
CBNIDIOPHBRES, CONIDIA, AND CLASSIFICATION1 

Abstract 
Characters of conidiophore and conidium development are used for the 

separation of some coimnlon temperate and a few tropical Hyphomycetes into 
eight Sections. The need for further studies on the precise method of conidium 
development is stressed because this promises to  provide the most stable 
character for the ~Iassificatioil of Fungi I~nperfecti as a whole. Conidiophorcs 
anti conidia of ix large number of IIyphornycetes are figured to illustrate the 
various characters commorn to  each Section. 

Introduction 
This paper comprises an experinieilt in classifying some Hyphon-aycetes into 

sections based primarily upon the different types of conidiophore and conidium 
development. The mononernat-ous, synnematous, or tul~erculari;~ceous nature 
of conidiophores, the form of mature coniclia, their de~natiaceous or mucedinous 
nature, their septa ion, and the presence or absence of slime around them are 
treated as subsidiary characters. 

Saccardo (99) divided tlne Hyphomycetcs into four groups: 34ucedi~1erie~ 
Dematieae, Stilberte (Hyalostilbeae and I'haeostilbeae), and Tubercularieae 
(Tuberc. nlucedineae and 'Tuberc. dematieae). Sections were then delimited 
on conidium rnorllhology: An~erosporae, Didynnosporae, Phraymosporae, 
Dictyospor:ie, Staurosporae (Ast-erosporae), and Helicosporae. Saccardo 
(100) rlsade slight niodifications of this scheme in 1906. 

Most \vorkers ora Hyphon-aycetes are losing confidence in the major division 
oi this group on the basis of lIuccdineae/Dematie:~e, especially when only the 
conidia and the visible parts of conidiophores are taken into account. I t  
is of interest to  note that  Saccartlo (99) regarded Verticicladium Preuss as 
dcmatiaceous F7e'erticiLLium Nees. In 1910 A. I,. Sralith (106) observed dark 
color in V/'. albo-atrum Reinke & Berth. arad she seemed justified, according to  
the Saccardoan system, in classifying the furagus as Irerticickadium akbo-atrum 
(Rcinltc & Berth.) A. I,. Smith. This combination has not been taken up 
and i t  would be agreed that too great a stress was being laid on color if 
l/'erticilliurn dbo-atranz were to  be separated generically from the only critically 
distinct 1.'. dadzkiae Kleb., which, however, also develops color in the form of 
dark sclerotia (Isaac (71) ). In any case Me~ticillium and Verticiclndium have 
quite distinct types of conidiu~m development (Hughes (5 1) ). 

T o  separate Ranza l~r ia  Unger and Cercospora Fres. into the families 
Mucedineae and Denlatieae seelns to nle to  be wrong especially when so many 
Rnnzukaria spp. develop conidiophores from immersed dark colored sclerotia 
or  stromata. Nun~erous examples occur of the failure of such a division to 
separate morphologically urlrelated fungi and hold together those that  have 

iTfanuseript recuived Apr i l  27 ,  1953. 
Contribution 1%. 1283 from the Division cf Botany and Plant Pathology, Science Service, 

Departnzent of Agricultitre, Ottawa, Canada. 
ia/Iycologist. Formerly Assistcznt Alfycologist ut the Commonwealth Mycobogical Institute, 

Ferry Lane, K e w ,  Surrey, England. 
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578 CA'YADIAN J O U R N A L  O F  HOZ'ANY. 1-OL. 31 

a similar morpho1og)-. With regard to colol-, however, i t  is worth while 
re~nen~ljeri~ag that  large nr~nrlbers of Elyphomycetes have brightly colorcd 
fructifications and ~nyccliuin, charac-ters which nJe h:~ve learned to associate 
with the Mypocreales and some Basidio~nycctcs; cx i~~ r~p l e s  arc ilpiocrea 
chrysospeamc~ (T'ul.) Syd. ( - Sepedoniuw chrysosperrnz~m Fr.) and Necfricl: 
invenfa I'ethybr. (= Acrca.sfalagmus ci?~nabarinus Corda). With furthc-r 
knowledge of the perfect states of Iiyphomycetes color may prove to be a 
useful character. A further instance of confusion arising fro111 reliance on 
color is givcrl below when I~elicomyces srandens is briefly ciisc~lssed. 

In  the division of the Hyphomycetes into four families l ~ y  Saccardo, stress 
was laid upon the \sTay conidio~~hores are grouped or not grouped ; briefly, in the 
Mucedineae and De~natieae the). :ire solitary or a t  least separate along their 
length, in the Stilbcae long conidiophores are fused into synnernata, whilst 
in the 'Tubercularicae generally short co~lidiophores are aggregated on strornatii 
usually in the form of tubercles (sporodochi:~). The conidiophores ant1 conidia 
in any one of these groups are by no means homologo~ls. l'he generic nanle 
Phamgnzocephalrr was published by Mason and Hughes (85) in the belief tha t  
the species* whose conidiophores are solitary, in tufts on :i s~milll stroma or 
in synncmat;i, are all congeneric; in Saccnrtlo's scheme they woultl be 
separated amongst the Dematieae, Tubercularie,te, and Stilbeae, presun1,ibly 
under three different generic rmames. 

The genera ,%opulariopsis, Bhueoscopukariop.sis, and Stysnnus would, under 
the old scheme, be classified in the hlucedineae, Dematieae, and Stilbeae 
respectively b ~ ~ t  the sporogenous cells and conidirim development art. alike 
and the three nanmes. if there be need for three, should occupy neighhoririg 
positions in any classification. 

In  Exosporiuwz tiliae, 11elmknfhospori.z~rn uelzcfinum, and rfelmintho.sporiz~rn 
sfilbncez~m (IIughes (SO) j the methocl of development of the helnlinthosporioid 
conidia is identical. l'he first named, however, is found anlongst the 'Tuber- 
cularieae, and the second amongst the Dematiecle although this species and a 
nunlber of congeneric ones sometimes develop groups of conidiophores on 
small stromata; the third species would presumably be classified in the 
Stilbeae although here the conidiophores are only closely pressed together and 
not fusecl along their length. 

v. Hijhnel (42) published his genus IIelicosfilbe for the single species IT. 
heliczna v. Mohrmel. According to  Linder (7 7) this is IPelicomyces scnndens 
Morgan ; 1,intler showed thltt in an early stage of developnlent conicliophores 
arc solitary on repent hyphae but a t  maturity synncmata are formed with 
erect, bristle-like, brown setae. Saccardo (100) classified von Hijhnel's genus 
in the Yhaeostilbaceae althor~gh C'lements and Shear (20) compiled it  amongst 
the Hyaiostilbeac. 

The absence of septation or the variation in the septation of conidia, with 
the morphology of mature conidia, has beelm given too great an importance in 
classificatio~~. I t  is well know11 tha t  in some genera, e.g. Brachyspsriu.rn and 

* The ternt 'specirs' i s  used loosely in this paper. 
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HUGHES:  COiVIDIOPHORES, C O N I D I A ,  A N D  C L A S S I F I C A T I O N  5 79 

C24ruzcZarial septatioaa in the various species is more or less constant; in the 
graininicolous species assigned erroneously to 1~elnzintlzospori.tcm on the other 
hand, or in Sporidesrniuw-2 (sensu stricto) the conidia in the different species 
may show great variation. On the whole it seems that the longer the corlidia 
the more variable is the number of septa. In s a n e  genera, in the past, little 
importance seems to have been paid to variation in the num1)crs of septa; 
thus, in Ranfularia, Saccardo cornpiled over 400 species whose coniclia varied 
fronn continuous, up  to 1-septate, 2-, 3-, 4-, 5-, 6-, 7-, even up to 8-septate 
(Hughes (43) ). All the species of Ramularia which have been studied over 
a period of time usually show a considerl~ble degree of variation in septation 
of tlze conidia composing the chains and this has bcen shown to be correlated 
with laumidity. 

In many fungi wllose conidia develop in acropetal chains e.g. Ramzclarin 
spp. and some C&adosfiorizcm spp. the first formed conidla are more frequently 
septate than those fornzed later. In Septo~zrwzu seceriens, however, the conidia 
in the long chains are invariably 3-septaie. 

In 1951 Hughes (54) described three species ol' Plnn~fordielln, two of which 
produce plar;~gn~ospsres, the third dic-tyosporcs ; other claar:~cteristic features 
seeined to demand their generic identity. 

In Stigmi?za ~Eafani (I;uclccl) SXC. the t-onidia are apparcrltly always 
phragmospores whcrt2as in the single collection that I have sccn of 9'. filaiani- 
racernoshre (H4earia. & Bart h.) IIughes 504% of the coniclia are dictyospores ; the 
two species vrlly differ on this score and it scexned wrong to me to include ttae 
twcr in different genera to say nothing of different groupings (IIughes (44) ). 

The 'Helicosporae' seems to rlle to  I>c the only Saccrirdoan grouping based 
on characters ol' mature coiliclia which classifies together specics rrlost of which 
have a similar type of conidiurn tlcvelo1,meizt. 

In the primary division of Hyphonlycetes into the two groups Xerosporas 
anc4 Gloiosporac (LVakefielcl and Bishy (1 12) and hlason (83) ) the presence 
or absence of slirne around the conidia was held to  be the distinguishing feature; 
ha t  here again totallq- different typcs of conidi;r, with regard to their precise 
rnotle of development, are classified together and simil~tr types widely 
separated. According to Ingold (70) a third 'biological s ~ m - e  type must be 
rccognizc~d, namely the aquatic spore ~aroducod, liberated and nornaally 
dispersed below water'; it was not suggested by this autllor that  the aquatic 
spore types should comprise a third division 01 the I3 yphomycetes. 'Biological 
spore type' is the correct appellation for dry, slimy, and aquatic spores; in 
addition %iologicc~l conidiophore types' could be differentiated and even 
"iological mycelium types'. Biological types can be overstresscd; in the 
above instances they bear no relation to the Inore stable developmental and 
nlorphoIogica1 characters of i-he reproductive structures. A large number of 
species do not fit adequately into either Xcros~aorae or Gloiosporae and may 
even change their position in either group according io  the age of the fruiting 
structure. Under this scheme Alemnoniella arid Siachybotrys are widely 
separated whereas if the two genera were included under the one name, 
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Stashybotrys, no hardship woultl bc suffered. As pointed out by Wakefield 
and Bisby (112) 'Also, of course, Nature presents us with the expected inter- 
mediate for~ns' .  El4;lson (83) hati already pointed out 'there is such an obvious 
transition between genera characterised by slimy phialospores to  other genera 
characterised by dry phialospores'; I fail to understand, therefore, why 'moist 
spores verus dry spores' was made the 'primary differentiating character' in 
the 1,ist of British Hyphomycetes (Wakefield and Bisby (112) ). 

If the above me~ltioned characters are not regarded as important for the 
differentiation of major groupings of Hyphomycetes what the11 remains? 
The  answer appears to me to be found a t  the apex (or the base!) of the conidio- 
phore or sporogenons cell, or where the conidium initial is being produced. I 
believe tha t  there are only a limited number of methods whereby conidia can 
develop from other cells and that  morphologically related imperfect states 
will only be brought together when the precise methods of conidium origin 
take first place in the clelimitation of the major groupings. 

In the sections differentiated below, 1 have almost restricted myself t o  the 
commoner Hyphonlycetes which I have collected on wootl and bark in 
Britain ; brit a nraml-~er of species from tropical Africa and North America have 
been induded here and there in order to illustrate certain points. A few 
Coelonnj~cetes have also been brought into the discussion. 

The  work of Vuillernin has been fully discussed by Mason (82, 83) who also 
proposed terms for types of 'conidia'. In Sections I to VIII  (pp. 582-645) 
and in the very brief summary below, the term conidium is used throughout, 
except- in Sectioi~ 1V in which phialospores develop from phialides (used in a 
restricted sense). Following the main text some of the terms of V~aillenain and 
Nlason are discussed (pp. 647-650) and applied to the 'conidia' of the various 
sections where applicable. Langeron (76) used the terminology of Vraillemin 
and Mason but occasionally in so wide a sense that I believe some of the terms 
thus employed lost their nsef~alncss. 

Summary of Sections I to VIHI 

Growth of @onidio/)hore Ini t ial  or of Conidiophore During Sporulution 
Restricted to Ap,icnl Region 

hlycelium generally narrow. Conidia usually developing in acropetal 
succession as blown-out ends a t  the apex of simple or branched conidiophores 
which tlo not then increase in length. The  basal conidia of chains aggregated 
around the apical region of a conidiophore raaay be n~orphologically different 
from the others and in one instance are modified into permanent nnet~rlae 
bearing a terminal conidium and a number ol subterminal conitiia. 

~ I j ~ c e l i u n ~  generally wide. C'onidia developing in acropetal succession as 
blown-out ends on simple or branched conit-fiophores; sonletirnes the lateral 
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branches are modified entirely into a number of conidia or into solitary conidia 
and in these instances the conidia are borne on conspicuous denticles. 'I'he 
solitary conidia or short, simple, or branched crinr-tins of conidia may be 
aggregated on vriell differentiated swollen cells and arise more or less simul- 
taneously on thena. In cxalnples evith intercalary or lateral swollen and 
fertile cells bearing sinlultaneously pl-oduced conidia, the main stalk may 
proliferate to develop further intercalary fertile cells or bear further lateral 
fertile brianches. 

Conidia arising as blown-orrt ends of apex of simple or branched conidiophores 
and the ends of successively produced tlew growing points developing to one 
side of the previous conidiurn. The cotlidiophore, therefore, either increases 
in length or becomes swollen as a resrllt of conidielm production. Acropetal 
chains of conidia may develop on the pri~rlary conidia. 

SECTION III  

Conidia usu;illy thick-walled, arising solitarily as blown-out ends of apex of 
simple or branched conidiophores; a plurality of conidia may be produced, 
each new conidiurn developing as a blown-out end of successive proliferations 
t h r s ~ ~ g h  the scars of' previous conidia so that the conidiophores in such cases 
become annelldte. 

Conidit-t (pBlialospores) developing in rapidly maturing basipctal series from 
the rapex of a conidiophore (phialide) which may or may not possess an 
evident cellarette. 

Conidia developing in gradually maturing basipetlal series and originating by 
the meristematic growth of the apical region of the conidiophore in such a way 
that the chain of conidia mergcs imperceptibly with the conidiophore that 
gives rise to the chain. 

Conidia usrrally thick-vrralled, developing from pores on conidiopl-aores of 
determinate or intieterminate lengtl-n; they are solitary or in xx?horls, and may 

r .  occur in acropetal chains. I he conidiophore may proliferate through the 
terminal pore to produce a further terminal cotlidiurn or the conidiophore nlay 
develop a sa~eccssion of tcrinitmal conidia on successive proliferations dcvelopitlg 
j~ist  below the previous coniclit~m. 

Conidia developing by the hasipeta1 fragmentation of collidiophores of 
determinate length, and which do not possess a meristematic zone. 
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Growth of Conidiophore Restricted to Basal Region 

Conidia borne singly a t  apex, or singly a t  apex and laterrrilly, often in regular 
whorls 011 conidiophores showing basal elcangation. (lonidia often with 
longitudinal slit in wall but  this character is by no nieans restricted to this 
Section. 

Section IA 
The mycelium is immersed or superficial, composed generally of narrow 

hyphrte. 
The conidiophorcs are very variable in tlie different species, tlieir variation 

being best explainled by reference to v;irious examples inclttdecl in this section. 
111 Xylohypha nigrescens (Fr.) Mason (Fig. 1) the conidiophores are short and 
closely packed together; each usually bears a single, very long, rarely branched 
acropetal chain o f  k~rowri anierospores and a t  maturity a sooty pnstule is 
formed. In Bispora santennata (Ikrs. ex Fr.) N1rason comb. nov." (Fig. 2) the 
eonidiog~hores are likewise short and cromrded together, each proclracing a 
single, long, unbranched, acropetal chain of (lark brown to almost black 
didymospores. In  Seplonemct hormiscium Snc-c. (Fig. 3) the coniciiophorcs are 
scattered and little clifferent froill conidia; the cor-aidiophores bear a single 
short u ~ i b r a ~ ~ c h e d  acropetal chain of (lark brown phragmosporcs clevclopi~ag a t  
the apex. There is a tei~dency lor acropet;rl chains of conidla to  be unbranched 
or selcIom branched only when the coriidiophores are closely aggregated. 

By the production of simple or branched chains a plurality of conic-lia may 
be developed on a single conidiophore an$ this is not accompanied hy :in 
increase in length of the ctrnidiophorc itself: as in the original conidiura~ so 
each succeeding one irm the ;ic-ropetal chain is the blown-out cnci of the previous 
co~iidieam and throughout such a chain there is direct continuity between the 
wall of each conidiun~. In Section the conidia of all specics develop as 
lslown-out ends; arncrospores, didymospores, and phragn~ospores are found 
here but  iis far ;rs I am aware no dictyospores or staasrospores develop in chains 
in acropetal suc-cession. 

In Septove%a solidzcm Berk. & Curt. (= Sirodesmium solidz~nz (Berk. & 
Curt.) Sacc.) ko~iidia '  develop from the apical growth of two to five dark 
brown and closely adpressed hyphae which develop constrictions a t  intervals 
at the same level thus giving the appearance of dictyospores in chains. The  
'conidia' c40 not secede readily. 

Sepfonema secedens (_'orda (Fig. 4), the type species of Septonema, is a form- 
species of great interest and helps to explain the relationship of a number of 
forms iricluded in Section I ;  i t  laas the advantage of enabling unbroken 
preparations to be mads readily from young colonies, a singje fructificatio~a is 

" =  woni ilia antennafa Pers. in ,Cyn. ,Wetla. Funq. p. 694. Guftingen. 1801. 
= Torula! nntennuta [(Pers.) 1 Pers. in ~4Jycologia Europnea, 1 : 21. 1822. 
= Torula cxntennata. [(Pers.)] Pers. ex Fr. i n  Systemu Jfycologicum, 3 : 501. 6832. 

;= Bispora nzonilioides Corda in  Icones Fungorum, 1 : 9. 1837. 
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FIG. I. Xylolzypiza nigrescens, isolated conitliophorcs with ronidial chains, and  coraidia 
(I.M.I. 362); X 500. 

FIG. 2. Rispofci antelznata, isolated conicliophores with coniclict~ chains, and coi-eiciia 
(I.RZ.%. 9882); X ,508. 

FIG. 3. .C;epionc>~i?a hormiscizdrrt, conidiophores and cor~idia from Hughes (61): X 500. 

large and the whole developislent and sequence of events cat1 easily be followetI 
obtairled. 'The niain stalk of the conitliophore, therefore, l ~ a s  resolved iisclf 
(Hughes (56) ). The conidiophore is formed from an r~pturned repent hypha 
or from an  erect lateral branch; i t  is up to 2 0 0 p  long, 4 - 5 p  wide*, septatc, 
and wit11 the septa 18-25p  apart. Towards the apex of the mature conidio- 
phore, constrictions are found a t  the septa in iricreasing depth and with the 

* All measuremenls given in this paper were nzndejrfrorrz preparc~lions in; lactic acid, with or 
without c0te07~ blue. 
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FIG. 4. Seplolizema secedens, conidiophores and conidia from Hughes (56); X 588. 

C
an

. J
. B

ot
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.n
rc

re
se

ar
ch

pr
es

s.
co

m
 b

y 
U

ni
ve

rs
ity

 o
f 

Il
lin

oi
s 

at
 U

rb
an

a-
C

ha
m

pa
ig

n.
 o

n 
03

/1
6/

20
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



IIUGEIES: CONIDIOPHORES.  C O N I D I A ,  A X B  C L A S S I F I C A T I O N  585 

slightly wider cells fornled in acropetal succession a long-beaded effect is 
above, by acropetal growth, into a chain of conidium initials separated by  
septa a t  constrictions. Towards the apex of the conidiophore, a t  different 
levels, up to  four lateral acropet,il branches develop; and a t  the septa of the 
t~ranches constrictions occur from their first fornsation, and these may also 
bear secorldary aisd then even tertiary lateral branches; all the cells of the 
lateral branches are conidium ir~itials (18-23p long) and a more or less arbores- 
cent (attpeit occasionally unilateral) appearance is the result. The  mature 
conidiophore and chains of conidia in Septonema secedens is merely a branched 
aerial hypha, the laterals ancl the upper part  of the main stalk of which have 
developed as conidial units. Maturity in this fungus is reacheti with the 
development of coior and of three septa in each initial although the basal 
conidia of the tcrminal and lateral chains nlay be only once or twice septate 
or even continuous. 

In Septonema harknessii (Ellis) coml). nov.* the fructification is exactly 
like th;lt of S. secedens but  the conidia are 1nucl1 larger and up to  7-septate a t  
maturity. In Septonerna leptaleurn (Ellis) comb. nov.** the conidia arc up 
t o  7-septate but  narrower than those of S. harknessii. 

In a young developmnent sf Sepfonema sececiens (Fig. 4,  B ,  C )  the appearance 
of the conidiophore and chains is very rsr~lirliscent of thc Cladosporium-type 
of conidial apparatus (Fig. 5 )  producetf by 'Cerafostomella pluriannulata9 
(Lagerberg, Lundberg, and htelin (75) ) where all the conidia are amcrospores 

Fr(-;. 5.  'Cerntostorncllu p l u ~ ~ ~ z n a r l a t c t ' ,  con~idiophore and cc~nidia f r o m  Lagerberg, 
Lundberg,  and Melin (7.5); X 910. 

FIG. 6.  CLudosporiurn sp., conidiophore and conidia f r o m  Bre t t  ( 1 4 ) ;  s l ighty  reduced 
f r o m  original, 

" =Dendryphio~z hayl2nessl.i Ellis i n  Bzsll. a'ilrrey Rotan. Clu71,8 : 27. 1886 (as  Dezidryphium). 
** 5 Dendryphion lanrknessii aur. leptr~leztnz Ellis i n  Bzcll. l'orrey Hotnn. Club, Y : 27. 1881 

(as Dendry$hium). 
= Dendryphion leptizleum (Ell is)  LT(~cc. in ,Cyllnge Fungorum, 15  : 112. 1901 (ns Den- 

dryphiurn l ep tdeum Ell.). 
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FIG. 7. Cladnsporit~t~z hnrknrssii, pcrtiorn of conidiophore and two branchetf chains of 
conictia (B)XOM 28007) ; X 475. 

FIG. 8. d'ladosporium sp., apex of conidiophore and coniclia frorrn 13ishj- (9); X 450. 

and again m-here the tlcvelop~nlent ol conidi,al claains is the snrn<:. A similar 
'C1ado.sporiu.i.n'-tj71)e of frerctific:itiorl (Fig. $), illustrntetl by  Brett (14) w,ls this 
conidiophore bears unilateral 1,r:~nches as is so often found in Septonema seredens. 

In Cladsspcdrium harknessii (1%~-k) g:onlii). r1ov.t (Fig. 7) the fructifica- 
tions are comy~act and brownish; the trernenclously long, branched, acrol)et;al 
chraiaas are composed of more or less lemon-shaped ainerospores. Towaa-tls the 
base of the c11,'~ilis the conidia are longer, almost cylindrical, and inerge 
graduallgr with the thin. branched co~ridicsphores below as they (lo wit11 the 
shorter conic-lia :tl>ovc. P t ~ ~ k t  stated that  this species is "elated to arid 
congeneric with such species as Oidium nureurn.. . .' B 

In one of Wislq~'s (9) illr1str:~tions of a Q'an'xdiara isol:ttion of Ciatlo.sporium 
sp. (Fig. 8) the 'tower conidia in the ksrancllcd system are variously scptate 
hu t  they secede as readily as  the others and frlnctiorl as conit-lia. These lower 
conidize in the claain have hcen c;~lled 'ramoconitli;~' by hfr. iL1:tsc)w (oral 
communications) and a l tho~~gl i  ~ l l e  term is raot restrictive its does imply tha t  
the lower or first forrned conidia are sonac-cvhat difierent from the s~naller 
upper ones formed later. Differences in the component conidia of acroyaetnl 
chains arc not a t  all rlnconnmoil especially in Rn?mdnrin spp. (e.g. R. onobry- 
clzidis ,%llesch. (I-Iughes (43) ) : ~ n d  Sepfonenzc~ pallidurn (Grove) IIughes (61). 

De?td~yp&ion griseum Rerk. & Br. seerrls to be somewhat half way between 
Cladosporium and Septonema. 111 this frrrlgus (Fig. 9) the conidiophore is of 
deter1ninl;ate length ancl one to t l~ ree  branched chains of conidia are produced 
on short denticles a t  the apex. The  conidia are continr~ous to 3-septate 
whereas in Sepfo?zemn the conidia are mostly three or more septate a t  maturity. 
And this seenas to me to be the only real differer~ce between the two genera 

t = AXoniliu harknessii Peck i n  AT- Y. State ~Wuseunz Rept.,  34  : 49.  1883 [as 18811. 

C
an

. J
. B

ot
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.n
rc

re
se

ar
ch

pr
es

s.
co

m
 b

y 
U

ni
ve

rs
ity

 o
f 

Il
lin

oi
s 

at
 U

rb
an

a-
C

ha
m

pa
ig

n.
 o

n 
03

/1
6/

20
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



HGGHES:  CONIDZOPIIOKE.Y, CONZDIA,  A N D  CLA.S.SIPZCATION 587 

although it  must t)e admitted that  S. seeedens and S. harknessii do  not remind 
one much of a Clndosporium. Dendryphion griseuwz in any case is not a 
Dendryphiom and I consider i t  to  be best classified as Cladsspsriurn griseum 
(Berk. & Br.) comb. nov.* 

De Vries (30) has c%iscussec% conidium develop~nent in Cladssporium spp. ; 
his figure of 6:. ai:eilaneuf;vk cle Vries forma czaell~tf~aum c%e Vries is reproetuced 
here as Fig. 10. In  C. ciadosporioides (Fres.) cle Vries he figured the coniciio- 
phores as not inc*reasing in length whereas iri EIeterospori~nm erariabile b'ooke 
(which he c:xllcd Clndosporiu~n variabile (Cooke) t8e Vries) the main stalk of 
the coniclioplnore was shown to increase in length by t h e  c%cveIopme~lt of :a 
succession of l;itcr,~l subterminal gro~vi~mg points and terminal conidia produced 
in turn a t  each new growilrmg poirst after varying degrees of elongatiorm; chains 
of conidia ~~roduced 01s the primary conidia, however, devclcsp in the manner 
of C1udosporiu.m proper. (-4 similar type of conicliophore clo~agatian and 
prodtac-tics11 oi Clcrdosporium-like chains is found on the primary co~nidia of 
Rnaazz~laria spp. e.g. R. onobrychidis AlIesch.). This char-a(-ter of the i~lcrcase 
in length of the rnai13 stalk of the co~micliophore in sorne species, or of sImro- 
g-enous cells i11 other species, I consider to be of paramount i~nportance in the 
classification of Fungi Irnperfecti as  set out here. ('This type of development 
is dealt with in Section IT and will include such fungi a s  Ilelnzinthos~ori2cv~ 
atact (e.g. 11. apieulcttum) , PIeterosporiu fn, Dactylospora'um, A tractina, and 
Trifiraehiz4m to mention only a few.) 

" = Dendryphion griseum Berk. 6" BY. in Ann. Mag.  Nut. .Misf. 11, 7 : 677. 18.51 [as 
Deptdr~plz iu l~~] .  
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FIG. 10. Cladusjoriuv~ czoe1Znne1.m forma ctvellnneum, conidio~shorc 2nd conidia from 
dc Vries (30) ; slightly reduced from original. 

Frc;. f f .  Hyuloscyphn dematiicoln, part drawing of conidiophore with rnetulae and 
conitlia from pure culture (I),\OM 28286(b))  : X 1000. 

In IIufilogmpizium delicalum Bcrk. 2% Br. (= 11. bicolor Grovcj* (Fig. 1 I),  
thc type species oS I1~plogrnplzium Rerk. & Br., I consitler that  :L much modified 
xrad very condensed Clndosfiorz'um-type of conidiophore fructification occur-s. 
r 7 1 he conid iophorcs of 15ycelosryfilza tlemntiicoi'a are erect, simple, septat e ,  thick- 
walled, and hroavrl except a t  the paler apex ctncl i t  is altogether a well dificr- 
entiated structure. A t  maturity the apex is capped by a ball oS slime contain- 
ing conitlia and partially t:~lvelopilag tlic other cclls upon which they were 
I~orne. 111 pure cealtrire on malt agar the solitary gloh~ules of conidial are about 
35p in c1iamctc.r arid very occ.asionally up t o  45p. IVli~en neighboring conielia~ 
globules touch they unite, wit11 the resealt tha t  often an extensive sheet of 
slimy conidia can 1)e formed. Around the apex of the main stalk arc bor~ le  
up  to  eight oval, pale brown metulrte surrounding a central ~ne tu la  which is 
really a continuation of the growth of the main stalk. Each prirnary ~netuka. 
Iscars secondary nletulae in the same way tha t  the apex of the ~nairi stalk of 

* 1 hove shown by pure cultures i n  Britain tknf Hyaloscypha defizatiirola (Herk. & Rr.)  
ilmnnfc~ldt (det. R. W. 6;. Docnis)  i s  the perfect state uf this Hc~plograpkiuwz. Both s f tz te~ ;roere 
f o ~ y t d  frequefztly tngeth~r i n  Britain (as  they are on the fype!) and 1 also find thr scrlne assoctcztion 
i n  m y  collec-tions of this fungus in New York State, U.S., and Ontario, Chnada. R has received 
one indebendel~t name i n  Canada: 

= Scopul[aria popirlli Dearn. & Hisby apud Bisby et al. T h e  Fangi of i%fnnitoha. 1929, 
#. 130. 
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the conidiophore bears primary metulae but the secondary metulae are 
narrou7er and usually hyaline to subhyaline. Similarly, tertiary metulae (in 
a perfectly formeci head) are borne on the secondary ones; these Lire hyaline 
and narrower than the secondary metulae. There can be differentiated, 
therefore, three rows of metulae which are successively narrower, proceeding 
distally from the apex of the main stalk of the conidiophore. Each tertiary 
metula bears an apical eonidium produced as a blown-out end (as are the 
rnetulae themselves) and three or four lateral and subteri-ninal conidia have 
been seen attached although perhaps more than this may tIevelop. I have 
seen no chains of conidia. As detected by their smaller tlimensions conidia 
may be seen to have clevelopeci on some secondary metulae in place of one or 
more ter thry metulae. In depaupera te conidiophores even the secondary 
metulae may be replaced by conidia. 'The slimy head of this IIaplographiurn 
conidiophore t consider therefore to be homologous with a C l ~ ~ d o s p ~ r i u m  
conidiophore but wit11 a mor-e well differentiated conidiophore ant1 conclensecf 
and regularly whorled lateral branches; furthermore the crowdet-8 primary 
and secor~dary branches (~netulae) have developed into permarlent structures, 
failing to secede a t  n~aturi ty.  'lXe primary and secondary metulae may be 
considered, paraelosically, to  be 'rramo-conidia' which do not secede and which 
can more obviously be differentiated from the coniclia than can the ramo- 
conidia of Clndospo~ium from the other conidia in the C l o d o s ~ o ~ i u m  chains. 
In Ilyaloscypha dematiicola the tertiary metulae may become detached from 
the secondary met~xlae and [unction as conidia but they may be differentiated 
by their larger size. 

Abnormalities in the head of conidial fIynloseyphn cEernt~tiicoCa are not 
uncommon in field collections or paire culture on agar media. Perhaps the 
most interesting ones rare those in which the central primr-try metula is much 
longer than the lateral ones thus more obviczusly indicating the nature of the 
central nletula as being a conti~nrlation of the growth of the conidiophsre. 
The central tertiary metula may even bear quaternary metulae. Then again 
one of the lateral primary metulae may appear as a brown cylindrical cell, 
larger than the other rnetulae and resembling 21 side branch of the conicliophore; 
like the main stalk this enlarged inetula bears a slimy head of metulac and 
conidia. 

I t  has been clainled (hfason (82) ) that the conidia irn this fungus are 
ahstricted from the sporophores in immense numbers hut  I an1 unable to 
verify this. In pure culture where development can be observed more easily 
the slirny head of conidia is more or less hemispherical on the compact branched 
head of the main stalk of the conicliophore. I n  a slimy head 40p in tiiameter 
I calculate that  there are about 2500 conidia (measuring 3 . 5  X 1 . 5  p)  ; this 
approximates the number which would be borne in a regular head co~nposed 
of a succession of nine primary, eight secondary, and seven tertiary n~etulae 
beari~sg five apical and subapical conidia. 
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Section II3 
In Section IR are classified species some of which have a striking morpho- 

logical sir~lilarity with some forms included in Section IA. Now in IA thc 
mycelium is for the most part composed of narrow hyphac whereas in Section 
IB  the hyphae and conidiophores are wide and these often form a superficial 
weft on natural substrata. In most of the forms included hcre the conidia 
develop on specialized terminal or intercalary swellings of the main stalk of 
the conidiophorc or on terminal swellings of lateral hra~lches. 

FIG. 12. 1'~llictdla~iu prulwata, conidiophores (one of which lrea rs a basidiunl), and 
conidia from ljughes (50); X500. 

1x1 Pelliculnria pruinnta (Rres.) Rogers (Fig. 12)  (Hughes (50) ) the sparingly 
branched conicliophores are really of the Cladsspsrium-type (Fig. 10:) ; the 
long, erect, and wide conidiophores are modified above into a terminal 
acropetal chain of inore or less oval coniclia which are denticamlate z r t  both ends 
whilst the lxteral branches are also modified into conidia, entirely or for 111ost 
of their length. In Oidium aureunz Link ex Fr. (Fig. 13), the type species of 
the genus, a similar state of affairs is found but the shorter conidiophores are 
themselves more lxanched towards the base; they bear a terminal acropetal 
chain of conidirt and lateral ones as well. 

The morphology of Torula ramosa Fuckel (Fig. 14) is immediately reminis- 
cent of Bidium aureum although the dematiaccous nature of the mycelium, 
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HUGHES: CONIDIOPIIORES,  CONIDIr l ,  A N D  C&AS.SIFdCATdOM 

FIG. 13. Ot'diunz czrucum, conitPioyhores and conidia (H.NI.1. 536G) ; X 500. 
FIG. 14. Oidiunz ranlosum, n~yce l iun i ,  conidiophores, arid conidis (I.M.H. 6072);  X500. 

conidiophores, and conidir~ does not really fit the fearlgus for adequate irlclrrsion 
in the genus Oidium: Iindes (78) stated that  in OiRiunz the ccmidiophores are 
never black or fuscous. ,4nother species in Herb. l.hI.1. is congcrlcric \%-it11 
Torfcln yumosn and togctlaer these two black molds may well ro~lstitut-e a new 
genus. i l t  prcsent, however, I prefer to  dispose those collections in Herb. 
DAo A l  as Oidiraln ramosum (Fucl~el) comb. nova* 

In  Linder's treatment of the genus Okdium kink ex Fr. there seems to be 
two main groups of sp~ecies, (1) those i11 which the conitliophores (often merely 
repent hyplaac) produce vesicles bearing solitary conitlia or clnrains of conidia 
on denticles or conitf iophores wit11 chains of coniclia producc.cl directly upon 
tklcm, ancl (2) those in vvlnich the conidiophores bear a nunaber o f  conidia 
solitarily on csrlspicuous derlticles which are not usually restricted to any one 
cell of the conidiophore and those cells bearing the derlticles arc not a t  all or 
only slightly swollen. (An odd species Allescheriella crocea (hIsrlt.) Iluglles 
(50) (=  1,inrIer (763) s u % ~  (Iidium simile) (Fig. 46) I consider best c1;rssified 111 
Alle.scherielln (Section 111) of which generic name this is (as A. uredinoidas) 
the type species). 

* = I'orarlu ramoscc Fuckel in S ~ ~ m b o l n e  Mycologicae, p. 318. 1870. 
-- - Toruka rc~nzosa Peck in N. Y. .Stat? ~Wust.lim Kept., 32 : 39. 1880 [os 18791. 

= Torarla peckil Stccc. & hSyd. i n  Sykloge F ~ n g o r u ~ n ,  14 : 1070. 1899. 
The type cailf>ctlopzs of both nunzes have het.7~ seen; the former at I f irb.  I?./?.(;. Keza, England, 

alzd the Iatter at iTe7a, Fork State Itfuseurn, ,42hany, R7.E7. A recent collecfion from Canada is 
DAOM 28726, on wood, AJeriiaaLe Woods, near Ottawa, Ont., 24.vii.1952. 
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Some 22 species treated by Linder, including Pellieularia pruinatn 
( - Oidium cnazdicaazs (Sacc) 1,inder) and Oidium aureum are found in the first 
group and amongst themselves show a great deal of variation. In Pellieularia 
pruinata, for irnstarice, some lateral co~lidial branches are composed of only a 
single conidielm borne on a denticle althoaagh most lateral branches are two or 
three cornidia lo~lg. There is no cIear line separating the two groups. In 
Oidium conspersum (Link) I,inder (Fig. 15), the type species of the generic 
name Acladium l i nk ,  which would be included in the second group of species 
the erect conidiophores itre terminated by a singlc conidium and along the 
enppcr tlnree quarters of the length of the septate conidiophores are taorne 
solitary coniclia on well marked denticles; five other species included by Liiader 
are sin~ilar to  0. cons$ersum in this way. 111 0. eonspersuan I have not observed 
any particular regular order in the production of the conidia o t l~er  than a 
more or less sirnrlltaneous deveIoprnent or a haphazard one. I agree with 

I 

~ 

~ 
I 

FIG. 8 5. Qidiu~n co.tzspersu7nl conidiophores and cotlidia (1.31.1. 15528) ; X500.  
FIG. 16. O i d i z ~ m  tenellunz, conidioplmores and conidia from Linder (78) ; X 255. 
FIG. 17. Femes ~ ~ ~ U S Z C S ,  conidioplmores and conidia from Bakshi (5);  X777.  
FIG. 1s. iV~matogonium pnrasiticum, apex of conidiophore, and conidia fro111 Thaxter 

(1 10) sub Goautorrhodiella pnrasitiru; X 281. 
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1,inder that  0. conspersunz and the similar species are best classified along 
with 0. aurezdm, the type species, even though t l ~ e  conidia are solitary or, as I 
prefer to look upon it and paradoxical though it may seem, even though the 
lateral chains of conidla have been reduced to single conidia. In Oidium spp., 
those with chains of conidia have few lateral (conidial) branches whereas in 
those species producing solitary terminal and lateral conidia the conidiophores 
bear numerous denticles supporting such solitary conidia. 

If one now consitlers Oidium tenellurn (Berk. & Curt.) Linder (Fig. 16) it 
will he observed that the denticles bearing solitary conidia are numerous and 
are restricted to the upper regions of one, two, or three ter~ninal cells of the 
conidiophore; furthermore, these cells are sliglltly swollen and immediately 
suggest the conidial apparatus lound in Oedocephulum (e.g. Fomes annoslis 
(Fr.) Cooke, Fig. 17) and a number of othcr genera whose n~errtbers have 
conidia produced on denticles on swollen cells of the conicliophore or its lateral 
branches. OicZiunz tenellurn certainly seems to provide a connecting- link 
between such species ;is 0. conspersum and those with the Rofryfis-Oedo- 
cephulunt type sf fructification. Such genera are briefly mentioned below but  
it is worth while drawing attention to the fact that  Conatobotryum fuscum, 
6. npiculaturrz (see p. SO$), i!'ematogoniurn parasiticurn (see p. 594) and others 
produce chains of conidia on denticles. In Gonnfobotryztm apiculafunz the 
short chains are seldom branched whilst i11 ZVematogoniul;tz lturantiacum the 
chains of conidiri, which are characteristically smaller towards the apes of :L 

chain, are al\vays branched. 
OedocepJtai'unr spp. are characterized by simple, erect conidiophores produc- 

ing conidia more or less simultaneously on denticles on a swollen terminal 
cell (ampulla). Such <:onidiophores are produced by Fumes annosus (Fig. 1 % )  
(set. Bakshi (5, 6) sub Oedocephalum lineaturn Bakshi, and Olson (94) sub 
Cunni~glzurnelL~ rneinvckella Olson) ; this was observed in 1859 by Brefeld (1.3) 
who proposed tlne generic name IIeterobasidion for the conidiophores. Brefelcl 
figured a nuniher of conidiophores with lateral branches  rising from the 
terminal ampulla. An Oedoeeplzczlztnz conidial apparatus has heen reported 
also for T y r o n e m a  ornphulodes (Bull.) Fuckel' by a nunlber of authors, e.g. 
Schmidt (102). Oedocephalu~lz echinulntz~rn Thaxter (189) has minutely 
echinulate conidia; in this publication Thcixter altogether clescribect four 
sy~ecics of Oedocephczlunq including 0. verticillat~tm Thaxt., an interesting form 
with verticillate bra~lches 'I~earing terminal, conidium-hearing, deiiticulate 
ampullae. 

In Rhopalomyces elegans C:orda a sinlple conidiophore bears a tcrrninal 
ampulla bearing colored conitlia. Thaxtcr (I 09) beautifully illustrated this 
fungus and also described and illustrated tinother species R. sfrungulatus 
Tlaaxt. Boeciijn (11) considerecl R. elegans to be one of the hlemcorales. 

In Gonutobotrys sz'a?zplex Corda a simple hyaline conidiophore bears a 
terminal and a number of irltercaltuy ampullae, each roughened by conidium- 
bectring denticles; the conidia are hyaline and continuous. The f u n g ~ ~ s  was 
illustrated by Corda (24) and Drechsler (33). 
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111 Gonutobotryum fuscum Sacc. a simple, pale brown conidiophore has the 
same form as allat of the preceding species; the conidia are oval, pale brown, 
and are borne in chains of two. 

In Gonatobotsyum apiculaturn (Peck) comb. nov." the conidiophores are 
simpIe, erect, dark brown with terminal artd intercalary ampullae bearing 
crowded conidia on derlticles. The  conidia are borric in short, seldorrr 
branched chains. The fungus is foeand on leaf spots of firmamelis in North 
America and has been figured by Overholts (96) (as 6. maculicola,). 

~ZTematogonium uurantincum belongs in Section IU ; i t  produces orange colored 
colonies. The conidiophores have terminal and intercalary ampullae which 
produce short branched chains of conidia on denticles, the clistal coiaidia being 
successively smaller. Ayers (3) has described and fipurctl a fungus associated 
with ~\~ectriu coccinea (Pers. ex Fr.) Fr. on Fag~ts  gmndqolin as GonntorrhodieiTlu 
highlei A. I,. Smith (105) (e.g. Reliquiae Farlowianae 998 on ATectria cocci.kzea 
on Fagus, Maine, l..J.S., det. Ayers as G. highlei). The fungus in this collection 
is identical with de 'Fhiimen, nIycotheca universalis 1665 on Platanzts occiden- 
talis in socio IbTectria sp., France, sub i%Temntsgoniun? nurantiacam Desm., and 
with Ellis and Everhart-, 1;ungi colilrnbinni 372 on i%Ingnolin g/n%tuca in socio 
?ncctricaceous fungus, Kew Jersey, U.S., sub iTTe.lazcrtogorciu?n aurantiacum. I t  
seems highly probable to  me that  the fungus assigned to Gonuiorrkzodiell~~ 

Goraatorrhodiellu f)arnsifica 'Fhaxtert (110), the type species of this genus, 
was described as apparently p;arasitic on Hypocrea ant1 IIypomyees from 
C:onnectic~nt; i t  has hyaline csnidiopk~ores which later become pale fawn being 
simple or sparingly b r anch~d ,  bearing apical and intercalary ampnllae. Tllc 
conidia are borne on denticles, which are crowdecl on the ampullae, and are in 
chains of three, the distal conidia being somewhat smaller th;m the pa-oxirnal 
ones (Fig. 18). I n  its hirbit of being :E consociant of other fungi, its ~norphol- 
ogjr, and the color of mycelium, conicliopllorcs, and conidia, Gonntorrhodiel2a 
fickrasitica does not appear to me to be generically distinct from LVematogs;lziu;ln; 
the followi~lg: new con~krnilraatio~l is therefore proposed: Neanatogsnium 
parasiticurn (Tllaxter) comb. nov. 

111 ,'klycotyphce nzicrosporn E'ennsr (36 )  the conidiophores have the apex 
swollen into a cylintlrical ampulla; the continuous hyalinc conidia are closcly 
packed, being borne solitarily on denticles. hIarti11 ($1) consider-ecl this 
fungus to be one of the Mtmcoraceae and as such was it  described by Fenner. 

111 Rlasfophorella Roedijn (12), based on B. smithii Bocd., the conidiophore 
is swollen into a cylindrical ampulla as in il<yccatyfilza Gut the coniclia are oval 
and 1-septate. 

" = Haplogrophium upiculntunz Peck in  N.Y. State L%f~serkm Rept., 28 : 62. 1876 
[as 187P]. 

= Gonntobotrys maculirola FVint. i n  Bull. Torrey Rofaa. Club, 10 : 7. 1883 (Jan.) .  
= Go~zaeobofryu~n ~naculicoln (TKnt.)  Sacc. i n  Sylkoge Furegorunz, 4 : 276. 1886. 

t = Gonntobotrys lateritia Peck in N.Y. State ,Tfuseu~n Bull. 131 : 21. P9QY. Peck 
described his species on Poria sp. on Platanus from Star Lake,  St .  Lawrence Co., N. Y., 
us 5'. 
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Sigmoideomyces dispiroides Thaxter (109)' the type species of the genus, and 
S. diva~ica tus  &lcI,ean (79) produce conidia on denticles on spherical ampullae 
which are borne on well differentiated enveloping hyphae. 

The botryose c l~~s t e r s  of conidia in Botrytis spp. are well known and it is to  
the conidium-hearing swellings of Botrytis that  the term 'ampullae' was first 
appliecl (by Klebahn (74) fide Whetzel & Drayton (114) who used it for 
Bof~y t z ' s  consoluta LVhetz. & Drayt.). The tern1 ampulla has been used here in 
Section IB for the terminal and intercalary swellings bearing conidia which are 
usually on denticles and which arise more or less simultaneously. In 1887 de 
Bary (28) drew attention to the simultaneous origin of conidia in Sclerstinia 
-fuckekin.tisa (Botrytis cin.erea Pers. ex Fr.). (Mason (82) first used the term 
kadula spores' for the conidia borne all over the surface of the ascospores of 
Nectria cosyli 1;uckel whilst still within the ascus; but because these spores 
may be 'the hornologues of the usual phi~llospores' the term radula spores 
cannot be used for the conidir-t of the Botrytis type of fungus. Later in the 
sanle publication, however, Mason used the term for the Botry f i s  conidia 
which were described as developing u~ithout any reference to a growing point. 
If the conidia of rYectrz'n coryli are phialospores then the tcrnl radamla spore 
may refer to  conidia vs~hick are not precisely homologous. In 1937 Mason (82) 
returned to the subject nf radula spores and differentiated the Nectria c o ~ y l i  
type as 'slirny radula spores' from the 'dry radula spores' of Botrytis.  Nannfeldt 
(in Melin and Nannfeldt (87)) used 'radula spores' for the conidia of Rhino- 
cladiella a t r o z k n s  Nannf. but 1 find that in this fungus they arise not more or 
less simultarleously , or without reference to a growing point, but successively 
as the blown-out erlds of successively produced growing points. For these 
reasons the coilfused term 'radula spore' is not here applied to the Botryt is  
type of conidium.) 

Botvytis conidioplsores are producecl by Sclerotinia draytoni Budd. & L'I7a kef . 
(Dennis & Wakefield (29) ), S. spevmopJtila Noble (91), S. polyblc~stis Greg., 
S. narcissicola Greg., and S. splzae~osperma Greg. (Gregory (40j ) and ScrJero- 
t in in  fikckeliu~~ra de Bary ( B o t ~ y o t i n i a  fuckekiana (de Bary) Whetz.) which is 
known generally in its csnidial state as Bofryt is  cin.erea I'ers. ex Fr. 

Elaborate ampullae are the conspicuous features of Botryosporiuwz spp. 
B .  lon.yibmchiafum (Oud.) Maire is not uncornmon in glasshouses in Britain 
whilst B. pzlllchrum Corda is found outdoors; the last named species is illus- 
trated in Fig. 19. Each conidiophore is repeatedly dichotomous and bears the 
really striking lateral fertile branches. 

Chaetssph.aeria phaeostronza (Dur. cG: hlont.) Fuckel is the presumed peri- 
thecial state of Cladotrichum triseptatum Berk. & Br. and is not uncommon in 
Britain on old diatrypaceous fungi. The brown conidiophores mixed with 
concolorous setae form a shining velvety growth; the conidiophores (Fig. 20) 
are broad, dichotomously branched with intercalary and ternlinril more or less 
spherical ampullae upon which oval to  oval-cylindric 3-septate conidia arise 
more or less simulta~leously. Chnetospha.eria .fu.scc Fuckel, another fungus 
which is a consociant of sphaeriaceous fungi, I have collected once in Britain 
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in its presumed conidial state (Clatlotriclzum scythoptzorum C'orda). The 
sparingly brancheci and adpressed conidiophores have terminal and intercalary 
ampullae each bearing a icw acropetal chains of waisted-oval, 1-septate conidia, 
the  firs^ conidia of each chain having arisen more or less simultaneously. 

FIG. 20. Chc~cfr/.sfihac~ria Phneos t ron :~ ,  ~nycclial seta, portions of conidiophores, and 
coniclia; A ,  H.lI.1 160%; B, 1.M.I. 1354; XSOO. 

I t  is iritercsting to note that many of the colaiclial fructificatio~ms included 
in Section HB have been shocvn to be nasidiomycetes, IY1ycc91nycetcs, Disco- 
rnl-cetcs, and I 'yre~~o~nyeetes: furthermore i t  appears t h a t  they are a11 
perfectly dry-spored. 

Section II  

The naycelirrm is i t~lrnersed or salperficial, gerlcrally narrow but  sometimes 
as wide as the conldio1)horcs. 

In  this section the conidia are protluced as blo\v11-out ends singly a t  the 
apex of t l ~ c  conidiophsre and of tlie successive new growing points wl-nich 
develop just to one side of the previous terminal conitiiurn. At rmaiurity, 
therefore, a c:oni<liophore or sporogenous cell producing conic-lia in this way 
possesses a nurnkjcr of scars; each one of these was i n  turn terminal (during the 
(1evelol)ment of the now fallen ca~nidiurrl) before being pushed aside by the 
developme~st of a new g rowi~~g  point. Such conitiiophores usraally show a 
perceptible irlcreasc in length with the development of each coniciium; but  
in some species ;r successio11 of corlidia developing on a succession of growing 
points results not always in a longiteidinal extension of the conidiopllore or 
sporogenous cell but the apex becomes swollen with the tlevelop~nerlt of 
successive conidia. 
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21. Virgnriclla ntra, apices of conidiophores, and conidia (I .M.T. 27613) ; X.500. 
22. P%elnzz'nthospurium guare.icolrt, conidiopliores and conidia from IIughes (68); 

FIG. 23. Rrachysporium obovatum, conidiophore and conidia from Hughes (48); X500. 
FIG. 24. Dizctykosporium .macropus, portions of conidiophores and conidia from Hughes 

(63) ; X 500. 
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The distarlce between the successive scars is often fairly constant but  in 
some species it varies considerably; this distance, of course, depends on the 
activity of the new growing point before bIowing-out into a new terminal 
conidium. In T7irgariella atru Hughes (Fig. 21; see also p. 654) groups of 
conidial scars along the length of the coilidiophore alternate with smooth 
portions where there has been no conidium production; I have observecl this 
in cuItures of 'Acrothecium simplex Berk. cSr Br.' and 'Acrotheca acuta Grove'", 
and also in 4Ielmi~zthosporiu;m guareicola Stevens (Fig. 22) (Hughes (68) ) 
and Daldinia angolensis (Welw. & Curr.) Sacc. (Hughes (59) ). The inter- 
rupted conidium production is seen to best advantage in Arthrobotrys spp. e.g. 
A. superba Corda (Drechsler (32) and also &Iatruchot (86) ), the resultant 
conidiophore having the appearance of one of the members of Section IB  such 
as Gonaiobotrys s implex Corda in which specics the conidia on each ampulla 
arise simultaneously; in Arthrobotrys the swellings are the result of the 
successive development of closely inserted conidia. 

A further example is found in Cordana sp. I in Herb. DAOM in which a 
succession of conidia results in a swollen apex to the conidiophore, and further- 
more with further growth sterile lengths of conidiophore may eventually 
alternate with fertile swellings. This is very reminiscent of the illustration 
by Sibilin (104) of Arthrobotryella hernzka Sibilia; numerous phaeodiclymo- 
spores are shown attached to denticlcs on well differentiated ampullae but I 
do not know whether the conidia arise in succession or simultaneously. 
Close observation of the Echinobotryunz conidia of Stysnnus  stenzonitis (Pers. 
ex Fr.) Corda indicates that  these, too, arise in succession, on a short hypha 
the apex of which becomes swollen as further conidia develop. 

In  some specics e.g. Brachysporiumz obovatum (Berk.) Sacc. (Fig. 23) (Hughes 
(48) ) and D~c ty lo spor ium  macropus (Corda) Harz (Fig. 24) (Hughes (63) 
the conidiophores are simple and Inore or less setose, being dark brown and 
thick-u-alled. In ' .Helmintlzss~oriurn .simplex Kunze' (Fig. 25) and 'f1. 
6 ~ P i c u l a t ~ ~ m  Corda' (Fig. 26), two not uncornnson molds of wood in Britain, 
dematiaceous iusoid coi~idia are forrncd successively ; both species have been 
collected in North A~nerica. In Dij!Eorh.inotrichuwz candidulum v. Hiihn. 
(Fig. 27) the conidiophores are generally short, thin-walled, and more oa- 
less hq -a 1' me. 

In the foliicolous Ca,mptnmeris spp. (Hughes (66) ) well differentiated 
conidiophores arc unilaterally thickened and produced on specializecl vesicular 
supporting-cells which are subglobose to cylindrical with somewhat inflated 
distal ends. 111 the PoEytJ~ri7zciu.m conidiophores of Cynzadothea trijolii (Pcrs.) 
Wolf (Hughes (66) ) conidioptloa-es are also prcsduced on a paIisade of 
cylindrical vesicu1:~r cells. 

In Cercospora spp. the conidiophores are borne on an irrlmersed or semi- 
immersed stroma and the  genus is usually classified arrlongst the Dematieae. 
Isariopsis griseola Sacc. has almost synnematous conidiophores with conidia 
like those of Cercospora and is classified anlongst the Stilbaceae. The genera 

* Acvotheca ctcz~ta Grove i s  conzpletely nut of #Lace in z4crothecn (=== Kamularict Czger - jde 
IIugZtes (49) ) and co~cld, I believa, be adequately placed i n  the genus Rhinucladiella n'an~g. 
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FIG. 2 5. Helminlhosporz'um sirn@lex, cornidiophore and  conidia (1.M . I .  1353) ; X 750. 
FIG. 26. dIt.lminthssporiunz aQieulaLunz, conidisphore and conitlia~ fro111 pure culture 

(I.M.I. 1357); X750 .  
FIG. 27. Dip2orhinol~ichum calzdidulu?r?, conidiophores and conidia from TTughes (54); 

X 1088. 
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Cercosporn and I.s.a~iopsis, however, are otherwise similar with respect to 
conidium origin and develspnle~lt and should appear together in any classi- 
fication. In the hyperparasitic sl,ecies assigned to Arthrobotryu;m, for want sf 
a better generic name, the conidiophores are in synnernata arzd the conidia 
develop as in Isuriopsts;  the type species sf Arthrobotryunz is included in 
Section 111 t~ecausc i t  113s :r different type of conidiurn development. 
Ptcueoisavia cornui (Rain.) hIassn is another species which protfuces syrlnemata 
aamd classified here in Section 1 I ; i t  produces anlerospores whereas the synne- 
matous Sclerogrc~pT~ium nterrimuvz Eerk. produces dictyospores (Hughes (60) ). 

laa species usu;~llg. with rnono~ze~natous branched conidiophores, conidium 
production is often restrictetl on speci:llizetl terminal and lateral unicel1ul:~r 
sporogenolrs cells itntl these are more or less cylindrical, subulate, or flask- 
shaped. In Trit irnchium (Fig. 33) and Calcari.sfiorium (%-Iughes (51) ) the 
more or less sub~ilate sporogenous cells are terminal a n d  also in regular verticils 
below the uppermost septa of the ~mlain stalk and they form a. \vide angle with 
it. In the TTerticicl~dium conidiophores of Desmazierella ucicola Lib. (Fig. 28) 

FIG. 28. Desnzusierella ucicolr, corlidiopllorc from pure culture, from 1Iughes 
(51); X500. 
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the subulate sporogenous cells are borne apically and subapically on secondary 
lateral branches, themselves borne termirlally and in whorls on primary 
branches. 

In Trerticicladiellu abietina (Peck) Hughes (Fig. 29; see also p. 653) long 
subulate conidiophores bear a slinly head of conidia; primary, secondary, and 
tertiary branches are adpressed to the main stalk and these bear slightly 
divergent subulate sporogenous cells which bear conidia as in the Vertici- 
cladiztwz conidiophores of Besmazierella acicola. The presence or absence of 
slitne is used to differentiate the two genera. 

FIG. 29. I.'t.rtt'cz'cZad,ieIIn. abietina, s%lort conidiophore, and conidia from pure culture 
(DAOM 33941); X 1000. 

Verticils of sporogenous cells are characteristic of Costantinella spp. (Fig. 34) 
(see Nannf. & II3riks. (89) ) nncl some species of Halzsfordia (Hughes (51) ) 
and l \ T ~ d ~ l i ~ ~ o r i ~ m  c . g .  conidial Daldinin csnrentrica (Bolt. ex Fr.) Ces. & 
de Not. as  described and figured by Mulliard (88). In other species of 
IIansfordia and A~odulz'sfloriunz, and in Virgaria ~ z i g ~ a  Nees (Fig. 30) the 

FIG. 30. IGrgaria nigra, conidioplaores and conidia (I.M.I. 406531pl 1: X5rlO. 
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branching is more or  less irregular and the laterals which are fertile are not 
particularly well differentiated. Virgnria Ignatilis (Schw.) comb. nov." is 
apparerltly not uncommon in Eastern North Arnerica and differs from V. nigrn 
only in its shorter conidiophores and slightly smaller conidia. 

In  Atrc~cfina biseptafa v. Hohnel (Fig. 319, the type species of this genus, 
primary and secondary branches are crowded and closely adpressed and 
parallel to  each other and more or less parallel also with the erect almost 
setose mononematous conidiophore. A compact head is thus formed and the 
tertiary branches take the form of subulate, hyaline sporogcnaous cells which 
produce a sucression of conidia in slime from a succession of new growing 
points; a t  maturity the conidia becorzle 2-septate and the central cell brown, 
the outer ones remaining more or less hyali~le or beconling very pale brown 
and collapsing readi1y.t 

FIG. 31. cltractl'?zcc biseptnta, conirliophores and coriidia from pure culture (DAOM 
29146); X 1000. 

Most of the Helicosporeae as trcnted by Linder (77) may be classified in 
Section 11. In Ibelicosporium vegetum Nces ex Fr.5 the conidirt arise in 
saaccession on short hyalirie lateral sporogenous cells found towartls the base 
of coriidiophores but  above, only solitary conidin rnagr arise-on short c%eriticles. 
The  succession of conidia is particulitrly evident in $1. azdveunz ((_'orcia) Lirider 

* = C~udo.~~oriib?n Iignafile S c k x .  i n  Tra?z.s. Anz. Phil. Soc IT,  4 : 277. 1832. 
= 13otrytir fziligi?zosn Cooke & E l l ~ s  iw C;rr.zli:Lea, 6 : 5 .  1877. - fiotrytis atvclfurnosa Cookt* & 32lis i ? ~  Grcviilec,, 6 : 90. 11178. 

= Virgaria cltrofumosn (Cooke &Y Ellis) Succ;. i n  SyLlnge Fz~ngorunz, 4 : 281. 1886. 

t From n stz~dy of pl~hlichcd descriptions crnd illu.slrafio~zs it sealiqs. very Prohablc to nze that 
Afractinrr bis~f i tnfa mil l~f inal ly  gi.i*c wily tc, a murh car l i~r  .spec;i$:~ic epithet and generic nanzt*. The 
followin!: t~ntatzua s y n m  ymy i s  b ~ i n g  considered at Present zlz Herb. DA0!16, 

? == Grcrfihiu?n n~(ztrocorpura Corda i n  Iconcs kiz~ngovztnl, 3 : 13. 1639. 
= FTczploqruphi~~?n macrocczrpum (Corda) Sacc. i n  S y l l o g ~  Furlgortlnz, 4 : 620. 1586. 

? = Sfc~hyhotrys  data .>'c~c. i n  dliclzalia, 2 : 560. 1882. 
= Sterigntatobntryj elata (Sacc.) O l d ,  in Scderl. Kru idk .  Arch. 11, 4 : 548. 1886. 
= Phr(~gr i !o~t~~chys  C J C L ~ ~  (.JIacc.) Cost. i n  Lcs hfucr'di~te'cs simples, p. 97 ,  Payis. 1888 

[ex errore s:kh 'P. n t ~ u ' ] =  
? -- Scopularic., apnusta P'reuss i n  Linnaea, 24 : 1-33. 1831 (sec Buyliss Elliott (7)  ). 

Q J'izikst ai fhe Corrimonweakth :Lfycolagir.nl Jnytitztte I germi~zatcd the asrosporer of Oplzio- 
nertrin cues ( R ~ r k .  & Curt.) Ell.  tS Enevh. and p l~re  cu1ture.s were obfrri~zed. These cultures 
produced conidiophores and roni(Ezcs ~danficnl  with those ohCained preuiously from the cultures 
prr*par~dfrorn conidia of what was at that time referrcd to f1elicosporiunz aegetum. 
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(sensu 1,inclcrj in which the sporogcnous cells are swollen. In IIeliconzn 
mulleri Corda and other IIeliconzn spp. the conidia may arise ora short lateral, 
finally geniculate branches or in sksccession on the elongating ~na in  stalk of 
the conicliophore; the lateral sporogenous cells are particularly cons~~icuous 
in II. proliferens T.inder. Heiicsmyces rsseus 1,ink ex Fr. (Fig. 32j produces 
conidia succ.essively a t  the apex of each new growing point of tlne coxlidicsphore. 

FIG. 32. 1Ielicomyc.e~ roscus, ~raycelium, co~lidiophores, an<I conirtin (1.hI.T. 6054(aj j ;  
A ,  from the host, one conitliurn is gern~inatirsg; B,  from pure culture; X.500. 

111 most of the co~lidiopllores an({ sporogenous cells that I have observetf, 
the scars ;ire generally distributeti along the sides of the fertile region but H 
have not observed any spiral arrangement with ;any degree of ccrt,linty. ]in 
the c-oraidiolhores of Cymadothea trifolii the saacc.essive new growing points are 
procluced regriiarl y to <me sicie so that aftcr coi-nitliri have forrneci armd fallen av,-ay 
the conic1i;~l scars are unilateral. Irz 1'~itiraolzium spp. (e.g. Tsitiraehium 
lnydnicola (E'eckj connb. nov.* (Fig. 33) j and Beauve~ia spp. the conitliza are 
produceti regt~larly to the  left and to the right and the fertile region of the 
sporogenoers cell resenlb%es the rachis of a wheat ear and may be conspic-alously 
zigzag. This is characteristic ;~Is(P of IIelrnintkzssporium guareicoln Stevens 

* = Virgnria hyd~zicoka Peck in AT. IT. ,C;iate ~ l fuseu ln  R ~ p t . ,  42 : 32. 1889. 
= CLonostachys dichotoma A. &. Snt'ith i?t I'rarts. Brit. dilycok. Sue. 6 : 56. lY%A'. 
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(Fig. 22) in which two or three zigzag fertile portions rraay be separated by 
short c-ylintirica.tl rckgions which bear n o  scars and the planes of the separate 
fertile rcgions r n , 1 ~ ~  be ditTerent. In Calcarispsrium arbuscz4ln Preuss, on the 
other I-aancl, the new growing points develop less regularly and close together 
in suc-cessio11 so that  the restricted fcrtiie region may become swollen, and 
after the cornidia have fallen this is strongly dcnticulatc in all clirections 
(EIughes (51) ) ; occasionally, however, an irregular zigzag apex may result 
from sue-cessive ccsniclium procluctiors. In  Costantinella tiffettei (Dcsm.) M:ison 
8r 1-Iughes ancf in Costantinella rniccheneri (BSerk. & Curt.) cormlb. ncpv.* 
(Fig. 34) :L S ~ I I ~ ~ C  (or double?) row of corlidia is produced in 1ine:~r srlccession 
on a somewhat ~ ) L I I L I O U S  a11d eventu;iIly recurvecl apex of the sporogenoers 
cells; such cells are so chnrrxcteristic tflat the term ceruix (pl. cervices) was 
g~roposed for them by N~tnnfeldt and I'riksssn (89). 

171~;. 33. l'ritirat./zilcl?t Izyd~zicola, conidiophore ancl cor~idia frotn tire type collection; 
X 500. 

FIG. ,3 1. Co.sfanti?~eLln lizicheneri, portion of conidiophore, and corlitlia (19AC9M 
29409); X 750. 

In i& nu~nber  of species, and str~netimes genera, the conidi;~ arc bc~rlle on 
short stalks ancl after the conidia have fallen these remain as cicnticulnr 
contit~nxtions o f  tlle coniclio~~hores; such dentisles are characteristic of 
Diplorhincatrichu?~~, JIan~fbmditt, Culcarispo~ium, Phaeoisuria, Caczk.misporium, 
and a number of Fusicladiuwz spp. 

In species of Rmcr'zyspovium (Fig. 23) r-~nd Canz$o.spsrium (HTugB~es (46) ) the 
coraidia ~Lre borne on skallts which are cut off by two septa from conit-fiophore 
and c-orsitlium thers tlelirnitirlg 21 separating-cell. In  Beltranin the separating- 
cells are much sxvc.cslle11 and well dicferentiated structures (Hughes (54) ). 

* = Hotrylis ?nichcveri H ~ r k .  C:T Cxrt. afiz~d I3~rk .  i n  Grcaillca, 3 : I l l .  1875. 
= Verticilli:~in cnndidu~n P~ck 472 :V. Y. .\'tni~ Itfrlsrtlm Kepi., 3 1  : 48. 1883 jns 18811. 
:= dhsiantinella ut i~rix .!iarzlzj. & Eriks .  i?-t Saensk. Bot. Edskr .  48 : 122. 1952. 
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In Streptothrix globosa (Schw. ex. Fr.) comb. nov." brown, rough-walled 
conidia are each borne on a very short separating-cell in succession on the 
main branches of the much branched conidiophores (Fig. 35) or on the very 
short predominantIy fertile side branches. 

FIG. 3.5. Stregtothrix gkobosn, portions of conidiophores, and corlidia (IDAOM 94.510); 
X 1000. 

" = Trichoderma globosum Sclzw. i n  Syn .  Fung. Carol. Szhger. p. 77. 1822. 
= Tyichoderma j$obosu-m S(-hw. ex. Fr. in Systama iWyi-ol. 3 : 215. 1829. 
= Oidium inyuina?zs S ~ h w .  [now. noa.] i n  2'rans. Anj. iJhi l .  Soc. 11,  4 : 286. 1832. 
= Torz~ln ir,iiuinans (Schw.) ,%zcc. i n  Sjlloge Fungcirurn, 4 : 251. 1888. 

= Sfreptnfhrix atra lZerk & Curt. npud Berk. i n  Grrr~illen, 3 : 107. 1875. 
= Trichosporium densum Iiarst. i n  flf?dwigia, 23  : 59. 1884. 
= Strumrlla cornyeoiden Sacc. & W i d t .  i n  Fangi suropaei no. 2984. 1883. 
= Streptothrix perej usa Suwzstine i n  J~jcologz'cz, 6 : 34. 1914. 

I n  Iderb. DL401Wthis species i s  being at present identified on Ace?, Retula, Carpinus, Carya, 
C(zsfanca, Cornus, Cor~rlus, Crataegus, Fagus, Hirurin, Juglans, Q U E ~ C U S ,  and T ~ l i u .  On Q Z I E I ~ U S  
and Castanea, i n  pi~rticulc~r, chayactcristic tz~bercf~lariareons stron:atn are formed b74t on the other 
lzosfs longer conidiophores are bnrw on .i?zuch smaller stromata; I take thir to be a host reaitio~z. 
Daazdson (27) publi~hed strong etridc~nce i n  faz~or of LTrnz~la crntrrium (Sc-lzw.) Fr. being the 
arczgernus state of Streptothrix globostz ((13 Strunzclla coryncciidea). I n  ,Ytreptotizrix gloho.sa the 
colzzdia aye nearly al-zuys c o a ~ ~ e l y  rouglzened (zl~d t h ~ y  possess one or two kongit?rdipznl ~ l ? t s  i n  the 
outer ZUCLIZ. I n  S.  vzounceae Sumstine the conidia do not posse.ts a slit but (L thin,  paler, nrora or 
kesr circular czran of outer wall just c~bove the base. S. abietina Peck i s  closely related to b14t distinct 
from S. glnbosa; the wall of the cofzidium is conspicuousl~~ roughened and bears an  apical or 
su3apicc~l germ pore. 
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Pseudocn~~zptoum fasciculatum (Cooke & klassee) Mason* (see also p. 644) 
is related naorplaolsgically to Streptordzrix in that  the conirlia show similar 
successive development and possess a longitudinal germ slit. 

In Dicra?~i(Iion fragile Harkness (Fig. 361, the type species of Dieranidion 
Hark. (sy~a. Pedilospora v. Hiihnel), llyaline staurospores are produced in 
succession as the l)lown-out ends of successively developing growing points 
of the conidiophorcs. This is the only genus known to me in which stauro- 
spores develop in this particular manner. 

FIG. 36. Bicrani~iion fragile, conidiopkores and co~lidia from the type coIIection; 
X 1000. 

The primary conidia occasior~ally produce acropetal chains in Section 11; 
thus in Rczmzaluria spp., e.g. R. onobrychz'dis ABlcsch., each primary conidiunl 
(Ir~ornc directly on the conidiophore) produces a simple or branched chain of 
conidia in acropetxl successisn. Similarly in Heterosporium spp., acropetal 
chains may develop from the primary conidia which develop in succession as 
the blown-out ends of successive new growing points of the conidiophore; 
sc~nle species of this genus have been redescribed rind the tleveloprnent of the 
conidia nicely portrayed by Jacques (72). De Vries (30) transferred mast of 
these to Cladosporium. 

* = Sporostachys maxi9na Sacc. i n  'Not .  Illyc. xxiii i n  Atti Acad. z1en.-trent.-isfr. p. 92. 
1917.' - -. - 
= n/Telanogmpliiuna maximum (Sacc.) Sacc. i n  Syloge Fungcarum, 25 : 937. 1931. 

Th is  species i s  based an C. P. Baker, Fungi i l f ~ ~ l a y a n u  no. 394 sub ,Yfiorostachy.~rnaxi9na. 
Sflorostachys i s  a n  earlier generic nanze for Ysaz~docarnptoum and so i n  all probahikity i s  ~ W a n c a -  
graphiunz Sacc. bused on M. spleniosporu?n Sc~ccardo (101).  Afason (82) suggested a stilk earlier 
name Cordella Speg., based o n  C. spinulosa S'$eg., as being a probable synonym; until the types of 
the original species of Cordekla are examined collections in Herb. DA0A-l are disposed as Pseudo- 
camptourn fascicula f urn. 
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Tllc conidia in this section are usually dry but they develop in slime in 
Irerticicludiella abietin.a (Peck) Hughes (see p. 653), C u c u m i s p o r i u ~ n  tenekrosum 
Preriss (Fig. 37), nntl Atractirda biseptata v. Hijhnel whilst the conidia. are by 
no rncans dry in lielicospuriurn spp." The species included in Section II  
produce amerospores, ditlymospores, phragmospores, dictyosporcs, helico- 
spores, or staurospores. 

Biggs (8) described and illustrated the successive sympodiaI pruclnctinn of 
conitlia (as 'oidia') on conitliophorcs ('oidiophores') in Corticium coronillcc v. 
Hd-aneI & 1,itsch. 

Twyman (1 11) described t l ~ c  ncervuli of Colpoma gz~ercinn (Fr.) \IT;lllr. and 
the conidia were shown to arise in the nxanner characteristic: of Section TI :  but 
the type of conidin1 iructific;ition was not identified with :my separately 
named member of the 'Nlelanco~-ei:~cc:ic'. As far as 1 an1 aware the production 
of conidia ona imn~ersed conidiophores by this nacthod is not comnnon. 

* 172 Herb. D A O M  t h r ~ e  species int-lfbded i n  Htlicosfioriz~nl by 1,inder (77) are considered best 
ckass?:fied in the apparently dry spared genus Drepa?zospora Rerk. 8 Curt. e.g. 23. pannosa Herk. & 
C u t .  (= f l e l t ' c o s ~ o r i u ~ ~  serpentinurn L i n d e ~ ) ,  and the Drepanosgoru cunz'dia of Lasiosphaeria 
nemnfsspora La'nder and L .  elinorac Linder. 
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Section I116 

In  this Section are classified fungi whose corlidiophores bear a solitary apical 
usually thick-evallctl and coloretl conidiurn on the main stalk or its lx-anches 
thereby terrninatirag growth. A plurality of conitlia develops from a single 
conitliophore or single branch only b y  its prolileration tlzroa~gh the coniclial 
scar left by the previous conidiuim with the development of a conidiu~n o n  the 
proliferation; by a repetition of this proliferation :t succession of conidia is 
produced accompanietl by a aucccssive increase in length of the conitliophore. 
This increase in length, therefore, occurs by a different method fro111 tha t  
described for Section I I. 1i'he11 such proliferations and conid i~asra procBuction 
occur the coilictia may not be markedly thick-wallecl more especially whcrl 
they are produced in slimy heacls. 

'I'hc myceIium is generally immersed, someti~nes superficial. 

The  conidiopl-aores slmow eonsitlcrrthle variation tllroughout the Section and 
is best illustratet-l roly reference to various species. Ira Tvichocladizim opacuvz 
(('orcla) H11gl1~s (62) (Fig. 38) the conicliophorc may bc so small ;IS to  t)e 
virtually absent as when a conidiurn is borne directly on one of the semi- 
immersed mj-ceiliai cells; alternately a conidiophore composed of up r c ~  three 
short cells tn,~y be clevelopcd but  even so it is little differer~t from the myceliun~. 
T. eesperz~nz Hctri: also sho\vs considerable variation in. its coni~liophores. In 
both systbries of Tric-laocl~di?~?n the conidi;~ are solitary and :is in all ~~aernbers of 
Section 11 1 thcy d(.vclop as hlow n-out erltls. 

I n  somt. species of Sporidesvziu?n, e.g. S. Zarvatl~rn C'ooke & Ell. (Fig. 
39), the conitliog~f~orcs may bc constar-atly very short but  in others, cL.g. 
Sporidesmium fsllieulatram (Corela) M:tso~m 81 Hughes conmi). smov.* (Fig. 
40) they Inay be as long as  the eoraidia. 

In  Con tosporiuvz i)c,~adoxuwz (Cordn) Mason & Hughes (I-4ug%1c.s (47) ) 
(Fig. 41) simple (11- 1~r:~nchecil and tufted conidiophores, whose component cells 
becorrle balloon-like : a t  maturity, carry a single, terrnin~il, more on- less oval 
clictyos~~oi-e. Similar balloon-lilcc conidiophores arc also found in 'Spori- 
des?nium9 nitens Sc.hw.** 

In other fungi the conidiophores nmay be eve11 tlifferentiated, erect, more or 
less setost., s i rn~~le ,  thick-walled, nIrIn?; tirnes scptate, ant1 much longer than 
the cor~iclia; these arc founcl in A140no.sl>ovella setoscr. (Rerk. & Curt.) Hughes 

* = PleLnzinthospori~lnl follil-ulc~t~im Corda i~z dconer IJungorum, 1 : %3. 1837. 
-= Helr??inthnspnrium btachytrirlzz~w: Cookc & Rllis i 5 r  Grevilletr, 6 : 6. 1877. 
== / fe l~f ini l !ospori f lnz  macilentl~nz Conk(: i?z GreoiLCea, 8 : 74. 1877. 
=: f f i2mi.~zt l /os~~oriz~m orthosper~ntln~ Sncc. i3 Fl~irm.  apztd Sccc. i n  J .  Afyrol. 62 : 50. 1906. 

T1zi.v fungus I S  (1s c-ommo?z around Itlzaccz, ,V. I.'., azd  Oitax~a,  O?zt.! as  it is it.t Britcri?~. 

** The lctc S. C. Da?non (26)  consitirred this to  be an ca~l ier  name for Coniasporillnz pnrc~tlo.t.am 
whiclz sf7c?/l.s to  Be rest~irted to the p e r i d ~ r n ~  of Nr~fula i n  Europe, uszlnlly i n  assot-iation with the 
colzidicrl strrtr of ili9e2a~totn~na sz{hdasp~rsunz (Karst.) BerE. & 17ug1. ( = 11elnzintho.sporiuni longi- 
pi lz~m Gordrz - 41. urbrssrztloides Peck!). 4 liave coZEected 'Sporidrsmium' nitrns a f ezt~ tirnes 
around Otla?~tr, Ont.,  clad I i lza~a,  -W. Y., on bare wood bzct rttwJer on tlze peridertn of Btatztlu although 
L~fe ln~aomw~a szrbdicpersum is exceedingly common c ~ r o u ~ d  Ottawa on this host. The european 
cvllcctions of C o ~ ~ i o s p o r i ~ ~ ~ m  paradoxurn are sz+ficiently cL'islirzc-t from ',S'poridesmiu~z' rcitens to 
?nerit their being kept sepirrate until pure cultures pvooc ths~n to be tlze same. 
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FIG. 38. Triclzocladiunz opncutn, myceliun~, conidiophores, and conidia from Hughes 
(62); X500. 

FIG. 39. Sporidesmiunt larvaturn, conidiophores arltl conidin (Ellis, N. Am. Fungi, 
no. 355, on cedar rails); X500. 

FIG. 40. Sporidesmiutn folliculatum, conidiophores and conidia (I.M.I. 5505); X 500. 
FIG. 41. C'onios~oriutn parudoxunt, conicliophores and conitlia from Hughes (47); 

X 500. 

(Fig. 42, and see also p. 654), in 111. sphaerocefihula (Berk. Sr: Br.) Hughes 
(Fig. 43, and see also p. 6541, and in Fcr;rlo"x.Jiella carnzichaeliann (Berk.) Sacc. 
(Fig. 44). 

In Buetridiunz jlavum Kunze (Fig. 45) and B .  g'ulvellzmz Berk. the conidio- 
phores are tufted and form a tuberculariaceous fructification; each conidio- 
phore is more or less irregularly branched and is in fact a more or less undiffer- 
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FIG. 42. AWonosporellu. seto.sa, conidiophores and conidia (UAOM 29291(a) ); X5QO. 
FIG. 43. Monosporella sphnerocephceln, canidiophores and conidia (DAOht 29423(a) ); 

X 500. 
FIG. 44. Farlowieila carniichaeliana, eonidiophores and conidia (I.M.I. 7040); X5QQ. 

entiated, septate, aerial, branched hypha bearing solitary apical conidia. In  
Section 111, I classify Allescheriella croceu (Mont.) Hughes (50) (Fig. 46) 
which seems to be morphologically related to Coccsspora agricola Gocldard 
(White and Downing (115) ). Allescheriekla crocea has wide mycelium and 
its affinities may well be with the Basidiomycetes. 1,inder (78) included 
this fungus as 'Oidiunz simile Bcrk.' (see Hughes (50) ) but the development 
of thick-walled corlidia on lateral branches, not denticles, places the fungus in 
Section 111. 
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FIG. 45. ~ u c t r i d i u k  $ovum, conidiophores and conidia ( I  .M.I. 33713); X 200. 
FIG. 46. Allescheriella crocea, conidiophores and conidia frsna Hughes (50); X500. 

In Arthrobotryum stilboideum Cesati (Hughes (55) ) and Leptogmphium 
lundbergii Lagerb. 8s Melin a more or less penicillate type of branching is 
observed ; the conidiophores are synne~natoals and simply penicillate in the 
hrst and moi~onematous and repeatedly penicillate in the second ; slimy heads 
of conidia are produced by both. Siysanus produces synnematous %ructifica- 
tions and the branching is subpenicillate being most evident a t  the ends of 
the central conidiophores. Scopulariopsis differs from Stysanus mainly in the 
absence of synnematcz but dry conidia develop in both. 

The genus Phragnzscepbzaln h/lason and Hughes (85) is included in this 
Section; the species have mononematous, synnematous, or more or less 
tuberculariaceous conidiophores. I t  appeared to the authors of this name that 
the three generic names required for such species in the Saccardoan scheme 
would separate obviously related species. 
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Now the important feature of Section 111 is the development first of a 
solitary conidium a t  the apex of the conidiophore and its branches thus 
terminating their growth. There can usually be observed direct continuity 
between the wall of the conidiophore and that of the conidiuan. In most cases 
only a single conidium is produced a t  each end as in Phmgrnocephnla (excluding 
P. setosa, see p. 6541, Bactridium spp., and some Spsridesmiurn spp. Whereas 
acropetnl chains of conidia are found in Sections I ,  11, and VI (p. 629) I have 
never found them in this present Section. A plurality of conidia in Section 111 
can arise only as explained below. 

In the West African Annellophora afiicana (Hughes (5 7) ) (Fig. 47), for 

FIG. 47. Annellopit~tra africana, conidiophores and conidia from Hughes (57); X500. 

example, the first conidiurn is terminal and after seceding the conidiophore 
proliferates through the termi~nal scar and the apex of the proliferation blows 
out into another conieliunn which is cut off from the proliferated conidiophore 
by a septum; this septum appears a t  a variable distance above the scar of the 
first conidium. A series of such proliferatioiis with a single conidium produced 
a t  each new level results in a closely or distinctly annellatcd appearance of the 
conidiophorc. Such a conidiophore with annellations is so characteristic that  
it is considered worth while proposing the tern1 'annellophore' for it. Annello- 
phores, indicatirsg this curious succession of proliferations and terminal conidia 
are far more general in the Hyphomycetes (and perhaps the Coelomycetcs) 
than has previously been suspected and on the whole little or no attention has 
been given to annellations in published descriptions and illustrations. 

Annellophores which are simple, well differentiated, and septate are found 
in Ce~atosporell~ (Hughes (53, 6.5) ), T~ipssporizcnz ((Hughes (53) ), Mono- 
sporeljn (Figs. 42, 43, 44), Podoconis spp. (Hughes (67, 68) ), and some Spo~i -  
desnzz'zc~n spp. Arnaurl (1) described his genus Bainieria for the single species 
B. hyalilza Rrn. in which he drew attention to thc origin of the conidia being 
the same as that found in conidial Venturia inaequalis (Cooke) LVint. 
[Spiloeaea] and C~anetotrz'chu9n S ydow ( = A nnellophora Hughes). 
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But annellations are by no means restricted to such unbranched and Inore 
or less setose conidiophores; they are to be found, perhaps more commonly, 
in other genera in which the rictual sporogenous cells are unicellular and well 
differentiated from that part of the conidiophore that supports them, or a 
distinct support for them may be absent especially in some foliicolous spccies. 

In conidial states referable to Spilocaea, Mnsta'gosporium, Sta'gmina, Pallaccia, 
and Beightoniella (Hughes (59, 69) ), all leaf parasites, the an~lellophores are 
usually short, single-celled, more or less cylindrical or flask-shaped structures. 
In Spilocaen states the annellations are very conspicuous, but the reverse is 
true of Pollaccia and ~Wastigosporium in which the annellophores are hyaline or 
subhyaline. In leaf parasites such as these there is an advantage in produc- 
ing short conidiophores in view of their exposed position. I have also seen 
conspicuous annellations in the Septoidium conidiophores of some species of 
Parodispsis.* These form-genera are scattered throughout the Saccardoan 
classification. 

On the other hand a~lnellations are characteristic of the sporogenous cells 
which are supported on distinct monone~natous or spn~lenlatous stalks. In 
Scopulario~sis brevicaulis (Sacc.) Bain. (Fig. 48, A-B), which may be regarded 
as the type spccies of this genus, thc sporogenous cells arc annellophores; they 
have been called phialides and also 'sterig~nata' (as in Penicillium) but neither 
term seems to me to be suitable. When young, the annellophores are flask- 

FIG. 48. Scopulario+sis brevicn~slis, conidiophores and conidia; LIAOM 29102, -4, B, 
from pure culture four weeks old: D140A4 33997, C, from two-weeks-old pure culture; 
D, from eigl-lt-weeks-old culture; X 1000. 

* In addition to  the ,S'cptoidium conidia, most Parodiopsis spp.  produce ?nieroconidiu o n  long 
conidiophorcs by the nzethod eharncteristic of Section 16. 
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shaped with a short, almost cjllindrical neck (Fig. 48, A ,  B, C) ; in older 
annellophores (Fig. 48, D )  the necks arc longer by virtue sf the greater number 
sf annellations. The conidin have a flattened base encircled by a minute frill; 
they persist in long fragile chains but these are not true chains in the sense 
that those of XyIofiypha nigrescens (Fig. 1 )  or Septonema secedens (Fig. 4 )  are 
true chains. I t  is interesting to note that most illustrations of Scopubariopsis 
spp. show the cylindrical ends of sporogealous cells and the descriptioi~s usually 
give a wide range for the length of sporogenorrs cells; this is to be expected 
considering the 111ethod of conidium production. Characteristic of false 
basipetal chains is the fact that the conidiurn a t  the apex of the alanellophore 
is more or less mature before the new one developing below detaches it from 
the xnnelloplaore. The occurrence of cl~ains of conidia developing from 
annellophores is facultative but obligate in Xylohyphg;, Bispora, and indeed 
all other fungi prodtncing acropetal chains. 

The sporogenous cells of Siysanus* stemonitis (Pers. ex Fr.) Gorda (Fig. 49) 
have been callecl phialides but close examination will show them to be annello- 
phores, with the ar~nellntions by no means inconspicuous. As with Scopu- 
k(~rirapsis (Fig. 48) g70ung annellophores have very short cylindrical necks 
which increase in lcngth as successive annel1;ttions develop. Similar annella- 
tions arc fou~act in $tysanus purpureofuscus (Fr.) comb. nov.** (Fig. 50) 
and Trichw-us gsrgonifer Bain. (Fig. 5 8 ) .  

FIG. 49. S~YSCETLUS skwzo~$i t i~ ,  portions of synnema, and c-onidia (I.hf.1. 22419): X 1000. 

Phaeosk-opulariopsis Ota (95) was published for two species, P. paisii 
(Poll.) Ota (= Tsrfeln pnisii Poll.) and P. bestne (Poll.) Ota (= ToP'uZ~ bestae 
1 1 )  I have seen an isolation of Phaeo.~copulariof>sis paisii (I.  kl .I. 36480) 
and tllc sporogenoars cells are annellophores. Kow this genus is precisely 

* In Pycnostysnnus nzalcue (Peck) Muson the dry head of conidia i s  on a stalk as in ,Y!ysana~s 
but the conidia dcveiop i n  acrofidal chains as in Xylnkypha (Section IA ,  p. 582) und not from 
annellopbzorw. Pycnostysanzis must be classified i n  Section I A .  

** = Aspergillus purpureof~.scz~s Fr. i n  Systemn A44ycoZogiczam, 4 : 388. 1832. 
SZ Aspcrgillus pw.rgureofuscus Schw. i?a Truns. Anz. Pbzil. Soc. 11, 4 : 282. 1842. 

Tbzere seems to be no doubt that Fries obtuined a specimen from Schweinitz n?zd I consider 
both names to be bused an the same collectio??, beirtg theyeby obligaje sylzony-ms. 4.116. I .  340014 G) 
( Fig. 50 )  i s  the sccme thing. 
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FIG.  50. Stysa?zus fiurpureofuscus, portion of synnerna ( I . M . I .  34001(c)  ); X 1000. 
FIG. 51. Trichzfrzu gorgonifer, portion of synnerna, and conidia ( I .M. I .  7393) :  X 1000. 

Scopulariop.si.s with dark colored conidia and is an earlier name for lWa.sonielZa 
G. Smith (107) which is based on ALL. grisea (Smith) Smith. The type isolation 
of M. grisea (DAOM 29438) produces chains of conidia from annellophores. 

I t  was suggested by Hughes (55) that  the sporogenous cells of Arthrobotryum 
stilboideunz Cesati bore annellations; of this I am now convinced following an 
examination of an isolatioim of this fungus. In  pure culture A. stilboideurn 
produces a black slimy mass of conidia; the syrlnernata are not well differ- 
entiated but  the annellatiorls on the end cells of the conidiophores can be 
observed more readily. 

The gcnus Bacfrodesmiztrn is of particular interest as a member of Section 
I I I ; i t  seems to be separable from Ractridium, type species B. Jlavum (Fig. 45), 
only on account of its dematiaceous conidia. In  B. .fEavum, BacfrotEesmium 
abrupturn (Berk. & Br.) hlasoii Si Hughes (Fig. 5 2 ) ,  B. f a ~ c i c u l ~ r e  (Corda) 
Mason & Hughes (Fig. 53), and Bactrodesmium spilomeurn (Berk. & Br.) 
Mason & Hughes comb. nov.* (Fig. 54) the conidia are solitm-y on the ends 
of branched conidiophoros; in B. nzasonii Hughes (Fig. 55, and see also 1s. 654), 
however, the conidiophores Lire likewise branched but  grow t h r o ~ ~ g h  the 
conidial scars of former conidia to  produce a proliferation whose apex swells 
out  into anotlier conidium. 'I'wo or three conidia may bc formed in this wagy 
on %-hat may now be called annellophores in this species. When an apparent 
chain of two conidia is observed (Fig. 55), and this is raot uniconlmon, then 
this is a false chain, hlomologous with tha t  produced by Stysanus stemonitis or 
Scop.li.lariopsis brevicaulis, the conidia having developed in basipetal succession. 
The production of annellations in Bactrodesrnium masonii  and their at~sence in 
the closely related 63. s~~ i lo rneum is further evidence to support the inclusion, 
in one Section, of those fungi which produce solitary corlidia and those which 
produce a succession from annellophores. Conidiophores with and without 
annellations are ;LISO found in the different species of Podoconis (Hughes 
(67, 68 )  ) and SporiResnzium; for example, they are absent in Podoconis 
fizacrura (Sacc.) Hughes and Sporidesmium fo l l ku la fum (Fig. 40) hu t  are 

* = Sporides~niunz spilomeum Berk. & Hr. apud lia5enhorst i n  pl'ldngi europut?i, wo. 6662. 
1868. 

T h i s  nume  wus omitted from hSaccardo's Sjllloge Fz~ngorzm and from the ILit c$ British 
Hyph(amycebs ( Ilr~ktlfield and Hisby (112) ), but i t  toas one qf the two species rvfe~ztioned when 
Cooke proposed the nenu name  in Grevillen, 12 : 35. 188.3, the firs:! being .S. ubruptum f3erk. 3 B Y .  
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FIG. 52. Bnctrodes~mit~m abruptam, c o ~ ~ i d i a  (I.fi11.1. 19039); X500. 
FIG. 53. Bactrodeswziam fnsciculnre, conidia (I.M.H. 1 4014); X580. 

FIG. 54. Bnctrodesmiuwz spilomezem, conidiophores and csnidia (I.M.H. 14486); X 508. 
FIG. 55. Ba~trocEes?niu?n mason;;, conidiophores anct conidia; A ,  from 1.11.1. 19219(y); 

B, I.M.I. 19652(c); X506. 
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produced in Podoconis bicolor Hughes, P. alta (Preuss) Mason & Hughes 
(Fig. 56), and in Sporides~nium densum (Sacc. & Rourn.) Mason & Hughes 
comb. nov.* (Fig. 57). 

FIG. 56. Podoconis alta, conidiophores and conidia from Hughes (67); X500. 

FIG. 57. S'poridesmium densunz, conidiophores, detached annellations, and conidia 
(I.M.I. 6784); X500. 

* = Helminthssporim densum Sacc. 6. Roam. i7z Rev. ikiycol. 3 : 29. 1881. 
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In Thyrostromella negundinis (Berk. & Curt.) coralla. nav.* the subhya- 
line annellophores form rt compact paIisade on an er~nrnpcnt stroma; the conidia 
are 2-septate and brown. Thyrsstromella pedunculata (Ell. & Everh.) 
comb. nov.** (Fig. 58) is only critically distinct frorn T. negundinis on their 

conidiophores and conidia 

respective hosts, Sambucus and Acer negurcdo, although pure cultures may 
show thern to  bc icbentical. In T. peduncukata the annellophores are brown 
and a~lrlellations very conspicuous with their diameter decreasing perceptibly 
with each successive conidiurn. The  conidia are dry, 2-septate, slightly 
constricted, thick- aiad dark-walled, ro~inded a t  the apex, and fiatteracd a t  the 
base which bears a conspicuo~as frill. In Thyrostromella sambucina (Ell. 
& Everh.) comb. n0v.t (Fig. 59) the annealations on the rriore or less cylindrical 

FIG. 59. TFzyrosfrc~mella sambucz'laa, conidiophores ant1 conidia from the type collectio11; 
X 500. 

" = Coryneunz negunrbinis 8erk .  b Curt. npud Herk. i n  Grevillea, 2 : 153. 1874. 
-- Corynez6wa negrrndinis Ell.  & E-derh. i7z Bzdl. T o r ~ e y  Botan. Club, 24 : 292. 1897. 

= Corynpz6m scptosporioides Sacc. & Syd .  [i.tom. nov.] i n  Saccardo's ,Cykloge Fu?zgorurn, 
14 : 1022. 1899. 

** = Brnchysporiuln Pedunculatum Ell. & Everh. i n  Yroc.  Acad. Nat .  Sci. Phil. 47 : 440. 
1895. 

= Exosporium pedunculafum (Ell .  & Everh.) U.9 B .  Cooke i n  Jfycologia, 41 : 617. 
1950. 

t = Coryneuvz sambucinzrvz Ell. & EverFz. in Bull. Tsrrey Botn?z. Club, 24 : 467. 1897. 
== Exosporizmt sambuci T ~ n c y  6 Earle apzrd Greene i r ~  Ylantae Bakarianae, I : 36. 1501. 
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annellophores are not so conspicuous as in T. pedunculatu. The conidia are 
3-septate, thick- and dark-walled, slightly constricted, and somewhat flattened 
a t  the basal scar provided with a marginal frill. 

In the conidia produced from annellophores it  will a t  once be noticed (e.g. 
Figs. 55, 58, 59) that the majority of them have a somewhat flattened base as 
wide as the apex of the annellophore, with a minute frill of ruptured outer wall 
around it. This frill is obvious in colored conidia and is indicative of the 
double nature of the wall of the conidium, but the presence of the frill in hyaline 
conidia can more easily be observed using phase contrast equipment. The 
successive annellations may have r t  more or less constant diameter as in 
Venturic~ inaequulis and Stysanus stemonitis (Fig. 49j but in others e.g. 
Thyrostronzella pedunculata (Fig. 58) successive annellations arc narrower so 
that the width of the scars on the conidia varies accordingly. 

'When conidia with a flattened base and a minute basal frill are observed 
then close examination may show that they have developed from annello- 
phores. Now Leptographiam lundbergii Lagerb. c9r hlelin (Fig. 60) for some 
time proved to be difficult to clispose suitably in a system of classification 
because conidium development was not understood; the bases of the hyaline 
oval-oblong conidia are somewhat flattened and bear a ~narginal frill. a r o u ~ ~ d  
the scar. The more or less subulate or flask-shaped end cells of the mono- 
nematous penicillately branched conidiophores show the presence of extremely 

FIG. 60. Eeptographium lundbergii, fructifications from pure culture ( DAO hq 22593) ; 
A ,  seven days old; H, 23 days old; X1000. 

FIG. 68 .  Eeptngraphkpn sp., small fructification from pure culture (DAOM 287326b) ); 
X 1000. 
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inconspicuous annellations so they are annellophores." The difference in 
length between anrsellophores from a seven-days-old and a 23-days-old pure 
culture is shown in Fig. 60. The disposition of 6,. lundbergii along with 
Stysanus, Trichurus, S ~ o p ~ l a r i a p ~ i s ,  and Arthrobstryum then became necessary 
and its location there seems now so very obvious and natural. 

D,40hI: 28732 (h), an isolation from rotting timber, produces sliiny heacfs 
of conidia OIP a rnonssnernatous conidiophore branched penicillately a t  the apex; 
in this fungus the annellations arc conspicuous (Fig. 61). 

Shaw and Hubert (103) regarded IIantesch,ia Auersw. to be ;en earlier 
synonym of Leptographium*" but in this paper the former is included in 
Section IV because the sporogenous cells are considerect to be phialides and 
the latter is included here in Section 111 becitusc of its anncllophores. 

FIG. 62. Melanconis juglandis, conidiophores and conitLia (DAOM 35198); X500. 
Frc;. 63. 11fcI~nu)ais  stilbostonta, csnidiophores and conidia from pure culture (DAOM 

28707); X580. 

In the hfehncoazium state of Mtdancowis juglan.dis (Ell. & Everh.) Graves 
(Fig. 62), and in A![. stilbsstonza (Fr.) Tul. (Fig. 63) 21s isolated from Betula 
j26epyr{feva twigs irr Canada I find the sporogenous ceIls to Iserer well developed 
annellations. This is particularly evident in ,7Ielan.eoazis juglandis in which 
the anlaellations are pale brown but so delicately attached to each other that 
in a crushed preparation they may become detached and appear as distinct 
rings as shown in Fig. 62. 

In a iaun-aber of illustrations of cross sections of coelolnycctous fruct.ificationtj 
the sporogenous cells have been figured as more or less cyli~~drical with a 
flattened apex; furthermore, the conidia of such fungi are often shown with 
a f-lattenetf base and a minute n~arginal frill. I t  is not improbable that such 

* Perhaps these are tlze structures which Falck (35)  termed 'nnzplipkialidesl. 
** However, these n?lthors proposed retaining the use of Leptogrczphizbnt because d%nntzsch.ka 

Grunow had been proposed independently for a gen?rs of diatoms; fIantzsclziu Grunow i s  s latter 
homonyn of f fantzschi(~ Aziersze~., as  tizess recent aufhors pointed out, cznd to Fezverse the ge?zerak 
procedure i n  nriew qf the priority of ttdtefzmgus gv~zus would lead to c o ~ f ~ l s i o n  and izas n o  justification 
zuhatsoeoer. 
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conidia will be found to have developed from annellophores. 011 the whole 
the precise method of conidium development in the Coelomycetes has been 
neglected, granted the conidiophores are usually extremely small, but from a 
few personal observations and reference to some published descriptions and 
illustrations I gather that they may well show the same types of development 
as encountered in those Fungi Imperfecti with exposed conidiophores. When 
the types of development in the Coelomycetes become known, the 'Mclan- 
coniales' are particularly suited for investigation, then the group may be 
i~lcorporated with the Hyphomycetes and major groupings differentiated on 
the type of conidium development rather than on the enclosed or exposed 
position of the conidiophores. Mason (83) stressed the overemphasis of 
sporodochia, pycnidia, and acervuli in the current classification too, but my 
approach to this conclusion differs from his. 

Section IV 

In this section are included those form-species whose conidia (phialospores) 
develop from phialides. The term phialide is here restricted to those uni- 
cellular structures which arc usually terminal, but sometimes intercalary as 
well, on simple or branched conidiophores; they are oval to  subcylindrical to 
Aask-shaped or subulate often with a well differentiated basal swelling and a 
narrower distal neck, with or without a terminal collarette; from the apex 
of each phialide develops a basipetal succession of phialospores without an 
increase in the length of the phialide itself. If the phialide does proliferate 
e.g. in Cate?zu.laria (see below), then a plurality of conidia develops a t  each 
level. Not uncon~monly a phialide may possess two or three cellarettes in 
which case the term polyphialide can be applied to i t  (e.g. Easiosphneria 
hirsu.tu, in Hughes (52) ). 

In Spo~sschismu spp. (Hughes (45) ) are found the largest phialides I have 
ever seen and because of their great dimensions they show clearly the events 
occurring during phialospore development. 'The stalked phialides in S .  
mirabile Berk., the type species (Fig. 64), are up to 32Qp long, consist of a 
bulhous base leading ribovc to a I- to  3-septate stalk which then enlarges into 
a slightly swollen part which then narrows again into a more or less cylindrical 
tube closed a t  the rounded apex. Up to three phialospores are laid down 
within the cylindrical tube from the apex backwards; finally the thinner- 
walled apical cap of the plsialide is torn off presalmably by pressure from 
within. The uppermost phialospore has a rounded apex and is usually 
shorter and has fewer septa than the others and when pushed out  from below 
is usually found with the torn-off apex of the phialide capping its distal end. 
A similar type of development can be observed also in S. saccardoi Mason & 
Hughes, S .  juvenile Boud., and in Chalara insigne (Sacc., Rouss., & Bomm.) 
comb. nov. (= SfioroscJjisma insigne Sacc., Rouss., & Bomm.*). 

" ChaIara insigne Lacks the capitate hyphae which are so characteristic of the three species of 
Sporosch.isma redescribed by Hughes (45); i n  this paper Chalurn insig~te was redescribed us 
Sfioroschz'snza insigne. 1 colkected this i n  September, 1952, i n  excellent condition on alz old Poria 
zn AT. Y. State, U.S. 
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FIG. 64. Spovoschisma n-tirabile, young and mature phialides with phialsspsres irsln 
Plrlghes (45); X 500. 

F ~ G .  65. Cutenularia cu~zeifornzis, phialides and phialospsres (I.M.I. 49478); X500. 
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Brierley (15) described the development of the 'endoconidia' of 'Thielauia 
basicoka Zopf' [Thielauiopsis basicola (Berk. & Br.) Ferr.] and the sequence of 
events is similar to that found in Sporoschisma. 

In Cutenularia cuneiformis (Richon) Mason (Fig. 65) the conidiophores are 
simple, erect, and a t  maturity bear a terminal funnel-shaped collarette and 
usually up to four intercalary collarcttes through which the conidiophore has 
proliferated. The first collarette is formed by the laying down inside thc 
slightly enlarged apex of the conidiophore of a single cuneate phialospore and 
the irregular breakup of the wall of the apex of the original swelling to form the 
funnel-shaped structure. A succession of phialospores develops as in Sporos- 
c/zisnza by the proliferation of the phialide into the collarette and the cutting 
off of single cell units. Phialosporcs generally mature before another is 
produced below them hut this is not always so in S. juz'enile in which the 
phialospores may emerge from the collarette whilst still hyaline and continuous 
although more distal conidia in the chain are brown and 3-septate. 

In BA0M 33739 (Fig. 66j, disposed for the time being with two other 
isolates from rots of wood of Betuka lutea from New Brunswick (33740, 337613 
as Phialophora sp. 4, a most interesting type of phialide fructification is foulad. 
These phialides are in penicillate fascicles; their basal part is more or less 
oval and a t  maturity each has a long, cylindrical, and conspicuous collarctte. 

FIG. 66. Phialophora sp. 4, phialides and phialospores (DAOM 33739); X 1000. 

Early stages show that the first phialosporc which is laid down within thc 
unbroken extension of the phialide is long and cylindric-oval; a break occurs 
towards the apex of the outer wall very probably because of continrled growth 
of the first phialosporc and the inability of the outer wall to grow any further. 
The first long phialospore is thus freed and when it has seceded the coIlarette 
becomes very evident. Subsequent phialospores are oval and only about 
half as long as the first phialospore or the collarette. This accounts for the 
two types of phialospores, the long and the short, found in all preparations of 
the three isolates of Phiakophora sp. 4. 
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In other species of Phialophsm, e.g. P. fastigiata Iagerb. & Melin (Fig. 671, 
the phialide may have a shorter collarette, often about a half as long as the 
phialospore. In most species of Plzialophorn that I. have examined the first 
formed phialospore differs but little from thc subsequent ones. 

FIG. 67. Piz in lophara~ast~ia~a,  hyphae, phialides, and phialospores from Hughes (52);  
X 500. 

I t  would seem, therefcare, that in many phialides the first phialospore is 
truly endogenous and develops within the urlbroken outer wall of that part of 
the phialide distal to the neck. After the rupture of the wall the first phialo- 
spore which, in some cases, has reached maturity, is liberated and the collarette 
becomes evident. "Fhe position of the break in the outer wall, origirlally 
enclosing the first phialospore will determine the length of the collarette. 
Subsequent phiaIospores are not precisely endogenous even though they may 
be sunken to a greater or lesser degree within the open collarette. 

In Fusarium senzitectum Uerk. & Rav. (DAOM 34095, det. W. L. Gordon) 
the first phialospore develops as a blown-out end of the apex of a cell which is 
thc phialide initial. No double wall can be differentiated but when this first 
phialospore secedes a break in the wall occurs where the initial is separated 
from the phialide by a constrictiorl axad a minute cylindrical collarette becoines 
differentiated; a barely- visible frill is sometimes seen just above the base of 
this first phialsspore and is that part of the wall which was connected to tlae 
collarette. The first formed phialospores are usually smaller and less curved 
than those which follow. 

In Fusariella spp. (Hughes (44)) the phialospores remain attached in chains 
and each phialospore is attached to the second cell from the apex of the 
phialospore below i t ;  this is due to the lateral and curved growth of that spore 
during development. In F. atroairens Sacc. and F. okstipa (Pollack) Hughes 
i t  was possible to set: that the apical or first formed phialospore in the chain is 
always straight, the subsequent ones being distinctly curved. F. alrovirens 
is illustrated in Fig. 68. 

In the phialides of aikfenispora spp. the outer wall enclosing the first phialo- 
spore initial is ruptured a t  a very early stage when the initial is quitc small so 
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that a distinct collarette is present during the later stages in the developmeilt 
of the first phialospore. In &Ienis$ora tortuosa Corda (Fig. 69)* and M. ciliatn 
Corda, two common fungi of wood and bark in Britain, phialides are borne 
singly or in small groups on short stalks towards the bases of crect conidia- 
phores which may be coiled or flexuous above. The phialides are more or less 
cylindric-oval and recurved a t  the narrowed apex so that the collarette is 
directed towards the base. The phialospores are 3-septate in &I. tort.z~osa 
(= Eriomenella dorfuosa (Corda) Peyronel), and continuous in ~Wenispora 
ciIinta Corda, being once ciliate a t  both ends in the two species; they form 
slimy fascicles lying alongside the phialide from which they developed. 

FIG. 68. FusarielJa c~troairens, phialicles arid phialospores from IIughes (44); X.500. 
FIG. 69. AJenispora tortuosa, phialides and phialospores (1.il~I.I. 2 0 0 3 f ( d )  ); X500. 

In the Tubercularia fructifications of Nectriu cinnnbarina (Tode ex Fr.) Fr. 
the conidia-bearing hyphae are thc ultiinate ends of more or less verticillately 
branched hyphae arising froin the stroma. The fertile hyphae are long, 
usually simple, hyaline, antl septate. At the apex of these and just I>elo~v 
most of the transverse septa are upwardly directed short branches bearing 
what I take to he a cylindrical collarette. The phialospores are produced 
successively in large numbers antl result in the conspicuous orange-colored 
fructifications. The presexire of a linear series of sporogenous cells is not 
common in the Hyphomycetes. 

Phialide-bearing fungi are extremely numerous and no attempt can be made 
in a short paper to give arm account of the various forms displayed by the 
fructifications. Some phialide-bearing species have been described by Cain 
(19) and Hughes (52, 58) to mention but two of nurlierous authors who havc 
dealt with like forms. 

" ,Six recent collections i n  Canada (Ontario) are very close to Af. tortuosu but thc 3-sepfafe  
pl~ialsspores ure ?nore strongly ciliate; the phiakides are ?nore numerous on t h ~  short laferul stalks, 
often appearing digitate, and the apex of each i s  not recurved so that the phialospores eonze to be 
grouped i n  sl imy fascicles perched on the apex of the phkl ides and not alongside them as i n  
Bf. tortuosa. 
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Section V 

In this section are classified those fungi which develop basipetal chains of 
conidia from poorly differentiated conidiophorcs which possess a generative 
or meristenlatic region towards the apex with the result that  the conidiophore 
merges imperceptiblywith the chain of conidium initialswhich exhibit a gradual 
matui-;~tion towards the distrll end of the chain. 

In 1952 IIughes '(64) discussed two species, the conidial state of 3Iysterium 
insidens Schw. (Fig. 70) (= Si~odesmium grnnulosum de Not) and Sirodesnlium 
dive~sum (Cooke) Huglnes (= Tsrula diversa Cooke) (Fig. 71) ; tlrese were 
illustrated and described. In these two species the conidial fructifications are 
pustular and the dry chains of dark brown conidia arise in basipetal succession 
from simple or branched radiating conidiophores. Close examination shows 
that the conidia merge imperceptibly with the conidiophorcs and it is impos- 
sible definitely to indicate where the conidiophore ends and conidiun~ initials 
begin. This is because the conidiophore is ~neristematic a t  its upper end so 
that  a basipetal chain of coniditlm initids develops; the maturation of conidia 
is a slow process and in Hysteriz~m insidens in particular all stages from 
arnerospores through phrrxgmospores to large dictyospores can be seen in a 
single chain. 

In the publication cited attention was drawn to the similarity between this 
type of development and that described by Yarwood (1 17) for the Acrosporiunz 
(Qidiu~n auct.) conidia of the powdery mildew Erysifihe fiotygoni DC. (Fig. 7 2 ) .  
By direct observatic~ns Yarwood observed the presence of a generative cell 
[marked 'x' in the figure] elongating and dividing to produce a conidiu~n initial 
a t  the apex and a lower cell that  retains its generative capacity. 

IYhen i'vlason and Hughes (Hughes (47) ) made the combination Conio- 
spsrium pezizn (Cooke & Ellis) (= S;Borides~nium peziza Cooke & Ellis) they 
were wrong. The conidia in this fungus are in basipetal chains and the fungus 
is a Sirodesmium, hence Sirodesrniurn peziza (Cooke Sr Ellis) NIason & Hughes 
comb. nov.* 

Jn Coniotheeium betulinum Corda (see below) a section through a pustular 
fructification shows the conidia to be finally dictyospores and they develop 
in basipetal chains from more or less undifferentiated hyphae of the semi- 
immersed stroma. 

In Trimmaiostromn snla'cis Corda, the type species of this genus, the fructi- 
fications are pustular as in the foregoing. The conidia arise in br~sipetal 
chains from more or less undifferentiated hyphae of the semi-immersed stroma. 
This genus is usually classified amonst the phragrnosporae but a number of 
conidia will be seen to possess one or more longitudinal septa. I do not under- 
stand how T.  sali~is and Csniotheeium betulinum can be held in different genera, 
to say nothing of different groupings. Jn both species no acropetal conidia 
develop but  branched chains occur in both, especially in Trimnzatostrsma 
snlicis where the origin of a branch is often a t  a triradiate conidium or a t  a 
conidium bearing a short lateral outgrowth a t  right angles usually and in no 

* = Spsridwnaium peziza Cooke & Ellis in Grevillca, 4 : 178. 1876. 
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FIG. 70. IIysterium z'nsidelzs, isolated csnidiophore and chain sf csnidia from Hughes 
(64); X500. 

FIG. 76. Sirodesnzium diversum, conitliophore and conidia from Huglies (64); X 500. 
FIG. 72. Erysiphe polygo?zi, development of conidin from Yarwood (1 17)  ; reduced 

from origimd. 
Phragmot~ichum ehailletii, comidiophore and conidia from Reliq. Farl. no. 665 

X500. 

regular position with regard to the linear part of that particular conidium. 1 
believe the lateral branches have arisen by n lateral (as well as a longitudinal) 
swelling of a conidiurn initial; septation is followed by the longitudinal 
expansion of one cell and the lateral expansion of the other to produce a 
basspetal chain sinlilar to the main chain on which i t  is borne. 

In Coniotheciunz atrum Corda (22), the type species of tlae genus, the conidia 
were described as embedded in slime and one of the illustrations is described 
thus: Sporenhaufschen in Wasser zerfliessend, und die braune Gallerte und 
die Sporen .41even  species classified subsequently by Corda in Coniotheeiunz 
seem to have little in comrnon with the type species. C. betulinurrt is one of 
these; in Herb. I3AOR.T the collections of this species are disposed as 
Trimmatostroma betulinum (Corda) comb. not..* C
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I t  is interesting to note that  most Siroriesmium spp., Trinzmatostroaaaa salicis, 
and T. bctzrlinunz produce pustules of dry phaeospores. 

In D140h4 29327 ant1 the collectio~ls issued in Kelicluiae Farlowianae no. 
200~5, b,  sub Stilbietm gEomruZisfiorum Ell. & Everh. [nsmen nrmdurm], the white 
or cream colored frtactifications may be tuberculariaceous or stilbaceous. The 
conidia arise in l~asipetal succession from single or from two neighboring cells 
of conidiophores which possess a generative region towards the apcx. The 
mature dictyosporous or Kulbil-like hyaline conidia are composed of adpressed 
and coiled outgrow~:hs of the initial cells; they remain in long chains even in 
teased preparations and the individual conidia are often separated the one 
from the other by one or two unchanged cells of the hyphr~ from which they 
have developed. The fungus is not a Stilbawz but I know of no generic name 
wherein i t  can :adequately be classified when i t  is described. 

I t  appears that this type of conidium dcveloprment is to be found anaongst 
fungi classificd in the Coelon~pcetes. In the pycnidia of the Ersrspean 
Alysisporiunz riaoekarinum Peyronel (97) the pycnospores were figured as 
arising in basipetal successio~l with a very gradual transition from pycnospsre 
initials to mature pg~cnospores. Furthermore they are held apart t a t  maturity 
by a hyaline disjunct-or (coml-sare with conidid IIysteriuna insidens)  and it  
seems very probable that the type of developrnaent in Peyronel's species is 
similar to that which is characteristic of Section V. In Pizvagmotriehum 
clTzailletiz' %<a~nze (Fig, 73) there is a basipetal succession of conidia as in the 
conidial chains of SirotZcsmium and their gradual maturation is readily 
olsservable in sections through the fructifiecxtions. 

In thc 6~Ielanco~~iaceous '  fungus described and figured in Grove (41) as 
Septotrullula baeillkgerc~ var. eanlbrica Grove & Khodes the conictia arise in 
basspetal chains and show a gradual ~naturation. :"Barge nammher of genera of 
the Coelomycetes (Sphaeropsidales, Iblelanconialcs) are descrit)etl with spores 
in chains; i t  seenls to me tea he essc~atial to know exactly how the chains 
arise; 1 know of no pycnidial fungus in wlc.hic'E~ the pycnospores arise in acropetal 
saaccessio~a. 

The gradaaal basipetal maturation of the conidia suggests that food material 
passes up  the chain of develc~ping initials. The conidia are in true chains. 

Section VI 

The main character possessed by species being included in this section is 
the apparent development of solitary conidia a t  nai~lute, single, or numerous 
pores in the wid1 of the coniciiophore. The effect sf this on the apex of the 
conidiophore or wherever such conidla are produced and the base of the 
conidiu~n is very sirikirag. The apex of the conidiophsre is nearly always 
rounded and the outer and inner evalls come to an end abruptly thus delimiting a 
more or less cyHindrieal pore. The base of the conidium is also usually rounded 
and a mcarphologicnl scar such iIs a COIBS~P~CUOB~S tear or break irn the wall is 
absent; tlle base of the coniditinn may be truncate but nevertheless the outer 
wall1 of the conidium is co~atinuous all round the base except for the basal pore. 
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The torn outer wall s~nch as found in conidia of Sections I ,  11, and 111 for 
instance is absent. In some of the conidia produced in Section 111 the scar 
may be visible as a flat and thickened area a t  the base of the conidiurn; such 
clearly demarcated and thicltened areas are not found in the conidia of Section 
VI. I t  is necessary to mention a t  the outset that I have found the mdin 
character of Section VI to be a difficult one but, for ,211 that,  I believe that  it 
brings together fungi to form a homologous group of very closely related 
genera; the need for further niorphological studies in this group is stressed. 

In some species the conidiophore is simple and the apical conidiu~n checks 
all further growth. 1,ateral conidia, however, Inay develop in verticils belo~v 
the uppermost septa or irregularly along the length of the coilidiophore and 
in such cases chains of conidia may occur. These lateral conidia, like the apical 
ones, fall readily from their attachment and althougla darlcer colored areas on 
the conidiophore marking the point of their insertion may be co~npletely 
absent, the seat of their former attachment can easily be located by the 
presence of the minute pores. 

In Exospo~izlm tiliae Link ex LVallr. (Fig. 741, for instance, the apex of the 
conidiophore is rounded and shows the pore clearly; in a yo~111g collection a 
conidium initial makes its appearance as a minute hyaline bulb a t  the pore 

FIG. 74. Exssporium ta'liae, conidiophores and conidia (I.M.I. 6787); X500. 

just as if it had resulted from a blowing out sf the inner wall of the conidiophore. 
During further development the initial increases in length rind width and its 
base comes to lie over a part of the rounded apex of the conidiophore but in no 
instance can I observe direct continuity between the outer waIl of the conidio- 
phore with that of the conidium. In E. tiliae and some species of Helmintho- 
sporium (sensu stricto) the base of the conidium, more especially the terminal 
ones, is dark brown and turbinate. The conidiophores are minute in 
Exospo~ium tiliae and cover the surface of large superficial hemispherical 
stromata; only solitary conidia develop on these conidiophores. The only 
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other true Exosporium spp. known to me are E. b<formutum v. H6hn. which I 
collected on Fagus sybvubica wood (the type host) in England (I.M.1. 10912 
(b) ), and E. cespitosum Ell. & Earth. 

In HelmintTzosporium zelutinusn Link ex Fr., the type species of Helmintho- 
sfiorium, the conidia develop terminally and in more or less regular verticils 
below the terminal coniditam and below the upperr~lost septa (Fig. 75) of the 
subulate conidiophore. 

FIG. 75. Eleln7i~zthosfiorz'ul.n velutinum, apex of conidiophore with conidia from pure 
culture (I.M.H. 34Y(ct) j; X500. 

In f%eSminth~sposiwm atrovirens (I-Iarz) htason & Hughes comb. nov.", 
(Fig. 76) well known as tlae cause sf silver scurf of potato tubers, the csnidia 
develop exr~ctly as in the type species of Helmi~zthosporiz~m and the new 
corrlbinrttion becomes necessary. C
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FIG. 76. Helnainfhusporiunz alrsvz'r~ns, conidiophore and ccanidia ( I .  M.I. 168.5) ; X 500. 

In H. microsorum D. Sacc. (Fig. 77) conidiophores are in tufts on dead twigs 
of Quercus ilex; they bear a terminal conidiunl and one or two lateral conidia 
as well. 

'Helurinthosporium tiliae Fr.' is very similar to H. microsorum but the 
conidiophores bear only solitary terminal conidia (Fig. 78). 

An unidentified A4assaria (I.M.I. 19472(a, b)  ) on Quercus grew in associa- 
tion with a fIelminthosporium ; conidiophores and conidia of the Helmintho- 
sporium developed from ascospores in pure culture. As far as I am aware 
this is the first time that a true Helmiaztkosporium has been connected with a 
perfect state. 

In Helminthosporium smithii Berk. 8r Br. (Fig. 79) solitary conidia are 
produced a t  the apex of conidiophores which may then proliferate through the 
apical pore and form another conidium a t  the apex of the proliferation; two 

C
an

. J
. B

ot
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.n
rc

re
se

ar
ch

pr
es

s.
co

m
 b

y 
U

ni
ve

rs
ity

 o
f 

Il
lin

oi
s 

at
 U

rb
an

a-
C

ha
m

pa
ig

n.
 o

n 
03

/1
6/

20
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



RUGfIES:  CONBDIOPIIORES, CONIDIA,  A N D  CLASSIFICATION 633 

FIG. 7 7. Helmi~ztkospsrium microsorum, conidiophores and eonidia ( I  .M.I. 19654) ; 
X 500. 

FIG. 78. 'I%elminthosporium tilz'ae', conidiophore and conidia (1.14.1. 9070); X500. 
FIG. 79. Helmintlzosporium smithii, conidiophores and a short conidiurn (I.M.I. 

31422); X500. 

or three such proliferatio~~s have been seen. This, of course, is characteristic 
of Corynesfisra cass.izd;ola (Berk. & Curt.) Wei (1 13) which may also form short 
acropetal chains of co~~idia.  
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In Spondylocladium obovatum (Cooke cY: Ellis) comb. nov.* (Fig. 80) a 
not uncommon Eastern North American Hyphomycete of rotten wootf and 
bark the conidiophore bears irregular lateral whorls of conidia which leave 
characteristic pores after seceding. The terminal conitlium, lmowever, arises 
obviously as a blown-out end of the apex of the conidiopl-aore but a further 
note on this apparent anomaly is given on p. 640. 

FIG. 80. Spondylocladiurn obavatum, conidiophorcs and corlidia (DAOM 2(3304(a> ); 
X 500. 

FIG. $1. D i l / l ~ ~ i ~ c ~ i u m  spic(~.trrlm, conidiophorcs and conidia (I.M.I. 27623); X 500 
except low power outlines of entire conidiophores which are X50. 

In Bifilococcium spicatum Grove (Fig. Sf) ,  the type species of Difilococcium, 
the main stalk of the conicliophore is erect, more or less straight, a i d  it  k>ei~rs 
up to nine 7:iteral branches' which form a wide angle with the naain stalk; 
these nlay themselves bear upmi;nrdly directed laterals. Along the terminal 
portion of thc nnaiil stalk and along the lengtls of the 1;eteral branches are 
found minute scattered pores which denote the p l x e  oi the former attachment 
of Iong, fragile, acropetal chains of sublayaline didymc9sporcs. 

In DipBscoccium unisey tatum (Herk. & Curt .) comb. nov.** the simple 
conidiophores bear numerous scattered pores a t  which usually solitary, brown, 
1-septate, reatlily secedirag conidia are borne. 

In Diplococciurn indivisum (Sacc.) comb. 1rnov.t a common molt1 of wood 
ancl bark around Ottawa, Ont ., and Zthaca, X.U., the siiliple conictiophores 
bear mu~nei-ous scattered pores a t  whicls solitary, brown, continuous conidia 
develop. 

111 the Stenzphylium conitlial apparatus of Pleospora herbnrum (Pers. ex Fr.) 
Rabenh. (see IViltshire (116) ) and in Stemfdzylz'unz surcinneform~ (Gav.) 
Wiltshire (116) (Fig. 82) solitary conidia are prodtnced on branched or 
unbranched conitliopllores which proliferate through the pore left by one 

" = Acrallkeciutiz obovatuln Cooke & E11is in Grevillea, 5 : 50. 1876. 
** = Virgaria zcniseptatcz. Herk. & Curt. apnd Berk. i n  Grevillea, 3 : 145. 1875. 

= Cladotrichum uniseptatz~m (Rerk.  & Curt.) Sacc. z'fz Sylloge Fungorzdm, 4 : 37.3. 1886. 
= Cladosporium atrrrz'muni Eli. b Everh. in  Proc. Acad. Phd. 1894 : 378. 1894. 

= Viryariu i n d k i s a  Sacc. in ~l f ichel ia,  2 : 560. 1882. 
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FIG. 82. Sten~phylium surl-itzacforme, conidiopkores and corlidia ( DAOM 849i0) ; 
X 5 0 O .  
FIG. 83. Touula herbururn, conirliophore, conidial chains, arid conidia (I.EI.1. 15281); 

X SOO. 
FIG. 84. HeZnzi~~thosporillmospori tercs, conidiophorcs and conidia (T>AOM 1056); X500. 

conidiurn and then produce another conidium a t  the apex of the proliferation. 
Occasionally the proliferation will be just lateral to  the apical conidi~~rn which 
remains attacher-l. 

I n  Tomla dzerbnrz~m Link ex Fr. (Fig. 83) ter~nirlal cells of the coniciiophore 
are not rnrllike those of Sfemptzylium pi-ior to  proliferation; in T. herbarum, 
hoavever, up tc) three corliclia may be borne on the end cell of the coiaiciiophore 
and branched acropetal chains of phragmospores develop. Tlle apical cell of 
each cc~nidiaaax within the chain is usually characteristically darkened and 
thickened like the tern-aia~al cell of the conidiophore. 

In 'IIelminfhss~~sri~tm teres' Sacc. (Fig. 54) the first conidialn~ is terminal. 
Then the conidiophrare develops rx growing point just below the apex and if 
the outer wall of the conidiophore has hardened then the inner wall bursts 
through it, groLvs upward, and displaces the pore left by the apical conitliurn, 
and then produccs another terminal c c ~ n i d i u ~ ~ ~ .  A succession of such new 
growing points arises in this way so that the once terrninal pores bccolne 
Iateral in position. The  apex of the conidiophore and the base of the cc)nidiurn 
are sirnilar in possessing a pore and furthermore, within each apical and basal 
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cell of conidiophore and conidium respectively, just below (or above) the pore 
is a brown ring which gives a characteristic appearance in side view. s l  
thickened hilum as often found in Section I11 is not seen here. In some 
grarninicolous species assigned to Ihlminthosporiunz the base of the conidium 
may be truncate just as in some coniclia of 46. eielutinum and related species. 

The production of successive coilidia in Curvularia spp. e.g. C. lun.aia 
(Wakker) Boedijn (Fig. $5) is similar to  that  found in Helminthosporium 
feres Sacc. 

FIG. 8.5. Curvubnria lunata, conidiophore and conidia (DAOM 14976) ; X 500. 
FIG. Q G .  Alferraaria brassicne, conitfiophores and conidia (DAOM 14161); X500. 
FIG. 87. rliterrtaria consortiale, csnidiopkores and conidia (DAOM 14937); X500. 

In Alfernaria spp. so l i t~~ry  or acropetal chains of conidia develop on conidio- 
phores which may or may not increase in lengtll with further conicliun~ pro- 
duction. In A. brassicae (Berk.) Sacc: (Fig. 86) chains of conidia and increase 
in length of the conidiophore occur apparently only in pure culture. In 
Alternaria consortiale (Thiirn.) Groves & Hughes comb. nov." (Fig. 87), on 
the other hand, chains of coniclia are not infrequent and the conidiophore may 
become markedly geniculate following the development of successive new 
growing points each terminating in a single conidium or a chain of conidia. 

In Dendryphion co?nosum Wallr., the type species of UTallroth9s genus, the 
growth of the erect main stalk of the conidiophore is usually terminated by a 
conidium which then develops an acropetal chain of similar conidia. In the 
meantime lateral branches, often in whorls, have arisen below the apex and 
these are also branched and bear acropetal chains of conidia. 

In Dezdryphion la,xum Berk. & Br. (Fig. 88) the branching of the conidio- 
phore is not usually so pronounced; the lateral branches produced, usually 
below the terminal conidial chain, produce a succession of subterminal growing 

* = icfacrosporiurn consortiale Thgnz. i n  Herb. myc. oecon. ao. 450. 1576. 
= Stemphylium consortiale (Thiirn.) Groves & Skolko i n  Can. J.  Research, C, 22 : 196. 

1944. 
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Frc. $8. Delzdrypltioaz laxunz, conidiophores and conidia (1.34.1. 4133); X 500. 
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points each terminating in an acropetal chain of phraginospores. The chains 
may be branched and the apex of a conidium may proliferate like the apex of 
one of the lateral branches. 

In Dendryphion interseminaturn (Berk. Sr Rav. j comb. nov." the branch- 
ing of the conidiophore is not so localized as in the precccling species; the 
conidiophores are nodulose indicating where a number of conidia have arisen. 
The conidia are usually formed in short acropetal chains. The genus Dendry- 
phiella is based on this species and I see no reason for holding this distinct 
from Dendryfihion merely on account- of the looser and longer branches. The 
catenulatc conidia have basal and apical pores and the point of attachment of 
conidia to the coriidiopheres is also marked by a pore. The  fungus can be 
excluded from Heterosporium, on account of the nnethod of conidium clevelop- 
ment; in this paper IIeterospo~ium is included in Section II. 

In the nest genus describecl, a solitary conidium terminates the growth of 
the mail1 stalk of the conidiophore; primary, secondary, terticlry, and even 
quaternary distinct lateral branches arise each in turn being terminated by a 
solitary cor~ idiu~n. In De~ldryfihiopsis atra (Corda) Hughes (Figs. 89, 98, 

FIG. 89. Dendryphiopsis utra, conidiophores and conidia (H.M.I. 4493); X 165. 

see :also p. 655) the main stalk retairls that  form which it  reached a t  tame 
formation of the apical conidiurn. Lateral branches arise by bursting through 
the outer wclll of the eonidiophore, develop apical conidia, and a dichasium- 
like head is the result. Coi-da (25) figured long chains in this species b~at  an 
autherlticated (possibly type) collection shows only solitary coniciia. D. afra 
is one of the comn~onest wood and bark hyphomycetes of the Ottawa district 
and is equally common around Ithaca, N.Y. I t  has received a t  least one 
independent name in North America. 

* = E1elmz:nthosporiwm interseminafu7n B ~ r k .  & Kav. npud Berk. i n  Greoillen, 3 : 18.3. 
1875. 

= Def~dryphiella intersemitzata (Rerk. 6" Razr.) Bub. & Ran. i?; Ann .  Mycol. 12 : 417. 
1914. 
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FIG. 90. Dendrpphiopsis atra, conidiophore and csnidia (I.R.I.1. 4493); X 500. 

In 'Helminthosporium st.empJzy7ioides Corda' ( -- Brachysporiacm stemptzy- 
lioides (Cords) Sacc.) (Fig. 91) the scattered conidiophores are inflated at the 

FIG. 91. 'He~r t z~r~ thosp~ium stemphylioides Corda', conidiopl~ores and csnidia (I .M .I. 
192190'); X500. 
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apex into conidium-like structures wlaich may secede a t  maturity but 
apparently with difficulty. Before seceding, however, each sf these will have 
borne a t  its apex a single unbranchecl chain of conidia whose develspnnent 
necessitates the classification of this fungus in Section VI. I t  %rill be 
remembered that the apical conidium of Spondylsclnditcm sbsac&tu.m (Fig. 80) 
is c2 blown-out end of the conidiophore and is inore persistent than the lateral 
ones which develop as in d1elmintlzsspsriu.m veluti9ru.m. 

In 1951 Hughes (53) suggested that the four-armed conidia of T~ips -  
spen.ltzr~m eggelfllzgii Hansf. nnight have developed a t  pores. No further 
matcrial of this or congeineric species lnas beein seen. 

,qdnlittedly the character used in delimiting Section VZ may be a difficult 
one but it is extremely evident in large numbers of species which have other 
characters in common; many have determinate conidiophorcs and a charac- 
teristic conidial shape and structure. I feel that a useful purpose is being 
served in drawing attention to this type of developilaent by basing :I Section 
on it. 

Section VI% 

In this section are classified those species whose conidia arise from the 
septation and breaking-up of sinmmple or branched hyphae. 

In Coremle%la ulmasiae (MacLVee~ley) hktson comb. nov." (Figs. 92, 93) 
the conidiopl-aores are in tufts and each grows apically and brarmches irregailrlrly 

FIG. 92. Coremiella ulnzariae, conidioyhores ( I .M. I .  8977);  X315. 
FIG. 93. Coremiella ulnza~iae, portions of chains of conidia (I.M.I. 8977); X 750. 

or somewhat dichotoanously to become :erboresceiat towards the apex. Trans- 
verse septa are laid down in basipetal succession in the upper branches and 
neighboring or alternate cells develop thicker walls, a process which also takes 
place basipetally. The intermediate cells lose their contents entirely arid the 
lateral walls resnairn thin, collapse inwards, and finally break readily to free 
the oblong or cubical cornidia. The co~aidium it will be realized laas developed 

* = Stysanus ulmariae .&f~FVeene31 i n  I r h h  A7aturalist, 4 : 277. 1895. 
The g e w s  Coremiella was published by Bzlbdk b Krieger (Rubcik (18) )for the single species 

G. cystnpoz'des w h i ~ h  they dlustrreted. 
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within the outer wall of the original hypha and the characteristic papilla and 
minute pore of the end walls are clearly visible; conidia whjch have seceded 
show a minute frill a t  each end, this being the remains of the outer wall, of the 
original hypha belonging to one of the collapsed cells. Only tlae terminal 
branches of conidiophores become modified into conidia. 

In Geotrichum sp. (DAOM 29164, Fig. 94) more or less undifferentiated, 
simple or branched, hyaline hyphae develop septa in basipetal succession ; each 
cell becomes thicker-walled and secedes by the breaking down of the outer 
wall and a separation of the transverse wall which is presumably a double 
structure. The conidia are hyaline and oblong a t  maturity but yellow in 
mass in this particular isolate. 

Lawgeron (76) has illustrated GeotrieTzum candidurn Link ex Sacc. and also 
reproduced a figure by Arnaud and Bartfaelet (2) of 6;. purfizarascens (Eon.) 
Sraee., both species producing conidia in the maliner described here. 

FIG. 94. Geoflrichnm sp., conidiophores and conidia (DAOhI 29164); X 750. 
FIG. 95. Otdodapzdron grisezkrn, conidiophorcs with branched apices a t  various stages 

of development and fragmentation, from pure culture (I.M.I. 45947); X 750. 

In Bidiadendro?~ griseum RobAk (98) the more or less we11 differentiated pale 
brown main stalk of the conidiophore branches irregularly towards the apex 
and finally septatcs basipetally, the cells becoming rounded off, slightly 
roughened, atad colored (Fig. 95). At anaturity the conidia fall very readily 
leaving the erect main stalk of the conidiophore with the stuiaaps of former 
branches a t  the apex. 

Such a breaking-rxp of byphae into conidia is seen in fIendersoazula toracEoiden 
Nattr. (Nattrass (98) and Hughes (59) ). On ~ V a n i h o t  utilz'ssima the fungus 
forms blister-like swe1Iings under the peridern1 and these are filled with 
csnidia which have developed in this manner. The formation of coniciia can 
be well studied in pure culture on agar media. 

Brodie (16) described the formation of 'oidia' by Coprinus Eagopzas (Fr.) Fr. 
Normal 'oidiophores' have an erect stalk with a sparingly branched apex 
bathed in a drop of liquid; the apical branches segment basipetally into the 
'ooidia'. This is reminiscent of Bidisdeladron but liere the conidial heads are dry. 
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Rrodie (17) also described the basipetal formation of uninucleate 'oidia9 in 
Collybia velutipes (Curt. ex Fr.) Qui.1. by the successive division of the single 
n~acle~as of a hypha and the successive segmentation of that hypha. Chains 
of coniclia so formed usually sep:~rate in water. This type of development 
from a Inore or less undifferentiated hypha is reminiscent of Geotrichum. 

Icaufert (73) illustrated and described the productio~~ of binucleate arid 
u~~inucleate conidia from coronlia on 'dicaryotic' and 'haploid' mycelia 
respectively of Pleurotus corficatus Fr. The conidia are yellow-brown and are 
forriled in a liquid resulting in glistening black masses. The free encls of the 
hyphae a t  the tips of the coremia were stated to break up 'in ;a hasipetnl 
manner into chains of conidia'. Such synnesnltta (coremia) are reminiscent 
of Corenciellu, but in the type species of this genus the conidia are dry. 

DrechsHer (31) illustrated and described 18 species of Actinomyces ; he stated 
that 'sporogenesis commences a t  the tip by the insertion of regularly spaced 
septa, and proceeds downward towards the base of the filament'; such 
filaments are frequently spiral. The method of conidiu~n development by 
basipetal fragmentation certainly suggests that Actinomyces should be included 
in Section VII. 

Section VIII 

In this section are included those species whose conidiophores elongate by 
a basal growing point. The conidiophore itseIf may arise from a barrel- 
shaped or flask-shaped conidiophore mother-cell which usually bears a terminal, 
often atypical conidium prior to development of the conidiophore. The 
coriidia of mature conidiophores are either borne solitarily a t  the apex or 
apically and irregularly on short stallts along the increasing length of the 
conidiophore, or apically and in whorls between thickened septa of the conidio- 
phorc. All the conidia arise as blown-out ends and the oldest conidia are 
usually towards the apex and the youngest towards the elongating base of 
the conidiophore. 

The  various species produce fructifications which are usually pustular, 
superficial, and with dry powdery conidia. The conidia are mostly colored 
and may be amerospores or septate in such a way that the conidia are composed 
of a flattened or irregular plate of 4, 8, or 16 cells. The amerospores are 
usually flattened, almost lenticular and bivalvate with a longitudinal germ 
slit. Mason (82) proposed the tribe 'bivalvae' t o  contain such genera as 
Papularin, Arthriniwn, Camptourn, 'and presumably Psezddocamptourn'. 

In Papularia spp. (see Ellis et al. (34) with illustratioris) the fructifications 
may be superficial or immersed and then erumpent. The conidiophores are 
delicate and hyaline arid I consider them to have arisen from coilidiophore 
mother-cells. The first conidium is formed a t  the apex and subsequent ones 
are borne laterally on an elongating conidiophore in such a way that the 
youngest conidia are mostly found towards the base. Mature conidia are 
more or less circular and bivalvate. 

In Arthriniwm spp. (Ellis st ab. (34) with illustrations) the conidiophore 
mother-cells and conidiophores are more or less well developed and with the 
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comidia form dark l~rown to black, powdery, superficial, raised fructific,ztions. 
The  conidiophores possess dark brow11 to black septa between which are borne 
the angular to  k~icornate and flattened conidia each wit11 a longitudinrzl gerltn 
slit. The  first conidieanra is ternlirral and is often abnormal; other conlidia 
arise in succession towards the yoalnger lxrse of the conidiophore although the 
sequence is often kar-okera Ily the delayed appearance of some conidia :u-nongst: 
fully forraaccl oncs. 

In  Endocalyx spp. (Hughes (48) ) the fructificatioras arc semi-immersed; 
the conidioy)hores :rre filannentous and elongate by a basal growing point. 
T h e  conidia are sessile or shr~rtly stallted and a t maturity, flrtttentd, smooth 
or with ornr-lmemtations, continuous, colorcd, and with a longitalciin;-bl germ slit. 

In Dictyoarthriniunt spp. (Figs. 94,  97) (Hughes (59) ) the conitfiophores 
possess dark cross-walls and a single terminal, and lateral whorls of conidi:~ 
borne between the ci;rrk tr-;lnsvea-se septa. The  conidia are flattened, rough- 

FIG. 96. Dicfyobsu:hriniuwz qzdc~draturn, conidiopl- ores anrl conitlia from IIugheq (59); 
X 500. 

Fmc;. 07. Dictyourihriniz4nz ajricunzrm, conidiophorcs and coniclia from Hughes ( 5 9 ) ;  
X 500. 

walled, and q~aatlrately septcrte; thcy are four-celled in D. qurzdratunz I-I~aghes 
arrd composed of 3 lhrt plate of 14 cells in D. t~ jr icanum Hughes. The  conidio- 
phores elongate by a growing point either or just above the conidiophorc 
mother-cell and the youngest cunidia are generally founci towartls the laasc. 
1 observed no germ slits in the conidia of either species. The  fructifications 
are similar to  those of Artjzrinium spp. 

In  Spegazziazia tessarthra (Bcrk. & Curt.) Sacc. (Fig. 98) and S. fessarthra 
var. deiglztsnii (Hughes (68) ) the conidiophores arise from conidiophore 
mother-cells and bt:ar the single tcrnninal conidium prior to  e1ong:rtion. At  
maturity the conidiophorcs are of two kinds, micro- and macro-conidiophores, 
each bearing different kinds of conidia, a single one a t  the apex of each. The  
nraacro-conidiophores rzre dark brown and cilo not possess black and wide 
transverse scptn. 'The conidia of the species and its variety do  not possess a 
germ slit. 
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FIG. 98. Seegazzinia tessartlzra, mgxeliurn, conidiophores, and conidia from Hughes 
(68); X500. 

(The flattened conidia of Pssudocanzpioz~ln jasciculafum (Cooke Nr Massee) 
Mason have a longitudinal germ slit but this species cannot be classified in 
this section. In the first place the conidiophores do not arise from conidio- 
phore mother-cells and they elongate by means of a terminal growing point 
which ultimately blo~vs out into a conidium; a succession of conidia then 
develops, each couidium being the blown-out end of successively produced 
growing points just lateral to the previo~ls conidiom. Pseudocam~touln is 
classified in Section 11.) 

Graphiola spp. are currently classified in the Graphiolnceae of the Ustila- 
ginales although their location there has always been regarded as dubious. 
Of G. barassi Sydow & Butler (108) the authors stated that the fungus has 
nothing in common with the Ustilagineae. I believe Graphiola spp. such as 
G. phoenicis, G. fhaxferi, G. congesta, and G. borassi Syd. & Butl. should be 
classified amongst the Fungi Imperfecti; these are far more closely related to 
Endocalyx spp. than their usual inclusion in the Ustilaginales would suggest. 
The illustrations of Graphioln tltaxferi Fischer (Fig. 99) and G. congestn Berk. 
Rav. by Fischer (38) certainly suggest a basal elongation of the conidio- 
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phores on which coniclia develop laterally apparently in basipetal succession 
as in Endocalyx (Hughes (68) ). The illustrations of conidiophores of 6, 
fdzoenicis Foit. (Fischer (37) j are very much like those of G. thaxteri. Sydow 
and Butler's (188) figures (Fig. 100) indicate a basal e1ong:rtion of conidiophores 
in G. borassi, the inclividual cubical cells of which develop three to eight linear 
conidia mostly at the corners; the cubical cells themselves finally secede from 
each other and presumably f~lnction as conidia. 

FIG. 95). GraphiaEa thaxteri, isolated conidiophores and conidia from Fischcr (38); 
X1170. 

FIG. 100. Graphiolu borassi, isolated conidiopIiores (X486) and conidia (X810) from 
Sydow and Butler (188). 

Discussion 

In the preceding pages I have attempted to arrange some Hyphomycetes 
ants sections wherein the types of conidiophore and conidium development 
and structure arc the primary differentiating characters. I: believe that these 
sections show a nleitsure of uniformity including interesting variations on 
distinct themes which cannot be obtained by using in a. major sense the 
cl~aracters employed in the older classificatio~ms. kVhether this uniformity 
will be ret:tined by including a far greater number of genera remains to be seen, 
I have not included the singularly curious type of development of the istllmo- 
spores (Hughes (68)) of T~ichathyuium ustersphsrum (Berk. & Br.) v. Hijhn. 
and T. reptans (Berk. & Curt.) Hughes which develop from and are supported 
a t  ~naturi ty each by two 'conidiophores' ; isthmospores would I believe require 
to be classified as Section IX. Furthernsore, there may well be other types of 
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conidium development which rriap not fit adequately into any of the sections 
delimitetfl. But these data and this classification into major groupings are 
presented in the belief that a more rational classificatiora i11 the Hyphomycetes 
(or Falngi lrnpcrfecti as a wholc) will be evolved only when those early stages 
of conidium develo~snlent arc Inore clearly understood ; such terms as 'budded- 
off' or 'abstricted' whcri appjied to conidia, without reference to what has 
actually happened or is actually happening to the conidiophorc, do not- seem 
to help very maacla. 

I hope this paper will stimulate not criticismls alone but criticisms :rcorn- 
panieet by tietails of early conidiun~ development Inore defiilite tllran %lave 
appeared in the past. 

il:hc.rcas a large raal~azber sf well or poorly differentiated terms arc av:tilabIe 
for various spore for~aas the reverse seeins to be true for korlidio~-shorcs'. This 
term has been used very loosely in the ;above account but the need for more 
precise terms is cvident. 111 Dendryp8ziupsis and Vevticicladiunz, for instance, 
wh(211 the main stalk and 111-anckies are refthrred to as brnilclaed conidiophores 
it  does not specify any distinctive type of con~~sound lateral branches lsorne 
on a m:tin stall;. The term conidiopkorc c ~ n  he usctl satisf;tctorily only for 
simple conidia-bearing structures. 

In rnorronen~;itous and synne~~latous fructific;ltions the actuill structures 
?searing the c.c~nidi:t may hc well differentiated. The  12hiaiide can T 1,elicve 
have a precis: inerining i t a d  i~nplies a r~rlicellular structure. 'B'he term 
araazellophore, howcvcr, can appiy to the long rnultiseptatc conidiophorc of 
Anneliop7zcst.a as well as to orlc of the anlae1l;tted s~-scsrogenotas cells of Sfysanus 
and H believe a distinctioil needs to be drawn. Hn Section 11 conidia devc:Iop 
in tllc same way on the Io11g 11aultisept:ite conidiophorc of $/irgccriel&n ;IS they 
do on one of the ultin-aate u~aicellular sporogenous cells of a B7crticicl~~tEium or 
Costcrntinellcc fructification ; in the last named it will be rememl~eretl that  the 
unilateral, linear, close succession of conidia led to the term 'cervix' but as  
far as I ;im aware this can only bc used for two (aiad ;i pcssible third) species 
of fistantinella. Ko precise tern1 for the conidiophore or sporogenous cell 
of Section I1 have bee11 proposed but such a term woultl greatly facilitate the 
description of many Fungi Irnperfecti. The tern-ss acrogerlous and acropleuro- 
genous can be used equally well for a few distinct types of conidiophores. 
Furthermore, there seem to  116 no ternas available to indicate precisely the 
characters of conidiophores of Sections I ,  V, VT, VI I,  or VIII. 

A numlser of i~rteresting examples of outward similarity betwec.1-n fructifica- 
tions in the various Sectiorls occur. For inst:ince slimy heads of hyaline 
arnerospores on mononernatous, dematiaceous conidiophcjres are produced by 
IIapkogmphium, Vertieicla(Ziekka, Leptographium, and IJantzsrhia but  conidium 
development is t-lifferent in all four and necessitates their segregation into 
Sections I,  IT, I1 I, and IV respectively. Furthermore a comparison of the 
following is interesting : Calenrisporium [I I] and vertieillium [IV] ; Gonntu- 
botrys [I] and A rthrobofrys [I 1 ] ; fIeterosporiurn [I I], Cladosporium [I], and 
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OidiotZencZrsn [&'I I] ; Sfiilocaeu [I I I ]  :tnd FusickacEiztm [I[ HI, to  mention on1 y a 
few examples of p,lrallelism involving tlisti nct types of conidium developmcn t. 

Kuclear behavior duriisg conidiurm protluction has heen neglected. The 
nuclear pherzornen:~ during coriidiuin (odium) production, by the niethod of 
Section VIH, 111 Collybice velutiges have been described hy Brodie (see p. 642)- 
Some further cxamplcs are inclucled here. 

Nol~les (92) stated that in Veniophora nllescheri (===P. nzuiata (Peck) 
v. H6hn. & Litsch. fide fir. Nobles, personal ccsmrnunic:~tion) senccessive 
division of the sinlgle nucleus in the oedoceph:iloitl co~micliophore head resimltetl 
in 2,  4, 8, 16, or nnore nuclci. 'Tlse nuclei t;tlte their positions around the 
inner surface sf the distal BlraBf cdf the conidiophore. . . . . . . . . . . At this 
stage the slenefer tapering sterigmata push out  and a swelling, the developing 
com:idium, appears on the end of each. While the  spore is still sruall a nucleus 
migrates inro it. . . . . . . . . . .'. IPninalcleate c011icBi;~ in the ucdocephaloid 
conicliophores of Corticiunz e f z ~ s c n t ~ m z  Cookc c% Ellis were shown to arise in re 
n1,iHmncr simi1,rr to  the aforer-aler~tioncd (Kobles (93) ). 

Constance Lovc1,lnd (~nnpublisbect researches) inforn-ms me that  similar 
behavior caf t he  nuclei is seern in Bntrytis spp. In 8. czllii single nuclei migrate 
into the conitliurn irmiti;~ls and divitBe once so that- the conicli;~ :ire birauclcate. 
111 B. cinerca and 23. strepiefhrix (Cooke & Ell.) Sttcc. n number of nuclci 
migrate into each conlldienr~l initial from the ;trnpulla on wklicll the coilidin 
dcvelop. I know of no publications dc;tling wtth n~nclear phcnol~~caa:~ in any 
of the other species incl~adcd in Section I and which do not show such a 
sinlultaneous development of conidia. 

Biggs (8) tfcscribcti ;1nt1 illustl-ated the s~~rccssive sy~npoc%i:al proderction of 
conielia [as bitlin'] in cultures of Corticium coronilla v. Hiihn. & Litsch. Of 
interest is the tlemc~nstrntion of succcssivc. divisions of the nucleus of the 
conic%iop8more [as 'oidiophorc']; one of the daughier nuclei passes to  the tip of 
the growing point which is cut off as a coilidikam whilst the other divides ag:iirm 
and one of th r  daughter nuclei the11 passes to the tip of a new growing point 
which tlas tlevelopeci to  one side of the base of the previous conidium. 'Fhis 
process is repeated a number of times. This method of conidium productiorn 
is characteristic of Section II  but details of nuclear behavior in any other 
a~lembers are unk~low-n to me. I t  would be extremely interesting to know the 
~luelear content and behavior in say Arthrobotrys spp. during development 
of conidia (see 12. 599). 

Backus and Kcitt (4) studied nuclear phenomena in I"enturia inaeq14ali.y and 
found the cclls of the vegetative naycelium, conidiophore, and conidiun~ to be 
uninucleate. I t  would appear from their illustrations that  a daughter nucleus 
resulting- fro11 tbc division of the conidiophore nalcleus migrates into the 
conidium initial which is then cut off by a cell wall. This is simi1:~r to  the 
method described by Biggs (8) except that  the successive conidia in W .  
itzaequalis are producetl by successive proliferations tlzrough the old scalp 
(Section 111). I find no reference to  sin~il:tr work on V. pirina Aderli. which 
produces conidia as  in Section 11. 
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Martens and Vandendrics ($0) described and illustrated three types of 
accessory spores in Pholiata aurivella Batsch. Their senzidiagrurnrnatic 
illustrations are reproduced here as  Fig. 101 in which A shows 'oicliopiaoi-es' 
with basipctal segmentation into 'oidirr', the 1nai11 stalk being terminated by a 
'chlamydospore'; B, sh(~ws  a solitary terminal 'chlamydospore' and C, 
husiiorm conidia arising successively a t  the apex of a corlidiophose by the 
hlowi~ly out of successive new growing points. In this fungus, therefore, we 
find three types of conidi~arn developnaent as charricteristic of Section 11 
(Fig. 101 C), Scctian 111 (Fig. 101 B ) ,  ancl Section VI% (Fig. 101 A) .  

FIG. 101. PIzoliofa auriuella, conidiophores and conidia from Martens and Vandendries 
4793; slightly reduced frorn originai. 

As stated on p. 580 the term 'conidiurn' has been used in a11 Sections except 
IV. But some of the terms proposed by Vnillen~in and A4ason may be usefully 
applied to  some of the 'conidia' of the other Sections. 

Section I.-Because of developniental sirnilarity bet-m-eer~ sal- the Oidiunz 
fructifications of Bellicularin pvuinata and the fi-tactificatiorls of CZad~.s~oriuan 
the two parts 12 and R of Section I were at first combined. 'Fhe result was a 
heterogenous group. &lore uniformity in both Sections was oljtaincc'i by 
separating into A those species with predominantly narrow rnycelial hyphae 
and into H those with prctlominantly wide ~nycelial hyphae. 

In Section IA thc conicIia. are nearly always in chains; t h y  lare 'bk~,stospores' 
(arising as globular buds or k11ow11-out ends) and their development in ,zcropet:tl 
chains is inferred by  this term. 

In  Section IH the conidin are very commonly solitary and 1 call thc~m 
solitary bl~~c~stsspures; when they occur in batryose clusters the conidia are 
botryose solikzry blastospoaes as in Botrytis and bofayose blastuspores in Gs?tato- 
Bofryum or ~Vematogonium in which fungi the conidia are in chains. The  
conidia in this Section are nearly all dry. 
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Section 11.-The conidia are 'termi?zus spores'; in many instances, e.g., 
Ramz~la-ria and IIede~osporiuva, the terminus spores may bud a t  the apex and 
produce blastozpo~es but in the chains produced the basal or primary conidium 
is a terminus spore. In Arthrobotrys the coniciia may develop in clusters and 
ssacl-a conidiri n ~ a y  be described as botryose terminus spores. Terminus spores 
are nearly always dry, but produced in slime in a few instances. 

Secfion 111.-Thc conictia are 'cclz%cemydospores' and are usually produced a t  
the a9ex of a hypha; they are solitary and usually large, thick-walled, and 
dark colored but may be small, hyaline, and not particu1:erly thick-walled 
especially when dexreloping in slimy heads. I t  will be remembered that inter- 
calary chlamydosporcs occur in nnany fungi and both terminxl and intercalary 
chlanlydospores may be produceci by the same fungus. When chlanlydospores 
are terminal, annellations may be produced on the csrlidiophores (annello- 
pizores) and successiue ~J~lamydospores may remain loosely attached in chains. 

The disadva~~tage of the character implicit in the term r~nnellsphore is the 
great difficulty that may be encountered in observing the actual annellations 
more especially in l.hose species whose annellophores arc narrow and hyaline. 
Kevertheless it  seems to be such a well established mode of producing a 
plurality of termin'il chlamydospores on a single conidiopl-nore in the Hypho- 
mycetes, and in the Coelon~ycetes apparently, that it must be taken into 
account in the future if conidium origin is to play any part a t  all in classifica- 
tion. (The annellations of Section 111 are comparable with the 'caps9 formed 
in Oedogoaaium during cell formation (Fritsch (39))). The chlamydospores are 
nearly all dry. 

Sgction 117.-Tl-ne conidia are '~~zial~spores '  and are produced in basipetal 
succession from phialides which may or may not possess a very evident 
collarette. If the spores produced 'on the surface' of the ascospores of 
~Vecfria co~y l i~  whilst still within the ascus, are the hsmologues of phialospores 
as suggested b y  &lason (82) then they may be called sadula phialospores. 
The term polyphialide was proposed by Hughes (52) to include phialides 
whic11 produce more than one open end from each 0% which a basipetal suc- 
cession of phialospcares is produced. 

Erlngeron (76) included as phialides the annellophores of Venturia: i?caepua%is 
[Scct. 1111, the csnidiophores of Erysiphe grnmini.~ DC. [Sect. V], the sporo- 
genous cells of Beauverice bassiann (Bals.) VuilI. [Sect. I I], the sporogenoels 
cclls of 611aplographium delka.tum' [Scct. IA] in addition to the true phialides 
of say Sta~hy%idZ'~?n and A c r ~ s t a ~ g ~ n u s  [ T~erticilliu~nl. 

hlason (83) has pointed out that amongst fungi wit11 phialides there is an 
'obvious transition between genera characterized by slixny phialospores to 
other genera characterized by dry phialospores'. 

Secfion V.-The conidia may be termed aneristem urthrospores and they occur 
in true chains; their basipetal development, due to the n~eristematic growth 
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of the conidiophorc, seems to me to riecessitate a sl~ecital term for them although 
they appear to be related to the arthospores dealt with in Section T r l l .  
NIeristem arthrospores are usually dry. 

Section W.--The conidia may be called porospores. In IIelnzi?ztlzospora'um 
selut inum a solitary apical and lateral porospores in verticils are produced 
whilst i11 '11. teres' successive terminus parsspores develop. Chains of poro- 
spores occur in D2~1scoccium spiculeurn and Deazd~yphiol;s spp. Porospores 
are dry. 

Section V - I 1  -'The conidia have been called '~zrithrospores' anrl this seems to 
be a perfectly suitable term for conidia which arise from the fragrnentation of 
conitliophores of determinate length. ,~rthrospores may be dry or slimy. 

Section V4HI.-The conidia are blown-out ends and are borne either singly a t  
the apcx or singly a t  tlae :~pex and laterally, generally in 11asipet:tl \I-horls. 
Mason (82) proposetf the term "radula thallospores' for the eonidia of Papalarice 
but I doubt whether this term can be used for Section VIII in its entirety. 
But the hall mark of this Section is the basal elongation of tlae eonitliophores 
and these may be called basuuxic conidiophores. The eonidia are dry. 

Because a taxonorzlic species is entitled to one and only onc Latin lsinomial, 
some difficulty is experienced with the Fungi Imperfecti. \&%ere a particular 
taxon has 110 recognized perfect state and is known to prodaace two or more 
imperfect states tlae~n arny of the states is eligible to provide the generic name 
regardless of the reI:ttive position of the states in any schen~e of classification. 
But which stake should be chosen to supply the gerleric name for the taxon? 
Or is the particular association of different states to be the basis of A new 
generic name? 

h4aso1a (83) 81;~s drawn attention to kt, splendid ex~lmy~le of a fungus described 
under seven binomials each generic name employed indicating the typc of state 
under considerrition. .'ls X1:ison so rightly pointed out ' I t  is now, 3: think, 
generally agreed that seven binoiaaials for orie species are too many9. 

I t  is interesting to observe that the generic name Chalaropsis Peya-. is based 
on a polymorphic species with two types of fructifications or states which 
would, separately, be classified in Sections IV (phialospores) and I1 (terminus 
spores) (see Mason (84) );  the prodr~ction of the two states is, I take it, 
obligatory for inclusion in Cbzalaropsis. The two types of' conidiu~n-bearing 
structures ustrrally have a common stalk in Chalaropsis thielasioides Peyr., the 
type species, and also in Ceratosfomella radicicolu Bliss (10) (Clzalaropsis state). 
The name 'Ckzalaropsis pro parte', therefore, could be included in each of two 
Sections of the classification outliiled above. Tlzielusiopsis basicola (Rerk. 
8; Br.) Ferr. (see Arnaud and Barthelet (2) ) shows a similar association of 
distinct states also usually borne on a common stalk; the two states would be 
included, separately, in Sections %V (p8sialospores) and presumably 1% 
(chlamydospores). As Mason (84) has pointed out the two states of 
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C/talaropsis tbzielaz~ioa'des Peyr. had already been described by McAlpine 
as 'Cyta'ndrz'un? infermixfum' (phialospores) ; L H ~ C B  'ConiosPorium rad~icicola' 
(terrnninus spores). The former state could, I believe, be c%;~ssified in Chalara 
but H kno~v no generic name which would include comfortably the latter state. 
Is i t  advisable to base a generic narnne on the association of two states of one 
fungus? Now Mason (82) stated ' that the most 11rge~it business of systematic 
~nycology anlong $he imperfect forms. . . must be to recognize whether a 
fox-rn-genus is fourncIed on a phialospore fo rn~  or is based on some other spore 
form . . .' n u t  the form genera C/talarspsis and Thz'e!aviops-is are each based 
on two differerat states or spore-forms although one state is common to both; 
I believe that  such a practice is undesirable because a he names are cfohable 
form gencric nriinmes relying on the presence of two distinct ~ t i ~ t e ~  for their 
precise application. 

Not m:-fr-ay 'speciesv of Fun~gi Inlperfecti show such a constant- ;issociation 
of two states on a coa~mim-ron stalk; on the other hand ri~ost 'species' show a 
spasr~aodic occurrerice taf different states invsriahiy on distinct stalks nzld 
furthermore many 'species' exhibit such different states only in palre culture 
ora agar media. 

If a fungus imperfcctus shows itself to be polyn~orphic then it  seems best 
to choose for the generic name of the taxon that  state wlaich is considerctl to  
be most frequent or constant in occalrrcncc, most conspicuous, or most readily 
identifiat~le; but ol course this is, for the illost part, what hris been done in 
the past. I t  would appear, therefore, thxt the choice of gencric rlarne for a 
p01ymosp1~ic fungrrs imperfectus is eritirely ;in arbitrary one. In such a 
polymorpliic taxon, therefore, the generic nI;lnIe is the result of classifying one 
of the states or spore forms to the exclusion of all others (except in Chala~spsis 
for instance). But what of the states whose prod~action is not implied by the 
generic name clloscn? Rlrason ael%~oc:~tecl the use of differenti:~l narncs for 
classifyirlg spore forms [states] rtncl this seems to be the only way out with the 
Fungi Imperfecti. 'The sulxidiary states may 1)e relerrccli to  as firnlodendron 
blastospores, Cep?za,losporium phialospores, etc., as the case niay be, without 
the unnecessary new combinations. If no suitable qualifying generic 1n:tmc is 
available precisely to indicate the type of sul-xidiary state then this can be 
referred to by the use of spore terminology alone; but for this to  work, of 
course, i t  is necessary to establish types of conidium developanent on a firm 
basis. The alternative is a multiplicity of names, that  is, as many narnnes for 
each species as any author considers there are of recognizable states. 

Cooke's (21) concludirmg remarks in a note on 'Spores and Sporidia' are as 
follows: 'Subsidiary names are constantly being given to spores having a 
peculiar mode of generation or of developnxent, and so long as these terms are 
understood and restricted to their original characteristics they are useful . . . . .' 

Hrm the scheme outlined above I have incorporated some olcli and son-re new 
ideas with old and new names for conidiophores and conidia. Ht is hoped that  
this comprises another step forward in the quest for a rational classification 
of those states currerntly classified as Hyphomycetes. 
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Collections Cited 

D,%OM 1056, on IPordeum vulgare leaves, blclfort, Sask., Canada, 18. viii . 
1931 ; 1749, on Smmbucus glouca, near Northport, Wash., IT.§., 24. viii. 1929; 
14861, isolated from sceds of Brassicm mapa, Ont., Canada, 1944; 14937, 
solated from seeds of Cucumis sativa, Pa., ITS., 6943; 14970, isolated from 
seeds of Trifoliztm pralemse, Que., Canada, 1944; 64976, isolated from seeds 
of Alliunt ccpa, Calif., C.S., 1944; 22593, isolation ex Forest Prod. Kes. Lab., 
Culture collectioil no. 5-89 ; 28286(b), on Fagus g~alzdifolia, Hernnit Trail, 
near Pink I,ake, Que., Cmnada, 9. viii -1952 ; 28732 (b), isolated from Pinus 
mo~ticola, Victoria, B.C., Canada, 1951 ; 28797, isolated from Betula papyrifera, 
Fredericton, N.B., Can;lda, 1952 ; 25997, on wood, Kingsnlere, Que., Canada, 
6.x.  1952; 29102, isolated fro111 Binocular reticule, Carnal Zonae; 29146, on 
wood, Burnet, Que., Cannda, 1.  x.  1952 ; 29164, isolated from Pieea glauca, 
Alta., Canada, 1951; 2929l(a), on woad, 3lB'chigan Hollow, N.Y., U.S., 
4. ix. 8952 ; 29394(a), on wood, R/lcLcan, N.Y., U.S., 5. ix. 1952 ; 29409, on 
wood, Wingwood, N.Y., US.,  6. ix. 1952 ; 29423(a), on wood, Cop Glen, N.U., 
US. ,  4. ix. 1'352 ; 33739, isolated from Betula lz~ten, N.B., Canada, 1951 ; 
33941, isolated from bark beetles, Black Sturge011 Field Sta., Thunder Bay 
district, Ont., Canada, 1952 ; 33997, isolated from larva of ATeodiprislz seatifer, 
Strathroy, Ont., Canada, 15. vii .I952 ; 34510, on Carpinus carokilziana var. 
virgz'niann, Chelsea, Que., Canada, 2 6 . i ~ .  1902; 35198, on Juglans sp., 
Ottawa, Canada, 11 .xi. 1952. 

I .hl. T .  349 (a), on Ligustrunz ovakifokium, Lnn~botarnme Hill, Perranza~~ulcse, 
West Cornwall, England, U.K., 16. xi. 1944; 462, on Froxinus excelsior, 
hlicklel~am, Surrey, England, U.K., 5.  vi. 1932; 1353, on C~afaegus oxyncmnthm, 
Ki~lgthsrpc Woods, Yorks., England, x . f 935 ; 1354, on Fagus sylvatica, 
ICingthorpe Woods, Yorks. England, x.  1945 ; 1357, on wood, Ki~sgthorpe 
Woods, Yorks., England, x.  1945; 1359, on Urtica stenns, Kingtlmorpe Woods, 
Yorks., England, x. I945 ; 1685, on Sola~um tuberosum, England, xi. 1945 ; 
1604, 'Kings Cliffe', Cladotrichup~z t~iseptatum folder in Herb. W.B.G. I<ew 
[no further data]; 4133, on LTrtl'en dioica, Harnpton Court, Middlesex, England, 
ii .I946 ; 4333, on Urfica dioicn, near Aberystwy th, k'iiales, U.K., 25. iii .I946 ; 
4493, on Fagus sylvaticn, Boxhill, Surrey, Exmgland, 13. iv .I946 ; 5366, on 
wood, Norbury I'ark, England, 12. v .  1946; 5505, on hylmzrs sp. wood, Scar- 
tlainpvell Park, Tadcasttr, Yorks., Eng-land, 11 . v. 1946; 6054(ce), on Fagus 
sylvatica wood, Tsthill, Surrey, E~lglanmd, 7 .  vii .1946; 6072, on Queveus sp. 
wood, Ranmore, Surrey, England, 13. vii -1946 ; 6784, on Qr~ercus wood, 
&lulgrave IVoods, Yorks, England, 14. ix .1946; 6787, on l'ilia europem, 
Forge Valley, Yorks, England, 16.ix. 1949; 7040, on Fagus syhatik-a, Arncliffe 
woods, Yorks, England, 17 . ix .1946; 7393, isolated from Orange, Calcutta, 
India, I939 ; 897 7,  on Rn~zunculus leaf, Sirnoradsdyke Wood, Engla~ad, 
22 . i .  1946; 9070 (slide ex) Comoplea likiae folder in Herb. Persoon in Herb. 
Lugd. Bat. No. 910, 263-286; 9882, on Quereus sp., Ranmore, Surrey, Ilngland, 
6 .  i .  1947 ; 14014, on Fraxinus excelsior, Howldale, Yorks, England, 13. iv. f 047 ; 
14486, on Frnxi~zus exce!sisr, Howldale, Yorks, England, 12.iv. 1947; 15281, 
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on Cladi~~m ~nnriscus, Pool NIarsh, 'CT'heritfen Brottd, Norfolk, Engi;land, 
8.  v.  1947 ; 15528, on Fagz~s sylvatica, Iian~nore, Se~rrcy, E~lglarid, 25. v .  1947 ; 
68435(b), 011 wood, Birmingham, England, ix. 1947 ; 19039, on Fraxinus 
excelsior, Exeter, Devon, England, 14. ix .I947 ; 192 19, or1 Fagas sylvafkca 
cupules, near 31;~sharn, Yorks, England, 11 . x .I947 ; 19654, on Quercus ilex 
twigs, 1 talv (13. Saw., Fungi, Ven. Nov.) ; 20037 (d ) ,  on Retz~la, Kann~orc, 
Surrey. Englantf, 14. xii. 1947; 22419, 011 wood, Earls Court, b,ondon, England, 
25. i. 1948; 27623, on Sorbus aucuparia, Limb Valley, Yorks, England, 
10. iv . 1948 ; 31422, on Ilex aguZfb4ium, near Maslian-a, Yorks, Englancl, 
28. iv. 1948; 33713, on Fagas syln~afica, R;~~lnlore, Surrey, Englnnd, 23. i .  1949; 
34801 (c), on Braysica sp., near Stoke Poges, 13uclis, Englantl, 23. i -1949 ; 
40653(g) on ,~orb;tcs aucuparia, Iicar r\/Ii~shaan, Yorks, Fkgl;mtl, 1%. iv.  1950; 
45947, isul;ited from soil, Swsex, Eaiglanc-l, xi. 1950; 49478, on Fagus sylziatica, 
Kan~nore, Surrey, Engl,tntl, i i  . 1952. 

New Species, New Genera, New Combinations 

Twenty-ni~nc new combin:ations have betin made througliout the text on 
pp. 582, 585 (two), 586, 587, 591, 594 (two), 603, 604, 605, 686, 609, 615, 616, 
618, 619 (three), 622, 627, 628, 631, 634 (three), 636, 638, and 640, ant% six 
are proposed below. 

A discussion, with fuller descriptions and further illanstrations, of the new 
taxa ciescribed ancl reasons for many of the new conlbinations will be given 
in subsequent puhlic.;itisns. 

Section 11 : Verticicladiella gen. nov. 

Fu7zg.i Imperj'ecf l hy phomycetes. 

Conidiofhora sicut L'erticicladii (typus 57. trifidum l'reaass) sed capitulo 
nlucsso; rnmulis prin-lariis, sccondariis, tertiisqaae plus rninusve ~~r-tralleIis, 
adpressisquc; celltelis sporogcnis sub-parallelis. 

Conidin cosztinu;~, hynlina, ovata vcl paulo curvata, Baevia, acropleurogena 
in cellulis sporogenis in capiterlurn rra~~cosuln oriuncla. 

Species typic&: Verticicladiella abietina (Pcc:k) cornl,. nov. 

-- Spcprocybe abietina H'eck in N.Y. State Museum Rept. 
31 : 45. 1879. 

-- Psrico~zia abiet ina (Peck) Sacc. in Syllog-e Fungorunn, 
4 : 273. 1886. 

Section I I : Virgariella gon. nov. 
Fz~lzg'i Impe~jecfZ h yphomycetes, saprophytici. 

Conidiofho~a longa, solitaria, simplicia, septata, crasso-tunicata, atro- 
brunnea. 

Conidia splzaeroidea vel ovata, continua, atro-brarnnsa, laevia, sicca, 
crasso-tunicata, acropleurog-ena. 
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Species typica: Virgariella globigera (Sacc. & Ell.) comb. nov. 
= T'irgaria globigera Sacc. & Ellis apud Sacc. in 

hqiehclia, 2 : 578. 1882. 

Species nliae: Virgariella fusca (Cookc) comb. 11ov. 
-- dlaplaria f~ksca Gooke in Grevillea, 6 : 141. 1878. - T7i~garT"ia fuxca (Cooke) Sacc. in Sylloge Fungoru~n, 

4 : 281. 1886. 
= Virgaria olivacea Ell. & Everh. in Brrll. Torrey Botan. 

' 1 ,  1 : 97. 1883. 

Virgariella atra sp. nov. 
Colsniats atrae, effusae. 

Lldyceliurn i~zzrncrsum vel semi-iinnlersurn, ex hpphis ramosis, pallitle- 
brunneis vel brunneis, scspti~tis conapositurn. 

Conidiopizoru solitnria, erecta, p l t ~  mi~lusve rigida, recta, aliquands flexeaosa, 
atro-brunnea, sepc;xta, erasso-t~anicrata, subcylindr;ecea, usque ad 180p longa, 
3 . 5 - 5 p   crass;^, basi risque ;PC{ 6 . 5 ~  inflata. Cresecntia conitlisphsri iridcfinita 
ut in finern cicatrices disl~ositi sunt in syrnplegn~is interc;tlalril~us. 

Coazidict srrbsphaeroidea vel ovata, continua, atrt-I-l~runne;~, laevia, sicca, 
crcisso-tunicata, acroplerrrogeria, 1 3-13.5 X 9.7-12p. 

Ihb i ta t  in ligncs prltrido Fraxi~zi  excelsius, h!taltbg', Yorkshire, Anglia, 
9.  iv. 1948. H.A/I.l[. 27613 (kypus). 

Section I I B : 85snsspsreIla gen. nov. 

Conidiophora solitaria, simplicia, septata, crasso-tunicata, plus rnin~rsve 
subulata, brunnea, per proliferationes successiv:as cylindraceas eloasgrtscentia. 

Coazidia solitaria in primis irz spice ct-~nidiophori ct. dcinde successivarum 
prc~liferationum oriunda, sphaeroidsa vel pyriformia, continua vel 2-septata, 
atro-brunnca ~1 I~--unnca, laevia, siccct. 

Species fyplcn: Monssporella setosa (Berk. & Curt.) coinb. ~ O V .  
= :Wolzotospo~a setosa Rerk. & Curt. apalcl Berk. in 

Grevillea, 3 : 101. 1875. - Bhangmocepl~,ala s e t o s ~  (Berk. cSr Curt.) Mason & 
Hughes in Naturalist, Lonci. 6951 : 97. 1951. 

.'3pecz'es uliae: Monosgorella sghaerocephala (Eerk. & Br.) comb. nov. 
= ,14~notospo~a sphuerocepJlala Berk. & BH. in Ann. Mag. 

Nat. Hist. 111, 3 : 361. 1859. 
= Halysium sptlae~ocephalurn (Rerk. & Br.) Vuillemim 

in Bull. Sot. Sci. Nancy, 111, 11 : 167. 1911. 

A ,%fo~z.osporella conicfial apparatus is also produced by 67urlowiella car- 
michaeliamz (Berk.) Sacc. 

Section I I I : Bactrsdesmium masonii sp. nov. 

Sporodochia punctiformia, atra, dispersa, usque ad 170p diam. 
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Co~~idioplzora brevia, ramosa, septata, alsclue ad 37p llonga, knyalina vel 
subhyalina, bxsi 2.5-3p, apicem versus usque ad 6 p  crassa, per 1-3 prollifera- 
tiones succcssivas cylia~draceas elongascentia. 

crasso-tunicat;i, ajrice rottandata, lsasi plana, cicatrice conspieuo praeclita, 
pallide-brunrlea, lacvia, 18-26 X $-lop. 

IIabz'fat 1x1 cuptalis enaesrtuis Fagi sylz!r&tici in terram; Isrope IkIasharn, 
Yorkshirc, Anglia, 11 . x .  1947, 1.M.I. 19219(yj (typus) ; Boxhill, Surrey, 

Anglia, 22.xi. 1947, 1.31.1. 19652(c). 

Section V l  : Dendryphispsis gen. nov. 

Ftdngi 'mpeyfecvti hyphanlyce tes saprophytici. 

Co~~idiofjlisrl~: Stipes erectus, septatus; r:rrnuIi latcrrales prirnarii, secon- 
disa-ii, tcrnarii, quandoque clt~atermii, so1it;rrii vel plerunlclue bini oriuradi, plus 
rrli~a~asve in for~~ian-1 clichasii. Stipes, ramulique poro sirlgulo apicali praedita. 

Conidin singula in ramo, in apicibhss st ipi tis ranaulorumcltae oriu~lcla, sub- 
cylintlracp;l, uta-irlque rotund;ata, crcrsso-tunicata, 2-4-septata, Baevia, fortiter 
colors ta, facile s c ~ ~ d c n t i a ,  bas3 poro praedi ta. 

.Ypeca'e.~ typica: Dendryphispsis atra (Corcla) comb. nov. 
-- Dertdryphion cr;trum Corda in Icones lt~ungorurn, 4 : 33. 

1840 (sub 'D~cazdryphiuvz'). 
- - Dendryphion ellksii Cooke ixi Grcvillca, T : 7. 1878 

(sarb 'Berr dryphiwz' ) . 
Identic-al witli Da3. afra or onlj- critic;dly distinct from it arc the fo1luv;ing: 

IIelmiazfhospovium nanum Kees in. Das Syste~ri der Pilzc ur~d Schwamnle. 
1817. 

Helminthosporium obtz~sissimum Bcrk. & Curt. q j u d  Herk. in Grevilllea, 
3 : 103. 1875. 

Dendryj!hiolt crzcsfaceum Ell. & Everh. in i'57ebber Kept., Kek~r. Bd. Agr. 
1889 : 85. 1890 (sub 'Dendry~hiuwz'). 

Dendryphion pnc-hysfiorum Ell. & Everh. in I'roc-. 4Ac;td. F9hil. 189% : 92. 
189 1 (sub Wendryplzium' ) . 

I t  is a plcasure here to record nlry extreme irmdebtedness to Mr. E. &V. Mason 
under whose guidance 2xn.d inspiration I studied Hypliomycctes, a t  the 
Ccr~nmonwe~tlt h IbIycolagical Institute, and also in the field. Without such an 
experience this paper could not have been written; if I have r-nisinterprcted 
the Hyphomycetes as classified here then the fault is mine. 

I am grateful to Dr. J. Walton Groves for reading through $lie manuscript, 
to Dr. 31. K. h-obles for some references, to Drs. G. R. Risby and D. I). Rogers 
for readily supplying and checking references, and to Mr. J. A. Stevenson, 
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U.S.D.A., Beltsville, R~ld., Dr. D. F. Rogers, New York Botanical Garden, 
N.Y.,  and hlr. S. J. Smith, New York State Museum, Albany, N.U., for 
permission to examine collections in their keeping. Much of the t:lxonomy 
contained herein was carried out a t  the Commonwealth hTycological Institute; 
Dr. Re W. G. Dennis freely made available the mycological eolleetisns 
preserved in the Royal Botanic Gardens, Kcw, England, and thanks are also 
due to him. Dr. B. Boivin kindly corrected the Latin diagnoses. 
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NOTE: Since this article went to press Streptothrix conidiophores have been obtained 
from pure cultures of L7~nuln crateriupn (Schw.) 1-1. (See p. 606). 
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CY PRlPEDlUM 

LANDONll Garay 

V r c , .  1. Plant :iboljt one h~clf of thr. n , l t ~ ~ r n l  5irr.. 1;rc.s. 2-7. I'ariou:, 5ta111inocit.s 
aljproaching the  sli:ape of the  parr.nts, X 2. FIG. 2. .'iin~il'~r to C7. jlal(eolz~s var. par.ciiflor~lln 
Fern. I3c;s. 3-4. Closc t o  X C ' .  F(~71zliiczj~un~ F~c,s. 5-7 .  licir.uil)lirag C'. ~ci,cdidum 
$1 uhl. 
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