
GENERIC RANKS IN THE MYCOTORULAE 1 

RAFAEL A. TOM 

In a paper by the author (1") it was demonstrated that 
medical mycology ha s such a wide range of interpretations 
fo r what constitutes its Monilia -concept that, in the light of 
our knowledge of the group of a sporogenous fungi which 
doctors of medicine call by this genus name, it is possible to 
separate th ese organisms into as many as twenty distinct 
an d widely unrelated genera. Since the publication of Berk
hout's thesis (2), in which she calls attention to th e mor
phological and physiological differences in some of the med
ical Monilias , ma ny papers have appeared, and new facts 
have been discovered re garding the group. 

The most recent paper on the subject is tha t of Langoron 
and Talice (38 

) . The authors pr esent a new classification and 
arrangement of th e previous classification of Ciferri and 
Redaelli (48 

) . 'I'his last work has been also r evised by its 
author s (4b

) . A comparison of the two revis ions will help to 
elucidate some of th e facts regarding the validity of the 
genera discussed and th eir relative posit ion in their classifica
t ion. 'While Ciferri an d Redaelli include the genera B lasio
d.endrion Ota , Geotrichwm. Link, P seudomucoderma Vlill, 
Pseudomondia Geiger, Cand ida Berkhout, Mycotorula Will 
a nd En anti otharnnus Pinoy ; Langeron and Talice do not 
r ecognize the genera Pseudomucoderma and Pseudomoni
lia, make Enantiothamnus a synonym of Mycotorula, and 
propose the following new genera, Mycotoruloides, Mycocan
aida and Geotrichoides. In many instances the type species 
are changed to conform with the new genus-concept presented. 
The validity of these changes will be discussed la ter. 

The subfamily :MYCOTORULAE Ciferri is characterized by 
saccharomycetous forms which never produce conidia and 
whose hlastospores are encountered mixed with the mycelial 
hyphae. Other physiological characters also differentiate the 
group. 'I'he type-genus of th e subfamily is Mycotorula Will. 
. A di scussion of this genus as interpreted by Langeron and 

'I'alice and by Cifer ri and Redaelli will show that we are too 
fa r from a uniformity of concepts in this gr oup of organisms. 

Mycotorula ",Yill(5) was amended by Ciferri(6) as follows: 
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" Cellulae ova les saepe oblungate, mycelium septatum ramo
sum, r are cum gemmatione non aut breve catelu nata, rarius 
cum pseudomycelio continuo. Endosporae ea rentes, Vegeta
t io superficialis et coloniae gigantes plieatae et crate r ifor 
mes " . Though no type species is designated by Will, the first 
one described, according t o the accepted rules of nomencla
ture, should be considered as such. For this reason, Cifer r i 
and Redaelli (4°) selected Mycotorula croterica Will, as the 
type, since it conforms mor e closely with th e description of 
the genus. Langeron and Talice on the other hand (3a p. 43) 
al so amend th e char acters of the genus and give quite a dif
ferent concept, designa ting another type species: Mycotorula 
albicans (Robin ) Langeron an d Talice. 

A di scussion of the facts regarding this last mentioned 
species will reveal the nonvalidity of their Mycotor·ula con
cept. This fu ngus wa s first described as Oidium. albicams by 
Robin(7). Later, Zopf(8) transferred the species to Monilia 
albicans. In hi s studies with the organism which causes 
thrush in human beings, Vuillemin (9), working 'wi th the 
species Oidiusn. albicans, in th e sense of Robin, found a8CO
spores, and on the strength of these str uctures, renamed the 
species, Endomuces albicans (Robin) Vuillemin. According 
to the established r ules of nomencla ture (and medical mycolo
gists are bound to conform with them) if the perfect st age 
of an imperfect form is encountered, the fungus takes the 
former name and the latter is no longer valid. Endomyces 
Rees is a genus of the Gymnascales, an order of the lower 
Ascomycetes, and Oidium albican« Robin, therefore, becomes 
a nomen nu d'ltm. 

The Mycotorula-concept of Langeron and TaHce (3b 
) is 

further complicated when they include Enantiothamnu.s Pinoy 
as a synonym of Mycotorula Will. As defined by its author, 
the former genus differs fr om the latter in the fa ct that the 
budding cellules are normally spaced on the sides of septate 
mycelial hyphae. This cha racter leads Archibald and Chalm
ers (10) to establish a new family, ENANTIOTHAMNAOEAE, for 
its inclusion. Here again, we have another instance of di s
regard for th e rules of nomenclature. Enamtiothamnus Pinoy 
antedates Mycotoru.la Will by five years. If they are synony
mons, as the au thors suggest, th e genus should bear the 
former name, for reason of p rior ity. But still more confu
sion is caused in respect to this matter when Langeron and 
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Ta lice include the only species of Enantiothamnu«, E . braulti 
Pinoy, as a probable synonym for B lastodendrion. Ota, thus 
sugges ting that the three genera are co-specific. Blastoden
drion Ota is a t r ansitional genus between the T OR LOPSIDEAE 
and :MYCOTOItULEAE and differs from Myco torula Will in the 
complete absence of t r ue mycelial elements. 

For th e reasons just mentioned we propose that the My
cotomla-type of Langeron and Talice, Endomuces albicam« 
(Robin) Vuillemin be discarded and that the first described 
species of Will, Mycotorula craterica, be reinstated as the 
type. Also that Enantiothamnus Pinoy be considered as a 
separate genus until more complete data of its species E. 
brau lt i P iney, is obtained. 

The criterion for the est ablishment of the new genus My
cotoru loides Langeron an d Talice is the behavior of the 
species on culture media, where the fungus shows that "Le 
type normal peut sub ir toute une sorie de modifications dont 
la premiere est une complica tion des verticilles qui, au lieu 
de r est er simples devienent ramifies ot composes: ce era lo 
nouveau genre MycotOrllloides". 'I'hat fungi are very va
riable as to form and cult ural characteristics ha s been re 
peatedly demonstrated iiI the va rious works on physiologi c 
races, str ains and salt ants. The author (1b) differentiated 
eleven str ains of Glocosporium. mUSarll1n Cooke and Massee 
on the basis of their beha vior in culture media. All these 
stra ins dep ar ted from the or iginal in the am ount of aerial 
mycelium, r ate of growth, zona tion, color, type of sporula
tion an d, in some case s, typ e and shape of the spores. Yet 
they were all der ived from a single monospore cult ure. In 
their studies on the TOUULOPSIDACEAE, Ciferri and Redaelli (4d

) 

found that this group of fungi have such a wide range of 
variability in culture that it is impossible to obtain the same 
form of growth an d morphology in differ ent transfers of the 
same media. Moreover, "Experim,ents made by one of us 
and not as yet published, show that a given medium may have 
notable influence on the biological activities of a species, .... " 
Butler (11) commenting on the importance of physiology on 
the delimita tion of species points out that "It is largely a 
question of being able to use particular nutrient materials or 
of being abl e to alter substances by enzyme action so that 
they may be assimilated or at least neutralized. It appears 
to be extremely doubtful if any more weight should he attached 
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to host specialization in the parasites than to cultural char
acters in the saprophytes, and if we refuse to accept the one 
in classification it is difficult to justify the use of the other". 

The delimitation of species on cultural characters is a dif
ficult task. Much more unreliable is the recognition of genera 
on . this basis. Two different points of view are in vogue 
among' taxonomists as to what constitutes a genus. Some 
believe that a genus is an obj ective entity made up by a group 
of species differing from other groups of species by certain 
distinctive and fixed morphological characters. Others, how
ever, state that it is a mental concept. If we accept the first 
definition and consider the amount of variations to which a 
species is subjected in culture media we a re forced to discard 
Mycotomloides Langeron an d Talice and consider its ty pe 
species as a modified J.11ycotorula. On the other hand, if the 
second definition is followe d, the genus will also be a Myco
torula since one can hardly differentiate between their figures 
for Mycotorula albicans (PI. I, Fig. 3.) and Mycotoruloides 
ovalis (PI. 2, Fig. 3.) 

Mycocandida is an other of the new genera proposed by 
Langeron an d Talice. The distinctive character is the ratio 
of mycelial branches to blastospores. This character is very 
insufficient, since the abundance or scarcity of mycelium is no 
criterion for differentiation among genera. Moreover, their 
concept of this genus is the same as that of Berkhout (2) 
for her genus Candida. On the other hand, Candida, in the 
sense of Langeron and Talice (4C 

) is a Redaellia Ciferri. 
Geotrichoides resembles Proteomqces Moses et Viana (12) 

and until further studies are made we propose that they be 
considered the same. The figures given by Langeron and 
Talice show clea rly th e two types of blastos pores and mycelial 
hyphae, although no mention of them is made in the de
scription. 

This brings us to a discussion of the genera that are to 
be included in the Myeotorulae. Of the total number of 
genera already described, only nine can be definitely identified 
on their morphological characteristics. In view of our limited 
knowledge of the group and for the sake of conservatism and 
caut ion, we are regarding the other genera as imperfectly 
known forms with no systematic standing. The following 
key attempts to bring out the morphological differences of 
the genera. 
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KEY TO GENERA O}<' THE :MYCOTORULAE 

Cells normally of two types, one saccharomycetous, the 
other elongated, forming pseudo-mycelium and true mycelium; 
Subfam. MYCOTORULEAE Cifer r i. 

T.	 Mycelial hyphae of two types, septa te and aseptate, 
resulting f rom the germination of two sorts of 
arthrospores Gen . l. 

Proteomyces Moses and Viana. 
II.	 Either mycelial or pseudo-hyphae produced and these 

of only one kind. 
A. Only pseudo-hyphae present. 

1. Cells	 aggregated in a crown. . . . Gen. 2. 
Blastodendrion Ota, 

B. True mycelial hyphae present. 
1.	 Crowns of blastospores not clea rl y distinct. 

a.	 Cells rectangular with rounded ends. 
. . . . . . . . . . . . . . . . .. Gen. 3. 
Geotrichum Link. 

b. Cells filiform. . . . . . . . . . . Gen. 4. 
Pseudomycoderma Will. 

2.	 Blastospores not forming cr owns. 
1.	 H yphae continuous. . . . . . . . Gen. 5. 

Ps eudomonilia Geiger. 
2.	 Hyphae septate. 

a.	 Blastospores catenulate. 
1. Cells	 long inserted at the apex of 

hyphae. . . . . . . . . . . . Gen. 6. 
Candida Berk. 

2. Cells verticillate at the apex of hy
phae. . . . . . . . . . . . . Gen. 7. 
Redaellia Ciferri. 

b.	 Blastospo r es aerogenous or pleuro
genous, no t catenula te. 
1. Cells	 irregularly spaced along hy

phae. . . . . . . . . . . . . . Gen. 8. 
Mycotorula Will. 

2. Cells	 regularly spaced, always 
pleurogenous Gen. 9. 
Enantiothamnus Pinoy. 

The	 abo ve classification is of necessity too artificial. If 
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we consider the absence of a sexual reproduction in the group 
and the great variability in morphology and physiology in
duced hy differences in subst rates among th e fu ngi, we must 
admit that long and continuous studies a re necessary in order 
to discover th e phylogenetic relationships of the group. Not 
until these are discovered can we produce conclusive evid ence 
as to th e proper position in classification and validity of the 
genera now considered under the Mycotorulae. 
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