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New definitions of the form-genera Plwma Sacc. ~ncl A~odryta Lib. , based on 
developmental criteria, are presented. 

Phoma species show phialidic ontogeny. The finit conidium is produced 
within a papillate protrusion of the undifferentiated parent cell; after a 
conidium secedes the bns.'l l pan of the papilla remains as a collnreue on the 
conidiogenous cell which may show two or three layers corresponding with the 
layers of the original papilla. The conidia secede by a three-layered septum 

rand arc in principle one-celled, although secondary seplation may occur, es­
pecially in vivo (o-gs%). In vitro under normal laboratory conditions the 
majority of conid ia however always remain one-celled . The pycnidia are 
usually glabrous but also may be hairy or sctose. 

A~odryta species show anncllidic ontogeny. The conidia arise as rela tively 
thin-walled protrusions from undifferentiated parent cells. The secession of 
successive conidial primordia by a three-layered septum however may occur at 
approximately the same level, resulting in an increasing collar of periclinal 
annella tions, which under the light microscope looks like the collareue of a 
phialidc. After or incidentally also before secession the conidia become t\vo­
(or more-) celled by invaginatioos of a newly produced inner wall layer 
(distoscptation).IIn this genus therefore conidial septation is an essential part 
of the conidium completion, which explains that in vivo as well as in vitro the 
conidia are always mainly two- (or more-) celled. T he pycnidia arc glabrous 
or sometimes hairy. 

These new generic concepts imply that most of the species usuall)• placed in 
IUrochyta viz. those in Ascochyta sect. Ph;·llostictoides Zhcrbclc, belong to Plwm4 
as are many species at present placed in Phyllosticta, Diplodina and Py renochatta. 
P;nnoduuta mali Smith is shown to be identical with Phoma herbarum. For 
P;nnodratta acicqfa (Lev.) Sacc. the new name Phoma leocillei is introduced. 

IJ:\TTRODUCTIO 

In the Saccardoan system of classification of Phoma-like pycnid ial fungi consider­
able emphasis was placed on the substratum and Lhc presrnce or absence of septa in 
the conidia. In general Phoma was used for species with one-celled hyaline conidia 
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growing on stems and twigs of vascular plants, and Phy/losticta for similar fungi on 
leaves. Species with two-celled hyaline conidia occurring on stems and twigs were 
placed in Diplodina, whereas similar states growing on leaves were included in 
Ascocl!Jta. Of course many Phoma-likc fungi occur as well on leaves as on stems or 
twigs and besides in many cases both one-celled and tw<H;cllcd conidia arc found in 
one pycnidium. This chaotic situation has lead to various Phoma-like fungi having 
synonyms in all four genera (compare van dcr Aa & van Kestcren, 1971 , and 
Bocrcma & Dorcnbosch, 1973). 

With the necessary revision of this unreal classification the first principle has to be 
that in accordance with the International Code of Botanical -omenclature, genera 
arc characterized by their type-species. Recent studies of the relevant type-species 
have opened startling new perspectives. 

The lectotype-species of Phyllostula Pers. ex Desm. (1847; nom. cons.) , P. crumta 
(Kunze ex Fr.) Kickx causes lcafspots of Po!Jgonalum spp. and has recently been 
studied in detail by van der Aa (1973) and Punithalingam ( 1974). It represents a 
separate group of pycnidial fungi formerly commonly known under the name 
Phyllostutina Sydow and characterized by relatively large conidia with an apical 
appendage. This means that species of Phylloslicta sensu stricto are quite different 
from Phoma species. Vander Aa (I.e.) distinguished 46 species of Phyllosticla of which 
12 are now known to belong to the Ascomycetous genus Guignardia Viala & Ravaz. 
lie showed that the ascigerous state of Phy/losticta CI'Ulllla is Guignardia reticula/a (DC. 
ex Fr.) van dcr Aa. Most Phyllostula species also produce a spermatial state which is 
classified in Ltptodothiorella HOhnel. 

According to Boerema ( 1970a) the type-species of Diplodina Westend. ( 185 7) , 
D. sa/icis Wcstcnd., represents the conidial state of CryptodiaporiM sa/icella (Fr.) Pctr., 
the causal fungus of branch canker of willow. This conidial state also formed the 
basis of Discella Berkeley & Broome ( t85o), which therefore has priority. Its type­
species, Discella salicis (Wcstend.) Bocrcma is characterized by cxcipuliform (cup­
shaped, dish-shaped) fruit-bodies with fusoid two-celled conidia. This means that 
Diplodina Westend., as a later synonym of Discella Bcrk. & Br., is not available for 
Ph01na-likc fungi. According to vo'n Arx (1970) there arc about 10 species of Discella, 
all representing conidia l states of Cryptodiaporthe Petrak. 

The characteristics of the lcctotypc-spccics of Phoma Sacc. ( •88o; nom. cons.), the 
ubiquitous saprophyte P. herbarum Westend., and the selected type species of Ascochyta 
Lib. (183o), the well-known pea-parasite A. pisi Lib., have been comparatively 
studied by Brewer & Bocrema ( 1965) with the aid of the electron microscope. Both 
species have simi lar pycnidia but show substantial differences in conidiogenesis. 

In mature pycnidia of Phoma herbarum and other typical Ph.oma species ( cf. Boerema 
& Dorcnbosch, 1973) conidia arise successively as 'buds' on somewhat cuspidate but 
otherwise undifferentiated cells lining the pycnidial cavity. The 'bud' of the first 
conidium originates from a papillate extension; successively produced basipetal 
conidia arise as 'buds' from the conidiogcnous locus which is then surrounded by a 
distinct collarettc. With this kind of conidiogcnesis - characterized by Boerema 
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( •965) as a 'monopolar repetitive budding process'- the wall of the conidial 
primordia almost immediately a ttains its final thickness. The differentiation of the 
conidial wall is associated with abundant production of mucilaginous material. 
Independently of con idiogenesis in some conidia, septation may occur as an annular 
ingrowth from the lateral wall. In P. hnbarum septate conidia are infrequent, but 
with other Phoma species in vivo a high percentage of the conidia may become two­

celled. 
In Ascoclryta pisi the conidia arc a lso formed in basipetal succession on undifferenti­

ated inner cells of the pycnidial wall. In this case, however, the first conidium as well 
as successive conidia arise as long, extremely thin-walled protrusions at the apex of 
the parent cell. The secession of each successive conidium occurs usually at a some­
what higher level than the previous conidium, leaving the top of the parent cell with 
a series of scars (waH ridges) corresponding with the number of conidia that have 
seceded. After detacl1ment, or incidentally also before secession, against the innerside 
of the initial conidial wall a new wall-layer arises, simultaneously dividing the 
conidia into two (or more) cells. This 'distoseptation'-process (term coined by 
Luttrell, 1963) is associated with the production of mucilaginous material. 

These differences in conidiogenesis between Phoma and Ascochyta, however, are 
very difficult to observe with the light microscope. Especially since further study has 
shown that in Ascochyla spp. successive conidia may also secede at approximately the 
same level as the first conidium, which then results in an increasing collar of wall 
material, under optical microscopy similar to the collarettc of Phoma spp. The 
differences in septation are also very difficult to observe with a light microscope. 
However the fact that septation in Phoma is a secondary process whereas in Ascochyta 
the septation of the conidia is an essential part of the 'finishing' (completion) of 
conidial-development offers a simple method for distjnguishing species of both genera 
(Bocrema, 1970b). It appeared that Phoma species, the pycnidia of which in vivo may 
contain a variable percentage of septate conidia ('pseudo-Ascochytas'), in agar­
cultures under normal laboratory conditions always produce mainly one-celled 
conidia. To induce formation of conidia with more than one cell special 'experimen­
tal conditions' depending on the species involved, are needed. True Ascochyta species, 
however, always produce mainly two- (or more-) celled conidia in vitro. Cultural 
studies by Zherbelc (197• ), 1 have shown that tltc number of true Ascochytas is 
relatively small. They arc true parasites and confined to few plant families. 

In summary it can be said that recent studies of type-species showed tltat 
i. only a small number of tltc more than 2000 described Phyllostictas a rc genuine 

species of Phyllosticta Pers. ex Desm., 
ii. a small number of the about 1300 described Ascochytas and Diplodinas concern 

true species of Ascochyta Liu., 

I Zhcrbclc (I.e.) classCll the spcciCll with mostly two-celled conidia in Ascochyta 'section 
Stagonosporoides'. 'l11e species producing in culture mainly one-celled conidia arc placed in 
Asalchyta 'section Phyllostictoides'. 
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iii. most of the more than 5000 species described in Phoma, Phyllosticta, Ascochyt11 and 
Diplodina refer to species of Plwma Sacc. 

Many Phoma species are plurivorous, which means that the number of specir.s of 
this form-genus is much smaller than is suggested by the numerous descriptions in the 
literature. Only cultura l studies in comparison with charactc~isties in vivo can solve 
the immense problem of synonymy and nomenclature of Phoma species. 

The present study is a continua tion and an elaboration of earlier work by Brewer & 
Boerema ( 1965). Their observations arc checked and emended on the basis of 
electron micrographs of seven species of Phoma and three species of Ascochyta. Special 
study is made of the mechanism of conidial secession and septal ion in both genera 
and the development of the first conidium in Phoma spp. Observations on the germi­
nation of conidia arc also included. I n three schemes a survey is given of the processes 
of conidiogcncsis, septation and germination in both g<'nera. 

In the discussion the characteristics of conidial development in both genera are 
further analysed, compared with ekctron microscopy observations in other fungi, 
and defined in accordance with modern terminology of conidial ontogeny as ap­
proved by the 'First international specialists workshop-conference on criteria and 
terminology in the classificat ion of Fungi imperfecti' (Kendrick, 1971 ). 

Finally redefinitions a re given of the genera Phoma Sacc. and Ascochyta Lib. 

MATERIALS A~D METIIODS 

Specimens used. 
The Phoma-typc of conidial development was studied on the type-species of Plwma 

and six other form-species. Two represent conidial states of Didymella species and one 
concerns the conidial state of a Leptosphaeria species. 

In cultures on agar media a t 2o-22 °C the mature pycnidia contain only or mainly 
one-celled conidia; however in other conditions and especially in vivo the mature 
pycnidia of some of these form-species may contain a variable percentage of two­
celled, or even threc-ccllcd conidia. 

1. Phoma herbarum Westend. At the 8th International Botanical Congress at Paris 
( 1954) t11is species was selected as the type-species of the form-genus Phoma Sacc. 
(sec Bocrema 1964, 1970b). It is a ubiquitous saprophyte with usually ouly one-celled 
conidia. The pycnidia used in this study were taken from agar-culwres of an isolate 
made from bathroom paintwork (dried culture : L 972. 109-o54). 

2. Phoma chrysanlhemi Vogl., the conidial state of Didymella chrysanthemi (Tassi) 
Garibaldi & Gullino (1971). This fungus is known as the cause of(flower) ray bl ight 
of Chrysanthemum morifolium cultivars, though the sterns and lea vel> of the plants 1nay 
a lso be attacked. A large percentage of the couidia may become two-celled (synonym: 
Ascochyta chrysanlhemi F. L. Stevens) , depending among others on the temperature 
(Blakeman & Hadley, rg68) . The pycnidia used were taken from agar-cultures of 
isolates obtained from stems of chrysamhemurns (CB.') 376.67 and CBS 729. 74). 
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3· Phoma comfilanala (Tode ex Fr.) Desm., a very common species on Umbcllifcrac 
(sec Grove, 1935) producing ust1ally only one-celled conidia. lL is the type-species of 
Sclerophomella von H ohncl ( 19 18). The pycnidia studied were obtained from agar­
culture of the fungus obtained from stems of Angelica archangelica (CBS 633.68). 

4· Plwma exigua Dcsm. (var. exigua), the most frequent Phoma species on herbaceous 
plams. As a weak or wound parasite it is often associated with distinct disease symp­
toms such as leaf spots, fruit spots, lesions on stems and roots, damping-off, and 
dieback, sec Bocrcma & Ilowcler (1967) and Bocrcma & Dorcnbosch ( t973)· In 
vivo a large percentage of the conidia may become two-celled (synonym e.g.: 
llscochym plwseolorum Sacc., cf. Bocrcma, 1972), but in vitro most conidia remain 
one-celled. Conidiogencsis was studied in pycnidia from a potato-stem (Solanum 
tuberosum) and an agar-culture obtained from fruit rot of tomato (Lycopersicum 
esculentum) respectively (L 972. 109-o45 and dried cplture L 970·35-200). 

5· Phoma leveillei nom. nov.,t well known as Pyrmochtula acicola (Lev.) Sacc., a 
common saprophytic soi l-fungus characterized by the occurrence of setae on the 
pycnidia, see Doren bosch ( 1970). The conidia arc usually one-celled and a rc pro­
duced on undifferentiated parent cells a nd not on elongated septate conidiophores as 
in true species of Pywwchtuta Lk ot. (see the monographic study of this form-genus 
by Schneider, 1975). The pycnidia used were taken from agar-cultures of an isolate 
obtained from soil (CBS 536.66) . 

6. Phoma lingam (Todc ex Schw.) Dcsm. the conidial state of Ltptosphaeria maculans 
Dcsm.) Ce.s. & De Not., a well-known seed-borne parasite of Brassica species, espe­
cially turnip, swede, broccoli and cabbage. The disease is known as dryrot and 
canker or black leg, but the fungus also causes leaf spots. The conidia l state occurs in 
different phenotypes (Bocrema & van Kestcren, 1964) : pycn idia wid1 common 
pseudo-parenchymatous wall structure (type I) and thick-wa lled pycnidia with a 
typical pscudo-sclercnchymatous structure (type Il) similar to that of the pscudo­
thccia of the perfect state. Pyenidial states with this character may be placed in a 
separate form-genus Plenodomus Preuss ( •Sst ), ofwhich P.lingam represents the type­
~pccics (Bocrcma & van Kcstcrcn, 1964). llowcvcr, the fact that conidiogcncsis in 
P. lingam without doubt is 'Phoma-likc', militates in favour of a classification under 
Phoma as already adopted by von Arx ( 1970) : 'Phoma section Plenodomus'. The 
conidia of P. lingam arc usually one-celled. The pycnidia used in this swdy (type I) 
were taken from agar-cultures of an isolate made from stems of swede (CDS 532.66) . 

2 Based on Vermiculoria acicola Uvcille in Annis Sci. nat. (Bot.) 111 g: 259· 1848; ncotype: 
dried culture of CBS 26o.65 (Dorcnbosch, 1970). A new combination with this ba~ionym 
would result in a later homonym of Phoma acicola (Lev.) Sacc. = Sphaeropsi.s cuicola U:v., a 
different fungw. 

Variol!S othcnvisc typical Plwmn-specics occasionally produce pycnidia with 'setae', which 
may be sparse or numerous, stiff or rather hyphal-like and either short or relatively long. In 
our opinion this feature has to be considered only as a spccics-charaetcr. Smith ( 1963) has even 
described a strain of Phoma herbarom, obtained from spots on apples, producing sctosc pycnidia 
under the name Pyrenochcuta mali Srruth (cf. the type-culture of P. mali, CDS 567.63; see also 
Schneider, 1975). 
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7· Phoma lycopersici Cooke, the conidial state of Didymella lppersici Kleb., a well 
known parasite of tomato plants (L;'COpersicum esculenlum). The d isease is known as 
stem rot (canker), although the fungus can also cause fruit rot and leaf infections. 
Besides one-celled conidia, two-celled ones can also occur in mature pycnidia, espe­
cially in vivo (synonym: Ascochyla lycopersici Brun.), sec Bocrema & Doren bosch 
( 1973). The pycnidia studied were obtained from tomato-stems and agar-cultures of 
t he fungus (CBS 735·74)· 

The Ascoc~la-type of spore development was studied on the type-species of 
Ascochyta and two other form-species of which one represents the conidial state of a 
Mycosphaerella sp. 

1. Ascochyla pisi Lib., the lectotype-species of the form-genus Ascochyla Lib. (Die­
d icke, 1912, Clements & Shear, 1931; Sprague &Johnson, 1950; von Arx, 1970). A 
specialized seed-borne parasite of the pea (Pisum satiuum). The disease is known as leaf 
and pod spot. It produces mainly two-, and occasionally three- or even four-celled 
conidia in vivo as well as in vitro, sec Bocrema & Doren bosch ( 1973). The pycnidia 
studied were obtained from infected pea seeds (L 972.109--<>7 1 ) . 

2. Ascochyta fabae Speg., a seed-borne parasite of the broad bean ( Vicia f aba), 
which incidental ly may occur on other Lcguminosae. The disease is known as leaf 
spot, though the pods may also be attacked. lL produces mainly two-, and occasion­
ally three- or even four-celled conid ia in vivo and in vitro, see Bocrema & Doren bosch 
( 1973). The pycnidia studied were taken from agar-cultures of an isolate from in­
fected pods ofbroad bean (CBS 649.71). 

3· Ascochyla pinodes L. K. Jones, the conidia l state of Mycosphaerella pi nodes (Berk. & 
Blox.) Vestergr. This seed-borne parasite is known as the cause of foot rot and leaf 
and pod spot of pea (Pisum satiuum), but is also recorded from other plants. In vivo 
and in vitro the conidia are mainly two-celled (sometimes three- or even four-celled), 
sec Punithalingam & Holliday ( 1 972c). The pycnidia used in this study were taken 
from agar cultures made of an isolate from infected pea-pods (dried culture : L 
974·300-481 ) . 

Methods. 
Pycnidia were obtained from agar plates (cherry agar, pH 4.0, and oatmeal agar, 

pH 6.4) exposed to ncar ultra-violet light, and a lso from diseased plant material. 
To a llow penetration of fixa tives in most ca~es the pycnidia needed to be crushed 

on the substrate. Removal of conidia from the pycnidial fragments by the fiXative 
was prevented by carefu lly covering the crushed pycnidia with a layer of water agar 
prior to fixation. The agar blocks (c. 2 mm3) conta ining crushed pycnidia were 
fixed. Fixation was carried out by one of the following schedules: 

1. Prcfixation with 6% glutara ldehyde, bulfercd with Sorensen's solution (pH 7.0) 
for 2 hrs. at room temperature. The small pieces were then transferred to fresh buffer 
and rinsed, followed by postfLxation in 1% Os04 buffered with Sorensen's solution 
(pH 7.0) or with verona( acetate (pH 7.4) for 4-5 hrs. at room temperature. This 
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schedule was used for specimens shov:n in the micrographs of Pis. •gA, B; 2oB-D; 
21A; 220, F; 23C; 24C, D; 25C, D; 26A-E; 27A-E; 28C, D and 2gA-C. 

2. Prefixation with unbuffered 2% KMn04 for a period varying for the different 
specimens from 5 to 30 min . at room temperature. The fixed material was rinsed in 
fresh verona! aceta te buO'cr (pH 7.4), followed by fixation with Os04 as indicated 
for ( 1 ) . This schedule was used for specimens shown in the micrographs of Pis. 
1gC-E; 2oA; 210, E; 22A- C, E; 23A, B, D; 2~, B; 25A, B; 26D and 28A, B. 

3· Fixation in unbuO'cred 2% KMn04 for 6o min. at 4 °C. The specimens were 
rinsed in several changes of distilled water, followed by staining in 0.5% uranyl 
acetate for 4 hrs. at room temperature. This schedule was used for specimens of 
P. iyecptr.sici shown in the micrographs of Pis. 2oE; 21 B and C. 

The application of diO'crent fixatives may explain ,why in the micrographs conidial 
walls and septa arc sometimes electron-transparant and structureless and in other 
cases rather electron-dense with contrasting structure. For the same reason mem­
branes and mucilaginous substances can clearly be discerned in some micrographs 
but not in others. 

Following fixation, specimens were washed in buffer solutions, dehydrated in 
graded series of ethanol and embedded in 2:3 styrene butyl methacrylate at 6o °C, 
except for some specimens of Phoma chry.sanlhemi and P. lycoper.sici where epoxy resin 
was used. 

Sections were cut with glass and diamond knives and examined in a Philips EM 100 
and EM 300 electron microscope. 

Germinated conidia were obtained by placing inverted plugs taken from agar 
plates with spomlating colonies onto the moist surface of water agar plates. After 
incubation for 16 hrs. at 18°C germ tubes had been formed. Then the inverted plugs 
were removed and the plate was flooded with warm malt agar (c. 45 °C}. 

The diO'crencc in colour between malt agar and water agar facilitates the localiza­
tion of the level at which germinated conidia were present. Small agar blocks (c. 
2 mm3) with germinated conidia were trimmed and fixed as indicated above. 

ABBREVIATIONS USED IN flOURES AND PLATES. - col, cOJiarctte. - cs, cloudy substance. -
fr, basal fri.ll. - gt, germ-tube. - il, inner layer of wall. - m, plasma membrane. - mel, 
mucilage. - ml, middle layer of wall. - ol, outer layer of wall. - p, pore. - pi, plug. - pw, 
primary wall. - s, mucilaginous sheath. - sp, septal-plate. - srp, separation-plate. - sw, 
secondary wall. - ts, triangular space. - Wb, Woronin body. - we• , wc2, etc., walls of 
successive conidia. - wr•, wr2, etc., annellations of successively seceded conidia. 

RESULTS 

The Phoma-ty/Je of conidial development. 
In mature pycnidia conidia are produced by small parent cells which are usually 

indistinguisha ble from the inner cells of the pycnidial wall but for a single apical 
aperture. Each parent cell can produce a whole series of conidia (compare Pl. 1 gA) ; 
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under unfavourable conditions conidiogcncsis may stop, but start again when con­
ditions change. Finally the parent cells collapse and arc replaced by new ones 
(compare Ciccarone & Russo, 1g6g). 

The development of the first conidium by a parent cell is initiated by a papillate 
pronounced thickening of the wall at the top ofLhe cell (Pls. 1gB, C; 2oA; Fig. 1A; 
sec also Sutton & Sandhu, •g6g fig. 1 1, and Ciccarone & Russo, I.e. fig. 6) . WiLhin the 
papilla wall three layers can be distinguished, an outer almost electron transparent 
layer (ol) which is continuous with the wall of the parent cell, a thick, relatively 
electron dense mjddle layer (ml) which in cross section appears to be falcate, and an 
electron transparent inner layer (il). The plasma membrane adjoining the inner 
layer always shows a corrugation which is apparently associated with a concentration 
of elements of the endoplasmatie reticulum (compare Pl. •gO, E a nd Brewer & 
Bocrema, 1g6s). Subsequently the papilla bulges outwards forming a bud-like 
protrusion (Pl. •gO, E; Fig. 1 B). The outer layer ( ol) sooner o•·later for the most part 
dissolves into mucilage (Pls. 1gE; 20A; Fig. 1B). In some species, e.g. PMma exigua, 
the middle layer {ml) becomes more prominent at the outset (PI. 19E; Fig. 18) and 
appears as if it will develop into the conidium wall (compare Brewer & Bocrcma, I.e.). 
The wall of the first conidium primordium (wc1) however arises from the inner layer 
(il) . The middle layer (ml) may have a function as an 'openc•·' of the conidiogcnous 
locus of the parent cell. Like the outer layer it finally d issolves into mucilage. In some 
species it remains at fi rst recogruzable as a sheath surrounding the first conidium 
(Pl. 2oA; Fig. 1 C- a). In other species it seems to d issolve synchronously with the 
upper part ofLhe outer layer or even earlier (Fig. 1C-b; compare Ciccarone & Russo, 
I.e. fig. 7). The process of waU diffcrcntjation - modification from homogenous wall 
substance into different olller, middle, and inner wall layers - is associated with 
increasing production of an electron transparent cloudy substance (cs) (Pl. 2oA; 
Figs. I, 2). 

Conidium secession proceeds very rapidly; it looks often if the conidia are 'pinched 
ofl"' (Pl. 2oA, compare Brewer & Bocrema, I.e.), especially because the cytoplasma 
of the parent cell may contract immediately after secession. However, from numerous 
micrographs (e.g. Pl. 20B D) it iS evident that secession is init iated by centripetal 
development of a very thin electron-transparent layer (Fig. 2E, F). Separation 

Fig. 1. Phoma spp. Diagrammatic representation of our electron microscopy interpretation 
of the formation of the first cmeroblastic phialidic conidium (A ~o) . 

The wall of the first conidium (we•) arises within the inner layer (il) of the papillate thick­
ening of the wall at the top of the parent cell (A) (m plasma membrane). The differentiation 
of 1he conidial wall in I he following bud-stage (B, C) is associated wi1h the production of a 
mucilaginous cloudy substance (cs). The middle layer (ml) of the papilla seems to function 
as an 'opener' of 1hc conidiogcnous locus; later on it dissolves into mucilage and forms the 
outer layer of Lhe mucilaginous sheath (s) around the first conidium (0 ). The upper part of 
t11e outer layer of the papilla (ol) sooner or later disintegrates completely (C-a, C-b). After 
secession of the first conidium (D) the basal part of the original papilla-wall remains as a 
coUarette (col); sometimes the different layers of the papilla (ol, ml, il) are s1ill re<:ognizable 
in the collareue (we'= wall second conidial initial). 
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apparently occurs along this layer, indicated as separation-plate (srp). Almost 
simultaneously the basal wall of the conidium is produced, whereas the top of the 
parent cell also becomes closed by wall substance (Pis. 2oE; 21A-C; Fig. 2F). The 
flattened wall at the base of the conidium always runs parallel to the thin separation­
plate. This may also be the case with the wall material covering the parent cell 
(compare Pl. 21A, D; Fig. 1 D), but - as already noted- often the cytoplasm of the 
parent cell contracts and the closing wall material is produced somewhat lower 
leaving sometimes plasma rests in the disorganized area between conidium and 
parent cell (Pis. 2oE; 21B, C; Fig. 2F). At secession the separation-plate (srp) and 
the connecting pcriclinal wall areas disintegrate to mucilage (Pl. 21 D ; Figs. 1 D, 2G), 
covering the ne.xt primordium (mel). 

The secession of the first conidium leaves the parent cell witl1 a distinct collarcue 
consisting of tl1e undissolved basal parts of the papilla wall. Sometimes the different 
layers of the original papilla can also be recognized in the collarette (compare Pis. 
2oE; 21 B, E and Figs. 1D, 2G). The collarettc surrounds the fixed conidiogcnous 
locus from which the second and subsequent conidia arise (Pl. •gA). 

Apart from the papilla the development of subsequently produced conidia is the 
same as for the first conidium. They arise as outgrowths of the wall closing the parent 
cell after secession of the preceding conidium (Fig. 1D-+Fig. 2£-G). The primordia 
arc covered by some mucilaginous material (mel, see above) whereas differentiation 
of the conidial wall is ag-.tin associated with the production of a cloudy mucilaginous 
substance (cs). 

It should be noted that the conidial wall in this conidiogcnous process almost 
immedia tely attains its final thickness (sec e.g. Pl. 20A) and that the abundant 
mucilaginous mass surrounding the mature conidia apparently originates partly 
from dissolved wall material (papilla wall or separation-plate with connecting peri-

Fig. 2. Phoma spp. Diagrammatic representation of our electron microscopy interpretation 
of (i) second and successive enteroblastic phialidic conidial development (E-+G), (ii) fre­
quently occurring secondary septation of I he conidia (H -+J), and (iii) conidial germination 
(K). 

The second and successive conid ia ' (wc2, wcl etc.) arise as buds from the conidiogcnous 
locus which is surrounded by a collarcttc (col), being the remnants of the papilla originally 
enclosing the first conidial primordium (ol, ml, it, see Fig. 1 ) . Differentiation of the conidial 
wall is associated with production of a mucilaginous cloudy substance (cs) . The conidia secede 
br separation of a tlm~e- layered septum. The initial separation-plate (srp) and the pcriclinal 
wall parts disintegrate into mucilage (mel) which then covers tltc next primordium and will 
form the outer layer of the mucilaginous sheath (s) of the next conidium (m = plasma mem­
brane). 

ccondary septation of the conidia (H -+J) occurs as an annular ingrowtlt from the lateral 
wall leaving a pore (p) in the centre. The septa consist of a middle lamella, the septal-plate (sp), 
at both sides covered with wall layers which for some distance arc 'attached' to the lateral 
conidium wall. 

Germination of the conidia ( K) is initiated by a swelling. ·ntcn at the innerside a new layer 
can be distinguished which emerges through the ruptured wall of the conidium. Differentiation 
of tltc wall of the germ-tube (gt) is associated with the production of a mucilaginous c.loudy 
substance (cs) . 
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clinal wall pans) and partly from a substance produced during conidial wall dif­
ferentiation ( cs). 

l n many Phoma species some conidia may become two celled. This occurs especially 
in vivo. The septation process proceeds rapidly, so only a few micrographs of the 
first stages of th is process have been obtained (Pl. 22A D). It appeared that septation 
occurs as an annular ingmwth from the lateral wall, which apparently from the 
stan attains the thickness of the final septum. The process seems to be initiated by the 
format ion of a very thin highly electron-transparent layer - the septal-plate (sp) -
arising more ~r less perpendicularly from the lateral wall (Pl. 22B-D, F; Fig. 2IJ , 1). 
Coincidently a t bot.h sides of the septal-plate electron-dense wall layers occur. I n 
vertical section they appear decurrent with the pericunal wall to which they arc 
'attached' with decreasing thickness for some distance (Pl. 22E). Between the 
decurrent edges of these layers, the pcricl ina l wall and septal-plate triangular 
'spaces' (ts) occur, which differ in electron-density (usually more electron-dense: 
Pl. 22F). In the centre of the seplllm a pore remains (p; in most sections of course 
missed) (Fig. 2j) and it is associated with Woronin bodies (Wb) and membrane 
bounded plugs (pi) (Pl. 23A, C). Incidentally also a microporus has been observed 
in the septum (Pl. 23B). I t should be noted tJ1at apart from the area ncar the septum, 
the wall of a septate conidium is apparently not thicker than that of a non-septate 
conidium. 

Wi th germination (Pl. 23A, D; Fig. 2K) the conidia swell and a new electron­
transparent layer can be distinguished inside the conidial wall and is continuous 
with the germ-tube which emerges through the ruptured outer wall of the conidium. 

Fig. g. Ascochyta spp. Diagrammatic representation of our electron microscopy interpretation 
of (i) annellidic conidial formation (A •G), (ii) distoseptation of the conidia (11 -•J), and 
(iii) conidial germination (K). 

The first conidium arises as a long thin-walled protrusion (we• ) at the top of the parent cell 
(A). When the first conidium secedes, the parent cell remains with a scar or anncllation (wrl) 
and the formation of the ne.'<t conidium (wc2) starts as a pcrcurrcnt proliferation (B) (m 
plasma membrane). The conidial secession (C -+ D: scc=ion of second conidium) takes place 
by a three-layered septum and is initiated by the dcvrloprncnt of a thin separation-plate 
(srp) . Transverse splitting along the separation-plate and circumscissilc rupture (schizolytie) 
of the ou ter wall rcle&'le the conidium. A part or the separation plate may be attached to the 
seceded conidium (E: fr ~ basal frill ). The secession of each successive conidium may occur at 
some higher level (f ), but also at approximately the same level (C ) which then results in a 
gradua.lly thickening collar, the anncllated collar (wr•-l=annellations of successively seceded 
conidia; we• = wall of fourth conidium). 

The septation of the conidia ( II •J) occurs by invagination of a secondary developing inner 
waH (sw; pw= primary wall) : distoscptation. The invagination is initiated by the development 
of a septal-plate (sp) . In the centre of the septum remains a pore (p) . The proc:css of disto­
septat ion is associated with an abundant production of a mucilaginous cloudy substance (es) . 
(compare fig. 4). 

With germination (K) the conidia swell and a new layer can be distinguished inside the 
conidial wal l which is con tinuous with the germ-tube (gt) which emerges through the ruptured 
wall of the conidium. The wall oft he germ-tube thickcnsst:condarily (probably distoseptation) . 
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Tk Ascochyta-type of conidial rkoewpment. 
Conidia ari~e in succession on small undifferentiated parent cells of the meristemat­

ic tissue lining the pycnidial cavity. Under unfavourable conditions conidiogenesis 

may stop but start again when conditions arc improved .. ew parent cells may replace 
old exhausted ones which then collapse. 

T he conidial init ials arc more or less oblong and have in comparison with mature 
septate conidia a thin wall (see e.g. Pis. 2¢, B; 25A, B). They arise apparently 
simply as outgrowths of the wall at the apices of the parent cells (Pl. 24C, D; Fig. 3A, 
C). As in Phoma spp. the growing activity is associated with a corrugation of the 
plasma membrane and a concentration of cndoplasmatic reticulum. 

When the thin-walled protrusion has attained the (variable) dimension of a 
mature conidium the process of secession starts (Pl. 25A- D; Fig. 3C, D). This 
proceeds rapidly, which has made it very difficult to get pictures of the first stages. 
Nevertheless it was established that as in Phoma, three centripetally developing 
layers arc involved : the basal conidial wall, the separation-plate (srp) and the wall 
closing the top of the parent cell. The initial separation-plate is very tlt in and highly 
electron-transparent just as the septal-plate (see below) ; it is only discernible in few 
micrographs (Pl. 26A, B). The basal conidial wall and the wall closing the parent 
cell often develop both close to and parallel with the separation-plate. Sometimes, 
however, the cytoplasma of the parent cell contracts and the wall closing the parent 
cell is partly or completely produced at some distance from the basal conidial wall; 
in the disorganized area between both walls then plasma rests may occur (Pl. 25C; 
Fig. 3D). Separation apparently takes place along the separation-plate (Pl. 25D); 
the periclinal walls rupture and the parent cell remains with a broken periclinal wall 
(wr) and a thin closing wall protructing from the inside of the pcriclinal wall (Fig. 3B, 
E). Incidentally the detached conidia show a basal frill (Pl. 25B: fr) which seems to 
be part of the separation-plate (compare Fig. 3E) . The apical region of the closing 
wall of the parent cell will form the next primordium (Fig. 3E). The secession of 
each successive conidium may occur at a higher level than the previous conidium. 
This is usually the case with Ascochyla pisi. The top of the parent cell then becomes 
encircled with a series of wall ridges corresponding with the number of conidia that 
have seceded (Pis. 24A, B; 25A, B; Fig. 3F). Successive conidia, however, may also 
secede at approximately the same level as the first conidium. This is commonly the 

Fig. 4· Line drawings of conidia and conidiogcnous cells (phialidcs) of Phomo spp. as seen 
with the light microscope. - A. Phomo herborum (after Sutton, 1964 figs. 4-A, B, as P. herborum 
var.loctorio Sutton, sec Bocrcma, 1970b). - B. Phomo exiguo (after Bocrcma & HOwelcr, 1967 
figs. 3, 4). - C. Phomo cucurbitoceorum (Fr.) Sacc. (after Punithalingam & Holliday, 1972a 
figs. C, D, as conidial state of Didym.ello bryo11ioc (Aucrsw.) Rehm, sec Bocrcma & van Kcsteren, 
1972). - D. Phomo lracheiphilo (Petri) Kantschaveli & Gikachvili (aficr Punithalingam & 
Holl iday, 1973b fig. C, as Deuterophomo trocheiphila Petri, sec Ciccarone, 1971). - E. Phoma 
terrestris Hansen (afier Punit11alingam & Holliday, 1973a fig. C, as Pyrmochoeto terrestris 
(Hansen) Gorcnz & al., see Schneider, 1974). Note that the septate conidia in Phomo spp. (in 
vivo o-gs%) under optical microscopy cannot be distinguished from Ascochyto-conidia. 
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case with Ascochyta pi11odes. The top of the parent cell then shows a collar of periclinal 
wall ridges (Pl. 26C; Fig. 3G). 

Immediately after detachment the conidia gradually become thick-walled and 
septate by the production of a new distinct inner wall (secondary wall : sw), see Fig. 
3ll-j. This process of wall-thickening and septation is associated with the production 
of a light cloudy substance (cs) representing the slime surrounding mature conidia 
(Pl. 26D, E). Most conidia form one septum but two or even three septa may be 
produced as well. Septation is initiated by centripetal development of a thin highly 
electron transparent layer, the septal-plate (sp). The development of this septal-plate 
occurs synchronously with the thickening of the new inner wall, which also covers 
the septal-plate (Pis. 27A- E; 28A, B; Fig. 3H-j) . Between the outer wall, new inner 
wall a nd septal-pla te, triangular 'spaces' (ts) occur which appear to be mostly 
electron-dense (e.g. Pl. 28C). In the centre of the septum there remains a pore (p) 
usually associated with Woronin bodies (VIb) and membrane-bounded electron­
opaque plugs (pi) ( Pis. 27E; 28D; Fig. 3)}. Sometimes the septal-plate shows an 
undulation which then becomes levelled by the inner wall (Plate 26D; sec also 
Brewer & Bocrema, I.e. Pl. 4). Generally the production of the new inner wall and 
the septa starts immed iately after secession; but occasionally this process occurs 
before secession of the conidium. 

The plasma membrane of mature septate conidia sometimes shows typical in­
vaginations (Pl. 2gB, C). 

Note that the mucilaginous mass surrounding the mature conidia is produced with 
the process of wall-thickening and septat ion and not during con idiogenesis. 

Germinat ion of the conidia (Pl. 2gA; Fig. 3K) is initiated by a swelling of the 
conidial cells. Then at the innerside a new thin electron-transparent layer can be 
distinguished. The original wall apparently rupLUres by protrusion of the new wall 
layer. 

, DISCUSSIO:'\ 

In addition to the elccu·on microscopy observations by Brewer & Bocrcma (I.e.) 
this study has provided more information on conidiogenesis and secession, septation 
and germination of conidia in Phoma and Ascochyta species. The formation of the 
first conidium differs essentially in both genera, as docs septation of the conidia. The 

Fig. 5· Line drawings of conidia and conid iogcnous celb (annemdcs} of Ascochylo spp. :u 
seen with the light microscope. -A. Conidia of various graminicolous species (afier Sprague 
&Johnson, 1950 fig. t). - B. Conidiogcnous celb in AJcochyta pisi (aficr PunitJmlingam & 
Holliday, 1972b figs. B, C).- C. Conidiogenous cells of ,Jscochy/4 pinoths (after Punithalingnm 
& Holliday 1972c fig. E, as conidial state of M)~sphoerello pinoths). Note that under optical 
microscopy t11e annellides of AJcochyto show much resemblance with the phialidcs of Phoma 
(compare Fig. 4). 
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processes of conid ial secession and germination however show much resemblance. 
In Text-figures 1, 2 and 3 we have tried to reflect the differences and similarities. 

First we emphasize that in both genera the conidia secede by septation. For 
Ascochyta pisi this was a lready establ ished by Brewer & Bocrema (I.e. ) but in the case 
of Phoma spp. they referred to 'conidia which a pparently become pinched off'. 
Conidial secession in species of both genera can now be characterized as separation 
by a three - 1 aye red se ptum {'double septum', sensu Kendrick, 1971 ) : 
two layers of wall material with a very thin abscission layer, s c p a r a t i o n -
plate (srp), between them (Pis. 2oE; 2 1A-C; 26A, B) . The abscission layer 
appears to break down (by autolysis?) and allows the conidium to separate from the 
parent cell (Pis. 21D; 25D). In Ascochyta, remnants of the separation-plate may 
remain attached to the detached conidium (basal frill, fr: Pl. 25B; Fig. 3E). 3 

Conid ial secession by a three-layered septum seems to be exclusive in Dcutcromy­
cotina and has been shown with the electron microscope for various types of conidial 
ontogeny (cf. Sutton, •97•; Hammill, 1974). 

That the septa in conidia of Phoma and Ascoci!Jla spp. also consist of two wall­
layers with a very thin layer, the sept a 1- pI ate (sp), between them ( Pis. 22F; 
28C) is a lso in accordance with electron microscopy observations of septa in other 
fungi (see e.g. Bracker & Butler, 1963; Brenner & Carroll, 1968; Krcgcr-van Rij & 
Vecnhuis, 1971; Littlefield & Bracker, 1971, and Reisinger, 1970). The septal pores 
of Pltoma and Ascoci!Jla spp. tha t a rc associated with Woronin bodies and membrane­
bounded electron-opaque plugs (Pis. 23C; 28D), can be characterized as of tltc 
Ascomycete-type (sec e.g. Bracker, 1967). The inc idental observation of a kind of 
microporc in a conidial septum of Phoma exigua (PI. 23B) is remarkable, because 
microporcs or plasmodesmata are only known from a few fungi in septa that arc 
lacking a central pore (cf. Bracker, I.e.). 

Conidial development in both Phoma and Ascochyta can be characterized as forms 
of bIas ti c conidia I onto g c n y ( Kendrick, 1971): the conidia d ifferenti­
ate from a pan of the parent cell - conidiogcnous locus and tltcrc is a marked 

3 From electron microscopy studies'of other fungi it is known that the scparntion-platc docs 
not always disintegrate. In Dora/QITI)US nanus it I'CJTUlins a part of the truncate base of the 
detached conidium (Hammill, 1972a) ; in Endomftopsis platypodis it remains attached to the 
parent cell (Krcgcr-van Rij & Vccnhuis, tg6g). 

Fig. 6. Line drawings of conidia and conidiogenous cells of some 'problematic species' 
(~e text Addendum) as seen with the light microscope. - A. Ascachylauigrip;ocnidiicola. Large 
two- and more-celled conidia as occurring in pycnidia in vivo and in vitro, and one-celled 
microconidia as produced in other pycnidia also in vivo as well as in vitro. - B. Phoma okraaa 
var. solidaginis. 'Mixture' oflarge two-celled conidia and one-<:elled microconidia as occurring 
in pycnidia in vitro. - C. Ascachyla bohmrica. Large two-celled conidia as produced en masse 
in vivo together with some onc-ccll<.-d microconidia. The mature two-celled . conidia easily 
break into two parts. ln vitro only microconidia arc formed which then sometimes arise from 
elongatt.-d cells which look like undetached rnacroconidia. The parent cells producing micro­
conidia have an obvious collat·eue in contrast with those producing macroconidia. 
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enlargement of recognizable conidial initial before the initial is delimitated by a 
three-layered septum. 

The conidia of Phoma spp. can further be regarded as enteroblastic (Kendrick, 
I.e.) because the outer layers of the wall at the apex of the parent cell arc not involved 
in the formation of the conidial wall (Pis. 19A, E; 20A; 21E; Figs. 1,2E-C ; sec also 
Sutton, 1971) . Conidiogenous cells which produce enteroblastic conidia in basipetal 
succession (youngest a t the base of the chain, the oldest at the tip) from a fixed 
conidiogenous locus are termed phi a I ides (Kendrick, I.e.) . A typical feature 
of phial ides is the co II arc t t c representing remnants of the wall layers originally 
enclosing the first conidium (compare Fig. 1A- D). On account of the conspicuous 
collarcttc the parent cells in Phoma spp. have already been interpreted as phialidcs 
(Sutton, 1964, Ciccarone & Russo, •96g). Bocrcma ( 1965) and Sutton & Sandhu 
( 1969) however had raised doubts concerning this interpretation. They thought that 
the two or three periclinallayers that are sometimes visible with the electron micro­
scope in the collarettes of Phoma spp. (compare Pl. 21 B, E) represented wall ridges of 
detached conidia ('annellations'). The conidiogcnous cells in Phoma then should 
not have a fixed meristem producing more than one conidium from it, but instead 
-as is the case with annellides (see below under Ascochyla)- various growing points 
each producing one conidium. The present study however has shown that the two or 
three layers or ridges sometimes occurring in Phoma-collareues correspond with the 
different layers of the original papilla (ol, ml, il) enclosing the first conidium. The 
successively seceding conidia at the most add some mucilage to the collarette (Pl. 
21D; Fig. 2G) but no real sears or annellations. Therefore conidiogenesis in Phoma 
spp. can be characterized as entcroblastic and phialidic, comparable with the enter­
oblastic phialidic ontogeny in some hyphomycetes as e.g . .Neuropora cras.ra (Lowry & 
al., 1g67; Subramanian, 1971: ' type 1 '). A typical feature of cntcroblastic phialidic 
ontogeny in Phoma spp. is that it starts with the development of a thick-walled papilla 
with a conspicuous US\tally more or less electron-dense middle layer (ml) which 
seems to function as 'opener' of the fixed conidiogenous locus. An additional 
characteristic is that the differen~iation of the conidial wall to its final structure is 
associated with production of mucilage (es) which tOgether with dissolved wall 
material resulting from the liberation of the first conidium and secession of successive 
conidia, forms the abundant mucilaginous mass surrounding the conidia in Phoma 
spp. In many aspects conidiogcnesis in Plloma spp. agrees with conidial development 
in the accrvular fungus Colletotrichum cocc9de.r (=C. alrammlarium) as shown in the 
electron microscopy study by Griffiths & Campbell (1972). 

For d iagnost ic purposes conidial development in Phoma spp. was described as 
'monopolar repetitive budding' (Boerema, 1965), because under optical microscopy 
the conidia seemed to arise in succession as buds from the corudiogenous locus wit.h 
often only a small cytoplasmic channel between bud and parent 'ccll (eomp. Pis. 19A; 
21 E). Originally 'budding' has been considered as secession without sept.al for­
mation but recent electron microscopy studies have shown that buds in fungi secede 
by septation a lso (for references sec Sutton, 197 1 and Donk, 1973). 



8oEREMA & BoLLEN: umidiogtntSiJ in Phoma and Auoehyta 

For Ascochyta spp. the formation of the first conidium by a parent cell can be 
described as hoI obI as tic (Kendrick, 1971) because the whole (thin) wall at 
the apex of the parent cell is apparently involved in formation of the conidium wall 
(Pl. ~58 ; Fig. 3A) . Holoblastic conidial development in basipetal sequence should be 
typical for an n c I I i d c s, i.e. (Kendrick, I.e.) conidiogenous cells which produce 
a single conidium from the apex (conidiogcnous locus) of each of a succession of very 
short percurrcnt vegetative proliferations involving the basal part of the septum 
remaining after secession of the previous conidium (pcrcurrent indicates a mode of 
vegetative proliferation in which each successive apex arises through the previous 
apex). From Pl. 24}\- D and Pl. 25A, B, however, it cannot merely be concluded that 
in Ascochyla the conidia formed after the first one by a parent cell are truly holo­
blastic. In a critical discussion on the distinction between phialides and anncllides 
Hammill ( 1974) also pointed out that for a numbcr,of other fungi in which con idio­
genesis is considered to be typically anncllidic, the conidia arc 'clearly not holo­
blastic, at least not after the formation of the first conidium in the basipetal sequence' 

Characteristic for annellides is the presence of narrow bands of wal l material 
encircling the periclinal wall near the apex of the conidiogcnous cell; these anneUa­
tions are the vegetative portions of the proliferations left behind afier each conidium 
has seceded. In contrast with the fixed meristem of phialides (sec above under 
Phoma), annellides thus have various growing points at each of which one conidium 
is produced. With reference to the conidial ontogeny described and illustrated by 
Brewer & Bocrcma (I.e.) for Ascochyta pisi (compare Pis. 24}\, B; 25A, B), Madclin 
( 1966) has already interpreted the conidiogcnous cells of Ascochyla as true annellides. 
As a result of our further observations we agree with this interpretation (Fig. 3). It 
must be noted however that the micrographs obtained from A.fabae and A. pinodes 
(Pis. 25C, D; 26A, C) have indicated that in Ascochyta spp. the conidia can originate 
and secede at approximately the same level as, or possibly even at a lower level than 
the previous conidium. The resul t is then not a series of annellations one above 
another as shown in the micrographs of A. pisi (Pis. ~¢; 25A; cf. Fig. 3E, F), 
but an an n c II a t c co II a r composed of a number of pcriclinal layers corre­
sponding with the number of conidia produced (Pl. 26C and Fig. 3G). Similar 
observations arc made by Sutton & Sandhu (196g) on the conidiogcnous cell~ in the 
acervuli of a Cryptosporiopsi.r sp.: 'anncllides with successive conidium secession 
below, at, or above the level on which the first conidium seceded'. Sec also the 
electron microscopy study of the anncllides in the accrvular fungus Steganosporium 
pyriforme by Hammill ( 1972b). The anncllate collars in Ascochyta spp. show much 
resemblance with the phialidic collarcttes in Phoma spp., even with the electron 
microscope (compare Pl. 2 1 B, C with Pl. ~6/\, 13) ; under optical microscopy they 
cannot be distinguished a t all. 

Table I presents a comparison of characteristics of conidiogenous cells of Phoma 
and Ascochyta with those of phial ides and an nell ides, as defined by Kendrick ( 1971 ). 

The diagnostic most typical characters of conidial formation in Ascochyla species 
is the septation of the conidia as an essential part of the complc1ion of conidium 
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T ABJ..E T. -A comparison of characteristics of conidiogenous cells of Phoma and Auochyta with 
those of phial ides and an nell ides as defined by Kendrick ( '97• ) . 

phialidic annellidic con idiogenesis 
sensu sensu in in 

Kendrick Kendrick Phoma Auochyta 

first conidium 
entcroblastic + + 
holoblastic + + 

successive conidia 
cnteroblastic + + 
holoblastic + 
conidial wall 'formed de novo' + 
conidial wall involves distal layer 

of separation-septum + + + 
conidiogenous cell 

with collarcttc + + 
with annellations or anneJlatc collar + + 

conidiogenous locus 
fixed, more conidia are formed 

at the same locus + + 
each conidium is formed at a 

new locus + + 

development (Pis. 27, 28; Fig. 3H-j ). It usuaUy takes place just after secession of the 
conidium but it may also occur before the conidium has seceded. This septation 
process in Ascochyla spp. agrees with the septation of conidia in some dematiaceous 
hyphomycetes; compare the detailed electron microscopy study by Campbell ( 196g) 
on Altenum·a brassicicola. For this kind of septation Brewer & Bocrema used the term 
d is to s e p t a t ion ( = pseudoseptation sensu Ellis pro parte), employed by 
LuttrclJ (1963) in his taxonomic study of Drechslera ('He/minthospon·um'). Luttrell's 
st1.1dy was based on optical microscopy and emphasizes the double walled structure 
of distoseptate conidia as appeared from crushed conidia: 'extruding hyaline cells 
from ruptured (dark) cpisporc'. Campbell ( 1970) considered the essential criterion 
of distoseptation to be the ability of distoseptatc conidia to break up in their constit­
uent cells. He interpreted that the conidia of the a lbino-type of Allemaria br~sicicola 
were distoscptate, but not the wild-types of this fungus, because: 'they maintain 
their integrity as multicelled spores, even though each cell is surrounded by its own 
wall'. The essential character of distoscptate conidia however is that septation 
results from invagination of the secondary developing inner wall: ' lnvaginations of 
the inner wall divide the protoplast into a series of cells resembling peas in a pod' 
(Lun.rcll, I.e.). See also the study of the ultrastructure of con idiogenesis in Drechslera 
sorokiniana by Cole ( 1973, fig. 27d, p. 634): 'a new wall layer ... developed by 
apposition adjacent to the thin plasma membrane ... thickens and is continuous with 
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septa traversing the conidia'. The invagination of the inner wall is apparently 
initiated by the development of the septal-plate arising perpendicularly from the 
outer wall (Fig. 3C). How far in mature distoseptate conidia the outer wall can be 
separated by pressure from the inner wall depends on differences in strucwre of both 
wall layers and is in fact not essential for the distoseptation process. In Ascodgta pisi, 
Brewer & Bocrema (I.e. ) incidentally could separate both layers by pressure. 

The division of the conidia of Ascochyta spp. into two (or more) cells is on account 
of the distoscptation for this genus as typical as the multicellular characters of the 
conidia in hyphomycetc genera such as Drechslera and Alteman·a. The d istoscptat ion 
process fully explains that true Ascochyla species always in vivo as well as in vitro 
produce mainly septate conidia (Zherbcle, 197 1: 'Ascochyta sect. Stagonosporoides' ). 
Just like the number of septa in conidia of Drechslera and Allernaria species show a 
certain variability, in Ascochyta spp. not a ll ma ture sonidia ai'C two-celled; one-celled 
and three- (or even four-) celled conidia occasionally occur. 

The septation in conidia of Phoma spp. Pls. 22, 23A C; Fig. 211 J ) is a secondary 
process which only occurs under special conditions, among others in conditions 
promoting germination (Pl. 23A). It thus occurs independently of con idiogenesis. 
Brewer & Bocrema (I.e.) called this kind of septation 'euscptation', a term intro­
duced by Luttrell (I.e.) for conidial-septation in dematiaceous hyphomycetcs such as 
Sporidesmium and Nakataea ( = Vakrabeeja) spp. Septal formation in the conidia of these 
hyphomycetes however has no t been studied by electron microscopy, so we cannot 
judge at present if it agrees with out observations on conidial septation in Phoma spp. 
It is conspicuous that the secondary developing septa in Phoma-conidia apparently 
a lmost from the start attain their final thickness. In Phoma chrysanthemi septal forma­
tion is associated with only a partial thickening of the lateral wall at both sides of the 
septum (zone of a llachment; Pl. 22E). This agrees with the general impression that 
septate conidia in Phoma spp. do not have thicker walls than one-celled conidia. 

evcrthclcss it may be possible that in certain species the thickening of the lateral 
wall is not restricted to the 'zone of attachment' but includes the whole inside of the 
conidial wall. Schmid & Liese ( 1970) in their electron microscopy study of hyphae 
of the basidiomycetc Armillaria me/lea have observed two types of septa. Firstly, septa 
of which the wall layers at both sides of the septal-plate are continuous with the 
inner layers of the lateral wall and secondly, septa which, as in Phoma chrysanthemi, 
show only a restricted zone of attachment to the lateral wall. They called the latter 
t ypc pseudoscpta! Therefore, it seems to us inopportune to describe secondary 
septation of Phoma-conidia as cuseptation. In this area many more comparative 
ultrastructural studies arc urgently needed. 

Under conditions favouring germination in the swollen conidia of Plwma as well as 
of Ascochyta species the initial wall of the germ-tube becomes discernable as a new 
layer at the inncrside of the conidial wall (Pis. 23D; 29A; Figs. 2K, 3K). In Phoma 
the wall of the germ-tube seems to attain at once 'hyphal-thickness'. Optical 
microscopy has shown that septation of the germ-hypha occurs soon after emergence 
but without visible wall-thickening. At later stages the wall appears to be defined 



134 P £ R so o s 1 A - Vol. 8, Part 2, 1975 

more sharply and to be surrounded by a diffuse mucilaginous sheath (comparable 
with the slime surrounding conidia?; sec Fig. 2K and the study of the ultrastructure 
of genninating conidja of Bolrylis ciTUrea by Hawker & Hendy, rg63). Tn Ascochyla 
species the wall of the germ-tube is relatively thin. Light microscopy observations 
suggest that the wall of the germ-hypha thickens during septation that occurs qwckly, 
which process can then be characterized as distOseptation. 

EMEr DED DEFI~ITIONS OF PIIOMA AND ASCOCHYTA 

The differences in conidial ontogeny and septation of typical Phoma and Ascochyta 
species and the results of cultural studies of both kind of pycnidiaJ fungi (e.g. Zhcrbelc, 
' 97' and Bocrerna & Dorenbosch, 1973) make it now possible to redefine both 
genera. 

PI!OMA 

Phoma Sacc. in Michclia 2(1) : 4· 188o (as Phoma 'Fr. em.'; nomen gcncricum conscrvandum, 
8th I nL. Bol. Congr., Paris 1954). - Lectotype-species (8th Int. Bot. Congr., Paris 1954) : 
Phoma herbarum Westend. in Bull. Acad. r. Bclg. Cl. Sci. 19(3) : 118. 1852; lectotype (Boerema, 
1964) in herbarium Westendorp & Wallays (DR) : exs. Herb. crypt. Belg., Ed. Beyacn-Feys, 
Fasc. 20, o. 965, 1854, on stems of Otwbrychis !Miifolia. 

Ascochyto sect. Phyllostietaides Zherbele in Trudy vses. lnst. Zashch. Rast. 29 : 20. 1971. For 
other synonyms, sec von Arx (1970). 

Pycnidia mostly glabrous but sometimes hairy or sctose especially towards the 
ostiole, usually globose-subglobosc or 81obose-ampull iform to obpyriform but also 
more irregular in shape, separated or rn small groups, usually sub-epidermal L.hcn 
erumpent 'vith mostly one, but sometimes more, distinct, impressed but more often 
papillate openings (ostiole or porus) ; wall pseudoparenchymatous or prosenchyrna­
tous, sometimes pseudosclerenchymatous, the outer cells mostly dark and thick­
walled, the inner cells hyaline and more or less isodiametric, givmg rise to conidio-
genous cells. · 

Conidiogenous cells usually indistinguishable from the inner cells of the pycnidial 
wall but for a sin~lc aperture. 

Under light m1eroscopr, the conidiogencsis may be characterized as monopolar 
repetitive 'budd ing'. The bud' of the first conidium arises from a papillate extension; 
subse~uently conidia arise as 'buds' in basipetal succession from the ape.x of the 
coniruogenous cell surrounded by a distinct collarette. 

Under electron microscopy the coniruogenous cells appear to be phialidcs pro­
ducing, from a fixed conidrogcnous locus, enteroblastic conidia which secede by a 
three-laxercd septum. The first conidial initial is produced witrun the inner layer of 
the pap1llatc thickening of the wall at the apex of the conidiogcnous cell (Fig. tA, B). 
The upper part of the papilla wall sooner or later dissolves, but its basal part remains 
as a conspicuous collareuc (Fig. r C, D). The walls of successively produced conidia 
arise from the fixed mcristem as outgrowths of the basal layer of the three-layered 
septum remaining after secession of the previous conidium (Fi~. 2E-C). Differentia­
tion of the conidial wall is associated wrth abundant production of mucilage. 
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Conidia hyaline or sometimes slightly coloured (yellow to pale brown), globose, 
obovoidal, ell ipsoidal or clavate, mostly once or twice as long as wide, generally 
measuring between (2)2.5- 10( 12) X (0.5) r 3.5(5) 11m. Conidia one-celled, but 
secondary septation may occur rcsulung in two- (or even more-) celled conidia 
(Fig. 2H-j ) ; the percentage of septate conidia depends on the environmental 
conditions and may vary between o-g5% (in vivo). 

Many species of Phoma a re morphologically similar and besides, many of these 
species arc exceedingly variable as regards size, form and structure of pycnid ia and 
conidia. The existing Saccardoan classification of these fungi is mainly based on 
substrate-criteria and ignores the existence of numerous unspecialized species with 
wide host ranges, parasites as well as weak parasites and saprophytes (compare 
Bocrema, 196g). The only way to reach a practical and useful classification of Phoma 
species has proved to be the study of the characterislip; in vitro (see e.g. van der Aa & 
van Kcstercn, 1971; Bocrema, 1964, 1965, 1967a, 1967b, 196g, 1970b, 1972; 
Boerema & Dorenbosch, 1968, 1970, 1973; Boerema, Dorenbosch & van Kcsteren 
1965, 1968, 1971, 1973; Bocrema, Dorenbosch & Leffring 1965; Bocrcma & Howelcr, 
1967; Bocrcma & de j ong, 1968; Dorcnbosch, 1970; Dorenbosch & Bocrema, ' 973i 
Doren bosch & Howeler, 1968; van Kesteren, 1972; Maas, 1965; Zherbele, ' 97 ' ) . 
A real and practical differentiation then appears to be possible when the morphologi­
cal characteristics arc combined with growth characteristics in cult1Jrc including the 
general growth habit, rate of growth, pigment production, crystal formation, etc., 
in addition to the structure of the mycelium a nd of any chlamydospores. Classification 
based on study in vitro also solves the problem of differentiating Phoma species 
producing septate conidia in vivo (pseudo-Ascochytas) from true Ascodryta species. 
Under normal laboratory technique of culturing fungi on standard ized agar media in 
petri dishes and tubes, conidia l septation of Phoma species is always restricted (o­
•o%), whereas true Ascochyta species produce mainly septate (distoseptate) conid ia 
(compare Bocrcma & Dorenbosch, 1973; Zherbcle, 1971 ) . Phoma species with hairy 
or setose pycnidia are read ily distinguished from Pyrerwcluuta by Lhe shape of the 
conidiogenous cells. True species of Pyrenochaeta De :\lot. (Schneider, 1975) have 
elongated, septate conidiophorcs with lateral phialid ic apert11rcs below the septum 
delimiting each cell (acroplcurogcnous conidiophores) . The pycnidia of the type­
species of Phoma, P. herbarom, have a predetermined opening or ostiolc; that means 
that structura l provisions for the production of the opening arc apparently already 
present in the pycnidial primordia (Bocrcma, 1964). This is the case with most 
typical species of Phoma. In cer tain species, however, pycnidia remain closed for an 
extended period; the opening then appears a lmost at the end of the growing process: 
porus instead of an ostiole. This occurs in e.g. Phoma lingam (Boercma & van Kestcren, 
1964) a nd other Phoma-statcs of Leptosphaeria spp. (Phoma sect ion Plerwdomus, compare 
von Arx, 1970). 

Different types of Phoma-parcnt cells and conidial shape arc shown in Fig. 4 taken 
from Bocrcma & H6wcler ( 1967), Punitha lingam & Holliday ( 1972a, 1973a, b) and 
Suuon ( 1964). 
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A SCOC II YTA 

Ascodryta Lib. in Pl. crypt. Ard., Fasc. 1: 6. 183o; in Mcm. Soc. Sr:i. Agric. Lillc 1829 1830: 
'75· 1831 (as 'Asco.gta'; see discussion by Sprague & johnson, 1950). Lectotype-species (cf. 
Dicdicke, 1912: 139; Clements & Shear, 193 1: 363; Sprague &johnson, 1950: 529; von Arx, 
1970: 135): Asaxhyta pi.si Lib. in Pl. crypt. Ard., Fasc. 1 , No. 59· 1630 (as 'Asco.gta Pisi'); 
holotype in herbarium Libert (BR) : on pods of Pi.surn sativum (as 'Aseospora Pisi N'). 

Asaxhyta sect. Stagonosporoidu Zherbcle in Trudy vses. Jnsr. Zashch. Rast. 29 : 20. 1971. 

Pycnidia usually g labrous but sometimes hairy, mostly globose-subglobose or 
ampulliform to mammiform, sometimes more irregular in shape, separated or in 
small group~, usually subepidermal then erumpent with usually one, but sometimes 
more openings (pores) which may be simple, impressed, sliglnly protruding or 
papillate; wall mostly relatively thin, usually pseudoparcnchymatic, the outer cells 
darker and more thick-walled than the hyaline inner cells. 

Conidiogcnous cells not distinctly differentiated from the inner cells, but recog­
nizable by the cuspidate or somewhat clon~tcd apex. 

Under optical microscopy the conidia anse in basipetal succession as thin-walled 
protrusions at the apices of the conidiogcnous cells. A kind of col lar may be present 
or not evident at aU. 

Under electron microscopy the conidiogenous cells appear to be anncllidcs 
producing from successively developing conidiogenotts loci, thin-walled conidia 
seceding by a three-layered septum. The w-d!J or the firs t conidium arises as an 
outgrowth of the thin wall a t the apex of the conidiogenous cell (Fig. 3A). The walls 
of successive conid ia arise from the apical part of very short percurrcnt proliferations 
of the conid iogenous cell involving the basal layer of the three-layered septum 
remaining after secession of the previous conidium (Fig. 3B- E). Percurrent growth 
however not only occurs at increasingly higher levels resulting in a series of annella­
tions one above a nother encircl ing the apex of the conidiogenous cell (Fig. 3F), but 
also at approximately the same level and then appears fike a collar of pcriclinal 
anncllations, the anncllatc collar (Fig. 3G). Conidiogenesis proceeds without evident 
product ion of mucilage. 

Conidia, hyaline or sometimes slightly coloured (yellow to pale brown), usually 
cylindrical to ellipsoidal or cymbifonn, mostly twice or three umes as long as wide, 
generally mcasurmg between (s)S-25(29) X (2)2.5-6(8) p.m. Conidia after secession 
often one-celled but then soon becoming two- or occasionally three- or even four-
celled. , 

Under electron microscopy the crosswall formation is characterized as disto­
septation: production of a ne,., inner conidial wall layer which concurrently by 
invagination divides the conidia in two or more cells; the invagination is initiated uy 
lhe development of a septal-plate (Fig. 311 J). This distoseptation process is assoeiatcd 
with abundant product ion of mucilage. 

Most species of llscochyta, if not all , are typical para~ites with restricted host ranges. 
According to Zherbele ( 1971) they occur especially on the Campanulaccae, Chcno­
podiaccae, Gramineac, Lcguminosae, Solanaceae and Umbclliferae. Some of them 
have one specific host but then incidentally also may occur on related species of the 
same genus. They arc in form, structure and size of pycnidia and conidia relat ively 
stable and therefore usually easy to differentiate. Study in vitro is nevertheless also 
essent ial for identification of Ascochyla species, because the cultural characteristics 
(e.g. pigment production, occurrence of chlamydospores etc.) are often even more 
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specific than the purely morphological characters. Study in vi tro is further necessary 
to distinguish A.scochyia species with a nnellate collars from 'pseudo-Aseochytas' i.e. 
Phoma species producing in vivo many conidia with septa (sec above). On account of 
the distoseptation process, the mat1Jrc conidia of true Ascochyta species arc a lway , in 
vivo as well as in vitro, two- or more-celled, whereas Phoma species in culture produce 
mainly one-celled conidia. The openings in the pyenidia of Ascochyta pisi and other 
typical species of Ascochyta apparently occur toward~ the end of the growing process 
and ate interpreted as a porus instead of an ostolc. However it docs not appear 
opportune to include this character as a generic criterion (sec above under Phoma; 
compare also von Arx, t973). 

For the various types of conid ial shape in Ascochyta spp., and the conidiogenous 
cells as seen under optical microscopy sec Fig. 5 taken from the st1Jdy of graminicolous 
species by Sprague & J ohnson ( 1950) and the d!!Scriptions of Ascochyla pisi and 
Mycosphaerella pinodes by Punithalingam & Holliday (1972b, c) . 

ADDEND UM 

Plwma- a1ul Ascochyta-like fungi the position of which needs further slul{y. 

:vtost pycnidial fungi with one- or/and nvo-celled hyaline conidia can by study in 
culture easily be classified into the form-genera Phoma or Ascochyta as defined above. 
The observation that true Ascochytas have usually larger conidia than pscudoforrns 
of Phoma, fac il itates prognostication of the genus for the species producing many 
two-celled conidia in vivo. However as already noted by Zherbcle ( 1971 ) a small 
number of species remain difficult to classify because they show 'mixed' or inter­
mediate characteristics. This may be illustrated with three e.xamplcs: 

1. ln eastern Europe Ascoci!Jia nigripycnidiicola Ondrej ( 1968) causes spots on leaves 
and sterns of vetches, Vicia spp. T n the spots pycnidia arc produced with extremely 
large two- or more-celled conidia, 2o-45 x 7- 12 pm. On the leaves sometimes 
pycnidia also occur wi th one-celled microconidia, 5-8 X 1.5-21tm. In culture the 
fungus produces at first pycnidia with two-celled conidia, 35- 62 X IQ-15ftm, thus 
even larger than those in vivo. Later on, however, only pycnidia with microconidia, 
5- 12( 15) X 1.5-3(3.5) pm, arc formed in vitro (Ondrcj, 1970). Sec fig. 6A. Although 
the fungus probably also has a perfect state (Ondrej, 1968) the microconidia are not 
spermatia, but true conidia as appeared from inocula tion experiments. Similar ob­
servations were made by Ondicj ( 1970) on Ascochyto vicioe Lib., a parasite of Vicia 
sepium. 

Docs this species form pycnidia with phialidcs like Phoma and pycnidia with 
anncllidcs like Ascochyta? 

2. O n last-year sterns of goldenrod, Solidago spp., a species described by accardo 
( 1884) as Phoma oleraua var. so/idoginis (type in PAD) can be found. On the stems the 
pycnidia contain only one-celled conidia, (4)5-6(7) X 1.5-21trn. I n culture, however, 
apart from one-celled conidia, (2.5)3.5-7-5(8.5) X 1.5- 2.5(3.5) ttm, often also some 
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large two-celled conidia arc produced in the same pycnidium, measuring ( 14.5) 
15.5- 22(24) X4-6(7) 11m. Sec fig. 6B. 

Docs this mean that phialides and anncllidcs can be formed in one pycnidium? 
3· A well-known leafs pot-disease of Campanula spp. is caused by a fungus described 

as Ascochyta bohemica Kab. & Bubak (cf. Sauthoff, 1962). On the spots, which may 
also occur on stems and flowers, the pycnidia a t maturity contain mainly large, two­
celled conidia, ( 11 ) 13-23 X (3.5)4-6 p.m. Together with these conidia also some 
one-celled microconidia, 4- 6 x 1- 2 p.m can be found. In culture the pycn idia usually 
contain only microconidia, (2.5)3·5-6(8.5) X 1.5-2(2.5) Jtm. Sometimes however in 
the same pycnidium at maturity some large, two-celled conidia arc produced with 
dimensions simiJar to those in vivo. In contrast with the parent cells of the two­
celled macroconidia, the parent cells producing the microconidia always show an 
obvious collarcue. In vitro the microconidia arc sometimes produced on elongated 
cells which look like macroconidia that have not seceded. The mature two-celled 
macroconidia easily break into two parts (Brewer & Bocrema, 1965), which is never 
observed for distoseptate Ascochyta-conidia. See Fig. 6C. 

Can parent cells of this fungus produce phialidic conidia as well as anncllidic 
conidia? Moreover arc the anncllidic conidia not distoscptatc? 

The occurrence of aberrant forms is a conunon phenomenon in nature. It often 
reveals a stumbling-block for taxonomists. Even with the most 'natural systems' at 
one's disposal problematic species may remain. Using the new definitions of Phoma 
and Ascochyla the number of problematic species has been shown to be few (Zherbele, 
1971 ) . Electron microscopy studies of conidial ontogeny and septation in the deviating 
species is no t only necessary for classification of these species but it may also lead to a 
deeper understanding of the process of conidial formation in this kind of fungi 
(relation between phial idcs and anncll ides) and its relevance for taxonomy. 
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ExPLANATION OP PLATES 19-29 

PLATE 19 

Fig. A. Conidial development in Plwma lt111ilui; the conidia produced in basipetal succession 
arise as buds from the conidiogenous locus surrounded by a collarette (col) at the top of the 
parent cells. 

Figs. B-E. Parent cclls of Phoma spp. producing their first conidium. - B. P. herbarwn. -
C. P. lingam. - D, E. P. exiguo. Papillate pronounced thickening of the wall at the top of the 
parent cells, gradually developing into a bud-Like protrUSion. The wall of the first conidium 
(we•) arises within the electron-transparent inner layer (il) of the thickened wall. The more or 
less electron-dense middle layer (ml) seems to function as 'opener' of the conidiogenous locus. 
The outer electron-transparent layer (ol) in fig. E is already partly dissolved. 

PLATE 20 

Fig. A. Micrograph showing three parent cells of Plw= txiguo in different developmental 
stages of the first conidium (the ' free' conidia originate from parent cells not visible in this 
section). 1be dark middle layer (ml) of the papiUate stage is in the process of conidial secession 
still visible as the outer layer of the mucilaginous sheath around the conidia. The electron­
transparent outer layer (ol) of the papilla is in the process of conidial secession, for the most 
part dissolved to a series of mucilaginous 'drops'. The differentiation of the conidial wall 
(developed within the original electron-transparent inner layer of the papilla, see Pl. 19 
fig. E) is associated with the production of an electron-transparent cloudy substance (cs). This 
is also present around the free conidia. So far the free conidia arc not first conidia, the outer 
layer of the mucilaginous sheath of these conidia represents dissolved wall material resulting 
from the process of secession of the previous conidium (compare Text-figs. 1 D and 2E-C). 
The precise way in whicl1 the conidia become detached from the parent cells cannot be seen 
in this micrograph. 

Figs. B-E. Micrographs of Plwma spp. showing the development of the initial electron­
transparent separation-plate (srp) inlmediately followed by the formation of the basal conidial 
wall and a wall closing the parent cell (compare Text-fig. 2E-G; col-collarette being the 
basal part of the original three-layered papilla wall: ol, mJ, il). - B. P. Ulllillti. - C. P. tcm­
planata. - D, E. P. l;'"'persic-i. 

PLATE 21 

Figs. A- C. Stages just before conidial secession in Plw= spp. - A. P. htrbarum. - .B, C. 
P. l;'"'persi&i. In secession tltrcc layers arc involved : the basal conidial wall, tlle separation­
plate (srp) and the wall closing the parent cell. ln the collarette (col) the layers of the original 
papilla (ol, ml, il) sometimes can still be distinguished (e.g. in fig. B). 

Fig. D. Final s1age of conidial secession in Phoma t:figuo, showing the disintegration of the 
separation-plate and the original periclinal wall parts into mucilage. 

Fig. E. Phoma lingam; characteristic picture of conidiogcnesis in Pho= spp. Conidial initial 
arising as a bud from the conidiogenous locus which is surrounded by a distinct collarclte (col), 
being the basal part of the original three-layered papilla-wall (ol, ml, il) , compare Pl. 19 
fig. c. 

PLATE 22 

Figs. A- F. Development of septa in conidia of PhoTTiil spp. From the start three layers can 
be distinguished: a tbin electron transparent septal-plate (sp) at both sides covered with a 
thicker wall layer making round edges with the lateral wall to which they arc 'attached' 
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with decreasing thickness for some distance. ~ear the lateral wall at both sides of the s'!ptal­
plate triangular 'spaces' (ts) occur (mostly electron-dense). i\ote that the developing septa 
apparently almost immediately attain their final thickness. - A. P. txigua. - ll. 0, E. P. 
chrysanthtmi. - C, F. P. {)''4ptrsici. 

PLATE 23 

Fig. A. Conidia of Plroma clrrysanthemi obtained from a swpcnsion in" atcr which encourages 
septation and germination. ~ote the closed pori in the septa with associated electron-dense 
membrane-bounded plugs. 

Fig. B. Septum in a conidium of Phoma cxigua, apparently perforated by a microporus 
(plasmodesmium) . 

Fig. C. St'ptal pore in mcristem:uic pycnidial tissue of Phoma t.~igua showing the clump<'d 
or stocked membrane profiles (pi) similar to those usually associated with pores in septa of 
Phomn-<:onidia. Note also the Woronin-bodies (Wb) ncar the porus. 

Fig. 0. Germinating conidium of Phoma l)·coj~er.sici: at the innrrside of the original conidial 
wall a new layer can be distinguished which is continuow with the germ-tube. 1'\ote the 
naptured conidial wnll a t both sides of the germ-tube. 

PLATE 24 

Fi~. A D. Different stages of conidial development in Ascochyta spp. - A, B. A. pisi. -
C, D. A. pinodes. The conidial initials are, in comparison with the mature ( septate) conidia, 
extremely thin-walled. All parent cells show at the base of the conidial initials wall-ridges 
(wr) meaning that each cell has alrc:ldy produced conidia before (wrt wall-ridge first 
conidium etc.; wc2 wall second conidium; the first conidium arises apparently simply as an 
outgrowth of the thin-walled apex of the parent cell, sec Pl. 25 fig. B) . ote that the cloudy 
electron transparent substance (cs; = slime) surrounding the mature (septate) conidia in 
figs. A, B docs not occur around the initials. 

Pr-ATE 25 

Fi~. A-D. Micrographs showing variowstagesof conidial secession in Ascochjta spp. - A, B. 
A.pisi. - C, D. A. pinodt.s. Wit.h secession in fact three wall-layers are involved; the basal conidial 
wall, the wall closing the parent cell and a very thin electron transparent layer, the separation­
plate (srp in fig. C; compare Pl. 26 figs. A, B) along which separation takes place. ote the 
differrnt wall ridges at the base of t.hc conidial init.ials (wrt wall ridge first conidium, etc.; 
wet wall first conidium, etc.). The large drtachcd conidium in fig. B shows a basal frill (fr), 
probably remnants of the separation-plate. 

Figs. A, B. Stagesjwt before conidial secession in Aseochytafabat showing three layers: basal 
conidial wall, the very thin electron-transparent separation-plate (srp) and the wall closing 
the parent cell. Note the simi larity between separation-plate and septal-plate (sp) as shown in 
figs. D, E. 

Fig. C. Collar of parent cell in A. pinodrs: different layers (wr) corresponding with thr 
number of conidia producccl ( r .~?) ; we, wall of probably the t5th conidium fomwd by t.lw 
parent cell. 

Figs. D, F.. Mature conidia of A.scochyta spp. showing that the septum consists of three 
layers: a thin clectron-tmnsparent septal-plate (sp) at both sides wit.h a wall-layer making 
round edges with the lateral wall. 1 ote tJ1at the septal-plate may be undulated. D. A. pisi. ­
E. A.fabae. 
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PLATE 27 

Figs. A-E. Various stages of septation in conidia of Asccchyta pisi. Centripetal development 
of a thin electron-transparent septal-plate (sp) concurrently with ll1e production of a new 
inner conidial wall-layer which gradually increases in thickness (compare Text. fig. 3 H-j ). 
In the centre of the septum a pore remains, usually associated with Woronin bodies (Wb) and 
membrane-bounded electron-dense plugs (pi). 

PLATE 28 

Figs. A, B. Septal formation in AscodrytafabtU (compare Plate 27). 
Figs. C, D. Septa in mature conidia of Asccchyta pinodu. Three layers : the thin electron­

transparent septal-plate (sp) at both sides covered with a wall-layer continuous with the inner 
part of the lateral wall. At the points of attachment electron-dense triangular spaces (ts) 
occur. Fig. D shows a pore with electron-opaque plug (pi) and two Woronin bodies (Wb). 

PLA1'E 29 

Fig. A. Micrograph showing a germinating septate conidium of Asccchytafabru. The wall 
of one cell is just ruptured by protrusion of the wall of the germ-tube (compare Tcxt-lig. 3 K; 
the septal-plate is not visible in this micrograph). 

Figs. B, C. Invagination of the plasma membrane in septate conidia of Ascoehyla spp. - B. 
A. pisi. - C. A. pirwdu. 
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OBSERVATIONS SUR QUELQUES CHAMPIGNONS HYDNOlDES 
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(Avec 7 figures dans le te.xte et planchc 30) 

Parmi les champignons hydnoides, plutot rares en Afrique, les auteurs signa­
lent Ia pr~nce de Gi«odontia dis«~lor, Flovodonjlautts, Steuhericium striatum ct re­
vclent l'e.xistcncc de 5 Succherinum nouveaux : S. «~nfragosum, S. labeosum, S. 
russum, S. sea/ore, S. scruposum auxqucls s'ajoutent 3 especcs provisoirement 
dtcritcs ct intcgr6:.~ darus unc Clc des Succherinum africains. Pour 7 des 11 
c:sp&:cs hydnoidcs signalces, Ia description est accompagn<!e de !'etude des 

myccliums. 

Cet ensemble partieulier est fort peu cite dans Ia littcrature des champignons 
africains. Sans doutc, faudrait-i l considcrcr les Hydnes, notammcnt dimitiqucs, commc 
tr6 rares sur ce continent. S'il est impossible de l'alfmncr tant que certaines regions 
africaines resteront inexplorecs, il nous semble eependant asscz sign ificatif que 
plusieurs mycologucs contemporains aient fait separcment cette merne rcmarque. 
Ainsi, l'un de nous (M.G.) n'a pas rencomre un seul champignon hydnoide durant 
ses excursions mycologiqucs au Kenya et en Afriqtte du Sud, de fin av•·i l a fin 
deccmbre •949· L. Ryvarden (communication pcrsonnelle) observe que les champig­
nons hydnoidcs sont rares dans les regions qu' il a visitecs. A. David, rcstce un mois 
au Gabon {station de Makoku}, n'a rencontre que 3 especes. J. Boidin, qui, a deux 
reprises ( 1965- t g67), scjourna plusicurs scmaincs en Republiquc centrafricaine 
(stat ion de Ia Maboke), n'a trouve que 4 cs(X;ces appartenant ace groupe parmi plus 
de 6oo rc~colles de Thclephoracecs. Entin, G. Gilles, qui explore depuis plusieurs 
annces lcs forets du Gabon et cellcs de Cote d'I voire, n'a j usqu'ici decouvert qu'unc 
cs(X;ee au Gabon et 3 en COte d'Ivoire. 

L'cnscmble des recoltes eiTectuees par ecs diiTercnts mycologucs ne represemc done 
qu'un petit nombrc d'es(X;ccs. Pour en fairc !'etude, nous avons eu lc plaisir de pou­
voir rcunir lcs collections de ces cherchcurs, aussi nous remercions vivement M. J. 
Boidin (Lyon), Mme A. David (Lyon) et M. G. Gilles (Abidjan), qu i om mis leurs 
rt~coltes a notre disposition et sc soot astrcints, lors de cellcs-ci, a nous (P. L.) envoyer 
les sporccs aseptiques indispensables pour faire !'etude des myceliurns. ous adres­
sons egalcment nos rcmcreicmcnts a M. L. Ryvarden (Oslo) pour !'envoi d'une 
collection de Sarcodon et d'un Steccherinum, a insi qu'a Messieurs les Dirccteurs de 
l'hcrbicr de Gencve (G), Hamburg (HBG), Kew (K) el Oslo (0 ) pour le prct 
d'cxsiccata qui nous ont etc tres utiles. 
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AURTSCALPTACEAE 

GLOEODONTIA DISCOLOR (Berk. & Curt.) Boid. 1 

Clotodontia d~fqr (Berk. & Curt.) Boid. in Cah. Maboke 4: 22, fig. 1 A- E. 1966. 

C 6 T e o' 1 v o 1 R E: Abidjan, Foret du TCk(!, 8 avri l 1973, C. Cillts 202 

(LY7 125 Cl L). 

Cette r~colte est Ja seconde effectuee en Afrique. La position taxinomique de ce 
genre a CtC discut~C par Boidin ( 1966: 22) qui estimc que <<Sa place SCmiJJc bcaUCOUp 
plus naturelle dans les Auriscalpiaccae>>. 

L'ctudc des myc~liums a et~ publiee par cc mcmc a uteur ( •g66: 19). Signalons 
sculemcnl que: 

(i) Ccu e deuxieme rccol te LY 7125 est interfertile avec Ia premiere (LY 5559) 
trouvcc en R~publ iquc ccntrafricainc ct avec un specimen, origina irc de Louisianc 
(LY 583 1) que nous devons a l'amabilite du Dr. A. L. Welden. 

(ii) La bipolarite ctablie en 1966, sur LY 5559, avec quelques r6c1vcs dOes a Ia 
non-diploid isation des haplontcs compa tibles, est aujourd'hui confirmcc par Ia 
bipolarite de L Y 7125 (sur 17 monospermes) ct cellc de L Y 583 1 (sur 25 mono­
spermes) . Dans !'e tude de ces 2 polarit6, nous avons pu en effct observer Ia diploidi­
sation lcnte mais tota lc des haplontcs compatibles. Rcmarquons ccpcndan t que toutcs 
les autrcs Auriscalpiaccac Ctudiccs sc SOill toujours rcvcl~es tctrapolaires. 

l lER ICIACEAE 

STECCHERICIUM SERIATUM (Lloyd ) Maas G.-Pl. 30 fig. 1, 2 

Steccluricium striatum (Lloyd) Maas G. in Proc. K. :-led. Akad. Wet. (C) 6g : 325, lig. 15 19. 
1966. 

C 0 T E o' 1 v o 1 R e: Abidjan, Foret du Banco, 9 d~c. 1972, C. Gilles 162 ( LY 
7077 et L). 

Cette espece a deja e tc signa lcc en Afrique (:'\ifaas Gccsteranus, 1967: 84), d'unc 

station situee environ 3000 kms a !'est d'Abidjan ct, sous le synonymc S. fistulatum, 
d'unc autre sta tion encore plus cloigncc, Mpanga (Uganda). 

Etude des myceliums. 
GeRMrNATIONS.-Ellcs apparaisscnl ' 5 a 20 jours a pres Ia dispersion des spores. 

' Pour lcs references ct lcs synonymies, lc lcctcur de I' article sc rcportcra :\ MatiS Gccstcranus 
( 1974). 
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:-.rorwsrERMes.- lls sont formes d 'hyphes sans boucles aux articles tminuclees. 
On observe les memes elements: chlamydospores et gloeocystides, que dans le poly­
spcrme. Dans plusieurs cultures monospcrmes nous avons observe une abondantc 
sporee blanche produite par des fructifications parthcnogenetiques non bouclces, 
presemant des basidcs le plus souvent bisporiqucs mais parfois a un seul stcrigrnate. 
Des tests d'interfertilite ont etc efTectues entre les haplontes africa ins LY 7077 et ceux 
d'une rccolte americaine, L Y 6g68, faite par Mme A. David lors d'un sejour a Ia 
Guadeloupe. Tous lcs resulta ts enregistres sont positifs ct vont Ia plupart du temps, 
jusqu'a !'apparition de fruct ifications bouclees montram des basides tetrasporiques 
et projetant des spores blanches, uninucleces. C'est, apres Laxitextum bicolor (Boidin, 
1958), le deuxii:me excmple de parthcnogcni:se bisporique experimentale. 

Polariti (LV 6g68) : A pres plusieurs echecs sur milieu de Hagem, Ia tctrapolaritc 
de cette espece a pu ctre etablie sur milieu de Noblps. 

A 1B1: 1 -2 

A 1B1 : 6-7-8 
A1ll1 : 5- 10 ,, 

Atilt: 3- 4-9 

Dans toutcs lcs confrontations compatibles, des fructifications apparaissent d'abord 
sur Ia ligne de contact, puis envahissent toute Ia culture dont le couvercle sc couvrc 
d'une abondante sporce blanche. Malgrc une croissance diffici le, Ia formation aisce 
des fntctifications dans cette espcce aurait facilite l'etude de Ia polarite si, pres de Ia 
moitic des confrontations incompatibles ne portaient pas egalement des fructifica­
tions produisant de meme une abondante sporee blanche. II s'agit alors de fructifi ­
cations panhenogcnctiques, dcpourvues de boucles et portant des basides a 2 (ou I 

seul) sterigmates. 
POLYSPERME (LV 7077. LV 6g68).- PI. 30 fig. l, 2. 
Croissance: Extrcmemcnt lcntc ( to-tgmm a 6 semaincs). 
Aspect: La marge est irregulicre, submergl:c; le mycelium acrien, pcu abondant, 

duvetcux, blanc, forme des petits amas feutres puis granulcux. Plus ou moins abon­
dams, ils pcuvent parfois gagner toute Ia culture (saufla marge) qui sc couvre ensuite 
tl'une multitude tlc petits aiguillons blanchatrcs, fins ct courts (fructification). 
Revers: milieu inchange. Odcur: aromatique Iegere distincte de celle des Steccherinum. 

Microscopie: ~r y c c I i u m a c r i c n: Lcs hyphcs, X I ,s-4 ,um, regulieres, a 
paroi distinctc ct contcnu homogcne, sont a boucles constantes. Les chlamydosporcs, 
souvcnt tcrminafcs, subspheriqucs (5- 7 X 6-8 ,am) Cl a paroi Cpaissic, sont tri:s nom­
brcu~rs. On observe aussi de gloeocystidcs pcu diffcrencices: ce sont des a rticles 
tcrminaux longs (7o-150X4/Am) dont Je contelllt tres refringent apparait plus OU 

moins solidific. Souvcnt lc mycelium aerien produit des fructifications boucl6cs dont 
lcs basides ( 12- 15( - 40) X 111m au sornmct et seulcmcnt 2-2,5 11m a Ia base) poss~­
dent 4 ~terigmates fins portant des spores pctilcs, finement ornees. Les gloeocystides 
longues et etroitcs ont, comme cellcs du mycelium, un contcnu qui nc rcagit pas dans 
lcs sulfo-aldchydcs. 
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I I est a noter que le mycelium acrien, originellcment a boucles constantes, tend 
tres rapidement a perdre ses boucles. Celles-ci sont toujours observees au voisinage 
des fructifications, tandis que lc mycelium situc a quclque distance de Ia zone fructi­
ficc en est totalemcnt dcpourvu. Ceci, ajoutc a unc croissance extrcmcmcnt lentc, 
explique les difficultes rencontrces, au debut, dans l'ctablissemcnt de Ia polaritc de 
celte espece. 

My c c I i u m s ub m c r g c: Hyphcs rcgulic':res X 2-3 p.m, a bouclCl> constantes 
ou sur de grandes plages totalement dcpourvues de boucles et alors uninuch~ccs. 

Cylologie: Articles binuclces. 
Oxydtues2: ac. galliquc: +++,o gaiacol: +++,o 

p. cresol: - tyrosine: - ,0 

CooE. 3- 2a-3c-15-34-36-38-4 7-48-s3-58-6o-6 1. 

POLVPORA CEAE 

FLAVODON .FLAVUS (KI.) Ryv. 

F/4oodonflavus (Kl.} Ryv. in 'orw. J. Bot. 20: 3· 1973. 

TAN zAN 1 A : Amani, jltillet-novembre 1903, F. Eichtlbaum 77 (I U3G) ; 
Usambara, juillet 18go, C. Holsl3132 ctjuin 1893, C. Holst 2357 (HBG). 

R E p u B L I Q. u E c E N T R A F R I c A I N E : La "MabokC, sur arhre tom be, a 
distance du sol, 12 mai 1965, } . Boidin (LV5401 et L) ; id0

, sur bois trc':s dur au sol 
(LV 5402, LV 5408 et L) ; M'Bale, sur Chrysophyllum perpulchrum (Sapotacec) mon 
dcbout, 21 sept. 1967, J. Boidin (LY 5988); La ~vfaboke, sur Cof!ea robusta, 23 sept. 
1967, J. Boidrn (LV 6oo3, LY 6004). 

G A a oN: Makoku,surpoteaudressc,4juillct1970, MmeA . David(LV AD 1004). 
Z A 1 R E : Katanga, Kipopo, sur branchc morte, 14 oct. 197 r, D. Thoen ( L Y 6724). 

Eichelbaum ( 1907: 49) indiquait qu'il avait rccoltc Ia forme nalalm.ris de I' lrpex 
jlavus, ommettant d'aiJleurs d'cn donner une description. Nous n'avons pas vu cetle 
collection, qui sc trouve probablemcnt a Amani; nous nc croyons ccpcndant pas 
qu'elle soit notablement diffcrentc de Ia forme typiquc de F. jlavus, clle mi!me asscz 
variable. 

Elude des myciliums. 
Banerjee & Purkayastha ( 1957) signa lent !'absence de boucles et Ia similitude des 

caract~res macro- et microscopiques des cultures monospcrmes ct polyspcrmcs. 
~anjusri Sen ( '973: 285, pl. 2) donne unc etude detaillee des myceliums, a 

laquclle nous ajoutcrons sculcmcnt quelques complements concernant Ia cytologic. 

2 Pour les techniques employees ell'cxpression de ces resultats voir Boidin ( 1958). 
J Selon :"l'obles (1965) complete par Boidin (1966). 
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GeRMINATIONS (LY 5402).- En moins de 24 heurcs, les spores binucleces emettent 
parr ou 2 extrcmites, des filaments formes d'articles a 4- ro noyaux, sauf lc terminal 
qui en contient 10 a 16. 

MoNOSPERMES.-Lcs hyphes sans boucles SOill cenocytiqucs et identiqucs a ccllcs 
du polyspcrmc. 

PoLYSPERMES (LY 5402- 5408).-Lcs hyphcs sont constitutes d'articlcs contcnan t 
4 a 10 noyaux, sauf lc terminal qui pos.,Cde 8 a 20 noyaux. 

STECCHE RINACEAE 

S T E c <.: H e R 1 N u M S. F. Gray 

CLe DES ESP~CES TROUVEES EN AFRIQUE 

(basee sur des caracteres observ6i a l'etat sec) 

1. Aiguilloru de coulcur peu fonc~e. 
2. Chapeau (ou partie refleehie) a zones conccntriqucs, parfois peu nombrcuscs, mais 

toujours bien individualisces. 
3· Chair du chapeau brun rougcatre ou brun canncllc, du moins en arri~re; spores de 

2- 2,5 11m de large. 
4· Cystidcs d'origine tramale. Chapeau laineux-tomenteux, gibbcux ou muni de 

tubcreules vers Ia base. . . . . . . . . . . . . . . . . S. scruposum, p. 161 
4· Cystidcs de deux sor tes. Chapeau subtomenteux, a surface affaissee vers Ia base 

S. proximum, p. 156 
3· Chair du chapeau p~•le , tout au plus d'un jaune brun-\tre en arriere. 

5· Spores (3,•-)3,4- 415(-4, 7) 11m de long. 
6. Chapeau a marge cpaissc i spores I .3- 1 ,8fllll de large i cystidcs glabrcs 

S. labcosum, p. 154 
6. Chapeau a marge tcnue; spores ( •,6 ) 1,8-2,S(-2,7) tlm de large; cystides 

incrustecs . . . . . . . . . S. ochrauum, p. 155 
5· Spores 2,5- 3, • 11m de long. 

7· Cystidcs d'origine rramale . .............. S. seafare, p. 16o 
7· Cystidcs de detLx sortes . . . . . . . . . . . . . . S. confragosum, p. 149 

2. Chapeau dcpourvu de zones concentriques, ou basidiome etale. 
8. Spores 4- 4>611m clc long . . . . . . . . . . . . . . . . . . S. ru.ssum, p. 159 
8. Spores 2,6-3,21tm de long . . . . . . . . . . . . . . . . .S. exiguum, p. 153 

1. Aiguillons d'unc couleur rouge brun assC'z fonc~, soit glabres, soil rccouvcrts d'une pruine 
blanchfltre ou bleuft tre; spores 2,7- 3,6 X 1,3- 1,8pm; cystides de deux sortcs (voir M aas 
Cecsteranus, 1974: so8) . . . . . . . . . . . . . . . . . . . . S. ethiopitum. 

Steccherinu.m confragosu.m Maas G. & Lanq., spec. nov . ._PI. 30 fig. 3 

Basidiomata pileata, imbric.'lta. Pileus usque ad 37 mm antice productus, 55 mm latus, basi 
attenuata, flabclliformis, plano-convcxus; posticc (partcm basalem versus) colliculosus 
confragosusquc, tomcntosus, sordide ochraccus; cctcrum planiusculus, leviter radialiter sub-

~ Etymologie: confragosus, bossele. 
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rugulosus, glabrcscens, ochraceo-fulvm vel spadiceus, zonis conccmricis obscurioribus (um­
brinis) munitus; margine acutus, zonis conccntricis obsolete dcprcssis pmeditus, tomcntosus, 
sordide lutco-albidus. Aculei usque ad 2 mm longi, o, 1 0,3 mm lati, confcrti, subulati, teretes 
vel applanati, recti vel curvati , simplices vel connati, argillaeci vel gilvi, pruinosi, apicibus 
integris. Caro usque ad 2 mm crassa, corincea vel lignea, pallida, postice isabellina, e hyphis 
generatoriis skeletnlibusque formatn. llyphne generatorine 2,5 3,51•m lntae, negre sub oculos 
cadcntes, hnud i.nflatne, tenuitcr tunicntae, ramosae, septatae, fibulis instructae. ll)•phae 
skeletales 2,5- 61•m latae, erasse tunieatac. Basidia eollapsa. Sporac 2, 7 3,1 x 1,3- 1 .st•m, 
cll ipsoidcac, lacvcs, hyalinac, apiculo minulo obliquo praC'ditac. Cystidia divC'rsi gcncris; 
altera usque ad 5·5/•m lata, aculeonam partem distalem versus invcn1a, hyphan1m skclctalium 
apices formantia, sparsa, immcrsa vel parum promincntia, haud incrustata, cra'ISc tunicata, 
crlindracca vel subfusiformia, a pice plus miuusvc deflc.xa, obtusa; altern 9 13,5 x 2,5- 5,51•m, 
aculeorum partes medias basalesque versus inventa, subh> menialia. numerosi'ISima, plus 
minusve prominentia, haud incrustata, crasse tunicata, clavata vel fusiformia vel cylindracea, 
apice attenua ta haud tamen acuta. 

llolotypus: Gabon, km 20 Libreville, Foret de Ia l\londah, sur trone abattu tres pourri, 
22 j anv. 1972, C. Cilus 8o (LY 6731; pars in L). 

Basid iome a cha peaux superposes. Chapeau atteignant 37 mm de diamctre et 
55 mm de larg ·, attache par unc base attenuec, flahclliformc, plan-convcxc, muni en 
a rriere de plusicurs petites bo~cs, tomcntcux, ocrace sale (vcrs 1 o YR 7/6) ; 5 ailkurs 
plus ou moins plan, fa iblcmcnt ruguleux radia lcmcnt , glabrcscrnt, ocrace-brun ou 
cha tain (7,5 YR entre 6/6 ct 5/4), a wnes conccntriques d'uue couleur plus sombre 
(7,5 YR entre 4/4 et 3/2); marge mince, tomenteuse, d'un blanc jauna tre sale 
(± 10 YR 8/3), montrant ega)("ment quelques zones concentriques qui sont ob­
scurement deprimees. Face adhymenialc fincmcnt tomentcuse-poree, blanchatre. 
Aiguillons attcignant jusqu 'a 2 mm de long, 0,1- 0,3 mm de large, scrres, subules, 
cyl indriques ou comprimes, droi ts ou courbcs, simples ou connes, alutaces, pruincux, 
enticrs a u sommet. Cha ir du chapcaujusqu'a 2 mm d'epaisseur, coriacc ou li&rneuse, 
pale, ja unc brunatrc en arricrc. 

Contexte dimitiquc, constituc d'hyphcs gcneratriccs ct squcleuiques. I lyphes 
gcncratrices largcs de 2,5- 3,5 urn, difficiles a decouvrir (a cause de l'etat assez 
mauvais du champignon cl'une 'part, et de Ia predominance des hyphes squeleuiques 
d'autr~ p:m ), non renflees, a p:uoi mince, ramifiees, cloisonnees, bouclees. Ilyphes 
squclewqu~s larges de 2,5 6/tm, a paroi cpaisse. Trame des ai~illons scmblable. 
13asidcs collapsees. Spores 2,7- 3. 1 x t ,3 1,.$,11m, ellipsoides, lisses, mcolores, a apicule 
petit ct oblique. Cystides de deux ~ortes: (a) les unesjusqu'a 5·5f.tm de diamctrc, sc 
trouvant vers le sommet des aiguillons ct consti tuant les tcrminaisons des hyphcs 
squclettiqucs, eparses, incluscs ou pcu cmcrgentes, dcpourvucs de cristaux, a pa roi 
cpaisse, cylindnques ou lcgerement fusiformcs, plus ou moins incurvees au sommet 
ct obtuscs; (b) les autrcs 9-1315X2,5-515/tm, sc trouvant dans les parties mediancs 
et basales des a iguillons, d'origine subhymcnia lt-, abondantcs, plus ou moins emer­
gen tcs, glabrcs, a paroi cpaissc, claviformes, fus iformes ou cylindriquc~, auenuces 
vcrs le sommct qui cependant n'est jamais aigu. 

G AnoN: km 20 Libr{'villc, Foret de Ia ~1ondah, sur tronc abauu tres pourri, 
22 janv. 1972, C. Gilles Bo (I Iolotype, LY 6731; en partie a L). 

C 6 T E o' I v o 1 R E : Abidjan, Foret du Banco, 5 juin 1972, C. Gilles 32, sur bois 
mort, (LY 6847 et L); Abidjan, Foret du Tckc, 19 mars 1973, G. Gilles t88 (LY 
7110 et L). 

5 Nous avons utilis<! lcs codes de Ia Munsell Color Company, Baltimore U.S.A. , notammcnt 
lc «Munsell Soil Color Charts» ( 1954)· 
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OBSERVATIONS. Pour les 3 recoltes, nous di.sposons de quelques notes priJ>CS a 
l'etat frais, par lc recoltcur: 

LY 6731 lmbriquc. Fa ce s t c r i I e: Ires pide a Ia marge, presque blanche, 
puis zonee obscurement, beigr rose pale, 7,5 YR 8/2 sur 5- 6 mm de large, puis bnm 
ombre 5 YR 4/3 avec fines zones peu nettcs. Fa c e f c r 1 i I e: blanche a Ia marge 
sur I mm, passant cnsuitc progrcssivcmcnt a 7.5 YR 8/2, puL~ a brige rose 7.5 YR 7/2, 
ct atteignant ~,>rcsquc 7,5 YR 6;2 (light drab R.) pres du support. Aiguillons scrres 
(4 a 6 au mm), blanchimcs puis brunissant un pcu vcrs le support. 

L Y 6847- Flabelliforme, dimidic, peu distinctemrnt zone. Face s t e r i I c: 
bordure blanche large de 5 mm, tranchant neuement sur le rcste, brun rougeatre, 
ombre, 5 YR 4/4, parfois plus pale. F a c e f e r t i I e: bordure 1 o YR 8f t , 8j2, 
blanchr , a )'extreme marge ~ur I mm, puis brunissant jusqu'a havane, 7·5 YR ~/4· 
Aiguillons petits, cknsrs, blanchatrcs a brun suivant l'agc, cylindriques ou aplaus. 

L Y 71 1 o-Dimidic, jusqu'a 7 X 4 em, mince et souple. F a c e s t c r i I e: 9. YR 
614 (fawn R.) sur les deux tiers, puis nettcmcnt plus fonde, brun 5 YR 5/4 (rrukado 
brown R.) dans le tiers situc vcrs le stipe. Lc specimen montre de nombrcuscs zones 
fines et palit bcaucoup en sechanl. Apparcnce poudreuse sous unc Ioupe ordinaire. 
A Ia Ioupe binoculairc, on observe un feutre tres dense ettres court. Fa c c f crt i I e: 
aiguillons tres dcnscs, trcs fins, tres aigus ct rclativementlongs; de mcmc coulcur que 
Ia face sterile, mais ici les couleurs persistent a l'ctat sec. A Ia marge, zone plus jaune, 
isabelle, 7,5 YR 7/6, large de 5 mm. L'extremc marge e t blanchinrc, 7,5 YR 8/2, a 
aiguillons nuls ou atrophies . 

. ous connaissons plusicurs cspeccs dont lcs cystidcs sont de deux sortcs, a savoir 
Steccheri11um ethiopicum Maas G., S. rawakeme (Pcr-s. apud Gaud.) Banker, S. reniforme 
(Berk. & Cun.) Banker ct S. subrawalwLie Murrill (voir Maas Cecsteranus, 1974). 
Le premier s'ecarle de S. coufra.r:osum par tm emwmble de caractcrcs non relies: le 
chapeau est ( 1) en grande partie unicolore, ctant a peu pres depourvu de zones con­
centriqucs d'une couleur plus foncee, (2) depourvu de tout relief; (3) les aiguillons 
sont plus longs; (4) les cystides subhyrncnialcs sont pour Ia plupart remplies d'une 
mati~re oleagineuse ct munies d'une paroi mince. A cause de ses glococystides, S. 
rawakeme s'cloigne cat(;goriquement de cette csp&:e. Stecchoinum rmi.Jorme a lcs spores 
Ull peu plus Jarges, t,6- t,8 (-2,3) fllll, Jes cyslidcs subhymcniaJcs a paroi epaisse et 
a sommet aigu, tandis que les aiguillons sont finement pubcscents ou pulvcrulents ct 
d'unc couleur diffcrcntc. La demiere especc S. subrawake1Lie, qui, elle aussi, est 
caracterisce par des pustule~ en forme de coupolc vcrs Ia base du chapeau, se scpare 
toutefois de S. confragosum par ( 1) le manque de zones concentriques plus obscures, 
(2) les aiguillon~ qui sont scnsiblement plus longs et presque hirsutcs, (3) les cyst ides 
d'origine tramalc qui sont incn1stccs, et enfin (4) Irs cystides subhymcnialcs, dont 
Ia plupart ont unc paroi mince. 

En ctudiant lcs caractcrcs microscopiques d'un jcune basidiome apparu dans unc 
culture de LY 6731, nous avons observe que les cystides du type (a) possedcnt au 
sommet une substance cristalline bien visible. II semble que ces cristaux disparaissent 
avec l'agc, ce qui cxpliqucrait que les cyst ides du specimen type soient actuellcment 
trouvees glabrcs. 
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Etude des myceliums. 
GERMINATIONS.-Elles som obtenues au bout de 4 jours. Le fi lament, issu de Ia 

spore uninuclcee, est constitue d'a rticles uninuclces. 
YIONOSPERMES.- Formes d'hyphes sans boucles aux articles uninuclces, ils pre­

sentcnt aussi des fibres a paroi epaisse. Une trentainc de tests d'interfertilite, cffcctues 
entre les monospermes LY 6731, LY 6847 et LY 7110, ont tous donne des resultats 
positifs et ma lgre une diploidisation tres lente, des fructifications sont apparues a Ia 
pC.riphcrie de certa ines cultures agccs de 10 semaines. 

Polarite: Les haplontcs LY 673 1 ont pcrmis d 'etablir Ia tctrapolarite de cctte 
espece. 

A1B1: 1- 7 
AIB2 : 3- 4-9 
AtBt: 2-6-IO 
A2B1: 5-8 

a unc scule exception pres: 6 X g, les confrontations de monospermcs a yantic factcur 
«B» commun ct le factcur «A» dificrent, n'ont pas montrc de fattSSCs boucles ni de 
crochets. 

POLYSPEIULE (LV 6731, LV 6847, LV 7110).- Pl. 30 fig. 3· 
Croissance : Lcnte (boitc couvcnc en 6 scmaincs). 
Asptct : La marge irrcgulicre, un peu arboresccnte est submcrgcc. Le mycelium 

prcsqu'enticrcment submerge montrc unc disposition rayonnante ncrvurce. Quelques 
ncrvures principa les sont soulignees par de tres fines granulations blanchatres ou par 
quelques petits amas feutres blanes de mycelium dense devcnant beige ( 10 YR 7/3) 
avec l'agc. Ges demicrs, que l'on observe egalemcnt a Ia periphcric de Ia culture, 
sont parfois porteurs d 'une fructification (5 YR 6/3 a 5/3) a a iguillons d'abord 
a lutaces ( 10 YR 8/4) enS11ite cannellc (7>5 YR 6/4 a 5/4), qui aucigncnt 3 a 4,5 mm 
de long et sont coniques ou quelquefois soudes, fonnant alors des cretes (plates, 
courbces ou enS). Revers : milieu inchangc (LY 6731, LV 6847) ou Iegere tcintc 
caramel pale (LV 7110). Odeur: neue, un pcu micllec et caracteristiquc de Ia plupart 
des cultures de Steuherinum. ' 

Microscopie: My c c I i u m a c r i c n: Les hyphcs, peu rcgulicres, X ( I ·5-) 2- 4 
( - 5) ,am, a boucles COnSt.'lntes, a paroi fcrmc OU nettcmcnt cpaisse (X I Jt.1Tl) ont un 
contcnu trC.s homogcnc. Sur lcs plus larges ( 5 pm), les cloisons de rctrait sont frequen­
tcs. A cote de fibres C.troitcs, X 1,5- 2(-2,5) pm on observe des cystidcs pcu diO'ercn­
cicc~): cc sont des art icles tcrminaux, boucles, a paroi epaisse aucignant 1- 1,25 flm, 
ct dont le sommct est couvert par un capuchon de cris taux bircfringents. 

Pour les 3 recoltes, des fmctifications en culture ont etc obtenues. Les aiguillons 
mcsurent 2- 4(-5 mm) de long, leur lrame est constituce d 'hyphes squelettiqucs 
X 3,5 11m, a paroi cpaissc 1,2- 1,5 Jtm ct d 'hyphcs gcncratriccs X 2,5- 3,5 Jtm, a 
paroi mince, bouclees. L'hymenium preseme: 

(i) Des basidcs (g-12 X 4/tm) a 4 stcrigmates de 2,5 pm de long, produisant des 
petites spores, 2,5-3 X 1,5 ftm, lisses, blanchinrcs. 
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(ii) Des cyst ides ctroites (20 40 X 3- 4.5 /lm) a paroi cpaisse ( I pm), souvent 
coilfees au sornmct par un capuchon de cristaux qui se dissout dans KOH/phloxine 
au bout d'un certa in temps. Ces petites cysticles prennent naissance sm unc hyphc 
gcneratrice. 

(iii) Des clements, a paroi mince ct contcnu homog~ne, plus largcs que lcs pre­
cedents (25-)33- 55(- 6o) X 5- 7(-10) 11m, ayantleur origine dans le sous-hymcnium. 

M y c e I i u m s ubmer ge: Les hyphes, x 1- 3(-5) t~m sont irregulieres, a 
boucles COnstantes, a paroi nUllCC OU Un pcu Cpaissie. 

R e m a r q u e: A pres un an de stokage a 15°, Ia culture L Y 6731 ne montre plus 
aucune boucle et ses hyphes sont forrnees d'articles uninuclees. Le polysperme LY 
6847, observe a six mois possCde un mycelium supcrfieicl, boucle mais lc mycelium 
submerge est deja totalement depourvu de boucles. Le polyspcrmc LY 7110, encore 
trl!s jeune est totalemcnt boucle. 

Cytologie: Articles binuclcts. 
Oxydases: ac. gallique: ++ + +,o gai'acol: + +++,o 

p.- cresol: - tyrosine: + . tr. 
C oD 1::.-2a-(2b)- 3c-8-g-12- 14-32-36-38-46-48-53-6o-61. 

STECCIIERINUM EXIGUUM, nom. prouis.-Pl. 30 fig. 4 

Basidiome ctalc-refiechi, 25 X 30 m.m de diamctre, apparemmcnt attache par le 
dos a Ia face inferieure d'une branche tombee et par consequent presque discoide. 
Face abhymcniale finement veloutee, creme. Face adhymcmale subtomenteuse, un 
peu luisantc, blanchiilre. Aiguillons d'environ 2 mm de lon~ sur o,1-o,2 mm de 
large, assez cspaets, subuU:s, cylindriques ou un peu eompnmts, droits, simples, 
incarnat-jaumhre, pruincux, a sommet entier ou incise. Cha1r du chapeau ne dcpas­
sant pas 1 mm d'cpaisscur, eoriace, pale. 

Contexte dimitique, constituc d 'hyphes gencratrices et squelettiques. llyphes 
genera trices largcs de 2, 7- 3,6 1tm, non renflees, a paroi mince, ram1fi&s, clOlson­
nees, bouclees. Hyphes squelett iques larges de 3,6-7 pm, a paroi epaisse. Trame des 
aiguillons semblable. Basides collapsces. Spores 2,6- 3,2 X 1,4- 1,7 11m, ellipsoides, 
lisscs, incolorcs, a apicule petit et obhquc. Cyst ides 3,5- ;;.5 pm de diamctrc, d origine 
tramalc, eparses, incluses ou cmergentes, a paroi modcrement epaisse et glabre. 

G A 0 0 N: :Makoku, juillet 1970, Mme A. Daoid (LY 6s46, en partie a L). 

Le materiel cite est d 'un aspect assez banal, fa isant m&ne penser macroscopique­
ment a S. ochraceum (qui cependant s'en scparc ncttement), sans caractcres miero­
scopiques particulihcment notables. C'cst pomquoi nous pensons vain de nous 
elforcer a l'hcure actuelle de dccrirc cc champignon comme une espece nouvelle, 
d'autant qu'il n'existe qu'un unique cchant illon, probablement pas complctemenl 
adulte, dont Ia variation nous est inconnue. 

Etude des myclliums. 
Lcs spores sont un.inuclcccs ct lc comportement nt1cll:aire des mycelium~ est 

<<normal». 0 L'espece est hctcrothalle. Effectuecs entre cultures monospermes, des 

1 Pour Ia terminologie concerna nt lcs caractercs des myctliums voir Boidin (1964). 
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confrontations avec Sieccllerirwm pro:rimum (LV 5955, LV 5977) ct avec lcs S. du 
groupe ochrauum africains (LV 5598, LV 6547) et europccns, ont toutcs donne des 
resultats negatifs. 

roLvsPE~lE. (LV 6546) . Pl. 30 fig. 4. 
Croissanu: Tri:s lentc (50 a 70 m.m en 6 scmaines). 
Aspect: La marge est irregulil:rc, ~ubmcrgce. En arricrc, le mycelium acricn est 

pratiquement nul, Ia culture translucidc, glabrc, bla nc-jaunatrc est lotalcmcnt 
immcrgcc ct prescntc par transparence sur fond sombre, un aspect arborescent. Dans 
Ia panic agee, on observe Ia scule petite plage un pcu crraccc de myccliwn super­
ficicl blanc, feutrC, mat, a finement poudrcux (jcunc fntct ifica tion ). La boutu rc Ct SCS 

abords se tcintcnt lcgercmcnt de <<fcrrugincus Sacc.», 5 VR 6f8. Revers : inchangc. 
Odeur aromatique neue. 

Microscopie: Yl y c e I i u m a c r i e n: Le~ hyphc.s X I.]S- 41'111, peu regulil:res, a 
paro i mince, ou ncttcmcnt cpaissic, sont a boucles constantcs. On observe des fibres, 
X 2 I'm, a paroi cpaissc (0,75/tm). 

La fructification montrc des basidcs tclrasporiqucs bouclecs qui produiscnt des 
pet itcs spores 3 X I ,8 J.tm; des elements, 6o X 3- 3.5 ftm, a paroi Cpaisse (sauf au som­
met) prenant na issancc sur une hyphe mince bouclcc, rarcrnenl incrustes; cnfin des 
clements plus largcs, X 8 I I pm, a paroi mince, egalement boucles a Ia base. 

\ll y c c I i u m s ubmerge: Lcs hyphcs identiqucs a ccllcs du mycelium supcr­
fieicl sont a boucle constantcs. 

R c marque: Trois mois apr~ celle etude, lc m ycelium superficicl est toujours 
boucle, mais lc mycelium submerge a deja perdu scs boucles. L 'annce suivante Ia 
culture est totalcmcnt dcpourvuc de boucles ct sc~ hyphcs sont forrnees d'articles 
uninuclees. 

t.ytolop,ie: Aniclcs binuclccs. 
OxydilSes: ac. galliquc: +-...- + ,o gaiacol: +++ -,o 

p.- cresol: tyrosine: t-+. tr. 
Coni!..- 2-3C- 8-!)-14 -32-36-38-,n - 48-53 sS-61. 

Steccherinum labcosurn 1\laas C. & Lanq., spec. rwu.1- f'ig. 1,2 

llasidioma crruso-rcflcxum, intcrdum subimbricatum. Pars reflexa 10 15 mm anticc 
producta. 10 20 mm lata, parte cffusa multo angustior, conchata, deAexa, tcnuissime con­
ccntrice sulcata, zonis ~parsis angustis obscurioribusque {badiis) munita, margine minute 
vclutina, rctrorsum ~ubtoment0$a vel glabrescens, ochraceo-fulva, margine obtusa, concolore. 
Pars effusa bene substrata allevanda. Aculei usque ad 3 mm longi, o,1-o,3 mm lati, confcrti, 
subulati, 1crctcs vel comprcssi, re-cti vel curvati, simplices vel connati, ochracco-brunnci, 
alhido-pruinosi subtilitcrque pubcruli, apicibus intcgm vel incisis. Caro usque ad 1 rnm 
c~,a . coriarca, parte pilc:nta concolor, e hyphis genera tori is skclc1alibusquc fommta. Hyphae 
gcncrntoriac 1,8-:J,611m Jatar, haud inflatae, tcnuitcr tunicatac. rarnosac. septatae, fibulatac. 
llyphac skclctalcs 2,2- 6,3pm I alae, crassc tunicatac vel fcrc solidac. Basidia 7- 9 X 2, 7- 3,6 flm, 
t.."lntum inunatura visa, clavata, fibulata. porac 3,4- 3,6 X 1,3- 1 ,S,•m, gracilitcr cllipsoidcac, 

1 Etyrnologic: lobcosu.s, a l~vn:s ~pai:.scs {allusion a Ia marge du chapeau). 
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rcctae vel lcvitcr curvatac, ada.xialitcr applanatac, lacves, hyalinac, apiculo minuto obliquo 
pracdita('. Cystidia 315-5•5/Jm lata, in aculcorum parte media rcpcrta, hypharum •kclctalium 
apices gcniculatos formantia (an <·tiam subhymcnialia?), intcrdum c ramo orta, numcrosa sed 
parum promincnlia ct glabra, ideo inconspicua, crassc tunicata, clavata vel cylindracca vel 
subfusiformia, apicc obtusa. 

Holotypus: «[Kenia] Nairobi, Ngong Forest, 24·5·[•9)29, ]. M. Macd011ald» (K, frag­
mcntum in L). 

Basit.liomes ~Lal6-r~fl~ehis, parfois un peu imbriques. Partie r~fl~chie 10- 15 mm 
de diamhre, 1 o 20 mm de large, plus ~trotte que Ia partie ~tal~e. conchoidc, rabauue 
en dessous, munie de depressions conccntriques peu profondcs e t de quelques zones 
etroites plus obscures (baies), finement vcloutee a Ia marge, subtomenteuse ou 
devcnant g labre en arricre, ocrace fauva tre (± entre 7·5 YR 8/6 Ct 10 YR 8/6), a 
marge ~paisse et concolore. Partie eta lee aiscmcnt separable du support. f'ace 
adhym~niale subtomenteuse ou g labre, jaunatrc. Aiguillons a tte ignantjusqu'a 3 mm 
de long, o, 1-o,3 mm de large, scrres, subules, cyl)ndriqucs ou aplatis, droit5 ou 
courbcs, simples ou connes, d 'un ocracc bruniurc, couverts d'une pntinc blanchatrc 
ct lincment pubcntlcnts, entiers ou incises au sommet. Chair de Ia part ie reflcchic 
jusqu'a I mm, coriace, de mcme couleur que Ia su rface reflcchie. 

Contexte dimitique, constitue d'hyphes gcneratrices e t squelettiqucs. Hyphes 
genera trices larges de 1,8 3,6 ftm, non renflces, a paroi mince, ramifi~es, cloisonnces, 
bouclccs. llyphes squeleuiqucs Jarges de 2,2 6,3ftm, a paroi cpaisse et parfois 
lumen subnul. Trame des aiguillons semblable. Basidcs 7 9 X 2, 7 3,611m, vucs 
sculcmcnt imma turcs, claviformcs, bouclees a Ia base. Spores ~·4 3,6 X 1 ,3 1,8 f.'m, 
etroitcment ellipsoidcs, droites ou faiblemcnt incurvces, aplaucs a Ia face interne, 
lisses, incolorcs, a apiculc petit Ct oblique. Cystides 3·5-5.5ttm de diamctre, se 
trouvant dans Ia partie mcdianc des a iguillons, consistant en d es terrninaisons des 
hyphc:s squelettiqucs g6niculccs et pas raremcm ramificcs ( il n'r.st pas impossible 
qu'il y ait aussi, <;a e t Ia, quelques cystidcs d'origine subhymenialc), nombrcuses, 
pcu cmergentes Ct gJahrcs, passant de CC fait a iscment inaper<:ucs, a paroi epa isse, de 
forme variable (claviformes, cylindriqucs Ott plus ou moins en forme de fuseau), 
arrondies au sommet. 

Holotype: «[Kcnia) :\'airobi, Ngong Forest, 24.5.[ 19)29, ] .. \tf. Macdonald» (K; 
fragmentaL). 

Cctte cspc..'cc rcsscmble remarquablemcnt aS. gilvum M aas G. (M aas Gcesteranus, 
1974: 5 12) par lc mcme aspect, des couleurs simila ires ct presque les memes spores 
greles. S. gilvum cependant se distinguc pa r lcs a igu illons qui sont d'une couleur plus 
foncce (bntn-rougc), par les spores qui sont un peu plus longues (3,6 4,2 tJ.m) ct 
cnlin par lcs cystides qui sont rcpandues sur toute Ia longueur des aiguillons, bien 
emcrgentes et fortemcnt incntstecs. 

Du materiel asscz morcclc se trouve dans l'hcrbier de G , rccoltc par Ia meme 
pct-:,onne et au mcme endroit, nUl is sc distingwmt du type pa1· lr ~upport qui l:St 1111 
morccau d'ccorce d'aspcct different. 

STECCIIERINUM OCIIRACEt:M (Pet'S. apud Cmcl. ex Fr.) S. F. Gray 

llydnum ochrOUIJm Per.;. apud Gm<'l., Syst. a1. 2 : 1440. 1792 ; tx Fr., Sys1. mycol. 1 : 414. 
18~u.- Studtuinum ochractum (Pcrs. apud Gmcl. ex Fr.) S. F. Gray, Nat. Arrang. Br. Pl. 1 : 

6s• · 1821. 
Pour Ia synonymic complete, voir Maas Gccstcranus, 1974: 517. 
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G A a oN: Makoku, juillct 1970, Mme A. Dauid (LY 6547). 
R F. P u a L 1 Q. u e C E NT R A F R 1 c A 1 N E: Bomango, 1 avril 1965, ]. Boidin, 

sur bois (LY 5598, en partie a L). 
TAN zAN 1 A: «Mt. Kilimanjaro, cast of Lcmosho Glades, 1970, L. Ryuarden 

5138» (0; en partie a L). 
0BSERVATIONS.- Pour LY 5598, quelques observations sur lc frais ont ete no tees par 

lc recolteur: 11etale, confluent, se detache en cntier comme une l?eau coriace. Marge 
blanche, non adherente, viJ ieuse. Ailleurs il est chamois clair, Jaune de Naples R ., 
2,5 Y 8/6 et surtout a lutace, 10 YR 8/6 mais plus vif. Sa couleur avec l'age, va 
localememjusqu'a bai, 2,5 YR 4/5». L'etude qui suit concerne exclusivement cenc 
recolte. 

Macroscopiquement ct microscopiquement les collections africaines citecs cor­
respondent tout a fait ace qu'on considcre comme Steccherinum o&hra&eum en Europe. 
Pourtant il serait plus prudent de parlcr ici provisoirement du groupe O&hraceum, 
groupe difficile ou des collections semblablcs morphologiquemcnt sc montrcnt inter­
steriJes. 

Etude des "!)'Ctliums. 
SPoRES.- Uninucleces 
MoNOSPERMP.S.- Ils sont constitues d'hyphcs sans boucles atLx articles urunuclecs. 

Tous les tests d'interfertilite pratiques avec les representants curopcens du groupe 
Steccherinum ochraceum ont donne des resultats negatifs. 

POLYSPERME.-
Croissance: Rapide (boitc couvertc en 3 semaines). 
Aspect: Marge rhizoide. Le mycelium submerge, blanc, a unc structure un peu 

rayonnantc, Ia surface du mil ieu restc brillantc car clle est a pcinc couvcrte par des 
fibrilles rayonnantes, appliquees. Revers inchange. Odeur nulle sur milieu de Nobles 
tandis que sur milieu de Hagem, les cultures sentent nettemcnt Ia rose. 

Microscopie: My c e I i u m a c r i en: Lcs hyphcs grcles, x 2- 3 11m, rcgulicres, 
bouclees, sont parfois engainecs de gros cristaux. A Ia surface du milieu des hyphes 
plus largcs x 4- 5- 7 J.lm ont des cloisons rcgulieres ou au contraire plus rapprochees 
avec un Ieger etranglement a leur niveau. On observe des fibres tre; nettes, bouelees 
a Ia base, X I ,8 2 -2,4 J.lffi et parfols ramifiees. L'artcile qui les porte peutetre a paroi 
epaisse lui aussi. Ces fibres ont tendance a porter sur leur parcours d'al>ondants 
cristaux tres bircfi·ingents formanl presqu'une gaine. · 

My c c I i u m submerge: Les hyphes bouclces grcles, X 2 -2,5 ( 3,5) p.m, 
presentent quelques renflements Oasqucs. 

Cytologie: Articles binuclees. 
O:cydases: a c. gall ique: - 1- 1 -1 ,o 

p. cresol : - , prccipite blanc 
gaiacol: 1- + + I I .o 
tyrosine:-, traCCS a I em 
(coloration diiTusc orangcc) 

Coo e. 2a 3c-8 9- 32- 36- 38- 43- 53- 58-61. 

STECCIIERlNUM PROXIMUM, nom. prouis.-Pl. 30 fig. 5 

Ba~idiome clalc-reflcchi Oll a chapeau saillant d'un disque fermement attache au 
support. Partie reflechie (ou chapeau) 18 25 mm de diamctre, zonce concenlrique-
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Fig. 1, 2. SttaheroiUm labtosum. - 1. Hyphes squclcttiqucs de Ia r~gion suhhym~nialc ct 

quelques cys1ides ramili~es.- 2. Trois ~pores. 
fig. 3. 4· Succherinum russum. - 3· Cystidcs Cl quclquc.~ hyphcs ll SOffilllCl rcnn~. - 4· Cinq 

spores. 
Fig. 5, 6. Steccherinum sea/ore. - 5· Cystidcs. - 6. Deux spores. 
Fig. 7· Sucd1erinum sr:ruposum, cinq spores. 
(El~mcnLS hym~niaux, x 700; spores, X 28oo.) 

ment de plusieurs !ignes tres peu d~prim~cs, subtomenteuse et jaunii.tre sale a Ia 
marge, a surface affaissec en arricre et un peu luisante, d 'un brun jauna tre assez 
variable (par exemple 7,5 YR 7/4- 6/4, ou 5 YR 6/4-5/6) avec quelques zones plus 
foncecs. Face adhymcniale subtomenteuse-porce, un peu luisante, plus claire que Ia 
face sup~rieurc (abhymcniale). Aiguillons d'cnviron 1 x o,1--o,2 mm, asscz serres, 
subules, cylindriques ou aplatis, droi1s, imples ou connes, beiges, fincment pu­
berulents, en tiers ou incises au sommet. Chair du chapeaujusqu'a 1 mm de diamCtre, 
coriace assc:r. pliable, brun eannelle. 

Contexte dimitiquc, constituc d'hyphes generatrices et squeletliques. Hyphes 
genera trices largcs de 2, 7 g,6 pm, non renficcs, a paroi mince, ramifiees, cloisonnces. 
Hyphes squelcttiques larges de 2,7 5,4pm, a raroi cpaisse. Trame des aiguillons 
semblable. Basidcs collapsces [( 12 ) 14- 17(-18 X(3-)4pm dans un basidiomc en 
culture). Spores g- g,s X 2 2,4fliD, elhpsoides, lisscs, incolores. a apicule petit et 
oblique. Cyst ides de deux soncs: (a ) les unes jusqu'a 4,5 pm de diamctrc, sc trouvant 
dans Ia partie media nc des aiguillons, d'originc tramale, cparsc~, plus ou muins 
cmergentes, glabt·es OU Ull peu ineruslCCS, a paroi asscz mince, cyJindriq\1CS OU pJu 
ou moins fusiformes, arrondics au sommet; (b) lcs autrcs 9-25 X g,s-4,5/Lm, sc 
trouvant vers Ia base des aiguillons, d'origine subhymeniale, cmergentcs, ~labres ou 
incrustces, a paroi cpaisse et parfois lumen subnul, le plus souvent fustformes, a 
sommet auenu~ ou a1gu. 

RtPUOLJQ.UE CENTRAFRICAJNE: La Y!abok~, 20 sept. 1967, J. 
Boidin, sur branehe de Polyallhia sp. (LY 5955, en partie a L) ; ~'Bale, 21 sept. 1967, 
J. Boidin, sur branche (L Y 5977). 
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OosERVATIONS.-~otcs prises a l'etat frais par le recoltcur: LY 595~ - En 
p::ti ts disques r6upines, ou d imidi~, ou etale dimidie, ou parfois substip1te. Face 
superieure zonce, fincmcnt tomentcusc, 5 YR 4 a s /4 et 4 a 5/6, bai ferrugincux; 
tomentum acre, plus clair par zone avec l'agc, vers isabelle, 7,5 YR 7/4; marge 
a'ISez large, pale, 7.5 YR 8/3· Hymcnium blanc, lissc a Ia marge, puis tuberculeux, 
cnfin portant des aiguillons obtus, scrres, a'ISCz r~gulihcmcnt disposes mais souvent 
aplatis ou mi:mc cun~iformcs; Ia tcintc moyennc beige, 10 YR 773, atteint cannelle 
7.5 YR 6/4· 

L y 5977-Sur Ull large coussinct myc~licn brun, 5 YR 4/6 (\ 7·5 YR 4/6, a 
marge 'blanche, ( 14 mm de diametrc), Stipe court, glabrescent, cannellc, 7,5 YR 6/6, 
puis ctalc en demi disque a face superieure glabre, bai fcrn1~incux 5 YR 4/6, parfois 
ehocolat, 5 YR 3/3, a marge pale. Face hymeniale a marge hsse blanche, a aigui llons 
rcgulicrcment scrres mais souvcnt aplatis ou cuneiformes, beiges, 10 YR 7/3 a 6,5/3. 

Bien que les deux collections citees montrent quelques differences entre elles, nous 
crayons que cclles-ci nc d~passcnt pas Ia variabilitc sp~cifiquc. En tout cas, cctte 
variabilitc est infericure a celle cxpos6e par L Y 5955, ou certains aiguillons sont 
absolumcnt dcpourvus de cystides quelconqucs, tandis que d'autrcs du mcmc 
basidiome, en montrent bcaucoup. ll s'agit vraimem d'unc disposition cmbarras­
santc. 

L' idcntification des deu.x collections pose egalcment un problcme difficilc. Parmi 
les especes connues j usqu'alors, LY 5955 et L Y 5977 cvoqucnt Stecchtrilwm rtniformt, 
dont l'airc de repartition est principalement sudamcricaine. Ccpendant plusieurs 
caraCtCrCS s'opposent a UnC tciJC identification: ( I ) J'inconstance OU mcme )'absence 
des cyst ides, (2) Ia largcur comparative tics spores, (3) le nombre des guttulcs dans 
les spores sur Jc vif: le plus souvent 2 dans les collections africaines, 1 dans unc col­
lection sudamcricainc (Ia sculc collection dom nous posscdons une description sur le 
frais). Mais ccs objections n'ont peut-ctrc pas !'importance que nous leur attaehons, 
Cl c'cst cvidcmmcnt les tests d'intcrfcrtilitc qui nous foumiront Ia rcponsc. Mal­
hcurcuscment nous n'avons pas pu obtenir unc culture ou un specimen frais du vrai 
Steccherinum reniforme de !'Amerique du Sud et les tests d'interfertilitc souhaites 
restcnt a fairc. 

Eichclbaum ( 1907: 49) signa Ia it Ia decouverte d'Hydnum glabrtsctns Bcrk. & Rav. 
apud Hcrk. aux environs d'Amani (Usambara, Tanzania). Etant donne lc fait que 
ce nom cstun synonyme de Stecchtn"mun rmiformt, il n'est pas impossible que Ia rccolte 
d'Amani se re!Crc precisemcnt aS. proximum. 

Etude des myclliums. 
Cv.RMINATIO!\S.- Lcs spores uninuclcecs gcrmcnt au bout de 3 ou 4 joun;. Lcs 

filaments issus de Ia spore sont regul ic'!remcnt uninuclces. 
;-. [oNOSI'ER.\lES.-lls sont form6 d'hyphes, sans boucles, dont les articles sont uni­

nuclees. Lcs confrontat ions cffcctuces entre lcs haplontcs L Y 5955 ct LY 5977 ont 
toujours donne des resultats positifs qui permcuent d'affirmcr l'identitc des 2 rccoltes 
malgre lcs petites differences notecs dans !'etude des carpophorcs. 

Polariti: La tctrapolaritc de l'c~pecc est etablic avec lcs monospernws LY 5977· 

A1B1: •• 3- 7- 8- 11 A,H.: 2-4~5-6 9- 12 18 19 ·2o 
A 1R2 : 10~ 14- 1 5- A2B1 : 13 16- 17 



MAAS GEES'reRAJ\'US & l.ANQ.UETJN: Chompignons hydnordts dt /'Afrique 159 

Dans Ia lecture de cc tableau, nous n'avons pas observe de fausses boucles. A notcr 
que Ia confronta tion «8 X 10», montrait a '2 mois un mycelium bim1clee bouclejus­
qu'aux cxtremites des haplontes, ta ndis que deux mois plus tard, le mycelium de cette 
meme culture sc revelait tota lement depourvu de boucles. Mais nous avons constate 
deja plusicurs fois cette tcndance des cultu res de Steccherillum a retourner rapidcmcnt 
a l'etat haploidc. Ainsi, le polyspcrmc boucle LY 5977, du mois de septembre, etait, 
au mois de janvier suivant, totalcment const itue d'hyphrs sans boucles, aux articles 
uninuclees. Par contre, le polyspcrme LY 5955, qui fructifie regul ierement lors des 
repiquagcs, est toujours boucle apr~ 7 ans de culture. 

POLYSPERME (L\' 5955).- PJ. 30, fig. 5· 
Croissance: Tr~ lente (50 mm en 6 semaincs) . 
Aspect: La marge est irregulicre, appliquee ct buissonnantc. ~cttcmcnt en arricrc, 

lc mycel ium aericn pcu abondant est forme de ~nulcs juxtaposes. Legcrcmcnt 
teimes, epars ou en plages denses, ils donnent a La culture un aspect granulcux: il 
s'agit d'une jeune fructification. Revers : inchange. Odeur nette (de Sttccherinum en 
culture). 

Microscopie: M y c e I i u m aerie n: Les hyphes, X 1.5- 3(-4) p.m, pcu regu­
li~res , SOilt bouclecs, a paroi mince OU epaissc Ct portent des amas de cristaux. Quel­
ques hyphes ont des articles ren fles, x 6-1 o ttm. On observe de rares fibres, x 2f'm, 
{ellcs sont plus abondantcs sur Hagcm). Lc mycelium aericn produit des fructifica­
tions brunatrcs ( 5 YR 6/2- 6/3 a 5/4), a a iguillons tcndrcs, montrant dans !'axe des 
fibres (X 3 ftm) a paroi epaisse ( I ftm ) et des hyphcs hyaJincs, X 2- 4 p.m, bouclees, 
tr~ irregulieres avec des rcnflcments. A cott': des basi des, ( 12-) 14- 18(-22) X (3-)4ftm, 
on observe dans l'hymcnium de nombreux elements a paroi mince, portant llll 

chapeau ou un manchon de cristaux et d'autres d 'origine sous-hymeniale : les uns, 
assez rares, mais localement nombretLx, a paroi cpaissc, cncapuchonnes de cristaux 
(5<>-55 X 5 ftm), les autres, asscz nombrcux ct facilcmcnt obscrvablcs, a paroi mince 
et contcnu suboleifere (35 6o X 5-8 ttm), ne reagissant pas dans les sulfoaldehydes. 
Tous ces clements prcnncnt na issance sur unc hyphe bouclee. 

My c e I i u m s u b m c r g (:: Les hyphes, X 1,5- 4 pm, SOill a boucles constantes, 
a paroi mince ou localcmcnt epaissic. Certaines presement d'abondantcs cloisons de 
rctrait. 

C'~lologie: Articles binuclcC:s. 
Oxydam: ae. galliquc: + 1 t-,o gaicaol : + 1- t-,o 

p- cresol : M tyrosine: ( + ), o 
Cooe.- 2a ( 2 b )-gc-8-9 12 14 1 5 32 36 38 "4 7 48- 53 6o 6r. 

Steccherinum russwn Maas C. & Lanq., spec. nov.8-F'ig. 3, 4 

Basidioma cfi'll.'lum, aliquot em diam., incarnatum, passim sulphurcum, margine scriccum, 
albidum, male a llcvandum. Aculci usque ad 1,5 mm longi, O,l-<>,2 mm l:lli, subdistantes, 
subulati, tcrcti, rccLi, simplices vel connati, basi incarnati vel fcrc hysgini, apiccm ' 'crsus 

• Etymologic: mssu.s, rOliX. 
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luteo-albidi, pulvcrulenti vel pubcruli, apicibus intcgris. Subiculum pcrtcnuc, a.lbidum vel 
sulphureum, e hyphis generatoriis skeletalibusque formatum. Hyphae generatoriae 2,2 3,611m 
latae, haud inAatae, tenuiter tunicatae vel parictibus modice incrassatis instructae, ramosac, 
septatae, fibulatae. Hyphae skelctales 3,6--Spm latae, crasse tunicatae vel solidae. Basidia 
collapsa, cellulis subhymcnialibus clongatis materia olcaginosa lutea rcpletis apiccque in­
Aatis immixta. Sporae 4-4,6 X 2,2-2,61•m, ellipsoidcac, adaxialiter applanatae vel curvatulae, 
lacves, hyalinae, apiculo obliquo pracditac. Cystidia 4,5-811m lata, c trama orta, numerosa, 
immcrsa vel parum prominentia, incrustata, crassc tunicata vel solida, cylindracca, apice 
obtusa. 

Holotypus: ((Tanzania, Arusha Prov., Ngurdoto ~ational Park, Lake Kusare, 3° 13' S. 
36° 53' E, 16 Jan. 1970, L. RyV<Jrdt~~ 5237» (0 , pars in L). 

Basidiome etale, atteignant quelques centimhres de diamhre. Marge soyeuse, 
blanchatre, a peine separable du support. Face adhymcniale tomenteuse, incarna t, 
~ ct Ia de couleur sulfurine. Aiguillons atteignant jusqu' a I ·5 rom de long, o, 1-<>,2 
mm de large, asscz cspaces, subules, cylindriques, droits, simples ou conn6, incarnat 
assez foncc a Ia base, plus pales et d'un jaunc blanchatrc vcrs lc sommet (Ia couleur 
qui en resulte s'approche de 7·5 YR 7/6), pu lvcrulents ou pubcrulents, entiel'li au 
sommet. Subiculum tres mince, blanchinre ou sul fu rin. 

Contexte dimitique, constitue d ' hyphes generatrices et squclettiqucs. fl yphes 
genera trices larges de 2,2 -3,6/tm, non renflecs, a pa roi mince a assez cpaissc, 
ramifiees, cloisonnees, bouclecs. I Iyphes squelettiques larges de 3,6 8 pm, a paroi 
epaisse et parfois lumen subnul. Trame des aiguillons semblable. Basides collapsees. 
Spores 4- 4,6 X 2,2~,6 pm, ellipsoidcs, apia ties a Ia face interne ou un pcu incurvees, 
lisses, incolorcs, a apicule oblique. Entre lcs basides on trouve des cellules difficiles a 
suivre, mais cvidemment d'originc subhymcniale, a llongces, rcmplies de matihe 
oleagincuse jaunc, a sommet renfle en ba llon. Cystidcs 4,5- 81ttn de diamCtre, 
constituant les terminaisons des hyphes squelettiques, nombrcuscs, incluscs ou pcu 
emergentes, incrustees, a paroi epaisse ou lumen subnul, cyl indriques, obtuses au 
sornmet. 

IIolotype: ((Tanzania, Arusha Prov., Ngurdoto National Park, Lake Kusare, 
3° 13' S. 36° 53' E, t6 Jan. 1970, L. Ryuarden 5237» (0; en partie a L) . 

II n'existe aucune autre csp(:ce d e Steuherinum dont Ia chair montrc une coulcur 
stllfurine. Malheureusement l'assez mauvais etat du type nous a cmpeche d'observer 
Ia localisation de cette coulcur. Lcs parois des hyphes gcncratrices montrcnt, a vrai 
dire, un reflct jaunatre, mais Ia vi·aic matiere colorantc sc trouvc aillcurs. Plongc 
dans unc solution a lcalinc un petit morceau du subiculum degage u n nuage dans le 
liquide. · 

L'csp(:cc est en outre caractcriscc par Ia presence dans l'hymcnium de ccllulcs ~ 
sommet renflc. 

Steccherinum scalare Maas G. & Lanq., spec. 11ou.8-Fig. 5, 6 

Basidioma pilcarum. Pilei scalarum more superpositi, 8-12 mm antice producti, to-17 mm 
lati, a tergo coaliti, lateral iter concresccntcs, patentcs, conchati, retrorsum contract i, prorsum 
undulati, tomcntosi vel pubcruli, sordide ochracci vel ochracco-bnmnci, compluribus zonis 

• Etymologie: sea/oris, appar1cnan1 a un escalicr (allusion aux rha(J('aux supcrpos6! rrs­
scmblant aux marches d'un cscalicr). 
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concentricis obscurioribus (fulvis, badiis vel fuligincis) glabrcsccntibusquc variegati, margine 
aeutiusculi. Aculci usque ad 1 mm longi, o,1-o,3 mm lati, confcrti, subulati, teretes vel com­
prcssi, recti, simplices vel connati, ochracco-brunnei vel brunneo-incarnati, albido-pruinosi 
subtilitcrquc pubcruli, apicibus integris vel incisis. Garo usque ad 1 mm crassa, coriacea, 
sordide ochracea, e hyphis gencratoriis skclctalibusque formata. Hyphae gcncratoriac 1,8-
3,61•m latac, haud inOatac, tcnuitcr tunicatac, ramosac, scptatac, fibul is munitac. Hyphae 
skelctales 3,5 5,41•m latac, erasse tunicatac. Hyphae skeletales in aculeorum contextu similes 
sed plcrumque fcre solidac. Basidia collnpsa. Sporae 2,5-3,1 x 1 ,5- 1,8/lm, ellipsoidcac, adaxia­
l iter applanatac, lacvcs, hyalinae, apiculo minuto obliquo pracditae. Cystidia 2,5 4,51•m lata, 
passim vel aculeorum partem apicalcm versus repcrta, hypbarum skelctalium apices gcnieu­
latos formantia (an ctiarn subhymenialia?), numerosa vel pauca, vulgo prornincntia atque 
apicc inerustata, crassc tunicata vel interdum solida, fusiforrnia, apiee obtusa vel acuta. 

Holotypus: «British Cameroons [est igcria], District Buca, to Musaka C.'lmp, May 1929, 
T. D. M[aitlaml] 76, 4500', on erect decayed tree trunk» (K, fragmentum in L). 

Basidiomc a chapeaux superposes. Chapeaux 8-t~ mm de diamhre et 10- 17 mm 
de large, coalises en arricre, conercseents la tcralcment, ccartes, conchoides, rctr~cis 
en a1·ricre, ondules en avant, tomentcttx ou pubcrulents, ocracc sale (entre 1 o YR 8{3 
et 2.5 YR 8{4) a oeracc fauvatre (±7·5 YR 6/6), munis de plus1eurs zones con­
centriques plus foncces et glabrescentes (fau ves, baies ou fuligineuses), a marge assez 
aigue. Face adhymcniale subtomenteuse, jaunatre. Ai~illons aneignant jusqu'a 
1 mm de long, o, 1 0,3 mm de large, serres, subules, cyhndriques ou aplatis, droits, 
simples ou connes, d 'un ocracc brunatre ou brun incarnat, couverts d'une pruine 
blanchatre et finemcnt pubcrulent.s, entiers ou incises au sommet. Chair jusqu'a 
1 mm, coriacc, ocracc sale. 

Contexte dimitique, constituc d'hyphes g~n~ratrices et squelett iques. Hyphes 
genera trices la1-ges de 1 ,8-3,6 p.m, non renflees, a paroi mince, ramifi~es, cloisonn~es, 
bouclces. Hyphes squclettiques larges de 3,5-5,4,um, a paroi cpaisse. Trame des 
a iguillons semblable, les hyphes squclettiques le plus souvent a lumen subnul. 
Basides collapsces. Spores 2,5- 3· I X I ·5- I ,8 ftm, ellipsoides, a platies a Ia face interne, 
lisses, incolores, a apicule petit et obl ique. Cysudcs 2,5-4,5 ttm de diamctre, ~c 
trouvant un peu partoul ott plus specialement vers Ia region apicale des aiguillons, 
formant des terminaisons g~n iculees des hyphes squeleniques (ou peut-ctre aussi 
d'origine subhymcniale ?), nombreuses ou non, ordinairemcnt emergentes et capitees 
par des incrustations, a paroi cpa isse ou lumen subnul , fusiformes, obtuses ou aigucs 
au sommct. 

Holotype: «British Cameroons fmaintenant l'\igeria], District Buea, to Musaka 
C.amp, May 1929, T. D. M fait/and] 76, 4500', on erect decayed tree trunh ( K ; 
fragment a L). 

A vra i dire S. sea/are ne ressemble a aucune autre especc du genre, bien qu'il soit 
difficile de signaler un seul caractcre saillant. C'est plutot par son ensemble de 
caract~rcs (chapeaux superposes, I absence de sillons conccntriqucs, ondulation de 
Ia marge, cxiguitc drs spores, forme des cystides) que cettc espece se distingue. 

Stecch e rinum s cruposwn Maas G. & Lanq., spec. uov.10- Fig. 7 et Pl. 30 fig. 6 

Basidioma dfuso-rcncxum. Pars rcncxa sicut pilcata, 15 mm anticc producta, 30 mm lata, 
scmicircularis, plar1a; basi tubcrculis sparsis munita vel colliculosa, alibi radiato-rugosa, 
lanoso-tomentosa, crustulina, zonis conccntricis hinnulcis pracdita, margine acuta. Aculci 

10 Etymologie: scrupasus, raboteu.x. 
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usque ad 1 mm longi, 0,1-<>,2 mrn l::ui, confeni, subulati, applanati, recti, simplices vel 
connari, fulvi , albopruinosi, apicibus integris vel incisis. Caro usque ad 1 mm crassa, coriacea, 
pallida, posticc cinnamomca, c hyphis generatoriis skelctalibusque formata. Hyphae gcnc­
ratoriac 2,5-3,611m latae, haud inflatae, tenuitcr tunicatae, ramosae, scptatae, fibulatac. 
Hyphae skclctalcs 2,5-6 pm latac, crassc tunicatac. Basidia collapsa. Sporac 2,8-3,6 X 2 
2,5 pm, cllipsoidcac, adaxial iter applanatac, lacves, hyalinac, apiculo minuto obliquo prnedi­
tae. Cystidia collapsa, vix obscrvata, nee vcro non c aculcorum trama orta. 

Holotypus: Gabon, Makoku, juillct 1970, MmL A. Dauid (LV 6499; pars in L). 

Basidiomc ctalc-rcflcchi, mais Ia partie rcflcchic sc prescntant tout a fait commc 
un chapeau dimidic. Chapeau 15 mm de dia mctrc et 30 mm de large, demi-circu­
la irc, aplan i, muni a Ia base de tuberculcs cpars ou g ibbeux, aillcurs radic-rugucux, 
laineux-tomcntcux, ocrace-brun (± entre 7·5 YR 6/6 et 10 YR 7/6), a zones con­
ccntriqucs fauvcs ( ± 7·5 YR 5/6), a marge a igue. Face adhym~n ia lc fi ncment 
tomentcuse-poree, ocracc sale. Aiguillons ju~qu'a 1 mm de long, o,t o,2 mm de 
large, serres, subules, aplatis, droits, simples ou connes, fauves, couverts d'une 
pruine blanchatre, entiers ou incises au sommet. Chair du chapeau jusqu'a 1 mm, 
coriace, pale, brun rougeatre en arriere. 

Contexte dimitique, constitue d'hyphcs generatriccs ct squclettiqucs. Hyphes 
genera trices largcs de 2,5-3,6 ~m, non renflecs, a paroi mince, ramifiees, cloisonnccs, 
bouclecs. Hyphcs squelett iques largcs de 2,5-6 Jtm, a paroi cpaisse. Trame des 
a iguillon• semblable. Bas ides collapsecs. Spores (priscs d'unc sporce) 2,8-3,6 x 
2- 2,5fLm, ellipsoides, aplaties a Ia face interne, lisses, incolores, a apieule petit ('t 
oblique. Cystides difficiles a observer, collapsees, en tout cas d 'origine tramale. 

IIolotype: Gabon, Makoku, juillet 1970, Mme A. David (LY 6499; en partie a L). 

Bien que le type ne comporte qu'un seul specimen, qui du rcstc est en assez mauvais 
Ctat, plaisque l'hymenium et mcme les eystides sont collapses, il est evident qu'il 
s'agit ici d'une espece nouvelle. 

En vcrtu de Ia gibbositc a Ia base du chapeau on pourrait penser a S. confragosum 
et S. subrawakense, mais ccux-ci montrem un cha peau d'aspect different (plus \lni et 
moins velu), leurs cystides sont de deux sortes, etlcs spores sonl un peu plus etroites. 

La couleur cannelle de Ia chair vcrs Ia base du chapeau cvoquc S. rmiforme, unc 
esp?!ce jusqu'alors connue de l'aire sudamericaine, a chapeau glabresccnt, aux 
aiguilJons d'aspect tJn peu plus «VI:JU>>1 a cystides de deux (ou trois) SOrtes. 

II est toujours possible que certaines cyst ides du S. scruposum soiem des glococystides. 
Dans ce cas une comparaison s'impose avec S. rawakense, rnais lcs differences ne 
laisscnt aucun doute: son chapeau est g labrescent, Ia chair est d'une couleur differente 
et plus pale, les spores SOnt bien plus Ctroites. 

Etude des myclliums. 
Comme les es~ces precedentes, le mycelium de S. scruposum a un comportement 

nucleairc «normal)). Sur 30 germinations prelcvecs 2 jours a pres Ia dispersion, 23 
seulement sc developpent et 8 d 'entre elles se rcvclent bouclces au premier cxamen. 
Deux des monospermcs verifies sans boucles om produit par Ia suite des fructifications 
bouclees et des spores. Lcs a ppariementS telltCs a plusieurs reprises n'ont donn(: que 
de trCs rarcs resultats positifs qui ne pcrmettent pas de prcciser Ia thallie de l'espcce . 
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POI.YSPF.RMF. ( I.Y 6499).- PI. 30 fig. 6. 
Croissance: Trcs lcntc (70 mm en 6 scmaines) . 
. lsp(ct: La marge est irrcguliere, appliquee, a rborcseentc. Toute Ia culture a unc 

Sli'Ueture arborescen tC d'aulant plus llCltC que fc mycelium acricn blanc, generalemcnt 
subnul, dcvient plus dense au niveau des ramifications principales qui, de cc fait , sc 
trouvcnt soulignecs. Dans Ia region voisinc de Ia bouture, on observe une fructifica­
tion beige fonce, vers 10 YR 7/3, 5, portant des a iguillons ct produisant unc sporee 
dans le couverclc de Ia boite de Petri. Revers: inchange. Odeur aromatiquc faiblc 
(plus nette sur milieu de Hagcm), c'cst celle des Steccherinum en culture. 

Microscopie: M y c e I i u m a e r i en: ri est caracterise par l'abondancc des 
cristaux. Lcs hyphcs, X '·5 -4.5(-5.5) ftm, tres irr~ulicres, a paroi mince Cl contcnu 
homogcnc, sont bouclccs a toutcs lcs cloisons. On observe aussi quelques fibres il 
paroi cpaisse congophilc. 

Sur Ia bouturc il fai t place a unc fructification a aiguillons montrant dans leurs 
0 axes, des fibres X 2- 3 fUll a paroi cpaissc atteignant I pm. Dans l'hymenium, a 

cote des cystidcs non incrustecs, nous avons observe des basides tetrasporiqucs 
bouclecs) X 3, 75 pm (au sommct) produisam des petites spores ell ipsoides 3,5- 4 X 2-

2,5 fllll. 
Yf y c e I i u m s u b m e rge: A boucles consLantes, a paroi distincte ou legere­

mcnt cpaissie, lcs hyphcs axialcs, X 3,5- 4(-5) pm, de memc que les ramcaux, 
X 1 ,5- 2,5 ftm sont tres irregl1l icrcs. Leur parcours et leur diamhrc sont tres fantai­

sistes. Ellcs prescntent quelques vesicules Oasqucs et de nombreuses cloisons de rctra it. 
C.ytologie : Art ides binuclees. 
Oxyda.re.r: ac. gallique: + ++++, o gaiacol: T++++, o 

p.-cresol: - tyrosine: - , 3 a 5 mm 
R c mar q u c: A !'age de 2 ans, Ia cul ture polysperme a totalement perdu ses 

boucles, le mycelium aerien, comme le mycelium submerge est a lors constiruc 
d'hyphcs aux a rticles rcgulicrcmcnt uninuclees. 

ConE.-2a- 3c-8-14- 32- 36-38-4 7- 4B-s3- 58-61. 

L'especc du Steccherinum indeterminable provenant du District des Lacs Edouard 
ct Kivu (Maas Gccsteranus, 1967: 1 o6) a etc etudice de nouveau et comparee avec 
ccllcs que nous connaissons a l'heurc actuelle. L'cchamillon se distingue de toutes les 
autrcs cs(X:ces mais !'absence de spores nous empechc d'en offrir unc description. 
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TIIELEPIIORACEAE 

SARCODON cf. QUIETUS Maas C. 

Saruxfon quietus Maas G. in Bull. Jard. bot. natn. Belg. 37 : 95· 1967. 

R H o o E s 1 E o u N oR o: «Southern Prov., Mulanjc Distr., Mulanjc Ylts., 
Lichenya Plateau, !)- 10 farch 1973, L . Ryoarde11 11343, 18oo-2000 m ah.>> (L). 

L' identite du specimen etudie est loin d'ctre sure. Pour autant qu'on puissc 
sa voir, il est clair que ce materiel n'apparticnt pas a Sarcodon proceru.s M aas C. (Maas 
Geesteranus, 1967:93) . Ceci laisserait S. quietus Maas C. comme Ia seule possibilitc 
s'i l n'y avait pas les divergences suivantes: (1) le centre du chapeau de ccue recente 
collection scmblait dcpourvu de squamules, (2) le stipc etait note de mcme coulcur 
que le chapeau: ol ive sa le, et (3) lcs spores sont plus grandes, g- g,B X 6,3-6, 7 !Llll. 

De plus le rccoltcur etait incapable de dire Ia couleur du contexte et s'il avait virc 
au noir apr~ exposi tion a l'air. Lcs caract~rcs, enumcres ci-dcssus lc rapportcrait 
plutot a S. atro-oiridis (Morgan) Banker (cc qui scrait une decouverte ctonnantc), 
mais pour conclurc il faut attendre de nouvelles recoltes accompagnees de croquis 
en coulcur ou de diapositivcs. 

SUMMARY 

In this paper some further African localities arc recorded for Gl«odtmlill dis«Jlor, F/m)(){/on 
jlauu.s, and Suukri;;ium suilltum. In the genus SILcchtrinum five new species arc described (S. 
«Jnjragosum, S. labtoswn, S. ru.s.rum, S . .seafare, and S. seruposum), while three more arc provision­
ally recogni.zed , one of which being an unnamed member of thcS. oellrauum group. A key to al l 
species of Su"l~erinum thus far known from Africa is provided. For a number of the species their 
cultural and mycelial character istics arc given. 
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L iOENDE DE LA PLANCIIE 30 

Fig. 1- 6. Cultures sur milieu de Nobles.- 1 e t 2. Steuhericium seriatum (L Y 6g68) . La photo 
d'unc culture ag<!c de 6 semaines ne pr6cntant aucun interet, nous pref<!rons illustre r l 'aspcct, 
t.ra caracterist.ique, observe il un stade plus avancc (3 mois) . - 3· Stecclurinum corifragosum 
(LY 6731).- 4· Stuclrerinum exiguum (LV 6546).- 5· Stuclrerillum proximum (LY 5955).-
6. Stuclrerinum scruposum (L Y 6499). 

Lcs numeros 3 a 6 mont.rcnt !'aspect des cultures ag<!cs de sLx scmaines. 
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CORRECTIONS 

Some bad errors crept into my work 'Die terrestrischen Stachelpilze Europas' and 
I am indebted to Dr. V. Demoulin, Li~e, for having rapped my knuckles. 

Sarcodon regalis Maas G. in Verh. K. ed. Akad. Wet., Md. Natuurk., Tweede 
reeks 65 : 106. •975· - The Latin description remains unaltered. Collection Maas 
Geeswanus 15291 (L) is here formally indicated as lectotype. 

Sarcodon f:)lrneus Maas G. in Verh. K. 1ed. Akad. Wet., Afd. :'-Iatuurk., Twccde 
reeks 65 : 109. •975· - The Latin description remains unaltered. Collection Demoulin 
4608 (LG ; part in I:.) i here formally indicated as lectotype. 

Finally, Dr. Demoulin pointed out that the holotype of Hydnellum coalitum Maas G. 
should be designated V. Demoulin (LG) ; the isotype in L is duplicate o. to6. 
The fungus collections in LG receive no serial number. 

R. A. YlAAS GEESTERANUS 
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FARROWIA, A NEW GENUS IN THE CHAETOMIACEAE 

D. L. H AWKSWORTll 

Commonwealth Mycological Institute, KeliJ 

(With four Text-figures and one Table) 

T he new ~en us Jio"oruia D. l lawksw. is described to accommodate Chaetomium 
longrcolleum Krzem. & Badura and C. longirostre (Farrow) L. Ames, species for­
merly incorrectly referred to Chaelixeratostomo Turc. & Maffei. These two 
species are united under the name F. longicollea (Krzcm. & Badura) D. 
I !awksw. romb. nov., the type species of Fo"oww. T he genus is also considered 
to include two funher species, F. molaysiensis D. Hawksw. sp. nov. and F. 
seminuda (L. Ames) D. Hawksw. romb. noo. (syn. Chaetomium semimu/um L. Ames). 
'f he scparatjon of the genu~ from Chaetomium Kunze ex Fr. and Scopinella Uv. 
is discussed and conidial states reported in the famjly Chactomiaccae \Vint. 
reviewed. A key to the species of the Chactomiaeeae with Botryotriclmm-likc 
aleuriospores is included. The name 8 . piluliferum ace. & ~1archal may refer 
to conidial states of several members of the Chactomiaeeae in addition to 

C. pilulifirnm J. Daniels. 

In the course of studies in the family Chaetomiaccae \\'int. (Ascomycotina­
Pyrcnomycctcs- Sphaerialcs) it has become increasingly clear that with in the genus 
Chaelomium Kunze ex Fr. C. longirostre (Farrow) L. Ames and some allied taxa merit 
recogn it ion as a distinct genus. T he gener ic name Chaetoceratostoma Turc. & Mafici 
has been adopted for th is group by several authors (Farrow, 1955; 13adura, 1964; 
Dennis, 1970; llawksworth, 197 1, llawksworth & Wells, 1973), but a closer examina­
tion of the type species of Chaetoceratostoma, C. hispidum Turc. & "Yiaffei, has recent ly 
shown that this taxon is conspecific with Scopimlla barbata (Pcrs. ex Gray) Lev. ex 
Sacc. (Hawksworth, 1975). S. barbata, the only species of the monotypic genus 
Scopi11ella Uv., d iffers from Chaelomium longirostre in so many characters that the taxa 
cannot be regarded as congeneric (Table I). 

o deta iled account of the segregate from Chaetomium including C. longirostre 
has previously been published. In this paper the new genus Fa"owia D. Hawksw. is 
proposed to accommodate this group of Chaetomium-likc fungi. 

Apart from C. hispidum referred to above and taxa treated in detail elsewhere in 
this paper, on ly one other taxon has been refcrTcd to Chaetoceralostoma, viz. C. grap!tioi­
des (Sacc.) C. Booth & Dennis, which proves to be a synonym of Phaeostoma uitis 
(Fuckcl} Arx & E. M ull. (Hawksworth, 1975). 

TAXONOMY 

The characters distinguishing Farrowia from Chaelomium and Scopiuella arc indicated 
in Table J. Of these it was the formation of a d istinctive long neck which led Farrow 
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CHAETO~IIUM 

(18o+ spp.) 

FARROWIA 

(3 spp.) 

SCOPI:'IELLA 

( 1 sp.) 

TABLE I 0'1 
<X> 

Svr;oPSlS ov CJJM(ACTP.KS sr::r>ARATINC CHAP.TOMIUM, FARROWIA ANr> S cOPlNELLA 

P P.RITIIECIA 

Subglobose 10 vasiform, with lateral and 
terminal hairs which may be variously 
branched or contorrcd; lcrminal hairs 
not arising synchronously from adjacent 
elongated cells a t the apex of the peri­
thecia, not fused o r adhering to form a 
neck; hairs with sligh t rugose (few spp.) 
to coarse (most spp.) ornamentation 
( x 1 o,ooo); pedestal-like rhii:oidal base 
usually absent. 
Subglobosc, with lateral and terminal 
hairs which arc slraight a nd unbran­
ched; terminal hairs arising synchronous­
ly from adjacent elongated cells at the 
apex of the per ithecia, fused below to 
form a d istinct neck-like structure which 
may be rudimentary; hairs ± smooth 
(X 10,000); pedestal-like rhizoid a I base 
usually present. 
Subglobose, with lateral and terminal 
hairs which are both straight, unbran­
ched, and fused in groups; terminal 
hairs arising synchronously from adJa­
cent elongated cells at the apex of the 
perithccia, fused below to form a 
distinct neck-like structure, fused above 
the neck to varying extents; hairs 
smooth (X 10,000) ; pedesta l-like rhizoi­
dal base absent. 

AsCI AND ASCOSPORES 

Asci clavate or cylindrical, deliquescing 
before the ascospores mature; ascospores 
varying in shape, noL usually 1-guttulate, 
not ornamented. 

Asci clavate, deliquescing before the 
ascosporcs maLurc; ascosporcs lcmon i­
form , biapiculate with a subapical germ 
pore, usually 1-guuulate; not ornamen­
ted. 

Asci clavaLe, deliquescing afLer the 
ascospores mature; ascospores quadran­
gular, not guuulate; with a b road Z­
shapcd deeply pigmented band. 

CULTURES AND CONIDIAL STATE 

lVlosL species known in culture; cul1ures 
not usually producing reddish pigments 
in the medium (c. 3 spp.) ; conidial sLa Lc 
absenL in most species, Acremo11ium 
(3-rspp.) , Bot')VJtrichum (8-g spp.) or '; 
Sropukriopsis (1 sp.). "' 

Only known in cuhurc; cultures often 
forming reddish pigmen ts in Lhc medium 
in t1•c presence of contaminants; coni­
dial state Dotryolrichum (all species) . 

"' 0 
0 
z 

> 
I 
< 
~ 

_c:o 
>t: 

~ _ .. 
<D .._, 

Not known in cu!Lurc; conidial sta te (if 01 

any) unknown. 
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( 1955) to describe his Chae/oceralostoma longiros/re in a genus other than Chaetomium. A 
few species of Chaetomium have pcrithccia which become somewhat elongated, vasi­
form or cone-like above but where this docs occur the apical region always appears 
to be composed of cells similar to those making up the rest of the peridium and not 
elongated cells which give rise to the neck-like structures in Farrowia. Within Farrowia 
the neck may be extremely tall or reduced to a few short elongated cells represent ing 
a rudimentary neck in F. seminuda. The lateral and terminal hairs in F. longicollea 
arc completely smooth when examined by scanning electron microscopy (Hawks­
worth & Wells, 1973) and this is also true for F. mafaysien.ris. Ilawksworth & Wells 
detected some slight rugose ornamentation in F. seminuda and this is sometimes visible 
10wards the bases of the lateral hairs even by light microscopy. Qf the other 9 1 
species of Chaelomium studied by these authors, only five (C. a/robrwmeum L. Ames, C. 
erectum Skolko & Groves, C. jusisporale Rai & M\lkcrj i, C. indicum Corda and C. 
rejlexum Skolko & Groves) had a similar type of ornamentation on their hairs to that 
seen in F. seminuda. Interestingly all these five species belong to a group of Chaetomium 
species with stiff, usually dichotomously branched, terminal hairs which lack all 
other features separa ting Farrowia from Chae/omium. 

The method of attachment of pcrithecia to the substrate is a somewhat overlooked 
character in the Chactomiaccac. In CIUJelomium the perithccia arc attached by hyaline 
to pale brown hyphae which ramify and spread prostrately along or penetrate the 
substrate to varying degrees. When grown in culture these hyphae, which 1 will refer 
to as 'rhizoidal', arc sometimes concentrated below the perithccia but within the 
agar. In Farrowia, in contrast, the rhizoidal hyphae usually form a distinct, compact, 
pedestal-like tuft which supports the pcrithecium above the surface of the substrate. 
It is possible that some taxa in Chaetomiwn may have a pedestal-like tuft as in Farrowia 
to judge from published illustrations of va1·ious species but in all those I have so far 
been able to examine th is proves no t to be the case. 

T he ascosporcs of Farrowia a rc remarkably similar in shape, apical apparaws and in 
often having a single massive round guttule. I have not seen exactly comparable 
guuulatc ascosporcs in any Chaetomium species; where gutrules occur in Chaetomium 
ascosporcs there tend to be several small guuules rather than a single mas.~ive round 
one or an almost quadrangular one (C. bostrychodes Zopf). A stttdy by transmission 
electron microscopy might conceivably reveal some differences in internal stntcuu-c 
between ascosporcs of Chaetomium and Farrowia. 

A consideration of any conidial states and resting spores has also been a very much 
neglected character in the Chactomiaccac. Ames ( 1963) provided measurements and 
illustrations of alcuriospores he noted (frequently incorrectly applying the term 
'chlamydosporcs' to them) but in the more recent publ ication of Seth ( 1972) even 
these were omiucd from the descriptions of species. The majority of Chaetomium species 
do not appear to have any conidial state at all but in Farrowia all three species have a 
Botryotrichum-likc alcuriospore state. Conidia referrable to Botryolrichum Sacc. & 
Marchal arc known to me in Chaetomium from C. brevipilium L. Ames, C. homopilatum 
Omvik and C.fJiluliferum J. Daniels. In addition, to judge from published descriptions, 
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Bolryolrichum-like a leuriosporcs also occur in C. dislortum L . .i\mes, C. pimwlum L . 
.i\mes, C. pulchellum L. .i\mes, C. semispirale Udagawa & Cain, some strains of C. 
boslrychodts Zopf (Calviello, 1971 ), and possibly also in C. silvalicum var. variabile 
Kiril. The only other conidial states (apart from true chlamydospores or other 
resting structures) reported in Cilaetomium arc of Scopulariopsis Bain. in C. lrigotwsporum 
(Marchal) Chiv. (Corlett, 1966) and of Acremonium Link ex Fr.-like states in C. 
elatum Kunze ex Fr. (Moreau & Moreau, 1954; Domsch & Gams, 1970), C. globosum 
Kunze ex Fr. (Zopf, 1881), C. pilul!ferum J. Daniels (Daniels, 1961) and possibly a 
few other species. In Thielavia Zopf (sensu Malloch & Cain, 1973), a clcistocarpic 
genus of the Chaetomiaceae, conidial states referrable to Bolryolrichum ( T. cepilalo­
lmcoides Malloch & Benny), Cilrysosporium Corda ( T. novoguinwz.sis Udagawa & 
Horie and T. sepedonium Emmons; sec Udagawa & Horic, 1972), Sporolricllum Link ex 
for. (T . lhermophila Fergus & Sindcn), possibly Acremonium (T. terrestris (.i\pinis) 
Malloch & Cain) and of uncertain position (T. pallidospora Pidopl. & al. ) occur. As 
in Chaelomium, however, most Thielavia species do not appear to produce any conidial 
state. 

Perfect states for Botryolriclwm-l ikc alcuriosporcs arc unknown outside the genera 
Chaetomium, Farrowia and Thielavia. Apart from some variations in size and pigmen­
tation, both features perhaps related to cultural conditions, the alcuriospores arc 
remarkably similar, so much so that in the absence of perithecia it seems to be 
impossible at the present time to determine to which perfect state such imperfect 
isolates belong. The name C. pilulijemmj. Daniels was introduced by Daniels (1961) 
as that for the perfect state of B. piluliferum Sacc. & Marchal, but in my view conidia l 
states rcferrable to B. piluliftntm should not be assigned to this Chaelomium in the 
absence of the p~rfcct state. The 'setae' characteristic of 11. piluliftmm arc perhaps 
merely mycelial hairs which arise just prior to the initiation of pcrithecia in Chaelo­
mium and Farrowia. A key to the taxa reported as having Bolryolricilum-likc alcurio­
sporcs is included below (p. 171 ) ; details of alcurio~pores arc omitted from this for the 
reasons indicated above. 

The occurrence of an imperfect ~ta te in all ~pecics of Farrowia is of interest as this 
is the first genus of the Chactomiaceae to be recognised in which all species have an 
imperfect state referable to a single imperfect state genus. All species of Ascolricha 
Bcrk. have conidial states uclonging to Dicyma Bout., l>ut that genus is more appro­
priately placed in either the C'-oniochaetaceae Malloch & Cain or the Xylariaeeac 
Tul. (1 lawksworth & \'\'ells, 1973). 

The affinity of Farrowia to the Chaetomiaceac i ~ also supported by the production 
of Thielavia-like cleistothecia in mutants from one strain of F. longicollea (p. 177). T his 
is the first time an ostiolatc species in this family appears to have been repom' d as 
producing non-ostiolate ascocarps in cul ture. This phenomenon is well known in some 
other pyrenomyce te families, however, and this subject has recently been reviewed 
uy von Arx ( 1973). The genera Thielavia (incl. Chaelomidium (Zopf) Sacc.) and CoryntJJ­
tiLf Arx may be interpreted as cleistocarpic counterparts of Cilaelomium (and ? 
Farrowia) and tlcilaelomiella .i\rx, respectively. 
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The characters of the Farrowia species treated here arc of interest in other respects 
as well. The nature of the structures a t the apices of the pcrithecia in F. malaysiensis 
and F. seminuda resemble growth stages through which F. longico/ka passes (Doguet, 
1955a; Cooke, 1973) . These characters arc maintained in culture, however, and it 
appears almost as if development becomes arrested at dilferent stages in the three 
species- indicating genotypic dilfercnces. The ascosporcs in F. /ongicol/ea tend to be 
very slightly larger than those in F. malaysimsis and F. seminuda, these latter having 
ascospores almost identical in size. The geographical distribution of soil fungi is 
generally accorded little taxonomic weight but this may perhaps to a large extent 
arise from inadequate study of soi l mycofloras throughout the world. Rartoli ( 1972) 
drew auention to the fact that F. longicollta had been obtained almost exclusively 
from tropical soils and this is largely borne out by my own studies (Fig. 1). F. 
malaysien.ris is currently known on ly from 1 hrce ind<;pendently made isolations from 
Malaysia - it will be of interest to sec if it is in fact so restricted geographically as 
studies of soil fungi in other parts of the world proceed. F. longicollea is unknown from 
Malaysia, in contrast, and it might be tempting to speculate that geographical isola­
tion had played some role in its speciation. F. seminuda perhaps tends to prefer 
slightly cooler soils, predominates in ~orth America, and is unknown from India and 
Cen tral and South America. Doguet ( 1959) found that the ascospores of F. longicollta 
were tolerant of high temperatures and it would appear that an investigation of the 
temperature requiremcms of other species in the genus might yield interesting in­
formation. 

Chcmotaxonomy is almost unknown in pyrenomycctes. Both F. lonJ:icollea and F. 
malaysiensis produce a reddish-purple pigment in the presence of contaminant 
organisms which appears to be due to a lack of the enzyme saccharase (Doguct, 
1955b; sec p. 178) . Reddish pigments arc formed by several Chaetomiwn species in pure 
culture (in the absence of contam inants) but whether the compounds involved are 
the same as those in Farrowia is uncerta in - in neither case is their structure known. 
The shades of colour produced, however, suggest that the compounds involved may 
well be d ilfcrcm and so there may a lso be chemotaxonomic differences between these 
two genera. 

Kt:v TO tiiP. I'P.I<PP.C'r STA r&S OP MF.MilERS OP 1·11P. C IIAP.TOMtACPAP. 

WJTII BoTRYOTRICIIUM-LIKE ALllURIOSPORES 

• a. A~ocarps clci~tolhccia; pt'ridium ccphalothccoid; :l.SCOsporcs 12-15.5 X 8-t <>·5/'m; 
alcuriosporcs 8 25f"ll diam. . . . . . . . Thirlauin cephalJJthuoides Malloch & Benny 

b. Ascocarps pcrithccia; pcridium not cephalothccoid .............. 2 

2a. Pcrilhccia with distinct necks over 8o I'm tall formed from synchronously arisi ng fused 
terminal hairs; hairs not ornamented; pcrithccia with a distinct pedestal-like tuft of 
rhizoidal hyphae; cultures producing reddish pigments in the presence of contaminant 
organisnu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

b. Perithccia without distinct necks over 8o t•m Jail formed from synchronously arising 
fused terminal hairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
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3a. Terminal hairs (including fused portion) Bso-2500 11m tall when mature; asco~pores 
8-12X8 10pm ...... Fa"owia longuolkil (Kr-lem. & .Uadura) 1). Hawksw., p. 174 

b. Terminal hairs (including fused portion) 275- 350(-400) pm tall when mature; as­
cospores 7- 9(- 10) X 7-811m. . . . . . . . . Farrowia malaysimsi.r D. Hawksw., p. 178 

43· Apex of pcrithecium composed of elongated cells forming a distinct but rudimentary 
neck; perithecia with a d istinct pedestal-like tuft of rhizoidal hyphae; hairs not or 
scarcely ornamented; ascospores 7·5 g (-10) X 7-8.5 pm 

Fa"owia s~minuda (L. Ames) D. HawkS\>'., p. 182 
b. Apex of pcrithecium not composed of e longated cells forming a rudimentary neck; 

pcrithecia lacking a dut inct pedestal-like tuft of rhizoidal hyphae; hairs usually distinctly 
coarsely ornamented . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

sa. Terminal hairs flcxuosc, irregularly to dichotomously branched, not coiled; ascospores 
6 7 X 4·5 61trn [material not seen] . . . . . . . . . . ClrOllomiwn pimwlum L. Ames 

b. T erminal hairs not as above . . . . . . . . . . . . . . . . 6 
6a. T erminal hairs spirally or circinately coiled a t least at tbe apices . . . . . . . . . 7 

b. T erminal hairs not distinctly spirnlly or circinatcly coiled . . . . . . . . . . . . g 
7a. Terminal hairs geniculately branched with circinately coiled apices; ascospores 6 Bx 

4-0 pm r material not seen) . . . . . . . . . . . . . Clwetomiwn distortum L. Ames 
b. Terminal hairs spirally coiled above . . . . . . . . . . . . . . . . . . . . . 8 

8a. Terminal hairs often branched, heads readily becoming detached; ascospores with 
quadrangular guttulcs, 5.5-8 X 5·5-0·5 pm . . . . . Chaetomium bostf)·chodu Zopf 

b. Terminal hairs unbranched, hrads not becoming detached; ascospores not guttulate, 
(+s-)6-8 X 3·5-Sftm [alcuriospores not seen in isotypc although reported by Ames 
( 1963)] . . . . . . . . . . . Chaetomium pulchellum L. Ames 

9a. Perithccia e longate to vasiform . . . . . . . . . . . . . . . . . . 10 
b. Perithccia subglobose to ovoid. . . . . . . . . . . . . . . . . . . . t 1 

10a. Terminal hairs forming a dense apical lUft, straight to somewhat recurved; ascosporcs 
ellipsoid, 7- 8 X 6.s-811m . . . . . . . . . . . . . . ChOllomium breuipilium L. Ames 

b. Tem1inal hairs sparse, not forming a dense tuft; ascospores biumbonate, 7-9 X 5-71tm 
[conid ial state possibly not Botf)'Qirichum; material not seen) 

Ch!Utomium silvolicum var. voriobile Kiril. 
11a. Ascoopores IJ- 16 X8.S- 10.5flm .......... Clr!Uiomium piluliferumJ. Daniels 

b. Ascospores less tha n 12 pm long . . . . . . . . . . . . . . . . . . . . . . 12 
t 2a. Terminal hairs straight, rigid, sparse; ~pores 5·5- 7 x 4·5 611m 

Chaetomium lwmopilotum Onwik 
b. Terminal hairs flexuous to undulate, ahundant; ascooporcs 7- 9.5 x 6.5 7·5flm [material 

not seen 1 . . . . . . . . . . . . . . . . . Clwetomium stmispirale Udagawa & Cain 

Fa rrowia D. llawksw., gm. nou. 

Genus Pyrenomycctum (Sphaerialcs, Chactomiaceae) . Pcrithecia dispcrsa, singularia, 
infra subglobosa ad obpyriformia, brunnca ad nigra: muris compositis e 2-3 stratis ccllularum 
atrObrunucarum, polycdricarum sc·d clongatanun ad apiccrn; afli'ta ad substratum hyphis 
basi pcrillleciorum exorienlibus, plcrumque formantibus eacspitcm pedieello-similem; pila 
latcralia singularia, brunnca, recta, non ramoou, muris lcvibus instructa; pila terminalia 

Fig. 1. The known world distribution of Fo"owia species; records of F. longico/ko from I raq, 
Ivory Cost and l\igcria have not been accurately localized and dots have been placed centrally 
in those countries; literature records of F. stminudo from Angola and Israel arc omitted as in 
need of confirmation. (.Uasc map copyright The University of Chicago Press; for F. nwlo;-tnsis 
read F. molaysitnsis. ) 
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simul cellulis contiguis apice perilhcciorum cxorientia, infra fasccatim connata itaque collum 
formantia,supra sccn:ta (sed in una specie rudimcntalia}, brunnca, recta, non ramosa, muris 
kvibus pracclita. 

Asci cxoricntcs in fasciculis basi c.·wositatis pcrilhcciorum, clavati, unitunicati, dcliqucs­
ccntcs ante spomrum maturiLatcm, octospori. Paraphyses desunt. Ascosporac irrcgularitcr in 
asco dispositac, in cirrhum accumulatae dcmissae, late cllipsoidcac, biapiculatae, cum uno 
poro subapicali germinative, brunncae ad atrobrunneac, simplices, plerumquc t-gunulatae. 

Alcurisporac ad Dolf)'Oirichum pertinentes, exoricntcs c hyphis hyalinis et prostrntis, plerum­
quc copiosae. 

Culturae contaminatae centro plcrumquc pigmcntum rubro-purpurasccntcm procluccntcs. 
Srectes IIOI.OTYPICA: Farrowia longicollta (Krzcm. & Badura} n. Hawksw. (syn. Chatlomium 

longicolltum Krzcm. & Badura, ChatiO«Taloswma longirostre Farrow). 

Cemts of Pyrenomycctcs (Sphacrialcs, ChaclOmiaccac) . Perithccia scallcrcd, 
single, subglobosc to obpyriform below, brown to b lack; peridium composed of 
2- 3 layers of cells, cells dark brown, polyhedral but becoming elon8ate towards thl' 
aprx of the perithecium; attached to the substrate by hyphae origmating from thr 
base of the perithecium, often producing a pedestal-like tuft; lateral hairs arisin& 
singly, brown, straight, unbranched, smooth-walled (X to,ooo); terminal hairs 
arising simultaneously from adjacent cells at the apex of the perithecium, fused and 
producing a distinct neck below but separating and single above (but in one species 
rudimentary), brown, st raight, unbranched, smooth-walled (X to,ooo) . 

Asci arising in a fascicle at the base of the perithccial cavity, clavate, unitunic.'ltc, 
deliquescing before the ascosporcs mature, eight-spored. Paraphyses absent. As­
cospores irregularly arranged tn the asci, dischar11cd in a cirrhus through the neck 
fonned by the terminal hairs, broadly ellipsoid, btapiculatc, with a single subapical 
germ pore, brown to dark brown, simple, often t-guttulate. 

Aleuriospores belonging to the genus Botryotrichum, arising from hyaline, prostrate 
hyphae, often abundan t. 

Contaminated cultures often producing a reddish-purple pigment in the medium. 
ETYMOLOGY. ::\amed after W. M. Farrow, the first author to recognise that the 

type species of the genus should be placed in a genus other than Chatlomium. 
HoLOTYPE SPE.CtES.- Farrowia longicollta (Krzcm. & Badura) D. Hawksw. (syn. 

Chaetomium lon,f!.icolleum Krzcm. & Badura, Chaetouratostoma longiroslrt Farrow). 

The genus is known to comprise three species and has representatives in Africa, 
Asia, Europe and Central, orll1 and South America (Fig. 1). A key to the species 
is included in that to the perfect states of members of the Chactomiaceac with 
Bolryotrichum-like aleuriosporcs presented above (pp. 171 t 73). The characters separa­
ting the genus from Chaelomium and Scopinella arc summarised in Table I and discussed 
in more detail on pp. •69- 171. 

Farrowia longicollea ( Kri.Cm. & Badura) n. Hawksw., comb. /IOU. Fig. 2 

Cltaetomium lot~gicolkum Krzcm. & Bad urn in Acta Soc. Bot. Poloniac 23: 748. 1954 (basionym}. 
Cltaetoctralostoma longicolltum (Krzcm. & Badura} Badura 111 J\llionia g: 181. 1964. -

Fig. 2. Farrowia lot~gicollea . a. Pcrithccia. b. Portion of the lower part of the "neck" 
region. - c. Origin of a lateral hair. d. Rhizoidal hyphae. c. Alcuriosporcs. f. Asco-
sporcs. (From the holot)'pe of Chattourawstoma lo11girostrt, lA.) 
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Lectotype: Poland, Kiclcckin Province [Kieke], Miech6w, isol. ex soil from coniferous forest, 
1947, //. Kr~mieniewska & L. Badura (JlPl- A n11, slide). 

Clw.ewuratostoma longirostre Farrow in Mycologia 47: 418. •955· - Cltaetomium umgirostre 
(Farrow) L. Ames, Monogr. Chaetom.: 29. 1963. - Holotype: Panama Canal Zone, Barro 
Colorado Island, Rio SardiniJla, isol. ex soil, summer 1952, G. W. Marti11 8875 (lA). -
Isotypes: ATCC 16g59, BPI- A 122, CBS •55·55. DAOM 41654, IMI 164923, UCSW. 

Perilhecia superficial, scatte.red, arising singly, subglobose to obpyriform below, 
135-200(-270) X 70- 12opm, dark brown to black, often somewhat shiny; pcridium 
mainly 2- 3 layers of ceJis thick, cells brown to dark brown, polyhedral, mainly 
5-15pmdiam. except near the neck where they become elongated; pale brown 
± vcrticaJly orientated rhizoidal hyphae arising from the base of the pcrithecium, 
forming a compact pedestal-like tuft usually 4o-70 pm tall, hyphae ralher thin­
walled, undulate to contorted, mainly 2-4 pro diam.; lateral hairs arising singly 
lrom the pcridium, brown, not fused in groups, straight, septate, unbranched, 
smooth-walled, mainly ( 15o-)2oo-6oo(-65o) pm tall, basal cell swollen and 5-8 11m 
diam., tapering above and 3 5pm diam. lor most of their length; terminal hairs 
arising synchronously from adjacent elongated ± rectangular cells at the apex of the 
pcrithecium, brown, straight, septate, w1branched, smooth-wal led, 85o-2500 I'm tall, 
singly mainly 6-t Of,lffi diam. at the base, tapering above and 3- 5pm diam. for most 
of their length, fused together for one third to one half of their length to form a 
tapering beak-like neck 35- 55pm diam. at the base and through the channel of 
which the ascospores are discharged; a few secondary 'supporting hyphae' may arise 
from peridial cells ncar the base of the neck. 

Asci arising in a basal fascicle within the peritheciaJ cavity, apparently not ac­
companied by lateral or hymcnial paraphyses, unitunicate, clavate, short-stalked, 
thin-walled, deliquescing before the ascospores mature, (25-)4o-6o X 10-20 pm, 
8-sporcd. Ascospores irregularly arranged in the asci, accumulating in a cirrhus and 
discharged, often in J: parallel rows, through the neck-like fused portion of the 
terminal hairs, hyaline a t first but becoming brown to dark brown when mature, 
subglobose to ellipsoid, usually distinctly •-guttu late, simple, smooth-walled, bi­
apiculate wilh a distinct often subapical germ-pore at one end, 8- 12 x 8 1o,um in 
surface view, 6-7 pm wide in lateral view. 

Alcuriosporcs almost always present, often abundant, Botryotrichum-likc; conidio­
phorcs arismg from hyaline, sparsely septate hyphae mainly 1- 2.5 pm diam. spreading 
proslrately around the perithecia; conidiogcnous cells integrated, terminal, deter­
minate, monoblastic, cylindrical; conidia (aleuriosporcs) arisin~ singly at the apices 
of the conidiogcnotts cells, usually 'hyaline but occassionally wtth a slight brownish 
tinge, simple, very thick-walled, smooth-walled, globose, somet imes with a some­
what flattened base, mainly 7- 12 ( 15) JLm diam. 

Cultures growing fairly rapid ly on most media (MA, OMA, PCA, PDA, TWA, 
etc.) , usually attaining 4- 5 em diam. in eight weeks at room temperature; aerial 
mycelium, when present, Aocculosc, white to pale orange, composed of hyaline 
hyphae mainly 1- 3.5 ,um diam.; sectoring occuring in some strains, sectors sometimes 
producing non, or aberrant, ascocarps ( cleistothecia 70- 150 I'm diarn. with hairs to 
1 50~1m long and 2.5-4(-8) pm diarn. at the base, ascospores thin-walled and failing 
to mature) and sometimes no aleuriosporcs; in the presence ofcontaminantorgan­
isms a characteristic reddish-purple pigment is produced which diffuses into the 
agar and is readily visible in reverse; reverse otherwise ± uncolour<·d. 

SuBSTRATE.- Known only from ma terial in culture isolated from soils of various 
types, plant debris and fruil.l> of Arachis llypogaea. Also reported by Agnihothrudu ( 1958) 
from the rhizosphcres of Cawllia sinensis, Monocltoria vagina/is var. pla11taginea and 
Polygonum glabrum. 
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ETYMOLOGY.-From Latin longus, long, and collum, neck. 
l LLUSTRATIONs.-Agnihothrudu in Sci. Cult. 23 : 748 figs. A-E. •958; Ames, 

Monogr. Chact. pl. 24 figs. 1- 2. 1963; Bartoli in Annali Bot. 31 : 45- 47 figs. 1- 10. 
1972; Bcncdcck in 'Mycopath. Mycol. appl. 14, Icon. mycol. pl. C 40 fig. 2 a- c. 1961; 
CookcinCan.J. Bot. so : 1272 1273 pl. I figs. t- 15, ll figs. 16- 26. 1973; Doguet in 
Revue Mycol. 20 (Suppl. colon. 2): 135 141 figs. 1 a I, 2 a j , 3 a h. 1955; Farrowi11 
Mycologia 47 : 417- 418 figs. 1 ~· 1955; Hawksworth & Wells in Mycol. Pap. 134: 
pl. 7 figs. C-D. 1973; Krzemiemewska & Badura in Acta Soc. Bot. Poloniae 23 : 780 
pl. 2 figs. 2- 4. 1954; 'Mazzucchetti, Gen. Chaetom. : 323 pl. 24 figs. 1- 12. 1 ~65; 
Seth in Bcih. :\ova Hedwigia 37 : fig. 37 a-d. 1972; Udagawa, Furuya & Hone in 
Bull. natn. Sci. Mus., Tokyo 16: 511 fig. 14 a-f. •973· 

DISTRJBt.rriON.- 1 have examined material from Colombia, India, Iraq, ~igcria, 
Panama and Poland. In addition there arc reliable reports from the Ivory Coast 
(Bartoli, 1972), Madagascar (Doguct, 1955a, 1955b, 1959), New Guinea (Udagawa 
&. al., •973) and the U.S.A. ( Gcoq~ia; Cooke, 1973). Famww longicolka appears to 
be not uncommon in I ndia, from whtch country it was first reported by Agnihothrudu 
(1958) on the basis of three collections, and Farrow (1955) indicated that it was 
'isolated frequently' in Panama. The paper of Harvey & al. ( 1969) utilised isotypc 
material denved from Ames (via II . K. Seth) and the source of that employed by 
Sedlar & a!. ( 1973) is uncertain. 

0TIIER SPECIMENS EXAMlNcD.- C 0 L 0 M B I A; near El Banco, C. 160 miles south 
of Barranquilla, 1965, leg. Oxford Labs. (Chi&(Jgo, Illinois), isol. ex plant debris on 
surface of soil-water culture, 3 Sept. 1966, E. E. Davis (ATCC 165og, IMI t86o19). 

I N o 1 A: Varanasi, Banaras Hindu University, comm. 31 Jan. 1967, Singh & 
Pande5 (IMI 137386); Aurangabad, Marathwadc University, comm. 6 Fcbr. 1969, 
L. V. Gangawane 2 (IMI 137648) ; Jabalpur, isol. ex grassland soil, comm. 22 Sept. 
1971 , P. D. Agrawol.93 ( l M J 160309); sine loc., isol. ex soil, eomm. 12 April 1972, 
V. Nair Bk ( I Ml 165 736k) ; Agra College, isol. ex soil, comm. 7 April 1974, M. N. 
Gupta 20 (TMI •85•48), 3.1 ( IMI •85•59). 

IRAQ.: Bakoba Nurscry, tSol. exsoil,comm.25 ~y 1g68, M. Majeed6(IM I 13362g). 
N 1 o £ R 1 A: Samaru, Institute of Agricultural Research, isol. ex Arachis hypogaea 

fruits, comm. 6 Jan. tg66, D. McDonald 807 (IM I 116862). 

Doguct ( •955a), Ames (1963) and Mazzucchctti (1965) endeavoured to separate 
Chaetomium longicolkum from C. longiroslre on the basis of the Iauer having a longer 
neck and narrower spore-channel. This character varies considerably within single 
isolates, however, and material conforming to the lectotype of C. longicol/eum occurs 
within isotypc cul tures of C. longiroslre. Apart from in this feature, the pcrithccia of 
F. longicollea arc very constant in their characters. The amount of aerial mycelium 
produced in culture varies according to the medium, more being formed on nutrient­
rich than on nutrient-poor media. Of particular interest is the sectoring produced by 
one isolate (IMI t86otg = ATCC 16509) in which clcistothccia arc produced. These 
deistothccia, described above, arise in sectors lacking aleuriospores, have hairs 
distributed over their surface and fai l to form ascosporcs. These were obtained from 
single-ascospore isolates from pcrithccia several times but pcrithccia were not pro­
duced by clcistothccial isolates or in subcultures prepared from them. 

Although Farrow (1955) did not mention any alcuriospores in his original de­
scription of Chaeloceratosloma longiroslre, these arc in fact present in both the holotypc 
collection and isotypc cultures. 
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Farrowia longiC()/lea has been the subject of deta iled ontogenetic investigat ions by 
Doguet ( 1955a) and Cooke ( 1973). Doguct's studies showed a Clzatlomium-like rather 
than a Melanospora-likc pattern of development with pcritheeia originating from 
stalked ascogonia! coils which become enveloped in hyphae growing up from the 
base of the stalk with the peritheciaJ cavity forming by the deliquescence of pseudo­
parenchymatous cells. Periphyses occur in the upper portion of the perithecial cavity 
at first but appear to be lost as maturation proceeds. Cooke's investigations confirm 
Doguet 's interpretation in a ll important respects but Cooke did not find a ny mycel ial 
hairs a lthough these arc not uncommonly encountered in young cultures and have 
been figured by Doguct ( 1955a) and Bartol i ( 1972); Bartoli terms these 'sctulac'. 
Cooke's opinion that the presence of mycelial ha irs might afford a useful specific 
criterion in tl1e Chaelomiae docs not therefore appear to be well founded in at least 
this case. 

Doguet ( 1955b) carried out some detailed stud ies on the production of the reddish­
purple pigment in this species. Although the chemical nature of the compound 
concerned remains unknown, it is only produced in the presence of contaminant 
bacteria or fungi with saccharase enzymes which, on saccharose-rich media, permit 
F. longicolka to produce th is pigment. Doguet suggested that this species might serve 
as a valuable indicator for saccharase within other organisms. 

The reaction of the spores of th is species to high temperatures has also been in­
vestigated by Doguct ( 1959) who found a few spores could survive a treatment of 
6r °C. llarvcy & al. ( 1g6g), investigating spore liberation, found that most spores 
were liberated only under moist conditions, and Sedlar & al. ( 1973) confirmed that 
the species was homothallic, as reported by Doguct ( 1955a), on the basis of single­
ascospore cultures. 

Farrowia malaysiensis D. I Iawksw., sp. nov.-Fig. 3 

Pcrithceia supcrficialia, dispcrsa, infra subglobosa ad obpyrifonnia, 125-rllo X 7o-120 ,,m, 
atrobrunnca ad nigra, plerumquc nilida; muris compositis c 2-3 stratis ccllularum atro­
brunncarum, polycdricarum, praccipuc 6- t4pm diarn. sed clongatarum ad apiccm; affixa ad 
substratum hyphis brunncis, 2 ·5J•m diam., formantibus cacspitem pcdiccllio usque 2;1 50 t•m 
alto similem; pila latcralia singularia, brunnca, recta, non ramosa, muris levibus instructa, 
praecipue 50 150 1•m longa ; pi! a terminalia simul cellulis eontiguis a pice pcrithcciorum 
exorientia, 275 350( 400) pm longa, infra fasccatim eon nata itaque collum 25 40 ,,m Ia tum 
formantia, supra secreta, brunnca, recta, non ramosa, muris levibus pracdita. 

Asci exorientes in fasciculis basi cavositatis pcrithcciorum, clavati, unitunicati, dcliquca­
centca ante sporarum maturitatem, 2o-35 X 8-r6,,m, octospori. Paraphyses dcaunt. As­
cosporac irrcgularitcr in asco dispositac, in cirrhum accumulatac per collcm dcmissac, lat<' 
cllipsoidcac, biapiculatac, cum uno poro subapicali gcrrninat.ivo, brunncac ad atrobrunncac, 
simplices, plcrumquc t-gullulatac, 7-9(- 1 o) X 7-81•m, 4-6 /1111 latac aspcctu laterali. 

Fig. 3· Fa"owia mala)'Simsis. a. Pcrithecium. - b. ppcr portion of the "neck" region. 
c. Origin of a lateral hair. - d. Rhizoidal hyphae. - e. Asci in variousstagesofmaturation. ­
f. Alcuriospores. - g. Ascospore!. (From the holotypc, IMI r83184-) 
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Aleuriosporae ad Botryolrichum pcrtinentcs, hyphis hyalinis et prostrati3 cxorientcs, globosae 
vel subglobosac, muris erassis munitae, hyalinae, praeeipue 5 15Jiffi diam., plerumquc 
sparsae. 

Culturae ad 4·5 5·5 em diam. post 8 hebdomades, mycelium aerium Aoccosum, albidum 
ad pallide aurantiacum vel plusminusve absens; culturae contaminatae cemro pigmcntum 
rubro-purpurascentcm plcrumquc producentcs. 

HOl.OTYPUS: Malaysia occidcntalis, Malaya, Sclangor, Malaysian Agricultural Research 
and Development Institute, isol. ex EIAeis guineensis, comm. 19. iii. 1974, Tai Lunng HIUln K 
(IMI t83tl4). 

Perithecia superficial, scattered, arising singly, subglobose to obpyriform below, 
125- 18o x 7o-120 p,m, dark brown to black, often somewhat shiny; pcridium mainly 
2-3 layers of cells thick, cells brown to dark brown, polyhedral, mainly 6-14pm 
diam. except ncar the neck where they become elongated; pale brown to brown ± 
vertically orientated entwined rhizoidal hyphae ari!>ing from the base of the pcri­
thecium, forming a compact pedestal-l ike tuft usually 25-50 ~~m tall, hyphae rather 
thin walled, ma inly 2-51tm diam. ; lateral hairs arising singly from the peridium, 
brown, not fused in groups, straight, septate, unbranched, smooth-walled, 5o-150p,m 
tall, basal cell swollen and s-6/tm diam., tapering above and 2- 3·5 ftm diam. for 
most of their length ; terminal hairs arising synchronomly from adjacent elongated ± 
rectangular cells at the apex of the pcrithecium, brown, straight, septate, unbranched, 
smooth-walled, 275- 350(- 400) 11m tall, singly mainly 5-7 pm diam. at the base, 
tapering above and 2-411m diam. for most of their length, fused together for one 
thtrd to one half of their length to form a tapering beak-like neck 25-40 pm diam. at 
the base and through the channel of wllieh the ascosporcs arc discharged; secondary 
'supporting hyphae' arising from pcridial cells ncar the base of the neck absent or 
poorly developed. 

Asci arising in a basal fascicle within the perithccial cavity, apparently not ac­
companied by lateral or hymenial paraphyses, unitunicate, clavate, short-stalked, 
thin-walled, deliquescing before the ascospores mature, 2o-35 X 8 16 p,m, 8-spored. 
Ascospores irregularly arranged in the asci, accumulating in a cirrhus and discharged 
through the neck-Jjke fused portion of the terminal hairs, hyal ine at first but be­
coming brown to dark brown when mature, subglobosc to ellipsoid, usually distinctly 
•-guttulatc, simple, smooth-walled, bi-apiculatc with a dist inct often subapical germ 
pore at one end, 7-9(-10) X 7- 8 pm in surface view, 4-6ttm wide in lateral view. 

Alcuriospores usually present but often rather sparse, /JolryiJtrichum-like; conidio­
phorcs arising from hyaline, sparsely septate hyphae mainly •-3ttm diam. spreading 
prostrately around the pcrithecia; comdiogenous cells intc~ted, terminal, determi­
nate, mono blastic, cylindrical; conidia (aleuriospores) arismg singly at the apices of 
the conidiogenous cells, usually hyaline, simple, very thick-walled, globose, some­
times with a slightly flattened base, mainly 5- 15Jim diam. 

Cultures STOwing fairly rapidly on most medta (MA, PCA, PDA, TWA, etc.), 
usually attatning 4·5- 5·5 em diam. in eight weeks at room temperature; aerial 
mycelium when present, flocculosc, white to pale orange, composed of hyaline 
hyphae mainly 1-41tm diam; sectoring not seen; in the presence of contaminant 
organisms a characteristic reddish-purple pigment is produced which diffuses into 
the agar and is readily visible in reverse; reverse otherwise ± tmcolourcd. 

HOLO'T'YPE.-Wcst Malaysia, Malaya, Sclangor, ~alaysian Agricultural Research 
and Development fnstitutc, isol. ex Eltuis guinwz.ris, comm. 19 "Nfarch 1974, Tai 
Luang Huan K (IM r 183184). 

SuDSTRATE.-Known only from material in culture isolated li·om Elaeis guinunsis, 
Theobroma cacao and Uncaria gambir. 
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ETYMOLOGY.- Malayriensis, from Malaysia. 
0lSTRJOUTION. Known only fi·om East M alaysia (. abah) and West Malaysia 

( ~falil.ya). 
Orn ER SP£CI~t£NS EXMII~'<£0. EAsT MAL A v s 1 A: Sabah (North Borneo), 

isol. ex Theobromo cacao, comm.30 Ocr. 1973, P.S. W.Liu PP1425/6o {IMI 180057). 
\V EsT M A L A v s 1 A : Malaya, Kuala Lumpur, isol. ex Uncorro gombir, comm. 

26 Dec. 1969, Chee Keng Hoy 1162 (IMI 145691 ). 

Forrowia malaysierzsis is a distinctive species very similar to F. longicollea in most 
respects but differing in having a much shorter neck and terminal hairs and also in the 
ascosporcs being slightly smaller. It may also differ in being restricted to Malaysia 
(from which F. longicollea is unknown, although that species docs occur in New 
Guinea) and has so far not been isolated from soil. 

Farrowia semi.nuda (L. Ames) D. Hawksw. , comb. nov.-Fig. 4· 

Cluutomiwnstminudum L. Ames i11 Mycologia 41 :642. 1949 (basionym). - Holotype: U.S.A., 
Iowa, Ames, {ow a State College, isol. ex vegetable detritus,]. C. Gilman (BPI- A 153, slide). -
lsotype: DAOM 24579. 

Perithccia superficial, scauered, arising singly, obpyriform, ( 125-) 15o-18o(-200) 
X ?s- too(- tiO) t'm, yellowish brown and somewhat translucent at fi rst, becoming 
darker brown when mature; pcridium. mainly 2-3 layers of cel ls thick, cells brown, 
polyhedral, mainly 7- 151'm diam. except ncar the neck where they become elon­
gated; pale brown ± vertically orientated rhizoidal hyphae arising from the base of 
the perithecium, forming a short spreading to pedestal-like tuft, hyphae rather 
thin-walled, undulate, mainly 2 511m diam.; lateral hairs arising singly from the 
peridium, pale brown to brown, not fused in groups, straight, septate, unbranched, 
smooth-walled or with a slight rugose ornamentation near the base, mainly 70- 1 oo 11ffi 
tall, basal cell somewhat swollen and 5-6 11m diam., tapcrin~ above and 2-3.5 11m 
diam., for most of their length; termina l hajrs ruclimcntary, ansing ±synchronously 
from adjacent elongated ± rectangular cells at the apex of the pcrithecium, pale 
brown to brown, straight, septate, unbranched, ± mooth-walled, (some exceptionally 
tO 75 ~Jm tall , singly mainly 5-6ttm diam. at the base, tapering above and ( 1.5-) 
2- 3·5/tm diam. for most of their length), ± fused together below to form a short 
neck-like structure mainly 1 o-25 ttm tall and 2o-30 ttm wide and through which the 
ascosporcs arc discharged in long tendrils; secondary "supporting hyphae" absent. 

Asci arising in a basal fascicle within the perithccial cavity, apparently not 
accompanied by lateral or hymcnial paraphyses, unitunicate, clavate, short-stalked, 
thin-walled, deliquescing before the ascosporcs mature, 2~-32 X 1G-15pm, 8-spored. 
Ascosporcs irregularly arranged in the asc•, accumulating rna cirrhus and discharged 
through the short neck, hyaline at first but becoming brown to dark brown when 
mature, subglobosc to ellipsoid, usually 1-guttulate, simple, smooth-walled, bi­
apiculatc with a distinct often subapical germ pore at one end, 7·5-9(-IO) X 7-8.5pm 
in surface view, 4-6ttm wide in lateral view. 

Alcuriospores almost always present and abundant, Botryolrichum-likc; conidio­
phores arising from hyaline, sparsely septate hyphae mainly 1.5- 3/tm diam. spread­
mg prostratcly around the perithccia; conid1ogcnous cells integrated, terminal, 
determinate, monoblastic, cylindrical ; conidia (aleuriosporcs) arising singly at the 
apices of the conicliogcnous cells, hyaline or with a slight fuscous-brown tinge, simple, 
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very thick-walled, smooth-walled, sometimes slightly flattened at the base, mainly 
7-topm dia m. 

Cultures growing fairly rapidly on most media (MA, PCA, PDA, TWA, etc.) 
US\Ially attaining about 5.5-7 em diam. in eight weeks at room temperature; aerial 
mycelium, when present, nocculosc, whjte, composed of hyaline hyphae mainly 
1 3·5/'m diam.; sectoring not set'n; no reddi.~h pigment diffusing into the agar seen; 
reverse ± uncoloured or with a slight orange tmgc. 

SuBS'rRATE. Known only from material in cul ture isolated from dung, soil, 
vegetable detritus and seeds of Lycopersicum esculttllum. 

l?:rvMOLocv.- From Latin umi-, half, and nudus, naked. 
ILLUSTRATIONS.-Amcs in Mycologia 41: 643 figs. 23-29. 1949; Ames, Mono~r. 

Chact. pl. 24 Figs. 13-19. 1963; Mazzucchctti, Gen. Chactom.: 323 pl. 24 Ft~. 
13-19. 1965; Seth i11 Bcih. Nova Hcdwigia 37: fig. 51. 1972; Skolko & Groves 111 
Can.J. Bot. 31 : pl. 2 figs. 1- 4, pl. 13 fig 10. 1953. 

DISTRIBUTJON.- I have examined material from Canada (Ontario), China (prov. 
Szechwan) and the U.S.A. (Iowa and Pennsylvania) . There are also publtshcd 
reports from Illinois (Parker, 1973), Angola (Sedlar & al., 1973) a nd Israel (Sedlar 
& al., 1973); these Iauer two records arc in need of confirmation. 

OTHER SPECUU:NS EXAML'IED. C A N A o A: Ontario, Guelph, isol. ex soil in 
mixed wood, Aug. 1964, G. L. Barron (IMI 10988o, OAC 10275) . 

C H 1 N A: prov. Szechwan, Lushan, isol. ex leaf fragments in soil , 1958, G. Sorgel 
8517 (IMl 75854). 

U.S. A. : Pennsylvania, Philadelphia, isol. ex seeds of l~cofJtrsicum uculmtum, 
5 July 1943, II. ]. Skolko (DJ\OM 15042, IMl 44209). 

This species is being included in Farrowia with some reservations as placing it here 
broadens the circumscription of the genus and accounts for most of the 'uSltally' 
phrases in the generic description. \\1lilc F. seminuda has almost all the characters 
seen in the other two species they tend to be of a rather rudimentary nature. At first 
sight this specie.~ is very similar to some other taxa in Cltaetomium: C. decefJiiuum 
Malloch & Benny (ascosporcs 18-23 X 7·5- 10 pm), C. homopilatum Omvik (alcurio­
spores; ascospore~ 5·5- 7 X 4.5-6 pm), C. milwlum Krlem. & Badura (ascosporcs 
9.5- 11 X 7- 9 ftm; treated by Badura, 1964, as a synonym of C. seminudum), C. par­
votrichum Mazz. (material not seen; ascosporcs 9.3- 1 1 ·5 X 6-6.5 pm), C. subterraneum 
Swift & Povah (material not seen; ascosporcs 7-10 X5-7 pm) and C. tltitl(ll]widtum 
Chen (material not seen; ascospores 13- 15 X 6- 7·5/tm) . All t11csc six species appear to 
have distinct ly ornamented hairs (in those studied), :::: no terminal hai rs, and pale, 
a lmost translucent pcridia (as do young perithecia of F. semi1wda). They recall the 
genus Achaelomiella Arx (i.e. A. macrospora (Rai & al.) Arx, A. megaspora (Sorge!) D. 
Hawksw., A. virescens Arx and some undescribed taxa) in ma ny respects a nd are 
currently being investigated further to ascertain their most appropriate generic 
position. ·one of these taxa, however, have a neck like Ulat seen in F. semi11uda and 
only one (C. ltomopilalum) produces alcuriosporcs. That pcrithecial development in 

Fig. 4· Fo"owia seminudo. - a. Perithecia. - b. The "neck" region of a perithccium. -
c. Rhizoidal hyphae. - d. Asci in different stages of maturation.- e. Alcuriospores.- f. As· 
cosporcs. (From IMI 44209.) 
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F. longiC()llea passes through a stage which is very like the mature pcrithecia of F. 
seminuda appea~ to add weight to its treatment in Farrowia, but the possibility of par­
allel evolution cannot be entirely ruled out. 

Skolko & Groves ( 1953) compared the species to C. toruloSIIm Dain. (a taxon with 
some similarities to the reportedly a leuriospore forming C. breuipilium L. Ames}, but 
tha t species appea~ quite di tinct from F. seminuda in ma ny eharacte~. These 
autho~ also pointed out that the measurements of the ascospores g iven by Ames 
( 1949) of 9-14 X 7-Btlm were incorrect- something apparently overlooked by Seth 
( 1972). My examinat ion of the holotypc slide shows tha t Skolko & Groves' con­
clusion was indeed correct. The holotype slide is unfortunately not in a very good 
condition and the description presented above is consequently based primarily on 
other specimens examined (including TMI 44209 compared with cultures from the 
type by Skolko & Groves, 1953). 

This species was reported to be homotha llic by Tveit ( 1955) , who studied n11 
44209, and the same conclusion was reached by Sedlar & a!. ( r 973) on the basis of 
material from Angola and Israel they considered to belong to this species. 
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STUDIEN AN CYSTIDEN-1 

S u b u li c y s t i d i u 01 ParOl. 

W. j ilLICII 

Rijksllerbarium, Leidm 

(Mit den Tafcln 31- 33) 

Die Cyst ideo der Gattung Subuliqstidium wurden n"li t dem Raster- Elck tronen­
mikroskop untersucht. D:tbei zeigte es sich, d:tfi die Ornamentation, die im 
Lichtmikroskop aus vier Reihen von Krist:tllen gcbildet zu werden scheint, 
in Wirklichkcit :~us zwci Rcihen bandfl)rmigcr Strukturen besteht, die quer zur 
llauptnchre der Cystiden angeordnet sind und deren freie Enden doppel­
brechrnd sind. Ein Schhlssd zu den drei Arten wird gcgcben, cinr 1cukom-

bination wird gcmacht. 

Vor einiger Zeit bcgann ich mit Untersuchungen der Obcrflachenstrukturen von 
Sporcn, Cystidcn und Haaren der Aphyllophoralcs, wobci bcsonderer Nachdruck 
auf d ie Artcn der Coniciaccae und Thelephoraccae gelegt wurde. Was die Cyst iden 
bctrifft, so konnen bereits jetzl verschiedene Typen unterschieden wcrden, von 
dcnen cincr, der ausschlicfilich von der Gauung Subulicyslidium Parrn. her bekannt ist, 
hier bcschrieben werden soli. 

Die Gauung Subulicyslidium Parm. (Cortieiaceae) ist u.a. charakterisiert durch 
lang-zylindrischc, apikal zugcspitztc Cystiden, die (bei fliichtigcr Umcrsuchung im 
Lichtmikroskop) stabchcnformige Kristalle aufwciscn, die norrnalerweisc in vier 
Llingsreihcn angeordnct zu scin scheincn. Oberraschcnd crgabcn Bcobachtungcn 
mit dem Rastcr-Elcktronenmikroskop, daB in Wirklichkeit zwci Reihcn brcil­
band!Ormiger Strukturcn vorhanden sind. 

Dcr groBte Teil dicser Strukturcn ist mit dcr Cystidenwand vcrwachsen; die 
scitlichcn Endcn dagcgcn sind frei und etwas zuriickgebogcn. Dicse Randabschniue 
sind stark liehtbrechend, sowohl im Hcllfeld wic im polarisicrtcn Licht dcutl ich 
sichtbar und haben bisher jedcn Untersuchcr zu der vorschnellcn Annahmc vcr­
fUhrt , daB vier Rcihcn stabchcn!Ormiger Kristallc vorucgcn. Einc crncutc Jicht­
mikroskopischc Untcrsuchung crgab, daB auch im Hcllfcld dicsc Strukturcn ~ichtuar 
sind, zumindcst dann, wenn man wcill, wic sic auszuschcn haben. 

Mchrcre Proben dcr kosmopolitisch vcrbrcitctcn Art Subulicyslidium longispontm 
(Pat.) Parm. wurdcn im Ra.~ter-Eicklroncnmikroskop umcrsucht, aile zeigten s ic im 
Prinzip die gleichen ObedllichensU1.1kturcn an den Cystiden. Das Grundprinzip ist 
cine qucr zur Hauptachsc dcr Cyst idc liegcndc uanc.UOrmigc Struktur, deren Seiten 
frei von der Cystidenwand abstchen. Dicsc seitlichcn Endcn sind meistens geradc und 
hliufig ctwas in Richtung der Cystidenachse vcrllingcrt; in der Mitte ist nicht selten 
cine flach-krcis!Orrnigc Erhcbung sichtbar. In alLen Fruchtkorpcrn oder a.n altcrcn 
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Cystidcn sind die seitliehcn Endcn dicscr bandlormigen Strukturcn haufig abgcrun­
dct, die Bander sind aul3erdcm el\\flls dicker und weiscn in dcr Mittc zusatzlich­
konzentrischc odcr schneckcnllinn.ige Ablagerungen auf; auch bci diescn Cystidcn 
sind hauptsachlich die frci abstehcnden scitl ichen Teile dieser Bander im Licht­
mikroskop sichtbar. Die Spitze dcr Cystiden wcist mchrcre langgestreckt-sta b· 
formige, stark lichtbrcchcndc Strukturen auf, die a ber haufig von einer amorphen 
Masse iibcrlagcrt sind, die in KOH schncll aufgclost wird. 

Von Bourdot & Galzin ( 1928) wurdcn mehrcre Varictiitcn von Peniopltora longisJIOra 
(Pat.) llohn. bcschricbcn, aile ausgestattct mit dem gleichen Cyst idcntyp, aber et\\flls 
untcrsehicdlichen andcren mikroskopschcn Mcrkmalcn. Einigc dicscr Varictatcn 
konntcn untcrsucht werden und erwicscn sich als idcntisch mit S. longisporum (Pat.) 
Parm.: 

Die Taxa Pmiophora /ongispora var. c/avispora Bourd . & Galz. und var. qlindnspora 
Bourd. & Galz. wurden fUr Proben mit ctwas abweichcnder Sporenform aufgestcllt. 
Die langgestreckten, schmalen Sporen von S. longisporum sind abcr in der Form auch 
inncrha lb eincr Probe nicht konstant, sic konncn zylindrisch, mit deutlich abgc­
rundetcn Endcn sein (var. obtu.rispora Bourd. & Galz. in herb. ), odcr Ieicht fusiform 
bzw. schrnal clavaL, gcrade odcr etwas allantoid; die heiden ober crwlihnten Varie­
ta tcn konncn dahcr nicht akzcpticrt wcrdcn. Die var. gloeocystidiata Bourd. & Galz. 
soli durch schmale Gloeocystiden ausgczeichnet sein: diesc konntcn in zwei authcnti­
schen Proben nicht gcfunden werdcn, woltl a ber waren unter den norma len Cystiden 
auch solchc mit gclblichcm Cytoplasma. Ich vcrmutc, dal3 Bourdot & Galzin diesc 
Cystiden gemcint habcn, bin aber gleichzeitig davon tiberzeugt, dafi es sich hierbei 
lediglich urn a lte odcr sonstwie gestorte Fruchtkorper handelt. Die Fruehtkorper 
von S. longisporum sind rccht variabel, normalcrweisc sind sic hellgrau gcfarbt und 
sehr dtinn hautchenformig, gelegentlich konnen sic abcr auch dicklich-hypochnoid 
bis membranos wcrdcn, mit hcllgrauer bis Ieicht gclbl ichcr Farbc (var. lutescens 
BoUJ·d. & Galz. in herb.), odcr abcr das Subiculum ist stark vorhcrrschcnd mit 
glcichzcitig gering entwickeltcr IIymenia lschicht (var. n!Jcelialis Bourd. & Galz.) ; 
stcts is t der Fruchtkorper Ieicht vom Substrat ablosbar. Allc gcnanntcn Varictiiten 
konnen nicht a ls cigene Taxa ancrkannt wcrdcn. Obcr die von j. Rick beschriebene 
Varietlit "macrosporus" kann nichts mitgeteilt werden, da kein Material zur Unter­
suchung zur Vcrfugung stand. 

Von bcsondcrem Imcressc ist cin imperfektcs Stadium, das 1928 von Bourdot & 
Galzin unter dem Namcn Aegerita lorluosa beschrieben wurdc. Es handclt sich l1icrbci 
urn ctwa 0. 1 mrn grol3c, ctwa kugel igc Gcuildc, die nur scltcn gesammelt wurdcn, 
stets aber in unmittclbarer achbarschaft von S. lougisporum (Pat.) Parm. Sic bc­
stehen aus dicht verAochtenen Hyphen, die an dcr Oberfllichc der Aegerita kleine 
kculcnfOrmige Zellen uildcn, die in dcr Form unrcifen Basidien ahncln. ln tercssant 
und fi.ir die eindeutige Zuordnung zum perfekten Stadium von besondercr Bedeutung 
sind die Iangen Cystiden, die nach allen Sci ten a us dcr Hyphen masse hcrauswachsen; 
dicse sind sowohl im Licht- wie im R aster-Elektronenmikroskop nieht von den 
Cystiden des perfckten Stadiums zu unterscheidcn. Da dieser Cystidentyp cinmalig 
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ist, kann an dcr Zuordnung von Aegtrila lorluosa Bourd. & Galz. zu S. longisporum 
(Pa t. ) Parm. kcin Zweifel bestehen. 

Von S. nikau (G. Cunn.) JU!ieh wurdcn die Cystidcn nur im Liehunikroskop 
untersueht und zcigtcn dort die glcichcn band.Iormigcn Strukturcn wic bci S. 
longisporum. Dagegen konnte von dcr afrikanischen Art S. brachysporum (Talbot & 
Green) Material im Rastcr-Eicklronenmikroskop untcrsucht werdcn. Die Cystiden 
dicscr Art zcigcn cbcnfalls die glcichcn ObcrfHi.ehcnstmkturcn, wic sic offcnsichtlich 
kennzeichnend ftir d ie Gattung Subulicyslidium sind. Die Ansehwellung an dcr Basis 
clcr Cysticlcn ist nicht immcr so dcutlich cntwickclt, kommt im i.ibrigcn abcr auch 
gclcge!lll ieh bci s. umgisporum vor. 

Die Gattung Subulicystidium Parm. bcsteht nun aus den folgcnden drei Artcn, von 
dencn S. longisporum (Pat.) Parm. c ine kosmopol itisehc Yerbrcitung zcigt, wahrcnd 
S. nikau (G. Cunn.) .Ji.ilich bisher ausschlie131ich vory Neu-Sceland bckannt ist. Die 
urspriinglich aus Sud-Afrika bcschriebcne Art S. brachyspora (Talbot & Green) ist 
offcnsicht lich in Afrika wciter vcrbrcitct, wic j c cine untcrsuchtc Probe aus Nigeria 
und Sierra Leone zeigte. 

SuauLJCYSTJDIUM LONCJSPORUM (Pat.) Parm. 

1/ypochrw.s Longisporus Pat. in J. Bot., Paris (cd . Morot) 8 : 22 1. 18g'l·- Kneijfio longispora 
(Pat.) Brcs. in Annis mycol. 1: 105. 1903. - Peniophora longispora (Pat.) H Ohn. in Annis mycol. 
3 : 325. 1905. - Subulicystidiwn Longisporum (Pat.) Parm., Consp. Syst. Cortic.: 12 1. 1968. 

Penioplwra asperipilota Burt in Ann. :Mo. bot. Cdn 1:1: 230. 1926. 
Peniophora Longispora var. c/auispora Bourd. & Calz. in Bull. trimcst. Soc. mycol. Fr. :t8: 392. 

1913. 
Pmiophora /ongispora var. c;·lindrospora Bourd. & Calz. in Bull. trimcst. Soc. mycol. Fr. 28 : 

392. 1913. 
Ptniophora Longispora \•ar. glotoqstidiato Bourd. & Calz. in Bull. trimcst. Soc. mycol. Fr. 28: 

392- 1913. 
Peniophora /Jmgispora var. lutesuns Bourd. & Cab;. in herb. 
Pcnioplwra longispora var. tT!}"CLLialis Bourd. & Calz. in Bull. trimcst. Soc. mycol. Fr. :t8: 392. 

1913· 
Pmiophora longispora var. oblusispora Bourd. & Calz. in herb. 
1Mr•ERI'F.K1 P.S STA1>1UM.- Aegerila lurluosa Bourd. & Calz., H ym. Fr.: 298. 1928. 

SunuucvsTJOimt NIKAU (G. Cunn.) Jillich 

Pmiophora nikau C. Cunn., Thcleph.l\cw Zeal.: 127. 1963. - Subulicystidium nikau (G. Cunn.) 
Julich in Bcr. dt. bo1. Ccs. 81 : •P9· 1g6g. 

Ptniophorn sororia C. Cunn. in Trans. R . oc. N. Zeal. 83 : 28o. 1955; non .,.. Bourd. & Calz. 
1913· 

Subulicystidium brachysporum (Ta lboL & Green) Ji.ilich, comb. 110v . 

Ptniophora longispora var. brat:lryspora Talbot & Green apud Talbot in Bolhalia 7 : •41! 149. 
19j8 (basionym). 



190 PeR sooN'"- Vol. 8, Part 2, 1975 

Ein Schliisscl zu den drei Arten sci zur Erlcichtcrung der Bcstimmung gcgcbcn: 

ta. Sporen breit-ellipsoidiseh, 6.s -8.s x 3 4-5Jlm. Hyphen 3 411m breit. Basidien 16-2o x 
4- 5 Jlm. Cystiden 6o-8o x 5- 7 Jlm. Neu-Seeland. . . . . . S. nikou (G. Cunn.) Juliclt 

b. Sporen schmalcr, langgeslreckt ellipsoidisch oder cylindrisch . . . . . . . . . . . 2 
2:1. Sporen to-16-19 X 1.5- 311m. Hyphen 2.5- 411m brei I. Basidien 15-25 X 4- 5pm. Cys1iden 

4o-8o X 4- 5Jim. Kosmopolitisch. . . . . . . . . . . . . S. longi.sporum (Pat.) Parm. 
b. Sporen 6.5-7·5 X 2-311m. Hyphen 2.5- 3.2 ttm. Basidien 13- 17 X 3- 4 pm. Cystiden 40 7o-

8o X 3- 3.5 ttm. Afrika . . . . . . . . . . . S. brach)'Sjlontm (Talbot & Green) jlllieh 

SU~IMI\RY 

The cystidia of the genus Subulicystidium have been studied with the scanning electrOn 
microscope. Their ornamentation consists of two rows of ribbon-shaped structures, arranged 
crosswise to the main axis of the eystidia. The free ends of these structures are double-refractive 
and have formerly been described as 'four rows of short crys1als'. A key to the accepted three 
species is given; one new combination is proposed. 
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ERKLi'.RUNCEN zu DI!N 1'/\PI!LN 3'- 33 

TAPP.I. 3' 

Abb. A-E. Subrdicystidium longisporum. - A. DbcrsicltL'Illufnahme des Hymcniurru mit weit 
hcrausragendcn Cystidcn (X 58). - B. Cystidcn im Lichtmikroskop (Hellfcld; X 2700). - C. 
Cys1iden im Lichlmikroskop (polarisicrtcs Licltt; X 2700) . - D. I mprrfcktcs Stadium Aegtritn 
lorluosa (X 58). - F.. Obersicht.saufnahmc des impcrfcklcn Sladium, (X 2). (Abb. A c narh 
L 971.265 115; Abb. I) E nach Donk 3764, L). 

TAPer. 32 

Abb. A- E. Subulicystidium longi.spomm. - Cystiden des perfek1en St:tdiurru. Abb. A, C und 
D zeigen die typische Ausbildung der Oberfli:icherulruktur, in Abb. B sind relativ junge, in 
Abb. E rehuiv ahc Strukturen siclttbar. (Abb. A X 2000; Abb. R, D und E X 5000 ; Abb. C 
x roooo; aile Abb. nach ]Oiich 1144, Hcrb.JUiich). 

TAFEL 33 

1\bb. A- F. Subulicystidium longisporum. - Cystidcn des imperfckten SLndiurns, Atgtrita 
tortuosa. (Abb. A und B x 2050; Abb. C x 520; Abb. D x 5200 ; Abb. E und F x roooo; nile 
Abb. nach Donk ']764, L). 
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REVISION OF MICROASGUS WITH THE DESCRIPTION 
OF A NEW SPECffiS 

J. A. VON AR.x 

Centroolbureou voor Schimmelcultures, Boom 

(With one Text-figure) 

The genus Microascus is redescribcd. It now comprises species with ostiolate, 
dark 3.5Comar.a and small, asymmetrical, one-ccJied, smooth, yellow 3.5Cospores 
with a single germ pore at the base. The conidial states fi t Scopularwpsis or 
Wardomyas. A key is given to 11 accepted species and two similar species of 
Kemia and Cluutomium. A fungus isolated from sOiL in West Africa is described 
as Microascus snregalmsis. A list of 7 excluded or doubtful species is added. 

The Microascaccac sensu Malloch ( 1970) represent a natural group of Ascomyce­
tes related to the Ophiostomataceae and the Melanosporaceae. The family is 
characterized mainly by the ascospores which are small, 1-celled, smooth, dextrinoid 
when young, yellowish or redd ish b rown when ripe, and often have one or two germ 
pores. The ascomata are usually dark, spherical or flask-shaped and ostiolatc or 
non-ostiolate. Malloch ( 1970) distinguished the genera Ker11ia, wphotrichus, Petriella, 
Petriellidium and Microascus. The last-mentioned genus, however, proved to be 
heterogeneous, as was shown by von Arx ( 1973a, b). Typical Microascus species form 
ascomata with a cylindrical ostiolum, have small, short, often curved or angular 
ascospores with an often prominent germ pore and include a Scopuloriopsis-conidial 
state. Von Arx ( 1973a) classified species without conidial states, such as Microascus 
11idicola, in a new genus Pithoascus, which also is characterized by thick-walled, in­
conspicuously ostiolatc or non-ostiolatc ascomata and by narrow ascosporcs in which 
no germ pores cou ld be observed. The genus Pitlwascus was described in detail by 
von Arx ( 1973b), comprising six soil-borne or entomogenous species. 

The genus Microascus was monographcd by Barron & al. ( 1961) and again by 
Morton & Smith ( 1963) . The former au thors accepted 13 species, the Iauer reduced 
th is number and accepted only 10, of which, however, M.lu11asporus and M. pedrosoi 
are doubtful. 

The following concept of the genus and species is based on a study of all cultures 
present in the CBS-collection (see CBS, L ist of Cultures, 1972), supplemented with a 
number of strains sent by Dr. G. F. Orr (Dugway) and with some freshly i olated 
strains. 

M 1 c R o A s c u s Zukal 

Microascus Zukal ir1 Vcrh. zool.-bot. Gcs. Wicn 35 : 339· 1888. 
Faimumia Sacc. in Annis mycol. 4 : 276. 1go6. 
Nephrospora Loubi~c in C.r. hebe!. S~anc. Acad. Sci., Paris 177:211. 1923. 
Pcristomium Lcchmcre in Bull. trim. Soc. mycol. Fr. 29: 307. 1913. 

tgt 
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Colonies rather spreading, soon becoming brown by pigmented aerial mycelium ; 
ascomata superficial or immersed at the base, spherical or flask-shaped, with a 
papilla-like or cyl indrical ostiolum, brown or black, often hairy or setose, especially 
around the ostiolum, with a pseudoparenchymatous wall composed of 3- 6 layers of 
isodiamctric or slightly flattened, dark cells; asci numerous, clustered or catenulate, 
often in verlical rows, obovoid or broadly clavate, 8-spored, evanescent; ascospores 
asymmetrica l, often reniform, heart-shaped or triangula r, one-celled, smooth, 
dcxtrinoid when young, yellowish or straw coloured when mature, with a single, 
small, but often prominent germ pore at the base. 

CONIDIAl . ~ATE.-&cpulan·opsis or Wardo"ryces. 
TYPE SPECIES.- M. longiroslris Zukal. 

Aseospores with 2 germ pores, as indicated by Ma lloch ( 1970), could never be 
observed. In some species the germ pore is r-ather indistinct, but its position can be 
observed during ascospore germination; a single germ tube is formed. 

Freshly isolated strains often form mainly the ascigerous state and hardly any 
conidia. Such strains can be recognized as Microascus, delimited from Pitlloascus by 
the size and shape of the ascospores and by cultural characters, especia lly the for­
mation of aerial mycelium. After many transfers the strains may become ma inly 
conidia l. 

KJ::v TO TilE srecres (derived from Barro11 & al., 1961 ) 

ra. Ascospores triangular or quadrangular in planar view . . . . . . . . . . . . . 2 

b. Ascospores reniform, falcate or heart-shaped in planar view . . . . . . . . . . . 5 
2a. Ascospores triangular or quadrangular in planar view, often nearly square; colonies 

spreading, becoming dark ... . .. . .... . .. .. . M. pyramidus, p. 193 
b. Ascospores triangular in planar view; colonies rather restricred. . . . . . . . . . 3 

3a. Ascosporcs 8 12 11m long, brown. . . . . . Chaetomium trigonosporum, p. 193 
b. Ascosporcs shorter than 7 11m, >•ellow. . . . . . . . . . . . . . . . . . . . . 4 

4a. Ascosporcs 3-5 pm in size ..... ...... . ... . M. trigonosporus, p. 193 
b. Ascosporcs s - 7 1•m in size. . . . . . . . . . M. trigonosporus var. macrosporus, p. 193 

sa. Ascospores about twice as long as broad, usually planoconvex . . . . . . . . . . 6 
b. Ascosporcs less than twice as long as broad, usually concave-convex . . . . . . . 7 

6a. Ascospores 5- 7 X 2.5- 41•m i conidia 3·5- S X 2- 3 11m, thin-walled . . M. cineuus, p. 194 
b. Ascosporcs 7-9 X 4- 4.5 pm; conidia 4·5-5·5 X 3·5- ·1-5/lm, rather tl1ick-walled, brown 

M. stnegaknsis, p. 194 
7a. Ascosporcs 3- 4 X2.5- 3·511m ....... . .. .. .. . . M. longirostris, p. 193 

b. Ascospores 4- 7 pm long . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Sa. Ascomata 5oo-700Jim in diameter, with an elongated beak; conidial State belonging 10 

Wardonv-us . . . . . . . . . . . . . . . . . . . . . . . . M. giganttus, p. 193 
b. Ascomata smaller; conidial state belonging to Scopulariopsis . . . . . . . . . . . 9 

9a. Ascomata non-osliolate; conidia narrow, 4- 12 X 2-411m. . . Kemio hippocrtpida, p. 194 
b. Ascomata usually ostiolate; conidia usually wider or shorter . . . . . . . . . . ro 

10a. Conidia finely striate, 4- 7 X 3- 4pm; ascosporcs heart-shaped in planar view, 5- 7 X 5 7 
pm, ascomata with an often inconspicuous ostiolum . . . . . . M. singularis, p. 193 

b. Conidia not striate; ascosporcs usually smaller ; ascomata with a distinct ostiolum 11 
1 1 a. Colonies greyish; ascosporcs 4 6 x 3·5- 5·5/•m ; conidia broadly pyriform or nearly 

spherical, 3 5 pm in diameter . . . . . . . . . . . . . . . . M. ciffosus, p. 193 
b. Colonies usually white; conidia 6- 1011m long . . . . . . . . . . . . . . . . 12 

12a. Ascomata 2oo-5oo t•m in diameter; conidia 7- 10 X 2- 3·51'm . 1\1. albo-nigrtscens, p. 194 
b. J\scornata less I han 200 I'm in diameter; conidia 6 8 X 5 611m . . M. manginii, p. 194 
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I. MICROASCUS LONOIROSTRIS Zukal 

Microoscus longirostri.r Zukal in Verh. zool.-bot. Ges. Wien 35: 339· 1885. 
Microoscus lioriobili.s :vtasscc & Salmon in Ann. Bot. 15 : 313. 1901. 
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0ESCRIPTIONS.-Barron & al., 1961; Udagawa. 1963; Morton & Smith, 1963; Corlcu, 1963. 

2. MtcROAScus OIOANTEUS Malloch 

Microascus gigantcus Malloch in Mycologia 62: 731.1970. 
OESCRIPTION.-Malloch, 1970. 

3· MICROASCUS TRICONOSPORUS Emmons & Dodge 

Microoscus trigonosporus Emmons & Dodge in Myeologia 23: 313. 1931. 
0Y.SCIUI'TIONs.-Barron & al., 1961; Udagawa, 1962; Morlon & Smith, 1963; Corlett, 1963. 

4· MrcROAscus TRIOONOSPORUS Emmons & Opdge var. MACROSPORUS Orr 

Microascus trigonosporus Emmons & Dodge var. macrosporus Orr apud Barron & al in Can. J. 
Bot. 39 : 1617. 1961. 

M. lrianguli.sporus Orr in liu. (CBS, List of Cultures p. 15':1. 1972). 
0ESCRIPTION.-Barron & al., 1961. 

5· CIIAETOMIUM TRIOONOSPORUM (Marchal) Chivers 

Bommm/la trigonospora Marchal in Bull. Soc. bot. Bel g. 24 : 164- 1885. - CluuUimium trigono­
sporum (Marchal) Chivers in Mcm. Torrey bot. Club 14 : r66. 1915. 

0ESCR1PTION.-Udagawa, 1970. 

This species is intennediate between MicroasetlS and Chaelomium. The Scopulariopsis 
conidia l state and the triangular, young dextrinoid ascospores point to MicroasCllS, 
the fascic\IIatc, narrowly clavate, stalked asci and the at maturity brown ascospores 
to Cllaelomium. The ascomata a re covered with rather numerous, dark, septate, 
straight, stiff setae. 

6. M1CROAscus PYRAMtous Barron & Gilman 

Microascus pyramidus Barron & Gilman opud Barron & al. in Can. J. Bot. 39 : 1618. 1961. 
Microascus staurosponiS Orr in lilt. (CI3 , List of Cultures, p. 152, 1972). 
DESCRIPTION. Barron & al., 1961. 

7· MJCROASCUS CIRROsus Cuni 

Microoscus ci"osus Cur7.i in Boll. Staz. Jlatol. vcg. Roma ro : 302. 1910. 
Microoscus dtSmosporus sensu Morton & Smith ( 1963); non Microoscus desmosporus (Lechm~rc) 

Cul7.i 
0P.SCR1PTTONS.-Barron & al. , tg6 t ; Udagawa, 1962; Monon & Smith, 1963 (as M . 

desmosporus) ; Corlett, 1966. 

8. NftCROASCUS SII'OULARIS (Sace.) Malloch & Cain 

Fairmania singuloris Sncc. in Annis mycol. 4 : 276. 1!}06. - .\1icrooscus singulari.r (Sacc.) 
Malloch & Cain in Can.J. Bot. 49 :859. 1971. 

Microoscus dagtl$/ii F. Mo reau in Revue Mycol. r8 : •77· '953· 
DI'.SCRtPTioss.-Barron & al., 1961; Udagawa, 1963 (both as M. dogtl$/ii). 
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9· KERNIA HIPPOCREPIDA Malloch & Cain 

Kernia hippocrepida Malloch & Cain in Can. J . Bo1. 49 : 856. 1971. 
0ESCRIPTJON.- Malloch & Cain, 1971. 

This cleistothecial species may be close to MU:roascus albo-nigrescens. Kemia nitida 
(Sacc.) Nieuwland and other typical species of the genus Kernia differ by symmetrical, 
usually ovoid ascospores. 

10. M!cROASCUS MANGINI! ( I.:.oubi~re) Cur~i 

Nephrospora manginii Loubi~rc in C.r. hebe!. S~nc. Acad. Sci., Paris, 177 : 211. 1923. ­
Microa.scus manginii (Loubiere) Curzi in Boll. Staz. Patol. veg. Roma II : 6o. 1931. 

Des<:RIPTJONs.- Barron & al., 1g61; Udagawa, 1g63; Morton & Smith, 1963. 

1 1. MICROASCUS ALBO-NIORESCENS (Sopp) Curzi 

Acaulium albo-nigresuns Sopp in Skr. VidenskSclsk. Christiania, Mat.-naturv. KJ. II : 70. 
1912. - Microascus a/bo-nigresuns (Sopp) Curzi, I.e. 

DescRJPTION.- Barron & al., 196 1. 

12. MrcROASCUS CJNEREUS (Emile-Wei! & Gaudin) Cun.i 

ScopulJJriopsis citurea Emile-Wei! & Gaudin in Archs MM. exp. Anat. path. Paris 28: 452. 
1919.- Microascus cintrtus (Emilc-Weil & Gaudin) Curz.i in Boll. Staz. Patol. vcg. Roma 11 : 

6o. 1931. 
Microascus gristus Mathur & al. in Sydowia 16 : 47· 1g62 (publ. 1963). 
Mkroascus lunasporus Jones in Mycologia 28: 503. 1936. 
MicroascuspedroSQi Fuentes & Wolfi11 Mycologia 48:63. 1956 and 48 :446. 
Microascus reniformis Orr in /itt. (CBS, List of Cultures, p. 152, 1972). 
Ol!SCRIPTIONS.-Barron & al., 1961; Udagawa, 1g62; Morton & Smith, 1g63; Coriell, 1966. 

The synonymy of M. lw1asporns is based on the description, that of M. griseUJ on a 
study of the type strain. M. desmosparns is discussed under "Excluded speci~". 

13. Microascus seoegalensis v. Arx, sp. nov.-Fig. 1. 

Coloniae in agaro farina maydis add ita 33 •c in dies 1.5 2 mm crescunt, primum albae, 
dcinde dilute brunncae, e hyphis 1.5-31Jm crassis, hyalinis vel dilute pigmentatis constant ; 
ascomata aggrcgata vel discrcta, supcrficialia vel parte immersa, sphaerica, nigra, 1~501•m 
diam., ostiolo cylindrico, 5o-8o llm Iongo, 4G-50 /UTI erasso, levi praedita; paries 9-•4 Pm 
crassus e 3- 4 stratis cellularum crassitunicatarum, obscure viridi-bnmncarum; asci plcrumquc 
in scricbus vcrticalibus dispositi, ellipsoidei vel late clavati, dcorsum truncati, 15-22 X 4- 11pm, 
evancsccntes, octospon; ascosporae reniforrnes, primum dextrinoidcac, maturitatc lu1colae vel 
stramincac, 7 9X 4-4·5Pm, poro gerrninationis basilari exiguo praeditac; cellulae conidia­
genae cylindricac, annellatae, 6-!!o I'm longac, 2- 2.5 pm crassae ; conidia basipetalia catcnu­
lata, obovoidca vel late clavata, basi truncata, fere levi a, Aavo-brunnca, 4·5 5·5 X 3·5 4 pm. 
Typus: CBS 277.74, isolatus e terra mangrovae,Joal in Senegal, Feb. 1974. 

Colonies on cornmeal-agar at 33 oc ~owing daily 1.5- 2 mm, at first white, later 
light brown, composed of 1.5- 3 pm w1de, hyal ine or slightly pigmented hyphae; 
ascomata aggregated, discrete, superficial or slightly immersed at the base, spherical, 
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0 0 0 
0 0 0 

Fig. t. Microa.scu.s urugaleruis. - a. Part of the ascoma wall. - b. Catenulate asci. -
c. Mature asci. - d. Ascosporcs. -c. Conidiogenous ccll3 and conidia. 

black, 18<>-250 ttm in diameter, with a cyl indrical, .5o-8o pm long, 4o-50 pm broad, 
smooth ostio1um; wall of the ascomata 9-14/lm thick, composed of 3-4 layers of 
thick-walled, dark greenbrown, 4-61tm sized cells; asci usually borne in vertical 
rows, ell ipsoidal or broadly clavate, truncate at the base, 15- 22 X 4- 11 pm, evanes­
cent, 8-spored; ascospores reniform, dextrinoid when young, yellowiSh or straw 
coloured when mature, 7-9 X 4- 4.5 pm, with a small, prominent germ pore at the 
base; conidio~enous cells usually arise solitarily on vegetative hyphae, cylindrical, 
elongating, wtth annellations, 6- 20 pm long, 2- 2.5 pm broad ; conidia borne in 
basipetal succession, obovoid or broadly clavate, truncate at the base, smooth or 
nearly so, yellowbrown, 4·5-5·5 X 3·5-4pm. 

TvPe.- CBS 277.74, isolated from mangrove soil, joal, enrgal, Feb. '974· 

T he species is close to Microascus cinereu.s; it can be distinguished by larger as­
cosporcs with a prominent germ pore and by shorter but broader conidia. It shows 
its optimal development on cornmeal-agar at temperatures between 33 and 36°C1 

whereas A1. cinertus usually shows optimal growth a t 30°C. 

E X C I. U D E D 1\ N D 0 0 U 8 T F U I. S P E C I F. S 

d c s m o s poru s.- Microascus desmosporus (Lcchmcrc) Curzi ir1 Boll. Staz. Patol. 
vcg. Roma, ~ .S., II : 6o, 1931. - Ptristomium desmospomm Lechmcre in Bull. trim. 

oc. mycol. Fr. 29 : 309· 1913 (name based on 2 different fungi) . 
Lechmcre ( 1913) distinguished 2 varieties; the type strains of both a rc maintained 

in the CBS collection. Ptri.stomium fksmospomm var. oidium (CBS 125.14) proved to 
belong to the Phialophora mutabilis (Beyma) Sehol-Schwarz group. In most of the 
cultures only catenulate chlamydospores develop, as described by Lechmcre. 
Phialoconidia cou ld be observed only occasionally. Ptristomium fksmosporum var. 
verticillatum (CBS 125.14) represents tJ1e Scopulariopsis conidial state of Microascus 
cinereus; ascomata could not be observed. 
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ex s cr t us. - Microascus exserlus Skou in Antonie van Leeuwenhoek 39 : 529. 
1973. - Pithoascru exserttu (Skou) v. Arx in Persoonia 7 : 373· 1973. 

This species is characterized by elongated navicular or fa lcate ascospores without 
a germ pore and by the absence of any conidial state. It differs from the other species 
of the genus Pitltoascus by its irregularly spreading colonies. 

i n t e r m e d i u s. - Microasrus intemzedillS Emmons & Dodge i11 Mycologia 23 : 
313. 193 1. - Pithoasrus ifllemrediru (Emmons & Dodge) v. Arx in Proc. K. :\'ed. 
Akad. Wet. (C) 76 : 292. 1973. 

n id i co I a. - MicroascllS 11idicola Massee & Salmon in Ann. Bot. rs: 313. 190 1. ­
Pithoasrus flidicola (Massec & Salmon) v. Arx in Proc. K. cd. Akad. Wet. (C) 76 : 
292. 1973· 

This species has been chosen as type of the genus Pithoascus v. Arx. A description is 
given by von Arx ( 1973b). 

niger. - MicroascllS niger (Sopp) Cur..:i in Boll. Staz. Pato!. veg. Roma II: 6o. 
193 1 • 

This species has been discussed by Thorn ( 1930), CUJ""..:i ( 1931 ) and Barron & al. 
( 196 1). T he species name is based on Acaulium nigrum Sopp, which has been placed 
in the synonymy of Scopulariopsis asperula (Sacc.) Hughes by Morton & Smith ( 1963). 

s c hum ac h e r i. - Microasrus schumaclzeri (Hansen) Cur7.i in Boll. Staz. Patol. 
veg. Roma n : 6o. 1931. - Pithoasrus schumacheri (Hansen) v. Arx in Proc. K. "ed. 
Akad. Wet. (C) 76 : 292. ' 973· 

o cultures or specimens of this species could be examined. 

s t y san o p horus. - Microascru stysanophorllS (Mattirolo) Barron & al. i11 
Can. J. Bot. 39 : 1621. 196 1. - Mela110spora s/yS(lftOphora Mattirolo in ~uovo C. bot. 
ita!. r8 : 121. t886. 

Microasrus stysa11osporus Cur..:i i11 Boll. Staz. Patol. vcg. Roma 11 : 6o. 1931. 

This species could not be studied. It has been discussed by Barron & a!. ( tg6t); 
its taxonomic position, however, is doubtful. The fungus discussed by Doguet ( 1957) 
as MicroasCilS stysanophorllS has no conid ia l state and may belong to PithoascllS schu­
macheri or P. 11idicola. 
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SOME NOTES ON TORULA 
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(With lhrcc Text-figures) 

1\ new species of Torn/a Pcrs. per Fr., collected at Hyderabad, India, is 
described as T. rhombica Rao & de Hoog. It forms chains of reddish brown, 
regularly rhomboid conidia. A ke)' to the accepted species of Torulo is given. 
All CBS strains maintained under the name Torula arc discussed; lhcy can be 
assigned to six different genera. New combinat,ions arc proposed in Poly­
JHucilum Smith ancl Moniliello Stolk & Dakin, and a new species of Scytalidium 

Pesantc is described. 

In the course of studies on dematiaceous Hyphomycctes, the senior author reported 
on a new species of Bahusandhika Subram. as B. swufara Rao & Rao ( 1972). Another 
species, resembling Torula /errestris M isra ( 1967), is described in this communication. 
In order to delimit the new species all strains maintained in the CBS collection under 
the name Torula were studied. As a result a key is proposed for the species of Torula 
sensu stricto (Ell is, 1971 ) . The strains which do not fit this genus are re-classified. 

Torula rhombica Rao & de Hoog, sp. nov.- Fig. 1 

Coloniac in ligno putrido cffusac, 1- 3 mm diam., quasi 1 mm altac, atrobrunncac ; hyphae 
stcriles superficialcs, rcpcntcs, !eves, fcrc tcnuitunicatac, subhyalinac vel pallidc rubrobrun­
neae, 1.5 2pm crassac, ccllulis 4 61m1 longis; hyphae fertiles rcpentes vel ad.sccndentes, 
rubrobrunncae, crassitunicatae, verrucosac, plerumquc 2 3/•m crassae, scptis tenuibus circa 
30 11m distnntibus, apicibus conidiiferi.s lateralibus vel terminalibus. Cellulae conidiogenae 
singulac vel modice accrvatac, scssiles vel pcdiccllatac, ferc crassitunicatae, vcrrucosac, 
rubrobrunncae, pyriformes, 3-61•m longac, sursum conspicue inflatac ad 5·5/tm, unam 
rarius duas cicatrices conidiifcras, •- •·5/Cm diam. fcrunt. Blastoconidia sicca, catcnulata, 
plen•mquc 5-6-scptata, fusiformia vel rhomboidalia, utrinque symmetrica, fere crassitunicata, 
cellulis mediis dense verrucosis, obscure rubrobrunncis, scptis crassis, opacis, c::xtus modicc 
conslrictis, 33-43 I'm longa, t t- 181•m crassa in mcdio, 3-3·5/•m in ccllulis tcrminalibus, 
d ilute brunncis; conidiorum catcnac simplices, nonnumquam ramosac, ad 150 fCill longac. 

Typus: Herb. lMI 162.go1 (Herb. CBS 77), in ligno putrido, in scminario arborum Balaji, 
Hydcrabad, Andhra Pradesh, India, cpt. 196g. 

Colonies on the natural substrate effused, 1- 3 mm in diameter, less than 1 mm 
high, blackish brown. Slerile hyphae superficial, creeping, smooth- and thin- or 
somewhat thick-walled, subhyaline to pale reddish brown, 1.5- 21-'m wide, with 
septa at 4-6 fl'ITl distance. Fertilt hyphae creeping or ascending, reddish brown, 

• Present address: Department of Botany, Vivck Vardhini College, Hydcrabad, A.P., India. 

'9!) 
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Fig. 1. Tomln rhombica. - a. Hyphae bearing conidiogcnous cells and conidia.- b. Conidia 
- c. Conidial tips showing apertures or scars. 

thick-wa lled, verrucose, usually 2-3 Jtm wide, with thin septa about every 30 ,urn, 
in the apical region with conidiifcrous strucLUres in latera l or terminal position. 
Conidiogmous cells solitary or in small groups, sessile or supported by 1 3 short cells, 
rather thick-walled, verrucose, reddish brown, pear-shaped, 3 6 Jtm long, apically 
conspicuously inOated up to 5·5/tm, with one, occasionally with two thin-walled 
circular scars 1 r ·5ttm in diameter a t the tip. Conidia blastic, dry, catenate, liSIIally 
s- to 6-septate (number of the septa ranging from 3 7 ultimately}, fusiform to 
rhomboidal, symmetrical, 33- 43,um long, 11 - 18,um wide in the median part , 
3 3·5,Um at the base and apex, somewhat constricted at the septa, basal and apical 
cells light brown, the latter cells moderately thick-walled, median cells densely 
verrucose, dark redd ish brown, septa heavily pibrn1cnted to form black zones; conidial 
chains simple, sometimes branched, up to 1 so J-Im long. 

:\·l ATERIAL EXA \JINP.O.- IMI 162.90 1 (type; isotypc, slides in llerb. CBS no. 77), 
on decaying wood, Balaji NUJ ·cry, Hydcrabad, Andhra Pradesh, India, September 
1969, V. Rao. 

In all species of the genus Torula , as circumscribed by Ellis ( 1971 ), series of conidia l 
cells arise acropetally from inOated conidiogenous cells. Invariably the first cell is 
initially joined with its supporting cell by a narrow cytoplasmic connection, at most 
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1.5/Lm wide, which soon becomes pa rtitioned by a double sepLUm. Forma tion of the 
subsequent cells can take place in two ways. Occasionally the above budding is 
r<.pcatcd once or several times, but more often the first cell elongates from a wide, 
liulc constricted base and becomes septate after almost having attained its ultimate 
size (Ilashmi & al., 1973). The Iau er type of cell fo rmation reiterates a lmost in­
definitely, or is interrupted at more or less regular sequences by the firstly mentioned 
budding. In this way the chains become a rticulated, the intem1ediate cell-rows can 
be regarded as phragmoconidia. Occasionally the ph1·agmoconidia break apart into 
their separate cells. 

The above details of morphogenesis can be used as taxonomic criteria to group the 
species of Torula. In T. herbarum (Pers.) Link per S. F. Gray (in L, nrs. 910.267- 924, 
and 998.1000; CBS 379.58, and C BS 442·5•· received as T. graminis) and T. caligans 
(Batista & Upadhyay) M. B. Ellis (CBS 576.65- typc, 269.72 and 308.73), one­
celled propagules arc rare; if present, they arise by budding and can be regarded as 
ameroconidia. The phragmoconidia consist of few cells only, which arc all of about 
the same shape and size. 

Torula graminis Desm. (CBS 245·57 = C\H 1.332, received as T. herbarum), is 
characterized by long, many-celled phragmoconidia, which frequently break up into 
their separate cells. Only a few narrow connections are found; usually they arc 
confined to the primary cell of the chain and the basal cells of its ramifications. 

In developing conidia of Torula lemstris Misra ( 1967; CBS 3 11.67-typc, 330.67 

and 902.72) and T . ndjilensis K iffcr ( 1972; CBS 513·73-typc), often hardly any 
constriction can be observed . The phragmoconidia arc well defined, with cells 
mutually differing considerably in shape and size, the median onrs being the largest 
and the darkest. Occasionally the conidia are not catenate. Also T. rhombica can be 
assigned to thi~ group. It is distinct from both species due to the regularly symmetric, 
fusiform to rhomboid shape of the co11idia with the apical a nd basal cells being of the 
same shape and size, the dark red-brown colour of the conidia and the mycelium, 
and the fine, densely verrucose ornamentation of the median con idia l cells. 

T he species hitherto accepted in Torula SCIISU stricto can be identified by the 
following key: 

1a. Conidia many-celled, often brcakiug up into srnall fmgrncnts; conidial cclls all alike 
T. grominis 

b . .Kot combining nbove characters . . . . . . . . . . . . . . . . . . . . . . . 2 
2a. Conidia usually 3- to s-ccllc:d; basal cells of conidia as dark as or darker than the mcdinn 

cells and of about the same width, apical cells pale or bi·colour<.-d . . . . . . . . . 3 
b. Conidia usually 5- to 7-celled; basal cells of conidia conspicuously pnlcr andfor narrower 

than the median cells, apical cells pnle or dark . . . . . . . . . . . . . . . . . 4 
3a. Conidia smooth or finely verrucose; apical conidial cell usual ly brown with a hyaline tip 

b. Conidia tubcrculate; apical conidial cell entirely subhyaline . . 
~· Conidia fusifo rm 10 rhomboid, densely verrucose, red-brown . . 

b. Conidia fusiform to ellipsoidal, tuberculate, brown 10 olivaceous 
sa. Conidia usually 10- 12 JAffi wide. 

b. Conidia usually 13- 1511m wide .............. . 

T. huborum 
T. eoligans 

T. rhombieo 
... . 5 
T. /errestris 

. T. ndjilensis 
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It i~ pertinent to record here that T . caligans and T. lemslris occasionally produced 
single terminal conidia, as was already noted by Ylisra ( 1967). As such these species 
are reminiscent of Polyschema Upadhyay and differ from both known species in this 
genus, P. Urricola Upadhyay ( 1966) and P. congolmsis Reisinger & Kiffcr ( 1974), only 
by some minor morphological characters. Consequently, the synonymy of Polyschema 
and Pilh.omyces Berk. & Dr., as suggested by Kendrick & Carmichael ( 1973) is rejected 
here, because of the absence of differentiated conidiogenous cells in the Iauer genus. 

The considered strains which could not be classified in Tom/a sensu stricto are 
discussed below in alphabetical order. 

a II i i. - Torula allii (Harz) Sacc., CBS 441.51, sent by E. Baldacci under no. 
MMP- 162. 

This strain can be identified as I Jumicola nigrescens Omvik. It docs not fit the original 
diagnosis (Harz, 1871 ). 

botryoid c s. - Tomla botryoides Brooks & Hansr:, CHS 14-3.23, T, isolated 
from a halibut in cold stOrage, Yfay 1918. 

The species was well described and depicted by Brooks & Hansford ( 1923). Jn 
culture it appears to be indistinguishable from the type strain of Polypaecilum capsici 
(Beyma 1944) G. mi th, CBS 176.44. Consequently the species should be referred to as 
Polypaecilum botryoides (Brooks & llansf.) Rao & de Hoog, comb. nov. (basionym: 
Torula botryoidu Brooks & Hansf. in Trans. Br. mycol. Soc. 8: 134. 1923). 

d c mat i a. - Torula demalia Berkhout, CBS 314.31, sent by P. Lindner; CBS 
381.36 and 382.36, isolated by J. W.Jollyman from tobacco; CBS 349·33, isolated by 
J. J. Harris from condensed milk. 

The former three stra ins arc characterized by the presence of long, acropetal 
chains of pale brown, slightly thick-walled conidia, and hyaline or subhyalinc 
arth roconid ia. They arc ident ical with Moniliella suaveolms (Lindner) v. Arx. CBS 
349·33 has compact, olivaccous colonies, whereas the subhyaline conidia arc borne 
in long acropetal chains, which fragment only in a very late stage. The fungus shows 
superficial resemblance to Rhinocladiella compruta (Carri6n) Schoi-Schwarz. 

j a a pi i. - Torula jaopii Lindau, CBS 171.40 (= I FO 6396), isolated by G. A. 
Hcubel from wood of Camellia sinensis L. 

Since in young cultures of this stra in the subhyaline hyphae locally fragment, and 
in a later stage termina l, brown, thick-walled chlamydosporcs are formed, it should 
be classified in Scylalidium Pcsamc. I t cannot be identified with any of the known 
species in this genus; as a consequence it is described here as new. The stra in docs not 
fit the orig ina l diagnosi of Torulajaapii given by Lindau (1907) ; the type specimen 
(at B) could be identified with Alysidium resinae (Fr.) M. B. Ellis. 
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Fig. 2. Scytalidium terminak. - a. l~erlile hypha wilh young chlamydospore. - b. Mature 
chlamydosporcs. - c. Arthric conidia. 

Scytalidium termi.nale Rao & de Tioog, sp. nou. Fig. 2 

Coloniacin agaro farina avcnac addita 20°C ad 14mm diam. post 10 dies, effusae, !eves, 
primum subhyalinae, deinde obscure testaceac. Mycelium pro maxima parte submersum, 
hyphis levi bus tenuitunicalis, hyalinis vel subhyalinis, 1.5- 3.0 t•m crassis. Conidia duobus 
modis formantur: ahera arthroconidia singula vel catenulata, levia et tenuitu.nicata, a hyphis 
colore non differunt, rcctangularia, plerumque 10 20 X 3 5/•m, nonnumquam modicc in­
nata; aherae chlamydosporae terminalcs, nonnumquam intercalarcs, singulae, nonnumquam 
brcvitcr catcnulatae, !eves, crassitunieatac, dilute vel obscure bnmneac, obovoidalcs, cllip­
soidcac vel pyriformcs, plcrumquc 15- 25 X 7 9 /•m. 

T ypus: CBS 171.40, isolatus ex ligno Cwmllitu su~rrsis a I. Hcubcl. 

Colonies on oatmeal agar a t 20 °C a tta ining a diameter or '4 mm in ro days, 
effused, smooth, at first subhyaline, la ter becoming da rk brick. Mycelium mainly 
submerged, hyphae smooth- a nd thin-walled, hyalinr to subhyal ine, 1.5- 3 pm wide. 
Conidia of two types: arthric conidia s ingly or in cha ins, smooth- and thin-walled, 
concolorous with the hyphae, rectangular, usually r o-20 x 2- 3 JLm, sometimes 
slightJy swollen; chlamydospores terminal, sometimes rntercalary, single, occasionally 
in short chains, smooth- and thick-walled, pale to dark brown, obovoidal, ellipsoida l 
or pyriform, usually 15- 25 X 7-9 Jtm. 

Type: CB '7' ·40. 
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Fig. 3· MonilU.IIa mtllis. - a. Mature arlhric and blastic conidia.- b. Fragmenting hyphae. 
-c. Young art.hric and blastic conidia. 

Scylalidium lemlinale can easily be recognized from other species of the genus by its 
characteristic termina l chlamyclospores, which only ra rely occur in short intercalary 
chains. It is remin iscent of some Humicola species, but diiTers by the presence of 
arthric conidia. 

I i g n i p c r cl u s. - Torula ligniperda (Wilkomm) Sacc., CBS 383.36, isolated by 
L. Grodsinsky from Abies alba Mill., Tucurnan, Argentina; CB 317.56 (= IFO 
6397) , isolat<'d by S. Batko from root of Quercus sp. 

Both stra ins are cha racterized by subhyaline hyphae with chains of intercala ry, 
brown, thick-walled chlamydospores. They arc very similar to 1/umicola brevis 
(Gilman & Abbott) Gilman. According to S iggers ( 1922), who gave a detailed 
description of T. lig11iperda, probably no original material has been preserved; it is 
not maintained in B. Consequently the identity of this species remains doubtful. 

me II i s. - Tomla mel/is Fabian & Quinet, CBS 350.33, T , isolated from honey. 
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This strain shows abundant sporulation with acropetal chains of conidia, as well as 
arthric conidia. I t can be classified in Monilulla Stolk & Dakin, and should be 
referred to as Moo.iliella mellis (Fabian & Quinet) R ao & de Hoog, comb. noo. 
(Fig. 3) (basionym: Tom/a mellir Fabian & Quinct in Tech. Bull. Mich. (St. C'.oll. ) 
agric. Exp. Stn 92: 26. 1 928). A detailed description is given belo'"· 

Colonies on oatmeal agar at 20 °C attaining its maximum diameter of 10- 15 mm 
in 30 days, remaining smooth, pale brown, in age becoming dark to blackish brown. 
Nfyulium ~artly submerged, hyphae smooth- and thin-walled, hyaline to subhyal ine, 
2 3pm wtde, sometimes swollen up to spm, at a very young stage fragmenting into 
separa te cells. Conidia of two types: arthric conidia singly or in chains, smooth, at 
first thin-walled and subhyalinc, later becoming thick-walled and light brown, 
o- to 1 -septate, usually rectangular, sometimes swollen or irregular, about 6- 20 X 
3-6 ,urn, the apical conidia usually give rise to several chains of blastoconidia; 
blastoconidia arising in terminal or sometimes laterl:)l, simple or branched, acropetal 
chains, smooth- and thin- or slightly thick-walled, subhyaline to pale brown, contin­
uous, globose, ovoidal or fusiform, intermediate con idia oblong to limoniform, with 
usually unpigmented scars, 5- 15 X 4 61tm, in each chain the basal conidia con­
spicuously longer than the apical ones. 

The present species can be d istinguished from Moniliella acetoabutans Stolk & Dakin 
by the presence of dark, intercalary chlamydospores. I t is very similar to M. suaveolms 
( Lindner) v. Arx, but diners by its cultural chai-acteristics, the strongly fraf:.rmenting 
mycel ium, the pigmentation of the anhric conid ia, and the shape and size of the 
blastic conidia. It is reminiscent of /Jormocoms minae (Lindau) v. Arx & de Vries, 
but can be recognized by the presence of arthric conidia and the absence or erect, 
markedly differentiated conidiophores. Cladosporium Link per Fr. and some closely 
related genera arc a lso distinguished on the absence of arthric conidia; moreover 
they usually differ by having conspicuously pigmented conidial scars (von Arx, 1 973). 
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SOME NEW HYPHOMYCETES 

G. S. DE Hooc and VASANT RAo • 

Centraalbureau voor Schimmelcultures, Baam 

(With three Text-ligures) 

Three new Hyphomycetes arc described: Acrodontium intermiSStnn from Norway, 
Rtnuveria wnni«mia from Chile, and Perironia pseudo/a/era/is from India. 

Acrodontium interm.issum de lloog & Rao, sp. nov.- Fig. 1 

Coloniac in agaro farina avcnacea add ita 20 °C post 8 dies 1 mm diam. attingentes, post 20 
dies ct diutiw maximc 4 rnm diam., vclutinae, deprcssae, dilute cinnamomeae, reverso dilute 
rosco-bubalino. Exsudatum ct odor absunl. Hyphae submcrsac hyalinac, !eves ct tenuitunica­
tac, •·5- 2·5/'m crassae. Hyphae aeriae ochraccac, !eves ct modicc crassitunicatac, adsecn­
rlcntes, diamctro semper circa 21an, frequenter plagiotrOpice irregulariter verticiUatac. 
Cellulae conidiogenae ochraceac, mod ice crassitunicatae, e parte basilari cylindriea, 4o-6o 11m 
tonga, mod ice inOata ad 1.5--2.5 pm, sursum auenuata, et rachide conidiifcra subhyalina, fcrc 
tenuitw1icata, saepc plw quam 30 11m tonga et J.0- 1.5Jim crassa, irregulariter nodosa con­
stant; nodi denticulis conidiiferis haud numcrosis, conspicuis, brcvitcr cylindricis obtccti, 
:l 6 pm distantes. Conidia hynlina, lcvia ct tenuitunicata, ellipsoidca vel oblonga, basi 
rotundata, 3·5 5 X 2 3/•m. Chlamyclosporae absunt. 

Typw: CBS 644.74. isolatw a K. Venne terra propc ~in orvcgia. 

Colonies on oatmeal agar at 20°C attaining a diameter of 1 mm in 8 days, reaching 
its maximum of 4 mm within three weeks, velvety, less than 1 mm high, pale cin­
namon, reverse pale pinkish buff. Exudate and odour absent. Submerged hyphae 
hyaline, smooth- and t.hin-walled, 1.5- 2.5 pm wide. Aerial hyphae ochraceous, 
smooth- and slightly thick-walled, ascendent, of uniform width throughout about 
2 pm, wit.hout main stalk, with strong, plagiotropic, irregularly verticillate branching. 
Conidiogenous cells ochraceous, slightly thick-walled, consisting of a cylindrical basal 
part, 4o-6o pm long, somewhat swollen near the base up to 1 .5-2.5 pm, tapering 
very slightly towards the tip, and a subhyaJinc, rather thin-walled, irregularly 
nodose conidiifcrous rachis, oficn exceeding gopm in len~!h, t- t.5,um wide; nodes 
with a small number of conspicuous, short cyfindrical comdium-bcaring den tides, at 
intervals of g-6/tm. Conidia hyaline, smooth- and thin-walled, ellipsoidal to oblong, 
rounded at the base, 3·5-5 X 2- 3/tm. No chlamydosporcs observed. Perfect stale 
unknown. 

MATERIAL EXAMJN£0.- CBS 644.74, type culrure, isolated by K . Venn from soil, 
As, Norway, February •973· 

• Present addrt:ss: DcpartmcntofBotany, Vivck Vardhini College, Hydcrabad, A.P., India. 
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'· 

··~ 

,, ., 

P E R S 0 0 N I A - Vol. 8, Part 2, 1975 

Fig. r. Acrodontium inltrmi.s.rum. - a. Conidiogenom cells. - b. Conidia. 
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The present species is classified in Acrodonlium (section Cri.uum de Hoog, 1972) 
because of its pigmented, slightly tapering con idiogenous cells which are constant in 
shape and size, and have denticulate raehids and ellipsoidal to oblong conidia. The 
last ment ioned characters a rc sometimes also found in Nodulisporium cylindrocollium 
de Hoog ( 1973), which is d istincl in striclly cylindrical conidiogenous cells wilh 
equally wide rachids and flat, not prominent conidial scars. Some species of Tritira&h­
ium Limber arc a lso reminiscent of Acrodonlium intermissum, but can be dis tinguished 
by regularly flexuose conidiiferous rachids, on which the conidial scars a re traced 
with difficulty under the light microscope. Sporothrix Hektoen & Perkins ex 1 icot & 
Mariat differs e.g. by hyaline, thin-walled conidiogcnous cells (although the mycelium 
may be dull brown or ol ivaceous), and spreading or smooth colonies. 

Beauveria vermiconia de Hoog & R!lo, sp. 1wv.-Fig. 2 

Coloniac in agaro farina avcnacca add ita 20 •c post 8 dies 20 mm diam. att.ingcntes, pul­
vcrulcntac vel vclutinac, lanuginosac ad margincm, ad 1 mm altac, modicc zonatac, dcindc 

Fig. 2 . Beouverio uemzi«mio. - a. Conidial apparatus. - b. Fertile branches. -c. Conidio­
genous cells. - d. Conidia. 
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in medio dilute citrinae. Revcrsum primum hyalinum, dcindc panim dilute roscum. Ex­
sudatum et odor absunt. Hyphae hyalinac, !eves ct tcnuitunicatac, 1.5-3·5t•m crassac, 
rcpcntes vel adsccndentes, frequenter plus minusvc dichotomc rnmosac. Structurac conidia­
genae dense aggrcgatac e ecllulis latcralibus inflatis, ]Jierumque 5· 6 X 3- 41"m constant quae 
accrvos cellularum sccundariarwn vel conidiogenarum prcferunt. Cellulae eonidiogenae e basi 
ellipsoidea vel lageniformi, plerumque 4 5 x 2~·511111, et rachidc tenui, ad 12Jim longa et 
semper o. 7- 1.0 11m erassa, flexuosa, denticulis conidiiferis minutis obtecta constant; conidia 
sero secedunt. Conidia levia et tenuirunicata, commaeformia vel fa lcata, diam. arcus 2.5 
3·51•m, radius segmenti 1.o-1.5J1m. Cblamydosporae absunt. 

Typus: CB 645.74 isolatus aJ. Grinbergs e cinere vulcanica, prope Valdiviam Chilenscm. 

Colonies on oatmeal agar at 20°C attaining a diameter of 20 mm in 8 days, ap­
pearing powdery to velvety, lanose ncar the margin, up to 1 mm high, slightly 
zonate, white, becoming pale citron yellow in the centre. Reverse at first uncoloured, 
soon locally pale pinkish. Exudate and odour absent. Hyphae hyaline, smooth- and 
thin-walled, 1.5-3.5 ,.an wide, creeping or ascendent, with strong, often more or less 
dichotomous branching. Conidial apparatus Lightly clustered, consisting of groups 
of swollen lateral cells, mostly 5- 6 X 3- 41tm, which by further branching give rise 
to smaller swollen cells or several conidio~enous cells in the first or second order. 
Conidiogenous cells consisting of an ellipsOidal to flask-shaped basal part, usually 
4-5 X 2-2.5 flm, and a slender, up to 12 ~tm long and rather constantly o. 7-1 ltm 
wide, Oexuose rachis, on the edges provided with small conidium-bearing denticles; 
conidia remaining attached to the rachis for a long period. Conidia smooth- and 
thin-walled, comma- or sickle-shaped, 1 1.5 ttm in face view, diameter in side view 
about 2.5flm. o chlamydosporcs observed. Perflct stale unknown. 

MATERIAL EX>UUNEo.- CBS 849·73 and 645.74 (type culture) , isolated by J. 
Grinbcrgs from volcanic ash, Vald1v1a, Chile. 

Beauveria vermiconia is closely related to B. ba.ssiana (Bals.) Vuill., but can be easily 
recognized by its comma-shaped con idia. It is also reminiscent of lsaria amorpha 
Hohncl (= 1. orlh9pterorum Petch; de Hoog, 1972), but the species of lsaria (sensu 
v. Arx, 1970; de Hoog, 1972) arc distin&'Uished by the presence ofsynncmata, and 
by conidiogenous cells with small groups of conidium-bearing denticles, only rarely 
extending into a short flcxuosc rachis. 

Periconia pseudolateralis de I Ioog & Rao, sp. nou.- Fig. 3 

Coloniae in substrato naturali elfusae, atrobrunneae. Mycelium in hospite submersum, e 
hypbis crassitunicatis, subhyalinis vel fuscis, 3 111m crassis, cellulis 2 511m longis, dense 
intricatis, stromatoidcis constat. Stipites solitarii vel accrvnti, erccti, nonnumquam curvati, 
2- 5-septati, simplices, raro rnmulos ferti lcs singularum vel ternarum cellularum proferentcs, 
!eves vel verrucosi, crassitunicati, atrobrunnei, sursum pallidiorcs, 16o-350 11m longi, ad 
basim 1o-2o 11m crassi, sursum ad 2- 51•m attcnuati. Cellulae conidiogenae spirales c parte 
superiore stipitis oriuntur, singulae vel seriatae, ovoidcac, globosae vel subglobosae vel forma 
variabiles, !eves vel vcrrucosae, crassitunicatae, 5-71•m longac, 8-1 1 1•m crassac; cellulae 
conidiogenae ct conid ia saepc vix distinguenda. Conidia sicca, continua, in catcnulis acropc­
talibus simplicibus vel ramosis disposita, d~o-orsum maturnntia, crassitunicata, spinis ad 1 11111 
longis obtccta, dilute vel fusee pigmcntata, globosa vel subglobosa, 6--g ftlll diam. 

Typus: Herb. CBS 11 8, in bambusoidea putrescente, propc Srisailcm, Andhra Pradesh, 
1 ndia, Sept. 1971. 
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Colonies on the natural substrate effused, blackish brown. Mycelium submerged in 
the host tissue, composed of thick-walled, subhyal inc to dark brown, 3-7 p,m wide 
hyphae, septate every 2- 5 p,m, tightly intcnvoven, forming stroma-like bodies. 
SLifMS solitary or in groups, erect , occasionally curved, 2-5-septate, simple, rarely 
with short fertile branches of 1- 3 cells, smooth or verrucose, thick-walled, blackish 
brown, slightly paler towards the apex, 15o-350 pm long. 1 o-20 I'm wide at the 
base, and 2- 511m wide at the apex. Conidiogenous cells spirally arranged on the stipe 
in the upper two-third of the length, singly or in short series, ovoidal, globose, sub­
globose or irregular, smooth or verrucose, thick-walled, s- 7/'m long, 8-11 1-'m wide; 
often conidiogenous cells and conidia are not markedly different. Conidia dry, 
•-celled, arising in acropetal, single or branched chains, maturing from apex back­
wards, thick-walled, spiny (spines up to 1pm long), dark yellowish brown, globose 
or subglobose, 6 911m in diameter. 

MATERIAL EXAMINED.- Herb. CBS no. 118, on decaying bamboo, Srisailcm, 
Andhra Pradesh, India, September 1971, Hao. 

[-
B 

Fig. 3· Pmconia pswdoUJU1alis. - a. Stipes on the natural substrate. - b. Apical region of 
stipes.- c. Arrangement or conidiogenous cells. - d. Fertile branch. - c. Conidia in various 
stages of development. - f. Conidium, focussed on spines. 
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This species is very similar to Periconia latera/is Ellis & Everh. ( 1886; Ellis, 1971 ), 
hitherto the only known species with unilateral conidiophores having a sterile apex. 
In the type specimen of the latter (I'Ml s2,6t5) and other collections kept in the CMI 
the conidiogenous cells are intermixed with sterile branches, and the conidia arc 
verrucose to echinulate. In P. pseudo/a/era/is sterile branches are absent, the basal 
conidiogcnous cells arc arranged in more regular spiral rows and the ornamentation 
of the conidia is much more conspicuous. 
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NOTES AND BRIEF ARTICLES 

A l\EW C LAVI CORONA 

R. A. YIAAS CEESTERANUS 

Rijksherbarium, uidt11 

Clavicorona dryophila "Ylaas G., spec. nov. 

Basidiomata circa 20 mm alta, cacspitosa, basi vel media altitudinc ramosa. Rami 1 mm tali, 
sursum tubac more dilatnti usque ad 2 mm, recti vel curvati, infr-<1 cylindracci, supra dcprcssi 
vel infundibuliformcs, intcrdum uno latcrc profundc fissi, itaquc marginibus involuti.s vel 
cochlcarcs, labro rcvoluto, intcgro vel varic inciso, intus lacvi, cxtus costato-vcnosi, glabri, 
subnitentcs, avcllanci vel badii, sursum nigrcsccntcs. Stipes vix evolutus, mycelio basali ortus. 
Caro albida, odorc saporeque ignotis. 

Ilyphae 3·5 11.5 11m latae, subinAntae, parietibus tcnuibus vel modice incrassatis instruc­
tae, anastomosantes, ramosae, septntae, fibu lis munitae; hyphae materia oleosa rcplatae 
2.;, 6.5 1•m lntae. Basidia 27 32 X 5.4- 6.3 1•m (matura non visa), clavata, fibulata, qua­
drispora, sterigmatibus 3.6-4.5 I'm longis. porae 4·3- 4·9 X 3.6-4.3 ,,m, late ellipsoideae vel 
subglobosae, parictc modice incrassato praeditac, aculcis minutis sat numcrosis asperulatae, 
hyalinac, amyloidrae, apiculo obliquo instmctae. Cy.stidia haud visa. Gloeocy.stidia 2.7-
4·5 11m lata, apirc geniculata, cylindracca vel fusiformia. Chlamydosporac usque ad 10 11m 
latae, ramorum parte infcriorc ortac, numcrosac, vulgo terminates, obclavatac vel oblageni­
formcs, intcrclum pnpillatac, parictc valdc inCI1lS$BlO instructac. 
llolotypus: P. 1'pelaar 10, vide infra (WBS). 

Basidiomata c. 20 mm high, cespitose, branched from the base or halfway up. 
Branches 1 mm wide, gradltally dilated to 2 mm upwards, trumpet-like, straight or 
curved, cylindrical below, depressed or funnel-shaped above, sometimes deeply 
incised on one side, hence helicoid or with involute margins, with revolute and 
entire or variously incised lip, smooth inside, marked with ribs or veins outside, 
glabrous, somewhat shiny, avellaneoltS to bay below, blackish brown above. Stipe 
hard ly developed, springing from a mycelial growth immersed in the wood. Context 
whitish. Odour and taste unknown. 

Hyphae 3·5 1 1.5 ~m \\ide, somewhat inflating, thin- to moderately thick-walled 
(up to 1 ~m) , anastomosing, branched, septate, with clamp-connections. Gloco­
plerous hyphae 2.5-6.5 ~m wide, part icularly numerous under the surface. Basidia 
27- 32 X 5.4-6.3 ~m (not seen mature), clavate, with basal clamp, 4-spored, with 
3.6-4-5 f.lm long sterigmata. Spores 4·3-4·9 X 3.6-4.3 ~m, broadly ellipsoid to subglo­
fJOse, somewhat thick-walled, fair ly densely echinulate, colourless, amyloid, with 
oblique apieulus. Cystidia not seen. Clococystidia 2. 7-4.5 ~m wide, geniculate in 
the hymenial region, cylindrical to fusiform. Chlamydosporcs up to 10 ~m wide, 
occurring in the surface layers of the lower part of the branches and reaching the 
lower limit of the hymcnium, numerous, usually terminal, obclavate to oblageniform, 
sometimes papillate, very thick-walled. 

213 



PeR sooN 1 A- Vol. 1:1, Part:z, 1975 

2 5 

Figs. 1- 5. Clauicorona dryoplril.o. - 1. Some of the branches of a basidiome. - 2. Two 
spores. - 3· Longitudinal section through the cortex in the lower part of a branch, showing 
generative and gloeoplcrous hyphae, and three chlamydospores.- 4· Chlamydospores among 
immature basidia in the lower reaches of the hymcnium. - 5· Diverse shapes of chlamy­
dosporcs. 

(Fig. I , X I 0 i fig. 2, X 28oo j figs. 3-5, X 700.) 

Holotypc: "Netherlands, prov. Drcntc, Boswachterij Dwingelo, Schurenbcr§, 
28 Aug. 1972, P. rpelaor to, among mosses on decayed wood of Qyercus robur' 
(WBS). 

A note with this collection indicates the spores as 5-8 x 4 7 11m, but I have not 
seen them of tha t size. It should be pointed out, however, that the above description 
has been drawn up from dried material which to all appearances was not fully mature 
when it was collected. 

Even allowing for possible clta;tges in somewhat older material, sufficient dif­
ferences can already be pointed out now to warrant separation li·01n a ll other species 
thus far described . 

The species of subgenus Clauicorona (sec Dodd, 1972: 747) can be ruled out on 
account of the colour and the permanently unbranched condition of the clavula. 
Clauicoro11a crista/a (Kauffm.) Doty and C. divaricala Leathers & Smith of subg. 
Ramosa Dodd differ in having elongate-ellipsoid spores. Cl.ovicorona · cafl(u/abrum 
(Massee) Corner, C. dicholoma Corner, and C. turgida (Lev.) Corner drop out since 
their basidia arc said to be less than 20 pm long. Of the three remaining species, C. 
pyxidata (Pers. ex Fr. ) Doty is excluded by its narrow spores less than 3 !Jm broad. 
Clauicorona colensoi (Bcrk. apud Hook.) Corner, if taken to be a different species from 
C. piperata, can be separated from C. dryophiiA by the following characters: the base 
of the basidiomc is 'inserted on small, brown, hairy, effuse mycelial patch with 
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fibers radiating from attached stalk' (Dodd, 1972: 755), the hyphae arc thin-walled, 
the basidia arc rather short (20- 2511m long), the spores are stated to be thin-walled. 
In addition, it seems unlikely that a Xew Zealand species should tum up in Holland, 
without having been detected in other parts of Europe as well. Clauicorona piperala 
(Kauffm.) Leathers & Smith, finally, d iffers from C. dryophila in (i) being branched 
vcrticillately in 2- 5 ranks, (ii) wider branches, (ii i) hirsute stipe, (iv) thin-walled 
spores, and (v) occurrence on conifer logs. 

From all these species, C. dryophila differs moreover in the possession of conspicuous 
chlamydospores. 

REFERENCE 

Dooo, J. L. (1972). The genus C/auicorona. in Mycologia 64 : 737- 773· 

MELASTIZA FLAVORUBEXS FOUND I~ THE . ETHERLAXDS 

R. A. MAAS CEESTERAI'-IUS 

Rijksherbarium, Leiden 

~ [rn.ASTIZA FLAVORUDENS (Rchm) PftStcr & Korf apud Korf 

LGtoscyplw tkpresso var. jlauorubtns Rehm in P. Sydow, Mycoth. march. , ~o. 884. 1885 (?), 
without dcscr., not validly publ.) - Jlumariajlauorubens Rehm in Rabenh., K.ryptog Fl. II 1 

(3) : g6o. 18g4. - Mtlastuajlauorubtns (Rehm) Pfister & Korf apud Korf in Phytologia ltl : 204. 
1971. 

Type distribution: P. Sydow, Mycoth. march. , No. 884. 

Apothccia up to 7 mm across, sessile on a narrow base, cup-shaped to discoid. Disc 
orange-red, somewhat paler than Seguy o. 181 (equalling Methuen 7 B8). Re­
ceptacle dingy orange-yellow, marked with closely sraced darkish brown warts or 
short veins made up of bunches of excipular hairs. (The hairs may also be visible 
individually.) Excipular hairs up to 70 ttm long, 8-t2Jtm wide, shorter towards 
margin, few-celled to r-cellcd, with moderately thickened, yellow-brown walls, 
with blunt tips. Ectal cxcipulum of textura globuloso-angularis (cells 12- 30 X 12-24 
tJm), towards medullary excipulum gradually passing into textura intricata-like 
tissue. Asci 195- 225 X to-12 J.Lm, 8-sJ?Orcd, not blued by iodine. Spores ' 3·4- t6.r X 
7.2-81'm (probably not quite mature), obliquely r-seriatc in ascus, 1-celled, ell ipsoid, 
with a cluster of small oil drops at each end, ornamented. Ornamentation con­
sisting of smaller or larger blobs (the largest at the ends of the spores), which readily 
stain blue in Cotton Blue and which arc united by a low, incomplete reticulum. 
Paraphyses 2-4J.Lm wide, septate, branched near base or simple, apices clavate, 
6-8 J.Lm wide, densely filled with orange gran\liations and droplets which turn green 
in iodine. 
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On damp, moss-covered sand near a pond. 
1\etherlands: prov. Overijsel, Deventer, De Wijtenhorst, 22 June 1969, Mr. & 

Mrs.]. H. Piepeubroek ( L). 

:\ot previously recorded from this country. 

There is an annotation slip by Korf & Pfister in Herb. Stockholm indicating the 
following material as holotypc: '16 / ? Geoscyplla depressa ( Ph ill.) var. jlauombens Rehm 
I Auf feuchter Erde unter Geblisch in Grunewald I August 1885. leg. P. Sydow / 
(Scheibe frisch gclblich roth !)' Apparently they acted under the presumption that 
this material was part of Sydow's Mycotheca marehica 884, a copy of which is also 
present in S . This is an error. The label of this exsiccatum reads: 'Auf Erde im 
T hicrgartcn b(cil Berl in I ?· 1885. leg. P. Sydow.' The holotypc label stuck to the 
envelope marked 1 o. 16 should be removed; it is o. 884 which serves as type 
distribution. 

2 

Figs. 1- 3. J\,fclast~afla~'Orubm.r.- 1; 2. A young and an almost mature spore taken from the 
Dutch collection.- 3· Immature spore fro111 Stockholm copy of Mycoth. march. 884. 

(All figures, X 2lloo). 

The copy of this cxsiccatum at Stockholm is rather poor, containing two and a half 
apothecia, while the copy at Uppsala is somewhat better in having more and better 
preserved apothecia. 1 I used a loose fragment (probably from ncar the centre of an 
apothecium) of the Stockholm material for the following redescription. 

Ectal excipulum uf textura globuloso-angldaris (cells 13.5- 35 X •3·5 22/tm), 
bearing scattered cxcipular hairs 27-70 X 6-121tm, with o-3 septa, with moderately 

• 1 gratefully acknowledge the loan of valuable material from the herbaria at Stockholm and 
Uppsala. 
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thickened, somewhat brownish walls, and with blunt tip. Asci g- to !Lm 'vide, 
8-spored. Spores 16.&-tg. 7 X 6.3-8.1 pro (somewhat swollen from the harsh treatment 
they had been subjected to?), obliquely t-ser iate in ascus, •-celled, ellipsoid, with a 
small oi l drop at each end, with very faint ornamentation of scauered spots and few 
lines of incipient reticulum. Paraphyses 2. 7-3.6 pm, septa te, with apices 4·5-6·3/Am 
wide. 

0 CEROCORTICIUM P. HEN~ .• A CE US DE 'CRlBEO FROM J AVA 

W. j ULICH 

Rijkslterbarium, Leide~t 

Jn t8gg, P. llcnnings described a new genus of 'Thclephoraceac', vtz. Cerocorticium, 
based on two specimens collected by E. 1yman and Yi. Fleischer on Java. According 
to him these specimens represented two different species of his new genus. 

The descriptions llcnnings gave of the genus and the two species arc rather poor 
and incorrect. His diagnosis of the genus runs : 'Rcsupinato·efrusum, subgelatino­
sum, sicco ccraccum. Hymcnium glabrum, lacve. Basidia conferta. subclavata, 2-
stcrigmatibus. Sporae cllipsoidcae vel ovoideae, hyal inac.' (p. 138, in reprint p. 40). 
In a short discussion he declared the genus to be quite different from any Corticium 
because of the permanently 2-sporcd basidia and distinct from Michenera because of 
the absence of paraphyses. Contrary to this, examination of the type material revealed 
that the basidia arc a lways 4-spored and paraphysoid hyphae arc always present! The 
two speci1~ C. bogoriense P. Hcnn. and C. tjibodmse P. Hcnn. arc conspecific and 
nothing else but Corticium ceraceum Bcrk. & R av., as already mentioned by von 
Hohncl ( •g •o). 

At the time of Hennings and von Hohncl the genus Cerocorticium seemed un­
necessary since there was no reason for removing the two species from the main 
genus Corlicium. But nowadays this genus has been split up in a large number of 
sm.1ller genera, most of which a rc probably good. In th is series of genera Cerocorli­
cium P. Henn. has a clearly delimited place. The genus is characterized by ccra<'cous 
basidiocarps, large basidia and large inamyloid spores, as well as by the presence of 
paraphysoid hyphae between the basid ia and clamp-connect ions a t all septa. Up to 
now this genus is monotypic, but several other species of uncertain affinities will 
probably show to have their proper place in this genus. 

The question that remains is, from which name the speci fic epithet has to be 
taken: from Corticium molle Bcrk. & Curt., C. ceraceum Bcrk. & Rav. , or C. anneniaa1m 
Sace. 

Type material ofCorticiwn ceraceum Bcrk. & Rav. was distributed in 1855 in Ravenel, 
Fungi Carol. Exs. III, 29 without any description, leaving the name a nomm nudum. 
T he description was not published until t8go by Massee. In the mea ntime (1868) 
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~ig. I. Ctroccrticium molle (Bcrk. & Curt ) J r h 
(thm- or. slightly thick-walled), and basal hyp~a~ · - Spores, paraphysoid hyphae, basidia 

(All Ftgs. from A. L. Welden, L g67.254-oss) .. 
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Berkeley published a new name accompanied by a description for the species in 
question, viz. Cortidum molle Bcrk. & Cun., based on material from Cuba. Some 
years later he redescribed the same species under the same name ( 1873). In 1874 Fries, 
obviously without any knowledge of the species published by Berkeley, transferred 
Theleplzora mollis Fr. 1821, a qui te different species, to Corlicium. When Saccardo 
( 1888) compiled the species descript ions for Sylloge Fungorurn Vol. VI , he twice 
found the name Corlicium molle and proposed for the younger epithet 'molle Bcrk. & 
Cun.' the new name Corlicium armeniacum Sacc. lt may be added that he did not 
accept the species 'molle Fr.' as belonging to Corlicium, but placed it in the genus 
Hypoch11us. 

Since the name Corlicium molle lkrk. & Curt. is the oldest one available for the 
species in question, and since Corlicium molle (Fr.) Fr. is a later homonym, the epithet 
'molle Bcrk. & Curt. ' is to be used in connection with Cerocorticium. 

C E Roc o R T 1 c 1 u M P. I [cnn. 

Cnocorticium P. Hcnn. in 0. Warburg, Monsunia 1 : 138. t8gg; in Engler & Prantl, NatUrl. 
PI!Fam. 1(1u) : 553· 1900. Type species: Cerocorticium bogorien.u P. Hcnn. t8gg = Corticiwn 
mollt Bcrk. & Curt. 1868. 

Basidiocarp resupinate, effused, ceraceous. Hymenial surface more or less even, 
li~ht coloured. Hypha! system monomitic. Hyphae hyaline, thin- or thick-walled, 
with clamp-connections. Paraphysoid hyphae present. Basidia large, clavate or 
broadly cylindrical, with a basal clamp. Spores hyaline, smooth, large, inamyloid, 
with a rather large apieulus, more or less t.hin-walled. 

Scope: originally described with two species, up to now monot.ypic. 

Cerocorticiwn moUe (lkrk. & Curt.) Jiilich, comb. nov. 

Corticium molle Berk. & Curt. inJ. Linn. Soc. (Bot.) to : 336. 1868 (basionym) ; nol.r{Fr.) 
Fr. 1874· 

Corticium armtniacum Sacc., Syllogc Fung. 6: 637. 1888. 
Corticiwn uraaum Bcrk. &. Rav. ajmtl Masscc 1i1j. Linn. Soc. (Bot.) 27 : 150. t8go. 
Cnocorticium bogorinrse P. Hcnn. in 0. Warburg, Monsunia 1 : 139 (in reprint p. 41 ) . t8gg. 
Ctrocorticium tjibotlnrse P. Hcnn. ;, 0. Warburg, Monsunia 1 : 139 (in reprint p. 41 ). 18g9. 
Corticium maurilianum Berk. in herb. 

Basidiocarp resupinate, effused, adnate, hymenial pan ceraceous, basal pan as 
well as margin often more membranaceous. Hymenial surface even or slightly 
waned, yellowish-orange, not or only sl ightly cracked when dry. Hyphae hyaline, 
always with clamps, often wirh oily droplets in the cytoplasma, thin-walled and 
agglutinated in the hymcnium, thick-walled (up to 1.31at1) in base of context, often 
somewhat torulose and densely interwoven but not glued together, 2- 4 11m in di­
ameter. Paraphysoid hyphae hyaline, thin-walled, irregular-cylindrical, with some 
oily droplets in the cytoplasma and a basal clamp, 2- 3 pm in diameter. Basidia 
hyaline, clavate, thin- or slightly thick-walled, with a basal clamp, 4o-70 X 7-9 pm, 
with four large and slightly curved sterigmata 7- ro X 1.5-2.2 p.m, contents of unripe 
basidia with some large or many small oily droplets. Spores hyaline, thin-walled, 
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smooth, often with oily contents, with large, conspicuous apiculus, 15- 18 X 5·9-7 pm; 
germination mostly with one germ tube, often a secondary septum formed in spores 
concentrating the amount of cytoplasma. 

CYTOLOGY. Basal hyphae 2-nucleate. 
REACTIOr-<s.- No part of basidiocarp amyloid, dcxtrino id or cyanophilous. 
DLSTRJBUTION.- Kno\vn from the southern parts of North America, Mexico, Cuba, 

l'\orrh and South Africa, and J ava. 
M,\TERI.AL STuorr::o.- oR T H AM E R 1 c A, U.S.A.: Louisiana, St. M artins­

viUc, 11 April 1898 and 14 March 18gg, II. B. LAnglois (S) ; Louisiana, Plaquemines 
par., Hebert Center, 12 March 1972, II. L . Welden (L) ; Ohio, C. C. Lloyd (S) ; 
South Carolina, R(U)enel (= Ellis, r . Am. Fung. 6o7) (K, ). 

CuB A: C. Wright (S). - Wright, Fung:. Cub. 44G (K, S). 
A F R 1 c A: Algeria, Zambese, Torrend (S) . 
.J AvA: withou t any dates, types ofCerocorticium bogoritll.ft P. r lenn. a nd Cerocorticium 

tjioodense P. Ilenn. (S). 
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A NEW SPECIES OF CORY1 ESPORA 

w. ~. L OERJ\KKER 

Cmtraalbureau voor Schimmelcultures, Baam 

In the course of investigations on fungi occurring on bark of deciduous trees, au 
Wlknown dcmatiaccous fungus was encountered. Because of its long, septate conid ia, 
arising from the apex of dark conidiophorcs, the specimen was thought to represent 
an undescribed species of the genus Corynespora Ciissow. Th is identification was 
kindly confirmed by Dr. M. B. Ellis, C. M . 1., K cw. 

Corynespora prolifcrata Loerakker, sp. 110v.- Fig. 1 

Coloniae nigrae, irrcgularcs, cffusae. Mycelium in substrato immcrsurn, partim et supcr­
ficiale, c bypbis ramosis, lcvibus, h>•alinis, tcnu itunicatis, 2.5- 41•m crassis constans. Stromata 
superficial in c singulis vel paucis sLralis cellularum brunncarum, irregularium, 5 20 t•m 
crassarum constantia, parietibus ad 1 11m crassis. Conidiophora si ngu la e cellulis stromatis, 
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Fig. 1. Corynespora prolifirata. - a. Myceli um. - b. Stromal cells and conidiophorcs. -
c. Conidia. 

nonnumquam et e hyphis mycclialibus oriuntur, erccta, simplicia, recta, fusca, levia et fere 
crassitunicata, plerumquc bis vel ter scptata, 3o-70 1•m longa, 7-8(-10) pm crassa; porus 
apicalis circa J.Sflm diam., zona fuscata crassitunicata circumdatus. Conidiophora saepc 
pcrcurrcntcr prolifcrant in partcm sccundariam uni- ad triccllularcm. Conidia singula 
oriuntur, primum sursum hyalina ct fragil ia, apiccm versus maturant; extcnsio nonnumquam 
intcrrupta ct subindc continuata zonam fuscatam, constrictam rclinquens. Conidia matura 
olivacco-brunnca, crassilunicata, lcvia, recta vel modicc curvata, rostrata vel obclavata, 
6-19 septis pracdita, go 185pm tonga, dcorsum 12 •311m crassa, sursum 4·5/•m. 

Typus in Herbario 1M! 183.273 (in llerb. CUS 79) pracscrvatur, lcctus in ligno Fagi 
s;·lvaliCIIe propc Bnam. 

Colo11ie.r black, irregular, effuse. Mycelium immersed in the substratum, occasionally 
superficial, composed of branched, smooth- and thin-walled hyphae consisting of 
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hyaline, rounded cells g- 6 X 2.5-41£m, locallr. with somewhat inflated, pale brown, 
rather thick-walled cells. Stromata superficia, composed of one or few cell layers; 
cells brown, irregular in shape, 5- 20 I'm in diameter, with up to I pm thick walls. 
Conidiophores arism!{ singly from cells of the stroma, occasionally d1rcctly from the 
mycelium, erect, sunple, straight, dark brown, smooth- and rather th1ck-walled, 
(o-)2- 3(- 5) septate, 3o-75pm long and 7-8(-10) pm wide. Apical pore c. 1.5flm 
wide, surrounded by a darker thick-walled zone. Frcqucnliy the conicliophore 
proliferates percurrcntly and gives rise to a short, 1- 3-cellcd secondary conidiophore; 
rarely a tertiary conidiophore is formed. Conidia arising singly, when young apically 
with a hyaline, fragile wall, ripening from the base towards the tip. Extension growth 
often interrupted at irregular sequences and continued afterwards, usually leaving 
darker, constricted zones. Matt1rc conidia olivaccous brown, smooth-walled, straight 
or slightly curved, rostrate to obclavate, with 6 19 septa, go 18511m long; width 
12- 13 pm in the broadest part, 4·5 pm ncar the apex and 3 4 11m at the usually 
truncate, darkened basal scar. 

Type : IMI 183.273 (slides in herb. CBS no. 79), on wood of Fagus sylvatica L., 
Baarn. 

Corynespora proliftrata is closely related to C. gigaspora (Berk. & Br.) M. B. Ellis, 
which differs by conidiophores usually arising in small fascicles from a stroma, and 
by narrower conidia with larger basal ~cars. Corynespora polyphragmia (Sydow) M. B. 
Ellis is a lso similar, but has broader conidia and basal scars, and longer conidiophorcs, 
which mostly arise in groups and frcqucmly show up to four pcrcurrcnt prolifera­
tions. Corynespora uismiae M. B. Ellis can be distingui~hcd by smaller conidia, and C. 
smithii (Bcrk. & Br.) M. B. Ellis by longer conidiophorcs, which often occur in dense 
tufts, and cyl indrical conidia with a larger basal scar. Corynespora cassiicola (Bcrk. & 
Curt.) Wei possesses long conidia too, but can be recognized by the absence of any 
stroma. In a number of species of Corynespora, e.g. in C. gigaspora, C. polyphragmia and 
C. vismiae, Ellis ( 1957, 1961, 1963) describes similarly constricted conidia as in C. 
proliferata, but regards them as conidial chains. In C. proliferata, however, no frag­
mentation of conidia could be observed. 
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MARASMIELLUS CAESPITOSUS (PAT.) SI NG. IN THE ~ETHERLANDS 

M. E. I OOROELOOS 

Rijks!lerbarium, uidm 

In the la te summer of 1971 a tiny whit ish agaric was collected by the algologists C.J. 
den Hartog and V. N. de J onge on dead leaf-sheaths of ]uncus marilimus in Lite sal t­
marshes of the Mokbaai on the island of Tcxel (prov. Noord-Holland). When the 
material arrived at the Rijksherbarium it was in a bad condition because of age and 
transport, and a thorough microscopical ana lysis was therefore d ifficult to make. 
During the three fo llowing years, however, I succeeded in collecting more material 
in a bellcr sta te from the same locality and also from another salt-marsh on the island 
of Coerce (prov. Zuid-Holland) in the south-western part of the 1ctherlands. 

The fruit-bodies of this charactenstic species are· marasmioid, about 1 em high 
with a white or yellowish pileus, slightly decurrent, white lamellae and a pruinose, 
blue-grey stipe. 

Then. a re two species, both described from Tunesia, of which the descriptions more 
or less fit this ma rasmioid agaric. 

First there is Marasmius trabulii Maire, transferred to the genus Marasmiellus 
Murrill by Singer. Maire describes this species as occurring on stems and rootlets of 
Scirfms holoschoenus var. australis, a sedge growing on the same type of brackish soils as 
Jrmcus marilimus. His description is very comprehensive and there seems to be no 
significant discrepancies between the type collection and the collections mentioned 
above. 

Secondly there is Clitocybe caesfJilosa Pa t. , also occurring in Tunesia, collected on 
dead culms of the grass Erianlhus ravennae. Singer ( 1946 : 129) studied the type and 
concluded that this species had to be transferred to Marasmiellus. He considered 
Patouillard's species very closely related to Marasmiellus tricolor (Alb. & Schw. ex Fr.) 
Sing. because of the habit and the covering of the pileus and the stipe. He discovered 
that the spores, which according to Pa touillard's description measure g-10 X4-5 pm, 
are much la rger when ma ture, viz. 12.5-19 X s-6·5 /tm. Singer himself did not study 
specimens of Marasmius lrabulii Maire, but in his opinion there is not much to d istin­
guish Clilocybe caespitosa from Marasmius lrabutii. After comparing Patouillard's 
description with that of Maire and with my notes on the Netherlands' collections, I 
sec no reason not to accept Singer's view. As Patouillard's name has priority, Maras­
miellus caespitosus is the correct name, and Marasmiellus trabutii a later synonym. 

MARASMIE LLt;S CAESPITOSliS (Pat.) Sing .- Figs. 1- 7 

Clit«ybe Clttspitosa Pat. in C.r. Congr. Socs sav. Paris, Sect. Sci.: 248. ' t908' [ 1909). Maras-
miellus eaupitosus (Pa t.) Sing. in Pap. Mich. Acad. Sci. 32: 129. 1946. 

Marasmius trabutii Maire in Bull. Soc. bot. Fr. s6 : 278-279, pl. xx, figs. 15- 23. •909· -
Marasmiellus trabutii (Maire) Sing. in Lilloa 22 : 300. '1949' [rgsr). 
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Pileus ( 1.5-)4-8 mm broad, 1-3 mm high, conic<H:onvcx to plan<H:Onvcx, older 
specimens often fla t or slightly omphaloid, often with a distinct papilla, with in­
curved margin in young specimens, sometimes weakly radially stria te-sulcate, 
g labrous, or finely powdcry-pruinosc (under lens), sordid white, at centre (very) pale 
ochraceous-ycllow (3/\2 3A3). 1 Lamellae ( 7- ) 1 o-1 6, unequal, with 1- 2 5 lamcllulae 
between each pair, sometimes forked or anastomosing, broadly adnatc to slightly 
decurrent, concolorous with cap, somewhat waxy, white (remaining whitish several 
hours after collecting). Stipe (3- )5-8 x o.2 o. 7(- 1) mm, with bulbous base 1- 1.5 mm 
wide, whitish-cream at apex, downwa rds passing through yellowish-r-cyish or 
olivaccous-greyish colours (3C6-3D6) to dark blue-grey at base (221<2, 23F2), 
pruinose-pubcscent, with whitish, towards base more closely set hairs, sometimes 
g labrcsccnt with al?e, clastic, very narrow hollow or solid. Flesh of pileus and stipe 
white. Smell indistmctive, fungoid. Taste mild. Spore print whitish-cream (Romag­
ncsi's colour chart in 'Lcs Russltlcs': 1 b-2a, 'blanchil.lrc' to 'cl"cmc-bla nchatre'). 

Spores ( 1 1.5- ) 12.6-1 7·5 X 5·5-7·8 /~m, obovate, sometimes lacrymoid, smooth, 
hyaline, often with 1 or 2 gutntlae and many granules, with large apiculus. Basidia 
36-45 X g-12 p m, 4-sporcd, clavate, with clam.P; sterigmata often short with a 
broad base. Subhymcnium composed of branch1ng hyphae. Edge of lamellae with 
marginal hairs varying from simply fusiform with an abrupt conical tip to irre~larly 
coralloid-nodulose or branched, scattered among basidia. Trama of lamellae Irregu­
la r, consisting of hyphae 3-8 p.m wide, more or less embedded in a gelatinous matter; 
trama of pileus organized in the same way. Pileipcll is consisting of interwoven, 
mostly l"epent, irregularly branching, warty hyphae, w•ith heavy incrustations. 
Cortex of Stipe made up of dark brown hyphae 5- 11 J.lm wide and thick-walled 
(- 2·5/tm), in cross-section round to ovate or polygonal; free tips of s11rface hyphae 
forming sinlple or 2-celled, often sligh tly warty, hyaline hairs with brown base. 
Context of stipe also with thick-walled hyphae but paler brown to nearly colourless. 
Hyphae all non-amyloid; clamp connections abundant. 

HABITAT. olitary or subgregarious on dead leaf-sheaths of dense clumps of 
June/IS maritim11S L. in salt-marshes a long the ::"'cthcrlands' coast, August-September. 

MATERIAL. EXAMINED.-N ETHER 1.. AN 0 s : prov. Noord-Holland, island of 
Tcxcl, Mokbaai, 23 Aug. 197 1, C. J. dm HarUJg; 1 1 Sept. 1971, V. N. de Jonge; 7 . cpt. 
1972, 25-26 At1g. 1973, and 22 Aug. 1974, M. E . .Noordewos; prov. Zuid-Holland, 
island doerec, Kwade !lock, so Sept. 1974, A. E. ]a11sen & M. E . .Noordeloos (all 
coli. in L). 

Marasmiellus caespitosus is quite close to M. triCQ/or (Alb. & Schw. ex Fr. ) Sing. in 
having a whitish pileus, a bluish-gs:cy stipe and the same type of covering of pileus and 
stipe; it differs in having lamellae remaining white after desiccation, much larger 
spores, typical marginal hairs and perhaps in the gelatinous trama of pileus and 
lamel lae. 

I These numbers refer 10 lhc colour code: Komcrup & Wanscher, Methuen handbook of 
colour, 2nd cd. London. 1967. 

Figs. 1-7. 1HarasmieUus ciUSpilosus (Pat.) Sing. - 1. Carpophorc ( X 4). - 2. Carpophorc, 
radial section ( X 4).- 3· Spores (X 8oo).- 4· Basidia ( X !loo}. - 5· Marginal hairs ( X 8oo). 
-6. Radial section of s1ipe, surface hyphae wilb hairs (X 16o) . - 7· Radial seclion of pileus; 
a. PiJcipcllis, b. Trama=gclaliniu:d zone, c. Subhymenium, d. Hymenium (X r6o). 

(1, 2, and 7 from Mokbaai, 7 Sept. 1972; 3, 4, and 5 from Goeree, 10 Sept. 1974; 6 from 
Mokbaai, 25/26 Aug. 1972) 
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In the mycological literature I did not find records of M. trabutii or M. cOlSpitoSUJ 
from Western Europe, so perhaps the Netherlands' collections are the first. In 
western Europe this species is possibly restricted to ]uncus maritimus, and since not 
many mycologists collect in salt-marshes, this Alarasmiellus may not be uncommon 
along the European coasts where its host occurs. 
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