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A B S T R A C T  

The classification or the Hyphomycetes is discussed with special reference to spore types, 
.conidiophore behaviour and initiation and development of spores. Eight basic morphological spore 
types are recognized : the blastospore, the gangliospore, the phialospore, the porospore, the arthro- 
spore, the meristem-arthrospore, the spiculospore and the chlamydospore. No taxonomic significance 
is attached to the chlamydospore. It is pointed out that the forms now placed in the .Mucedinaceae, 
the Demntiaceae, the Tuberculariaceae and the Stilbaceae of Saccardo may be placed in six Families as 
suggested by the author earlier : (i) the Torulaceae (Type genus, Tonrla Pers, ex Fries) for forms 
producing blastospores ; (ii) the Bactridiaceae (Type genus, Bactridium Kunze ex Fries) for those 
producing gangliospores ; (111) the Tuberculariaceae (Type genus, Tubernrlaria Tode ex Fries) for those 
producing phialospores ; (iv) the Helminthosporiaceae (Type genus, Helminthnsporiurn Link ex Fries) 
for those producing porospores ; (v) the Geotrichaceae (Type genus, Geotrichum Link ex Sacc.) for those 
producing arthrospores ; and (vi) thc Coniosporzaceae (Type genus, Coniosporium Link ex Fries) for 
those producing meristem-arthrospmes. The Families are subdivided into Sections on the basis 
of characters of the conidiophore related to spore initiation and development, the presence or absence 
and nature of "sporogenous cells", the presence or absence of "separating cells" and certain distinct 
modes of spore formation which are outlined. Twenty-four Sections are delimited and tentatively 
keyed out : thirteen in the Torulaceae, four in the Bactridiaceae, two each in the Tubercu1ariaceae, 
the Helminthosporiaceae and the Gwtrichaceae, and one in the Coniosporiaceae. A separate Section 
is provisionally suggested for forms producing spiculospores. Typical examples of genera for each 
Section are together with illustrations. Some of the dificulties still requiring solution are 
mentioned, including those relati~lg to speculations about the classification of the Hyphomycetes 

their perfect stages so far as known. I t  is emphasized that critical and thorough studies on 
generic types inadequately or imperfectly understood are an urgent necessity. 

Although Saccardo's (1880, 1886) classification of 
fhe Hyph~m~ce tes  has been in wide use ever since 
lt was first proposed and later elaborated in the 
Sylloge, there has been much general dissatisfaction 
w!th it. It is now generally agreed that the primary 
criteria on which the Mucedinaceae, the Dematia- 
ceae, the Tuberculariaceae and the Stilbaceae ;were 
Separated by Saccardo are not sufficiently reliable 
(see Hughes 1953a ; Subramanian, 1958). In the 
search for better criteria for classification, which are 
a pre-requisite for good taxonom , significant ap- 
proaches have been made by 9 uillemin (~groa, 
1910b, 191 i ; see also Langeron & Vanbreuseghem, 
19521, by Mason (1933, 1937, 1940, 1941)9 by 
Hughes (1953a, 1958) and by Tubaki (1958). Of 
tpese, the most outstanding and original contribu- 
tlon9 came from Vuillemin and Mason : the former 
initiated sound thinking about the different mor- 
phological categories of spores aimed at serving as 
a sound basis for a good classification ; the latter 
extended these ideas further to include the biological 
Spore types-the "slimy spore" and the "dry spore" 
--and made the first serious attempt to fix generic 
concepts based on nomenclatural types. It is no 
exaggeration to state that Mason also inspired much 
critical work aimed at a solution of the pressing 
Problem of classification of this important group, 

which the most notable has been that of Hughes* 
Paving the way for the scheme later proposed, by 
him (Hughes, 19.53a). The concepts of the "slimy 
Spore" and the "dry spore" (= the Gloiosporae and 
the Xerosporae respectively of Wakefield & Bisby, 

1941) and the "aquatic spore" (Ingold, rg42), although 
very significant biologically, may not provide a 
more satisfactory basis for classification than the 
morphological features that are seen in the twin 
processes of initiation and development of spores. I 
have indicated elsewhere (Subramanian, 1962) the 
need to apply Hughes' system, suitably modified 
where necessary, to those genera of the Hyphomy- 
cetes whose nomenclatural types are adequately 
known. I believe that an analys~s of the spore types 
seen in the Hyphomycetes should be the first step 
towards arriving at an arrangement of these genera. 

What then are the basic spore types which may 
be recognized for purposes of classification ? I 
believe that the following six distinct morphological 
categories of spores (see Subramanian, 1962) may 
be recognized : 

I .  the blastospore, formed as a blown-out end 
from any cell on a fertile hypha or, where spores 
develop in acropetal chains, from the previously 
fornled spore as well ; 

2. the gangliospore, developed by the transfor- 
mation of the swollen tip of a hypha into a spore : 
a spore initial may or may not be delimited ; 

3. the phialospore, ahstricted from the tip of a 
phialide in succession, exogenous or endogenous, 
sametimes grouped in false heads at the tips of the 
phialides, sometimes forming basipetal chains. The 
phialospores are usually thin-walled. The phialide 
is a unicellular structure which is usually terminal 
on simple or branched conidiophores and is oval to 
sub-cylindrical to flask-shaped or subulate, often 



Hrith a distinct basal swelling and a narrow distal 
neck, with or without a terminal.collarette ; 

4. the prospore, formed through minute termi- 
nal or lateral pbres on the wall of the conidio- 
hores : such spores are usually rounded at the 

pas= and even. in contour except for a basal pore 
corresponding in position to its point of attach- 
ment to the conidiophore ; 

5. the mthrospore, formed as a result of septation 
and bkeaking up of simple or branched hyphae ; 

6. the meristem-arthrospore, formed at the tip 
of. the conidiophore which remains meristematic; 
and differentiated in basipetal succession : such 
spores may or may not form chains. The conidio- 
phore is sometimes poorly differentiated and its tip 
imperceptibly merges with the chain of conidial 
initials which .exhibit a gradual maturation towards 
the distal end of the cham. 

A $eventh spore type; the spiculospore (Subra- 
m i a n ,  1962) may also be delimited: such a spore 
is. formed at the tip of a pointed structure often 
elongate and so resemblin a spike, as in Hirsutella % and Akanthomyces. Furt er work appears neces- 
sary, however, before this spore category can'be 
'accepted for any formal taxonomic rp*g. Besides these, an eighth spore type, the c lamydo- 
s p r e  (Fig. 39). may also be recognized. The 
chlamydospore is a thick-walled thallospore formed 
from pre-existing elements of the vegetative hyphae 
(and sametimes of spores) and biologically serving 
foz perennation and not meant for dispersal. In 
conerast to the other seven spore types delimited 
here, which are "dispersal spores" the chlamydospore 
ie a "sedentary s ore" (Gregory, 1952) ; it is found 
in all groups of f ungi and is not of particular taxo- 
a d c  eignificance even in the delimitation of 
p e r a .  
. It has been-suggested (Subramanian, 1962) that, on 
tht basis of spore types, the H phomycetes may be I &dded into six Families as fo lows : 

P. Torulacene : Hyphom cetes producin 
$ e bla.s tospores. Type genus orula Pers. ex rles 

2. Bactridiaceae : Hyphomycetes producing 
gan liospores. Typecgenus Bactra'diurn Kunze 
ex f ries. 

3. Tuberculariiaceae : Hypham cetes roducing 
phialosporn. Type genus d b e r c u k  Tode 
ex Fries. 

4.. Helminthosporiuceae : Hyphomycetes pro- 
ducing porospores. Type genus Helminthe 
priurn Link ex Fries. 

5. Geotrichnceae : Hyphomyeetes producin 
arthrospores. .Type genus Geotrichum Li 
ex' Saw. 

B 
6, Condosporiqceae : Hyphamycetes producing 

maistern-arthrospores. Type genus Conio- 
sporium Link ex Fries. 
main urpose of this er is. w present the 
d@s%,tion of the yphornp'c~tee at. the 

qq&railp levek 
B 

Although the basic spore types alread referred 
to have been delimited on the basis of t r, eir mode 
of initiation and 'development, certain well-defined 
differences in spore development within each of 
these spore types can be recognized. Thus, there 
can be: 

I., production of a single solitary spore, termi- 
nating the growth of the conidio hore ; 

roduction of successive so f! ztlary spores by 
a mcristematic activity of a sporogenous cell 2 m ( !  

such as a phialide ; 
(b) proliferation of the conidiophore through 

scar of fallen spore ; 
(c) sympodial growth of the conidiophore and 

formation of spores repeatedly from new 
growing points produced sympodially ; 

3. roduction of successive spores in chains by 
(a! acroptal budding (acropetal chains) ; 
@) merlstematic activity of the comdiophore 

tip or sporogenous cell such as a phlalide 
( r i p e t a 1  chains) ; 
c) s mpodial growth of the conidio hore and 

ormation of spores repeatedly ! rorn new 
prowing points : basipetal chains different 
In ontogeny from those of g(b). 

Althoygh in 3(a) the spores are formed in acropetal 
chains and the younger spores are usually found 
towards the tips of the chains, in some H phomy- 
cetes tbe spores in the chain may mature g om the 
apex of the chain backwards. It  may be noted 
that these different modes in spore formation are 
primarily derived from two components : (i) the 
behaviour of the conidiophore, and (ii) the presence 
or absence of sporogenous cells and their behaviour 
when present. The growth of the ' conidiophore 
may be terminated by the roduction of a solitary 
spoke or spore chain forme! by acropetal budding. 
In the formation of these acropetal chains, the coni- 
diophore is not involved except for the formation 
of one primary spore which is ,the .oldest and 
the lowest in position in the chain. However, 
in the formation of basipetal chains of spores, conti: 
nued activity of a conldiophore or a sporogenous 
cell is always involved. In the same way, produc- 
tion of successive spores, either solitarily or in 
chains, is made possible only by the meristematic 
activity of the conidiophore tip or of a sporogenous 
cell such as a phialide, or the proliferating behaviour 
or synipodial growth of conidiophores except, of 
course, for the formation of acropetal chains of 
spores already referred to. The term "sporogenous 
cell" can be applied to any spore-bearing cell, but it 
ie better to restrict its application to a s 
cell which.is morphologically distinguis y-bea.ing able from 
other ordinary sporiferous cells of conidiophores or 
hyphae. . Their presence may be significant. Spore 
genous cells may be simple or may be formed in 
acroptal chains. In. the case of species of Arthri .  
tPiurn and Z)ictyoar#hriniurn the cmidiophore may- 
be i~wrpmod  a8 producing a chain of sporogenous 



'cells in basipetal order althougli it can be interpreted 
also as a conidiophore with a basal elon ating 
region. In the latter case it rvould %e a 
basauxic conidiophore as suggested b Hu$ies K (1g53a). This is yet another feature of t e conidio- 
phore which is si ificant, although apparently not 
very common. T i? ese are 'some of the characters of 
the conidiophore \vlvich appear to be of value in 
classification since they are closely connected with 
features in the development of spores which are 
suggested here as a basis for classification. Characters 
of the conidiophore such as their arrangement or 
aggregation to form sporodochia or synnemata, 
and their branching in various ways, both 
of which are not closely connected with the iniria- 
tion of spore developmerit, and also the arrangement 
of Spomgenous cells on conidiophores are perhaps of 
subsidiary importance in the subdivision of the 
Families into groups. These and .other characters 
would; however, be of value in classification at the 
level of the genus and subgeneric taxa. 

Yet another character which is important is the 
mode of insertion of the spore on the conidiophore. 
It is noteworthy that Costantin 1888) attached b importance to this in, a classification e ~roposed for 
over one hundred genera now placed in the Muce- 
dimceae and the Dematiaceae of Saccardo. The 
pesence of a separating cell separating the spore 
from the conidiophore is a feature seen .in some 
H~phomycetes. such separating cells may be seen 
in forms producing hlastospores and gangliospores. 
Although ,their significance is not clear, their pre- 
sence would be of taxonomic value. Spares may be 
,acrogenous or acropleurogenous ; they may be 
exogenous or reduced endogenously. The endo- 
genous type o f? development may be, seen in many 
forms classified in the Tubercufarlaceae and 1x1 
some of the Geotrichaceae, as defined here. 

I believe that 'all these characters may be u&I~Y 
employed jn classjficatjon of the Famil~es d & ~ i t e d  
here into Sections, of which a summary .is glven 
below. with suitable examples and illustrat~ons~ No 
farina1 taxonomic groups are proposed, but onlf an 
attempt is made .to delimit a number of Se5tlons 
which I believe uiodld permit suitable disposition of 
'the majority of the genera adequately known, 

I. IQRULACEAE Corda emend. Subram., 
1962, Curr. Sci., 31 : 410 Corda, 1837~ Iconl fung. 1 :8. 

The family is divided into 13 Sections : 

the spores are separated fmnf eaeh other by distinct 
separating cells. 
Section n[ : The hallmark of this Section. is the 

production of spores in basipetal chains which are 
the result of the sympodial growth of the conidi* 
phore and repeated formation of spores, e.g. 
Trichotheciurn Link ex Fries (Fig. 4). 

Sccti~n IIi: The spores are terminus spores that 
are mostly solitary and are produced at the tip of 
the conidiophore and its sympodially formed suc- 
cessive growing points ; they are pointed or apicu- 
late at their point of attachment to the conidic- 
phore, e.g. Harpographium Sacc., Drumopama 
Subram., Tlzaroopama Subram., Tritirachitnnl 
Limber, Beouveria Vuill. (Fig. 5). 

Section IV: Similar to Section I11 exce t that, 
instead of being pointed or apiculate at t I! e base, 
the spores have a distinct flat basal scar, e.g., Pleura- 
phrngmium Cost. (Fig. 6), Polythrincium Kunze & 
Schm. ex Fries. The scars on the conidiophores,are 
also flattened. 

Section V : The spores are 
cells which may or may not be 
L)mayaloma Subram,, Nigrosporcr 
Zygosporium Mont. (Fig. 8). The 

B Sa asivania Subram. (Fig. 9). 
ma sometimes be formed in 

Section V I  t The spores are developed a m  en- 
ously or acropleurogenously in simple or b n n t k d  
acropetal cham and mature in acropetal order, e.g. 
Torula Pers. ex Fries (Fig. IO), Septonema Corda, 
Cladosporium LTnk ex Fries, Lacellilza Sap., h c d l -  
linopsis Subram. 

Section VII: The s ores are foimed in acropetd 
chains as in Section A, but mature from the apex 
backwards in the chains, e. Penconk Tode ex 
Schw. ' pig. I I), Lhoayamala f ubram. 

Section ViII : The spores are produced in b& 
petal chains, without any sym odlal owth of tlie 
conidiophore as in Section I[ eg, ~ c o ~ ~ ~  
Bain. (Fig. I 2). The conicliophores [annelloph~zs) 
show annellations. 

Settian M : The spores are pr6d~~ld SOC& , 

sively from'the ti of the conidiopbore by rolifera-8 
tion, but do not 2' orm chains ; the conidiop 1 ore8 at.e 
anneIlophores showing p i c a 1  annellationns, cg. 
Annellophora Hughes (Fig. 131, Sggnaina Sac, 
Septoidzum Arnaud.. 
Section X : Similar to Section IX ejtce t that the 

conidiophores do not show pica1 annel tions, but X i 
repeated proliferation of t. e conidiophore often 
gives it a beaded, appearance, e.g. Sporidesntlurn 
Link ex Fries (Fi ' z4), Deightonielita Hugb, 

Maire. 
% Edmumdmasonia Su ram., Endophragmia .Duv, & 

Seetion XI: The spores are podwed acropleuro- 
ge~musly on conidio hozes. . e of the forms B %, 
classified in Section I may abo show this 
develcpinnt. ; however, thg spores of Section 

. schaias, *em. those. of -Section XI.. zm 
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kg,  Oedocephalum Preuss (Fig, IS), Botrytis Pers. 
ex Fries, Cephaliophora Thaxter (Fig. 16). 

Seetion XI1 : The diagnostic feature of the forms 
classified here is the characteristic basal elongation of 
the conidiophore. These conidiophores are termed 
basauxic conidiophores by Hughes (1g53a). The 
conidiophore may arise from a flask-shaped or barrel- 
ehaped . basal cell ; the basal cell may bear a 
terminal, often atypical, spore prior to the elongation 
of the conidiophore. The spores are solitary and are 
borne apically and in whorls laterally between 
characteristically thickened septa of the conidio- 
phre.  The oldest conidia are usually produced at 
the apex and the youngest near the base of the 
elongating conidiophore, e.g. Arthrinium Kunze ex 
Fries, Dicty oarthrznium Hughes pig. I 7). 
Section XI11 : The salient feature of the forms 

placed here is the characteristic development of an 
inverted funnel-like cell wall within the funnel- 
shaped apex of the conidiophore; resulting in a 
charactenstic, conspicuous scar which is typically 
cupuliform, as in Hunsfprdiella Hughes (Fig, 18). 
'Qe spores are solitary ; a succession of these may 
somenmes be produced sympodially or by prolifera- 
tion ,of .the conidiophore. 

Wamily 2, BACIWDIACEAE Corda emend. 
Subrain., 1962, Curr. Sci. 31 : 410. Corda, 1837, 
Icon. fung., I :  12. 
The family is divided into 4 Sections. 
Section XIV : The spores are sybtended by sepa- 

rating cells, e.g. Balrmium Wallr. (Fig. zo), AnguiE 
bspora Ingold (Fig. 21), Te~rachaetum dngold. 

Section XV: The growth of the conidiophore is 
determinate and is terminated by the production of 
a Bolitary apical spore. The spore initial is invari- 
ably cut off' early from the parent cell or conidio- 
phore and the wall of the spore is.continuous with 
that.of the conidiophore on which it is attached, e.g. 
Bactridium Kunze ex Fries ig. 24). Dictydes- 
mium Hughes (Fig. ~g ) ,  Petra ia Sydow, Articulo- 
s p r a  Ingold 

f 
Section XVI: Similar to Section XV, but in 

contrast, the spores are seldom deciduous. They are 
always terminal. Mostly they remain attached to 
the.hy ha on which they are borne and, if detached, 
part o the h ha on tvhic? they are borne remains 
attached to a t em, e.g. Aegerita Pers, ex Fries, 
Chlamydomyces Bain., Monodictys Hughes pig. 221, 
Pithomyces Berk. & Br. (Fig. 23). 

W o n  XVII r The spores are kthmorporer (see 
Hughes, rggsb), e.g. Isthmospora Stevens (Fig. 25). 

Family 3. TUBERCULARIACEAE Ehrenberg 
emend. Subram, 1962, Curr. Sci., . 3  I : 410. 
Elarenberg 8 8 S lv. mycol., P 1% " ! ' B  The family is divide into , .  2 Sections, 

sedloa;XYm t All spores are enclogeaous~ e.g, 
TUeLwiopk We%- Spwodisnna k k .  & Br., 

Chalara (Corda) Rabenk (Fig. 26), Endosporostilbe 
Subram. 

Section XIX : Usually only the first-formed spore 
is truly endogenous, e.g. Tubercularia Tode ex Fries 
(Fig. 27), Memnonielb Hoehnel (Fig. 28) F u s a r i u ~ ~  
Link ex Fries, Cephalosprium Corda. 

Family 4. HELMlNTHOSPORIACEAE Corda 
emend. Subram., 1962, Curr. Sci., 3 I : 410. 
Corda, 1837, Icon. fung., I : 12. 

The family is divided into 2 Sections. 
Section XX : The spores are produced acrogen- 

ously and acropleurogenously, e.g. Helminthosporzwm 
L i n ~  ex Fries (Fig, 29). The conidiophore may 
roliferate through scar of fallen spore and produce 

Krther spores at successively higher levels, e. . 
Stemphylium Wallr., Corynerporo Giissow (Fig 30$. 
Sometimes they may be formed in acropetal chains, 
e.g. Corynespora. 

Section XXI : Similar to Section XX, but the. 
spores are always acrogenous and successive pro- 
duction of spores is by sympodial growth of the 
conidiophore. Thus the spores are terminus spores. 
The s ores may be solitary, e.g. Drechslera Ito, P Curvu aria Boedijn, Dendryphiopsis Hughes ((Fig, 

JI), or may form simple or branched acropetal 
chains, e.g. Dendryphion Wallr. (Fig. 32), Alternurig 
Nees ex Wallr. 

Family 5. GEOTRICHACEAE Subram.,, 1962, 
Curr. Sci., 31 : 410. 

'The family is divided into 2 Sectiona 
Section XXU : The spores are differentiated endo- 

genously within the outer wall of the hyphae, the 
hyphae then fragmenting into units; each unit 
carries at either end a projecting frill formed by the 
hyphal wall, e.g. Coremiella Bubak & Krieger pig. 
33), Bahtrsakala Subram. (Fig 34). 

!~&oP XXIII : The spores are 'not formed endo- 
genously, but by septation and simple fragmentation, 
e.g. Geotrichum Link ex Sacc. (Flg. 35). 

Fnmily 6, CONIOSPORIACEAi3 Subram., ~962, 
Curr. Sci., 31 :41o. 

Only one Section is recognized. 
Section XXIV : The spores are 'deve~oped basi x-. 

tally usually from poorly differentiated conicbw 
phores which have a meristematic region towards 
the tip PO that the conidiophore merges impercep- 
tibly with the spore initial. The spores ma7 be 
solitary or, more usually, in chains, e.g. conidial 
Erysiphe' -- pig. 36), Conaosporium Link ex Eries 

31). 
from the twenty-four Sections classified i n  

the six Families, a separate Section (XXV) is tenta- 
tively provided to accomodate forms producing 
s imlospores, e.g. Insecticola Mains (Fig, 38), but 
Jesc require further study. 

A tentative.Key' t~ the Families and Seetiotis i s  
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Key to Families and Sections 

.Producing hlastospores 
Conidiophores of the hasauxic type 
C~nidio~llores not of the basauxic type 

Separating cells present 
Separating cclls absent 

Conidiophores w!th characteristic cupulate 
scars 

Conidiophores without characteristic 
cupulate scars 
Spores in acropetal chains 

Spores maturing acropetally 
Spores maturing from the apex 

backwards in the chains 
Spores not in acropetal chains 

Spores borne on distinct sporogenous 
cells 

Spores not borne on distinct sporo- 
genous cells 
Spores produced acrogenously 
Spores in basipetal chains' 

Chains formed by sympodial 
growth of conidiophore 

Chains formed by mcristematic 
activity of conidiophore tip 

Spores nut in chains 
Spores terminus spores 

Spores pointed or apiculate at 
base ; scars on conidiophores 
minute 

Spores with flattened basal 
scars ; scars on conidio- 
phores flattened 

Spores not terminus spores 
Conidiophores showing 

annellations 
Conidiophores without annella- 

tions but often having a 
beaded appearance 

Spores produced a~ro~leurogenous1~ 

Tortrlnceae 
Scction XI1 

Section I 

Section XI11 

Section V l  

Section VII 

Section V 

Section 11 

Section VIII 

Section 111 

Section IV 

Section I X  

Section X 
Section XI  

Producing gangliospores Ractri<iiaceat 
Separating cells present Section XIV 
Separating cel!s absent 

Spores isthmospores Section XVII 
Spores not isthmospores 

Spore initial cut off by septum early, 
spores detached casily Section XV 

Spore initial usually not cut off early ; 
spores not detached easily, but when 
shed part of the conirliophore remaining 
attached to them Section XVI 

Producinq phialospores Tubercttlariaceae 
Spores &dogenous Section XVIII 
Only the first formed spore usually endogenous Section XIX 

Producing porospores Helminlhosporiaceac 
Successive spores usually produced by prolifera- 

tion of collidiophorc through scars of fallen 
Spores Section XX 

Successive spores usually produced 
sympodial growth of conidiophores section XXI 

Producing arthrospores Geotricbaceae 
Spores differentiated endogenoutly within the 

outer wall of the hypha Section XXII 
Spores not differentiated endogenously Section XXIU 

Producing meristem-arthrospores Con io @oria~erre 
a single Section Section XXIV 

Prducine spichlospores (Section XXV) 

Notwithstanding what has been proposed, the 
problem of classifying certain Hyphomycetes pro- 
ducing spores of more than one basic type would 
remain. There does not appear to be an ideal solu- 
tion for this problem (Subramanian, 1962). ?'he 
scheme proposed here is tentative and will doubtless 
have to be amended to include examples not know11 
to me and not covered by the Sections or to re- 
classify those bllich have probably been misinter- 

preted by me. There is no pretence of having aimed 
at the elucidation of natural relationships either. 
Tubaki (1958) has discussed critically the possibi1;ty 
of ascertaining the real relationships of the member.$ 
of the nine Sections which he recognized amongst 
the Ilyphomycetes with members of the various 
Families of the Ascomycetes and the Basidiomycetes. 
However, while correlations between the nature of 
the Hyphomycete imperfect stages with the Perfect 
stages with which they are known to be connected 
at first sight may be interpreted to convey certain 
relationships, an analysis of the distribution of the 
various basic Hyphoinycetous spore types in the 
different Orders of the Ascomycetes and the Basidio- 
~nycetes (see Table I), for instance, would soon dispel 
hopes of a satisfactory solution of the taxonomic 

TABLE I 

Occurrence of the dgerent basic tyPes of Hyphomyctlous $bores in 1hc 
Ascomycetes and the Basidiomycetes 

Blastospores : ASCOMYCETES : Endomycetales, Euro- 
tiales, Hemisphaeriales Hysteriales, 
Dothideales, Hypocreales, Sphaerialcs, 
Pezizales, Helotiales 

BASIDIOMYCETES : Ustilaginaleq, 
Polyporaceae, Thelephoraceae 

Gangliospores : ASCOMYCETES : Eurotiales, Hemisphae- 
riales, Hypocreales, Sphaeriales, 
Pezizales 

BASIDIOMYCETES : Thelephoraceac 
Phialospores : ASCOMYCETES : Eurotiales, Hypocreales, 

S~haeriales 
BAS~DIOMYCETES : Agaricaceae 

Porospores : ASCOMYCETES : Sphaeriales 
Arthrospores : ASCOMYCETES : Eurotiales, Helotiales 

BASIDIOMYCETES : Thelephoraceae 
Mersitem 

arthrospores : ASCOMYCETES : Erysiphales, Hysterialn 
Spiculospores : ASCOMYCETES :HypocreaIes, Sphaeriales 

problem of the Hyphomycetes by this approach. It 
is also Lgnificant that in ascomycetous or basidio- 
mycetous fungi which are considered to be closely 
related and are therefore classified together in a 
system of classification, different Hyphomycetous 
spore types are seen (Table 11). Blastospores, gang- 
liospores, Phialospores and arthrospores are seen m 

TABLE 11 

The Sections into which the Hyphomycclc imperfect stages of the 
Ascomycetes and the Basidiomycefes may be clasrijcd, as far 

as i s  known 

Endomycetales : Blastospores (Sections 4, 6) 
Eurotiales : Blastospores (Sections 6, 11) 

Gangliospores (Section 15) 
Phialospo res (Section 19) 
Arthrospores (Section 22) 

Erysiphales : . Meristem arthrospores (Section 24) 
Blastospores (Section 13) 

Hemisphaeriales : Gangliospores (Section 17) 
Hysteriales : Blastospores (Section 6) 

Meristem arthrospores (Section 24) 
nothideales : Blastospores (Sections 3, 4) 
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Hypocreales : Blastospores (Sections S,8, 11, 12) 
Gangliospores (Sectionr 15, 1 b) 
Phialospores (Section 19) 
Spiculospores (Section 25) 

Sphaeriales : Blastospores (Sections 3, 4, 6, 9, 10, 11) 
Gangliospores (Section 15) 
Phialospores (Sections 18, 19) 
Porospores'(Sections 20, 2 1) 

Pezizales : Blastospores (Sections 3, 11) 
Gangliospores (Section 16) 

Helotiales : Blastcwpores (Sections 6, 11) 
Arthrospores (Section 23) 

Ustilaginales : Blastospores (Section 6) 
Thelephoraceae : Blastospores (Section 1 1) 

Gangliospores (Section 16) 
Arthrospores (Section 23) 

Agaricaceae : Phialospores (Section 19) 
Polyporaceae : Blastospores (Section 11) 

both the Ascomycetes and the Basidiomycetes. While 
it is interesting to nota that porospores and meristem 
arthrospores are so far known to be associated only 
with Perfect stages in the Ascomycetes, similar 
clear-cut correlations are not available in the 
majority of connections known. Imperfect forms 
corresponding to those classified in Section XVI for 
example, are seen in such widely separated groups 
as the Eurotiales, the Hypocreales, the Pezizales 
.and the Thelephoraceae. Other similar examples 
would be apparent from the data presented in 
,Table TI. It is obvious that any arrangement of the 
Hyphomycetes based on speculations regarding 
their probable relationships to Perfect stages 
would be beset with serious difficulties, espe- 
cially in view of the fact that we do not yet have 
a -,satisfactory "phylogenetic" classification of the 
Perfect forms. Our knowledge of the interrelation- 
ships of the forms classified in the Ascomycetes 
and the Basidiomycetes is not such as would permit 
generalizations regarding the ihterrelationships of 
the Hyphomycetes as a whole. For the present-we 
shall have to be content with an hrtificial arrange- 
ment of the genera of the Hyphomycetes in which 
those which are basically similar in certain features 
which are considered si nificant are brought together. 
Even if it were possib k e to evolve a perfect classifi- 
cation of the Ascomycetes and the Basidiomycetes, 
it may still be that we ma never be able to predict 
the likely niche of any d yphomycete in a Perfect 
classification. All the same, we have a good deal 
yet to do towards the detailed study of generic types 
in this group which, if carried out with precision 
aid rhoroughness, would provide the basis for a 
complete and improved classification of the Hypho- 
mycetes which is urgently needed. 

ACKNOWLEDGEMENT 

I am deeply indebted to the Rev. Fr. H. Santapau, 
S.J., D.Sc., F.N.I., for his kindness in having p e n ,  
me the opportunity to participate in the Summer 
School sponsored by the Ministry of Scientific 
Research & Cultural Affairs of the Government of 
India. 

LITERATURE CITED 

COSTANTIN, J. LCS Mucddinies Simples, 210 pp., Paris. 1888. 
GREGORY, P. H. Presidential Address. Fungus spores. Trans. 

Brit. mycol. Soc., 35 : 1-18, 1952. 
HUGHES, S. J. Conidiophores, conidia and classification. Canad. 

J. Bot., 31 : 577-659, 1953a. 
-Fungi from the Gold Coast. 11. Mycol Paps., 50 : 1-104, 

1953b. 
- Revisiones hyphomycetum aliquot cum appendice de 

nominibus rejicendis. Canad. J. Bot., 36 : 727-836, 1958. 
INGOLD, C. T. Aquatic hyphomycetes of decaying alder leaves. 

Trans. Brit. mycol. Soc., 25 : 339-417, 1942. 
LANGERON, M. AND R. VANBREUSEGHEM. Prdch a2 Mycologie, 

703 pp., Paris. 1952. 
MASON, E. W. Annotated account of fungi received at the 

Imperial Bureau of Mycology. List I1 (Fascicle 2). dfycol. 
Paps., 3 : 1-67, 1933. 

-Annotated account of fungi received pt the Imperial 
Mycological Institute, List I1 (Fascicle 3-General Part). 
ibid., 4 : 68--99, 1937. 

- Presidential address on specimens, species and names. Trans. 
Brit. mycol. Sot., 24 : 115-25, 1940. 

- Annotated account of fungi received at the Imperial 
Mycol ical Institute, List I1 (Fascicle 3-Special Part.) 
M~co~.%~s.  5 : 101-144, 1941. 

SACCARDO, P. A. Conspectus generum fungorum italiae 
inferiorum nernpe ad Sphaeropsideas, Melanconieas et 
Hyphomyceteas pertinentium systemate sporologico dis- 
positorum. Michelia, 2 : 1-39, 1880. 

-- Syllogc Fungorum omnium humque cognitorum, 4 : 1-807,Pavia, 
1886. 

SUBRAMANLAN, C. V. Taxonomy of Fungi. Ment. Indian bot. Sol., 
1 : 43-51, 1958. 

- A classification of the Hyphornycetb. CW. Sci., 31 : 
409-41 1, 1962. 

TUBAKI, K. Studiea on the Japanese Hyphomycetes. V. Leaf 
and stem =our, with a discussion of the classification of the 
~ y p h o m ~ & e s ~ a n d  their perfect stages. J. Hattori bot. Lab., 
20 : 142-244, 1958. 

VUILLEMIN, P. MatBriaw pou une classification rationnelle des 
Fungi imperfecti. C. R. Acad. SEi., Paris, 40 : 882-884, 1910a. 

- L a  ConidiosporBs. Bull. Sac. sci. Nancy, SM. 111, 1 l(2) : 
129-72, 1910b. 

- Les AleuriosporBs. ibid., 12 : 151-75, 1911. 

WAKEFIELD, E. M. AND G. R. BISBY. List of Hypbmycetes 
recorded for Britain. Trans. Brit. mycol. Soc., 25 : 49-126, 
1941. 



Figs. 1-9 
Jllurtr*ting genera of the Torulaceae : 1. Bch-&a ; 2. C m p h  ; 3, B&&ika ; 

4. Trkhofhccium ; 5. Beauwria ; 6. P k w ~ ~ b w k  ; 7. N i g g r ~ u  rcr; 8. z7p- ; 
9. Sad~i~wnia. (1,4 after Tubaki ; 2, 6 after Hugha ; 5 after Lcfebvrc ; 

7 after Maaon ; 3,8,9 after Subramanian) 



poi. 4 



FQm. 18-25 
18. HmfDr&IlO (Tomlaceae). 19-25. Illustrating genm of the B2ctridiaceae : 19. D i c w ~ 1 )  ; 

20. Balanim 1 21. AnguiUosfim ; 22. Mmdic&~ ; 23. Pitbm9ccs ; 24. Bncfridim ; 25. IS~J@~Q. 
(18 after Deighton ; 1922, 24, 25 afrer Hughes ; 20 after Hughe and Rtnntbert ; 

2 1 from Barnett ; 23 from Elh!: 
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F i p .  26-32 
26-28 and 29-32. Illustrating genera d the Tuberculariiceae and the Helminthoqmriaceae respectively : 26. C h h a ;  

27. Tubncularia ; 28. Mmnoniclla. 29. Helminthosporium ; 30. Cory~s$ora ; 31. Dendrypliiopsis ; 32.. Dmdryphion. 
(26 from parnett ; 27 after k ~ t h  ; 29, 30 after Ellis ir 31 after Hueha ; 28, 54 after Subramanian) 



Fig.. 39-39 
,Illustrating genera ofthe Geotrichaceae : 33. Gmmislla ; 34. Buhudala ; 35, Gmtrichwn. 36-37. Illustrating 

genera of the Coniosporiaceae : 36. conidial Ev+k ; 37. C o n i o s ~ u m .  38. Znsecticolu 
(Section 25). 39. Chlamydospores of Fwarim. (33, 35, 37 after Hughes ; 

36 after Yarwood ; 38 from Barnett ; 34, 39 after Subramanian) 


