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A Closer Look At … Mold Descriptions

Creamy

Figure 26-1. Creamy is often used to describe yeast colonies 
such as this Candida albicans but also could be applied to 
molds with abundant yeast or yeast-like components.

Flat

Figure 26-2. This Paecilomyces species colony is flat with a 
slightly heaped center and cottony periphery. Other Paecilo-
myces species are powdery or cottony.

Fluffy, Cottony

Figures 26-3 and 26-4. Lichtheimia corymbifera complex (left) produces a fluffy mold. Fusarium spe-
cies (right) has a cottony appearance similar to cotton balls.

Glabrous

Figure 26-5. Glabrous means smooth, lacking filaments, and 
could be applied to some yeast colonies or some molds—in 
this case, Aureobasidium pullulans—without aerial mycelium.
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Heaped

Figure 26-6. Cladophialophora carrionii displays a “piled-up” 
or heaped morphology.

Radial Grooves

Figure 26-7. Cladosporium species demonstrates radial 
grooves originating from the center of the mold.

Powdery, Granular

Figure 26-8. The surface of Scopulariopsis brevicaulis has an 
appearance of powder having been sprinkled over the sur-
face.

Velvety

Figure 26-9. This Aspergillus nidulans mold has a surface with 
a velvet-like texture.

Wooly

Figure 26-10. Alternaria alternata grows as a wooly mold that 
is denser than a cottony mold.
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Aspergillus clavatus
Essential Facts

Culture Characteristics: Aspergillus clavatus grows mod-
erately rapidly to form a blue-green mold with a white 
periphery at 25°C on routine mycology media. A clavatus 
produces hyaline septate hyphae that support long conid-
iophores that bear large club-shaped vesicles with uniseri-
ate phialides. 
Potential Look-Alikes: Microscopically, the Aspergillus 
clavatus club-shaped vesicle is distinctive. 
Key Differentiating Feature: Large, club-shaped vesicles 
are produced by Aspergillus clavatus.
Clinical: Aspergillus clavatus is an uncommon human 
pathogen with the potential to cause allergic aspergillosis, 
nail infections, and invasive otitis externa. 
Ecology: Aspergillus clavatus is commonly found in soil 
worldwide. 
Matrix-Assisted Laser Desorption/Ionization Time of 
Flight (MALDI-TOF): Neither the Bruker Biotyper CA 
nor the VITEK MS PLUS system includes Aspergillus 
clavatus in their Food and Drug Administration (FDA)-
approved databases as of 2017.

Figures 27-1 and 27-2. Aspergillus clavatus grows moderately 
rapidly at 25°C on routine mycology media to form a blue-
green mold with a white periphery. Medium is potato flake 
agar. Reverse is white to tan. 

Colonial Morphology
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Taxonomy
Aspergillus section Clavati contains six species: A clava-
tus, A giganteus, A rhizopodus, A longivesica, Neocarpen-
teles acanthosporus, and A clavatonanicus. All have clavate 
(club-shaped) conidial heads. All produce a variety of ac-
tive metabolites, including mycotoxins.1

Phylogenetic analysis of internal transcribed spacer 
(ITS), b-tubulin gene, and calmodulin gene demonstrat-
ed a close relationship between Aspergillus clavatus and A 
fumigatus.2

Retention of the genus Aspergillus has been under 
discussion. Teleomorph (sexual) genera associated with 
Aspergillus anamorph (asexual) forms include Chae-
tosartorya, Dichotomomyces, Emericella, Eurotium, Fen-
nellia, Neocarpenteles, Neopetromyces, Neosartorya, and 
Petromyces.2 With the adoption of the “one fungus–one 
name” principle, reclassifying species of the genus Asper-
gillus within these various teleomorph genera has been 
proposed.3 To avoid confusion, Aspergillus as a genus was 
chosen to be retained by a majority of the International 
Commission of Penicillium and Aspergillus (ICPA) in 
2012. A recent phylogenetic analysis found that the genus 
Aspergillus is monophyletic (descended from a common 
evolutionary ancestor), which supports the continued use 
of the genus name Aspergillus.4 

Microscopic Morphology

Figures 27-3 and 27-4. Aspergillus clavatus produced distinc-
tive large club-shaped vesicles with uniseriate (single layer) 
phialides (lactophenol aniline blue, original magnification 
x200).

FB-08, 2013 
Identification

Referees (39) 
Number %

Participants (1191) 
Number %

Aspergillus clavatus 30 76.9 568 47.7
Aspergillus species, not fumigatus 2 5.1 120 10.1
Aspergillus species 4 10.3 225 18.9
Aspergillus species, presumptive ID - - 2 0.2
Mold recognized, referred 3 7.7 268 22.5

Proficiency Testing

FA-03, 2014 
Identification

Referees (40) 
Number %

Participants (1041) 
Number %

Aspergillus clavatus 24 60.0 513 49.3
Aspergillus species, not fumigatus 1 2.5 108 10.4
Aspergillus species 5 12.5 195 18.7
Aspergillus species, presumptive ID - - 1 0.1
Mold recognized, referred 9 22.5 219 21.0
Aspergillus niger 1 2.5 - -

FA-04, 2016 
Identification

Referees (40) 
Number %

Participants (1063) 
Number %

Aspergillus clavatus 29 72.5 556 52.4
Aspergillus species, not fumigatus - - 88 8.3
Aspergillus species 5 12.5 176 16.6
Aspergillus species, presumptive ID - - 3 0.3
Mold recognized, referred 6 15.0 229 21.6

Aspergillus clavatus is very recognizable with little error.
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Disease
Human infection with Aspergillus clavatus is rare. A case 
of nail infection has been reported.5 Allergic alveolitis 
mediated by allergy to A clavatus was found in a Scottish 
malt worker.6 
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Figures 28-1 and 28-2. Aspergillus flavus grows well on rou-
tine fungal media, producing powdery green colonies within 
7 days after incubation at 25°C.

Colonial MorphologyAspergillus flavus
Essential Facts

Culture Characteristics: Aspergillus flavus grows moder-
ately rapidly, producing a yellow-green colony often with 
white border. Hyphae are hyaline and septate with long 
conidiophores. Vesicles support both uniseriate and bise-
riate phialides that are distributed over most of the vesicle.
Potential Look-Alike: Aspergillus fumigatus has been 
confused with A flavus. 
Key Differentiating Features: Microscopically, Aspergil-
lus flavus produces a globose vesicle, while A fumigatus 
produces a flask-shaped vesicle. By gross colony mor-
phology, Aspergillus flavus produces bright, yellow-green 
colony. 
Clinical: Aspergillus flavus is the second most common 
cause of invasive aspergillosis. A flavus has been impli-
cated in fungal sinusitis and nail infections. 
Ecology: Aspergillus flavus is commonly found in soil and 
decaying vegetation worldwide. 
MALDI-TOF: An accurate identification of Aspergillus 
flavus/oryzae is possible using FDA-approved version 3.0 
database for VITEK MS PLUS system.
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Microscopic Morphology

Figure 28-3. Aspergillus flavus demonstrates a large globose 
vesicle covered with phialides (lactophenol aniline blue, origi-
nal magnification x400).

Taxonomy
In a molecular study of cytochrome b gene DNA sequenc-
es, Aspergillus flavus was found to be closely related to A 
niger complex.1 Combined phylogeny of the RPB2, Cct8, 
and Tsr1 gene regions demonstrated close relationships 
among A niger complex, A terreus complex, and A flavus.2 
A oryzae is considered part of the A flavus group.

Other members of the Aspergillus section Flavi may 
produce yellow colonies with microscopic appearances 
of radiate conidial heads similar to Aspergillus flavus. In 
an analysis of 11 previously identified A flavus cases by 
ITS, b-tubulin, and calmodulin gene sequencing, nine 
cases were confirmed as A flavus with two identified as A 
nomius and one as A tamari, both members of the Asper-
gillus section Flavi.3 These molds phenotypically similar 
to A flavus were not in the MALDI-TOF database, which  
produced no identification.

The genus Aspergillus is subject to reclassification. See 
the discussion in the taxonomy section of Aspergillus cla-
vatus.

Figure 28-4. Aspergillus flavus forms long conidiophores (400-
800 µm) with globose vesicles. Two vesicles from which co-
nidia have been stripped are circled, and the round vesicle 
shape is easy to see. A single layer of phialides surrounds the 
vesicle in this example, although both uniseriate and biseri-
ate phialides are produced (lactophenol aniline blue, original 
magnification x200).

Figure 28-5. A “rough” conidiophore of Aspergillus flavus is cir-
cled (lactophenol aniline blue under phase contrast micros-
copy, original magnification x1000). The conidiophore rough-
ness of A flavus is reported to be most pronounced near the 
vesicles. This roughness or spiny appearance is often hard to 
appreciate even under phase contrast microscopy, as above.
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Proficiency Testing

FA-03, 2002 
Identification

Referees (40) 
Number %

Participants (1168) 
Number %

Aspergillus flavus 32 80.0 327 28.0
Aspergillus species, not fumigatus 7 17.5 198 17.0
Aspergillus species 1 2.5 369 31.6
Aspergillus species, presumptive ID - - 17 1.5
Mold recognized, referred - - 214 18.3
Aspergillus fumigatus - - 19 1.6

FA-08, 2008 
Identification

Referees (38) 
Number %

Participants (1118) 
Number %

Aspergillus flavus 24 62.2 303 27.1
Aspergillus species, not fumigatus 10 26.3 203 18.2
Aspergillus species 3 7.9 386 34.6
Aspergillus species, presumptive ID - - 7 0.6
Mold recognized, referred - - 185 16.6
Aspergillus fumigatus 1 2.6 23 2.1

FA-02, 2012 
Identification

Referees (37) 
Number %

Participants (1053) 
Number %

Aspergillus flavus 23 62.2 312 29.6
Aspergillus species, not fumigatus 5 13.5 208 19.8
Aspergillus species 8 21.6 321 30.5
Aspergillus species, presumptive ID - - 6 0.6
Mold recognized, referred 1 2.7 193 18.3

FA-03, 2013 
Identification

Referees (35) 
Number %

Participants (998) 
Number %

Aspergillus flavus 21 60.0 292 29.3
Aspergillus species, not fumigatus 5 14.3 194 19.4
Aspergillus species 7 20.0 313 31.4
Aspergillus species, presumptive ID - - 6 0.6
Mold recognized, referred 2 5.7 184 18.4

Recognition of Aspergillus flavus has consistently been 
good, with Aspergillus fumigatus the most frequent er-
ror. A fumigatus has a smooth conidiophore with a 
flask-shaped vesicle with uniseriate phialides covering 
the upper two-thirds (see Table 1). In contrast, A flavus 
has a globose vesicle covered with uniseriate or biseriate 
phialides covering most of the vesicle. Loosely formed, 
long conidial chains radiate in different directions. 

Disease
Aspergillus flavus can cause pulmonary infections in 
immunocompromised patients and is the second most-
common cause of invasive aspergillosis, with A fumigatus 
being the primary cause.4 Production of mycotoxins may 
aggravate the infection.5 A flavus produces many cases 
of chronic invasive sinusitis worldwide.6 Few cases of os-
teomyelitis, endocarditis, and skin infections have been 
reported.
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Table 1. Comparison of Aspergillus fumigatus and Aspergillus flavus

Mold Vesicle Conidiophore

Aspergillus 
fumigatus

Green with white 
border, turning 
gray with age

Uniseriate 
phialides cover 
upper third of 
20- to 30-µm flask-
shaped vesicle

Conidiophores are 
<300 x 5-10 µm, 
smooth

Aspergillus flavus Yellow to green-
brown

Uniseriate and 
biseriate
phialides cover 
entire 20- to 45-µm 
vesicle

Conidiophores are 
400-800 x 8-18 µm, 
rough or spiny

Based on data from: 
Larone DH. Medically Important Fungi: A Guide to Identification. 5th ed. Washington, DC: ASM Press; 2011:281-292.
Kwon-Chung KJ, Bennett JE. Medical Mycology. 2nd ed. Philadelphia, PA: Lea & Febiger; 1992:201-247.
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