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Most case s of chromoblastomycosis reported from Sooth 
America and Puerto Rico have been caused by the fungus 
classified by Brumpt in 1922 as llom lOdetulrum pedrosoi. 
Although thi s organism has been studied by several inveati ­
gators, its correct classification sti ll r emains a matter of 
dispute. 'I'he purpose of this paper is to present evidence, 
based on careful comparative studies, that its correct name 
is Hormodend rum pedrosoi: Other species sometimes re­
sponsible for the disease will he discussed in 8 later paper. 

For the purposes of this discussion, the pertinent historical 
fact s about chromoblas tomycosis can be very brie fly sum­
marized lUI follows. The organism was first isolated in 
1911 by Pedroso from a ease in Brazil."" He did not report 
the case until 1920 2• The fungu s did not receive a name 
until Brumpt 's description was published in 1922 J . In 1922 
Terra, Torres, da Fonseca, an d Area Leao ~ called attenti on 
to a cer tain ty pe of conid iophore commonly found in culture s 
and transferred the fungus to the genus Acrothecn. Later, 
Ote - and Lan geron " declared that the fungus could be 
placed in neither of these genera, hut was a species of Tri· 
chosporium. Brumpt T had p reviously accepted thi s change 
in his 1927 edition of the P recis de Parasitologic upon the 
verba l recommendation of Langeron. Th e claims put for­
ward for each of these affinities will he considered. 

Published descrrptiona of Hormo dendrum pedrosci are not 
satisfactory because of varying degrees of incompleteness, 
misplaced emphasis on certa in morp hologic features, or false 
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interpretations. At the cost of some repetition, therefore, 
the growth habit and morphologic features of this fungus 
are here given so that we may have a Hound basis for a 
discussion of its cor rect classification. The strains studied 
include those isolated from Puerto Rican cases, old stock 
strains from South America, three r ec ently isolated st rains 
which Dr. da F onseca very kindly sent us, one strain from 
the Cent raalbureau voor Schinnnelcultures, Baa m, and one 
strain of H. alger-ie,&.Sis. .All of these are similar except for 
certai n minor differences which seem in part to be cor rela ted 
with the time intervening since the strain was isolated. 
Three strains of Phialophora verrucosa, one of H. langeroni , 
and saprophytic species of llormodendrwn, Acro theca, and 
Trichospor iwn were used for comparative studies. 

CULTURES 

In cult ure, Hormodendrum pedrosoi grows more slowly 
than the common saprophytic species of the genus. On 
Czapek 's aga r the colony reaches a diameter of only a few 
millimeters in a week, and the aerial hyphae consist mostly 
of eonidiophores , so that the surface appears dusty. The 
culture is greenish gray to olive. As the colony on this 
medium becomes older it remains flat, with spa rse aeria l 
growth and assumes a darker clivaceous 0 1' olive-black color. 
'The margin is, in most strains, uneven, ofte n showing ex­
tensive arborescent extension into the surrounding agar. 

On Sabouru ud 'a maltose ngur the growth is somewhat 
more rapid and there is a more profuse development of 
aerial hyphae. Aft cr 2 weeks of growth at room temperature 
on this medium tho colony is about Hi rnm. in diameter and 
6-7 mm. high. 'When seen from above, two zones are ap­
parent, a central hemispherical zone and a. gently sloping 
peripheral zone. When viewed fro m the side the colony 
ap pears dome-shaped, the angle between the two zones being 
filled out by delicate, gra yish, aerial hyphae (figs. 1 nod 2) . 

After 4 weeks at room temperature on Sabou raud'a mal­
tose agar a colony reaches a diameter of about 45 mm. and a 
height of 7-8 mm. At this time the colony has the shape of 
a low 'cone with a nearly even slope, although some cultures 
are almost flat. The margin of the colony is even and com­
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posed of shor t ascending aerial hyphae, there being no ex­
tension of hyphae in the substrate beyond this zone. The 
surface is coven."<I with shor t, delicate, erect or ascending, 
grayish, aerial hyphae. There is a conspi cuous zonation 
ap parent in many cultu re!' of some strains. A typical colony 
shows, at the center, an olive black zone 5 mID. in diameter, 
and surrounding this appear successively a 6 mm. zone of 
br own ish olive, a 1 mm. zone of olive black, a 2 mm. zone of 
brownish olive, a 1 nun. zone of olive black, and a peripheral 
zone of 8-10 nun. of olive gray fading into gray at the 
margin. I n older cultures there may be a na rrow zone of 
bluish green near the margin of the colony (figs. 3 and 4) . 

In some strains the zonation is not so mark ed, and there 
may be other color differences. In genera l, the color is 
mostly due to the und erlying mycelia l mat which exhibits 
various densities of olive and olive black, and is overgrown 
by short, delicate, gray, aeri al hyph ae. The color is also 
modified by the degree of spor ulation reached in the culture. 
Richly sporula ting cultures develop more of the brown and 
olive shades with a dusty surface, while those with relatively 
low production of conidia tend towards gray and have a 
velvety surface. In some strains, islands of more or less 
sterile growth appear near the center of some cultures (fig. 
4.) Cultu res on Sahonraud 's maltose agar after two or 
three months are brown. 

SPORE FOR~rATlON 

The microscopic appearance of the fungus is that of a 
Hormodendrum. It differ s from the more common aapro­
phytic species of the genus by it s slower growth and shorter 
chain s of conidia. The conidiophore of H. pedrosoi is an 
erect or ascending branch arising from the vegetative my­
celium and differentiated from it by a somewhat deeper 
pigment ation (fig. 9) . The conidiophore may hear branches 
(fig. 5L or it may be unbranched (figs. 9--14). The tree­
like appea rance of a well developed spore head is due to 
these brunches of the conidiophore, when present, and to 
branching conidial cha ins. 

There are five general types of spore head in H. pedrosoi, 
but all Intermediate types occur so that they can not be 
sha rply differentiated. 
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In the simplest type of spo re head the conidiophore bears 
at it s tip a cluste r of spores (fig. 10). Older conidiophores 
may bear spo res not only at the tip but on the sides for some 
distance below the t ip (fig. 11) ; these constitute the second 
or Acrotheca-like type of conidiophore. In the third group 
the spo res first formed at the t ip enla rge ami elongate (some­
times so much as to resemble hyphal branches] and bear at 
thei r tips seconda ry s-pores (figs. 12-13). Development may 
even proceed to a more complex stage with the production 
of tertiary spo res (fig. 27) . Tn the fourth group the arrange­
ment is less regula r. and spo res are borne in branching 
conidial chains (figs. 14- 15). We may consider as belonging 
to a fifth type of sport' head those in which there is a combina­
tion of some or all of th... other types (figs. 28, 17). In most 
healthy cultu res thi s type predominates. A conidiophore 
rna)' hear one or more simple spores which have not developed 
further , together with modified conidia bea ring secondary 
vertieils, and others bearing more or less complex branching 
conidial chains (fig. 6) . Th e fi rs t two types are, we believe, 
depauperate types; the last two represent the cha rncte ris tic 
method of sporu la tion. A normal spore head of each of the 
five types described begins as a crown of spores at the tip 
of the conidiophore. The degree of complexity reached 
depends upon the subsequent development. One, or more, or 
all of these primnry spores may hear seconda ry conid ia or 
branching conidial chains. Saprophytic species of Hormo­
dendrum und ergo precisely the snrue stages of development . 
Th ey differ only in the greater lengt h of conidial chains. 

The spores of H. pedrosoi nrc olivaceoua under the 
mieroseopo, smooth-walled, and th ey vary greatl y in size and 
shape, depending upon their position toward the base or the 
tip of the conidial chains. Th ose at the haee of a matu re 
chain are 2.;)-.,{.5 X 7-10 IJ. exceptionally reaching a length 
of 13 IJ or even longer: those toward the tip are 1.5--.,{ X 3­
!l 1J. The young spore ari ses as a thin-walled hyaline bud 
which becomes thi ck-walled and pigmented and ass umes an 
oval shape with a nar rowed base at the point of a ttachment 
(fig. 19). T he spore head is eas ily dissociated, and if 
thi s be done the detached spo res are found to vary eon­
siderably in shape (fig. 29) . Those from th e base of a chain 
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have the outline of an elongated shield, with a single apiculus 
at the base marking the point of at tachment to the conidio­
phore (or to another spore if it s position wer e not basal in 
the spo re chain), and as many as four apieuli a t the upper 
end upon which spores or spo re chains have been borne (fig. 
29). :\fany of the "pores are widened upward to accommodate 
the secondary spore:'! which they have borne. If a spore has 
given ris e to only two secondary spores its shape is Ieee 
strikingly modified, and if it has borne only one spore, 
instead of giving origin to a bran ch in the conidial chain, 
the two ends of the spore are similar (fig. 29). AU these 
diverse conidial forms are common to H. pedrosoi and the 
saprophytic species of the genus (fig. 24), and in both it is 
possible to find spore chains of varying length in which the 
elements nrc but little modified in shape. In cultu res of H, 
pedrosci in which branching spore heads have not been 
numerous there is a corresponding decrease in the number 
of modified spores and an increase in the relative number of 
terminal spores with rounded tip and pointed base, 

DlSJUNCTORS 

Langeron e objects to the admission of the fungus to the 
genus Hormodendrum because he does not find disjunctors 
on its spores. The so-called disjunctor of Hormodendrum 
is nothing more than the narrowed end of the spore and the 
thickened wal l which surrounds and terminates it . The 
thickened walls over these pointed tips are less deeply pig­
mented than the rest of the spore wall, and appear bluish 
or re fringent under the microscope. They have somewhat 
the uppeurunee of being gelatinized. Thi s modifienti on, what ­
ever it is, apparently cont rib utes to the easy dissociation of 
the spores when mounted in a liquid medium, but is much 
less highly differ entiated than the diajunctors of Sclero tinia 
and Albugo, for example. 

The spores of all the Brazilian, as well as the Puerto 
Rican strains we have examined, exhibit this modification 
(figs. 19-22). For comparison the cor responding structures 
in a saprophytic species of the genus are shown in figures 
23-24. In hoth H. pedrosci and the saprophytic species of 
Hormodendrum there is exactly the same type of modification. 
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In most spo res of II. pedro...oi it is not so cons picuous us in 
most spo res of the saprophytic species, but the difference is 
nne of degree and not of kind. On the othe r 11I1Iul. it is some­
times well developed in 11. pedrosoi (figs. 21 and 22) . w hil e 
it is not U diagnostic chuructcr of fundamenta l importance, 
it s presence in th is pa thogen cotrobo rutes onr belief that the. 
fungu s is n spec ies of Hormodendrum. 

DISCUSSIO:S 

Admi ssion of this gpt'(·it·ll to the genus Hormodendr um 
depend s upon the inte rpreta tion of the subterminal elemen ts 
in a spore head, S ome investigators, basing their judgement 
uppurently upon th o morphologic appearance of the mature 
(arm, have pronounced these subterminal st r uct ures as ele ­
ments of the conidiophore, and have claimed th at only the 
terminal cells a re spores. Diverse conidial elements a re to 
he found. not only in Hormode ndrum pedrosoi, but also in 
any common sa prophytic species of Hor modend rum ( fig. 24). 
That all are true l'por(' s is indicated by their manner of 
development. By repea ted ohse rvatious of a given conidio­
phore as it gro ws in a small culture ('l.1I it is possible to 
follow the developm ent of a give n cell from its first ap­
pea ra nce aa a ti ny bud, then as a spore, unt il it becomes 
mod ified in size and shape with the pr oduction of secondary 
spo res. The cells which gro w from the ti p of u conidiophore 
originate and develop as spores. 'Yhen nurture cells of this 
ty pe are sown upon agar th ey ge rminate, not in the manner 
of broken hyphal elements , hut us sport's. 

In a previous publi cation " compari ng spo re for mation in 
Trichophyton and Hor modend rum it wns pointed out th at 
there is a funda menta l difference between apore production 
in forms in which the youngest "pore is nt the tip of a 
chain, and in such form s as Penicil lium, where tile conidio­
phore is highly specialized and the younges t spore is always 
at the base of the conidial chain. III the latter type the 
mature spores tend to be uniform. I n Hie indeterminate type 
of sporulnfion as it appea rs in H ormodendrum there is neces­
sari ly some modi fication in the subte rminal spores. They 
are apt to be larger than th e terminal spore s, nnd th ey a re 



usua llv more or !(>!,l' deformed to accommodate the secondary 
!opurf'~ which they boar ( tiJr. 2ft) . The statement that only 
the ter mina l cell of these spec ialized chains of cells is a spore 
is not tenuble. Om.' who tr-ies to mai ntai n this thesi s would 
II(' compelled to ~I)('('it'y also the t ime a t which his d iagnosis 
is mach" ht'('ml~t' the cell whi ch is hy hi" definition a spore 
today, will tomorrow, agai n hy hi!' definit ion, he an element 
of th.. conidiophore. In spore heads grown under opt imum 
condi t ions spo re chains may reach U leng th of several cells 
(ti~""l" .!' awl :''S). S uc·h f'ruct ifk-aticns a re in nil respects those 
of a Hormodend rum. If H . pedrosoi he excluded f rom the 
genus, so nlso must the common saprophytic species of the 
genus , nnd this, obviously, would he absurd. T he production 
of these chui na of conidia makes it impossible to r-lar..l'l ify the 
Iumms tl!' II I'lpPf'i('l'l of Acrotheea or Tr-iehosporium. 

I' U UIJlI'HOR.-\ SI'ORE TYPE 

Besidos tilt' Hormod endrum type of spore, which is th e 
churacter-isth- mill l'tro n~ly predominant type in thi s species , 
1\ second spo re fo rm ill occasionally fou nd. As previously 
repurted ", we have recently fou nd conidiophores a nd conidia 
of the type Ion,!.: kno wn to be ehnrac te ristic fo r P. t'ermcosa 
ill all sf rai ns of H. pedrosoi examined and in H. compactwm. 
Th (,y were found al so in a sap rophytic species of Hormo­
rle nd r um '0. 

The Phi alopho ra type of conidiophor e is to he fou nd i~ 
old cult ures of llormotl-rm[rum pc droso i ami never in large 
numbe rs. It is best seen in slide cultures on corn meal ugur . 
It muy be closely associated with u Hormodendrum spore 
head, nl"i ~in/-{ even through the trunsformntion of a "pore 
( fig . ZfI) . or it may he n solitury, well d ifferentiated eonidio­
phor e more closely resembling those of P. verntcosa (figs. 7­
8) . This typ e of conidi oph ore need never he confused with 
a broken hypha. even when the latter contains lipo id gra nule!', 
differc nt intion Iwing marked hv a thinner wall and a 
flaring mou th to ti le cup. These broken hyphae may be 
numerous in teased mounts from a tube II r plate cult ure ; 
th ey a re rarely seen in a prope rly p repa red slide cult ure . 
The hroken hy pha is cylind rical and its wall terminates 
abrup tly at the break. The irregula rly broken wa ll can he 
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clea rfv see n, and inst ead of flar ing it may be somewhat 
('om~ t ; ieted at the point of breaking. 

The Phialophora type of conidiophore, on the contrary , 
is flask- or bottle-shaped. It may or may not be inflat ed 
toward the midd le ( fig. 7) , hut at the point where the spore 
is formed it is const ricted. A1KJn~ thi s point the wall flares 
to form a cup, the rim of which is thin (fig'. 8) and very 
diff erent in appeuruuee from the wall of normal thi ckness 
which terminat es u broken hypha. Within thi s cup the 
conidia nrc budded out successively from the base (figs. 7­
8) . III rare cnsee the spore is borne excentrically. 

.lf easurt'llwn t~ for th e single celled conidiophores va ry 
from 6 ~ to 12 ~ in length and front 2 1.1 to 3 1.1 in width. In 
cases where 0 1(' conidi ophore terminates a hyph a, it i ll 
usually the terminal cell only which is modified and it seems 
best to give measurement s for this unit. The conidia have 
thin wall" and are 0'-81 or egg-shaped. There is considerable 
variation in size and in agar cultures there is an increase in 
size afte r the spore is discharged. Dimensions are 1.5 1.1­

2. hy 2Jhl .o 
The Phialophora spo res a re rare in H. pedrosoi, but their 

rarity is no index to the importance of thi s discovery. The 
occasional product ion of this type of conidia in H. pedrosoi, 
1/. compactum, and in some snpro phyt ie species of Hormo­
dendrum, U8 well as in P. vernu:o.wl, proves a close relation. 
ship among the: th re-e fungi which cause chromoblaatomy­
ccsis. The finding of this typ e of spore in a saprophytic 
species of Hormodendrum and in H. pedrosoi supplies, more­
over , further pr oof that the hitt er is cor rectly placed. in the 
genus Hormodendrum. ' Videly divergent in morphology as 
the fungi of chromoblas tomycosis have come to be, we are 
led to believe, on thi s and other grounds, that they are 
phylogenetically related to each other and to some sapro­
phyte or saprophytes of the genus Hormodendrum. Data 
regarding- this typ e of spore and the taxonomic problem" 
involved are discussed more a t length in an accompanying 
paper. 

In addition to these spore forms we have observed in 
old cultures of H. pedrosoi, masses of pigment ed, pseud o­
parenchymatous cells (fig. 18) which resemble those of the 



II . f"EV~I . CAU8 E or C'H ROlIOBt.ASTOMYOOl"UI tiH 

para sit ic phase of th e fungus in ti ssue. Their significance is 
not und erstood. 

A¥L\lAL I:\OCVLATIO:NS 

Animal inoculations also indicate a eloee relationship 
between Hormode nd rum pedrosoi and some sapro phyt ic 
species of Hormodendrum. It is well known that charae­
terlstie lesions are produced in rats inoculated with H . 
pedrosoi. Hats were inoculated with saprophytic species of 
Hormodend rum and later killed and examined fo r evidence 
of infection. Investigation of this poin t seemed of interest 
because II. ped rosoi is presumably a wound parasite. None 
of the saprophyt ic species used were virulent parasites, but 
in rats killed six weeks after inoculation there was some 
evidence of proliferation of the fungus cells used as inoculum. 
These fungus cells resembled those found in lesions of 
chromohlestomjvcosis , and they had elicited the same ti ssue 
react ion as the pathogenic species. H. ehltum was recovered 
in culture from a small lesi on at the poin t of inoculatio n in 
n rat inoculated 3 months pr eviously. 

CLASS U' ICATION 

" "ith the foregoing desceipticn of the fungu s in mind let 
us examine th e reasons given for the different names und er 
which it has been known. The flr st nam e applied to thi s 
fungus was Hurmodelulnun pedrosoi given by Drumpt in 
1922, and with thi s classificat ion we agree for th e r easons 
~i vf'n ahove. 

It Is easy to see, however, why da F on seca and his as­
sociates cha nged -the name of thi s fungus to Acrotheca 
ppdrosoi. It is true that many of the conidiopho res one 
10\1;'1;' 11 . resemble those of species of Acrotheca . Th ey a re 

. septa te , dark, and hear conidia in aero-pleurogenou s a r range. 
rnent. The conidia are pigmented and some of them are of 
suitable sha pe, although they a re much "mailer than th 081' 
of most species of Acrotheca. The point s of insertion of 
these conidia are ma rked by protuberance s on the conidio­
phore as in Acrotheca. This type of fert ile st r ucture, how. 
ever, is -net the most highl y developed type produced hy the 
;'ungus, and therefo re does not determine the genus. Ex. 
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amin ation of n culture will reveal the presence of all trauai­
tional stages between an imperfect spore head of this type 
and the fu lly developed conidiophore, hearing branching 
chains of conidia character istic of species of Hormodendrum. 
Even when thi s latter type of fertile structure is p roduced 
in a culture its p resence may he overlooked because its 
elements are so easily di ssociated. 'Vhen material is mounted 
under a cover slip for examination. unless skillfully done, 
few spo res will he found in place upon such a conidiophore. 
Branching chains of conidia can he observed, however, when 
a plate culture is examined under the microscope, or when 
the fungus is studied in 8 sfide culture or a small culture 
cell. These bra nching cha ins of eonidin may be short, but 
in other cases they can reach a lengt h of several .cells (fig. 
25) . Their production definitely excludes this fungus from 
the genus Acrotheca, " "bile development of catenate spores 
is the sali ent point differenti ating thi s fungus from Acrotheca, 
which never hea rs spores in cha ins, confirmatory evidence is 
supplied by the general habit of growth of the fungus, the 
charac ter of it!' ~po res , and, finally hy its obvious affin ities 
with the genus Hormodendrum. 

The claims made for the name Tj-ichosporium • are more 
easily diaposed of. I n this genus the spores are horn e in 
clusters (not in cha ins) at the tips of poorly differentiated 
ccnidiophores (F ries, Saccardo, Coata ntin, Langeron). The 
fungus of chromoblas tomycosis does not be long in thi s group 
for the fundamental reason that it produces cha ine of spores. 
Furthermore, if it were true that the terminal elements only 
of u spore head of Hormodend rum pedrosoi are spores, we 
mlHlt admit that the conidiophores which bear them are 
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indeed very high specialized struc tures (figs. 9, 27- 28). In 
either case the fungus can not be included in the genua 
Trichosporium. 

SUM l U RY 

The fungus causing most ("8~t"S of chromobles touryeosis in 
South America and Pu erto Rico is a species of Hormoden­
drum ann its correct name is H. pedrosoi Brumpt 1922. 
(Syn . Acrotheca pedrcsci, T richosporium pedrosoi, T . pedro­
.siawum ). 

It s affinities with the saprophytic species of the genua 
Hormodendrum are shown by its similar but slower growth 
habit, its pigmentation and, most important, its production 
of branching chains of spores of the Hormodendrum type. 

The subterminal elements of these chains are true spores 
and not elements of the conidiophore. Thi s is shown by 
their manner of development, transit ional forms, and ready 
germination in the mann er of spores. 

The fungu s can not be admitted to either Acrothcca or 
Trichosporinm, in neither of which genera are the spores 
borne in chains. 

The so-celled disjun ctors are present in H. pedrosoi, 8 S 

well as in saprophytic species of the genus. Furthermore, 
it has in common with at least one sa prophyti c species of that 
genus, occasiona l conidiophorcs and conidia of the sor t 
previously described for Phialophora verrucose. 

Successful animal inoculati ons with saprophytic species 
of Hormodendrum add cor roborative evidence for a close 
relationship between the pathogenic and the saprophytic 
species. 
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PLAT E 1 

l ' IG"'- 1- :!. Cultures (Of two st rains of lffJrIll O" t w ! r llm ~tlroJoi 

t W {I week.. old on Sa bouranda malt ose aga r. 

G tuU-\ l)OS 1 ~. 2 . Coloni(jJ doe rozas de Hormodemd rum j edrosol . 
en nfl." 11111 /10$1/(10 fi t S"hour/llld a las dOJl JlOlllfllrl,( fi t III s;t mbra. 





PLAT E r 

F IGs. 3-1. Cultures of I\\"O st ra ins of H. ,xdr!'J&oi four WE.'E.' ks old 
on Sabouraud 's maltose agar. 

OUBAOOS 3 Y4. ColO11ia& de dm razal de II . ped rosoi f'R Saba.... 
ratld , a 10&cuatro umano& de la ,itombr4. 





PLATE 3 

Jo~ In": .;;...g . Phoromiercerephs of conidiophores and conidia of 
H . pt"dro, oi from corn meal agar slide cu ltures, X 1000. 

F Ul .... 7-$. Con tdlophores of the I' hililophnrll I n lf> in ll.l){dro,oi. 
The arrows indieate cups containing spores. X 1000. 

(;n.\nADOS .; r G. .lIicrofoto[Jraf rl1' d e (,orl it/wl oro, y conid ios d4 
lJ. pedrosol I' tI IItI cultit'O de agar-ma lt ( X 1000 ). 

G N.lIHDO;; 7 ~. 8. C (m id i( ifo r o,~ de t ipo PltiafopJIOI'o f l1 (1 II. 
pedrosoi. 1.11 :1 1fpchall 1I( lialll l/ los (',i Nu s (111P ('o l/ I ip lle /l 'u'~ 'eB J! (j "o, 

( X 1("') . 





PLATE" 

F IG!!. 9-14. Photomicrographs of eouldiophoree and conidia of 
fl. p(dro$oi. X 1000. 

F IG. l :i. ll . ptdro, Qi. X 800. 

FIG. 16. 11. afgr";tJu;,. X 1000. 

F Il1. 17. If. pHlroso;. X 1000. 

OKABAOO:' 9--1-1,. JIi('ro!ofograf i(l de ('oll idi4foro, y conl'diol tUl 
II .� pedrosoi ( X 1(00 ). 

GRAtu l)() 15 . £ 1 II. pedrosoi . ( X 800 ) . 

OR.\ nAI)() 16. £ 1 n. alger lensls. (X 1000 ). 

G RAMOO 17. El H . pod r osoi . (X 1000 ). 
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PL.-\TE S 

F IG. 1~ . P igmented pseudoparcucbvmntous cells t t'!o.t·ml,l ill l.: t ho-c 
of the pl t tlt !'oil ie phll"'-. Prom lill old cu lt ure of Il . ]JIJ ru:tui. X }(l(XI. 

FIG. 19. " Disj ultct ors" on spores of If , l !rllr () .~ oi. X 2250. 

FIC~ . 2(}..2:!. .. Disjum-tora" OIl 1l11(Jtl·s of 11. pedrosoi. X 1000. 

F W1>. 2'1--:?.J. Ii. clotum, a sa p rop hytic jl;IWci"". X 1000. 

P IO. 2:i Hraueh inp con id ial cliltiul'o f rom a ll old cult ure of JI, 
[HdrOicrti. X 1000 . 

F lO. ~6 . ..\ eonbtiopbore of H. 1Jrf lro.~oi bearing two nonnal 
spo r-es and two con idiophore, of the P hialophora type arisinz from 
modified spo res. X 1000. 

GK..\IUPO 18. CifuloJf ${udo"par, nq ui molo a, plgmtn tada' ' Hnt­
jan tts ala. qllc . t ab. trt'(JIt tn £1 ptrWdo paralitairo. Cldt il'O t'itjo 
de H . pedrosoi. (X lOUO ) . 

GRABl[)O 19. .. DiJfju,doru" tn lu' rsporos dd II . pedrosoi. 
( X 2'2.; 0 ) , 

(; hABA.DOS 20-22. "Di.~jllnt orc." en 10. f. .poros del H. pedrosoi. 
( X 1000 ) . 

GRAnADOS 23 y 2-1. H ormodend rum elat um, tspeCle sapro fW ca. 
( X I<X" ) . 

C1R.\lUDO 2;;. Ca4t'nas rami/kada. de t'o rl idios ttl un t'uUivo t:iejo 
de 11. ped rosoi. ( X 1(01) . 

G RA IUOO 2fi. 1' 11 r rl/lod i6! Qro de II . pedeosoi (,0" dos ,~poros " or~ 

lJlfJl eJl y dOll r ,mi,U6!(JrOIl .1,. li')l) Pltialollhora qu I' nocen de dos u/."rll .• 

O r? (Jr/ll a1t' s. (X 1(00) . 
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PLATE 6 

F IGs. 2i-:!S. Ccnidtcphcres and conidia of H. pedro,oi . Camera 
lucidn d ra wings. X 2100. 

FI(1. :!9. ) Iod ifit'd and unmodified conidia of H. f/ldrO'o i. 
X 2100. 

GfUB.\ [)()S 27 ,.. 2S. Conid i6foro~ y ('on,d'o$ (If H . pedrosol (Di. 
''''i" r on: ('ll lIlI1ra clara. X 2100) . 

GR.m....oo 29. Conjdios de ear iade IIwr f ologfa ert rr II . pedrosoi. 
(X 21(0 ) . 
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