite', cf. Bondoux, 1967) is still well known; 
compare Bocrema & Dorcnbosch {1965), van Kestcren ( 1966), van dcr Scheer 
( 1g6g), and Brook {1968, under the misapplied name Phoma exigua). The criterion 
of Home's genus Polyopeus differentiating it from Phoma was thought to be tile 
development of one or more tubular neck-like outgrowths on the pycnidia, which 
is common in cultures of Phoma macroslomum {sec ' Diagnostic characters'); however, 
various Phoma species may occasionally show such (multi)rostrate pycnidia in vitro. 
Therefore we agree witll Grove ( 1935 : 162) tllat it is unreal and undesirable to 
base a separate genus on the occurrence of rostrate pycnidia . 

The widespread occurrence of the fungus on various parts of all kinds of trees 
and shrubs was first recognized by Wollenweber & Hochapfel { 1936). Because of 
small differences in the sizes of the spores and pycnidia in culture-which is a matter 

1 Station centrale de Pathologic V~c!lalc, Versailles; not listed by Lanjouw & St.aflcu 
(•959)· 
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TADLit I 

I-IOS'M'LANTS PROU WIIICII PIIOWA MACROSTOMUM liAS BEE:-! ISOLATI!D 

-
Aceraceae 4 Hamamelidaceae I Rosacear (cont.) 

Aur (2 + 1') 1/amamtlis ( 1) PttutUS c 15) 
Anthurium ( 1) H ippocastanaceae I Pyrus (27 + 2+) 

Apocynaceae I Aesculus ( 1) Rosa (8) 
Vinca ( r) Iridaceae I Rubus (2) 

Amliaceac 2 Frusia (r ) Sorbus (4) 
lltdtra (2) juglandaccae 4 Stramvusia ( r + 11) 

Berberidaceae 3 Juglaru (4) Snlicaceac 6 
Berbrris (2) Liliaceae 2 PoJmlus (2) 
Mahonw ( 1) Conca/loria ( 1 • ) Salix (4) 

Bignoniaceae 2 Tulipa (1) Snxifragacene 14 
Catalpa (2) Magnoliru;eae 4 H;drongea (5) 

Caprifoliaceae 13 Magnolia (4) Philadtlphus ( 2) 
Viburnum (8) M oracene '.l Ribts (7) 
Sambucus (5) Morus (2) Scrophulnriacene 2 

Chenopodincene 2 O leaceae 2 1 Anli"hinum ( 1) 
Btln ( r) Fors;•thia (2) Serophulorio ( 1 •) 
ChnwpoJium ( 1) Froxinw (12) Solanaceae 5 

Compo3itae 6 L.ittustrum ( 1) Lyciwn (3) 
A chi/Ita ( 1) S)'ringa (6) Solanwn (2) 
Chrysan/lumum (2) Orchidaceac I Taxaccac I 

Galin.wga ( 1) Plttocollt:ya ( 1) Ta.ms ( r) 
lAduca ( 1) Papaveraceac I Thymelaenceae I 

Solidago ( 1) Diunlla ( r) DopJmt ( r) 
Comaccae 2 Papilionaceae G Tiliaccae I 

Comus (2) DJlulta ( 1) ntia ( 1) 
Corylaceae 2 Laburnum ( 1) U lmncene 2 

Alnus (r) Robinia (3) Ulmus (2) 
DJrylus ( r) Trifolium ( 1) Umbelliferae 5 

Cucurbiraccac I Platanacenc I Apium (2) 
Cucumis ( r) Pl111w1us (1) Htradtum ( 1) 

Cupressaceae I R~accaC' '49 Sium ( r + r •) 
Chamatt:y/JfJris ( 1) Co/ontn.sler (3) Urticaceae 2 

Elaeagnaceae I Cralot~us (4) Urtica (2) 
Elaeagnus ( 1) Exochorda ( 1) Vitaceac 2 

Ericaccne 3 Fragarin (3) Vilis (2) 
Rhododendron (3) 

I 
Malus (73 + 3•) 

Cuttiferae 2 Mcspilus ( r) 
f/;'/Jrricum ( 2) PhysocarfJus ( 1) 

The ciphers in the table refer to the number of isolates made of Phomn mnaostomum (• denotes 
var. inrolorata). In rhe period 19(5r- 1g6c), 28o i~olates were made from diseMcd or dead 
plant mat~rial dist ributed over 39 families and 73 genem of J>hanerOj(lUll5. These isolates 
were obtnincd from stems (144), leaves (59), roots (6), and seed~ or frui ts (71 ). 
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Figs. 1-5. Phoma macrosUJmum s. I. - 1. P)•Cnidia in vivo.- 2. Pycnidiosporc:a in vivo.-

3· Pycnidia in vitro. - 4· Pycnidiosporcs in vitro. - 5· Swollen dark coloured spores from 
old pycnidia in vitro. 
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of phenotypes-they differentiated this pigmented fungus into two "species," which 
they described under the names " Phoma mori" and "P/wma ellipticum." Both names were 
misapplied, as already noted by Boercma & Dorcnbosch (1965). Phoma (Aposphaeria) 
mori proves to be the Phomopsi.s-statc of Diaporthe sociabilis Nitschke, see von Hohnel 
(1910: 66o) and Wehmeyer ( 1933: ••g). According to Fuckcl, Fungi rhcn. Suppl. 
Fasc. 7, No. 2128 ( •868) at M and G, Phoma elliptica ("ellipticum"; = Hysterium 
samarae) is probahly a species of Dothich~a (Sclerophoma; compare Petrak, 1923 : 266, 
267) and is in any ease quite different from P. maerostomum. (No original material 
of Hyslerium samarae has been preserved.) 

Various other names listed oy Wollenweber & HC'chapfcl as synonyms of" P. mori" 
and "P. ellipticum" arc also misapplied. Phoma morearum [= Phomopsis morearum (Bru­
naud) Cur.ti & Barbaini) probably represents, like Plzoma mori, the conidial slate of 
Diaporthe sociabilis. Phoma salicina, on account of its recorded similarity with Phoma 
malvacearum Westcnd. (Westcndorp, 185 7: 564), is undoubtedly also a Phomopsi.sspccies 
(compare Grove, 1935: 103, 201, 223); probably it refers to the conidial ~late of 
Diaporlhe eres Nitschke, sec Wehmeyer ( 1933: 88, 8g). Phoma euonymella, according 
to its description (Brunaud, 188g), is also a Phomopsi.s species and probably also 
belongs to the ubiquitous ascomycete Diaporthe eres (compare Wehmeyer, 1933: 76). 
The same is true of Phoma cinerascens [= Phomopsi.s cinerascms (Sacc.) Trav.) (sec 
Saceardo, 1914: 306; Wehmeyer, 1933: 77; Grove, 1935: 186, 187) a nd Phoma 
plalanoidis [ ==; Phomopsi.s platanoidis (Cooke) Died.) (see Grove, 1935: •66; Wehmeyer, 
1933: 64). According to the type specimen in FH and copies of K Am. Fungi 
No. 3158 (1894) at FH, L, and PAD, Aposphaeriapa:.i~ides isaspeciesofPlenodomus, 
identical with Plenodomus salicum (Sacc.) Dicdicke ( •9••: 140). 

Apart from Polyop6US purpureus var. verus discussed above, Wollenweber & Hochapfel 
(I.e.) further mention as synonyms: Aposphaeria caricae, Phoma cicatricum, Phoma 
mororum, and Phyllosticla saxifragne. Original material of these four species is not known 
to be in existence (not in PARMA, PAD, or PC), but the diagnoses accord well with the 
charactcristiesof Phoma maerostomum in vivo. Considering that Wollenweber & Hochap­
fel's intc.rprctation was based on isolates from the hosts mentioned in the diagnoses 
of these species (Ficus, Morus, ~nd Saxifraga species) we accept their interpretation. 

The name Phoma (Aposphaeria) pomi, enumerated in our list of synonyms, has 
also been adopted from Wollenweber & Hochapfel's study. They listed this species 
in the synonymy of "Phoma striaejom1is," a misapplied name for the non-pigmented 
variety of Phoma maerostomum dealt with on p. 55· Original material of P. pomi 
is not known to be in existence (not in PAD), but its original diagnosis corresponds 
with the characteristics of P. maerostomum in vivo. 1 lowever we cannot agree with 
Wollenweber & Hochapfel's arrangement of this species under the non-pigmented 
variety. Only a study of cultures makes it possible to differentiate the pigmented and 
non-pigmented forms. Moreover, in our experience the pigmented variety is by 
far the most frequently isolated form of P. macrostomum (see Table 1). 

The identification of Phoma phyllostictoides with P. maeroslomum is based on the 
studyofisotype-matcrial (sec 'Specimens examined') collected on legumes of Colutea 
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arboresuns; it proved to contain many pycnidia typical of P. macroslomum. We isolated 
the fungus ourselves from the same substratum (Table I). 

The holotype material of Phoma herbarum f. caJalpae-capsularum and P. herbarum 
f. rubi (sec 'Specimens examined') also showed numerous pycnidia characteristic of 
P. macroslomum. They were compared with similar Dutch material of P. macrostomum 
from Catalpa and Rubus {tested by isolation; Table f ) . The material on which 
Saccardo oased P. herbarum f. lilacis (from Lilac = Syringa) was not present in 
Saccardo's herbarium (PAD). The description of the spores, however, points to 
P. macroslomum, which we have repeatedly isolated from dead branches of Syringa spp. 
(Table I). 

The synonymy of Phomafmsii, Phylloslicta robinicola ("robiniaecola") and Phyllosticta 
taxi with Phoma macroslomum is also based on comparison of their diagnoses with the 
characteristics of P. macrostomum on the same hosts {Liguslrum, Robinia and Taxus 
species; compare Table 1). TI1e original material on which Brunaud based the 
description of Phoma friesii has not been preserved, while the type material of 
Phylloslicla robinicola and P. taxi described by Holl6s was lost during the Second 
World War (information Museum of "atural History in Budapest). 

The synonyms Phylloslicla mali and Ph;•lloslicla (Phoma) limilala described from 
leaf spots of apple have been discussed extensively by Boerema & Doren bosch ( 1965) . 
The holotype-matcrial of Phyllosticta mali was examined (Bocrcma & Dorcnbosch, 
I.e. Fig. 1); of Phyllosticla (Phoma) limitala a typical American isolate was studied 
(see 'Specimens examined'). For the phytopathological literature on P. macrostomum 
in association with leaf spots of apple we also refer to Bocrema & Doren bosch, I.e. 

Finally we note that because of its occurrence on apple leaves the fungus has 
often been confused with Phoma prunicola (Opiz) Wollenw. & Hochapf., see Bocrema 
& al. (1965, 1968) and Morgan-jones ( •g67). Recently Brook ( 1968) confused 
the fungus with Phoma exigua Desm., which is quite different, sec Bocrema & 
Howeler (1967). 

Pho:ma :macrosto:mu:m var. incolorata (Horne) Boerema & 
Dorenb., comb. nov. 

Poi;YJ/JeUS purpureu.s var. in«~wratu.s Home in j . Bot., Lond. s8: 240. 1920 (basionym). 
Polyopeus purpurcu.s var. latirostratu.s Home in J. not., Lond. s8: 240. 1920. 

PoiJO!Jeus purpureu.s var. nigriroslratu.s Horne in j . Bot., Lond. s8: 240. 1920. 

MlsAPPUCATION3.-

Phoma slriaeformis Our. & Mont. sensu WoUenw. & Hochapf. in Z. ParasitKde 8 : 587. 
1936, and Phomo fHtiolorum Dcsm., Phoma fHiiolorum f.jugwndis Brunaud, Phoma depre.ssa Bcsk. & 
Br., PhomJJ planiu.scula Sncc., CytisfHJra abnormis Bcsk. & Curt. [PhomJJ abnormis (Bcrk. & Curt.) 
Sacc.], Phoma siliquaslri Saec., PhomJJ fHJmi Schulzer & Sacc. [AfHJspluuria fHJmi (Schulzer & 
Sacc.) Sacc.], Phoma mupili Oudcm., Phoma bismarckii Kidd & Bcaum. sensu Wollcnw. & 
Hochapf. in Z. PnrasitKde 8 : 587. 1936 (as syn. of "P. striaeformis" ). 

Phoma auris-negundinis Arcangeli smsu Wollcnw. & Hochapf. in Z. ParasitKdc 8 : 590· 
1936, and Phoma fraxinifolii Allcsch. sensu Wollcnw. & Hocbnpf. in Z. PamsitKdc 8 : 590· 
1936 (as syn. of "P. aceris-negundinis" ). 
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DESCRIPTIONS & ILLUSTRATIONS IN VITRO.-Horne in j. Bot., Lond. 58 : 2401 241. 
1920 (Polyopeus purpureus var. incoloralus, P. purpureus var. lalirostralus, f>. purpureus 
var. niirirostralus) ; Wollenweber & Hochapfel in Z. Parasi1Kde 8 : 587- sgo, fig. 12. 
1936 ( ' Phoma striaiformis", misapplied) in Z. ParasitKde 8 : 590-591, fig. 13. 1936 
(" Phoma aceris-11tgundinis", misapplied). 

DrAONOSTJC CIIARACTERS.- Morphologically similar to variety macrostomum, but in 
vitro easily distinguished by the absence of reddish pigment in the hyphae. 

HABITAT.- This variety occurs in the same habitats as P. macroslomum var. 
macroslomum, i.e. it is found especially on necrotic tissue of woody plants, such as 
sterns, leaves, and fruits. However it appe-ars to be less widely distributed than 
P. macros/omum var. macros/omum. 

SP£CIMENS EXAMINED.-
C u I t u res: "Phama slri~Uformis" (misappl ied), (Nr. 3197) from twig of Robinia 

pseudoaca&ia, Germany, isolated by Wollenweber (CBS 300.36); and from bud of 
apple, Switzerland, isola led by Geigy (CBS 369.52); and various isolates of Phoma 
macroslomum var. incolorata from different trees and shrubs in the Netherlands 
(Table 1). 

Because this fungus can be distinguished from P. macrostomum var. macrostomum 
only by the absence of red-violet pigment in the hyphae, we think it in accordance 
with the purpose of the artificial system of the Deuteromycetes to ccmsider it merely 
a variety of P. macros/omum (compare Bocrcma & HOwclcr, 1967). 

Three strains (phenotypes) of this non-pigmr.nted variety of Phoma macroslomwn 
appear to have been described from England by llornc ( 1920) as successively 
Pol;·opeus purpureus var. incoloralus (with narrow rostra ), P. purpureus var. laliros/ra/UJ 
(with wide rostra) and P. purpureus var. nigrirostrolus (with black rostra). The new 
combination Pltoma macroslomwn var. incolorala has been based on the first mentioned 
infraspccific taxon. Horne's isolates were made from "spotted" apples; it should 
be noted, however, that the. pigmented Polyoptus purpurtus var. oerus (~ l'homa 
macros/omum var. macroslomum) occurs much more frequently in association with 
"spotted" apples in England than the non-pigmented strains (cf. Kidd & Beaumont, 
1924: 105)· 

Wollenweber & lfochapfcl ( 1936) also studied some isolates of this colourless 
variety of Phoma macroslomum. On account of small differences in the sizes of the 
pycnidia-which are conditioned phenotypically- they d isti11guished two "~peciC3," 
described under the misapplied names "Plroma slriaiformis" and "Phoma ac~ris­

negundinis." Examination of a specimen of Plroma slriaifonnis, issued by Dcsmazi~res 
[Pl. crypt. France II (eel. 3) Fasc. 2, No. 59 ( 1853) in PCJ showed that this name 
refers to a species of Plromopsis [P. slriaifomris (Our. & r..Iont.) Grove ( 19 17: 6s)J, 
which i ~ probably identica l with 1hc conidia l stale of Diaporlhe em Nitschke; compare 
Wc·hmeyer ( '933: 82) and Grove ( ' 935: 2 Is). According to the isoytypes Eru. 
criuog. ital. II No. 1379 (PAV and PI A), Phoma aceris-negur~di11is is also a 
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Phomopsir species, similar to Phomopsis pustulata (Sacc. ) Died., the conidia l state 
of Diaporthe pu.rtulata (Dcsm.) Sacc., sec Wehmeyer ( 1933: 153-155) and Grove 
( 1935: 166, 167). 

Various o ther names listed by Wollenweber & Hocha pfcl as synonyms of " P. 
slriaeformis" likewise appear to refer to Phomopsir species: Phoma pttiolorum [= Phomopsir 
petwwrum (Desm.) Grove ( 19 17: 6o)], represents the conidial sta te of Diaporthe 
oncos/oma (Duby) Fuck., see Wehmeyer ( 1933: 143). According to the type and 
two other specimens in FH, Cytospora (Phoma) abnormis is also identical with the 
Phomopt 

0 

-statc of Diaporthe OIU:Ostoma. Phoma petiolorum f. juglandis, judging by the 
description of the fruitbodies (Brunaud, 1889), is also a species of Phomopsis. It 
probably is the conidial state of the ubiquitous species Diaporthe eres; compare 
Hamond ( 1931: 146) and Wehmeyer ( 1933: 89). The same is true of Phoma mupili, 
the type of which is preserved at L. Phoma siliqua!tn' is probably the Phomopsir­
state of Diaporlhe medu.raea )l'itschkc; compare Saccardo ( 1884: 68) a nd Wehmeyer 
(1933: 101 ct seq.). Finally Phoma depmsa [- Fu.ricoccum depressum (Bcrk. & Br.) 
Grove ( 1935: 254)] and Phoma planiu.rcula L Phomopsir planiu.rcu/a (Saec.) Sac c. 
( 191 5: 135)] refer to a Phomopsir species similar to the conidial sta te of Diaporthe 
perjunc/a iessl ; compa re Wehmeyer {1933: 117, 118) and Grove {1935: 254). 

Phoma bismarckii, also listed by Wollenweber & Hochapfcl as a synonym of " P. 
striaeformis," was described by Kidd(-Owcn) & Beaumont ( 1924: 104) as being 
quite different from Polyopeus purpureus = Phoma macrostomum. The description points 
to Phoma prwricola (Opiz) Wollenw. & flochapf., often found in association with 
apples; sec Wollenweber & Jlochapfel (1936: 595-597) a nd llocrcma & al. (1965). 

The characteristics of Plroma (Aposphama) pomi agree closely with those of P. 
macrostomum. Whether it belongs to the colourless variety of this fungu,, as suggested 
by Wollenweber & H ochapfel (as syn. of" P. striaeformis"), however, is uncertain 
and can be decided only from data on the growth in vitro. Therefore P. pomi is 
taken as a synonym of the much more widely distributed P. macrostomum var. 
macroslomum. 

Fina lly, according to its original diagnosis Phoma fraxinifolii, mentioned by 
Wollenweber & Hochapfel as synonym of"P. acms-negundinis," is a pycnidial fungus 
with tl'liC sporophore~, so that it cannot belong to P. macroslomum. 
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(With twelve Text-figures) 

The hyphomycctous genus Phialophora is revised. It is characterized by 
flask-shaped phialidcs with a collarcue and one-celled slimy conidia. This 
characterization excludes species which form blastospores on sympodulae 
besides phialospores, and which have been revised as species of the genus 
RhinocUuii.tlla in a previous paper. 

lbc genus Margarinom;·ces, on the contrary, is considered to be a synonym 
of Phialbphtwa. With this emendation there remain now twelve species 
or species groups which are redescribed. The necessary new combinations 

are proposed . 

Introduction 

Phial~phora verrucosa n. gen. n. sp. was created by :vt:edlar in 19 t5a fo r a previously 
unknown pathogenic fungus isolated from the first reported case of Chromoblasto­
mycosis or Dermatitis verrucosa, a human skin d isease. As is made clear by Medlar 
in his paper describing the new genus a nd new species and in a second paper 
(Medlar, 191 5b) giving more detai ls of the morphology of the fungus, the name, 
taxonomic position, and determinative characteristics of this new fungus were the 
result of suggestions and work by the eminent mycologist Professor R. Thaxter. 
Despite this Medla r is obviously the authority for the genus Phialophora rather than 
Thaxter as has been assumed by some a uthors. 

The genus Phialophora comprises a large number of frequently ill defined species 
which represent conidial states of Helotia les (e.g. Pyrenope~i<a, Mollisia, AsCQCoryne) 
or Sphaeriales (e.g. Conwchaeta, Gatumannomyces). These species o~cur commonly 
on decaying wood (causing blue discolorations and soft rot), in soil, water etc., 
also on food (apples, butter, margarine), and as causal agents of chromoblasto­
mycosis and other skin infections. The genus shows strong variability in hypha! 
pigmentation and conidiophore structures. One-celled slimy conidia arc fo rmed on 
typically flask-shaped phialides with a collarette. The genus is delimited from 

t Dr. M. Beatrice Schol-Schwnrz died on july 27, rg6g, aOcr a long illness. She participated 
actively in this work which was completed only two weeks before her death. 

59 
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Rhinodadiella by the absence of sympodulae and blastosporcs. The genus Margarino­
m;·ces is considered to be synonymous with Phialaphora, because in old cultures 
collareues are visible on the phialides similar to those in typical Phialaphora species. 

Medlar ( 1915a) described P. verrucosa wi1h two types of conidial formation as 
follows: "The type found in cultures where conditions arc most favourable for 
luxuriant growth, is semi-endogenous in character .... The second type of conidial 
fonnation is found in tissues and in the depths of certain media, such as hydrocele 
agar. Here the conidia arc formed as budding processes from single sclerotic cells, 
from the individual cells of sclerotia and from the end of short tenninal and lateral 
branchlcts. They may be single or in chains of two to sLx. The structure is similar 
to that of the conidia formed on the aerial hyphae, but the form is distinctly more 
ovoid." The fi rst type of spores is obviously the phialosporc. Medlar called them 
semi-endogenous presumably because they develop inside an open collarcuc. The 
"second type of conidial formation," illustrated in Medlar's more detailed study 
(1915b), apparently refers 10 moniliform thickened hyphae which do not normally 
separate into ind ividual conidia. 

umcrous species of Phialophora have now been described. The genus comprises 
dematioid and hyal ine fungi occurring in diseased human or animal tissues, as 
parasites or saprophytes in plant materia l and in soil. 

The aim of the present invesligation was a rearrangement of the species described 
by van Beyma thoe Kingma ( 1943). It started with an exhaustive study of the 
authentic strains maintained at the CBS and was supplemented by numerous recent 
isolates. The present paper provides a base for the distinction of numerous new 
species, awaiting to be described. 

In certain instances species delimitation was found to be very difficult because 
of great variability and insufficient morphologic.-·11 differentiation of the conidial 
states. This is particularly the case in groups of species with closely related perfect 
sta tes. As a consequence the indiscriminate term 'species group' is used to comprise 
such complexes of similar forms. 

One of the most difficult groups is the Phialophora ho.ffmannii .11roup. I t is treated 
here only cursorily bccaus~ a re-evaluation of species will be possible only after a 
thorough revision of the perfect states. ~ot rles<"ribed is the complex of Phialaphora 
radicicola Cain ( 1952) and the conidial state of Gaeunumnomyas gramini.s (Sacc.) 
v. Arx & Olivier (Ophiobolus graminis Sacc.). Although identification of this complex 
is not difficult the affinity or identity, which was claimed by Lemaire & Ponchet 
' '963), of the forms within it also requires further study of perfect states. 

Some very recent reporl~ on Phialophora species (Hcnncbcrt, 1968; Cams & 
Dornsch, 1969) have not been duplicated here. Other recent publications seem to 
deal rather with Rhinocladiella than with Phialophora species in the stricter sense. 

Phialophora cultures grow well on the usual culture mc:dia. In the present study 
they were grown on 2 % malt extract agar, asparagine-yeast-agar (glucose 20.0 g, 
aspar·agine 1.5 g, K 2H P0 1 1.0 g, MgS04 • 7H20 0.5 g, FeCI3 0.1 g, yeast extract 
1.0 g per litre), upon whiC"h medium the colom is usually lighter, and on oatmeal 
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agar with lupin stems. Capitalized colour names in the text refer to Ridgway ( 1912) 

with Roman figures ind icating the plates. 

P 11 1 A L o P 11 o R A Medlar 

Phialophora Medlar in Mycologia 7: 202. 1915.- Type species: P. uerrucosa Medlar, op. cit. 
Cadophora Lagc:rb. & Mclin apud Lagcrb. & al. in Svc.nska SkogsvArdsf'orc:n. Tidskr. 25 : 

263. 1927. Type species: C. fastigiata Lagerb. & Melin, op. cit.,= Phialophora fastigiata 
(Lagcrb. & Mc:lin) Conant in Mycologia 29 : 5g8. 1937. 

Margarinom;·us Laxa in Zc:mbl. Bakt. Parasit Kde (Abt. II ) 81 : 392. 1930.- Type species: 
M. bubalci Laxa, op. cit. == Phialophora bubakii (Laxa) comb. nov. 

Lu:ythaphora Nannf. apwi Mclin & Nannf. in Svcnska SkogsvArds.llSrcn. Tidskr. 32: 435· 
•934· - Type species: L. ligniC()/a :-Jannf., op. cit. Phialophora ligniC()/a ( "annf.) Coidanich 
apud Goidanich & at. in Ente nazionale per Ia Cellulosa c: per Ia Carta, Roma 11 2. 1938. 

The mycelium is hyaline or pink to olivaccous blacll, with septate hyphae which 
sometimes have characteristic irregular warty wall thickenings (Fig. 3v, 6c, u etc.). 
Thick-walled inflated cells may develop acrogenously or intercalarily. Phialides 
vary from thread- or tube-like to ampulliform, they open with a disunct cup- or 
beaker-shaped colla rettc. Phiafides develop either terminally or laterally on the 
hyphae, or on symP.?dially branched conidiophores, in which case they may fo rm 
complicated prnictl fate brushes. The phiahdcs arc usually separated from the 
parent hyphae by septa. Sometimes they may be reduced to a mere collarelle 
protruding from a hypha or a chlamydospore without a septum, so-called pleuro­
phialid<.s (von Arx & Cams, 1967). Occasionally phialides bear more than one 
collarette. Proliferation of the phialides thtough the apex is also rather common. 

The first developed conidium is a blastospore. After it is detached, pieces of the 
torn celf-w-.tlf remain behind. Depending on the size of the spore. these wall­
structures are of different shape, varying from an inconspicuous collarette to a 
distinct cup, sometimes with flaring margin (Fig. 11 ). The succeeding conidia 
develop endogenously and arc pushed out through the open cup, cohering in a 
mucous ball at the top of the phialide. 

The process of spore development has been studied by means of microkinemato­
graphy by Cole & Kendrick (1g6g). The conidia are one-celled and variable in 
shape, ranying from globose to ovoid or cylindrical and arc sometimes even curved. 
Variation often occurs in the same strain according to age and cultUre medium. 
Some species form dis tinctly dimorphic conidia but conidia of variable shape also 
occur in many other species. Cultures with predominantly cylindrical conidia may 
have some globular or ovoid conidia and cultures with predominantly globular 
or ovoid conidia may have some cylindrical conidia. 

Branching of the conidiophores and size and shape of the collarcuc arc also 
very variable, depending on the medium, age, and amount of illumination of the 
culture. This variability led in the past to description of an exaggerated number of 
species. On the other hand certain minor differences of constant occurrence can be 
found which have frequently been neglected in the past and yet may be of taxonomic 
importance. Types of conidiophores o1her than those described, such as sympodulae 
or anneflophores, arc absent in Phialopltora; otherwise a fungus with such pleomorphic 
conidium formation would be regarded as Rhinoc/aditlla ( chol-Schwarz, tg68). 
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Co~O.fENT ON THE SYNO!'..YMY. 

1 9 2 7: Lagerberg & Melin (apud Lagerberg, Lundberg & Melin) established 
the ~en us Cadophora with the type species C. Jastigiata. 

1 9 3 o: Laxa created the genus Margarinomyees with the type species M. bubaki, 
a dark olivaceous fungus, isolated from margarine. Laxa did not recognize, that 
with age the tips of the phialides transform into open collarettes which sometimes 
have inconspicuously flaring ends forming a small cup. These characters seem 
sufficient to transfer chis species to Phialophora and to abandon the genus Margarino­
myces, in spite of van Bcyma's ( 1943) opinion to the contrary. According to him the 
spore development in Margarinom;·ces is "basipetal" as in Penicillium, i.e. exogenous, 
but is "endogenous" in Phialophora. This distinction cannot be retained since in the 
type species of Margarinom;-ces open cups at the end of the phialides have been 
demonstrated, just as in Phialophora. The same is true for the other species described 
in Margarinomyces. 

1 9 3 4: annfeldt (apud Melin & Nannfeldt) created the genus l.ecythophora 
with the type species L. lignicola, for a dematioid fungus occurring in Sweden in 
wood pulp and water. The conidiophores arc swollen structures developing laterally 
or terminally on the hyphae. They end in an inconspicuous open tip, from which 
small ellipsoidal conidia arc abstrictcd in rapid sequence. Nannfeldt regarded these 
sporogenous cells as highly reduced phialides and the conidia as phialospores. 
However he did not observe, lhat the tips may transform into real cups liberating 
the endogenous spores. 

1 9 3 7: van Beyma, after examining Nannfeldt's fungus at the CBS, observed 
the short open neck of the swollen conidiophores and transferred the fungus to 
Cadophora. 

1 9 3 7: In the same year Conant published the synonymy of Cadophora and 
Phialophora and transferred the sype species C. fastigiata to Phialophora. 

1 9 3 8: Coidanich (apud Coidanich & al.) transferred 1'\annfeldt's Lecythophora 
lignicola once again, this time to Phialophora. 

1 9 4 4: Emmons (apud Binford & a/.) emended the genus Phialophora after 
examining the strain CBS 273·37. called Phialophora verrucosa. This strain sometimes 
produced acroplcurogenous conidia, as was first observed by Carri6n ( 1940), who 
for that reason, transferred it to the genus Fon.secaea. Emmons, disagreeing with 
Carri6n, preferred to emend the genus Phialophora, so that fungi with "aerogenous, 
pleurogenous or acropleurogenous production of brown one-celled conidia born 
laterally on tuberculate processes of vegetative hyphae, or, more commonly, on 
lateral or terminal conidiophores and frequently catenate in short chains" could be 
included. The present author (Scbol-Schwar.G, 1968) could not retain this emen­
dation: strains with this type of lateral conidia were assembled in the genus 
Rhinocladiella Nann f. which has priority over Fon.secaea Carri6n; the strain CBS 273·37 
was regarded as representing Rhinocladiella pedrosoi (Brumpt) Schol-Schwarz. 
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KEY TO Tllll SPI!.Cll'.S 

1a. At least some conidia globose or subglobosc . . . . . . . . . . . . . . !I 
1 b. Globose or subglobosc conidia absent, conidia ovoid, ellipsoidal, cylindrical or 

curved. . . . . . . . . . . . . . . . . . . ... 4 
!Ia. Colonies white, conidia ~-4·5 X ~.3-3·5 I' . . . . . . . . . . . . P. alba, p. 64 
!lb. Colonies darkly pigmented . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3a. Phi.alides flask-shaped with distinct collarettc, conidia regularly globose to guttuliform, 

1.5~.5 p . . . . . . . . . . . . . . . . . . . . P. ~laminis, p. 6g 
3b. Phialides flask-shaped with wide collarcttc with flaring margin. Gonidia dimorphic; 

globose brown and ellipsoidal to cylindrical hyaline . . . . . . P. richardsiu, p. 87 
3c. Phialides with swollen base a nd long slender neck, collarcttc indistinct. Gonidia globose 

to ovoid, 1.5 X 1.5 to !I X 3 11, on aging transformed imo chlamydosporcs with 
verrucose walls . . . . . . . . . . . . . . . . . . P. atrouimu, p. 65 

¥· Gonidia narrow oblong, typically curved . . . . . . . . 5 
4b. Gonidia broader, usually straight, or only partly curvj:d . . . . . . . . 8 
sa. Colonies thin, fast growing. Gonidia strongly curved, sickle-shaped 

P. radieicola Cain 
and conidial GaLumannomJ"US graminis (Sacc.) v. Arx & Olivier 

5b. Colonies more compact, slow growing. Gonidia only slightly curved, not sickle-shaped 
P. lagnbngii group, 6 

6a. Colonies cream-coloured and frequently with a brownish to violet discoloration of the 
agar. . . . . . . . . . . . . . . . . . Ascocoryru sarcoilks stat. conid., p. 83 

6b. Colonies darker-coloured and without any discoloration of the agar . . . . . . 7 
Ja. Pbialides with very long, slender, beaker-shaped coUarette . . . P. lagnbngii, p. 81 
7b. J>hialides with d istinct but shorter collarene . . . . . . . . . . . P. refNns, p. 8!! 
Sa. Colonies with pure grey tinges. Gonidiophores strongly branched with tltc slender 

phialides forming compact clusters around the hyphae . . . . P. cinnesuns, p. 67 
Sb. Colonies of other colours. Gonidiophores and phialides not forming compact 

clusters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
ga. Gollarcttc forming a distinct oblong cup, darker than the rest of the phialidc 

P. oerrucosa, p. go 
gb. Gollarette less pronounced, not darker than the rest of the phialidc . . . . . . 10 

JOB. Gonidia clearly dimorphic: ovoid and cylindrical or sometimes curved. Moniliform 
hyph:~.e typically present . . . . . . . . . . t 1 

tob. Gonidia more uniform in shape . . . . . . . . . . . . . . . . . . . . . •~ 
Ita. Gollarcue always distinct . . . . . . . . . .. . . . . ... P. lignicola, p. ~ 
tt b. Gollareue rather inconspicuous at first but becoming more obvious on older phial ides 

P. bubalcii, p. 65 
120. Cultures dark olivaecous, dry, cottony, velvety, with hypha! strands. Phialidcs with 

coarse wall and distinct collarette (at least in age) . . . . P. fastigiata group, 13 
t!lb. Cultures in various colours, cream, pink, olivaccous or black, frequently wet yeast-like 

or with hypha! strands. Phialides rather inconspicuous . . . . . . . . . . . . 17 
13a. Hyphae greenish, usually with smooth thin walls. Gollarette distinct only in old cultures 

P. rnalorum, p. 75 
13b. H yphae brownish, usually with irregularly thickened walls. Gollarcttc a lways 

distinct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
143. Phialides small, 4-6 x t.5~.2 p, and straight . . MoUisia cinneUa stat. conid., p. 75 
14b. Phialides larger and asymmetrically swollen . . . . . . . . . . . . . . . . . 15 
153. Chains of moniliform chlamydospores present in old cultures 

Pyren~~a laricina f. mierosfNrma stat. conid., p. 74 
15b. Chainsof moniliformchlamydosporcsabscnt. . . . . . . 16 
t6a. Gonidia subglobose to ovoid, 3- 7.5 X 2-3 p . . . . . • . . . P.fastigiata, p. 71 
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t6b. Conidia narrowly ovoid, 2.5-4 X 1.5-'.Z I' . . . . . . . . . . . P. melinii, p. 74 
1 7a. Alcuriosporcs present, borne on distinct sporophorcs, dark-coloured, obovatc with 

pointed base and easily detached. Young colonies with dark colours P. mu.sua, p. 86 
17b. Alcuriosporcs absent, chlamydosporcs, if present, not formed on differentiated sporo­

phorcs. Young colonies often with light colours (if chlamydosporcs arc prcscm, sec 
Ph. fasciculata and Ph. mulabilis in this group) . . . . . . P. ho.ffmllllnii-group, p. 79 

I. P HIALOPHORA ALBA Bcyma-Fig. I 

Phialophora alba Beyma in Antonic van Leeuwenhoek g : 56. 1943. 

Cultures on 2 % malt agar reach a diameter of g em after three weeks. The 
fungus develops a wet, whi te, thin but tough layer of submerged mycelium wi th 
hypha! strands in the centre. The reverse of the colony is Pale Olive Buff (XL). 
Sporulation is good. 

The hyphae, usually 2- 3 p, are sometimes 5- 7 tt wide al'd irregular in oudinc, 
with inAated cel ls, but without a thickened wall (Fig. ta) . 

The phial ides, t o-15 x 3-4 /'• arc nask-shapcd, single or branched and sometimes 
grouped in Ptnicillium-like brushes. Exceptionally a terminal phialide occurs. The 
collareue has no conspicuous margin (Fig. te-e). 

Fig. 1. Phialophora alba. Type culture CBS 112.43· - a. Hypha with inflated cells. -
b-e. Terminal, la t<'ral, branched and bush-like phialidcs. f h. Conidia of different age.-
j. Sporulating chlamydospore. - k. Phia lidc dc"clop<.-d from chlamydospore. 
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Fig. 2. Phiolcplwra alrouirm.s. T ype culture CBS 272·34· - a, b. Young phialidcs, single and 
in gToup. -c. Old phialidcs wilh open Lips. - d-f. Terminal, lateral, and intercalary thick­
wulled, verrucose cells. - g. Young spore ball with spores of different size. - h. Globose 
and guttuliform conidia, partly changing into chlarnydosporcs. - j. Ball of chlamydosporcs.­
k. Single verrucose chlamydospore. 

The conidia arc hyaline, globose to subglobose, 2.3-4.5 X 2.3-3.5 fl · With age 
they may enlarge to 6-9 p and remain hyaline, without a thickened wall. Sometimes 
they develop a collarettc directly or they grow out into a phialide (Fig. 1j, k). o 
perfect state is known. 

The description is based on the type strain CBS 1 12.43, isolated by Henriette 
Koning from heart-wood of Fagus sylvalica in the Nethcrfands. 

Recently a strain CBS 740.68 was obtained from G. H. Bollen, Wageningcn, 
isolated from glass-house soil, Zwijndrccht, Netherlands. According to him, the 
fungus is one of the first rccolonizers of steamed soil in glass-houses. 

2. Phialophora atrovirens (Beyma) Schol-Schwan, comb. nov.-Fig. 2 
Margarinonr;-ets alrooirtns Bcyma in Zcntbl. Bakt. ParasitKde (Abt. II) 91 : 34-ll. 1935 

(basionym). 

Colonies on 2 % malt agar reach a diameter of 5·7 em in 18 days at 25°C. They 
show a wet centre of 3·5 em in diam. with a margin of 1 em with aerial mycelium, 

5 
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Olivaceous Black (Ll). The reverse of the colony is Sooty Black (LI). Sporulation 
is abundant. Colonies grown under day light show concentric rings. 

Colonies on asparagine-yeast agar attain 5· 7 em in t8 days at 25°C. They 
have a velvety appearance, changing from Benzo Brown (XLV) in the furrowed 
centre, via Hair Brown (XL VI) to Castor Gray (LII) at the margin. The reverse 
of the colony is Olivaceous Black (LI). 

The hyphae are 3- 5 p. broad, septate, with irregular wall-thickenings, wavy in 
outljne. The hyphae develop intercalary, terminal or lateral, brown, inflated cells 
with a th ick verrucose wall. 

I n young cultures the phial ides, single or in groups on conidiophores, are relatively 
slender and gracefully tapering towards the tip with a slight in llation in the middle 
and a constriction at the base. They measure 7- t5 X 1.5- 2.5 I'· In old cultures 
complicated brushes of phialides with wide open tips are present. 

The conidia arc globose, droplet-like, cxccpuonally ovoid, hyaline, with an 
oildrop, usually measuring 1.5, but up to 2- 31'• m d iameter. With age they increase 
in size to 6-8 X 5 p., and develop into chlamydospores, becoming brown with a 
thick, more or less verrucose wall, sometimes cohering together in a ball. 

The description is based on the type strain CBS 272.34, isolated from black 
spots in margarine in the Netherlands. 

3· Phialophora bubakii (La.~) Schoi-Schwarz, comb. nov.-Fig. 3 

Margarinom;us bubalri Laxa in Zcntbl. Bakt. ParasitKde (Abt. 11) 81 : 392- 3g6. 1930 
(basionym). 

Cadoplwra obscura Nannf. in Svcnska SkoS'vlrds!Orcn. Tidskr. 32:418. 1934.- Phialophora 
obscura (Nannf.) Conant in Mycologia 29: 598. 1937. 

Colonies on 2 % malt agar reach a diameter of 6.5 em after t8 days at 25° C. 
The growth is velvety, 0.3 em high, with faint concentric rings, Dark Grayish 
Olive (XL VI~, synncmatous in the centre, merging via a 0.5 em broad Deep Sla te 
Olive (XLVI velvety zone into a o. t em broad hyaline margin. The reverse of the 
colony is Ou I Greenish Black (XL VII) with a hyaline margin. Sporulation is 
a bundant. 

The hyphae soon become dark olivaccous; they arc sometimes wavy, of varying 
width, mostly 3- 5 fl, rarely up to 12 f' broad. When young, they arc filled with 
dense protoplasm, with age they show 1rregular wall-thickenings and are sometimes 
vcrruculosc. Moniliform hypliae (Fig. 3a) as well as hypha( strands arc common. 

ExPLANATION OP F1cuR.E 3 

Fig. 3· Phialophora bubakii. 
a- t. Type culture CBS 1g8.30. - a~, h. Various phialidcs; b, b. Showing the charac­

teristic branching. - f. Verrucose hypha. - g. Hypha with irregular wall-thickening. -
j. Verrucose chlam)•dospore. - m. Lateral and k. terminal chlamydospore. - n. Yt..ng 
ovoid and r. old conidia. - q. Young curved and p. old conidia. - s. Group of rather old 
conidia. - 1. Sclerotium. 

u-x. Type culture of Cadophora obscura, CBS 26g.33· - u. Single phialide. - v. Branched 
old conidiophore with one phialidc proliferating and with irregularly thickened wall, a ball 
of chlamydosporcs still adhering to a phial ide. - w. Conidia developed into chlamydospores. 
- x. Prolifcrnting phialide. 
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Chlamydospores develop laterally or terminally on the hyphae (Fig. 3k, m). 
Sometimes they grow Qut into sclerotia, up to Sop. in diameter (Fig. 3t). 

The phial ides, up to 40 p long, arc of variable shape. They develop terminally 
or laterally on the hyphae. They arc simple or in groups supported by a conidio­
phore, slender or swollen. When young they end in a sharp point, with age a rather 
rndistinct colla rene becomes visible. Side branches arc common (Fig. 3b, h) ; in 
some strains proliferation occurs (Fig. 3v, x). 

The conidia a rc d imorphic, hyaline to subhyal inc, with one or two oildrops. 
In young cultures allantoid conidia (1.5-) 3-5 (-7.5) X 0.75- 311- prevail (Fig. 3q). 
In older cultures ovoid conidia, 1.5- 4 X 1-2 p, are common JFig. 311), however 
both types occur in every culture. With age the ovoid spores evelop into brown 
chlamydospores, 4.5-6.5 X 4-5 11, sometimes with an irregularly thickened wall 
(Fig. 3.i, v, w) . Exceptionally old allantoid spores with thickened walls occur 
(Fig. 3p). No perfect state is known. 

Description based upon Lhc type strain CBS 198.30. 
HABITAT : In margarine, formmg dark greenish spots, Czechoslovakia, Austria, 

the 1 cthcrlands, and other European countries. From fresh water and from pulp 
of Populus /ranula in Sweden. 

"MATERIAl. EXAMINED. 
a. H c r b a r i u m m a t c r i a I. 
1. Type material of Cadophora obscura consisting of 3 slides: 217 :28a, 242:42, 

1203:5, marked by E. Melin "Vastcrboucn, Ume<l, Sofiehcrns Trlimassefabrik, 
fresh water, dct. J. A. Nannfcldt, Holotypus" (UPS). 

2. N. F. Conant's dried culture 334, from Nannicldt via CBS, isolated from 
fresh water in Sofichcm, Sweden. Authentic material of Cadophora obscura (Fll). 

b. L i v i n g s t r a i n s. 
CBS 198.30, type culture of Margarinomyces bubaki; 
CBS 2~.33, authentic culture of Cadophora obscura, strain 38g: 1 1, obtained from 

E. Mclin. 
CBS 221.37, isolated from margarine from Vienna, by A. Knctemann, Rotterdam. 
Strains CBS 835.69 ( 1040), 836.69 (1107), 837.69 {1133), and 838.6g ( 11 3:;), 

all isolated from margarine or butter and sent by A. Knctemann via Unilcvcr 
Laboratory, Row·rdam. 

CBS 834.69 (H 36-6), isolated from pulp of Populus lrtmula, by T. ilsson, Sweden, 
1968. 

Cultures of CBS 198.30, type of Margari11om;us bubaki, and CBS 26g.33, type of 
Cadophora obscura, arc strikingly similar in colour and appearance, when grown on 
various media. Microscopically there a re differences but none arc worthy of 
specific rank. l n CBS 198.30 the hyphae arc up to 12 p broad and the conidiophorcs 
arc typit<'llly branched (Fig. 3 b, h). The hyphae in CB. 26g.33 reach only a width 
of 5 p, and proliferation of phialidcs is rather common. ln some other strains 
proliferation also occurs. van Bcyma ( 1943) described a strain from butter sent 
to the CBS by A. Knctemann as Phialophora obscura. This culture was lost in 1961 , 
hut the still cx.isting drawings agree with those of Phialophora bub11kii. 

4· PHIALOPHORA CINERESCENS (Wollcnw.) Beyma-fig. 4 
VerticiUium d11msuns Wollenw. in Arb. bioi. Rcichsanst. Bcrlin-Dahlcm 17: 296. 1930. -

Phialophora cinmsuns (Wollenw.) Bcyma in Antonie van Leeuwenhoek g : 59· •943· 
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Colonies on 2 % malt ex tract agar reach a diameter of 7 em in 30 days at room 
tempera lUre. The growth is woolly, zonate, L ight Mineral Gray (XL V I f ) in the 
ct.ntre, merging via Smoke Gray {XLVI) and Deep Slate Ohve {XLVII) into 
a o. 7 em broad hyaline margin of apprcsscd mycelium. The reverse of the colony 
~ws in a radial direction passing from the centre to the margin Smoke Gnty 
(XLVI), Dull Greenish Black (2) {XLVll) and hyaline zones. Sporulation is good. 

The hyphae arc septate, t- 31' wide; on aging they frequently develop irregularly 
swollen cells, covered with Oat warts, and up to 51' wide (Fig. 4c). Hyphal strands 
occur. 

The phialidcs arc flask-shaped, mostly with the broadest part somewhat above 
the middle. Characteristically tl1cy a rc arranged in densely verticillate bushes in 
clusters on very short conidiophores (for this reason the fungus was originally placed 
in the genus Verticillium). Exceptionally phialidcs occur singly on the hyphae. The 
phialides cnc.l in a very short but distinct collarcnc with a minute Raring margin, 
both collarette and margin being somewhat darker than the phialide itself. 

The conid ia when young arc hyaline to subhyaJin~. more or less ellipsoidal but 
slightly apiculatc at the basal end, wi th a thm wall and two~omctimes only 
one oildrops, measuring 3- 6 X 1.5- 2 I'• although tlterc is actually consid!'rable 
variation in size ancl also in shape. In older cultures the conidia arc darker, covered 
with a tllickcr wall, and more regular, measuring 4-6 X 2.5- 3 I' · Very rarely 
curved spores a rc present (Fig. 4h). 

The description •s based mainly on the type stram, CBS 276.29. 

0.;41:::~----

1 0~ 
2i50o 

Fig. 4· Phialophrna einmsurrs. Type culture, CBS 276.29. - a. Bw b of pbiruidcs. -
b. Young conidia (one of them curved). - c. Old conidia with a diltinct wall.- d. Chlamydo­
rporcs directly tmnsrormed into phialidcs. - e. Inflated cells. 
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MATERlAL EXAMINED (living Slrains). 
CBS 276.29, type culture, isolated from wilting Dianthus coryophyllus, in Geisenheim, 

Germany, sent as Vertici/lium cinerescens by H. W. Wollenweber in 1929. 
CBS 28o.35, isolated from wil ting Dianthus caryophyllus in England, sent by G. M. 

Wickens, 1935. 
CJ3S 4 18.50, isolated from wilting Dianthus caryophyllus in the ~cthcrlands, sen t 

by G. Rrink in 1949. 
CBS 209.57, isolated from wilting Dianthus coryophyllus in 1hc U .. . A., sen t by 

I. Isaac under No. 111 57 in 1957. 

The species is a common parasite of Dianthus coryophyllu.s; it grows through the 
xylem vessels of the host and causes wilt. It is of economic importance in the Nether­
lands, Germany, England, and Denmark. The results of extensive studies of the 
disease have been published oy Wickens ( 1935), 1-lcllmcrs (1958), and 1-lantschkc 
( 1961 ). In the Netherlands the disease and its control have been studied by Rooden­
burg ( 1945) and oordam ( 1948). 

5· PIUALOPHORA CYCLI\MINIS Bcyma- Fig. 5 

Phialophora c;-claminis lkyma in Anionic van Leeuwenhoek 8 : 11 5. •942. 

Colonies on 2 % malt agar attain a diameter of 8.5 em after 3 weeks at 25° C. 
The grow1h is woolly, sometimes fca1hcry towards the margin, with faint concentric 
rings and a slight central elevation, Dark .Mouse Gray (LI ) ; the margin is 2 mm 
broad, more or less submerged, Blackish Mouse Gray (Ll). Reverse of the colony 
Iron Gray (LI). porulation is good. 

The hyphae arc septate, brown, up to 4 5 I' broad, exceptionally covered with 
wall thickenings, without infla ted, thick-walled cells. No hypha) strands. 

Fig. 5· Phialophora c;·claminis. - a, b, d- f. Type cuhurc CBS 166.42, c. CBS 6o8.6g. -
a-d. Phialides, simple and with furcation and proliferation. - e. Conidia. - f. Conidia 
in a cluster. 



ScHovScHWARZ: Phialophora 7' 

The phial ides, usually 15--25 !" but up to 45/' long, develop laterally or terminally 
oa the hyphae. They arc mosdy simple, bur furcarion and prolifera tion are common. 
'they have a narrow base, foJio,~cd by a slight inflation and a constriction in the 
n!ddlc of the phialidc. The collarcnc is distinct. 

The conidia, 1.5-2.5 I' in diameter, arc hyaline, thin-walled and sometimes with 
an oildrop. They arc globose or slightly guuuliform and cohere at the top of the 
phial ide. 

The description is based mainly on th<' type culture CBS r66.42 which was 
isolated from leaves of Cyclamm persu:um in Aalsmeer, etherlands, 1942. 

MATERIAL F.XAMINEO. 

CBS r66.42, type culture, isolated from Cyclamen persicum, Aalsmccr, 1942, by 
J. W. ~1. Roodenburg. 

CBS 6o8.6g, isolated from water in an aquarium, sent by A. J. van der Plaats­
"i rerink, Utrecht, 1963. 

CBS 245.69 isola ted from wood, sent as strain 64 by G. Giordano, Fircnzc, 1969. 

6. PHt,\LOPHORA FASTIO!ATA group 

Colonies grow rather slowly. The group is characterized by greyish mycelium 
with a tin~e of brown, cottony or velvety in appearance, with hyphal strands. 
The conid•ophores arc strongly vertici lla tcly branched; the phialides arc sturdy, 
rather short and open with a distinct broad cup without a Oaring margin. The 
conidia have a distinct wall, with age they arc often transformed into chlamydo­
sporcs; characteristic Aat wall thickenings arc frequently present in vegetative 
hyphae and sporulating structures. 

Species described in this group arc: 

6 ( I ) . PIIIALOPIIORA FASTIGIATA (Lager b. & Mclin) Conant- Fig. 6a-j 

Cadophorafastigiata Lagcrb. & Mclin in Svcnska Skogsvrtrdsl<ircn. Tidskr. 115 : 263. 1927. -
Phialophora fastigiola (Lagc:rb. & Mclin) Conant in Mycologia 119: 598. '937· 

Colonies on 2 % malt agar reach a diameter of 4·5 em after 13 days at 25 °C. 
The growth is velvety, Olive Brown (XL), with a 0.4 em broad margin of appressed 
hyaline mycelium. J n older cultures concentric rings develop. The reverse of the 
colony is Dark Olive (XL). Sporulation is abundant. 

The hyphae arc 3-4 ft in dramctcr, with a[!'C they show the characteristic wall 
thickenings which also occur in the sporulating structures (Fig. 6c). Thick-walled 
cells up to 8 I' in diam. arc common. TI\e mycelium tends to develop hypha! strands 
and tufts in petri dish cul tures. 

The phial ides occur singly, laterally or terminally on the hyphae, or in vertici llate 
clusters (Fig. 6f) . They can reach up to 30 /-' in length but more often they are 
short, up to 12 I'• and asymmetrically swollen at the lower end. They ope-n with 
a distinct cup without a Raring margm. Proliferation occurs (Fig. 6a, cl, f, h). 

The conidia arc globose, subglobosc, lacrymoid or ovoid, mostly straigh t but 
sometimes curved, varying from 3-6(-7.5) X 2-3 I'· When young they arc hyaline 
and thin-walled, with age they become subhyaline or gr<'yish and develop a thicker 
wall. In old cultures they develop into chlamydosporcs which arc spherical or 
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ell ipsoidal, sometimes apiculate, up to 7 /-' in diameter and often atc.achcd in a ball 
at the tip of the phialide (Fig. 6d, e, g). 

The description is based on the dried type specimen and numerous living strains 
listed below. 

HABITAT: On pine and spruce timber in Sweden and on various substrates in 
other countries. 

lliTERlAL EXAMINED. 

a. H c r b a r i u m m a t e r i a I. 

Two slides, 151.3a from ground woodpulp and 143:14/ 137 from white water, 
both from Varmland (U PS). 

Dried culture 33 1 of . F. Conant, from ground wood pulp, sent by J. A. 
·annfeldt to the CBS (Fi l). 

b. L i v i n g s t r a i n s. 

CBS 226.30, from blueing Pinus strobus, East Canada, sent by C. W. Fritz in 
1930 as No. I b. 

CBS 307.49, from blueing Pirms, sent by S. 0. Pehrson, Sweden, in 1 ~49· 
CU 61 1.69 ( 1038/2) from Pi&ea abies, CBS 612.69 ( 11 36/4) and CBS 618.69 

( roos/6) from Populus lremula, CBS 61 3.69 ( 1094/3) and CBS 614.69 ( 1094/2) from 
Pinus syluestris, CBS 617.69 (BTT 15) from Fagus, sent by F. Mangcnot, Nancy, 
Frnnce, 1963. 

CDS 682.69 = strain WS-B from rotting wood of Fagus sylvatica, sent by W. Liese, 
Mi.inchen, 1962. 

CDS 863.69 (M.K . g) and CBS 864.69 (M.K. 52) from wood, sent by W. Kerner, 
Berlin, 1967. 

CBS 865.69 (27) and CBS 867.69 ( 1oc) from blueing wood of Pinus syluestris sent 
by A. F.. Graentz, Mlinchen, 1964. 

CBS 866.69 = PD64/ 121, from Cyclamen tuber, sent by G. H. Boerema, Wagcn­
ingen 1964. 
CBS 868.6q (T 18) soft rot fungus from Pinus syluestris, sent by U. Cederkreutz, 

Helsinki, 1gn6. 
CBS 86g.6g = G.L.H. 6856, from wood of Picea excelsa, sent by G. L. Hcnncbert, 

Louvain, 1905. 
CBS 870.69 - strain C from Asparagus o.fficinali.s, sent by P. van Maris, Vcnlo, 

1959· 

Exrr.ANATION OP Frou RR 6 

Fig. 6. Phialophora fastigiaw group 
a j . Cad!Jphorafastigiata, N. F. Conant's dried culture 331 (FH).-a, f. Phia.lidcs. - b. Conidia. 

- c. Irregularly thickened wall of a hypha. - d. Proliferating phialidc with ball of conidia 
developed into chlamydosporcs.- c. Chlamydosporcs with wall thickenings.- g. Chlamydo­
spores. 

h-j. CBS 6og.6g. - h. Proliferation of phialidcs. - j . Bush of phialidcs with long bcakcn, 
containing frequently two conidia. 

k p. Cadophora mdinii, par.11ype (UPS). - m. Bush ofphialides. - k, o. Conidia of various 
shape. - p. Chain of thick-walled cells. - n. Chlamydospores sporulating like phialidcs. 

q- t. Pyr~nopu.iza laricina f. rnicrospmna, CBS 568.63. - q. Chain of c;• .!amydosporcs. -
r. Conidia. - s. Curved conidia in a young culture. - t. Phialidcs. 

u- w. Molli.ria cinrrella, CBS 312.61. - u. Bush ofphialidcs. - v. Conidia.- w. Phialide 
with a ball of chlamydospore,;, from an old culture. 
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Strain PD 9-263 from dying Rubus idaeus, sent by G. II. Bocrcma, Wagcningcn, 
1960. 

Strain 29a, laboratory contamination, sent by V. Tchernoff, Baarn, 196o. 
Strain C, from oak wood of a ship, that had been lying on the bottom of the 

Baltic since the 17th century, sent by H. Kiessling, Stockholm, 1963. 
Strain PO 6~/ 1 03 from dead pear twigs, sent by G. I I. Bocrcma, 1963. 
Somewhat dtffcrcnt: 
CB 609.69 = DAOM 33739, from rouing wood of Betula lulea, New Brunswick, 

sent by S. J. l lughes, 1966. 

6 (2) . PuJALOPIIORA MeLJNII (:'llannf.) Conant Fig. 6k p 
Cadophora mtlinii :-.lannf. in Svcnska Skogsvardsfarcn. Ticlskr. 32: 417. 1934·- Phialophora 

wlinii (:-.lannf.) Conant in Mycologia 29 : 5g8. 1936. 

This species differs from Phialophoraja.sligiata only by the prevalently ovoid spores, 
which are also mostly somewhat smaller than in P. fa.st•giata, measuring 5- 4 X 
1.5- 2 u, although in young cultures slightly curved conidia, up to 6 X 2 fl, occur 
as wcll. With age the spores develop into chlamydosporcs up to 6 I' in diam. 

The description is based on the type cultllre CBS 268.33. 
HABITAT: I n woodpulp in Sweden. 

M A-rt:RIAL F..'<A~tii<ED. 

a. H e r b a r i u m m a t c r i a I. 

4 slides, marked "Paratypus", all from isolates of Mclin in Sabra Parish, Ulfviks 
Trlimasse-fabrik, 211 :2, 236: • b, 242 :22 from ground wood pulp, 236.42 from the 
a ir (UPS). 

Culture marked "authentic", :'11. F. Conant 329, from ground wood pulp in 
Sweden, from .T. A. l'\annfeldt to CBS, with photograph; sl ide marked " Paratypus" 
from strain isolated by E. Mclin from ground wood pulp, Ulfviks Trllmassc-Fabrik, 
Sweden (FH). 

b. L i v i n g s t r a i n s. 
CBS 268.33 = l MI 59,445, type culture, sent by E. Yfelin in •933· 
C BS 8¥3.69 = G. L.II. 7515-E isolated from wood chip of Fagus sylvatica, Heiken­

dorf, Kr. Pion, by G. L. Hertncbert, July •965. 
CBS 849.69 = G.L.H. 756o, isolated from Piua-wood, Hann. Munden, sent by 

II. Zycha, as Ka 13, July 1965. 

6 (3) . PYRENOPeZJZA LARICINA Rehm 
f. ~UCROSPER.\IA Le Gal & Mangcnot, stat. con.-Fig. 6q-t 

Pptnoptr.i~a larieina Rehm f. microsperma Lc Gal & Mangcnot, stat. con. in Revue Mycol. 
26 : 266-270. 1961. 

In Ule hyphae the characteristic wall thickenings arc obvious. 
The phialides are sturdy; they develop in loosely forked groups or in compact 

verticillate clusters. Exceptionally a sessile collarette occurs on the hy,..\ae. Prolifer­
ation occurs. 

The conidia are thin-walled and very variable, mostly ovoid, 2•5""4 X 2-2.5 fl, 
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but also cylindrical, sometimes slighlly curved, up to 5 X 31'· Wit h a~c they develop 
intn , lobose chlamydospores, up to 4-51t in diam. Characteristic moniliform chains 
of g1obose to subglobosc chlamydosporcs, up to 5 X 4 p., occur in old cultures. 

Material examined. 
CBS 568.63, isolated from Abies trunk, ncar Fraizc (Vosges) , sen t by F. Mangenot 

in 1963. 

6(4) . M OLWSIA c rN£RELLA Sacc. 
stat. con., Lc Gal & Mangcnot - Pig. 6 u-w 

Mollisia cinntlla Sacc. stat. con .. Lc Gal & M:mgcnot in Revue M ycol. 26 : 265. rg6 r. 

Characteristic wall thickenings of the hyphae and irregular thick-walled cells, 
up to 8 p broad, arc common. . 

The phialides arc symmetric-ally swollen and not as broad as in Pyrenopt~il.a 
loricina f. microsperma. The a u thor could not, however, observe the flat broad collarcttc 
as shown in .Mangcnot's drawings. The phialidcs develop singly, in loosely forked 
arran~emcnts or in complicated verticillate bushes. Proliferation occurs. Sometimes 
a sessile collareu e on a hypha was observed. 

Th!' conidia have a distinct wall. Very variable in shape and size they arc 
generally globose to ovoid, 2.5 -4-5 X 2 2.5 ft, but straigh t, cylindrical spores, up 
to 6 x 2- 3 p, arc also common. In old cultures conid ia develop into globose thick­
walled chlamydospores and adhere in balls at the collareue of the phialides. 

tv1ATERIAL EXAMINED . 
. CBS 312.61, isolated from Fagus wood, G~nicourl (Meuse) , sent by F. Mangenol 
rn 1961. 

The last two mentioned species represent only examples of conidial slates of the 
large and closely related genera Mollisia and Pyrenopt~iza of the I leloLiales which 
are stiU too little investigated and known in pure cul ture. Although the differences 
between the four Phialophora states of th is group so far mentioned, arc slight, it 
seemed preferable to leave the species apart instead of considering the conidial 
state of Mollisia cinerella identical with Phialophora meli1Jii, as was done by Le Gal & 
Mangenot ( 1961 ) . Of the four species described above PhialopMra melinii seems to 
be the one with the smallest conid ia. 

CBS 6og.6g (DAOM 33739) was illustrated by I l ugh<'s ( 1953) ; it is characterized 
by very long beaker-shaped collareues which contain usually two oval spores, 
4-5- 5 X 1.5- 3 ft. The densely b ranched sturdy phialidcs arc similar to those of 
P. fastigiata, to which it must be closely rela ted. 

6 (5). PlllAJ.OPIIORA ~IALORU~I (Kidd & Beaumont) McColloch- Fig. 7 

Sporotrichum mnlorum Kidd & Ucaumont in T rans. Br. mycol. Soc. 10: 111. 1924.- Phialo­
phora I7Uilorum (K.idd & Beaumont) McColloch in Mycologia 36 : 58g. 1944. 

Toruln luteroderae Korab i11 Ukmin. Res. Inst. Sugar Ind. Kiev 6 (16) : 29-67. 1929. ­
Cadop}wra lulerodt:rat (Korab) Beyma in Zentbl. Bak1. ParasitKdc (Abl. II ) g6: 428. 1937.­
Phialopht!ra htleroderae (Korab) Beyma in Antonic van Leeuwenhoek g : 61. 1943. 
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Sporotrichum wrpogmum Ruehle in Phytopathology :n : 1144. 1931. 
Phialophora lutLo-cliDOUa ("luua-olioacca") Beymn in Antonic van Lecuwenhoclc 6 : ~8o. 1940. 
P/riolophora atra Beyma in Antonic van Leeuwenhoek 8 : 113. 1 94~. 
Phialophora goidonichii Dclitala in Ann. sperim. Agrar. Roma, .. S. 6 : ~54· 195~. 

MISAPPUCATION. 

Tridrosporium popul11eum Lamb. & Fautr. apud Fautr. & Lamb. in R evue Mycol. r8: 145· 
r8g6. 

Colonies on 2% malt agar a ttain a diameter of 7 em after 24 days at 25° C. 
The growth is wet with some fascicles in the centre. In transmitted ligh t a radial 
darker striation is visible. The colour is Deep Slate Olive (XLVII), the margin 
of 0.5 em of apprcssed mycelium is colourless. The reverse of the colony is Deep 
Slate Green (XL VIr). Sporulation is abundant. 

The hyphae are 1.5- 3 f.' broad, without wall-thickenings. Chains of irregular 
thick-walled cells, up to 5 I' broad, arc common in old cultures. 

The phialides arc $'cncrally gracefully tapcrinr, but in old cultures stalks with 
sntrdy verticillate phtalides are observed (Fig. 7 b, e, f). 

The conidia arc very variable with or without a distinct wall. Predominantly 
tl1cy arc ellipsoidal and slightly apiculatc, with two oildrops, 4·5-7 X 2.5-3 ~'• but 
cylindrical, somewha t curved, spores can also occur. 

HABITAT: In waste water in Sweden and from different other substrata, e.g. soil, 
frui ts, nematode cysts, amphibians, in Europe and the U .S.A. 

The description is based mainly on CBS 14 1.41 type of P. luteo-olwaua. 

:MATERIAL EXAl!INEO. 

L i v i n g s t r a i n s. 
a. I s o I a t e s f r om r o t t i n g a p p I e s : 
CBS 266.31, sent by F. D. llcald, and 
CBS 260.32, isolated by G. H. Ruehle, sent by F. D. Heald, under the name 

Sporotrichum carpogerwm, both from U.S.A. 
CBS 357.51, type of Phialophora goidanichii Deli tala, sent by G. Goidanich, Ita ly, 

1951. 
CBS 355·59. No. to-1 , sent by E. Olthoff, Wageningen, •959· 
4strains, numbered 10-5,43-1 ,43-2, and 43-7, sent by E. Olthoff, Wageningcn, 1959. 
b. 0 t h c r o r i g i n. 
CBS 259.32, from cysts of Hcterode1a schaclnii in Bohemia, sent by J. Rozsypal 

as Torula hel4roderae, 1932 . 
CBS 141.41, type of Phialophora lu/eo-olivacea, from sewage of"Schlcifery Byske", 

Sweden, sent by S. Foghammer in 1939. 

EXPLANATION 01' FICURI! 7 

Fig. 7. Phialophora jaJtigiata group: Phialophora malorum. a- g. Type strain of Phialophora 
luuo-olivoua, CBS 141·4•·- a, c. Conidia in a young culture, d. in an old culture. - b, e. Phia­
l ides in a young culture, f. in an old culture. - g. Chain of th.ick-wallcd ccll3. 

h m. Type strain of Phialophora atra, CBS 165.42. - h. Conidia and chlamydospores 
of different age and shape. - j. Young phial ides.- k. Chlamydospore developing a phial ide. 
- m. Old phialidcs. 

n- q. Authentic strain of Phialophora heterodmu, CBS ~59·3~· - n- p. Phialidcs. - q. Conidia. 
r- 1. T ype strain of Phialophora goidanichii, CBS 357·51. - r, t. Phialides, s. Conidia. 
u- w. Authentic strain of Phiail>phora tMiorum, CBS ~66.31. - u, w. Phialidcs.- v. Conidia. 
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CBS 165·42, type of Phialophora alra, isolated from an Axololl, sent by S. A. 
de Lange, Amsterdam, 1942. 

CBS 208.57, from human bronchial excrete, sent by G. Cachet, Belgium, 1957. 
CBS 245.6o, from air, sent by L. T ybring, Denmark, 1959, as No. 1376. 
CBS 8so.69 (C 386), CBS 85•.69 (C 542), CBS 852.69 (C 570) and CBS 853.69 

(C 574), from agricultural soil, sent by K. W. Gams, Kiel-Kitzeberg, 1963. 
CBS 854.69 ( 162) from polyvinylacctatc and CBS 8ss.6g ( 189) from tricresyl­

phosphate, sent by H. J. Hueck, Delft, 1963. 
CBS 856.69 ( •2 •3/2/2) and CBS 8s7.69 ( 12o8/3) from Pitta abies, sent by F. 

Roll-Hansen, r orway, 1963. 
CBS 858.69 from r lyvinylchloride tubing, sent by H. Kiihlwein, Karlsruhe. 
CBS 859.69 (1o2d from stalactite in Lehman Cave, U.S.A., sent by F. W. 

Went, 1968. 
CBS 860.69 = PD 67/890 from crocus bulbs, sent by G. H. 13oerema, Wage­

ningen, 1968. 

Phialophora malorum is a common fungus in wa ter and soil, where it may attack 
cysts of nematodes; it also grows on apples, where it causes rouing spots. The char­
acters of P. jastigiata and P. malonun are compared in the following table: 

TA81.& I - CoMPARISON OP P111At.OPHORA PA$TICIATA AND P. MAt.ORUM 

Phialophora fastigiata 

Hyphal strand! present 

Hyphae brownish 

Wall-thickenings common 

Phial ides sturdy, with very distinct collarcttcs 

Conid ia very variable but moslly ovoid, with 
age developing into chlamydosporcs 

Phialophora molorum 

H ypha! strands present 

Hyphae greenish 

Wall-thickenings generally absent 

Phialidcs when young, gracefully bent, 
with age 1he collarcttcs become visible 

Conidia very variable, but mostly ellip­
soidal and slighLiy apiculate, with oildrops 

Transitional strains between the two species occur commonly. P. malorum is 
distinct from the former species by a narrower opening of the phialidc ape.'< and by 
conidia with a thinner wall and slight apiculation, with less tendency towards 
transformation into chlamydospores. 

The variability of the species led to the erection of three species causing apple 
rots: Sporotrichum malorum by Kidd & Beaumont ( 1924), Sporotrichum carpogtnum by 
Ruehle (1931 ), and Phialophora goidaJiicllii by Dclitala (1952). 

Isolates from cysts of Hcterodcra schachtii made by Ro7.sypal were identified by 
J aczcwski in a lcuer to Rouypal as Torula heteroderae Korab. A culture sent by 
Rol'.sypal to the CBS under this name and preserved as CBS 259.32 was first re­
identified by van Beyma as Trichosporium populneum (Rouypal, 1934). l n 1937 van 
Beyma recognized it as different from other isolates considered as Trichosporium 
populntum and made the new combination CadojJhora hettroderae (Jac7..) Bcyma for 
Rouypal's fungus. The correct author's citation for Cadophora heteroderae is (Korab) 
Beyma, but the correct name reads Phialophora heteroderae (Korab) Beyma. 
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Trichosporium populneum Lamb. & Faulr. is Spodicoides a/rum (Corda) Hughes 
a~rding to the type specimen (Hughes, 1958). 

7· PHIALOPHORA HOFFMANNII group 

Colonies often wet, yeasr-like, phialides on hyphae or on hypha! strands, short, 
stout, swollen, boule-shaped or of varying wavy forms, with the apical opening 
becoming wider at a late state. 

The group can be subdivided into:-
a. strains with pale, cream-coloured cultures, and 
b. strains with pink cultures, sometimes darkening with age. 
Under certain conditions of light and temperature some strains of the first group 

develop apothecia of Diseomycetes, others form a pycniclial or sporodochial state, 
often containing branched conidiophorcs with an open tip. These strains could 
not be identified with any known genera, they require a special study. 

In the second group dark spots of hypha! aggregates, sometimes covered with 
setae, develop readily ; they are interpreted as pcrithccium ini tials. Some fresh 
isolates develop mature pcrithccia belonging to the genus Coniochaela. A suitable 
technique for inducing perithccia is cultivation on 2 % malt extract agar (with 
0.2-<>.5 % yeast extract), or cornmeal or oatmeal agar, sometimes with addition 
oflupin stems, for two weeks at 25° C, then exposure to black light ( 12 hrs per day) 
for two weeks or more at the same 1emperature, and finally for 1- 2 weeks at 5° C. 
The perfect states so far observed differ only slightly from each other and arc 
connected by intermediate forms. This feature reflects the slight, but constan t 
differences in the conidia l states. 

It is doubtful whether a specific distinction on the basis of the knowledge of the 
conidial state alone will ever be possible. 

Phialophora luteo-viridis appears to be c-onstantly connected with dark-spored 
Coniochaeta species, such as C. velutinn (Fuck.) Munk. Rogers ( rg65) described the 
conidial state of C. ligniaria (Crcv.) Ma~cc which belongs to pink st ra ins of the 
P. hoffmannii-group. Udagawa and Takada ( rg67) described the conidial state of 
C. /elraspora Cain which belongs to the s<tmc group. Another example is Coniochaela 
spec., cf. Roullinia xylarispora Cooke & Ellis (M"unk, 1957). 

Representative strains of this group were described under the following names 
(arranged according to intergrading cultural characters, from pure pink to dark 
olivaceow, almost black, and with chlamydospores) : 

7 ( r). Phialophora hoffm.anni.i (Beyma) Schol-Schwarz, comb. nov. 

Margarinom;us ho.ffmannii Beyma in Zembl. Bakt. Par.ui1Kdc (Abl. II) 99: 386. 1939 
(basionym). 

PIUalophora aurantitUa Beyma in Antonie van Leeuwenhoek 6 : 277. 1940. 
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Colonies permanently light coloured. At most the reverse reaches Antique 
Brown (III) m the centre. T ype culture CBS 2+5·38, isolated from butter in Switzer­
land by D. Hofi'mann. 

van Beyma ( 1943) declared P. aurantiaca and Margarinomyce.s ho.JJmannii as identical, 
but he did not decide as to the synonymy of the genera. Instead, he incorreclly 
dropped the earlier name M. ho.JJmannii. · 

7 (2). Phialophora decw:nbeos (Beyma) Scbol-Schwarz, comb. nov. 

Margarinom;·us tf«Umbtns Bcyma in Antonie van Leeuwenhoek 8: 1 11 . 1942 (basionym). 

Mycelium light pink in young cul tures, becoming somewhat darker with age. 
Type culture CBS 153·421 isolated from strawberries. 

7 (3) . Phialophora fasdculata (Bcyma) Schol-Schwarz, comb. noll. 

MargarinOIII)'US jtUciallatus Bcyma in Zentbl. Bak1. ParasiLKdc (Abl. IT) 99: 3!4. 1939 
(basionym). 

Colonies strongly fasciculate, predominantly light coloured, the reverse in the 
centre reaching Warm Sepia (XXIX). T ype cul ture CBS 205.38, isolated from 
butter in Switzerland by D. I'loffmann. 

7 (4). Phialophora luteo-viridis (Beyma) Schoi-Schwarz, comb. noll. 

Margan'nom;•us luuo-viritfis Bc)'ma in Zcntbl. Bakt. Parasi tKdc (Abt. II) 99: 381. 1939 
(basionym). 

Mycelium dark olivaccous but a lso with yellow and dark orange tinges. Type 
culture CBS 2o6.38, isolated from butter in Swi tzerland by D. I !off mann. 

7 (5). Phialophora q:antabilis (Bcyma) Schol- chwarz, comb. noll. 

Margarinom;oces mulabilis Bcyma in Antonic van Leeuwenhoek to : 48. 1944/ 45 (basionym). 

Cultures have pink mycelium initia lly and darken with age by the formation 
of irregularly ~hapcd, terminal or intercalary chlamydospores. The terminal 
chlamydosporcs arc attached on a broad base. 

Chlamydosporcs may produce conidia dir<"ctly through collarettcs or give rise to 
phialidcs. Conidium formation through short collarettes from intercalary hypha! 
cells is common. With age the phialosporcs become dark like chlamydospores. The 
species is known from soil and \'<'llter. Type culture CBS '57·44• isolated by 
S. Windisch from river water. 

The difi'erent species were originally all based on single isolates, except for P. 
hojJmannii. None of the original strains developed pcrithecia. In recent years the 
CBS has received for idt.n tification a large number of stra ins belonging to this 
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group. It has not been possible to identify them with one of the known pink species 
because of small but rather constant differences. Amongst both the pink and the 
dark coloured cultures some human and animal pathogenic strains have been found. 

8. PHIALOPHORA LAOERBEROU group 

Colonies grow easily on various media. 
Conidiophores consist of one or two stalk cells with repeatedly verticillate clusters 

of phialides, forming an obconical brush. 
Phialides strongly swollen, terminating in distinct and usually long beaker-shaped 

coUarettes without flarin~ margins. 
The conidia arc hyahnc, slender, generally somewhat curved, and measure 

3-8 X 1.5- 2 p.. 

8 ( 1 ). PmALOPIIORA LAOERBEROII (Melin & Nannf.) Conant 
Fig. 8 a-<:, J-o 

Ca®phora lagtrbtrgii Mclin & Nannf. in Svenska Skogsv~rdslbren. Tidskr. 32 : 415. 1934.­
Phidophara logerbergii (Mclin & Nannf.) Conant in Myeologia 29: 598. 1937. 

Colonies on 2 % malt agar attain a diameter of 9 em after 12 days at 25° C. 
The growth is woolly and the colour from the centre to a radius of 2 em Dark Olive 

gXL), then for a 1.5 em wide zone Brownish Olive (XXX), for a 0.75 em zone 
chraccous Tawny (XV), finally with a 0,25 em wide flat margin. The reverse of 

the colony is Cinnamom Drab (XLVI). Sporulation is abundant. 
The septate hyphae are brown, usually 2- 3 p. wide, and develop characteristic 

thickenings of the wall with age. Sometimes they arc swollen or moniliform with 
a thickened wall and up to 5...:{) p. wide (Fig. 8o). llyphal strands are common. 
Sometimes the hypha! tips arc swollen. These swellings may develop into phialides. 

The phialides 1n young cultures arc simple, slender and gracefully tapering, 
sometimes with a septum. ln older cultures stout bushes of Penicillium-like, branched, 
inflated phialides, 3- 4 I' wide, develop laterally on solid stalks on the hyphae 
(Fig. 8 b). These bushes arc characteristic of the species. The phial ides arc 15- 251' 
Ion~, they have an extremely long narrow collarenc, up to 7 X 2 ft, without a 
Aarmg margin. Sometimes proliferation occurs (Fig. 8 m). 

The conidia arc hyaline and predominantly allantoid, 3- 4.:; (-6) X 1- 1.5 I'· 
Very occasionally ovoid conidia and globose chlamydospores, 51' II\ diameter, occur 
in old cultures. No perfect state is known. 

The description is based on the type strain of the species, CBS 266.33. 
HABITAT: on wood of Pinus sylvestns in Sweden. 

MATERIAL EXAM INED. 

a) II c r b a r i u m m a t c r i a J. 
Paratypus of Cadophora lagerbergii, isolated by E. Melin from wood of pine in 

Uppland, F.d Parish, Bisslinge (UPS). 
Authentic material of Cadophora lagerbergii, isolated from wood of Pinus syl­

vestris in Sweden. Culture from annfeldt, via CBS sent to . F. Conant with his 
number 332 (FH). 

6 
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b) L i vi n g s tr ai n. 

CBS 266.33, origina lly isolated by E. Mclin = N. F. Conant's strain 332. 

Spore development in this species has been stud ied by Cole & Kendrick ( tg6g). 

8 ( 2 ) . PHIA LOPHORA RP.P£NS (Davidson) Conant Fig. 8g, h 

Cadoplwra rej)nu Davidson in J. agric. Res. so : 8o3. 1935· - Phialophora repnu {Davidson) 
Conant in Mycologia 29 : 5g8. '937· 

The most striking difference with P. logerbergii is the absence of the long narrow 
beaker-shaped extension of the collarcttes in the phial ides. r n P. repens the collarctte 

Fig. 6. PhiokJplwra lagerbergii group 

a-c, j-o. Type culture of P. lagerbergii, CBS 266.33. - a. Conidia.- b. Bmh of phialidcs. -
c, k, o. Simple phi:ilides. - j. Tenninal chlamydospore. - m. Proliferating terminal phial ide. 
- n . Chlamydospore. 

g, h. T ype culture of P. rep.tns, CBS 294·39· - g. Bmh of phial ides. - h. Conidia. 
d- f. Phialophora state of Aseoeoryne sar&eides, CBS 364.61. - d. Bmh of phialides. -

e. Conidia. - f. Terminal chlamydospore. 
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is distinct, but shon. The conidia measure 3- 7 X 1- 1.5 p. The growth is powdery 
and more rapid than in P. lagerbergii. No perfect state tS known. 

The description is based on the type culture CBS 294·39· 
IIABtTAT: m wood of Pinus sylue.stris, U.S.A. 

MATERIAl. I!X.UIINED. 

Authentic material of Cadophora repens, isolated from wood = Conant's stra in 
338 (FH ). 

L i v i n g s t r a i n. 
CBS 294·39, type culture of Cadophora repens, sent by R. W. Davidson to the 

CBS in 1939; morphologically identical with the material in FH. 

8 (3). AscocoRYNll SARCOIDI!S (Jacq. ex S. F. Gray) Groves & Wilson 
Fig. 8d-f ' 

Aseoeoryne sareoide.s (Jacq. ex S. F. Gray) Groves & Wilson ;,. Ta:<oo 16: 35· 1g67. 

1. stat. con.: Phialophora spec. 
2. stat. con. with sporodochia: CoryM dubia Pers. ex S. F. Gray. 

The CBS maintains 7 strains under the name Coryne sarcoide.s (Jacq. ex Fr.) Tul. 
These have a cream-coloured mycelium and most of them when grown on oatmeal 
or malt extrac:t agars, produce a brownish to violet pil?ment which diffuses into the 
agar. Some of the strains do not produce sporodochta any longer or have never 
produced them but each strain develops a conidial apparatus that is vcnicillately 
branched and very similar to that of Phialophora logerbergii and P. repens. The conidia 
arc curved a nd measure up to 5 X 1.5 p. 

Description based on CBS 364.61 and several other strains. 

MATERIAl. I!XAMJNI!D. 

L i v i n g s t r a i n s. 

CBS '53·3 ' • sent by W . Loos, Germany, in 1931. 
CBS '5~·35, sent by T . Lagerberg, Sweden, under o. 25:3 from coniferous 

tree, idenuficd by F. H. van Beyma, 1935. 
CBS 170.56, from Nolhofagus, Dovey Forest, No. '4·5·'3• and CBS 17t .56, from 

Pinus, Kiclder Forest, No. t6.5.137, both sent by S. Balko, Surrey, in 1956. 
CBS 192.62, ascospore isolate from P. Renhet, Lyon, sent by J. Boidin, 1962. 
CBS 364.61, sent by W. R. Day, Oxford, as No. 4505, isolated from rotting 

wood of Nor.vay spruce (Picea excelsa), identified first as P. repens. 
CBS 407.6g =strain 1675, isolated by H . A. van der Aa, from rotting wood, 

Baam, 196g. 

The position of CBS 237·53. representing Margarinomyce.s m~osperma (Corda) 
Mangenot (in Revue gen. Bot. 59 : 20. 1952, and based on Ceratocladium microspermum 
Corda, Prachtflora 41, pl. 20. 1839) remains uncertain because of atypical behaviour 
and poor sporulation of Mangenot's strain. 

Ceralocladium microspermum Corda is an entirely different fungus. It has been 
redescribed by Hughes (1951 ). 
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On the basis of their conidial apparatus and characteristically curved spores, 
these three species are closely related but not identical. A perfect state is known 
only in one of them, but most probably the two others also belong to closely related 
genera. 

9· PHIALOPHORA UONICOLA (Nannf. apud Melin & Nannf.) 
Goidanieh apud Goidanich & aJ.-Fig. 9 

L«ythoplwra lignialla Nannf. apud Mclin & 1\annf. in Svcmka Skogsv:\I'Wibrcn. Tidskr. 32 : 
432. 1934. - Cadophora lignicola (Nannf. apud Mclin & Nannf.) Beyma in Zcntbl. Bakt. 
ParasitKde (Abt. II) g6 : 427· 1937. - Phialophora lignicola (Nannf. apud Mclin & Nannf.) 
Goidanich apud Goidanich & a!., Ricerche sulle alterazioni .... Roma 112. 1938. 

Colonies on 2 % malt agar reach a diameter of 4.6 em after 16 days at 25° C. 
The centre, somewha t elevated and tufted up to 0.5 em high, is Deep Grayish 
Olive (XLVI), surrounded by fla t Chactura Black (XLVI) mycelium which cxtcnr's 
into a 0.7 em broad, light-coloured margin which becomes pink in the light; the 
aerial mycelium is T illcul Buff (XL) ncar the margin and merges into a zone of 
appressed Vinaceous Buff (XL) mycelium. The reverse of the colony is O livaccous 
Black (Ll) with a Vinaccous Buff (XL) margin. Sporulation is abundant. On 
potato dextrose agar a yellow pigment is developed. 

The hyphae arc '·5-3 1:' wide, often aggregated in strands, they readily develop 
moniliform, occasionally branched, chains of inflated cells, 4-8 p wide, sometimes 
with thickened verrucose wall~ (Fig. 9a, p, m). Terminal and lateral chlamydo­
sporcs which become brown with age, arc common (Fig. 9c, y) . The fungus is 
easily recognized by its monil iform hyphae which resemble those in P. uerrucosa. 

The phialides, up to 20 p long, a rc variable in shape, mostly short and strongly 
inflated but occasionally long and slender. Sometimes they are reduced to collarcucs 
on the hyphae. The collarettes arc distinct. The phialides occur singly in lateral 
or terminal positions, or in groups on conidiophores, exceptionally forming bushes. 
They become brown with age. Terminal phiahdes occur also on moniliform hyphae. 
Proliferation occurs (Fig. 9v). 

The conid ia are hyaline to subhyaline, dimorphic and variable in shape and 
size. In young cultures cylindrical or curved spores, 5-8 X 1.5- 3 I'• arc rather 
common (Fig. 9s), with age ovoid conidia, sometimes sl ightly apiculate, 3-4.5 X 
1.5-2 p, prevail. These may develop into globose ehlamydospores, 5- 6.5 X 3·5-4·5 p 
(Fig. 9g). T he description is based on the lectotype culture, CBS 267.~3· 

In 3 months old cultures, sclerotia, possibly representing initials offrurung bodies, 
were observed (Fig. gd). 

HABITAT: In ground wood-pulp, blueing wood, "white water" from paper mills, 
fresh water, and in sewage, Sweden. 

MATERIAL EXA~flNED. 

a. I i e r b a r i u m m a t c r i a I. 
Ltcylhophoro /ignicola Nannf., 4 slides and one dried culture, each labelled " Para­

typus, isolated by E. Mclin", viz. 130: 1 Vastmanland, white water, 130:12 orr­
batten, Lule::\, Tramassefabrik, 159:6 Halsingland, 16o :44 Angcrmanland, white 
water, culture from Vastcrbottcn, Sofichcrns Trl!masscfahrik, white water (all U PS). 

ucylhophoro l1gnico/o Nannf., 5 slides, each labelled " Paratypus, isolated by E. 
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Fig. g. Phialophora lignicola. b-d, f, u, v. type culture, CBS 267.33; e, g, k, m. from para­
typus material (UPS and FH) ; a, h, j, y. CBS 3o8.49· -a. Hypha with typical thickening 
of the wall. - b. Branched moniliform hyphae with terminal collareues. - c. Lateral 
phialide and a mere collarette. - d. Sclerotium. - c. Terminal chlamydospore with 
irregularly thickened wall. - f. Hypha with truckcned wall. - g. Chlamydospores. -
h, j . Lateral phialides, one producing a globose, the other a cylindrical conidium. -
k. Branched phialidc. - m. Thick-walled ce.lb, one with a collarcttc. - n . Branched phial ide. 
- p. Moniliform hypha with roughened wall. - q, r. Single phialides. - s. Croup of long, 
slightly curved conidia. - t. Terminal prualide. - u. Group of young conidia. - v. Branched 
phialidcs with a proliferation. - w, x. Groups of conidia. - y. Lateral chlamydospore. 
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Mclin", viz. 130:1, 16o:8, 16o:2f• Vastmanland, white wa ter, 134 :27 Halsingland, 
152:13 J amtland, white water (all FH). 

b) Li ving stra in s. 

CBS 267.33• lectotype culture of Lecythopnora ligrzicola Nannf., sent to the CBS 
by E. Mehn rn 1933. 

CBS 3o8.49, isolated from blueing wood, sent by S. 0. Pehrson, Stockholm, 
in '949· 

10. PIIIALOPHORA MUSTEA Ncergaard-fig. 10 

Phialophora mustea 1 ccrgaard in Zcn1bl. Bakt. ParasitKde (Abt. ll) 104: 407. 1942. 

Colonies on 2 % malt extract agar attain a diameter of 7·~ em after three weeks 
at 25° C. From the centre to a radius of 2 em, the growth 1s woolly. Smoke Gray 
to Dark Grayish Olive (XLVI) in colour, surrounded by a 1.6 em wide wet ring, 
Olivaccous Black ( 1) (XLVI), with faintly radiating mycelium and indistinct 
concentric rings; the margin of apprcsscd mycelium is 0.5 em wide, Pale Smoke 
Gray (XLVI). The reverse of the colony i$ Olivaceous Black (XL VI) at the centre, 
merging into Dark Grayish Olive (XLVI) and Pale Smoke Gray (XLVI) at the 
margin. Sporulation is abundant. 

The septate hyphae are 2- 41' wide, at first hyaline, soon becoming dark ; they 
may develop hypha! strands and contain numerous oildrops. 

The phialides, 10 x 2-3 p, arc borne singly or in bushes, rarely they arc in 
a terminal position. Generally they taper gradually towards the tip; sometimes they 
arc short and swollen, up to 6 f' broad. In young cultures collarettes arc indistinct, 
in old ones they arc clearly v1siblc (Fig. roa-d). 

The phialospores arc hyaline, cY.lindrical, ellipsoidal, 3- 8 X 1.5-2·511, often with 
one or two, cxccplionaUy three, orldrops. With age the conidia increase in diameter 
up to 4 ~'• and develop into dark chlamydospores with a thick wa ll, covered with 
the characteristic irregular thickenings. 

The species is characterized by its alcuriospores, 4·5- 7·5 X 4-6 I'· They develop 
sirtgly on short, slender or sometimes broader protuberances, or nn sporophorcs­
without a basal septum- which arc swollen in the middle and taper towards a 
sharp point. The aleuriospores are very regular in shape, ovoid with the basal 
end sharply pointed, to globose and arc easily detached. llccausc of tltc regularity 
of the spores and the diOcrcnt.iatcd sporophores the designation as alcuriosporcs is 
preferable to chlamydospores which occur in other species but not in P. musua, 
where the alcuriosporcs arc never in an intercalary position. 

HABITAT : Apple must, in which it develops a white mycelium and causes dark 
discoloration of the sap; Denmark. 

The description is based on the strain CUS 142.41. 

MJ\ TF.IUAl. EXAMINED. 

CBS 142.41, authentic strain from apple must, sent by C. A. J urgensen, Denmark, 
1941, to P. Nccrgaard and to the CBS. 

Strain 18, from fruit juice, sent by ! [. Luthi, Wadcnswil, Switzerland, 1951. 

Phialophora muslea can easily be confused with Ph. mutabili.s, but it has dark mycelium 
without a tinge of pink and without any intercalary chlamydosporcs. The aleurio-
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spores arc very regular and develop singly on sporophores which end in a sharp 
point. With age phialospores develop into chlamydospores up to 4 p broad. The 
species is known only from fruit juices. 

11. PmALOSPORA RJCJJARDSIA£ (1 annf. apud l\1lelin & 'annf.) 
Conant-Fig. 11 

Cadophora riduzrdsitu Nannf. apuJ Melin & Nannf. in Svenska Skogsv!lrdslbren. Tidskr. 
32 : 421. 1934- - Phialophora mhardsiae (Nnnnf. apud Melin & annf.) Conant in Mycologia 
29: sgS. 1937. 

Cadophora bnmJWCens Davidson in J. agric. Res. 50 : 8o3. 1935. - Phialophora bnmntscens 
(Davidson) Conant in Mycologia 29 : 5g8. 1937. 

Phiakphora caliciformis G. Smith in Trans. Br. mycol. Soc. 45: 39 1. 1g62. 

Colonies on 2 % malt agar attain a diameter of 5· 7 em after 3 weeks at 25° C. 
In the central area growth is nat and Olive Brown (XL), outside this there is 
a 0.2 em broad ring of vertically directed hypha! strands, Buffy Brown (XL) in 
colour, surrounded by a velvety margin with faint Brownish Ohvc (XXX) rings. 
The reverse is Fuscous Black (XLVI). A brownish pigment diffuses mto the malt 
agar. Sporulation is abundant. When exposed to day-light for several weeks, various 
strains may show a tinge of pink. 

The mycelium, at first hyaline, becomes light brown in three days and then dark 
brown; aerial mycelium is erect, tufted, and also dark brown; the hyphae arc 
septate, 2.~-4 p in diameter, and usually aggregated in strands. The walls of hyphae 
and conid1ophores arc often irregularly thickened. 

The phialides arc very numerous, sturdy, arising perpendicular on hypha! 

Fig. 10. Phiawphora mustea. Type culture, CBS 142.41. - a- d. Phialides, a. branched, 
b. single in young culture, c. in terminal position, d. broad forms. - e, f. Phialospores in 
young and old cultures respectively, the Iauer developing into chlamydospores. -g. Sporo­
phores bearing aleuriospores. - h. Alcuri<lc'lpores. 
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strands as well as on individual hyphae; they are 1o-35 /l long, 2.5-4 /l broad at 
the base, tapering to 1.2-2 /l at the top, and end in a light brown, sometimes 
somewhat darker, cup-shaped cellarette with flaring margin, 1 /l deep and up to 
5 /l broad. The longer conidiophores have, besides the usual septum at the base, 
one or two more septa and are often branched. Proliferation is common. 

The conidia arc typically dimorphic. Hyaline, cylindricaJ, sometimes allantoid, 
spores, 3-8 X 1 .5-~ p., occur predominantly in youn~ cultures. Globose or 
lacrymoid, subhyahne, conidia, 3- 3.5 p. in diameter, w1th a distinct wall and 
darkening with age, arc more prevalent in older cultures. However, both types 
occur in every culture and may even develop in the same SJ>?rc-ball (Fig. 11d). 
The species can be easily recognized by the sturdy phial ides w1th the broad, shallow 
cups with flaring marg1ns and by the dimorph1c conidia. Optimum temparature 
is 25- 30° C. No perfect state is kno\\'Tl. 

Description is based on the strain CBS 29~·39· 
HABITAT: on wood and ground wood pulp, m sewage and soil, in North America, 

Europe, Africa, Asia. The fungus has also been isolated once from plastic material 
in the open air in Africa ( icot, 1966), from a prostate gland in the Netherlands 
(G. A. de Vries, pcrs. cornmun.), and from a subcutaneous cystic granuloma in 
New York by Schwartz & Emmons ( 1968). 

MATeRIAL EXAMINED. 

a. H e r b a r i u m m a t e r i a I. 
Paratype material of Cadophora richardsiae: Slide 194:3, labelled "Paratypus of 

CadiJphora richardsiae, isolated from ground wood pulp, North America, culture 
82219-2, received from Miss Richards." 

Two slides t94 :4, 272 :4, from culture 6723-t from Miss Richards, same origin, 
labelled "paratypus" (UPS). 

Two slides 229a and 237:21a, isolated by E. Melin, 1~32, from ~round wood 
pulp in Vasterbotten, Umea, Sofiehems Tmmassefabrik, • paratypus' , all det. by 
J. A. Nannfeldt (UPS). 

Cadoplu!ra richardsiae, photograph and dried culture, isolated from wood pulp, 
via CBS to N. F. Conant (No. 330), authentic material (FH). 

Cadophora brunnescens, type material consisting of 2 dried cultures and a photo­
graph from N. F. Conant (No. 377) (FH) . 

b. L i v i n g s 1 r a i n s. 

CBS 270.33, authentic strain No. 389 :12 from E. Melin, sent in 1933, as C. 
richardsUu. 

CBS 295.39, type of Cadophora brunnescens, sent by R. W. Davidson in 1939, 
No. 5904B, from pine lumber, Louisiana, isolated 19~1. 

CBS 310.49, isolated from wax by M.D. Horst, idenufied by A. L. van Bcvcrwijk. 
CBS 302.62 = IMI 89387, type of Phialophora caliciformis, sent by G. Smith, 

1962, isolated March, 1954, by W. P. K. Findlay, from African Mahogany (Khaya 
sp.) at the Forest Products Research Laboratory, Princes Risborough. 

CBS 271.66, obtained from G. A. de Vries, 1966, isolated from a prostate gland 
from a patient in the etherlands. 

CBS 573.67, sent by J. Nicot, 1967, isolated by P. Fusey, 1964, from plastic 
material 111 the Centralafrican Republic. 

CBS 841.69 and CBS 842.6g isolated by A. L. van Beverwijk as contaminants of 
the laboratory, Baarn. 

CBS 843.69 (1573), CBS 844.69 ( 1551 ), CBS 845.6g (490), CBS 846.6g (3880), 
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Fig. 11. Phialophora rithardsitu. a, d, h. CBS 841.6g; b, e. Conant's dried culture 337 (FH) 
as CatlDphora brunnesuns; c, f. Conant's dried culture 330 (FH) as Catkphora rithardsitu. -
a. multiple proliferation, the basal part with irregularly thickened wall. - b, c. furcate 
phialide and spores in various shapes and sizes. - d. spore-mass with dimorphic spores. -
e. subglobose pigmented and cylindrical hyaline conidia. - f. branched conidiophorcs with 
proliferations. - g. schematic figure showing what may happen when secondary phialides 
become shorter (after G. L. Heonebert). - h. short phial ides on the same hyphae producing 
long oval as well as globose conidia. - j. laterally proliferating phialidcs. 
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CBS 847.69 (3627), sent by W. B. Cooke via G. L. Hcnncbcrt, from waste stabi­
liUltion ponds and sewage in Ohio. 

r n the diagnosis of this fungus Nannfcldt ( 1934) mentioned only subglobose 
conidia with a distinct brown wall. Davidson ( 1935) wrote in his diagnosis of 
Cadophora bronnescens: "Conidia hyaline and ovoid or cylindric at first, 1.2 p. to 

3 p. by 3 f' to 8p., later globose and light brown, ' ·51" to 31" in diameter." In a letter 
to van Bcyma in 1939, he suggested tltc synonymy of Phialophora bronnescens with 
P. richardsiae and this was later confirmed by van Bcyma ( 1943). 

Smith ( 1962) described a new species, Phialophora caliciformis, mentioning only 
the brown, globose or subglobose conidia. The type culture of 1his, IMI 89387 = 
CBS 302.62, turned out, however, to be identical with J>. richordsioe, as Nicot ( 1966) 
mentioned in her publica tion. 

In the strain CBS 573.67 Nicol ( 1967) described the formation of successive 
collarcues at the top of a phialidc. She explained this phenomenon as a minute 
lengthening of the cup but it may be explained more correctly as a very reduced 
proliferation of the phialide (Fig. ••g) . 

In tltis particular strain the globose spores may become verruculosc with age. 

12. PHIALOI' IIORA VERRUCOSA ~ifcdlar-Fig. 12 

Phio/Qphora ~osa Medlar in M)·cologia 7: 203. 1915. 
Cadophora americana 1 annf. apud Melin & Naonf. in Svcoska Skogsvflrdsfarcn. Tidskr. 32: 

412. •934· - Phialophora americana {1'\annf. apud Melin & 1'\:mnf.) Hughes in Can. J. !lot. 
36 : 795· 1958 {synonymy according 10 Conan1, 1937). 

Colonies on 2 % malt agar reach a diameter of 6 7 em in 4 weeks at 25° C. 
They arc woolly, Dark Mouse Gray (Ll) to Deep Olive Gray (Ll ). At the periphery 
of the colony the mycelium grows submerged over a zone 2 3 mm broad and has 
a darker tinge, Iron Gray (LI ) to Olivaceous Black (3) ( Ll ). 

Colonies on asparagine-yeast agar at 25° C grow somewhat faster, reaching 
8 em in diameter in 4 weeks. 'rhcy arc woolly and Hair Brown (XLVI). The sub­
mcr~ed margin is irregular, 1- 3 mm broad and Dark Grayish Olive (XLVI). 
Opumum temperature 25- 30° C. 

Hyphae arc septate, up to 5 p wide, sometimes aggregated in strands, and 
sometimes monililorm because of inflated, thick-walled cells, up to 10- 15 fl long 
(Fig. 12r) . 

Phialidcs, up to 30 f' long, develop terminally or laterally on the hyphae. They 
are slender or more often bottle-shaped, single or branched and then sometimes 
forming bushes. They end in a very distinct cup-shaped collarette with flaring 
margin obviously darker than the rest of the phiahdc, and up to 3·5 I' in diameter 
and 4·5 f' in depth. Proliferation occurs (Fi~. 12 a, g, n). 

Conidia arc hyaline, ~-5 X 2- 3 p., variable m shape and size, ovoid or cylindrical 
or exceptionally allantOid (occurring in Conant's exsiccate), cohcrin~ in a mucous 
ball at the top of the phialide, becoming darker with age and growmg into large, 
more or less globose, thick-walled spores, with a brown wall, 5-7(- •<>-15) X 3-6 f1 
(Fig. 12b, f) . These may develop a cup or a muzzle-like protuberance from which 
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secondary conidia are pushed out (Fig. 12c-e). Anastomoses occur. Ko perfect 
state is known. 

Description based mainly on CBS 281.35· 
HABITAT: in human skin lesions, pa thogenic for man and mice; in wood pulp 

and soil. 

Fig. 12. Phialophora verrucosa. a-c, c, g. CBS 281.35; d, f, h, m, n, p. dried culture of Conant 
204 (FH); k, q, r. P. ot~sa, type material (FH). - a. Prolifcrat.ing conidiophore with 
conidia. - b. Globular mass of chlamydosporcs. - c, d. Chlamydosporcs with a collarcttc 
and developing into a phialidc:. - c. Chlamydospore with muzzle-li ke protuberance. -
f. Annstomosis of chlamydosporcs. - g. Proliferating phial ide. - h. Thread-like phialide. -
k. Chlamydospores. - m. Lateral phialide. - n. Proliferating phialide. - p. Conidia of 
various shape. - q. Branched conidiophore. - r . Moniliform hypha with terminal phialide. 
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MATERJAL EXAMINED. 

a. H c r b a r i u m m a t c r i a I. 
T~ material of Phialophora vemu:osa Medlar, consisting of a photograph and 

a dned culture on agar, both labelled "PhialoP,hora verrucosa Thaxter, type"; P,hoto­
graph and dried culture on agar labelled ' Phialophora vemu:osa Thaxter: rexan 
case, N. F. Conant, culture No. 204"; photograph labelled "Phialophora vemu:osa 
Thaxter, Uruguay case, N. F. Conant, culture No. 283" (FH). 

Type material of Cadophora americana Nannfeldt, 2 slides: 194:2, 339:2 both 
labelled "Miss Richards' cult . 632o-2, typus" (U PS) . 6320-2 was isolated by Audrey 
Richards and sent to Nannfeldt who described it. Melin sent this stram to the 
CBS in 1933 where it has been preserved as "strain Melin" under the original name; 
in 1937, according to Conant, the name was changed into Phialoplutra verrucosa. 
The strain became contaminated and was lost in •959· 

The same isolate is also preserved as dried culture on agar labelled "Cadophora 
americana Nannfeldt, N. F. Conant cult. 333, culture from Audrey Richards to 
Nannf. to Ccntraalburcau, from paper pulp, Wisconsin" (FH). 

b. L i v i n g s t r a i n s. 

CBS 281.~5 = ATCC 4806 = IMI 21.191 original strain Weidman No. 2261, 
isolate from 'verrucous dermatosis of the legs" and described by Wilson & at., •933· 

CBS 400.67, sent by A. Ch. Batista in 1967, isolated from soil, Recife, Brasil. 
CBS 738.67 = L.C. 971 = strain Lan~eron. 
CBS 839.6g (P 152-8) isolated from b1rch-wood, sent in 1968 by Th. Nilsson, 

Stockholm. 
CBS 840.69 (501 ) isolated from decaying lumber and sent in 1967 by A. Saloncn, 

Helsinki. 

I n some cultures structures covered with setae developed which might be the 
beginning of fruit-bodies but these never became ripe. Ajello & Runyon ( 1953) 
have described similar structures, interpreted by them as probaoly abortive pcri­
thccia, in an isolate of this species. Extensive physiological studies of this fungus were 
published by Carri6n & Silva ( 1947) with special reference to its medical im­
portance. 
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CLADOBOTRYUM-KONIDIENFORMEN 
VON HYPOMYCES-ARTEN 

W. CA.\tS und A. C. M. HoozE~IANS 

Cen/roolbureou ooor Schimmelculturu, Boom, und 
l ns/iluut ooor Syslemolische Plontkunde, Utrecht 

(Mtt 6 Abbildungen) 

Die Gattung Clodobotown Nccs per Stcudel wird chnrakteruicrt durch 
meist verticillnt verzweigte KonidiemrAger mit Phialiden, trockene 
cinzellige bill mchn.cllige Konidien in KOpfchcn ·odcr unrcgdmiissigcn 
Kellen und meluzellige Chlrunydosporcn odcr Skleroticn. Acht ArLen 
werden besprochen. Rei vier Arten is1 die zugehOrige Hypom;v:u-Art 
bckannt, bci einer wird sic vcrmutet. Bci HypomJV:U rose/Ius und H. odoro/us 
wurden durch Kreuzen kompatibler Stammc in Reinkultur Perithccicn 
erhnhen. Die konidienbildendcn Zellen werden bci allen Arten nls Phinliden 
bctrachtcL, aueh wcnn sich die mcristcmatischc Zone Uber dcr Schcitel 

hinaw verlangert und mit einer sekund!ircn Wand umgibt. 

Einleitung 

Die auffallenden und verbreiteten Hypom;·cu-Konidienformen wurden meist 
(zuletzt durch Arnold, 1969) aufgrw1d der Konidicnseptierung in vcrschiedenen 
Gattungen untergebracht. Hughes ( 1958) vcrcinigtc cine Reihc von Ancn in der 
Gattung Clodobotryum. Da dicsc Cattung noch nicht genau eharakterisiert ist und 
die verwendeten Epitheta z.T. wcnig bekannt sind, ergab sich die Aufgabc, die 
Arten ausftihrlich zu bcschreibcn und die oft komplizierte Nomenklawr zu 
dokumentieren. 

In der Cattung llypom;v:u wurde ursprtinglich cine gr<>ssere Artenzahl fungicoler 
Spbaerialcs bcschriebcn. Wollenweber ( 1913) charaktcrisierte d ie Cattung durch 
das Merkmal der Chlamydosporen und erweiterte sic urn d ie perfekten Formen von 
Marliello-Fusarien. Eine natiirliche Einheit l~t sich vor allem durch die eharak­
teristische Scheitelvcrdiekung der Asci und die biapicuJaten 2-zdligen Aseosporen 
umgrenzen (Petch, 1938; Muller & von Arx, 1962) . 

Zahlreiehe frisehe Au&ammlungcn wurden im Herbst und \<\linter tg68 nrr 
ReinkuJturen verwendet. Sporenmcssungen wurden in Milchsaurcprliparaten vor­
geno=cn. Es sind jedoeh noch nicht von allen Hypom~·Arten ReinkuJturen 
vcrfilgbar. 

C L A o o a o T R v u M Nees per Steud. 

Cladobott;Tum Necs, Syst. Pilze Sehwiimmc 55· t8t6; fur Steud., omencl. bot. 118. 1824. ­
Lcctotypw: Cladobotryum ooriwn Nccs per Stcud. 
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Botrytis trib. Corymbo.ri Fr., Syst. Orb. veg. r83. r825. 
Diplodadium Bon., Handb. allg. Mykol. g8. r8sr. 
Didymodadium Sacc. in Sylloge f : r86. 1886. 
FALSCII ANCEWRNDRT: Dact;lium Nces smsu Sacc. in Michelia 2 : 20. r88o; in Sylloge f : 

r88. r886. 

Hyphomyceten mit raschwilchsigen Kolonien, zartwandigen, hyal inen, breiten 
Hyphen (mcist tiber 4 f im Durchm.), mcist wirtclig vcrzwcigtcn, hyalincn 
Konidientrligern mit pfrremlichen, am Obercnde breit abgestutzten Phraliden. 
Phialosporen ± zylindrisch, mit breiter oft seitlich verschobener AnsatzfHiche, d!lnn­
und glattwandig, hyalin, ein-, zwci- odcr mchrzcllig; in trockcncn strahligcn 
Kopfchen oder unregelmlissigen Ketten vereinigt. Mchr.~:ellig: Chlamydosporen 
regelmassig vorhanden, hyalin oder hellbraun, terminal an kurzen Seitenlisten oder 
intcrkalli.r , gelegcnt.lich auch sklcrotiumartig, dickwandig, glattwandi~ odcr warzig. 

Hauptfruchtform, sowcit bckannt, Hypomycu (Fr.) Tul. ( t86o: 11 ). 

I m Dczember desselben Jahres 1824 wurdc die Gattung Cladobotryum auch durch 
Brogniart genannt. Bei der Validierung der Gattung durch Stcudcl ( 1824: 118) 
wurdcn 3 Artcn angeHlhrt: C. agaricinum (Link) 1ces, C. macrospomm (Link per Pers.) 
Schmaltz und C. varium ees. Davon tibernahm Fries { r832: 414) Dactylium ~arium 
und D. macrospomm, wlihrend er Botrytis agaricina mit D. dendroidu zusammenlegte. 
Von den beidcn glcichrangigcn Art en wahl tc Hughes ( 1958) C. varium ( = C. variosper­
mum) als Lectotypus. Da bei C. macrosporom die Gattungszugehorigkcit noch teilweise 
urnstrittcn ist, crscheint die Wahl von C. varium als die zweckmlissigste. Clements & 
Shear (1931 ) nannten C. thuemenii Sacc. als Typus in Anlchnung an Saccardo 
( t88o: 18). Das Material diescr vie! jungcren Art (in PAD) envies sich bci ach­
prtifung als cine Athelia-Art. 

SCHLOSSI:L fOR DIE 8ESPROCHBNEN ARTEN 

A. Konidicn cin- bis zwcizcllig, in strahligcn KOpfchcn. 
r. Phialidcn ohnc sckundare apikalc Verzwcigung. 

a. Konidicn subglobos b:S ovoid, Chlamydosporcn hyalin oder hellbraun. 
C. L·trticillatum 

b. Konidicn bimfllrmig odcr keulig, Chlamydosporcn braun und grobwarzig. 
C. afJiculatum 

2. Phialidcn mil apikalcr Vcrzweigung ohnc Querwandbildung . . . . . . C. spec. 
n. Konidicn regelmassig zweizcllig, in unregelmllssigen Kctten. 

r. Rcichlichc Konidicnbildung, normalcrweise keine Pcritbccien in Reinkultur. 
C. vatium 

11. In Reinkultur dominicrcn Perithccicn . . . . . . . . . Hypom;·us triclwthmoidu 
C. Konidicn zwei- bis mchrzcllig, in unregelmassig~:n KOpfchcn. 

r. Konidicn 7- 12 I' brcit. 
a. Phialiclcn endigen sebr brcit abgestutzt , ohnc sckund:ire Vcrll!ngcrung. 

C. m;·cophilum 
b. Phialidcn verllingcrn sich sekundl!r im Lnufe der Konidicncntwicklung. 

C. dtndroides 
~. Konidicn 6- 7 I' breit . . . . . . . . . . . . . . . . . . . . C. uptosporum 
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CI.ADOBOTRYU~I VERTJCJLLATUM (Link per S. F. Gray) Hughcs- Abb. 1 

Acrmwnium vntici/latum Link in Mag. Ccs. naturf. Freundc, Berlin 3 : 15. 18og; per S. F. Gray, 
N111. Arrang. Br. Pl. 1: 550. Sept. 18~u.- M>wgone vntici/lata !Link per S. F. Gray) Spreng., 
Linn. Syst. Vcg., Ed. 16, 4 : 555· 1827. - Cladobotryum ~rticillatum (Link per S. F. Gray) 
Hughes in Can. J. Dot. 36 : 750. 1958. 

Botrytis agaricina Link in Mag. Ccs. naturf. Frcundc, Berlin 3: 1.'). 1&9; afwd Oitmar in 
Stunn, Deutsch I. Fl., Heft 4: 103, Taf. 51. 1817; pu Pcrs., i\Iycol. curop. 1 : 34· 1822. -
Vtrticillium agaricinum ( Link per Pcrs.\ Corda, leon. Fung. ll : 15. 1838. 

Sporotrichum a~aricinum Link in Jb. Ccwacrukdc 1: 170. 1818; per Link, Linn. Spec. Pl., 
Ed. 4, 6 (1): 7· 1824.- Morwsporium agaricinum (Link per Link) Don., Handb. allg. Mykol. 
95, Fig. 112. 185 1 (Synonymic fide icon. bci Donordcn). 

Vtrtici/lium laclllrii Peck in Rep. N.Y. St. Mus. nat. Hist. 35: 140. 1882 (fide diagn.). 

Auf Malzag;1r in 3 Tag en b:i ~0° C ~4 mm im Durchm., weiss, bald stark wollig 
werdcnd. Sporulation bcginnt nach 4 T agcn. Lufunycel dicht, bis ~5 mm hoch. 
Untcrscite crcmc-bcig ·, Konidicnmasscn weiss, b csondcrs am Rand dcr Kultur. 
Konidicntrligt~r cntstchcn an Lufthyphen, wicderholt wirtclig verzwcigt, ca. 6,5 I' 
breit. Phialiden ofriemlich, mit abgcstutztcm obercm Ende. Konidien cinzcln odcr 
in KOpfchcn, subglobos-langlich birn!Ormig, mit dcutlichcr basalcr, manchmal 
seitlich verschobencr J\ nsatznilchc, einzellig, seltcn ~-7.ellig, 1 1,5 ~4 X 9- 1 ~ I'· 
Trotz dcr variablcn Form sind die Konidicn in cincm Kopfchcn im allg·meincn 
von cinheitlichcr Gestalt. Chlamydosporen zahlrcich, cndstandig odcr interkaHir, 
mehrzellig, an den Scptcn eingeschntirt, dickwandig, glatt, hyalin his hellbraun. 

UNTERSucHTes ::vfATERIAL. 

a. H e r b a r i u m m a t c r i a I. 

Acrtmonium uertici/latum Link auf Kiefernborke, Rostock, und III 4~9 Herb. 
Ehrenberg, beidc mit Links I !andschrift; Sporotrichum at:ariGinum Link, auf Hutpilzen 
(unkenntlich), in llcrb. B. 

b. L e b c n d e K u I t u r c n. 

Cl3S 823.69, von Lactarius bltnnius (Fr. per Fr.) Fr., Vogclbos bei Utrecht, Okt. 
•g68. 

CBS 8~2.69, von Laclarius milissimus (Fr. ) Fr., Texel, Okt. 1968. 
Zahlreiche weiterc Isolate von lActorius rufus (Scop. per Fr.) Fr. u. a. Lactarius 

spp., Russula fragilis (Pers. per Fr. ) Fr. , R. ochroltuca (Pers. r.cr Seer.) Fr. u.a. Russula 
spp. in dcr Provinz Utrecht, sowic von Boletus edulis Bul . per Fr. bci Apeldoom, 
Aug. 1968. 

Von Botrytis agaricina war kcin ~fatcrial auffindbar, jcdoch ist Ditmars Zcichnung 
sehr trcffend fiir den hicr bcschriebencn Pilz. Dicse Art wurdc jedoch durch Fries 
( 1 83~) u. a. Autoren in Synonymic gcstellt mit Dacrylium dtndroides. 

Cladobotryum apiculatum (Tub"lki) W. Garns & lloozem., 
comb. nou.-Abb. ~ 

Cy/indrophora apiculata Tubaki in Nagaoa s: 16. 1955 (Basionym). 
CHLAMYDOSPORP.NPORM: B/aslolrirhum {luccinioidt.f Preuss. 
Blastotrichum pu"inioides Preuss in Sturm, Deutsehl. Fl., Hen 25-26: 21, Taf. 11. 1848; in 

Linnaea <14 : 113. 185 1. - Mycogont {luccinioides (Preuss) Sacc. in Sylloge 4: 184- 1886. 
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Kulturen auf Malzagar rasehwtiehsig, diinn wattig, anfangs weiss, spliter in 
manehen Stammen durch reichlichc Chlamydosporcnbildung braun wcrdcnd. 
Konidientrager meist mit einfachen, sehen 2 gegeniiberstchenden Seitcnlisten, 
1,5-3,5 p. breit, ca. 200 1-' lang. Konidien einzeln oder in kleinen strahligen Gruppen, 
von unrcgelmiissigcr birnfOrmigrr bis kculigcr bis zylindrischcr Form, mit zugespitz­
ter, zuletzt abgestutzter Basis, meist einzellig, sehen 2-zellig, 16-34 X 4,5- 7,5 I'· 
Chlamydosporcn mehr.tellig, interkalllr oder haufiger an kurzen Seitenllsten, braun, 
grob warzig, dickwandig, von unrcgclmiissigcr Form und Grosse. 

U~~o'TERSUCHTES MATF.RIJ\1.. 

a. T y p c n m a t c r i a 1 von Blaslolrichum puccinioides, Mycel auf cincr Glas­
plane, in Herb. Preuss (B). 

b. T y p c n k u 1 l u r von Cy/indrophora apiculala, CBS 174·56, isolicrt von 
Amanita panlherina (DC. per Fr.) Seer., leg. Y. Kobayasi, Japan. 

c. CBS 828.69 =PC 18g6, isolicrt von Russula coeru/ea [Pers.) Fr., durchJ. Nicot, 
Okt. 1967. 

CBS 827.69 = PC 1891, isoliert von Loclarius spec. durch G. Arnold, Weimar, 
1962. 

CBS 82g.6g J. N. 10.24, isolicrt von Rusmla sardonia Fr. em. Rom. durch 
J. icot, O kt. 1966. 

Dcr Stamm CBS 828.6g produzicrt die mcisten Chlamydosporcn, wahrcnd bci 
den andcren untersuchten Kulturcn das wcissc Mycel, teilweise mit Phialosporen­
bildung, i.ibcrwicgt. 

1 2 
Abb. 1. Cladobotryum vertirillatum. Konidientrliger und Konidien (500: 1\. 
Abb. 2. Cladobotrywn api.11/atum. Konidicntrligcr, Konic.licn (ein Konidium mit Keirn­

schlauch) und Chlamydospore (500: 1). 
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Cladobotryum opiculolum ist vermutlieh die Konidicnform von Hypomycts ochroceus 
(Pers. per Schw.) Tul. (syn. H. ormeniocus Tul.). Die Zusammenhl!nge sind jedoeh 
durch die haufige Verwechslung dcr Phialosporenform mit C. verlicillotum (scit Tulasnc, 
1865) unsicher. Die Unterschiede in der Konidien- und Chlamydosporenform 
wurden von Tubaki ( 1955), Nicol ( tg66) und Arnold ( tg6g) deutl ich hcraus­
gearbcitct. Frischcs Pcrithecicnmatcrial stand nicht zur Vcrlugung. Krcuzungs­
vcrsuchc in dicser und dcr vorigcn Art blieben erfolglos. 

Die Canung Blostotrichum Corda (Typcnart: B. confervoides; Typcnmatcrial in PR 
nicht crhalten) diirftc mit Monocrosporium Oudem. vcrwandt scin. 8/ostotrichum 
puccinioides ist ausdriieklich fiir die Chlamydosporenform aufgcstclh, obwohl im 
Typenmatcrial auch Phialosporen zu find en sind. Fiir die Phialidenform is[ ofTen bar 
die von Tubaki ( 1955) bcsehriebrnc Cylindrophora npiculolo der ahcstc Name. Die 
Idcntitat dcr Cattung Cylindrophoro Bon. ist im iibrigcn zwcifclhaft. 

CLADOBOTRYUM spcc.-Abb. 3 

Einc wcitcre mit Clodobotryum npiculolum ahnliche Art wurdc zwcimal isolicrt. 
Sie ist bcsondcrs auffallend durch apikalc Vcr-.~:wcigung dcr Phial idcn ohnc Quer­
wandbildung (Schizophial iden) . Kulturcn grall\vciss, flockig-wattig. Konidien-

Abb. 3· C/adobolrytml spec., Stamm CBS 831.6g, Konidientriigcr und Konidicn {1000 : 1). 
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Lrager wiederholt wirtelig verzweigt. Unter der Spitze der Phialiden enLSteht nach 
der Bildung der crsten Konidiengruppe oft ein ctwas !lingerer Seitenzweig, der 
ebcnfalls Phialosporen cntHisst. Dicscr Vo~an~ kann sich mehrmals wicdcrholcn. 
Konidien kculig mit deutlich apikulater BastS, can- oder meist zweizell ig ( 13-) 16-!23 
(--!2 7) x 3-6,5 f.' · Chlamydosporcn cndsUindig odcr intcrk.allir, dickwand1g, glau, 
mchrzellig, hya lin. 

UNTERSUCJJTE Kut..TUREs. 

CBS 83o.6g, isolicrt von Hirneola auric11la-judae (Bull. per St-Amans) Bcrk. 
CBS 831.69, isoliert von Bjerkandera adusta (Willd. per Fr.) Karst., beide in den 

Di.inen bei Vogelenzang, Z.-Holland, November 1968. 

I lvPOMYCES AURANTitiS (Pers. per S. F. Gray) Tul. 

Sphaeria aurantia Jlers., Icon. Dc:scr. Fung. min. cogn. :~ : 45, Tar. 11 Fig. 4, 5· t8oo; fHr 
S. F. Gray, l\"at.1\rrnng. Brit. Pl. 1:526. Sept. 1821 («auranliaca»); Fr., Syst. mycol. 2 :440. 
1823. - Nutria nuranlio (Pcrs. per S. F. Gray) Fr., Summa Vcg. SCl\nu. 388. 18.~9· -
Hypom,as oruanti11J (Pers. per S. F. Gmy) Tul., Sel. Fung. Carpol. 3: 43· 1865. 

Sphoeria oureo Grcv., Scott. crypt. Fl. Taf. 47· 1823 . 
.Ntctrio rtsalii Mont. in Annis Sci. nat. (Bot.), IV, 8 : go8. 1857. - Hypom)Uf u Jalii 

(Mont.) Tul., Sci. Fung. Carpol. 3 : 40. 1865. 

KosmmsFOR)!: Cladqbotryum corium :'\cc:s per Duby. 
C/adobot')llm cariwn 'cc:s, Syst. Pilzc Schwfunmc 56, Taf. 4 Fig. 54· 1816. - 8otrylu t·aria 

~ccs fNr Dub)•, Bot. gall. 2 : 919. 1830.- Dacglium corium ( l\"ccs per Duby) Fr., Syst. mycol. 
3= 414- 1832-

Bolo/u cariosfNrma Link in Mag. Ges. naturf. Freundc, Berlin 7 : 36. 1816; /ltr Pcrs., :\fycol. 
curop. 1: 35· 1822. - Cladobotryum cariosfHnnum (Link per Pens.) Hughes in Can. J. !lot. 
36 : 750. 1958. 

? A(~losporiwn romm1 Ehrcnb., ylvoc mycol. bcrol. 11. 1818 (lidc Fries, 1832; Typu1 
nicht crhaltcn). 

? Sporotrichum cylindrosporum Link, Linn. Spec. Pl., Ed. 4, 6 ( 1) : 14. 1824 (fide Fries, 1832; 
Typus nicht crhahcn). 

Diplodadium minus Bon. , Hanub. a llg. M ykol. g8, Fig. 119. 1851 (<<minor», lidc icon.). 
Cladotrichum tcrnalwn Bon., llandb. allg. 1\I)•kol. 78, Fig. 84. 1851 (fide icon.).- Didymoda· 

dium ltrnalum (Bon.) Sacc. in • >•ll.ogc 4. : 187. 18116. 
nacglium rmnyi Bcrk. & Br. in Ann. Mag. naJ. I list. , I V, n : 346. 1873 (lide Mome, 

vgl. J>c tch, 1941 ).- Diploe/odium rtlfl!~i ·( lkrk. & Br.) Sacc. in yllogc 4 : 177. 1886. 
Dacl)•liUtn mtlltum lkrk. & Br. in Ann. Mag. nnl. I lilt. , I V, 11 : 3·15, Pl. 8 Fig. 6. 1873; 

i11 Grcvillca 2: 138. 187-1 (lidc Pctch, 1941). - Diplodadillm mtfltum (Bc:rk. & flr. ) nee. 
in Syllogc 4 : 1 77. 1 886. 

Diplodadium f'mieillioidu Sacc. i11 Syllogc 4 : 177. 1886 (lidc Pctch, 1941; T ypus nicht 
crhnhcn). 

Kolonicn auf Malzagar in 3 Tagcn 10 mm im Durchm., spatcr stark wauig und 
to-15 mm hoch, weiss. Unterscitc zitronengclb; Konidienmasscn weiss staubig. 
KonidicnLragcr aufrccht, aus Lufthyphcn cntspringend, 4- 7 f.l brcit, vcrticillat 
verzweigt. Phialiden 27- 50 X 3-4,~ p.. Konidicn in unrr~cl massigcn Kettcn 
zusammcngehalten, ovoid, regelmlis~ng 2-zellig (selten einzellig), mcist mit brcitcr, 
on etwas Schiefer, basalcr Ansatzfl!i.che, IO,s- •6 X s- 7 p.. Chlamydosporen in oder 
wenig i.ib er dem Agar ~ebildet , interkallir oder an kurzen Trligern, hell bis ocker­
braun, ein- bis mehrzelllg, dickwandig, glatt, von unregelmllssiger Form, Einzclzellen 
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15- 19 p brcit. Auf dem natlirlichcn Substrat wurdcn haufig orang~clbc Perithccien 
beobachtct. Ascosporen 2-zellig, fein warzig, 23~6 X 3,7- 4 p.. D1c pcrfektc Form 
wurde von Nicot & Pargucy ( 1963) nach ctwa 3-monatigcr Inkubation auch in 
Reinkulturcn crhaltcn. 

UNTERliUCIITP.S ~1ATERli\L. 

a. Hc r bariummaterial. 

Nutria usatii Mont., 3 Kollcktioncn (PC). 
«Botrytis variosptrma Nccs ab Escnbcclo> sowic cine wcitcrc Kollcktion von 

«CltuJ.obot')'Um variosptnnum Lk. (Botrytis) » auf Thelephora, beide mit Links Hand­
schrift (B) . 

cc Diplodadium minus in Stereo hirruto, leg. Brunaud >>, scr. Saccardo (PAD). 

b. L e b e n d e K u I t u r e n. 

CBS 184.65, Cladobotryum variospmnum, von Waldcrdt:, North Bay, Ontario, 1965, 
G. L. Barron. 

Zahlreichc cigcnc Isolate von Perithccien und Konidicnkollektioncn auf Trametes 
vmicolor (L. per Fr.) Pilat, Armillaria me/lea (Vahl per Fr.) Kummer, Bjerkaudera 
aJiu.sta (Willd. per Fr.) Karst., Polyporus melanopus Sw. per h. (leg. J. A. von Arx, 
Aug. 1965) in dcr Prov. Utrecht; auf Polyporus picipes Fr. bci Dorst, 1.-Brabant; 
auf Polyporus squamosus Huds. per Fr. im Kr. Schleswig; auf Pol;porus varius Pcrs. 
per Fr., Hunoso, Mon, Dancmark. 

Wic Hughes ( 1958) fcsL~tclltc, sind C. varium und Botrytis variosptrma obligat 
synonym, da Link ( 181 6: 36) dcutlich schrcibt: ccmisit Nccs» und auch l'\'ecs ( 1816: 
56) sich auf seine Korrcspondenz mit Link beruft. Von l\ecs sind 2 vcrschicdenc 
Kollcktionen erhaltcn: a ) in Herb. Berlin gut erkennbares :'\1aterial, dM den hier 
beschricbcncn Pilz zeigt, b) in l lerb. Lciden unter 910.263 233 splirlichcs Material 
mit 4-zclligen Konidicn, 29-33 X 1o-13 p, die mit denen "on C. dmdroides libcrein­
stimmcn. Das mit Link ausgetauschte ~laterial ist zwcifellos als Typus zu betrachtcn. 
Nach dcr Wahl von Fries {1832) hat der An-:'llame varium zu gcltcn. 

fl VPOMVC&lo TRICIIOTIIV.CIOJI)ES Tubaki 

H•/XIm.1w trithothuioidrJ Tubaki ;,. :'-lagaoa 7 : 31, Fig. 2. 1900. 

Dicsc Art uesitzt im Gegcnsatz zu H. aurantius vicl zartcrc Konidientragcr. 
Pcrithccicn dominicren in Rcinkultur. Die Morphologic wurdc von Hanlin ( 1964) 
nochmals ausfl.ihrlich bcschriebcn. Tubaki (1. c.) bczcichnctc die Konidicnform 
als T richothecium. Die Konidientragcr sind bei der Typcnkultur (CBS 274.61) 
jedoch wirtelig vcr.r.weigt und die Phia liden veriindem nicht ihre Lange mit fort­
schreitcndcr Konidicnbildung. Die Konidienform passt also auch sehr gut in die 
Gattung Cladobotryum. 

H vPOMVCP.S OOORATUS Arnofd- Ab b. 4 

H:~pomJUS odoralus Antold in Ceska Mykol. •8 : 144, Fig. 1-8. 1g64. 
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KONIOIENFORM: Cladobotrywn D>ycophilurn (Oudcm.) W. Gams & Hoozcm., comb. nov. 
Dactylium mycophilum Oudcm. in Arch. neerl. Sci. 2 : 42. 1867 (Ba.sionym). 
? Diplocl4dium majus Bon., Handb. allg. Mykol. g8, Fig. 168. 1851 («major»). 
Diplocl4dium tltgons Bain. & San. in Annis mycol. 11 : 359, Taf. 19. 1913. 
«Ciodobolryum State of Hypom_yus rostus» Barron, Genera Hyphomyc. Soil 128, Fig. 548. 

1968. 

Kolonien auf Malzagar in ::1 Tagen bci 20° C 21 mm im Durchmcsscr, anfang11 
grauwciss, bald gelblich, von der Mitte aus rotviolett, tcilweise ockergelb. Luftmycel 
bis 5 mm hoeh. Sporulation begin.nt nach 4 Tagen, an der Peripherie am stl\rksten. 
In der Kolonicmlllc zahlrciche dun.kclrotc Sklcroticn von unregelmassiger Form. 
Starker kampherartiger Gerueh. Konidientrager aufrecht aus dcm Luftmycel 
entspringcnd, wirtclig vcrzwcigt. Phialidcn schwach vcrjungt mit schr brcitem 
Sehcitcl. Sic wcrdcn cinzcln gcbildct in basipctalcr Abfolgc, ohnc dass sich das 
Ende der Phialiden verandrrt, un.d lagem sich in unregclmassigen Gruppen 
zusammcn. Kon.idicn ein- his dreizcllig, mcist zweizcllig, zylindrisch, mit sehr brcitcr 
basalcr Anhcftungsflachc, ( 15-)20 28(- 32) x (7,s-)8,s- 12 p. Auf natiirlichcn Sub­
straten wurdcn ausschliesslich ein- bis zweizellige Konidicn gefunden, 22 25 X 
10,5- 11,5 I'• also wcsentlich ~rosser als bci C. variwn. Ausser unregclmassig ver­
dicktcn, stark vcrzwcigtcn Zcllkomplcxcn (Sklcrotiuminitialcn) wcrdcn kcinc 
Chlamydosporen gcbildct. 

Durch Krcuzung kompatibler Stammc wurdcn auf Malzagar (optimal bci 25° C) 
nach ca. 3 Wochcn rcifc Pcrithccicn crhalten. Perithccicn birnform1g, hell orange bis 
braunlich, mit dcr Basis im Agar eingesenkt, meist in Gruppen stchend, 335- 500 
(-540) X 2oo-275 ft· Ascosporen mcist 2-zellig, am Septum etwas eingeschnurt, 
war.tig, mit 2 stachellormigen Fortsatzen, 18-24 x 4,5-6 fJ . Die Pcrithccicnform 
ist offenbar nur aus Reinkulturcn bckannt. 

\ 

Abb. 1· Clndobolryum nl)"(;()philum. Konidicntrager und Konidicn. Yliltc und rcchts 2 Ent­
wicklungs.tadicn dcssclbcn Tr'Jgcrs in Deckglaskultur (500: 1 ) . 
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U~'TERSUCHTES MATERIAL. 

a. H e r b a r i u m m a t e r i a I. 
« Diplodadium majus sopra un' 1\ga ricina propc Trcgnago» scr. Saccardo (PAD). 

b. L e b e n d e K u I t u r e n. 

Zahlreiche eigene Isolate von sehr verschiedenen Wirtsarten: 
CBS 764.68, von Camarophyllus niutus (Scop. per Fr.) Wunsche, Vogelbos bci 

Utrecht, Okt. 1968, ist kompatibel mit CBS 8 18.6g, von Am1illaria mtllea, Tcxel, 
Okt. 1g68, und C BS 819.69, von Laclorius miti.ssimu.s (Fr. ) Fr. vom selbcn Fundort. 
Ferner von Agaricus xanthoderma Gen., Corlinoriu.s mucosus (Bull. per Fr.) Fr., Entoloma 
cl.Jptalum (L. per Fr.) Kummer, und Calocybe gamboso {Fr.) Donk (CBS 82o.6g) 
aus der Prov. Utrecht. Weitere Winsarten bei Arnold ( 1964). 

Die Pcritheciumformcn von Hypom;us odorolus und H. rosellus sind kaurn zu 
unterseheiden, die K onidientrliger und Konidien dagegen sehr gut; Sklerotien 
kommcn nur bci H. odoratus vor. Von den verseh iedcnen fUr d ie Konidienform 
verwendctcn amen sind kcine T ypcnkollcktionen erhalten. Fur Diploe/odium majus 
werdcn die Sporen durch Bonorden ( 1851 ) als schwlirzlich bcschricben, die Ab­
bildung stimmt im i.ibrigen gut mit dem vorliegenden Pilz i.iberein. Oudemans 
(1919) betraehtete sein Doctylium mycophilum als synonym mit dieser Art, was auf 
der Bcsch rcibung hyaliner Konidien bei Saccardo ( 1886: 177) bcruhcn kann, d ie 
tatsllchlich mit dcr Konidicnform von H. odoratus vOIIig iibereinstirnmt. Diese Auf­
fassung Saccardos wird auch durch sein llerbarmaterial belegt. lm iibrigen hat 
dje Abbildung von Oudcmans g rosscrc Achnlichkcit mit dcm obcn bcschriebcnen 
CiatUJhotryum spec. Fuckel ( 1870) unterschied die Arten l !ypom;·ces rosellus und H. 
rostu.s und deren Konidienfonnen. Die urspriinglichc l dcntitiil von H. roseus istjcdoch 
un.sicher. Von dcr bei Fuckcl fiir H. roseus genannten Konid ienform Botrylis cornM 
Schum. ist in Kopcnhagen kein I Ierbarmaterial erhalten. l !ypomyus roseu.s wurde 
von Plowright ( 1882) mit H. rostllus vcrcinigt. Die ausfiihrlichc Erstbeschrcibung 
von Diplocladium elegan.r lasst tiber die ldentitllt dieses Pilzes mit C. mycophilum keinen 
Z weifcl au!kommen. 

HvPO~tVCES ROSELLUS (Alb. & Schw. per Fr. ) Tui.-Abb. 5 

Spluuria rosdla Alb. & Schw .. Consp. Fung. 35, Tar. 7 Fig. 5· 18o5; ptr Fr., • )'St. mycol. 
2 : +P· 1823. - Ntclria rostlla (Alb. & Schw. per Fr. Fr., Summa Vcg .. cand. 388. 18.~9·­
Ntdriaalbcrtmii Bcrk. & Br. i11 i\nu. Mag. nat. Hist., Ill , 7:452. 1862 (N:uncnsverlindcrung 
wegcn Unklnrhcit in dcr Auffassung von Sphauia roulla\.- 1/y{JDrri)"US roullm (Alb. & Schw. 
per Fr.) Tul. in Annis Sci. nat. (Bot.) IV, 13: 12. •36o; Sri. Fun~t. Carpol. 2 : 276. 1863; 
J : 45· 1865. 

? Sphaeria rosta l'cn., Syn. Fung. 18. 18<H; fm Fr., Syst. mycol. 2 : 338. 1823.- 1/yjxKrta 
rosta (Pen. per Fr.) Ccs. & De Not. in Comment. crittog. ita!. ~o. 4: 193. 1863. - Ntetria 
roua (Pen. per Fr.) Fuck., Fungi rhcn., 1'\o. 2049· 1867.- H)"{JDmyct.s rosrus (Pen. per Fr.) 
Fuck. in Jb. Nassau. Vcr. Naturk. 23-24 (= ymb. mycol.) : 182. 1870 fcc 186g))]; Sacc. in 
Syllogc 2 : 46g. 1883. J 

KosmrP.NFORM: Cladobotryum den¥oides (Bull. per Mcrat) W. Cams & lloozcm., 
comb. MD. 
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(Mucor {ohnc Epithcton) Bull., Herb. Fr., Taf. 504, Fig . 9· 1790. -] Mucor dmdroia .. 
Bull., Hist. Champ. Fr. 105. 1791 (Basionym). - Bolryli$ dendroidu Bull. per Mernt, Nouv. 
Fl. F.nvir. Paris, Ed. 2, I : 14. 1821. - Daclylium dmdroidu (Bull. per Mtrat) Fr., Syst. mycol. 
3 = 414- 1832. 

Botryti$ mncrospora Link in Mag. Gcs. naturr. Frcunde, Berlin 3 : 15. 11log; per Pen., M)•col. 
europ. r : 33· 1822. - Cladobolryum macrosporum (Link per Pcrs.) Schmalz in Floro, J ena 6 : 
56g. 1823 ; Cheval I., Fl.g61. Envir. Paris I : 61. 1826. - Dacl)•lium macro>pomm (Link per Pen.) 
Fr., Sy~t . mycol. 3: 414. 1632. 

? Sporolritlwm boklorum Ehrenb., Sylvae mycol. berol. 10, 22. 1R18; per Stcud., Nomencl. 
bot. 401. 1824 (Synonymic fide Fries, 1832. TypcnmatcriaJ nicht crhahcn) . - Dact}'lium 
bolctorum (Ehrcnb. per Stcud.) ace. in Syllogc f : 1go. 1886. 

C/adobolryumltmalum Corda, leon. Fung. I : 21, Taf. 6 Fig. 277. 1837· 
Clndobolryum ltnlalum Corda var. binalum Preuss in Linnaen 24 : 124. 1851.- Cladob?IIJ11m 

binalurto (Preuss) Sacc. in yUoge 4: 16o. 1886. 
? Trichothteium candidum (Link) Bon., llandb. a llg. ~rykol. !)9, Fig. 167. 1R51 (fide icon.) ; 

non Tricholhcrium candidum Wallr., Fl. cryptog. Germ. 2 : 285. 1833· 
? Trichothuium ogaridnum Bon., Handb. al l~ .. \lykol. !)<), Fig. 114. 1851 (fide icon.) . -

/)acl)•lium agancinum (Bon.) Sacc. in S)•llogc 4 : 16g. 1886. 
? Htlmmthophtlra tmera Bon., Hnndb. allg. Mykol. 93, FiJt. 137. 1651 (fide icon.). 
Cladobolryum ltrrigmum Kant. in Mcddn oc. Fauna Fl. fcnn. 16 : :J:i· 1888. 

Abb. 5· Cladobotrywn dmdroidu. Konidicntr:lgcr und Konidien in alter eintrocknender 
Kuhur ( 1000: 1). 
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Kulluren auf Malzagar errcichen bci 20° C in 3 Tagen cinen Durchmesser von 
32 rom; Sporulation beginnt nach 4 Tagen in dcm wcisscn Luftmyccl. Dcr Agar 
wird wcinrot bis violcu odcr gclbbraun vcrfarbt. Gclbfarbung wc1.st nach Zycha 
(1935) auf niedrigc pH-Wcnc. Konidicnmasscn weiss. Konidientrager aufrccht, 
wiederholt winclig verzwcigr. Phialiden pfriemlich mit breitcm cheitel. Bci jedem 
neu gebildcten Konidium wird ein Teil des meristcmatischen Plasmas ausgestossen, 
wodureh die zucrst gebildctcn Konidien in cine seitlichc Stcllung gedrangt wcrdcn 
(Abb. 5). In dem verl~n~crten Sti.lck dcr Phialidc ist die Wand dunner als im 
untcren 'rei I. Konidien zyhndrisch, mit meist drci, scltener cinem Septum; manchmal 
an den Septen eingeschni.lrt, mit ba.~ler oft ctwa.~ se itlich verschobem•r Ansatz­
flll.che, (19 )24 28 X 7 10,5 tt· Chlamydosporen mehrzellig, braun, dickwandig, 
glatt, von unregelmassiger Form und Grosse, an kur~cn lateralen Acsten im Luft­
myecl odcr Agar gcbildct. Sklerorien fchlcn. 

Wie bereits Zycha ( 1935) feststellte, ist die Art hcterothallisch. Durch Kreuzcn 
kompatibler Stlimrne wurdcn regclmassig Perithceien, crhalten. Pcrithccicn hell­
braun oder wcinror, s6o 625 X 215 3 15/t. Asci lang zylindrisch mi t kurzrm Sticl, 
115-130 X 6 7 II· Ascosporen ein-, mcist zweizellig, grob war.tiJ(, beidseits mi t 
stachclfOrmigern Fortsatz, 25-27 x 4,8-6,5 ,u. AusH.ihrliehc Bcschreibung bei Zycl1a 
(r935). 

Ul\'TERSUCHTES ~JATERIAL: 

a. II e r b a r m a t c r i a I: 

Sphatria rostlla A.S. in Herb. Pcrsoon (L) untcr 910.269-423 unci PH untcr 
1495-350. "An divers..'\ a Sph. rosea?" scr. Schwcinit7.. 13eidc Kollcktioncn nicht mchr 
bcstimmbar. 

Sphatria roua Pers. in Herb. Persoon (L) unter 910.269-433, nicht mehr 
bestimmbar. 

Nutria roua (Pcrs. ) Fuckcl in Fungi rhcnani :\o. 2049 (fri.iher GRO, jctzl L). 
Bolrylis macrospora, Typenmatrrial von Link (B). 
Ci4dobolryum lema/urn Corda, Typenmaterinl aut morschem H ol:.o: in Herb. Corda 

(PR) unter i\o. 15~417. 
"Cladobolt)'Um ? bmalum auf AgaricrtS glaUI'O/JitS" Herb. Preuss (B). 
C14dobotryum ltrrigtnum Karst., auf Bodenprobc, 1866, 1 rerb. P. A. Karsten (H). 

b. L c b e n d e K u I t u r e n: 

Verschicdene Isola te von Am1illaria mtllta, Druncnschc Duincn, :-.I.-Brabant 
(CBS 816.6g und CBS 817.6g), bei Tilburg und Groeneveld bei Baam. lsolat 1111 
von Russula musttlina Fr. bci Innsbruck, Okt. 1965. CBS 817.69 war mit CBS 816.69 
und anderen Stammen kompatibel. 

Zur Unterschcidung von Hypomycts odoralus vgl. das bei dicser Art Gcsagte. 
Hughes ( 1958) zitierte die Art als Cladobotryum macrosporum (Link) Chevall. Das 
Epitheton dmdroides hatjcdoeh Priori tat durch fri.iherc Validierung; cs ist ausserdem 
vie) bekannter. Obwohl von Mucor dendroidts kein Material vcrfiigbar ist, besteht 
ilbcr die IdentitAt diescr Art in der Literatur kein Zweifel. In den Kollcktionen von 
Botrylis macrospora und Cladobotryum lemalum ist die sckundare Verlangerung der 
Phialidcn noch deutlich zu erkennen. Trichothecium candkium (Link) Bon. basiert 
vcrmutlieh auf Sporotrichum candidum Link (18og: 13) dcssen Typenkollektion (B) 
nicht mehr bestimmbar isr. 
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Cladobotryw:n leptosporum (Sacc.) \V. Cams, comb. 11ov.-Abb. 6 

Daa;•lium drndroides •teptosporum ace. in Michelin 2 : 576. 1882 (13asionym). - Dac~lium 
ltplosporum ( ace.) Lentz in :vfycopath. Myeol. appl. 32 : 14, Fig. 1 B, 6 A-D. 1!)67. 

In dem urspriinglichen Material sind nur splirliche Konidien erkennbar, 
2o-23 X 6-7 fl, (nach dcr Beschrcibun~ 22 X 8 /~), 4-zellig. 

Ein damitlibereinstimmcndcr Slamm •st a ls CBS 821.69 verftigbar. Die Konidien­
masse stimmen gcnau mit dcm Typenmatcrial Ubcrcin,jcdoch wachscn die Kulturcn 
sehr Iangsam (5-ti mm Durehmcsser in 3 Tagcn}, sind erst wcisslich, splitcr gclbgrtin, 
dUnn wattig, unregclmlissig gC'l.ont, und die Sporulation setzt split ein. Konidien­
trligcr von Lufthyphen aufsteigcnd, zart, mehrfach wirtclig vcrzwcigt. Phialiden 
bci mchrfachcr Konidicnbildung nicln vcrliingcrt. Konidien 16- 23 X s,s-ti,s fl, 
meist 4-, seltener 2-zellig, in stcrnfOrmigcn Cruppcn. Die Konidien lc>sen sich oft 
kaum von den Phi a Iiden ; sic konncn auch durchwachsen und ncuerlich Phialiden 
bilden. 

UNTERSVCHTES MATERIJ\L: 

a. T y p c n k o II c k t ion von Saccardo auf morschcr Borkc, 'ewficld, N.J. (Ellis 
1':o. 3575) in PAD. 

h. CBS 821.69, isolicn von Stereum spec., Forst Eckholt, Kr. Segebcrg, Apr. 1965. 

Die Kultur CBS 82 1.69 ist durch langsames Wachstum und fchlende Chlamydo­
porcn nicht typisch flir die Cauung Cladobotryum. Ylit 4-zclligcn strahlig an­

geordncten Konidicn lasst sic sich jedoch aurh nicht in Verticillium unterbringen. 
Lentz ( 1967) beschreibt als Dactylium leptosporum cine Kollektion mit weisscn 

Konidienmasscn, wirtclig vcrzwcigtcn Konidicntragcm und apikal nicht ver­
langcnen Phialidcn. Die Konidien sollen 22 -27 X 7,5 8(-10) I' mcsscn. Diescs 
Material, F.P. 1 10463, slammt von cincr Tomentella sp. auf Acer 11egu11do L., CatftSh 
Point, ).1ississippi. Lentz ( 1967) erwlihnt cine weitere Kollcktion, TRTC 32281 im 
Herbarium in Toronto auf Corticium radiosum Fr. und Peniopllora subulala Bourd. & 
Calz., bci der sich auch der Phialidcnscheitcl verllingcrl wic bci C. dendroidu. Die 
fUr diescs ~laterial angegebcnen Sporenmasse fallen durchaus in den Variations-
b~rcich dicscr Art. · 

Diskussion 

owcit bckannt, gchorcn die hicr bcsehricbcnen Konidienformen zu nahe ver­
wandten 1/;f,omyces-Artcn. Die Vcn,•andtschart dcr Konidicnformcn untcrcinander 
wird erst bci Untersuehung der Konidienbildung dcutlich. Die 1atur dcr sporogcncn 
Zcllcn wurdc auf verschicdcne Weise intcrprcticrt, insbesondere bci Cladobotryum 
dmdroides durch Barron ( 1968) und bei C. apiculatum dureh Tubaki ( 1958). 

Tubaki ( 1958) vcrglich die Konidienbildung von C. apiculatum mit der von 
Trichothtcium rosrum (Pcrs.) Link ex S. F. Gray. Dicsc Art hc.~it.-:t Meristcm-Arthro­
sporen; wic Kendrick & Cole ( 1969) deutlich zeigtcn, wird im Laufe der porulation 
dc·r Konidicntragcr fortschrcitcnd verkunt. Ausserdcm sind bci Tricltolllecium die 
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Abb. 6. Cladobolryum ltpiQspomm, tnmm CBS 821.6g. Konidicntriigcr und Konidicn. Einc 
Pbialosporc ut durchwnchscn mit ncucrlichcr l'hialidcnbildung. Rcchts ohcn 2 Konidicn 
aus dcm Typc:nmatcrial in PAD (rooo: t). 

Konidicntragcr unvcrzweigt. Diese heiden :Vferkmale treffen bei den Cladobotryum­
Artcn nicht ztt, wic in Dcckglaskulturcn cinwandfrci fcstgcstcllt wcrdcn konntc. 

Die Vcrlllngerung der Phialidcn bei C. de11droidu, die schon durch Tulasnc (t86s, 
Tafel 5) dcuLiich 1lbgcbildet wurde, widcrspricht allen fUr Phial idcnpilzc auf­
gestelltcn Rcgcln. Ilughcs ( 1958) rcihtc dicse An bcrcits als Cladobotryum macro­
sporum cin, Barron ( tg68) stelltc sic jedoch nach sorgraltigcr Beobachtung wieder 
als Dactylium in cine eigcne Cauung. Wic dicser Autor dcutlich zcigt, besitzt dcr 
vcrlangcrtc apikalc Tcil der Phialiden cine cigcnartige Struktur, die wcdcr mit 
der Verlangerung dcr Konidicntrllgcr bci Sympodul1lC noch mit Anncllophoren 
dirckt vcrglcicltbar ist. Typischc Sympodulae bilden durch Aussti.ilpung dcr primarcn 
Wand der sporogcncn Zelle Blastosporcn, die mcist durch Zwischcnraumc voncin­
andcr gctrcnnt sind. Bci Anncllophorcn cntwickcln sich die K onidicn immcr in 
axialcr Richtung und sitzcn mit brcitcr Ba~is auf dcr sporogrnrn Zc·llc. I m Gt'gcnsatz 
dazu wcrdcn bci Cladobolryum dmdroidts die brciten Anhcftungsfll\chen dcr altcrcn 
Konidicn unrcgelmassig nach allen Seiten vcrdrangt. Es bleibt cine scharfe Crcnze 
des ursprimglichcn Phialidcnscheitcls bcstchcn, wahrcnd sich bci fortschrcitcndcr 
Konidicnbildung die sporogcnc Zelle untcr Ausbildung cincr unrcgclmassigcn 
diinncrcn sckundiiren Wand vcrlangcn. Cole & Kendrick ( tg6g) dcfinieren nach 
Untcrsuchung eincr vcrschicdcnartigcn Auswahl von Hyphomycctcn Phialidcn 



ro8 PERSOONlA - Vol. 6, Part 1, 1970 

fo lgendcrmasscn: «A phialidc is a sporogenous cell which produces conidia (phialo­
spores) in a basipetal succession from a fixed mcristcm whose position may vary in 
different fungi from the apex of the cell to deep within the body of the cell. The 
first formed phialosporc ruptures the outer, or primary, wall of the phial ide apex, 
and subsequent conidia arc extruded through this 'open end'. Each conidium is 
clad in a 'secondary wall' especially laid down during its differentiation ... 11. Ocr 

cheitcl dcr Phia lidcnwand ist durch die cinmaligc Ruptur cindeutig festgclcgt, 
wahrcnd das endogene Mcristcn (das chromophile Plasma) bci jcdcm neu zu 
bildenden Konidium aufs neue vorgeschoben wird. Die Besondcrhei t von C/ado­
botryum dendroides bestcht darin, dass sich das Meristcm schriuwcisc Ubcr den Rand 
der Phialidcnwand emporschicbt. ach allen Ubrigcn ~1crkmalcn lasst sich die 
konidienbildcndc Zelle trotzdcm als Phia lide bezcichnen. Die Konidicnbildung 
a hnelt der von Cacumisporium capitulatum (Corda) Hughes, die von Coos { rg6g) 
ausflihrlich bcschricbcn, jedoch nicht als Phialidcnbildung bctrachtct wurdc. 

Die Vcrlangcrung und Vcr<~wcigung der Phia lidcn bci Cladobolryum spec. stellt 
eincn Sondcrfall der von Cole & Kendrick { rg6g) dcfinicrtcn Polyphialidcn dar. 
I m Gcgcnsatz zur typischcn Ausbildung (z.B. bci Codinaea) bildct die Phia lidc im 
obcrstcn Tcil dcutlichc Scitcnastc; dicse sind an Grosse dcr ursprimglichcn Phialidc 
untergcordnet, im Gcgcnsat7o zu andcrcn Proliferationsformcn, die terminal (hllufig 
bci Ch/oridium, Phialophora u.a. ) oder lateral {z.B. bci Capnophialophora) sein kOnnen. 
Diesc apika.lc Aufspaltung der Phia liden in cinigc kurzc, cinandrr Ubcrgipfclndc 
Scitcnlislc ohnc Qucrwandbildung ist cine artspczifischc Erscheinung, die auch bci 
cinigcn Acumoniwn-Artcn vorkommt. Dcshalb wird daflrr hicr die Bczcichnung 
Schizophialidc vorgcschlagcn. 

Die von Lentz { rg66) vorgcschlagcnc Konscrvicrung dcr Gauung Dactylium 
sensu Saccardo gcgen Dacty/ium :-lees {? = Dactylaria Sacc.) wurdc inzwischen 
abgewicscn {Donk, r g68) ; sic ist iibcrfiUssig, wcnn die Art dendroidts in C/adobotryum 
unlcrgebracht wird. 

Cladobolryum zeigt die mcistc Achnlichkcit mit dcr Gattung Verticillium :-lees, 
dcrcn Hauptfruchtformcn, sowc.it bckannt, in die Gattung Nectria gchorcn. 
Ausscrdcm wachscn bci den Artcn dicscr Gattung d ie Kolonicn wcscntlich lang­
samcr, dcr Phialidcnschcitcl ist starker wgcspitzt, und die Konidicn sind in 
schlcimigcn Kopfchcn odcr in Kellen vercinigt, mcist klcincr und habcn cine 
wenigcr dcutlich abgcstutztc Basis. 

Bci plcomorphcr Konidicnbildung ist die Phialidcnform im allgcmcincn mass­
gcblichcr fur die Bcurtcilung dcr natiirlichcn Vcrwandtschaft a ls die Chlamydo­
sporcnform, wcnnglcich dicsc manchmal aulfallcndcr ist. In den hicr bcschricbcncn 
Arten (Ausnahmc C. apirulatum) ist die Phialosporcnform starker ausgcprllgt als die 
Chlamydosporcnfonn. Einigc wcitcrc vcrwandtc Pilzc sind jcdoch untcr dcm 
. amen dcr Chlamydosporcnform bcschriebcn worden, z.B. als Sepedonium, Leiosepium, 
Mycogoru und Stephanoma. Andere 1/ypom;-ces-Artcn (z. B. H. laleritius Tul.) sind vor 
altern durch die Pcrithcciumform bckannt und bcsitzcn nur sehr unschcinbasc 
ACTnnonium-ahnlichc J>hialidcn. 
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Wir danken Herrn Dr. J. A. von Arx hcrzlich fi.ir vicle Anregungen bci diescr 
Arbeit, Herrn Or. M. A. Donk fiir seine unschl\tzbare Hi lfe bei der Dokumentation 
alter Literatur und Beratung in nomenklatorischen Fragen sowie Fri. A. J. 
Rademaker fi.ir d ie Reinzeichnung der Abbildungen. 

Summ.ary 

The genus Cladobolryum ees is characterized b y mostly venicillatcly branched 
conidiophorcs with phialides, dry, one-celled or pluriccllular conidia in heads o r 
irregular chains, and pluriccllular chlamydospores or sclerotia. Eight species are 
considered. In four of them the corresponding Hypomyus state is known, in one 
species it is conjectured. In cultures of Hypomyces rose/lus and H. odoratus perithccia 
were obtained after mating of compatible strains. The conid ium-forming cells arc 
interpreted as phial ides in all species, even if the mcristematic zone extends beyond 
the apex and surrounds itself with a secondary wall. 
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SOIL FUNGI FROM NORTH-EAST AND NORTH BRAZIL- VIll 

II. P. UPADHYAY 

l nstiluto de Micologia, Uniuersidade Federal de Pemambuco, Recife 
and Cenlraalbureau voor Schimmelcul/ures, Boom 

(With Plate 7 and two Text-figures) 

1/mtltintl/a, a new genus of the Thnmnidiaceae is described with a single 
spcci~, H. vaicu/osa, isolatecl from Orazilian ~oil. Main characters of the 
new genus arc branch lets, radiating from swellingS of the sporangiophore 
and terminating in secondary swellings bearing single sporangiola. 

Further :\-lucorales isolated for the first time from Brazilian soi ls arc: 
Absidia psrudocylindrospora, A. cylindrospora, A. rorymbifera, A. cuntospora, 
A. blakt.<luana, Choantphora circinaru, C. infundibuli{tra, Cum1inghanulla tltgans 
(syn. : C. Ollli.stat Upadhyay & Ramos), C. phacosfJOra, and Mortiutlla hyalina. 

In continuation of the previous studies on soil fungi from the 1 orth-cast and 
'onh of Brazil a new genus, Hesseltine/la, is erected to accommodate a new species. 

The genus and its type species, H. uesiculosa Upadhyay, a rc described, and some 
interesting Mucorales isolated for the first t ime from Brazil ian soils are mentioned. 
Methods and materials used arc those described in the first paper of this series 
(Warcup, 1950; Batista & Upadhyay, t965). 

He s s e I t i o e II a Upadhyay, gen. nou. 

Hyphae hyalinae vel subhyal inae; spomn~iophora erccta, simplicia v<"l actnte ramosa, 
una vel compluribus intumctcentiis apicalibus vel intcrcalaribus vel lateralibus pracdita, 
e qui bus ramuli sccundarii undique radiantcs oriuntur; ramuli secundarii vcsiculis cgrediuntur 
e qui bus sporan~ola singula J>cdiculo portata oriuntur; sporangiola globosa, paricte spinulis 
radiantibus obtecto, multas sporas hyalinas Ievesque fcrcntia. Sporangia collumellata absunt. 

Ad Mucorales, Thamnidiaceas spectat. 
Species typica: H. usiculosa Upadhyay. 

Hyphae hyaline or subhyaline, branched; sporangiophores erect, simple or 
branched when old, wi th t or a small number of apical, lateral or intercalary 
swellings. Secondary branches rad iating from these swellings bearing apically a 
secondary swelling; sporangiola borne singly on a short apical stalk a rismg from 
the secondary swelling, globose, with spiny wall, contaimng a large number of 
onc-eclled, hyaline, smooth sporangiosporcs; columellate sporangia absent. 

Type spcctes: H. vtsiculosa Upadhyay. 

Hes seltinella v esiculosa U padhyay, sp. nov.-Fig. 1 , Pl. 7, fi~. t-3 

Coloniac tarde crcscunt, 5-6 em in diam. 8 dicbus 25° C; primum a lbae ve-l subochracenc, 
dcinde media colonia olivaceo-brunneac vel obscure griseac, margine subochracco; revcrso 
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pall ide olivaC<:Q vel olivaceo. Stolones hyalini, I eves vet rugul05i, 2.5 ; I' in diam.; rhi>oidea 
parca vel nulla; sporangiophora hyphis submcrsis vel stolonibus assurgentia, simplicia vel 
ramosa vel aetate dichotoma, levia vel rugulosa, nonnumquam sub intumr.sccntiis septata, 
long itudinc varinbili, 5-21 I' in diam. (plcrumquc 9-12 tt); una vel complurcs intumescentiae 
tenninalcs, intercalarcs vel lateralcs; ramuli c." intumesccntiis radiantcs ferc simplices, 
10.5-50 x 2.5 4·5 p, raro ram05i et longiores, 3- 7 11 in diam. , hyalini, !eves; vesiculae 
terminales hemisphacricae vel umifonncs, !eves, 6-11 I' in diam., pediculum 2- 4.5 1• 
longitudinc ferunt qui sporangiola procreat; sporangiola globosa, hyalina vel lutcola vel 
bn1nnea, 9-'27 11 in diam., maturitate di.juncta et deliquesccmia, parietc pcrlucido. spinis 
tenuibus, ad 12ttlongis obtccto; sporangi05porac oblongac, fusiformes, lunatae vel reniformcs, 
tenucs, !eves, hyalinae, 3.5-10 X t.5-3·5 I' (plcrumquc 6-7 tt) longac. Chlamyd05porac 
absunt, zygosporae ignotae. 

Typus CBS 1!)7.68 (in herb. ct coli.), isolatus c solo arcnoso ory~ cuho, Maranhao, 
Brasilia, Oct. 1g67. 

Colonies on synthetic mucor-agar slow-growing, atta ining a diam. of 5-6 em 
in 8 days at 25° C, at first white to ochre-white, rater on b· coming Olive-Gray to 
Pale Smoke-Cray• to Pale Olive-Ruff1 in the centre, and white or ochre-white at 
the margin; colony centre often depressed or even moist in appearance; colony 
reverse Pale-Olive to Olive-Buff or Deep Olive-Buff after 30 days, sometimes 
radially wrinkled; odour none ; stolons hya line, smooth to slightly roughened, 
sometimes septate; 2.5-7 I' in diam.; rhizoids poorly developed or absent ; sporan~io­
phorc'~ u~ually arising from sub>trate mycelium, sometimes from stolons, hyahnc, 
smooth or slightly roughened, sometimes sepr.ate below the swellings, erect, with 
1 or a small number of terminal, lateral, and intercalary swellings, terminating in 
a short blunt process projecting b ::yond the terminal swelling, simple or raccmosely 
b ranch(·d or even dichotomously whl·o old, 5 -21 I' in diam. (typically 9-12 11) ; 
secondary branches radiating from the primary swelling of the sporangiophore, 

Fis;. 1. Husdtintlla usiculosa, sporangiosporcs. 

usually simple, 10.5 50 X 2.5 ·4·5 p, occasionally branched and much longer, 
3-7 ll in diam., hyaline, smooth, terminating into small secondary swelling> which 
arc hemispherical to urn-shaped, smooth-walled, hyaline, 6-t 1 ll 111 diam., apically 
bearing a single sporangiole on a short stalk ; stalks 2 4·5 I' in length; sporangiola 
globose, hyaline to yenow-tinted or brown, ~-27 fL in diam., easily detached, 
persisting for a long trme, deliquescing or breakrng wnh considerable pressure when 
ripe, multispored; sporangiolar wall transP.arent, covered with up to 12 fl long 
slender spines; sporangiosporcs lunate, fus1form, oblong to reniform, thin-walled, 
hyaline, smooth, 3.5- 10 X 1.5- 3.5 f' (typically 6-7 Jl in length); columellate 
sporangia, chlamydospores, and zygospores absent. 

1 Capitalized colour names refer to Ridgway (1912). 



l..'PADIIVAV: BrtU.ilion soil fungi-VIII ''3 

Isolated from soil of paddy fields in the states of Maranhiio and Pernambuco 
(a t Recife). October, 1967. CulLUres arc kept in the l\lycothcca ofl:MU FPc, Recife, 
Brazil, the Commonwealth :vlycological fnstitute, Kew, England, the Centraal­
ourcau voor Schimmclculturcs (CBS tg7.68, type), Baarn, The 1etherlands, and 
the :'ll.R.R.L., Peoria, I llinois, U.S.A. 

This fungus grows on a variety of media such as potato-dextrose-agar (PDA), 
synthetic-mucor-agar (SYIA), carrot-agar (CA), Sabouraud-agar, malt-agar (MA), 
and hay-agar (11:\), and ahe resulting colonies may display minor variations in 
growth-rate and fertility. On Czapck's agar, its growth is poor but sporulation is 
good. The fungu~ hows opt imum growth at 28° C. But it also grows at a minimum 
temperature of as • C and a maximum of 37° C. 

T he following observations were made on the morphological development of the 
sporangiophores, swellings, branches, and sporangiola . In young culture the 
sporangiophore usually forms a terminal swelling and terminates in a short sterile 
process (Pl. 7 figs. 1 -3) . From this swell ing, b ranches, referred ID as secondary 
branches in the above description, radiate, terminating again in an apica l swell ing, 
referred to as secondary swelling, which bears terminally a single sporangiole on 
a shon stalk. l lowcvcr, the sporangiophore gradually forms a small number of 
lateral and intercalary swellings when older. The secondary branches radiating 
from these swellings may be simple or branched. 

The present fungus is a typical member of the Thamnidiaceae and appears to 
be related to genera such as 1/dicosty/um Corda (Corda, 1840; Lythgoe, tgs8), 
Cokerom;·ces Shanor ( hanor & al., 1950), and Radiomycts Embree (Embree, t959) . 
The genus Helicostylum difTcrs by columella te termina l sporangia, and sporangiola 
borne directly at the apex of circinate branches instead of on secondary swellings. 
In Cokerom;v:es, the sporangiola arc also borne directly on rccurved secondary stalks. 
Radiomycts is closely related to the present fungus, the main difference being that the 
secondary swellings bear several sporangiola. 

ADSIDIA PSEUDOCYLINDROSPORA Hesselt ine & Ell is-Fig. 2 

Absidio P.<tttd0fi1lindrosf10rn Hcssehinc & F.lli~ in :-fycologia 53 : 400. 1961. 

~I ore than 2 1 isolates from soils of paddy and sugar-cane fields in the states of 
Pernambuco, Paraiba, and Maranhao arc in good agreement with cultural and 
morphological characters of Absidia pseudoqlindrospora. In addition to the features 
of this species, as described by Jicsscltinc & Ellis ( 1 g6 1 ) , the Brazilian strains 
commonly possess the following characters: (i) formation of swellings in the 
sporangiophores, (ii) branched sporangiophores sometimes arising from an apical 
swelling, ( iii) occasional presence of subglobosc or globose sporangiosporcs. However, 
most of the microscopic and cultu ral characters of our isolates a rc like those or A. 
pseudocylindrospora and they form zygosporcs with an opposi te stra in of that species 
(Hesseltine & Ellis, 1 q64) ; hence we refer our fungus to it. 
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Fig. 2. AbsidiopstudOC)'Iindrosporo, branched and unbranched sporangiophor cs wi1h swellings 
and spor.mgiosporcs. · 

Cultures a re deposited in the M yeo theca of IMUFPe, Recife, the Centraalbureau 
voor chimmelcultures, Daam (CDS 480.66), the Commonwealth ~1ycological 
Institute, Kew, and the :-.I.R.R.L., Peoria. 

This species had not yet been isolated outside the U.S.A. and Mexico (l lesseltine & 
Ellis, 1964). 

ABS!Dii\ CYLl!-IDROSPORA llagem 

Absidio cylindrosporo Hagem in Skr. VidenskSelsk. Christiania. M:u.-natv. Kl. No. 7: 
45· 1!}08. 



UPADHYAY: BrtU.ilian soil fwJgi-V//1 

Absidia cylindrospora was isolated as one of the most common species of the genus 
from soil in various states of the -orth-east and l\orth of Brazil. T t had been isolated 
from garden soil at :-literoi, state of Guanabara (Hesseltine & Ellis, 1964) but was 
as yet unknown from the onh-cast and 1 onh of Brazil. 

AssJDIA CORY~BIFERA (Cohn) Sacc. & Trotter 

AbJidia rorymbiftrn (Cohn) ace. & Trotter, Syll. Fung. 21: 825. 1912. 

~ore than 170 isolates from sandy soils are in good agreement with Absidia 
corymbifcra in cultural and morphological characters, as described by Ellis & 
Hesseltine ( 1966). This species has a world-wide distribution but remained to be 
reported from the North-east and I orth of Brazil. 

ABSJDIA CUNEOSPORA Orr & Plunkett 

Absidia (Witospora Orr & Plunkcll in Mycologia 5': 203. 1959· 

This species was twice isolated from soils of paddy field and forest in the state of 
Maranhao, April, 1966. It had been reported only from soil in the western part of the 
United States of America so far. 

ABSIOIA BLAKESLEEANA Lendner 

Absidia blakulttana Lendner in Bul l. Soc. bot. Gcn~ve, 11, •s : 148. 1923. 

Two isolates, one from sandy soil in the state of Maranh~o and another from 
chicken dung collected from the poultry of the Veterinary Department of the Rural 
Federal University of Pernambuco, agree in their cultural and morphological 
characters with A. biakesiuana according to the description given by Hesseltine & 
Ellis (1966). 

GIIOANEPIIORA CIRCINANS (1'\aganishi & Kawakami) Hesseltine & Benjamin 

Choantphora circinans (Naganishi & Kawakami) Hesseltine & Benjamin in Mycologia -{9 : 

723. ' 957· 

Isolated from soils of paddy and sugar-cane cultivation in the states of Paraiba 
and Pernambuco. This is the first record of the species from Brazil. 

CHOANEPHORA INFUNOIBULIFERA (Currey) Sacc. 

Choantpluira infwldibulifera (Currey) Sacc., ~yll . Fung. g: 339· 18g1. 

This species was frequently isolated from various garden and forest soils in the 
state of Pernambuco. 
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CuNNlNCIIAMELL.A ELECANS Lendner 

Cunninghomtllo tltgons Lcndncr in Bull. llerb. Boissirr 7 : 250. •907· 

This fungus was commonly isolated from sandy soils of forest and paddy fields 
in the states of Paraiba, Rio Grande do ' one, and Maranhao. All strains produced 
predominantly sphcric.1.l to subsphcrical spores and unbranched o r poorly branched 
conidiophorcs and therefore it was supposed to be a new species, deposited in C. B.S., 
Baarn, (CB 481.66) as Cwminghamtlla balislae Upadhyay & Ramos (Sarru.on, 196g). 
However, matings with C. elegan.s revealed iLS identity. This species was reponed 
from soil a t Recife, Pernambuco, b}' the present author ( rg67), bu t remained to 
be repon ed from the above statc.<r. 

Ct.:NNINCIIA~I£LLA PIIAI::O PORr\ Boedijn 

Curminglzamtllo plmrosporo Boedijn 111 ydowia 12 : 3·J8. 1958. 

Isolated from soils a t Recife (Pernambuco), . atal (Rio Grande do ;"l!onc) and 
in the state of :vlaranl1ao. After ib isolation in Indonesia it had been only found in 
India (Rai & al. , •g68), according to Samson ( 1g6g). 

MoRTt~::RELLA HYALlNA (Harz) W. Cams 

Morlitrtlla h)olina (Harz) W. C:~ms ;, :'\ova llcd"·igia r8 : 13. rg6g. 

It was twice isolated from soil at Garanhuns (Pernambuco) where the temperature 
remains rather low (approximately 15° C) during the months of June and July 
and these isolations were obtained in .J unc, •g66. This is the first record of the 
species not only for Brazil but also for Latin America. 
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THE GENUS CONOCYBE SUBGEN. PHOLIOTINA 

I. The European annulate species 

E. Kn"S VAN \V,wEREN, M.D. 
Amsterdam 

(\\lith 54 Text-figures) 

Sixty-five collcc-tiom, comprising all kno,,rn Eurt>pean annulate species 
of Con09bt, subgentl3 Pltoliotina, were examined, including the type 
specimcru of C. l"tXOIU P. D. Orton and c. pucincla P. D. O rton. In accord­
ance with Orton, it is argued that Rieken, Kuhner, and several other 
authors revec-scd the original conception of C. blaJiaria and C. togularis, 
as wed by Fries, but that the specific cpilbct 'togularis' should be replaced 
by 'arrhenii'. Ccrwc.)'bt aporos and C. arrhmii var. hadr09slis are described as 
a new species and a new variety respectively. It is argued that C. otxons 
is conspecific with C. blallorio, and C. pndru:ta with C. ltnnoidu. Singer's 
observation- hitherto the only one of its kind- that 2-sporcd basidia may 
occur in C. jilaris was confirmed and such basidia were also found in one 
collection of C. orrhtnii. The taxonomic significance of several macroscopic 
and microscopic characters, often used for the cfutinction of the species are 
both scrutinized nnd criticized anrl often found to be very little or none. 
A key to the annulate species of the subgenus Pho/iolino, cbiclly based on 

the characters of spores and chcilocystidia, is given. 

The incentive to making an exhau~tivc study of the European annulate species 
of Conocybe, subgenus Pholiolino, was our private herbarium containing twenty-three 
personal finds of these species by the end of •g68. To these could be added eight 
collections from the Rijkshcrbarium at Leiden, twenty-four from the Herbarium, 
Royal Botanic Garden, Edinburgh, five from the herbarium of Mr. P. B. J ansen, 
Breda, and three finds from :vir. J. Daarns, Oud-Loosdrccht, altogether si.xty-three 
collections. All our own collections arc dt-posited in the Rijksherbarium, including 
the type specimens of C. aporos and C. arrhenii var. lzadrocystis. We were also able to 
study the type specimens of C. vtxans P. D. Orton and C. percincta P. D. Orton. 
Apart from two of our own collections of C. blallaria, one of C. arrhmii and one of 
C. jilaris, the twenty-four collect ions from the Herbarium at Edinburgh and the 
two type specimens aforementioned, all of which were found in the British Isles, 
only Dutch mater ial was studied. ln consecutive papers, Dr. R. Watling, Edin­
burgh, will deal with the cxannulate species and the section lntermediae of the 
genus Conocybe and some extra-European annulate species of Conocybe. 

For the benefit of the reader, a list is given of the European annulate species of 
thls subgenus as we know them now, together with a list of the corresponding 
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names, used by Ki.ihner in his monograph 'Le Genre Calera' ( 1935), and a list 
of names as given in the ·~cw Check List of British Agarics and Boleti ' (Dennis, 
Orton & Hora, 1960). 

Kuhner 

1. C. blat/aria f. !J.hi€a 
C. blat/aria f. dmtala 

2. 

3· 
4· C. togularis 
5· C. ltneroidts 
6. C. jilaris 

New Check List 

C. togularis non sensu Kuhn. 

C. t•txans 
C. Jllrcintta, C. blattario 
C. jilaris 

Kil3 van Waveren 

C. nrrltcnii var. arrhmii 
C. arrhroii var. arrhtnii 
C. arrhtnii var. hadrocystis 
C. aporos 
C. blallaria 
C. tm~roidu 
C. jiloris 

For the descriptions of the colours of the cap, stem, gills, and nesh and also of 
the spores, mounted in water (under o il immersion and with rather strongly lit 
field of view), we used the American Munsell Soil Color Charts (abbreviated in the 
text to M. ) and the code, designating its colours. For the methods by which we 
studied and depicted spores, basidia, chcilocystidia, and the cells of the cuticle 
of the cap and made sporograrns, basidiograms, and chcilocystidiograms, one is 
referred to a previous paper (Kits van Wavcren, 1968: 132). Spore sizes were 
based on samples from the gills as in the majority of cases no spore-prints were 
available . Great care was taken to measure only ripe, i.t·. dark colour<'d, spores. 

The herbaria to which reference is made are abbreviated as usual (Lanjouw & 
Stancu, t959) . 

We wish to thank very much the Director of the R ijkshcrbarium, Leidcn (L) for 
the hospitality received in his institute, the Director of The Herbarium, Royal 
Botanic Gardens, Kcw (K) for lending the type specimens of C. vexatiS and C. 
percineta, and especially Dr. R. Watling for sending us the twenty-four specimens 
of the Herbarium of the Royal Botanic Garden, Edinburgh (E), for his comments 
on and corrections of the manuscript, and for ou r unique collaboration in dealing 
with the ta.xonomy of Conocybe, in which we both arc so very much interested. 
We arc greatly indebted to D~. F. Kotlaba for translating some of Velcnovskfs 
descriptions and to Mr. G. A. Rasch for translating Singer's paper of 1950, published 
in Russial). Finally we wish to express our profound gratitude to Drs. ~- A. Donk, 
R. A. Maas Gccsteranus, C. Bas and J. van Brummclen for their very great help 
and their interest taken in our mycolog ical activi ties. 

C 0 N 0 C Y DE subgen. p II 0 L I 0 T I N A (Fayod) Klihn. 

Conocybe subgen. Pholiotina (.Fayod) Kuhn., Lc: Genre Calera 44, •39· 1935. 

Cap 4- 40 mm diameter, conical to conico-campa nulate, then convex to applanate, 
often subumbonatc, striate but never radially-sulcate, surface smooth, infrequently 
rulnllose, hygrophanous, reddish-brown to dark brown and paler shades of brown. 
Vclum partiale either forming a conspicuous ring with striate-plicate upper surface 
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(annulate species) or white denticlcs along the margin of the cap (ex-annulate 
species), but in the former group the veil sometimes forms dcnticlcs instead of a ring. 
Gills ochre-brown, ventricose, narrowly adnexed, edge white. Stem 20- 70 X t-6 mm, 
cyl indrical or slightly thickened towards the base, pale yellowish-brown at the 
pruinose apex, increasingly brown towards the dark fuliginous brown base, colours 
partly masked by the whitish fibrillose-striate superficial layer. Spore-print deep 
rust-brown, ochre-brown. Cuticle of the cap hymeniform (hymeniderm). Spores 
ellipsoid to slightly amygdaliform with flattened adaxial face, yellow wtth just a 
trace of red when mounted in water, often with a germ-pore. Basidia as a rule 4-, 
but sometimes 2-spored. Cheilocystidia always present, cylindrical, sublageniform, 
lageniform, clavate, ucriform, only in section lnUrmediae ( to be described by Dr. R. 
Watling) more or less lccythiform. Pleurocystidia always absent. 

Conoeybe versus Pholiotin.a 

Ac('ording to Fayod ( 1889: 35 7) who erected Conocybe and Pholiotina as two 
separate genera, the species of Pholiotina have ( 1) a "voile general fibrcux, formant 
l'cpicutis; double et annuliforme sur le stipe," (2) the "subhymenium et hymcno­
podium dcnscs et a Clements filiformcs fins, peu distincts," (3) "ccllules hymenia(cs 
allongees, claviformes," (4) "cystides a llonges, cyl indraces." The species of Conocybe 
have a "subhymcnium tr~ dcvcloppe" and ''ccllulcs hymenialcs courtes, sub­
cylindriques," neither a veil nor cystidia being mentioned in the definition of 
Conocybe. 

However, from the investigations of Kuhner ( 1949: 275) and Reynders ( 1963: 347) 
we know that C. pubuceiiS and C. antipus are paravelangiocarpic in that they show 
traces of a lipsancnchyma, i.e. a velum partialc (C. hebelomatoidu was found to be 
gymnangiocarpic). Watling (apud Rcynders, 1963: 347; doctorate thesis Edinburgh 
1964, unpublished; and personal communication) found traces of a veil in several 
species ofConocybe, for instance C.farinacea (Watling, 1964: 309), C. tenera, C. subovalis, 
C. coprophila, C. appendiCIIlata. In Corwcybe therefore traces of a veil are also encountered 
outside Pholiotina. 

KUhner ( 1935: t8) very carefully studied the hymenophoral trama in species of 
both Conocybt and Pholiotina. He indeed found that in Pholiotina the mcdiostratum is 
broad, consisting of inflated cells, and lined on both sides with filiform hyphae 
(the hymenopodium), separating the mcdioslratum from the subhymcnium, whereas 
in Conocybe the subhymcnium is so strongly developed that the hymenopodia from 
both sides almost touch each other, the mediostratum being almost obliterated. 
But he also noticed that the latter structure often could be found only in the small 
gills or near the edge of the large gills and that in several species of Conocybe at the 
base of the larger gills the hymcnophoral pattern was similar to that in species of 
Pholiotina: broad mediostratum with widely separated hymcnopodia, only narrowing 
ncar the edge of the gill, the hymcnopodia touching (Kuhner, 1935: 11, fig. 3; 
19, fig. 5; and 20, fig. 6). He therefore considered the as~umed structural differences 
between the two genera only to be " une difference de dcgre" as indeed they are. 

9 
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Watling (perronal communication) confirmed this in C. pubuwu, C.Jarinaua, C. sub­
pubuuns, C. tenna, and C. suboualis. 

KUhner's observations arc in full agreement with the conccpr of the thickening 
hymcnium in which the cells of the subhymcnium during the process of producing 
the hymenial elements increase in number and size; this would imply that locally 
the stage of ma turity in the gills decides the thickness of the subhymcnium (Donk, 
1957: 3 and pcrronal communication). KUhner also very carefully measured and 
compared the sizes of spores and basidia in species of both Conocybe and Plwlwtituz 
and found the differences too small to serve the purpose of maintaining Pholiotina 
as a genus separate from Canocybe. 

Singer (1949: 482; 1962: 521}, later followed by Moser (1967: 225}, is the only 
author to adopt Fayod's separation of Co11ocybe and Pholiolina, which he, however, 
based exclusively on the a lleged difference in the structure of the hymenophoral 
trama. 1 Discarding Fayod's original definition this resulted with Singer in ( 1) the 
inclusion in Pholiotina of the species of section Pilifnae of Conoeybe, which lack a 
vei l but possess pileocystidia, structures which are absent in the majority of species 
of Pholiotina ; (2) the inclusion of the species of section Intermediae, which have 
lecythiform chcilo- and caulocystidia, while Fayod's concept of Plzoliotina impl ies 
that th is "genus" should only comprise species with ·'cystides a llonges, cylindraces"; 
(3) the c.xclusion of some species of Conocybe which possess traces of an annulus. 

In agreement with Watling ( 1965: 289 323) it was therefore decided not to 
maintain Pholiotina as an independent genus as Singer and his school did, but to 
subordina te it iu Conocybe as a subgenus. This view was also recently expressed by 
Romagnesi ( 1968: 365) . 

Discussion of macroscopic characters 

Caps, when young, moist, and fresh, very often arc decidedly dark reddish­
brown (M. 5 YR 3/3. 3/4, 4/3}, but, being hygrophanous, the re-ddish colour very 
soon disappears, making way for some shade of brown (M. 7·5 YR 4/4, 5/6, 616), 
fina lly, when the process of drying out is complete, of pale brown (:\1. ro YR 5/6, 
6{6, 7{6 or even 7/4). Remoistening of the cap, for instance- by putting the stem in 
water, never brings back the reddish colour but docs bring back some of the brown 
colour but in all Conocybe species never quite the original shade of brown. This 
process of drying out a nd remoisten ing is bound to happen also while the carpo­
phorcs arc still in the field. The rapid loss of the red colour is particularly deceiving 
and one feels that quite a few descriptions in the literalUre must have been based on 

1 " In ConOl:)•be the hymenophoral trama is reduce-d to a v~ry 1hin mc<liostratum of a few 
filamentous hyphae which arc flanked b)' the enormously developed hymcnopodium, 
consisting of voluminous clements, 1hc hymcnopodia of both sides of the mccliostratum almost 
tourhing each other," whereas in Pholiotinn " 1hc mC'diootratum is more developed and the 
hymcnopodium less developed" (Singer, I.e.). 
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specimens in which the process of drying out was a lready well on its way. For 
instance the colour of the caps of the eight specimens of Agaricus togularis var.filari.s, 
depicted by Fries ( 1884: pl. 104, fig. 4) on which J. E. Lange ( 1938: 63) based his 
description of Pholiola {ilari.s, and also of the caps of the specimens depicted by 
Lange hirnself ( tgg8: pl. to6 C, C 1) is obviously too pale (M. 10 YR 7/4 and only 
near the margin ± 7·5 YR 7/6 on Fries's plate; ± 7·5 YR 7/6 on Lange's plate, 
which docs show, however, a trace of reddish in the centre of the caps). Accordingly 
the caps on both Fries' and Lange's plates arc hardly striate. Caps may be dark 
warm brown and seem quite moist, when nevertheless they arc already well on 
their way of drying out. 

Moist caps of all species of the subgenus Pholiotina may be striate well beyond 
halfway to the centre, sometimes even up to 2/3- 3/4 of the radius, even in C. arrhenii 
("blallaria"), which in the literature is reputed to be somewhat less striate than 
the other species of Pholiotina. The extent to which the caps arc striate, however, 
varies a great deal within one and the same species and depends largely on the 
degree of drying out, in the process of which the striation becomes less and less, 
finally to disappear. The degree of striation therefore cannot have any taxonomic 
s•gnifieance, neither can it serve as a key character. 

Kiihner, however, did usc the striation of the cap in his key to the subgenus 
Pholiotina ( 1935: 44) : in item 5 the choice is between either '·chapeau longuemem 
et fortement stric" plus the striking pale colour of the cap ( = C. appendiculata), or 
"chapeau plus fortement colore'' (degree of striation not mentioned) . In the full 
description of C. appendiculata, it is then stated that the caps are "d'abord a peine 
striolc mais devcnant vitc ncltement ou mcme fortcment stric, souvcnt jusqu'au 
deJa de Ia moitic rayon," so the striae may even reach beyond halnvay to the centre 
cf the cap. In the description of C. blat/aria f. exannulata, the first species of the 
alternative choice, however, it is stated that the cap is "nettement stric, soit au bord 
seulement, soit jusqu'a Ia moitic du rayon pilcique ou mcmc au dcla" and the 
cap of yet another of the alternative choices, the annulate C. filaris, is "assez 
longuement strie." 

Particularly in C. ftlari.s, the surface of the cap is sometimes definitely veined, 
rugulose, and this character led to the description of a new species by Peck ( 18g8: 
102), C. rugosa, and of a new variety by Singer ( 1950: 429), C. filaris var. rugosa. 
In both cases one no doubt is dealing with specimens of C. filaris, having a con­
spicuously veined surface of the cap. Our own material contains several collections 
of C.filari.s in which the surface of the cap of some specimens was distinctly rugulose 
when fresh, while it was quite smooth in others. AJthough this phenomenon is more 
frequent in C. filaris, we also noticed it in specimens of C. arrhenii, C. arrhenii var. 
hadrocysti.s, and C. aporos. 

The velum partiaJe causes the species of the Pltoliotina group to be either annulate 
or cxannulate, the margir. of the cap then carryinp a number of small white denticles, 
the remnants of the veil. But the dividing line between the two groups is by no 
means sharp. Kuhner (1935: 150) described of C. arrhmii ("blallaria") a "forma 
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dmtata," which neither macroscopically nor microscopically d iffered in any way 
from "forma typica" except for the vei l, which in the former had failed to form 
a ring around the stem and instead had remained as dcnticlcs all along the margin 
of the cap. The inner surface (facing the stem) of the denticles was striate like the 
upper surface of the ring in "forma typica," thus proving the common origin of 
both ring and denticles. Killmer also noticed that on rare occasions in his "forma 
dentata," as might be expected, small remnants of a ring could still be found in 
spite of the presence of the denticles. 

In our own material two out of the three specimens of our find of C. arrhtnii of 
28 Sept. 1968, representing Kuhner's C. "blattaria" f. dentata, had, apart from 
distinct denticlcs along the margin of the cap, also remnants of a ring or the stem. 
Of our find of C. arrhenii of 11 Oct. 1969, consisting of fourteen specimens, one 
specimen did not show a ring but did show right in the centre of the cap quite a 
number of white velar fibres, also halfway down the centre a conspicuous circle 
of isolated patches of velar remnants and finally very close to the margin of the 
cap a few remnants of the veil. A few specimens of the same lot had a conspicuous 
be it sometimes rather small ring and besides a fairly large number of white velar 
fiocci on the surface of the cap close to and along the entire margin of the cap and 
sometimes also higher up till even close to the centre. 

On the other hand three out of the four specimens of our find of C. brwmta 
(lccythiform cystidia!) of 10 Sept. 1968 ncar Tomich (Scotland) had the white 
velar dcnticles along the margin of the cap, typical of this species, while the fourth 
specimen had quite a large ring and hardly any of these dcnticles. In this respect 
the twelve specimens of our find of C. brwmea of 19 Oct. 196g in Ommen, were even 
more striking in that only one showed the dcnticlcs, two only a very conspicuous 
and distinctly striate-plicate ring and eleven neither dcnticles nor a ring! Kuhner 
( 1935: 146) stated that with some species of Pholiotina- his examples arc C. arrht~~ii 
("blallaria"), C. brunma, and C. appendiculaJa- in some specimens the veil may 
remain attached to the margin of the cap, while in others it stays on the stem a:o 
a ring. Mr. P. B. J ansen, who for many years has been collecting the annulate 
C. aporos in the South of the :'1/etherlands, reported that "in unfavourable weather 
conditions, slow growth, specimens of this species may show no ring, but instead 
an appcndiculate veil a lonj! the margin of the cap." 

One of our own colJections, totalling teo specimens, found on 2 J une 1962, which 
at the time had been described in detail, had remained unidentified until- while 
studying the subgenus Pholiotina recently- it became clear that they must be a 
"dentate" form of C. aporos. "ext it was discovered that the forty specimens in the 
Rijksherbarium (No. 1281 ) found by Dr. J. van Brummelen on 22 April 1961 and 
at the time identified as C. exannulata, fully fulfilled a ll requirements for the identi­
fication as C. aporos, but that, when they were collected, none of them carried a ring, 
while most of them showed distinct remnants of the veil along the margin of the cap. 

It is clear that under certain conditions (weather, velocity of growth or expansion 
of the cap, firmness by which the veil i~ attached to either the stem or the cap), 
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the veil, instead of remaining attached to the stem, forming a ring, may stick to 
the cap, breaking up into a number of denticles along its margin (C. bTUIIIUia, C. 
arrhenii, C. apqros) and vice versa (Kuhner: C. appendiculata). Consequently we believe 
this phenomenon neither warrants distinguishing a " forma den/ala" of the species 
involved, nor a "forma annulata" of C. apptndicu/ala. We have therefore not 
recognized Kuhner's f. dtnlala of C. "blatlaria." 

Great emphasis, however, must be put on the existence of these 'dentate' forms 
as in the field 'dentate' specimens may very easily be taken for some member of the 
cxannulatc group. A very careful study and particularly microscopical examination 
is needed to arrive at the proper identification. 

In item 3 of his key ( r96o : 192) to the annulate species of Conocybe, Orton puts 
some emphasis on the appearance of the surface of the stem below tltc annulus. 
It is described as ''not conspicuously floccose-scaly ~t first" in C. blaltaria ( = C. 
teneroidts) as opposed to "whitish or yellowish floccose-scaly at first" for both species 
of item 4, C. utxans ( = C. blallaria) and C. percinc/a ( = C. ltntroidts). In the description 
of the microscopical characters to follow hereafter, it will be outlined that the 
superficial layer of the stem below the ring of all species of Pholiotina consists of 
colourless hyphae, of which many terminate in a chain of some 3 to 6 short and 
broader cells and that very oftcr these chains lump together, forming clusters of 
often quite considerable size. The extent to which they lump together greatly varies, 
most likely with age and external conditions and these chains and their conglomera­
tions were found in all species. It is clear that these clusters arc responsible for the 
floccose-scaly appearance of the stems, often mentioned in descriptions in the 
literature. This appearance, although not always present, was often noticed by us 
too and in our opinion this floccose-scalincss can be of no taxonomic significance. 
All that may be stated is that the sterns of C. blat/aria and C. ttntroidts as a rule arc 
more finely, ~ilky striate than those of the other species. 

With regard to the smell, it should be mentioned that specimens of C. aporos (and 
according to the excellent naturalist ~r. P. B. J ansen, particularly the young 
specimens) often have a very distinct smell of pelargonium, especially on bruising. 
KOhner ( 1 935) reported an "odeur forte acide" in specimens of C. arrhtnii (" blallaria") 
found early in the year (February, March, and May) so that these may well have 
been specimens of C. aporos, although shape of cyst idia and absence of germ-pore 
were not mentioncd.t 

Dis cussion of micros copic characte rs 

The microscopic characters have been admirably studied and described by 
Kuhner ( 1935), who besides made a special study of the cuticle and flesh of the 

1 The one and only spec.im~n of C. nppmdiculoto var. moerosporo we ever found hnd an acid, 
pelargonium-likc smell and KUhner reponed an "odeur acidc ncttc" for C. opjwuli&ulota 
and even an "odcur fortcmcnt acidc" for C. opfHndicuhzta var. moerospora. 
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cap and the trama of the gills, so that the reader is referred to his excellent treatise 
on these structures. 

The cuticle of the cap might be called a palisadodenn, the cells constituling the 
cuticle being arranged in a palisade-like manner. Their shape and size vary 
considerably, besides they originate from different levels in the hypoderm, but their 
apices a ll lie more or less in one plane. They consist of a stalk and a vesiculose, 
more or less globose, thin-walled apex. A great many of the stalks arc thick-walled 
and brown, the th icker the wall the browner the colour, but many stalks arc thin­
walled and colourless; small incrustations are rarely found at the base of 1he ~talks. 

At one time during our investigations, we believed that these cells might furnish 
differential characters between some of the species (in our two collections of C. 
blallaria and one of C. tentroides, for instance, the stalks were strikingly shon and 
rarely slightly thickened and brown), but for the moment we prefer ignoring these 
possible differences as, because of the very great variability of these cells, a larger 
number of collect ions of each of the species would have to be available for examina­
tion. The age of the specimens largely seems to be responsible for these differences, 
the size of the cells and particularly the colour and thickness of the walls of their 
stalks seeming to increase with age. 

Following KUhner's advice (1935: 27) we searched the surface of the stems of 
the annulate species of the subgenus Pholiotina below the level of the ring for eaulo­
cystidia, but never found any. The superficial whitish fibrillose layer of the sterns 
at that level consists of a dense and chiefly longitudinal network of colourless hyphae, 
c. 1.6-8 f.Lthick. Many of these arc seen to terminate in a chain of some 3 to 6 short 
(often very short) and broad cells (up to c. 12.8 f.l) of which the terminal cell is 
broadest, obtuse, and sometimes forked or irregularly shaped or carrying r or 
2 broad and blunt protuberances. Small and large clusters of these terminal hypha( 
chains arc very frequent and no doubt cause the floccosc-sealincss of the stems. 
There is no sharp dividing line between the colourless hyphae of th is network and 
the thin superficial, very pale brown hyphae of the actual flesh of the stem, the Iauer 
becoming i ncrca~ingly broader, (up to 24/J.) and browner towards the centre or the 
stem. The hyphae of the superficial network and particularly tho~c of the terminal 
chains, carry great numbers of clamps. 

The spores are ellipsoid, slightly amygdaliform and yellow (~f. 2.5 Y 7/6; 5 Y 7 6, 
8/6) with just a trace of red in water, but in C. blallaria and C. untroidu the yellow 
colour is slightly darker (Yr. 2.5 Y 8/8), probably because their spores arc larger 
and their walls thicker (germ-pore conspicuous!). The apiculus is small but distinct 
and all spores except those of C. aporos have a germ-pore, which is very inconspicuous 
in C. o"herzii ("subporc") and quite distinct, even large, in C. blattaria and C. tmeroidts. 

The ba~idia arc practically always 4-spored, but in C. ltneroitks 2-spored and we 
were able to confirm Singer's obscrvatiou (the only one we found in the litera ture) 
that in C. filaris 2-sporcd basidia may occur adjacent to 4-sporcd. We also fow1d 
2-sporcd adjacent to a majority of 4-spored basidia in one collection of C. o"hmir 
of which the spores were slightly lar&cr than usual. 



Krrs VAN W A VER.I!N: Corwcybt subgen. Pho/iotiM-1 127 

The shape of the chcilocystidia is considered to be highly specific for each of the 
annulate species of the subgenus PholiotifUl and therefore has been used by both 
KUhncr-who depicted these cells for every single species-and us as a major key 
character for the delimitation of the species. These cells are very firmly fixed to 
the subhymcnium and consequently very difficult to isolate with the object of 
making them vJSible over their full length. For C. arrhenii ("blat/aria" ) Kuhner 
( 1935: 152) even contented himself by depicting only the top half of a bunch of 
seven chcilocystidia and only one at full length. The cystidia are colourless, their 
wa!Js arc of normal thickness, and rarely arc some of the apices covered with a thin 
layer of mucus. 

H a bitat, freque ncy 

The species of the annulate group of the subpenus Pholiotina prefer a rather rich, 
clayey soil and as a result are usually found along roadsides, in gardens, parks, 
in grass and particularly in orchards and in or ncar greenhouses. Except for C. aporos, 
which only grows in the spring, all species grow in the summer and autumn, even 
as late as ·ovember and December if the weather is favourable. They grow either 
solitary or in small groups (3-6 specimens) but C. arrhenii, C. aporos, and C. jilaris 
have been found growing more or less gregariously and Mr. P. B. jansen even 
reported havin~ fowtd C. aporos "by the hundred." 

The annu late species of the subgenus Pholiotina arc considered to be rare; Kuhner 
& Romagnesi { 1953: 343) called all species of this subgenus " rare" or "asscz rare" 
and KUhner ( t935) only had 15 finds of the annulate group at his disposal. In the 

etherlands C. arrhenii, C. aporos, and C. jilaris arc uncommon, C. arrhenii var. 
hadrocystiJ has been found twice, C. teneroides only once, while C. blat/aria has not 
yet been recorded. 

Nome nclatur al discu ssion 

J. Agaricus togulari s Bull. ex Fr. 1821, an Agrocybe. 

In 1821 Fries ( 1821 : 241 ) described Agaricus /ogularis and this name next appeared 
in all his subsequent publications ( 1828: 38; 1838: 161; 1857: 3o6; 1874: 216; 
1884: 2. pl. 104 fig. 4) in which he consistently referred to Bulliard's species of 
that name ( 18og: 639) and to his Plate 595 fig. 2. Before embarking on Fries' 
concept of A. togularis, we must therefore first concentrate on the species 13ulliard had 
in m:nd when he described A. togularis. 

According to Bull iard's description, the cap of A. togularis is 30-50 mm broad 
and the largest specimen depicted on his plate even measures 6o rom (stem So X 4 rom 
and X 6 mm at the base) ; the cap of the one but largest specimen of his plate 
measures 41 mm, its stem measures 55 X 4·5 mm and X 7 mm at the base. The 
shape of the cap is described as "arrondie," then "scrniorbiculairc," finally " aplat i," 
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the colour as " b istre-jaune-paille," the colour of the gills as white at first, soon 
"bistre-paille-cendre," but Bulliard's plate shows sordid brown gills (M. 5 YR 5/4; 
7·5 YR 5/4)· The stem is also "jaune-paille-cendre," it carries a fugacious ring which 
is not stated as being striate above, while the specimens depicted on Bulliard's 
plate do not show any stria tion either. 

From the above it is clear tha t Bulliard's description and pla te of A. klgularis 
pertain to an Agrocybe (most likely A. praecox). Quelet {t8sB: 96) was of the same 
opinion ; he put a question-mark behind his citation of Bulliard's plate as synonym 
of Hylophila /{)gularis, while later ( 1894: 485) he wrote tha t "A. logularis Bull. pl. 595 
fig. 2 para it ctre Ia mcme espcce que praecox Pers., nom qui ne peut pas ctre identifie 
avec Arrhenii Fries." Singer ( 1950: 431 ) also considered Bulliard's A. togularis to be 
an Agrocybe. 3 

Our reasoning that Bulliard's A. togularis must have been an Agrocybe tells even 
more with the descriptions Fries (1821: 241; 1828: 38; 1838: 161 ; 1857 : 3o6) 
gave cf Agaricus logulans. With Fries the ma ture cap even measures 75 mm ("3 unc."), 
the cap is fleshy ("carnoso"), pale brown (1821: "subargillaceo, pallescens"; 1828, 
1838, and 185 7: " humidus dilute ferrugineus I. ferrugineo-lividus, siccus expallens 
argillaceus"), the margin is not or only a little striate ( 1828: "in vivo striatus"; 
1838: "subcxstrio"; 1857: "udi striatus"), the sterns are robust and thick (1821, 
1828, t857: "3 unc. X 2- 3 lin. et ultra" = 75 X 4.6 6.9 mm and more and in t838 
Fries even mentions a thickness of "5 lin." = t1.5 mm) ; in none of the descriptions 
is the ring called striate, whereas this striation is characteristic of all annulate species 
of Conocybe! The colour of the gills is called " pallide, dein dilute cinnamomeae" 
in 1821, " pall ide, dcmum aquose ferrugincae" in 1828, "ex argillacco fe rrugineis" 
in 1838, and " pallidc, dcin aquosc-fcrrugincac" in 1857. It is quite clear that Fries' 
descriptions mentioned above also pertain to an Agrocybe, most likely A. praet:Qx. 

From Fries' comments, following his descriptions of 1821, 1828, t838, and 1857, 
it is clear that he himself must have sensed that this species was, what we now call, 
an Agrocybe. Already in t821 he sta ted that Agaricus togularis is perhaps a variety of 
A. praecox and in t838 that Bulliard's species (diam<'ter of cap 30- 50 mm!) stands 
between A. arrhmii and A. togularis. ln t874, in his description of A. ombrophilus, 
he linked yet another species of the present-day genus Agrocybe with Agaricus Ulgularis 
by declaring tha t species to be synonymous with A. logularis, as described by him 
in t821. He repeated this in his comment on the picture of A. ombrophilus in his 
l eones (1884 : 2. pl. 103), where he said that A. Ulgularis, as described by him in the 
'Epicrisis' {t838: t6t ) was synonymous with A. ombrophtlus. Fries therefore must 

• Bulliard himself referred to several earlier publications and, although these do not in 
the least influence the identifications of Bulliard's species, they may be briefly enumerated 
just for the sake of completeness: Battara's species (1755: 30. pl. 1 U) is unidentifiable; 
Agaricus urtolus Schaeffer ( 1762: pl. 51 ) represents Agroeybt prauox (colour of gills!) ; Agaricus 
ca11dicans Schaeffer ( t8oo: pl. 217) is almost certainly a Strophoria {blackish-brown gills!) 
and Bolton's ( 1788: 10) plate might pcrta.in to Psalhyrtlla h)·drophila. 
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have had severe doubts about the identity of his A. logularis. This is stressed by 
J. E. Lange ( 1938: 63), who wrote: "The synonymy is made still more confused 
by the alterations made by Fries himself, who in 'Monograph ia' (while calling 
P. togulans, P. arrhmii) used the name P. togularis for the species which in 'Hymcno­
mycctes' he calls P. ombrophila." 

In the rgth century the use of the name A. togularis, given by Bulliard and by 
Fries in his earlier works for a species which undoubtedly was an Agrocybe, was 
wide-spread, while sometimes more confusing data were even added. 

Agaricus togularis as described by Persoon ( r8or: 262) , ... ith reference to Bulliard's 
plate, had a cap measuring so-75 mm and the stem measured so-75 x 4.3-6.g mm 
With Secretan ( r833: 83) the cap of A. togularis measured 50 mm, it was "fauve­
nankin, revclU d'un soyeux blanc," the flesh was 7 mm thick, the stem 62.5 X 10.3 mm 
and Secretan referred to Bulliard's plate. With Kicl6c (r864: 163), who referred 
to Bulliard's plate the cap of A. togularis \\laS 4o-5o mm broad and "jaune-argileux 
pale." In Kummer's ( 1871: 85) key to the species of Pholiota, P. togularis follows 
immediately after P. praecox, of which it must have been just a form; later ( r882: 83) 
it was made to follow immediately after P. dura. 

The size, habitus, and colour of the specimens, depicted by Gillet ( 1876: 435, 
pl. 530) and named Pho/i()la togularis, strongly suggest that these must have been 
A. prauox; Gillet referred to Bulliard's plate but in the text Fries is mentioned as 
the author and in the index ( r876: 788) A. arrhenii as being conspccific with 
A. togularis. Pholiota togularis as described by Qu~let ( 1872: 125) is no doubt an 
Agrocybe (diameter of cap go mm) and so is probably Pholiota /ogularis as described 
by Saccardo ( rg r6: 678) (stem So- roo X 6 mm or more) as he referred to Quclet's 
description of 1872 and Bulliard's plate (on the other hand he also quotes Fries' 
Plate 104 fig. 4 of r884, depicting Conocybe jilaris and Cooke's Plate 350/379 of 
r884- r886, depicting C. blatlaria! ). 

Karsten ( r87g: 293) described Pholiota togularis as a very large species (diameter 
of cap 3o-go mm, stem 120 X 2-9 mm) with rust-brown gills. He referred on the one 
hand to Bulliard's plate, but on the other hand also to Fries' leones, r884: pl. 104 
fig. 4 (= CoMCybejilaris), to A. arrhtnii Fr. ( 1838: r6 r), and to A. mesodactylus Bcrk. & 
Br. ( 1848: 261, pl. g fig. r) . Earlier he had given a description in Latin ( r876 : 114) 
of A. togularis, which is a true copy of Fries' description of that species of 1874, 
to v.hich Karsten refers, as a lso to A. arrhmii Fr. ( r838: r6r ). Needless to say the 
two descriptions do not tally. From Britzclmayr's ( r883: '5' ) descriptions of 
A. togularis it is not clear to which species they pertain, very likely Agrocybe prauox 
as Britzelmayr later ( r8g3: g) described two forms, one of which he considered to 
be intermediate between Pholiota togularis and P. erebia, the other between P. togularis 
and P. ombrophila. Tt is impossible to identify the species described by Britzclmayr 
( 18g4: 252; reprint: 164) as A. blattariu.s as a Conocybe, as the surface of the cap is 
called "kur..: faserschuppig." 

The species described by W. G. Smith ( rgo8: 123) as Togaria togularis also must 
have been an Agrocybe (cap 56 mm, "pallid ochraceous, mild sienna or umber." 
stem 78 X 4·7 mm). 
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II. A g ari c us arrhenii Fr. 18 38 and A . togularis se n s u Fr. 
I 8 7 4• 

Agaricus arrhmii was first described by Fries in the ' Epicrisis' ( 1838: 161) and 
again and in greater detail in the 'Monographia' ( 1857: 307), where, while citing 
his description of 1838, he distinguished three forms: 

Form A was rather large but slender ("major at gracil is"), the stem measured 
75- 100 X 4.6 mm and was " fibrilloso-strialus," at the apex " lutesccns," farther 
down "fusccsccns," and it carried midway a large ring of which it was not stated 
whether it was striate or not; the cap measured 37·5 mm (" 1! unc."), it was "pallide 
ochracco," not stria te ("cxstrius"); the gills did not turn brown (" lutesccntes, 
dcmum pallidc fcrrugincac nee umquam fuscesccntes"). 

Form B was more slender, the stem thinner and often "flexuoso" and of this 
form, of which no sizes were given, it was stated that it corresponded exactly ("haec 
forma quae cxacte") with A. mesodactylus Berk. & Br. (diameter of cap 40 mm, 
stem 6o X 3 mm, slightly waving, and carrying midway a conspicuously striate ring). 

Form C was called very small, "pusillus," but nevertheless the stem measured 
25 (or even slightly longer) X 2.3 mm and the cap 25 mm. Fries believed these 
three forms to lie on a continuum and to be merely forms of one and the same species. 
From his description it is indcrd clear that the difference in size is the only real 
difference. 

It is most remarkable that in Fries' 'Hymcnomycctes' the name A. arrhtnii was 
withdrawn, having made way for A. logularis, of which accordingly A. arrhenii was 
cited as a synonym. It is equally remarkable to sec that the description of this 
A. logularis differs on five points from all Fries' previous descriptions of A. logularis: 
in the 1874 description ( 1) no sizes of cap and stem arc given, (2) the cap is still 
called "carnoso," but for the first time also "tcnui," (3) the colour of the cap is 
not called "dilute ferrugincus," but "pallidc ochraceus," (4) the colour of the gills 
is not "aquosc fcrrugincus" any more but " lutescentibus," and (5) although fries 
still refers to Bulliard's Plate 595 fig. 2, he mentions lor the first time A. arrhenii 
from 'Epicrisis' ( 1838: 161) an'd A. mesodactylus Bcrk. & Rr. ( 1848: 261, pl. 9 fig. t ) 
as synonyms. 

Obviously Fries changed his ideas ab.>ut the identity of A. logularis, while stating 
that the many specimens, collected by him, had taught him, what he had already 
suspected earlier to be true that the fungus, described as A. togularis, belonged to 
A. a"htnii. Linking his description of A. a"henii of 1857 with that of A. logularis 
of 1874 and choosing the latter name for the specific epithet, Fries stated that 
A. togularis is a very variable species with a variable habitus ("Proteus statura 
admodum varius"). 'ot too much significance should be auachcd (like many 
authors, however, did) to the fact that Fries never mentioned the striation of 1hc 
ring in eithn A. logularis or A. blallarius. He must Clthcr have overlooked this 
character or failed to include it in his descriptions. His anist, however, painted 
this striation very clearly ( 1884: pl. 104 fig. 4) and after all Fries declared his form B 
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of A. nrrhmii to be exactly the same as Berkeley & Broome's A. TT~Modactylu.s and their 
figure shows a conspicuously stria te ring ! 

It is the unexpected usc of an older na me for a different and younger taxon (a clear 
case of a name being misapplied) that created a confusion which has lasted to 
the present day. Only very few authors mentioned A. arrhenii while d iscussing the 
nomenclature of Plzoliola or Conocybe logularis or blat/aria and even then only casually 
(Qu~lct, J. E. Lange, KUhner, Singer, Orton) and very few authors mentioned 
A. arrhenii in giving the synonymy of Conocybe "togularis" or "blaUaria" as the case 
may be. This confusion is very well reOected in the works of Quelet. T his author 
(1872: 125) described Plzolwta togularis, which must have been an Agrocybe (diameter 
of cap go mm and gills "rouill~ pales"), like Quclet himself stated later ( 1894: 
485). In his 'Additions aux Agaricinees' ( 1872: 248) Quelet de~cribcd a Pholiota 
arrhtnii, saying that this species should be inserted immedia tely after P. togularis, 
described earlier (1872: 125). Still later, in his 'Supplement' (1872: 319) he added 
P. blaJtarin, saying that that species should follow immed iately after P. nrrlwnii. To 
Quclct these three species therefore must have seemed closely related. In the 'Flore 
mycologiquc' ( 1888: 96) we find a description of Hylophila (Cyclopu.s) omb1ophilus, 
a typical Agrocybe-speeies. Accepting the lcctotypification by Donk ( 1962 : 79) 
C;•clqpus (Qu~let) Barbier 1907 is a typonym of Agrocybe Fayod. The descl"ipllon of 
Hylophila toguloris in the 'Flore mycologique' is quite differen t from the one of 1872 
and turns out to correspond very well with the description Qu<!lct gave of P. arrhmii 
in 1872. The latter name has disappeared from the ' Flore mycologique', obviously 
having made way for Hylophila logularis, of which indeed A. arrhmii is said to be 
a synonym {only the spores arc much teo large, 14 p.) . 

In conclusion, in 1874 Fries described a taxon, which he called A. togularis, 
but in a ll his earlier publications this name had pertained to some species of Agrocybt. 
In 1874 Fries declared A. togularis to be identical with A. arrhmii, a species, which 
he had already described in 1838 and he withdrew the Iauer name in favour of 
the former. He stressed the point tha t A. togularis is a very variable species and this 
had led him earlier even to distinguish three forms of A. arrhenii. This fungus bec.."lUSC 
of its structural characters has been transferred to the genu~ Conoeybe, its correct 
name now should be Co11ocybe orrl1t11ii. 

IT f. II gar i c us b l a t I a r i 11 s Fr. 

In contrast to Agaricus arrltmii Fries never made a lterations of any importance 
in his descriptions of Agaricus blallariu.s (1821: 246; 1828: 29; 1838: 162; 1857: 308; 
1874: 216). From these it is clear that A. blottanu.s is a smaller and more slender 
species: "Est Galcra optimc annulata" (Fries 1857 : 308) . La ter Qu<!lct called th is 
species "un Galera muni d'un anneau" and this comparison has been made by 
other authors as well (for instance, W. G. Smith, tgo8 : 123). 

With Fries ( 182 1 : 246) the cap is "parvns" and "subcamosus," later he called 
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it "pusillus" and "camosulo" and of a darker colour than A. arrhenii ("ferrugineo, 
disco subumbonato obscuriorc laevi"), the margin is always called "striato." The 
stem is 12.5-25 X 2.3 mm (" !-1 unc. X 1 lin.") and in all his descriptions the 
surface of the stem is described as "sericeus" (as against " fibrillosus-striatulus" in 
A. arrhtnii ) and the gills as " aquosc cinnamomcus" ("lutescentibus" in A. arrhenii). 
In 1821 and 1857 Fries described the upper surface of the ring as " laevis" but in 
1838 and 1874 no description of this surface was given (in 'Elenchus' this species 
is merely mentioned, no description being given). 

Fries referred to the descriptions of this species by Duby ( 1830: 8 12), Sceretan 
(1833: 86), and Weinmann (1836 : 203) and these descriptions fully correspond with 
the one by Fries. But he only referred to a single illustration, Pla te 525 fig. 2 of 
Bulliard, which represents A. pygmaeus Bull. Of this figure Fries said in 'Elenchus' 
that the species depicted, so perfecrly corresponded with his A. blaJtarius that he 
considered Bulliard'~ species to be a non-annulate form of his A. blallarius! In 1874, 
however, he was somewhat more reluctant with regard to this statement and he 
then merely said that the habitus of his A. blattarius was a lmost the same as that of 
A. pygmaeus. Weinmann on the contrary believed that Bulliard's fungus did not 
correspond very well with A. blallarius, chiefly because the latter is annulate. 
Bulliard's illustration depicts fourteen specimens, all growing on a piece of wood 
and obviou.ly representing specimens of Psathyrella pygmaea (Bull. ex Fr.) Singer. 
Both Fries ( 1828) and Weinmann ( 1836) in this connection mentioned the picture 
of A. unicolor (Fl. dan., pl. 1071 ), depicting an annulate agaric, which may well 
have been Caterina marginala (Fr. ) Kuhn. or might represent A. blallarius Fr. 

Agaricus blaltarius therefore is an annula te Conocybe with the facies of a Caterina, 
it is smaller and more slender than A. arrhenii, it has a rather conico-campanulate, 
brown to yellowish-ochre, striate cap, the surface of the stem is rather silky-striate, 
and the stem carries a conspicuous ring of which the upper surface is striate-plicate 
(sec figures of P. blallaria, Harper, 19 12: 1011 , pl. 59 and of P. to.gularis, Rieken, 
1912: pl. 56 fig. 5; Bresadola, 1930: pl. 687; Kuhner, 1935: 161 ). 

I V. 'Tog ulari s' versu s 'b l attarius' in the li te r ature. 

Since Rieken ( 1912: 199) used the epithet 'togularis' for the species, which Fries 
named 'blattaria' and vice versa, a number of authors followed his example 
(Ovcrholts, 1924: 265, and 1927: 11 3; Brcsadola, 1930 : pl. 687 and 688; Kuhner, 
1935: 165; Kuhner & Romagnesi, 1953: 343; Moser, 1967: 230; Singer, 1950: 427) . 
But already earlier Cooke ( 1884-1886: pl. 350/379) had depicted Fries' A. blallarius 
as A. togularis Bull. and subsequently ( 188g-18g 1: pl. 11 72 B / 1173 B) Fries' A. 
togularis as A. blallarius Fr. Cooke's description (1890: 373) of C. arrhtnii (A. "blat­
tarius" ) and that (1886: 141 ) of C. blattaria (A. "togularis"), however, are far from 
clear and both descriptions show a good deal of resemblance. But the Plates 1 172 B / 
11 73 B and 350/379 no doubt do represent C. arrhenii and C. blatlari<J respectively. 
Rieken's descriptiom arc much clearer and th is is probably why the reversal of the 
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epithets is put down to him and not to Cooke. Curiously enough Cooke's plates and 
descr iptions arc not mentioned by Orton. 

Thus, since Rieken grea t confusion has existed about which epithet belonged 
to which species; the epithets 'filaris' and ' tcneroides' to some extent have been 
involved in this controversy. Indecdj. E. Lange ( I938: 63) called the nomenclature 
for these species " hopelessly confused." 

Kuhner ( I935: I66) made an unsuccessful attempt to arrive at an acceptable 
solution, but his own wording shows that he must have been rather sceptical about 
whether it was correct. He followed Rieken because "('interpretation de logularir 
par Rieken nc nous semble pas notoirement inexacte," also "l'interprchation de 
blallaria nous parait beaucoup moins certaine!" By leaving out a number of 
important data his exposition is very incomplete. He fa iled to stsess sufficiently 
the confusion caused by Fries' earlier descriptions of A. logularir, pertaining to 
a species of Agrocybe and in no less than four footnotes he brought forward arguments 
against his own decision. On carefully reading Kuhner's exposition one really finds 
more arguments against K uhner's conclusion than in favour of it. 

Orton attempted to solve the ' togularis-blanarius' controversy and did so, but 
only partly. I le demonstrated that the interchange brought about by Rieken was 
incorrect, but iu the end still did not arrive at the correct nomenclature as he 
overlooked a few important facts. First of all he only compared Fries' descriptions of 
I821 of II. logulari.r and A. blallarius without dealing with the exact identity itself 
of these two taxa. Neither did he mention the ever returning reference by Fries 
to Bulliard's Plate 595 fig. 2, which- as argued above-pertains to a species of 
Agrocybe, nor the fact that A. logularir from Fries' earlier publications really was an 
Agrocybe. lie did quote the diameter of the cap of Fries' Agaricus togularis as being 
75 mm broad ( = 3 unc.) but then ignored the fact that this size is much too large 
for any species of the Pholiolina group of Conocybe and accordingly is never met with 
in any of the descriptions of these species by post-Friesian authors. Orton also ignored 
the fact that- although in none of Fries' dcscriptiom the upper surface of the ring 
is described as either ' laevis' or 'striatus'- Fries in his description of I874 of Agaricus 
logulari.r referred to llcrkcley & Broome's A. mesodactylus, which was depicted by 
these authors with a beautifully stsia te ring. Xext, Orton made no usc of Fries' 
important statement that his form B of A. arrhmii (mentioned only cru>ually by 
Orton, but considered identical with A. logularir by Fries in 1874) corresponds 
exactly with A. muodactylus. He further wrote that Fries "replaced the name 'togulari.r' 
temporarily by 'arrhenii' in his ':vtonographia'," but this work contains both names, 
each accompanied by its own description of a fungus. Finally Orton's statement 
that "C. logulari.r was described as Agaricus (Pholiola} mesodactylus by Berkeley &. 
Broome" is not quite correct. It was Fries, who recognized in Berkeley &. Broome's 
description of A. mesodactylus his own A. arrhenii, which later he called A. logularir. 

A few more descriptions of C. logularis and C. blallaria and their interpretations 
may be mentioned to illustrate the existing confusion in this field . 

The interpretation of Berkeley's ( 1866: 93- gS, pl. I, No. I } black and white 
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picture (which lacks a description) of what he called A. arrhtnii is hazardous, but 
favours C. blallaria rather tha n C. arrhmii. 

Although Cooke ( 1877: 15 7) in a few short annotat ions ment ioned A. logularis 
and said that this species was synonymous with A. arrhmii and A. me.rodactylu.s, he 
also mcnlioncd II. mycmoides as being related and he referred to his Plate 85 fig. 3, 
which depicts a species, which very much resembles Conocybe blallaria ( this figure 
corresponds extremely well with Cooke's Pl. 350/379, depicting Co110cybe blallaria, 
but by Cooke was called II. logularis). 

Massee ( 1893: 213) gave the standard description of Co110cybe (' Pholiota' ) blat/aria 
to which he added a description of specimens seen by himself. These, indeed, must 
have been Conocybe b/allaria as they "resemble a Calera with a ring." In the standard 
description, however, he referred both to A. blattariu.s Fr. (1821) and to Cooke's 
Pl. 1172/ 11 73 B, which depicts C. arrhmii, and the spores arc only 4 X 2 I'· Vice 
versa in his description of Pholiota togularis, which probably pertains to C. arrhenii 
(spores 8 X 3·51'), Massee (I.e. : 212) referred to Bulliard's Pl. 595 fig. 2 ( = Agrocybe), 
to A. mesodactylu.s (=C. arrhenii)- thc. correct figure, Pl. 9 fig. 1 is cited but the text 
gives the wrong number of 681 (= A. mycenoides) instead of 32g-and finally to 
Cooke's Pl. 350/379 (= C. blattaria). 

The specimens that H arper (1912: ¥32) described as Pholiola togularis were 
"somewhat hygrophanous" and some "more hygrophanous," the gil ls were "toothed 
decurrent," the rings "evanescent," the spores 5 X 8 p, but neither germ-pore nor 
basidia nor cystid ia were mentioned. The description gives no sizes and the photo­
graph of 7 specimens (Pl. 32, scale not mentioned but no doubt somewhat enlarged, 
as is clear from Overholts'- t927: pl. 15- rcproduction of part of Harper's plate) 
shows these to have a habitus, which is unlike that of Conocybe togularis or C. blallaria, 
decurrent gills, and a ring, which looks more like an armuliform zone. 

J udging by Vclcnovskfs ( 1921 : 552) description of the macroscopic charac­
teristics of Calera togularis, this species representS Conocybe blattoria, a lthough the 
size of the spores is slightly too small (8-ro p ). Velenovsky did not srate whether 
the spores had a germ-pore or, whether the basidia were 2- or 4-spored; the cystidia 
were "from the ellipsoid base long sharp pointed" (translation Dr. F. Kotlaba). 
It is less certain whether Vclcnovskfs (192 1: sor) Pholiota blattaria is Corrocybt 
arrhenii. The size of the spores was given as g ro fl (which means they arc even 
longer than those of Velenovskfs Calera togularis!) and it is not stated whether the 
spores had a germ-pore and whether the basidia were 2- or 4-spored. The marginal 
cell~ were <'ailed "big, lageniform, thin pointed" ( translation Dr. F. Kotlaba). 

Rca ( 1922: r 13) described as Pholiola togularis very clearly Conocybe arrhenii, 
giving the correct sizes of the spores (7 9 X 3 4 /' ), but unfortunately he quoted 
Rieken's data of Pholiota togulans (ss. Rieken) for the other microscopical details 
("flattened germ-pore, cystidia fusiform, 25- 36 X 6-8 tt"), obviously havin& failed 
lfl notice Rieken's swi tching of the cpithrts. Vice versa, Rc.1. (I.e.) in his description 
of his Pholiola blallaria (spores 8- ro X 4-5 ft ) quoted Rieken's data of Pholiota 
blnttaria (ss. Rieken) for the other microscopical details ("cystidia fusiform-subulatc"). 
Orton ( tg6o: rgr) has a lready drawn attention to this error. 
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Overholts' descriptions of Pholiota blallaria ( 1924: 265 and 1927: 1 13) certainly 
pertain to C. arrMnii, but considerable doubt is justified as to whether Pholiota 
togularis as described by Ovcrholts (1924: 266 and 1927: 114) really is C. blattaria 
and nor an Agroeybe. The coloors given are not very convincing for C. blattaria, the 
diameter of the cap is too large ( ro-40 mm) and Bulliard's Plate 595 fig. 2 
( = Agroeybe) and Boudicr's Plate r or ( = C. arrhenii) were quoted. But O vcrholts 
did not mention a smell and he stated "cystidia none," no doubt meaning the 
absence of pleuroeystidia, which disfavours the interpretation as an Agrocybe. He, 
however, also referred to the plates given by Harper ( rg r2: rorr, pl. 59) and 
Cooke ( r884- 1886: pl. 350/379), both, particularly the latter, obviously depicting 
C. blat/aria. Konrad & .Maublanc ( rg2g: pl. 6g fig. 2) interpreted Ovcrholts' 
description of Pholwta togularis as C. blattaria, but their description of C. blat/aria 
really pertains to C. teneroide.s, which macroscopically very closely resembles 
C. blattaria. 

V. Conocybe arrhenii, C. apouiS, C. arrhenii var. hadrocystis. 

In the literature the descriptions of the macroscopical characters of Conocybe 
arrhenii show a fair uniformity and expose the variability of this species. Out of the 
only eleven descriptions, partly under the specific epither 'togularis' (Quelet, 
t888: g6; Boudicr, rgo6: 5t; Rca, 1922: 11 3; Konrad & ~[aublanc, 1929: pl. 6g 
fig. r) partly as ' blattaria' (Rieken, rg r2: tgg; Ovcrholts, 1927: 113: Brcsadola, 
1930: pl. 688; KUhner, 1935 : 150; KUhner & Romagnesi, 1953: 343; Singer, 
1950: 427; and Moser, 1967: 230) in which the size of the spores is given, only five 
(Overholts, Ki.ihner, KUhner & Romagnesi, Bresadola, and Singer) mentioned the 
number of spores per basidium (a lways 4) and only four the germ-pore. There is 
a great divergence of opinion about the latter, so tha t in the light of our further 
discussion the pore cannot serve our purpose. Over holts mere I)• indicated the possible 
presence of a germ-pore by saying that the apex of the pore is "sometimes slightly 
truncate," Konrad & Maublanc denied the presence of a germ-pore, Kuhner spoke 
of a "pore indiseutable mais pas toujours t:vidcnt," and Singer described the pore 
as being narrow or broad. 

But six authors mentioned the precence and shape of the chei locys•idia (not 
including Rca, who in his discription of 'togularis'-C. arrhenii in the presen t 
paper-quoted Rieken's discription of the marginal cells in what is ConOCJ'fl 
blallaria!). The first description is by Rieken ("spindclig, pfriemlich" for what is 
Conocybe arrhe11ii!). Konrad & Maublanc called the chcilocyst idia "cylindriqucs, 
sinueuses." In full accordance with both descriptions Ki.ihner ( 1935: 150) described 
these cells as "filiformc, a llonge, grclc," and Singer ( 1950: 4.27) as narrow and 
cylindrical. 

In the C. arrhenii-group the longest-known species, C. arrhemi is therefore charac­
terized microscopically by small spores and very narrow, cylindrical, and slightly 
flexuous marginal cells. They arc very well depicted by Kuhner ( 1935: 150), be it 
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not over their full length. Kuhner is the only author to mention the width of the 
cells a t the apex: 2- 4.7 ll i moreover he added that these cells a re " parfois clavule 
au sommet," but none of the eight cells he depicted show this swollen apex. 

It is thus very striking that J. E. Lange ( 1938: 62, pl. 106 A and A 1) described 
marginal cells with a conspicuously swollen apex ("coarsely hairshaped, apex 
slightly swelled up to 7 ll"); a lso his species occurred "early in the season, May­
April." Earlier Lange ( 1921 : 7) had a lready given a short and incomplete description 
of tllis species. In our material we have the same species (apex of the cheilocystidia 
3-7 ll• occasionally 9 /l) and all our nine Dutch collections and five out of eight 
Scottish collections were found either in March, April, or May; three Scottish 
collections were found early in June. Moreover we found that the spores never had 
a germ-pore (not mentioned by Lange). This species had already been noticed 
earlier in our country by Dr. C. Bas, who gave it the provisional name of'Conocybc 
vernalis'. On accoun t of these three striking features (swollen apex of the cheilo­
cystidia, absence of a germ-pore, and early occurrence) it is proposed to describe 
this as a new species-Conogbe aporos. 

It is quite possible that this species had already been noticed by earl ier authors 
and most certainly by Kuhner himself. QuC!et ( 1888: 96) for instance gave two 
separate periods of occurrence for Hylophila logulari.s: "printemps et fin d'automnc." 
Of P. logularis (= C. arrhmii ) 13oudier ( 1906: 51 ) said it occurred "gcneralement 
printanicre mais au.o;si en automnc," Rca (1922: 11 3) gave May till November 
as time of occurrence, Konrad & Maublane ( 1929: pl. 6g fig. 1) "printemps, etc, 
automne," and Singer ( 1950: 427, as Pholwtina blallaria) May till October. But the 
latter two authors did not describe the cheilocystidia as having swollen apices. 

KUhner ( 1935: 155) certa inly must have seen this species. In his observations 
on a species he described as C. blallaria forma examwlata, he said having found in 
:vfay r !1 specimens which had remnants of the veil on the cap, spores mca.suring 
7.2-8.7 x 4.2- 5 I' and having no germ-pore (!J, '•J'cxtremite de leurs poils d'arctc 
souvcnt renflcc en massuc ou en tete de 5-12/l de large[!)" and an "odcur parfois 
forte [ !]. T his description fully corresponds with ours of 'dentate' specimens of 
C. aporos, in which the veil instead of forming a ring had remained attached to 
the cap. 

Brcsadola ( 1930: pl. 688) described as Pholiola blatt aria yet another form of C. 
arrhmii. I ts cheilocystid ia were "clavato-cyl i.ndraccac, subcapitatac, 35-50 X 

12- 18/l," and its time of occurrence was not the spring, but the summer, and the 
species was "subinodora." We have in our material two collections answering this 
description, on which we based C. arrhmii var. hadroeysti.s. 

VI. Conocy be blal/aria and C. u exan s; Conocybe tener oides 
and C. p e r c i 11 cIa. 

for the d iscussion on the interpretation of Orton's Conoeybe uexans ( •g6o: 197) 
the reader is first of all referred to chapter 11 I, at the end of which the macroscopic 
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characteristics of C. blallaria arc g iven. As for the microscopic characteristics, th<: 
literature contains twelve descriptions (eleven authors) in which the size of the 
spores of that species is given as being c. 9- 12 x 5~ p.: Quclct (1872: 3 19 and 
1888: g6), Schroeter (1889: 6o8), Rieken ( 1912: 199), Harper ( 1912: 1011 ), 
Velcnovsky ( 1921: 552), Rea (1922 : 113), Bresadola ( 1930: pl. 687), KUhner 
( •935: 161), Singer ( 1950: 431 ), KUhner & Rornagnes i (1953 : 343), Moser ( 1967: 
230). Only Quclet ( 1872: 319) first mentioned a,,, later ( 1888: g6) 10 I'; Bresadola 
(1930: pl. 687) mentioned 7.5- 10 x 5~ p. and Rea (1922: 113) 8-to X 4-5 p., 
but with these three authors the size is always larger than that of the spores of 
C. arrhmii (either described as C. togularis or as C. blauaria). Rieken (J912: 199) 
was the first to mention the presence of a germ-pore, which he called very con­
spicuous and such a germ-pore was also described by Rea, Overholts, Bresadola, 
KUhner, Singer, KUhner & Romagnesi. Only three authors (KUhner, Singer, and 
KUhner & Romagnesi) mentioned the number of spores per basidium: 4· 

The first description of the eheilocystidia is by Schroeter ( 1889: 6o8) who called 
them "untcn bauchig, oben haarrormig"; he also gave a clear description of the 
macroscopic characters of this fungus and mentioned the large spores. Vclenovsky 
( 1921: 552) called the cheilocyst idia "from ellipsoid base long sharp pointed" 
(translation Dr F. Kotlaba) and KUhner ( 1935: 162) called them "ventrues, 
il panic suptrieure aucnuec ou contractec en un bee court et obtus" (clearly depicted 
by KUhner). 

Since Fries' description of C. blaltaria by its macroscopic characters, this taxon 
never caused any taxonomical problems, it was adopted by all post-Friesian authors, 
some of whom in the course of years added the microscopic characters ( large spore­
size and shape of chcilocystidia by Schroeter in 1889, large germ-pore by Rieken 
in 1912, basidia being 4-sporcd by KUhner in 1935). This is why we have rejected 
Conocybe vexans Orton, of which its author himself said, as indeed it is, that this 
species is identical with what KUhner had described as the 4-spored form of C. 
togularis, the Iauer, however, being just Conocybt blallaria as defined by us before. 

Orton stressed in his description of C. uxans that the cap is "nor or only slightly 
~triate a t margin on ly" and he believed that Rieken's C. togularis therefore must be 
his C. vexans, because Rieken "docs not specify a striate cap and shows a strongly 
striate ring in his figure. " Rieken, however, did call the cap striate ("durchscheincnd 
gcricft"), and his Pl. 56, fig. 5 docs show conspicuously striate caps and the rings 
of all annulate species of Conocybe are beautifully striate-plicate. Besides- as was 
reasoned in our chapter on morphology-the striation of the cap is of no taxonomic 
value. 

There is one very characteristic species in the annulate group of Pholiotin{), Conocybe 
ltneroides, of which only six descriptions can be found in the literature: J. E. Lange 
(1921: 7, as Plio/iota tmeroides), Konrad & Maublanc ( 1929: pl. 69 fig. 2 as Pholiola 
blat/aria, which they considered to be conspccific with C. leneroides), KUhner and 
Maire apud KUhner ( 1935: 162 as C. leMroides, but seep. 141 ), J. E. Lange ( 1938: 63, 

10 
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pl. to6 Bas Pholwla lemroid&r),and Singer ( •950: 43 1 as Pholiolina togularis f. bispora, 
which he considered to be synonymous with C. t~:neroitks) . The macroscopic characters 
as described in each of these six descriptions resemble each other very much indeed 
and they can hardly be distinguished from those of C. blallaria. All six descriptions 
mention two very stnking microscopic characteristics, which are quite different 
from those of C. blallaria, i.e. 2-spored basidia and strikingly variable cheilocystidia, 
•he shape of which besides differs considerably from tha t in any other member 
of the group. Lange ca lled these cystidia " cylindric, flask-shaped, obtuse," Konrad & 
Maublanc " fusiformes en forme de bouteille, a sommet obtus," Kuhner "claviformcs, 
non rctrccies en col au sommet," also "cylindraces ou subclaviformcs a sommet 
arrondi obtus," Maire " fusiformes," Singer " flask-shaped, cylindric, clavate." 

There is another description, really the seventh in this series that is the one of 
C. pucincla Orton, of which the macroscopic characteristics a re idenucal with those 
described for C. tentroidts and like C ltneroidu it has 2-spored basidia and extremely 

Figs. 1- 4. Conogbe oporos, habit sketches.- 1. Overvecn, 22 April 1961. - 2. Dorst, 2 April 
1957·- 3· Santpoort, Duin en Kruidberg, 2 june 1962. - 4 · Amsterdam, Amstcrdamse 
Bos, 30 April tg6s, holotypc. (All figs.: x 1.) 
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variable and curiously shaped chcilocystidia, which Orton has described as "obtuse, 
cylindric-clavate, utriform or irregular fusiform." Except for Singer all authors 
gave pictures of these cystidia. The inevitable conclusion is that C. perr:incla Orton 
is conspecific with C. ~neroides. 

A few points, concerning Orton's description of C. perr:incta, however, need 
discussion. 

Orton concludes his description by saying that his species is "distinguished from 
its allies by yellowish ring, dark Aesh in stem, obtuse marginal cystidia and spore 
size," thereby curiously enough leaving unmentioned the two major and very 
striking characteristics, the 2-spored basidia and curious chci locystidia. However, 
in the actual descript ion, the ring is ca lled "pale yellowish," but in the description 
of C. vexans { = C. blallaria), certainly a n a lly and ever its closest, the ring has the 
same colour, " pale dirty yellowish" and we fow1d the ring in C. blalwria (also in 
C. jilaris) whitish to even pale brown. Next, the flesh of the stems of all annulate 
species of the Pholiolina group is dark and even very dark to fuliginous brown in the 
lower part of the stem in mature specimen. For the spore size Orton gives to-I 2 x 
5- 6 J1 for C. percincla and I Q-12 X 6--6.5 ft for C. vexans ( = C. blallaria), SO here there 
hardly is a difference either. The cystidia, indeed, are "obtuse," but their very 
striking and very variable shape is left unment ioned. 

The size of the cap as given and depicted by Orton is rather large ( 12 38 mm), 
whereas Killmer mentions only 1o-16 mm, Maire 10-12 mm and the caps of our 
own specimens also were small, 6-13 mm. This difference, we at fi rst thought, 
might have some significance, but it has not, as Lange reported 15- 20 mm and 
Konrad & Maublanc even 2o-30 mm. 

The gills in Orton's description are called crowded and, indeed, he found 34 -40 
large gills. But Kiihner, while not actually stating a nything about the gills being 
either crowded or not, counted only 23--28 large gi lls and would not have called 
these crowded, as even in C. arrhenii ("blallaria" ), where he counted 26 35 large 
gills, he called them " moyennement serrccs." Perhaps there were so many gills 
in O n on's specimens because they were so large. 

With regard to the stria tion of the cap-an Wlrcliable character, as pointed out 
in the chapter on morphology- , we found that Orton in his exposition partly 
based some of his argumentS in favour of his interpretation of C. vexa11s and C. percil~&ta 
on some misquotations. Orton said the cap of C. /Qgularis "forme tetrasporique" 
( = C. blallaria) as described by Kiihner was "usually non-striate," but in fact 
Kuhner called it "striolc" (meaning: somewhat striate). lie further said, having 
retained the epithet 'blattaria' for what KUhner had called C. toguluris " forme 
bisporique" (- C. ltneroides) "s ince this is stated to have a striate cap in the 
description of .\-laire and Lange." But Lange did not mention the striation at all, 
neither docs his picture (Pl. 106 B) show any trace of striat ion. Orton called the 
caps of C. perr:inc/a " not striate when moist." J udging, however, from Orton's des­
cription of the colour of the cap ("pale yellow, deeper ochre-yellow at centre, then 
honey or tinged rl:lle-brown," ) he may well have dealt with specimens which already 
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were in the act of drying. It is extremely unlikely that any of rhe annulate species 
of the Pholiotina group should be non-striate in the moist phase. Konrad & Maublane 
recorded striate caps and Kuhner, very prudently, stated of the cap of C. ltneroides 
"non vu stric." 
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F'i~r.~ . 5-10. Corux:yb< orrharii var. ortlmu'i , habit sketches. - 5· Cronsvcld, Savcl5bo!, 26 Oct. 
1958. - 6. Ca.s t ricum, 28 cpt. 1968. - 7· 's-Gravcland, Borkesteyn, 8 Nov. 1g68. -
8. 's-Cravcland, Bockestcrn, 8 ~ov. 1968. - g. Apcldoorn, 11 Oct. 1!}69. 10. Apclcloom, 
12 Oct. 1g6g. (Al l fi~r.~.: X a.) 

Fig. 11 . C<Jrux:ybt arrhtnii vnr. hadrocystis, habit sketch. ='1icuwcrsluis, Over-Holland, 30 ept. 
1967, holotypc. (X a.) 
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In conclusion, we agree with Lange that C. uneroides is a species in it.s own right. 
KUhner (1935: 162) apparently favoured an intermediate point of view; it is true 
that technically he made the recombination Conocybe uneroides, but he obviously 
did not accept this ta.-.con as a species, as he interpreted it as a bisporous form of 
C. "U>guloris" ( = C. orrhenii). Therefore, his recombination is not valid. His figures 
very clearly show the difference in shape of the che ilocystidia between his 4- and 
2-spored forms of this species. KUhner & Romagnesi ( 1935: 343) mentioned C. 
lmeroides as a separate species, adding "N'cst probablcmcnt que Ia f. bisporiquc du 
C. loguloris (ss. Rieken) Kuhn." Singer ( 1950: 431) regarded this species as only 
a 2-spored form of C. blatt aria (" togularis"). 

Konrad & Maublanc ( 1929 : pl. 6g fig. 2) particularly stressed the point that 
what they described as P. bloltaria is synonymous with P. lentroidts Lange and from 
this it should be concluded that they found it.s basidia "to be 2-spored, although they 
did not specifically say so in their description. Orton, in spite of this, interpreted 
the species described by Konrad & Mauhlanc as his 4-spored C. vexans for the same 
reasons as he believed Pholiola togularis as described by Rieken to be his C. CJexaru, 
i.e. cap not clearly striate and ring strongly striate. As we pointed out previously, 
both reasons arc not valid, neither for C. togularisss . Rieken, nor for Orton's C. wxaru. 
Orton evidently overlooked the fact that Konrad & Maublanc's specimens must 
have been 2-spored. 

C. lmeroides must be a very rare species and one must bear in mind that each of 
the six authors mentioned has only seen one or two collections, calling the species 
"rather rare," or "assez rare." We have found it only once. It would therefore be 
impossible from one collection to study adequately the striking shape of the chcilo­
cystidia and the evidently even more striking variability of this shape. Only Singer 
found this species more often, once in the Kaukasus, once in the Altaj (Russia), 
also in Germany, Spain, and Austra lia, and he believed that this species probably 
occurs more often in the Soviet Union. According to Dr. Watling (personal com­
munication) it is not uncommon in the British Isles. 

The interpretation of C. blot/aria, mentioned by Orton ( 1960: 192) in his key 
remains obscure. Under item 3 of the key th<' alternative choice is between C. 
blat/aria and on the other hand C. r;exans and C. percin~ta of item 4· But the differences 
betwun the macroscopic characters figuring in both items and advocated for the 
specific delimitation arc too unreliable and vague. The colours of the cap and stem 
and particularly of the cap arc as argued in the chapter on morphology- too 
variable to go by in Pholiolina; besides under item 3 they are only called "frequently 
paler" for C. uxatiS and C. percincla (item 4) as compared with C. blat/aria. :Neither 
the striat ion of the cap {hardly different for C. blatlaria as compared with the two 
species of item 4) nor the floccose sealiness of the stem can be used for specific 
delimitation in this group of fungi, as outlined in the chapter on morphology. 
"either docs the ring, being "sometimes rather small or only striate where it joins 

the stem" in C. blalloria as opposed to being "well formed, often strongly striate" 
in the two species of item 4 furnish a dist inet difference. Far more importanl, however, 
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are the microscopic characters, but close scrutiny of the key reveals that both 
C. blal/aria and C. percincta have large spores and 2-spored basidia (curiously enough, 
in the key the basidia of C. percinc/a are called 2-spored or 2-3(- 4) -sporcd, whereas in 
the full description of the speci~o-s they arc just 2-sporcd and the chcilocystidia of 
C. bioi/aria are "variable, clavate, utriform or lageniform" and of C. percincla 
"cylindric-clavate or utrifonn or irregular fusiform-lagcnifonn." Orton ( 1g6o: 191 ) 
said, having "retained the epithet 'blauaria' for C. togulari.r forme bisporique Kilhn. 
( = Pholiota llr1eroides J. Lange)." So both C. percinc/a (as argued above) and C. bioi/aria 
sensu Orton are conspecific with C. lenlToidts. 

K.f.y TO Til£ SI'BCIE.S 

1. Velum paniale forming a distinct ring about half-way the stem or in upper half of the 
stem (in C. orrhtnii var. offhtnii and C. aporos sometimes forming appcndiculntc dC'nticles 
on margin of cap instead of a ring). 
2. Spores (g.g-) 10.8-12.6 X 5·3-{)·4 p, germ-pore con.•picuow. 

3· B:uidia 2-spored, cheilocystidia very variable, globose, subcylindrical, cl:wate, 
obovoid, utriform (Figs. 49, 52) . . . . . . . . . . . . . . . . C. ltntroidtS 

3· Basidia 4-sporcd or sometimes 4- and 2-sporcd on same gill, cheilocystidia lagcniform, 
obclava te or sicyoid and much more uniform. 
4· B:uidia exclush·el}• ,~-spored; cheilocystidia sicyoid (neck cylindrical, distinctly 

delimited from ' 'cntricosc cell-bod>•) or lngcniform, obclavatc (neck tapering 
towards acute or subacute apex (Figs. 38, 41 ) ; taJI species (stem 4o-7o mm). 

C. blallorio 
4- Basid ia both 2- and 4-spored and con3Cquently spores hoth large (10.8-12.6 X 

5·4--0.8 J•) and small (8.1--g.!l X 4·5- 5·4 p) ; cheilocystidia obclava tc, lagcniform, 
neck tapl'ring towards acute or obtuse apex, not or indis1inctly delimited from 
cell-body (Figs. 44-46) ; small species (stem 15- 35 mm) . . . . . C. jil.aru 

2. Spores (6.8-)7.2--9.9 X •J.I- 5·4 fJ, germ-pore conspicuow, very small or absent. 
5· Cheilocystidia obclav:ne, lageniform, never capitate or subcapitnte, nuk tapering 

towards acute or subacute apex, not or ind~tinctly delimited from cell-body 
(f'i&~· 44- 46) ; stem 1- 1.5 mm thick, small specios (cap 6-llo mm) . .. C.jilllm 

5· Cheilocystidia different; stem 1.5 mm thick or thickl"r, larger species (cap t t ·40 mm). 
6. Chcilocystidia filiform,' subcylindric, lngcniform, with elongated and often 

llcxuosc neck, few subcapitatc (Figs. 32. 33) , 22.5-50 X 2.5- 7-5 X 1.5- 4(-5) 1• ; 
veil usually forming a ring, sometimes only appendiculatc dcmicles on margin 
of cap. Sept.-Nov. . . . . . . . . . . . . . . . . C. nrrhmii vnr. Dffhmii 

6. Chcilocrstidia thicker and capitate (Figs. 30, 31. 34). 
7· Cr.rm-porc present butsmall ; cheilocystidia 25 50( 55) X 5 g( 10) X 5 151'• 

cpt.-Nov. . . . . . . . . . . . . . . . . . C. orrlunii vnr. hodrogstis 
7· Germ-pore absent; cheilocystidin 22.5- Go X 4 12.5 X 3-9 1•; veil usually 

forming a ring, sometimes only appendiculatc denticles on margin of cap: 
:0.1arch-Mny . . . _ . . . _ . . . _ . . . . . . _ . . _ . C. oporos 

1. Velum partiale incomplete, never forming a d~1 inct ring, but leaving rcmnams on lower 
half of stem or voh·a-like remnants at base of ~tcm (hitherto not rcportC'd from Europe 
and only from Algiers; for description, sec Kllhncr, 1935: 157) . . . . . C. peronolo 
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Figs. 12, 13. CoTUH:)·bt blallnria, habit sketches. - 12. Brncmar, lnvercauld Estate, 28 Aug. 
1961 . - •3· Tomich, •7 Sept. 1968. 

Figs. 14 •9· Conocybefilnris, hnbit sketches.- ' 'I· Oldcnznnl, Dijkhuis, 16 Oct. 1963.-
15. 's-Gr.wcland, Bockcstcyn, :~Aug. 1968.- 16. 's-Gravcland, Bockcstcyn, 25 Sept. 1968.-
17. 's-Graveland, lloeke1teyn, 3 Oct. 1968. - 18. 's-Graveland, Bockesteyn, 8 Nov. 1g68. ­
IQ. Snntpoort, Duin en Kruidbcrg, 1 Dec. 1g6o. 

Fig. 20. Conotybt teneroides, hnbit sketch. Santpoon, Duin en Kruidbcrg. 1 Dec. 1g6o. 
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Conocybe aporos Kits van Wav., sp. 110v. 

Figs. t - 4, 2 t- 24, 30, 3t 

MISAPI'I.IED NAMP. : Pholioto toguloris (Bull. ex F'r.) Quel. souu .J. E. Lange in Dansk bot. 
Ark. 2 ( 11 ) : 7· 1921; Fl. agar. dan. 3 :63, pl. 1o61ig. A, A 1. 1938. 

SELECTED DESCRJPTION AND tLLUSTRATtON.-j. E. Lange, Fl. agar. dan. 3 : 63, 
pl. to6 fig. A, A 1. tg38 (P. logulari.s). 

Pileus 12-40 mm latus, primo semiglobatus vel campanulatus, dcin convcxus vel plano­
convexus vel plano-conc:wus, subumbonatus, striatus, centro obscure fulvus (Munsell 
5 YR 3/4, 4.'3, 4/4) vel fuscus (Munsell 7·5 YR 4/2), marginem versus brunncus vel ochraceo­
bnanneus (Munsell 7·5 YR 4 4, 5/4, 6/6). lacvis vc:l intcrdum rugulosus, h)•grophanus, 
sine velo. 

Stipes 21 52 X 1.5 4 mm, cylindraceus, ad basin paulo inerassatus, 4- 5 mm, etiarn 
elavatus, striatum supcrfieiali argenteo-albclla ornatus, npiee p:Ulidc einnamomcus, deorsum 
brunncsceru, ad basin atro-fuligineus, apice albo-pruinosus. 

Annulus sat arnplus, distans medius, supcme striato-plicatus. 
L.amcllae ~17-sS, confcrtae, ventricosae, anguste vel pcranguste adncxac, 3-5.5 mm latac, 

obscure ochracco-bruoncac {Munsell ± 10 YR 5/4), ad acicm Oocculoso-dcnticulatac, albae. 
Caro in pilco 2-3 mm erassa, obscure fulva, in stipitis parte apicali cinnamomca, dcorsum 

brunncsecns, ad basin atrobrunnca, odore nullo vel aciduloso vel Ptlorgonii. 
Sporac (7.2-)8.1-g.9 X 4·5-5·4 p, cllipsoidcac, subamygdaliforrncs, sub microscopic 

citrinac, apiculo parvo, poro nullo. Basidia { 19 )21 27.5( 30) X (5 )6 7·5( 9) Pd·sporigcra . 
Plcurocystidia nulla. Chcilocystidia 22.5 6o X (3-)5- •o(-11) X 3- 7(-g) p, copiosa, conferta 
(qua de causa larncllarum acics stcrilis), subcylindrica vel sublagcniformia, sacpc Ocxuosa 
vel irregularia, apieibus incrassatis. Pilei cuticula e ccllulis clavatis vel vesiculosis Ionge 
stipitatis sacpc ochraceis formata. 

Tcrrieola, vernalis, mensibns 111- V inventa. 
Typus: Amsterdam, Amstcrdamsc Bos, 30 Apr. 1965, F.. Kits van Wacertn (L). 

MACROSCOPIC CHARACTERS.- Cap t2- 40 nun, at fi rst semiglobate to campanulatc, 
more rarely conico-eampanulate, soon convex, then plano-convex and even plano­
concave, often subumbonate, when moist striate from margin up to t/4- 2/3 of 
radius of cap, surface smooth but sometimes sl igh tly rugulosc, ve• y slighlly viscid 
when moist, the centre dark reddish-brown (M. 5 YR 3/4, 4/3, 4/4) to dark brown 
( i\1. 7·.1 YR 4/2) towards thr margir brown or ochrr -drown (M. 7·5 YR 4/4, 5/4, 
U/6); hygrophanous, leaving central half ochre-brown (M. 7·5 YR 6/6) and the 
peripheral half yellowish (M. 10 YR 7 6 ; 2.5 Y 8t4) striae disappearing. Marginal 
veil as a rule absent. 

Stem 2 t- 52 X 1.5- 4 mm, equal, at the base slightly thickened (4-5 rnm) or 
even clavate, hollow, non-rooting, very pale yellowish-brown at the apex, increasingly 
brown towards the base and dark fuliginous brown in the lower part ( t/2- t/3) 
of the stem and particula rly at the base, these colours being partly masked by a 
silvery-whitish, somewhat shming, fibrillose-striate laye-r, often disjointe-d below the 
ring and covering the entire stem, the apex over a variable distance pruinose. 

Velum part iale large, culT-like, usually descending, about midway or even slightly 
lower down the stem, felt-like, white or orange-brown from sporc-deposiL~, coarsely 
striate-plicate above. Occasionally the veil, instead of forming a ring, remains 
along the entire margin of the cap as small white dcnticles, either a ppcndiculate 
or upturned or stuck LO the surface of the cap very close to the margin. 
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Gills crowded, numerous (L 27-38), ventricose, narrowly to very narrowly 
adncxed, 3- 5.5 mm broad, dark ochre-brown (M. ± 10 YR 5/4), edge flocculosc­
dcnticulate, white. 

Flesh in the centre of the cap rather thick, up to 2-3 mm, dark reddish-brown, 
dirty pale yellowish when dry, in stem pale yellowish-brown at apex, increasingly 
brown towards the base, very dark brown to blackish-hrown at the base. 

Smell sometimes none but usually, particularly after bruising and particularly 
in young specimens, distinclly acidulous or pclargonium-like. 

MICROSCOPIC Clit\RACTBRS.-Spores ellipsoid to slighlly amygdaliform, yellow 
(M. 2.5 Y 7/6; 5 Y 8/6), with a trace of red in water, apiculus small, germ-pore 
absent, wall of normal thickness (7.2 )8.1 9·9 X 4·5- 5·4 f.l·) 

Basidia 4-sporcd, ( 19 - )21-27.5(-30) X (5-)6-7.5(-g) I'· Chcilocystidia closely 
packed (edge of gill stcnlc or with only sca ttered basidia), subcylindrical, suh­
laf$eniform to lagcniform, often irregularly shaped andtor rfexuose, the apex con­
spicuously swollen, colourless, the wall of normal thickness, 22.5-6o x (3-)5-10(- 1 1) 
X 3- 7.:;(-g) {t, in between them often a small number of small sphcropcdunculate 
cells. Pleurocyst idia none. 

Cuticle of cap hymeniform, for full description, see p. 126. 
Superficial hyphae of stem, for full description, sec p. 1 26). 
HADITAT.- On clayey or rich soil in deciduous woods (Quercus, Salix, Populus) and 

orchards, gardens, parks, along roadsides ; solitary or in small groups, rarely 
gregariously in large groups. March to May. Uncommon. 

COLLECTIO:SS EXAMINED. 
X ETtlf:RL.ANOS 

N o o r d - II o I I a n d: Amsterdam, Amstcrdamsc Bos, 1 .May 1961, E. Kits 
uan Waveren (L) ; 30 Apr. 1965, E. Kits van Waverm (type, L) ; Ovcrvecn, 22 Apr. 
tg6t, ]. van Brummelen (dentate form, L) ; Santpoort, &llate Duin en Kruidbcrg, 
2 J une 1962, E. Kits van Waverm (dentate form, L). 

1'\ o or d - B r a ban t: Dorst, 20 Apr. 1954,5 May 1955,6 May 1965, 14 March 
1966, P. B. Jansm (L) ; Dorst, 2 Apr. 1957, C. Ba.r (L) ; Baarle-)lassau, 2 May 1965, 
P. /J . ]ansm ( L). 

Limburg: 5 Apr. 1967, Eysder Bos, P. B. ] ansm (L). 

BR!TISJI ISI. I'-~ 
P erthshirc: Loch Rannoch, 13 May t!)67, P. D . Orton 2945 (E) ; 

Camghouran, 14 :\'lay 1967, P: D. Orton 2946 and 2947; 24 May 1967, P. D. Orton 
2937 ( E) ; Rannoch, 26 May 1967, P. D. Orton 2938 (E) ; Trinafon, 4 junc 1_967, 
P. D. Orton 2939 (E) ; Dall,, 7 June 1967, P. D. Orton 2940 (E) ; Camghouran, 1 1 June 
1967, P. D . Orton 2941 ( I~) . 

OosERVATIONS.- For nomenclatura l discussion, sec p. '35· 
The spores of this spec ies when compared with those of C. arrhenii, apart from 

lacking a germ-pore arc also very slightly larger, the difference being very small but 
real. This conclusion is based on the evidence of 20 measurements in each of six 
collections of C. arrhmii and each of eight collections of C. aporos. Accordingly, the 
basidia in C. aporos were also found to be vcr>' slightly larger. The chcilocystidia of 
C. aporos arc not only capitate, hut also slightly thicker than those of C. orrhenii. 

Like in the description of C. arrhmii, we wish to stress the point that it is extremely 
misleading when the velum partiale, instead of forming a ring, fai ls to do so and 
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remains as appendiculatc denticles on the margin of the cap. In a ttempting to 
identify such specimens one might very easily be led into the group of exannulatc 
species of PholioliTUJ, some of which may have irregularly shaped and even capitate 
cheilocystidia. In the species of that group, however, a germ-pore is always present 
{except in C. uestita) and the species do not exclusively occur in the spring. 

Conocybe arrhenii (Fr.) Kits van Wav., comb. nov. 

Agaricus arrhtrtii Fr., Epicr. t6t. 1838 {hasionym) ; Monogr. 307. tiiS7· - Pholiola arrhtnii 
(Fr.) Qucl. in Mem. Soc. Ernul. MontbCI. 2 : 248. 1872. 

Agarirus mt:SQ(/actylus Rcrk. & Br. in Ann. Mag. nat. Hist. II 2: 261, pl. 9 fig. 1. 1848. 
MISAPPUED SAMP.S. 

Agaric11s /ogularis Bull. ex Fr. Stnnt Fr., Hym. europ. 216. ~874.- H;·lophila logularis (Bull. 
e:< Fr.) Qucl., Fl. mycol. 96. t888. 

Agaricus blallarius Fr. sensu Cooke, Ill. Brit. Fungi, pl. 1172 B I 1173 B. tll8g- t8gt. -
Pholiota blatloria (Fr.) Ri<"kcn, BHittcrp. t9!J, pl. sG fig. 3, '9'5· - CoTUH::J'be blallaria {Fr.) 
Kuhn., Le Genre Calera 150. •935· 

SEt.ECTEO DESCRIPTIONS AND ILLUSTRATIONS.-Bcrk. & Br. in Ann. Mag. nat. 
Hist. II 2: 26 1, pl. 9 fig. t. 1848 (A. mesodacry/us) ; Cooke, Ill. Brit. Fun~i: pl. r 172 B/ 
1173 B. r889- 189• (A. blallarius) ; Bouclier, Icon. mycol., .cr. 4, Lrvrais. r8: pl. 
provis. 325. 19o8 (= 1 : ~·; 2 : pl.. rot. 1904-11) (P. togularis) ; Rieken, 13Uittcrp. 
•99, pl. 56 fig. 3· 191!1 (P. b/attana) ; Konr. & Maubl., Icon. sci. Fung. I : pl. t>g 
fig. r. 1929 (7'. togularrs); Bresadola, Icon. mycol. 14: pl. 688. 1930 ( /'. blattaria) ; 
Kuhner, Lc Genre Calera 150. •935 (C. blallaria). 

OTHER DESCRIPTIONS.-Patouillard, Tab. anal. Fung. 4 : 154, pl. 112. 1885 
(A. togularis) ; Saccardc, Syll. Fung. ~ : 738. r887 (1'. lo~ularis) ; Peck in Bull. . Y. 
St. Mus. 122 : •45· 1908 (P. togulans) ; Rca, Brit. Bas1d. 11 3. 1922 (P. togularis, 
except description of gcrm-JX>rc and cystidia, misquoted from Rieken) ; Over holts 
in :-1. Am. Fl. 10 (4) : 265. 1924 (P. blattaria) ; Overholts in Ann. Mo. bot. Gdn 
14: 113. 1927 (P. biallaria) ; Singer in Acta Ins t. bot. Acad. Komar. Sci. URSS, 
Scr. 2 (Pl. crypt. ) 6 : 427· 1950 (P. blallaria) ; Kuhn. & Romagn., Fl. anal. 343· 
1953 (C. blallaria) ; Orton itr Trans. Br. mycol. Soc. 43 : 192. 1960 (C. togularis) ; 
Moser in Kl. KryptFI., Ed. 3, 2 (B/2) : 230. 1967 (P. blaltana). 

MACROSCOPIC CIIARACTERs.- Cap r 1- 30 mm, at first campanulate, soon convex 
and often subumbonatc, rarely distinctly umbonate, finally applanate or even 
plano-concave \Vith upturned margin; surface smooth, often famtly to distinctly 
rugulosc; when cruircly moist or not or only slighdy striate (but sometimes striate 
from margin up to •/3- •/4 of radius of cap), dark reddish-brown or purplish­
brown (M. 2.5 YR 2/4; 5 YR 3/3, 3/4, 4/3) , ncar the margin browner (:VL 5 YR 4/4) 
and at the margin just brown (M. 7·5 YR s /6) ; when only slightly less moist or 
when striate, centre (and striae) reddish-brown or purplish-brown and towards the 
margin of the cap (hctwccn the striae) yellowish-brown (M. 7·5 YR 5/6, 6/6; 
ro YR 5/6) and ncar the margin sometimes brownish-yellow ( ro YR 6/6, 7{6), the 
centre remaining darker (M. ro YR 6/8, 8j8), the striae disappearing. Marginal 
veil as a rule absent (but sec below). 

Stem 17 62 X ( r-) 1.5- 3(-4) mm, equal, often slightly and gradually thickening 
at the base, firm, hollow, non-rooting, covered by a thin but dense fibrillose-striate 
silvery whitish layer in the upper half, becoming thicker in thr lower half, sometimes 
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even Aocculose to scaly-fibrillose and usually disjointed or even parLly disappearing, 
exposing the colour of the stem. This colour, parLly masked by the whiush layer, 
is very pale brown (.M. 10 YR 8/3) at the apex, becomes incrcasinsly brown towards 
the base, dark reddish-brown to tuliginous brown in the lower 1/4- 1/ 3 of the stem 
and blackish-brown at the base. Stem slightly to coarsely pruinose above the ring 
or only at the apex. 

Velum partiale almost always forming a very conspicuous cuff-like ring, which 
is large, descending but sometimes ascending, located about midway or citl1er 
higher up or even slightly lower down t11c stem, felt-like, whitish to cream-colour, 
upper surface coarsely striate-plicate and umally orange-brown because of spore­
deposits. Occasionally the veil, instead of forming a ring, remains along the entire 
margin of the cap as small white dcnticles, citl1cr appcndiculatc or upturned or 
stuck to the surface of the cap ve1-y close to the margm, rarely somewhat higher 
up or even close to the centre of the cap. 

Gills crowded (L 26-33), ventricose, narrowly and sometimes very narrowly 
adncxcd, 2- 4 mm broad, ochre- or yellowish-brown (.M. 7·5 YR 5/6; 10 YR 5/4- 5/6), 
edge Aocculosc-denticulate, white. 

Flesh in centre of the cap o. 75-1.~ mm thick, very thin ncar L11c margin, dark 
reddish-brown or very dark brown (M. ~ YR 3/3. 3/4; 10 YR 3/4) in the cap, 
in the stem pale brown (M. 2.5 Y 8/ 2, 8!4) at the apex, very soon becoming darker 
towards the base, very dark brown to rcdd1sh-brown in the lower half and fwiginous 
blackish-brown at the base. 

Smell none. 
MicROSCOPIC CHARACTERS.-Spores ellipsoid to slightly amygdaliform, yellow 

(M. 2.5 Y 7/6, 8/6; 5 Y 7/6, 8/6) with a trace of reel in water, apiculus small, germ­
pore small and inconspicuous, (6.8-) 7.2 8.1 (-g) X 4.1 4·5( 5) I'· 

Basidia 4-sporcd, 17.5-25 X 5-7.5 I'· 
ChcilocySLidia closely packed (edge of gill sterile or with only scattered basidia), 

filiform, subcylindric, sublagcniform to lagcniform, rarely subcapitate, often 
irregularly shaped and/or Aexuose, colourless, wall of normal thickness, 22.5-50 x 
2.5- 7·5(-g) x 1.5- 4(-5) 11. 

Pleurocysticlia none. 
Cuticle of cap hymcniform (for full description, sec p. 126), cells 27.5-6o X 

8-27·5 ll· 
Superficia l hyphae of stem below ring, for full dcscri,r.tion, sec p. 126. 
HADITAT.-On clayey or rich soil in deciduous woods (Q.uemu, Salix, Populus) and 

orchards, gardens, parks, along roadsides; solitary or in small proups. September 
to early ·ovcmbcr. Uncommon. 

Coli>OCYUE ARRIIt;NII var. ARRIIENII Figs. 5 10, 25- 29, 32, 33 

For ~-ynooymy. SC<' p. ••H· 

MtcROSCOPIC CIIARACTf.RS. Chcilocystidia filiform, subcylindric, sublageniform 
to lagcniform, rarely subcapit.ate, often irregularly shaped and/or Acxuose, 22.5- 50 x 
2.5 7·5(--9) x 1.5 ·4( 5) fl. 

COLLECTIOI'S EXAMINED. 
:\ETHER LANDS 

G c I d c r I a n d: Apcldoorn, Royal Estate, 1 1 Oct. 1969, E. Kits 11an Waurm {L ). 
!\" o or d- H o II a n d: Amsterdam, Arnsterdarnsc Bos, 7 1\"ov. 1959 and 26 Oct. 

1961 , E. Kits van Wavtmz (L); Castricum, Dunes of County Watcrsupply, 28 Sept. 
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28 29 

Fi~. ~5 ~a. CofUJe) bt arrhmii vnr. arrhenii (Anmcrdnm, Anutcrdnmse 1~, 26 Oct. 1961 1. -
25. Chcilocystidiogrnm. - 26. Spores.- 27. Basidia. - 28. Cclb of surface of cap. (Fig:s. 25, 
27,28: X 575; Fig. 26: X 1212.) 

Fig. 29. CoiiiK)bt arrhtnii var. arrhtnii (Lake Vym wy, 10 cpl. 196o). Hyphae of stem. 
(X 575·) 
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1968 E. Kits van Waveren (dentate form, L); 's Graveland, Estate Boekesteyn, 8 Nov 
1968, E. Kits van Waveren {both annula te and dentate forms, L). 

Limbur g : Gronsveld, 26 Oct. 1958, R. A. Maas GeestaOJJUS (L); Mook, near 
Plasmolen, 23 Oct. 1964, E. Kits van Waveren (L). 

B RITISH ]SLI!S 
M on t go m er y s h ir e: Lake Vymwy, 10 Sept. 1960, E. Kits van Waveren (L). 
Mo rays h ire : Damaway, 24 ept. 1955, P. D . Orton 615 (E). 

Coxocvot:: ARRIIENJJ var. hadrocystis Kits van Wav., nov. var. 
Figs. 1 1, 34-37 

MISAPPueo SAME (but good description and illustration). 
Pholiota blattaria (Fr. ) Que!. srnsu Bres., Icon. mycol. 14: pl. 688. 1930. 

A var. arrhmii diffen chcilocystidiis latioribu.s, 5-9(-10) p, ct apice distinctissime clavato· 
c:apitntis, 5 15 I'· 

Typus: icuwc~lui<, Ovcr-Hollnnd, 30 Sept. 1g67, E. Kits oan Wovtrro (L.). 

This variety d iffers from the typical variety by the more irregular and very 
variable shape of the chcilocystid•a, which besides arc broader, 5-9(-10) ft, and 
above a ll distinctly clavate-capitate, 5- 15 p.. Isolated and small groups of sphcro­
pedunculate cells occur between them. 

CoLLECTtO!'s EXAMTNED. 

~ETIIERLANDS 

U t r c c h t: 1 ieuwcrsluis, Estate Over-Holland, 30 Sept. 1967, E. Kits van 
Wauertn {type, L). 

Z u i d -II o If and: Rotterdam, Kralingerhout, 17 Sept. 196o, G. Bas {L). 

Onst::RV,\TIONS.-For nomenclatural discussion, see p. •35· 
KUhner's description (1935: 151 ) of the germ-pore in C. "blattaria" (= C. arrknii) 

("pore indiscutable mais pas toujours tres evident") is exactly the same as that of 
the germ-pore in C. "blallaria" ,f. dentata ("pore indiscULable assez distinct, pas tres 
evident pourtant"), but curiously enough he depicted very distinct germ-pores for 
c . .. blattaria" f. dent at a but none at a ll for c . .. blallaria ... 

Again (see p. 124) we wish to stress the point that it is extremely misleading when 
tl1c velum partialc, iustcad of forming a ring, fails to do so and remains as appen­
dicula tc denticles on the margin of the cap. I n anempling to identify such 
specimens one might very easily be led into the group of exannulate species of 
Plzoliotina, none of which, however, have the thin non-capitate chcilocystidia of 
C. arrhenii. 

We once found ('s-Graveland, Esta te Boekestcyn), specimens of the dentate form 
of C. arrknii, of which the spores showed an unusual variation in size and were 
somewhat larger, (7.7- ) 8.1- 10.8 X 4·5- 5·4 It in one specimen in which 2-spored 
basidia were definitely found and (8.1-) 9-9·9 (-10.8) x 5-5.4 (-5.9) It in anotl1cr 
specimen in which in spite of a long search no 2-spored basidia were seen. The 
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Figs. 30, 31. CoMeybt aporos, chcilocvstidiogram. - 30. Ovcrvecn, 22 April 1961. -
31. Amsterdam, Amstcrda.msc Bos, 1 May 1g61. (Both figs.: X 575.) 

Figs. 32, 33· Conogbe affhtnii var. arrhenii, chcilocystidiogrom. - 32. Cal!tricum, 28 Sept. 
1g68. - 33· Mook, 23 Oct. 1964. (Both figs.: X 575.) 
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basidia in these specimens were larger than usual, 21-38 X 7·5- 10 p.. In the same 
area of this loca lity we found specimens of C. jiloris which were 4-spored and others 
which had both 4-spored and 2-spored basidia and also large quantities of specimens 
of the common 2-spored fonn of Golerino 11ona (Petri) KUhn. 

Unlike C. oJmos, of which the chcilocystidia also arc distinctly capitate, var. 
hodroc;•slis occurs in the autumn and possesses spores with a gcnn-porc. 

CONOCYB£ BLAITARIA (Fr.) Ktihn.-Figs. 12, 13, 38-43 

Agaricus hlallariu.s Fr., Syst. mycol. 1 : 246. 1821; Elench. 1 : 29. 1828; Epicr. 162. 1838; 
Monogr. Hym. Suec. 1: 3o8. 1857; Hym. europ. 216. 1874·- Pho!iola hiallario (Fr.) Q.l.reJ. 
in Mem. Soc. Ernul. MontbCI. II 5: 3•9· 1872. - Hylophila hlotloria (Fr.) QuC:J., Fl. mycol. 
g6. 1888. - Togario hlallan·a (Fr.) W. G. Smith, Syn. Brit. Basid. 123. 1go8. - Conoghe 
hialloria (Fr.) Kuhn., Le Genre Calera 161. 1935 (misapplied). 

Conocyhe cexans P. D. Orton in Trans. Br. mycol. Soc. 38: 197. 1935. 
MISAPPLIED NAidP.S. 

A.garicus logularis (Bull. c.x Fr.) Fr. unsrt Cooke, Ill. Brit. Fungi pl. 350/379· 1884- 1886.­
Plwliata lagularis (Bull. ex Fr.) Rieken, Blllttcrp. 199, pl. 56 fig. 5· •9•5·- Conoghe togularis 
(Rull. c.x Fr.) Kuhn., Le Genre Calera r6r. 1935 ("Rieken"). 

S&L.ECTED DESCRIPTIONS AND ILLUSTRATIONS.- Cooke, JIJ. Brit. Fungi PJ. 350/379· 
1884- 1886 (A. Ulguloris); Rieken, Bliltterp. 199, pl. 56 fig. 5· 1912 (P. logulorio) ; 
Brcsadola, Icon. mycol. 14: pl. 687. 1930 (P. loguloris); KUhner, Le Genre Galera 
161. 1935 (C. toguloris); Kiihner & Romagnesi, Fl. anal. 343· 1953 (C. loguloris). 

OTHER DESCRIPTJONs.-Duby, Bot. gall. 812. 1830 (A. blallorius) ; Secretan, 
Mycogr. suisse 86. 1833 (A . blollarius) ; Karsten i11 Bidr. Kann. Fin!. >lat. Folk. 
35 : 114. 1876 and 32 : 2~3· 1879 (P. blollorio); Gillet, Champ. Fr., Hymen. 4~3, 
pl. 519. t876. (P. blotlano); Cooke, Handb. Brit. Fun~i 141. 1886 (A. topulans) ; 
Saccardo, Syll. Fung. 5: 738. 1887 (P. blallorio); Schroeter w Kr~ptFI. Sehles. 3( 1 ) : Go8. 
1889 (P. blotlaruz) ; Massee, Brit. Fung. Fl. 2 : 213. 1893 (1. blolloria); Harper in 
Trans. Wis. t\cad. Sci. ArtS Leu. 17(2) : 1011. 1912 (P. blollorio) ; · Velrnovslcy, 
Ccskc Houby 552. 192 1 (Calero loguloris); Rca, Brit. Basid. 113. 1922 (P. blallorio, 
except dcscnption of chezlocystidia, misquoted from Rieken) ; Singer i11 Acta I nst. 
bot. Acad. Komar. Sci. URSS,. cr. 2 (Pl. crypt.) 6: 431. 1950 (Pholiolino toguloris). 

MAcROSCOPIC CHARACT&RS.- Cap 8-15 mm, conical, eampanulate or conico­
campanulat~, when moist strongly striate from margin up to 1/2-?./3 of radius of 
the cap, surface smooth, the centre and striae dark ochre-brown or dark yellowish­
brown (lvL 10 YR s /8), outSide centre and between striae brownish-yellow or dark 
yellow (M. 10 YR 6/8, 7/8); hygrophanous, drying ou t to yellow (M. 10 YR 8/8) 
and even pale yellow (:--1. 2.5 Y 7/4), striation completely disappearing. Marginal 
veil absent. 

Stem 40 70 X 1- 1.5 mm, equal, slight ly thickened ncar and at the base, hollow, 
non-rooung, at first dirty wh1tish and only slightly coloured towards the base, 
covered over itS entire length by a very thm, silvery, white, silky, fine fibrillose­
striate superficial layer, through which the colour of the flesh appears, later very pale 
yellow (M. 2.5 Y 8/4) at the apex, becoming slightly darker and browner towards 
the ring, pale yellowish-brown (:M. ± 10 YR 7/6) just above the ring, further down 
yellowish-brown (M. 10 YR s /6) to brown or bronze-brown (M. ± 7·5 YR 5/6-4/4), 
after removal oft he superficial whitish layer fuliginous brown at the base, increasingly 
pruinose from ring upwards. 
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Fi~. 3~-37. CoiiOC)bt nrrhtnii var. hadrocystis ( ieuwcrsluis, Over-Holland, 30 Scpl. 1967, 

holotypc:) . - 3~ Chcilocystidiogram. - 35· Cells of surface of cap. - 36. Spores. -
37· Basidia. (Figs. 34, 35, 37: X 575; Fis. 36: X 1212.) 

II 
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Velum partiale always forming a conspicuous, thick (o.s- • mm) and broad 
(2.s-6 mm) ring, located about •/4- •/3 of the total len$_th of the stem from the 
apex, as a rule conspicuously sLanding out horizonLally from lhe stem (not cuff­
like and rather reminiscent of the ring of Lepiota procera), often becoming detached 
from the stem and then movable and easily slipping down the stem of breaking and 
then disappearing a ltogether, striate-plicate above, whitish or very pale brown 
(M. 10 YR 8/3), sometimes the upper surface orange-brown because of spore­
deposit. 

Gills fairly crowded (L 1 ~-23) ventricose, narrowly adnexed, 2 2.s mm broad, 
dirty brown (M . 10 YR s /4) to yellowish-brown (M. 10 YR s /6), edge Aocculose­
dentate, white. 

flesh in lhe centre of the cap o.s- • mm thick, very thin ncar the margin, dark 
yellowish-brown (M. 10 YR s/8), in the stem very pale yellow at the apex, becoming 
pale brown ncar the ring and then increasingly brown towards the base, dark 
fuliginous brown at the base. 

Smell none. 
MICROSCOPIC CHAR.\CTERS.- Sporcs ell ipsoid tO slightly amygda)iform, yellow 

( .\II. 2.S Y 8{8) with a trace of red in water, apiculus fairly small, germ-pore large 
( t.S- 2 p ), (g.g-)to.S- 12.6 X S·4 6.8 p. 

Basidia 4-sporcd, 22.s- 3s X 7·s-•o p,. 
Cheilocystidia closely packed (edge of gill sterile), neck cylindrical and distinctly 

delimited from the rather la~e and vesiculose ( 1o-25 I' diameter) cell-body 

~
sicyoid), or indistinctly delimncd from smaller (7·S- •4 p diameter) cell-body 
lageniform), and tapermg towards the acute or subacute apex, also intermediate 
orrns; colourless; wall of normal thicknt>SS. 

Pleurocystidia none. 
Cuticle of cap hymeniform (for full description, see p. 126), cells 15 so X 

7·S- 27·S P· 
Superficial hyphae of stem below ring, for full description, sec p. 126. 
HMIITAT.- Jn deciduous woods in moss or sC'il,solitaryor in very small groups. 

End of May to September. Rare. 
COLL£CTIONS EXMIL~EO. 

BRITISH [SJ.ES 

Perth shire: C'Lmghouran, 24 May 1967, P. D. Orton 2949 (E); Dall, 25 May 
1967, P. D. Orton 2950; 29 May 1967, P. D. Orlan 2951; 7 June 1967, P. D. Orton 
2952; •3Jtutc 1967, P. D. Orton'295.'1 (E) ; Camghouran, 17]uly tg6s, P. D. Orton 
2721; 31 July 1965, P. D. Orton 2722; 26 September 1965, P. D. Orton 2723 (E). 

Abc r d c c n sh ire: Braemar, Invcrcauld Estate (Aitdouri Road), 28 August 
tg6t, E. Kits van Waveren (L ) . 

r n v c r n c s s hi r c: Tomich, I September •9s7. P. D. Orton (type specimen 
of C. vexans, K .) ; Guisachan, 19 September •gs8, P. D. Orton 1484 (E) ; Tomich, 
17 September 1968, E. Kits van Waverer~ {L). 

Durham: lligh Force Woodland, 22 September 1963, R. Watling g. 415 (E). 

0BSERVATIONs.- For nomenclatural discussion, sec p. •3•· 
This species has not yet been recorded for the 'ctherlands. 
C. blallaria being tall and slender, having a comparatively small cap and as 

a result having a striking habitus, very much resembles a Caterina; accordingly in 
the literature it is occasionally referred to as an "annulate Calera." 
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Fi~. 38-40. Cotwcybe blat/aria (Bracmar, 28 Aug. 1961 ). - 38. Cheilocystidiogr.un. -
39· pores. - 40. Basidia. (Figs. 38, 40: X 575; Fig. 39: X 1212.) 

Figs. 41- 43· CAn«ybe bwllaria (Tomich, 17 Sept. 1968) . - •P· Chcilocyslidiogram. -
42. Spores. - 43· Basidia. (Figs. 41, 43: X 575; Fig. 42: X 1212.) 
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We found the walls of the stalks of the cells of the cuticle of the cap rarelr and 
even then only very slightly thickened and coloured and the hyphae and inflated 
cells of the hypodermis also very little coloured and carrying comparatively few 
encrustations, which may well account for the cap being distinctly brighter and 
above all more yellow than the caps of C. arrhmii, C. aporos, and C. jilaris. 

Looking from underneath t.he cap into the gi lls of our specimens of 17 Sept. 1968, 
we were struck by the curious sordid yellowish-brown colour of the gills (looking 
at the face of the gills of some of the specimens the colour could be designated as 
M. 10 YR 5/4), which reminded us of the colour of the gills of Caterina mniophila. 
Orton's description of the colour of the gills of his C. uexaiiS-which we consider 
to be conspccific with C. blnllaria-also suggests a curious shade of brown: "clay­
whitish then pale clay-ochraccous to dirty honey finally rusty-honey." 

It is curious to note that Orton ( tg6o: 197) found his C. uexaiiS ncar Tomkh 
(lnverncsshirc) on 1 Sept. 1957, where according to Dr. Watling (personal com­
munication) il was again found on 14 Sept. 1958, '~hile we found C. blattaria under 
trees ncar a farm at the far end of the same village Tomich on 17 Sept. tg68 (also 
ncar Bracmar on 28 Aug. tg6t ). 

CoNocvoe FtLARIS (Fr.) Kuhn.-Figs. 14- 19, 44- 48 

Agariau togu/arir var.jilaris Fr., leon. sci. 2 : 2, pl. 104 fig. 4· 1814. - Pho/iotafilam (Fr.) 
Peck in Bull. N.Y. St. Mus. 122: 144. 1go8. - Conogbejilaris (Fr.) Kilhn., Lc Genre Calera 
'59· 1935. - Pholiotinajilaris ( Fr.) var. kiilmeri Sing. in Acta l nst. bot. Acad. Komar. Sci. 
URSS, Ser. 2 (Pl. crypt.) 6 : 429. 1950 (new name). 

Calera pusilla Quel., Enchir. 81. 1886. - Pholiota pusilla (Quel.) Maire apud KUhn., Lc 
Genre Calera: 16o. 1935. 

Pholioto mgosa Peck. in Rep. N.Y. St. Mus. nat. Hist. so: 102. 18g8.- Pholiotina rugosa 
(Peck.) Sing. in Pap. Mich. Acad. Sci. 30 : 148. 1946. - Pholiotina filam var. rugosa (l'eck) 
Sing. in Acta lnst. bot. Acad. Komnr. Sci. URSS, Ser. 2 (Pl. crypt.) 6: 429. 1950. 

Pholiotino filam (Fr.) var. ocltraua Sing. in Acta l ost. bot. Acad. Komar. Sci. URSS, 
Ser. 2 (Pl. crypt.) 6: 429· 1950. 

SELECTED DESCRIPTIONS AND ILLUSTRATIONS.-frics, [con. SCI. 2: 2, pl. 104 
fig. 4· 1884 (A. togularis var.jilari!) ; KUhner, Lc Genre Calera '59· 1935 (C.jilaris) ; 
.J. E. Lange, Fl. agar. dan. 3 : 63, pl. 106 C, C 1 (P.jilaris); Kuhn. & Romagn., 
J.l. anal. 343· 1953 (C.jilaris) ; Ovcrholts in Ann. Mo. Bot. Gdn 14: 11 5, pl. 15 
upper left (P. rugosa ). 

OTHER OESCRIPTIOXS.- Britz. in ncr. naturh. Vcr. Augsburg 27 : 151. t883 
(A. logularis var. jilaris) ; Peck in Bull. -.Y. St. Mus. 122: 't4· tgo8 (P. mgosa); 
Harper in Trans. Wis. Acad. Sci. Arts Lett. 17 : 482. 1912 (I. logularis var . .filaris 
and P. mgosa) ; j. E. Lange in Dansk bot. Ark. 2 ( 11 ) : 6. 1921 (P. to~ularis var. 
filoris) ; Ovcrholts in '. Am. Fl. 10 (4) : 265, 266. 1~24 (P. rugosa and P.jilaris) ; 
Ovcrholts in Ann. Mo. bot. Gdn 14: 115, 116. 1927 (I. rugosa and P.Jilaris ) ; A. H. 
Smith in Annis mycol. 32: 478. '934 (P.{iloris) ; Sin~cr & Digilio in Lilloa 2~ : 312. 
1951 (P. jilaris) ; Moser in Kl. KryptogFl., Ed. 3, 2(B2) : 230. 1967 (P. jilans). 

MAcROSCOPIC CIIARACT&Rs.- Cap 6- 20 mm, predominantly conical with obtuse 
apex or conico-campanulatc, later sometimes convex or even applanate and then 
sometimes with distmct obtuse umbo, when moist strongly striate up to 1/3- 2/3 of 
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radius from margin, or up to umbo, surface smooth and often distinctly and some­
times even strongly rugulose, centre and striae dark reddish-brown (M. 5 YR 3/3, 3/4) 
between the striae dark brown (M. 7·5 YR 4/4; 10 YR 5/8) in the area around the 
non-striate centre becoming brown (M. 7·5 YR 5/6) and yellowish-brown 
(M. 10 YR 5{6, 6/6) towards the margin, hygrophanous, the reddish colour rapidly 
and already in early stages making way for brown (M. 7·5 YR 4{4, 5/6) then 
yellowish-brown (M. 10 YR 5/6, s/8, 6/6), finally pale brown-yellow (:\11. 10 YR 7/4, 
7 '6), the striation disappearing. Marginal veil absent. 

!:item 15- 35 X o. 75- 1.5(--2) mm, equal, sometimes slightly thickened at the base, 
firm, hollow, non-rooting, pruinosc over somt' distance at apex, fa irly and sometimes 
very coarsely fibrillose-striate by a whitish to greyish or very pale brown layer ol 
fibrils, often below the ring even fiocculosc-fibrillose or woolly-hairy or disjointed 
and masking the brown colour underneath; very pale yellow or brown (M. 2.5 Y 8/4, 
7/4 and 10 YR 7/4, 7/6, 6/6) at the apex, increasingly brown towards the base and 
fuliginous to blackish-brown at the base. 

Velum panialc a lways forming a conspicuous ririg just above to just below the 
middle of the stem, lar~e, ascend ing, horizontal or descending, often detached from 
tbe stem and then easily sliding along the stem, whitish to pale brown, felt-like, 
coarsely striate-plicate and often orange-brown above because of spore-deposit. 

Gills ventricose, not crowded (L 13- 25), adnexed (sometimes narrowly or even 
very narrowly), 1- 2.5 mm broad, ochre-brown (:\1. 7·5 YR 5/6 or paler), edge 
fiocculose-denticulate, white. 

Flesh of the cap 0.5 1 mm thick in the centre, very thin near the margin, very 
dark brown, of the stem very pale brown a t the apex, increasingly brown towa rds 
the base, fuliginous brown to blackish-brown in the lower 1{4-1 /3 of the stem a nd 
almost a lways black a t the base. 

Smell none. 
MICROSCOPIC CHARACTERS.-Spores ellipsoid to slightlr. amygda(iform, yellow 

(M. 2.5 Y 7{6) with a trace of red in water, apiculus smal , germ-pore consp1cuous 
( 1- 1.5 p.), 8. 1-g.9(-1o.4) x 4·5- 5·4(-5·9) p. in 4-sporcd specimens and many up 
to 12- 12.5 X 6 f.l m specimens with both 4- and 2-sporcd basidia. 

Basidia usually 4-sporcd but somet imes both 4- and 2-spored basidia on the same 
gill , 17.5-27 x 5- 10 p.. 

ChCJlocystidia closely packed (edge of gill sterile but often with scallcred basidia 
or very small groups of basidia), obelavat(', lagcniform, the majority if not a ll the 
necks indistinctly delimited from the cell-body, tapering towards the acute to 
obtuse apex, colourless, wall of normal thickness, 2o-5o X (4-)6- 1 1 X 1.5- 2.5( - 3) I'· 

Pleurocystidia none. 
Cuticle of the cap hymcniform, for full description, sec p. 126. 
Superficial hyphae of the stem below the ring, for full description, sec p. 126. 
liABITAT. In rich, clayey soil of gardens, parks particularly in and around 

greenhouses, along paths, m moss, also found in sawdust a nd compost. In small or, 
gregariously, in large groups, rarely soljtary. Uncommon. 

COI.I F.CTIONS F.XAMINF.D. 

NETHERLANDS 

0 very s e 1: Ommen, Estate Ada's Hocvc, 15 Sept. 1963, E. Kits uan Waueren 
(L); Oldcnzaal, F.statc Dykhuis, 16 Oct. 1963, E. Kits uan WOlleren (L). 

Utrech t: Zaltbommel, 27 Oct. 1968, M. H. J. Kortselius (L). 
No o r d- H oI I a n d : 's-Graveland, Estate Bockcsteyn, 12 June 1967, 27 May 

1968, 3 Aug. 1968, J. Daamr (L) ; 's-Graveland, Estate Boekestcyn, 25 Sept. tg68, 
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3 Oct. tg68, 8 Nov. tg68, E. Kits van Waveren (L) ; Santpoort, Estate Duin en 
Kruidbcrg, 1 Dec. tg6o, E. Kits van Waveren (L). 

Z u i d - I I o I I a n d: Leiden, Nieuweroord, 2 1 Aug. t g6o, R. A. Maa.r 
GusteratlUS (L). 

o or d- Brabant: Breda in garden of Mcenen VerhofTstraat 9, 2 Sept. 
tg6 t, P. B. Jansen (L). 

BRITISII ISLJI.S 

Montg omery sh ir e: Lake Vyrnwy, 5 Sept. 1959, E. Kits van Wavere11 L). 
P erth s hi r c: Loch Rannoch, 31 Oct. 1964, P. D. Orton 2559, 2560; 2 . ov. 

1964, 1'. D. Orton 2561 (E). 

OnsERVATIONs.-From Peck's clcscriptions ( t8g6: 102; tgo8 : 144) of Pholiota 
rugosa and from the redescriptions by Overhohs ( 1924: 265) and Singer ( 1946: 148) 
it is quite obvious that this species was based on specimens of C . .filaris of which the 
surface of the cap- as so often is the case in this species- was distinctly wrinkled, 
a ll other macroscopic and microscopic characters being identical with those of 
C. jilaris. Accordingly Singer & Digilio ( •95 •: 312) stated that they wished to 
identify as C. rugosa those forms of C. (" Pholiotina" ) jilaris which have a rugulose cap, 
and as C.jilaris those forms of C. mgosa (of which Singer gave a description in 1946: 
148) which have a smooth cap! 

Earlier Singer ( 1950: 429) had distinguished no less than six varieties of Co11ocybe 
(" l'holiotina") filaris, all of which he believed to be intermediate forms between 
C. filaris and C. nrrhenii ("blallaria" ) : var. rugosa, clearly the form of C. jilaris with 
the surface of the cap wrinkled; var. ochraua also clearly C. jilaris of which, however, 
all traces of red had disappeared from the cap (surface of cap slightly wrinkled, 
obwse umbo, 2- and 4-spored basid ia, etc.) ; var. rutdtiiSj var. recedttls f. mbochracea; 
var. exallnulata, and var. Kz1hntri. J udging by Cooke & Masscc's original description 
(apud Cooke, 1889: 25) of Agaricus recedtnS, this species is clearly not C.jilaris, but, 
on account of its very long stem (75-100 X 4.6 mm) and fairly large cap (25 mm 
diameter), may well have been C. blallaria or C. teneroides. Singer's description looks 
like being merely a copy of the one by Cooke & Massee, both giving 9 X 5 I' for 
the size of the spores and neither of them men tioning the cheilocystidia or the 
basidia as being 4- or 2-spored or both. Var. txannulato is quite a different species 
(no ring, indist inct germ-pore, cheilocystidia lagenitorm but also, be it less often, 
clavate) . Var. Kiihntri is C.jilaris as described above and accordingly Singer considered 
it to be conspecific with A. togularis var. jilaris and C. filaris as descrilx:d by Kuhner 
( •935: •59). 

In trying w identi fy the annulate species ,)f the l'holiotina group from descriptions 
in the literature in which the microscopic characters are missing or described 
inadequately, one should-with regard to C. filaris- go by the two major macro­
scopic characteristics of this species, the small size (stem 15- 35 mm) and the 
predominantly conical shape of the cap (the specimens depicted by Fries on his 
Pl. 104 fig. 4 also arc predominanLly conical). Agaricus recedtiiJ as described by Cooke 
& Massec (apud C-ooke, 188g: 25) and Calera togularis as described by Vrlrno,•sky 
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Figs. 44-48. Corrogbc filori (.a: '~;-Gr:wcland, Boekestcyn, 3 Oct. rg68 ; 45 : Leidcn, Nicuwcr­
oord, 21 Aug. 196o; 46: !->.mtpoort, Duin en Kruidberg, r Dec. 196o; 47 & 48: Oldcn.-.aal, 
Dijkhuis, 16 Oct. 196:)) . - 44- +6- Chcilocystidiogram. - 47· porr-s. - 48. Basidia, 
2· and 4-sporcd. (Figs. 44 -46, 48: X 575; Fig. 47: X 12 12.) 
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( 1921: 552) in lhis respect cannot be regarded-as Singer ( 1950: 431 ) d id-as 
synonyms of C. jilaris. The stems of both species were very long and Velenovsky 
used only the words "arch-like expanded" (translation Dr. Kotlaba) for the shape 
of the cap. I ndeed, Watling (personal communication) who has examined the type 
material in Herb. Kew, stated Agaricus recedms is a member of the Cortinariaceae, 
named Rescolea recedens by Singer ( 1955: 407). 

KUhner (1935: 161 ) concluded that Calera pusilla Qucl. ( t886 : 81) only diffcrf'd 
from C . .filaris by its very small size (diameter of cap 4 mm) and concluded from 
Maire's unpublished notes that this author had alw found this species "sous les 
cedres de I' Atlas de Blida" and had named it Pholiola pusi/la. On looking at Quelet's 
original description KUhner's conclusion certainly seems justified. Smith & Singer 
(1964 : 296) believed Pholiota minima Peck {t888: 65), by that name also described 
by Overholts (1924: 266), to be a Calerina. 

It was quite a surprise, when, whi le studying our collection or C. filaris of 16 Oct. 
1963, large numbers of2-spored basidia were found among the majority of 4-spored 
basidia, as a t tha t time Singer's paper, the only one recording 2-sporcd basidia 
in C. jilans, had not yet come to our knowledge. Later we found 2-sporcd basidia 
in ~mall numbers in the collections of 25 Sept., 3 Oct., and 8 l'\ov. 1968 from 
's-Gravcland. 

Conoc;•be filaris evidently has great preference for growing in or ncar grecnhotLScs. 
Singer ( 1950: 429) reported several of his varieties of C . .filaris from greenhouses, 
Ovcrhol ~s (1924: 265), and ingcr (1948: 148) reported the same for C. mgosa, 
and our own coll!"ctions from 's-Gravcland and Oldenzaal also were growing in or 
ncar greenhouses. 

The caps of C. jilaris dry ou t very rapidly, and this probably explains why many 
descriptions in the literature fail to mention its dark reddish-brown colour in the 
earliest stages (sec p. 122). Coloured photographs in our collection, taken of speci­
mens found 1 Dec. tg6o, bring out th is colour beautifully. The photographs repro­
duced by Ovcrholts (1927: 11 5, pl. 15), although in black and white, arc excellent 
and depict the typical size and shape of the carpophores very well; in the accom­
panying description the colour· of the caps is called "yt·llowish-rcd or dark 
ferruginous." 

Conocybe teneroides (J. E. Lange) Kits van Wav., comb. nov. 
Figs. 20, 49- 54 

Pholiota ltntroidu J. F.. Lange in Oansk bot. Ark. 2 ( 11) : 7· 1921. Conocybt tmuoidts 
(J. E. Lange) Kuhn., Lc Genre Calera 162. 1935 (not validly publi5hcd). 

Corwcybe logularis forme bisporiquc, KUhn., l..c Genre Galer.1 162. 1935. 
Corwcybe fJtrcincla P. D. Orton in Traru. Br. mycol. Soc. 43: 194. 1g6o. 
MISAPPI.IED NA.\IES. 

Pholiota bwllaria (Fr.) Que!!. unsu Koor. & ~{aubl., leon. sci. FWJg. 1 : pl. 6g fig. 2. 1929.­
Pholiatinn togularis f. bispora Singer in Acta !rut. bot. Acad. om. Kom:r.rovi Sci. URSS, 
Scr. 2 ( Pl. cryp1.) 6 : 431. 1950. - Corwcybe blallaria (Fr.) Kuhn. sensu Orton in Tran~. Rr. 
mycol. Soc. 43:191. 1g6o; Dennis, Orton & llorainTr:r.ns.Br.mycoi.Soc.,Suppl.:r'l· rg6o. 
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Figs. 49- 51. Cotwcybtlmuoidrs (Sampoorr, Duin en Kruirlbcrg, r Dec. 196o).- 49· Cheilo­
<:yslidiogram. -50. Spores.- 5 '· l:lasidia. ( Figs. 49, 51: X 575; Fig. so: X 1212.) 

Figs. 52 54· CoMcybepmiMia (Coven hope, 21 ~ov. 1959, type). - 52. Cheilocystidiogram.-
53· Spores.- 5+ 11Midia. (Figs. 52, ')4: X 575; Fig. 53 : X 1212.\ 
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SELECTED DESCRIPTIONS AND ILLUSTRATIONS.- Konrad & NfaubJanc, l eon. scJ. 
Fung. 1: pl. 6g fig. 2. 1929 (P. blattaria); J . E. Lange, Fl. agar. dan. 3 :63, pl. 106 B. 
1938 (P. te11eroides); Ki.ihn. , Lc Genre Calera 162. 1935 (P. tmeroides); Onon ;,. 
Trans. Br. mycol. oc. 43 : 191. 1960 (C. perci11cla). 

N!AcROSCOPIC CH.t\RACTERS.-Cap 6-13 mm, conico-campanulatc to campanuJate, 
when moist striate from ma~in up to 1/ 2- 2/3 of radius of the cap, surface smooth, 
ochre-brown (M. 10 YR 5/6 to brownish-yellow (M. 10 YR 6/6), hy~rophanous, 
drying out to yellow (M. 10 R 7/6) and pale brownish-yellow (Y!. 10): R 8/4, 8/6), 
stria tion completely disappearing. Margmal veil absent. 

Stem 2o-35 X 1.5--2 mm, equal, hollow, non-root ing, colour very pale yellowish 
at the apex, pale yellowish-brown slightly lower down, then increasingly brown 
and ra ther pinkish-brown towards the base, dark brown at the base, these colours 
breaking through a very thin, whitish, fine fibrillose-striate superficial layer, the 
apex pruinose. 

Velum partiale forming a conspicuous, thick (c. o.~- 1 mm) and broad (2- 5 mm) 
ring, located a t about 1/4-1 /3 of the total length or the stem from the apex, as a 
mle standing out horizontally from the stem (not cuff-like and rather reminiscent 
of the ring of upiota procera), often becoming detached from the stem and then 
movable and easily shpping down the stem or breaking and then disappearing 
alto~ethcr, stria te-plicate above, whitish. 

Grlls fairly crowded, (L 2o-24), ventricose, narrowly adncxcd, 1.5-2.5 mm broad, 
brownish-yellow tO ochre (:vi. 10 YR 6/6, 5/6), edge fioccuJose-dcnlatC, white. 

Flesh th in, ochraccous in cap, deep honey to dark ochre over the ~ills; in stem 
horn-ochraceous a t apex and, when dry, rich ochre-yellow, tinted famtly tawny; 
sepia brown towards base, vandyke to umber at the very base; rapidly drying out. 

Smell none. 
MICROSCOPIC CHARACTERS. pores ellipsoid tO slightly amygdaJiform, yellow 

(M. 2.5 Y 8/8) with a u~ace of red in water, apieulus fa irly small, germ-pore large 
( t..')--2 tt), 10.8- 1 !.7 X :>·4-6.3 I'· 

13asidia 2-spored, 17.5-25 X 7-8 I'· 
Chcilocystidia closely packed (edge of giJ l sterile), very variable, sphero­

peduneulatc-globosc, ellipsoid, cylind ric, clavate, fusiform, obovoid, utriform, 
15- 40 X g-20 I'• colourless, wall of normal th ickness. 

Plcurocystidia none. 
Cuticle of cap hymcniform (for full description, sec p. 126), cells 17.5-55 X 

12- 25 Jl· 
Superficial hyphae of the stem below the ring, for full description, see p. 126. 
IIADITAT. In moss in woods, solitary or in very small groups. Autumn. Very rare. 
COLLECTIONS EXAMII);ED. 

NETII ERLI\NDS 
. o o r d - H o 11 a n d: Santpoort, Estate Duin en K ruidberg, 1 Dec. 1960, 

e. Kits van ll'auertll (L). 

BRITISH ISLI!S 
Sur r c y: Micklcham, Juniper Hall , 19 ;\!ov. 1954, P. D. Orto11 321 (E). 
P erth s hi r c : T omich, Guisachan Forest, 1 Sept. 1957, J>. D. Orto11 r 141 (E); 

Covcnhopc, 21 ~ov. 1959, P. D. Or/011 ( type of C. percincla, K.). 
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REVIEWS 

E. J. .II . CoRNER, t1 monograph of Thelephora. (Basidiom;·cetes). In Beih. Nova Hedwigia 
27 . 11 0 pp., 52 figs., 6 plates. 1968. Pnce OM 40,- . 

Referring to the au thor's own words (A monograph of Cantharelloid fungi, 1966: 2) 
one is perfectly justified in qualifying the present book as "another need ... 
fulfilled." 

lt is a rare accomplishment for a botanist, after having spent a ful l life in the 
tropics and occupying himself there with a variety of subjectS, to offer the mycological 
world his tl1ird monograph. The author is to be congra tulated on the completion 
of this work. 

Fifty-one species have been treated- not counting the species inccrtae-, nineteen 
of wh1ch appear to be new, not seventeen as stated on p. 2. 

The chapter "Form of Fruit-bod)'" makes illumiryating read ing; it has been 
written by a mycologist who from his wide experience as a field-botanist and his 
intimate knowledge as a morphologist tries to reconstruct the evolutionary trend 
in Thelephora. 

::Vlorphology plays a n equally important part in the chapter in which the difference 
between the thclephoroid papilla and the hydnoid spine is explained. 

I ncited by Malen~ton's paper on spore development in Thelcphoraccac, Corner 
grouped some of his spore drawings according to the series he recognizes. The result, 
however, docs not seem entirely convincing as, although some differences arc 
apparent, similarities in the shapes of spores belonging to different series are also 
manifest. 

Some of the descriptions are very unequal in length, compare those ofT. crustacea 
and T. ramarioides, and of T. arbuscu/a and T. magnifica. 

The way the collections are cited is not uniform, as for instance in T. Jus"l/a 
and T. gelalinoidea, while in a t least ten species collections arc not mentioned at al l. 

Why such casualness? The author ci tation of T .fiucella should read (Ces. ) Lloyd, 
not Lloyd; Thelepllora palma/a var. dijfusa (Fr.) Bourd. & Galz., not Bourd. & Gab:.; 
Thelephora spicu/osa (Fr.) Fr., not Fr. 

Thtlepllora .(;tylanica is a new name, not a new species. 
The author regards Hydnum nauseo:foetidum Teng as a synonym of Tllelephora 

gelatinoidea, but is he quite sure it is a Thelephora? 
The basionym which served for Lloyd's recombinat ion Tllelephora fiucella is T. 

multipar/Jta var. (not forma) fuscella Cesati. This variety was published in 1879 
[" finita stamparc il di 18 agosto 1879" j, not 1878. It docs not bear the number 4} 
Could it be that the symbol 3 has any relation with the seria l number of Ccsati s 
paper? It is number 3· Unfortunately variety jus"lla is a nomen nudum, for, unlike 
varieties solula and isarioidts published on the same page, it lacks a description. 

R. A. MAAS GEESTERANUS 

Alushroom Science VII. Proceedings of the Second Scientific Symposium and the 
Seventh International Congress on Mushroom Science. Hamburg. 1968 (Centre 
for Agricultura l Publishing and Documentation, Wagcningcn, 1g6g). Pp. 614, 
numerous text-figures and tables, 14 X 21.6 em, sewn. Price J 50.- . 

[n general set-up, scope, style, and finish the present volume is identical to its 
predecessor. The quality of the paper used seems to be even beucr. 
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Fifty-eight papers are included, of which, to accentuate just a few, the following 
are of eminent importance for the mushroom grower and the taxonomist alike. 
:M. J. Cross & L. J acobs (Soml obseruations on the biology of spores of VerticiUium mallhousei, 
pp. 239-244); D. M. iruffman (Cytclogy of Collybia mtUUlata var. scor~ontra, pp. 
579-583); L. R. Kneebone (Strain selection, development and maintenance, pp. 531-541); 
R. von Scngbusch & Gerda Fritsche (.Neuester Stand der ~iichterischen Arbeiun an 
Stamm sgc, pp. 507-513); H. 0. Schwantes ( Wirkung unlerschiedlichtr Sticksto.fiTco~n­
lralionen und -verbindungm auf Wachstum und Fruchtkorperbildung von PiLten, pp. 257--272); 
Charlotte Thielke (Du Substruktur der .(.ellen im Fruchtkiirper von Psallwla bispora, 
pp. 23-30). 

R. A. MAAS GeEST£RANUS 

M. J. LARSES, Tomentelloid fungi of .North America. In Tcchn. Pub!. St. Univ. Coli. 
For., Syracuse l'\o. 93: 157 + {i) pp. 1 {text) pl., 52 figs. 196o. Price S 2.00. 

Students of the Thclcphoraccae (in the modern sense) may congratulate themselves 
with the recent publ ication of three important studtcs on the tomentellas and on 
Theltphora, two related groups that at present cannot be satisfactorily separated 
from each other except by artificial definitions. The tomcntcllas of North America 
(almost exclusively of subborcal and temperate orth America) were the subject of 
the above-mentioned thesis by Larsen; those of the British Isles were reviewed in a 
paper by E. M. Wakefield (in Trans. Br. Mycol. Soc. 53: 161~06) . The third 
study I have in mind is by E. J. H. Corner, "A monograph of Thelephora (Basidiomy­
cetes)", reviewed above. Among the principal characters used in both groups for 
describing the species are the hyphae and the spores. The problem of building up an 
adequate SP.orc terminology has been differently approached by Corner and Larsen. 
There is suiJ need here for unification and improvement. As to Larsen's spore termin­
ology, more will be mentioned about it below. 

Through the work of Bourdot & Galzin, Litschauer, Svrtek, Christiansen, and 
Wakefield the number of European species of the tomcntclloid fungi has been raised 
to a number that is perhaps shghtly Ill excess of that described by Larsen (viz. 51 ). 
After Burt's Lrcatment of' Hypochnus" (a very anificial genus, but mainly consisting 
of tomcntcllas) little has been done towards a beuer knowledge of the orth Amer­
ican species, until the publication of Larsen's thesis which stands out as a notable 
achievement. Little is known about the tomentcllas outside 1orth America and 
western and central Europe. 

Larsen distributes the species over Pseudotomentella Svrtck (6), Kneiffiella P. Karst. 
( 1 ), and Tomente/la Pat. (43). The last genus includes Caldesiella Sacc. and, again, 
'romentellastrum Svrtck. The genus Pseudotomentella has been emended to contain 
species witl1 basidia usually "sphacropedunculate" when immature and spores with 
warts usually "dichotomously branched"; clamp-connections may be frcqurnt in 
some of the species. By the revised definition the group of Tomentella tchinospora has 
become displaced, a situation for which no remedy is as yet offered. 1\s stated, 
Tomentellastrum (introduced for a group of clampless species) is retained in ToTT!lntella 
which, under the present conditions, seems to be the most sensible solution, although 
it is one of the groups tha t in part has been placed also in Thelephora. The genus 
Kneiffitlla received an improved definition Lhat suggests perhaps a closer relationship 
with Pseudotommtella rather than with Tommtella. However, its only species has been 
given a new name, K. fibrosa (B. & C.) M. J. Lars. 
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1\o attempt was made to subdivide TotnEnlella as was done by Bourdot & Galzin. 
either did \<'lakefield. The lnck of a wcll-fotmded subdivisional classification will 

be difficult to remedy; this makes the search for, and the inscrlion of, a species rather 
a cumbersome matter. This situation would suggest rather that the genus is a " homo­
geneous" one; yet I would not be surprised if eventually Tomenulla would appear to 
consist of several " reduced" groups of different derivation within the Thclcphor­
aceac. 

Each species is fully described and accompanied by sets of figures which in most 
cases occupy a full page. These figures arc extremely well done and merit a special 
word of admiration. The descriptions are fuller than is usual in connection with this 
group ; each is followed by a short discussion of the differential characters. Followin§ 
this detailed treatment of the species admitted is a chapter on " Excluded species' 
and another one on "Extra limital species"; the latter is of particular interest to 
European mycolo~ists . All in a ll this monograph is indispensable to students of the 
tomentelJoid fung1. Let us hope that when it is replaced, this wilJ be by a monograph 
of nil the species of the world by the same autho'r. 

If some objections have to be raised it will be in connection for instance with the 
terminology, in the first place of the spores. The introduction states, " Five basic 
types of spores arc recognized here, following the definitions in Webster's Third 
International Dictionary (1!)63). They are aculC<'lte, echinulate, aculeolate, warty, 
and verrucose (Plate t, a-c) ." ~o verbal definitions arc given ; apparently one is 
supposed to look these up in the dictionary mentioned. This is more than may be 
expected from the average user, especially 1f he is working outside the U.S.A. Why 
thts neglect of tha t classic work. by B. D. J ackson, "A glossary of botanic terms", or 
of that other one, \V. T. Stearn's, "Botamcal Latin"? The effect is that 'warty' and 
'vern1cosc', which arc used as having different meaning, in reality express precisely 
the same idea. The choice of the other three terms is also hardly fortunate. 

'Sphaeropcdunculate' for the young basidia of Psrudowmentdla invokes an exag­
geration of the average actual shape, usually a more or less broadly clavate body 
with a slender stalk. 

As to the references, the abbreviations of titles of serials and books arc often incon­
sistent and not free' from ermrs. Why ·' kann." (without a capital); why the use of 
the subtitle " Ann. Mycol. . .. (series 11)" for " Sydowia"? "Wcin" should be 
" \Vicn"; and so on. 

There :1rC' a lso a few nomenclatural queslions that in my opinion have not been 
properly solved. Some of these may be discussed on another occasion in preliminary 
notes preceding a check list of the Europea n resupinate Hymenomyectes by the 
reviewer. 

M.A. OONK 
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