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ABSTRACT

This study presents a new infrageneric classification of the Ascomycete genus 
Chaetomium. The genus is subdivided into 4 subgenera, 11 sections and 2 subsections. A 
broad concept for Chaetomium is accepted including species from the genera Achaetomium 
Rai, Tewari & Mukerji, Achaetomiella v. Arx, Chaetomidium (Zopf) Sacc., Thielvaia Zopf and 
Corynascus Udagawa & Horie. The infrageneric arrangement of the genus is based upon 
original descriptions of more than 110 different species. The descriptions include detailed 
accounts of the ascomata, ascomatal appendages (hairs) as well as ascospore symmetry, 
germ pore location and colour. In addition, detailed notes on the colonial morphology of 
each species, grown at 27 °C on three different growth media are presented. All taxonomic 
characters discussed in the study are illustrated by means of colour photographs.
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INTRODUCTION

Objectives 

The genus Chaetomium Kunze is one of the largest groups of saprophytic ascomycetes. 
Recent estimates suggest that over l40 species belong in the genus (Dreyfuss, 1975); and 
according to the latest reports in the Index of Fungi (Hawksworth, 1976–1981), this number 
is increasing at a rate of 2–3 new species descriptions per year. However, unlike many 
genera (comparable size, such as Hypoxylon Bull. (Miller, 1961), Xylaria Hill (Martin, 1970) 
and Ceratocystis Ellis & Halst. (Upadhyay, 1981), no formal infrageneric classification has 
been proposed for Chaetomium.

In the past, monographers of Chaetomium have been mainly concerned with 
identification and consequently species were arbitrarily grouped in a taxonomic key to 
facilitate this end. Examples of this method of grouping species are included in the keys of 
Bainier (1909), Chivers (1915), Skolko & Groves (1953), Udagawa (1960), Ames (1963), 
Mazzucchetti (1965), Seth (1968b) and Rudnicka-Jezierska (1979). Except for Seth’s attempt 
to distinguish groups strictly on the basis of ascospore shape (Seth, 1968b), mycologists 
have traditionally used ascomatal hair characters to separate large groups of Chaetomium 
species. As a result of this preoccupation with 1 or 2 characters, the proposed groups 
often did not reflect overall similarities among species. In the preamble to his key, Ames 
(1963) recognized this fact and stressed that his groups were strictly arbitrary and were not 
intended to suggest natural affinities. One notable exception to this approach has been the 
work of Dreyfuss (1975). In this study he argued that by considering numerous characters 
in combination a more natural classification might be achieved. In support of his argument 
he divided Chaetomium into ten “species groups”, four of which he discussed extensively. 
Although he included over 100 species in his classification, most of the data (taxonomic 
characters) were gleaned from species descriptions and only about 20–30 different species 
and 5–10 type specimens were actually studied. Nor did he consider satellite genera such 
as Achaetomium Rai, Tewari & Mukerji, Achaetomiella v. Arx, Chaetomidium (Zopf) Sacc. 
and Thielavia Zopf. Because of this small sample size Dreyfuss preferred not to give formal 
status to his groups (i.e., Latin diagnoses).

In the present study, the main objective is to present a formal infrageneric classification 
of Chaetomium, based primarily on examinations of type or authentic material of Chaetomium 
species as well as species from morphologically similar genera such as Achaetomium, 
Achaetomiella, Chaetomidium and Thielavia. Moreover, in order to ensure that the system 
is, as far as possible, a natural one, many morphological features are considered.

History of Chaetomium

In the original diagnosis of Chaetomium (Kunze, 1817), only a few taxonomic characters 
were mentioned. Such features as the ascomatal ostiole, spores and ascomatal hairs were 
noted, but details of other characters were not included. Corda (1837) described the sac-
like structures (asci) that contained the spores and represented them with characteristically 
detailed illustrations. As a result of his observations, the genus Chaetomium became firmly 
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established as an ascomycete. Moreover, subsequent workers were able to make critical 
comparisons between their material and his descriptions, since the latter included precise 
measurements of the microscopic structures. Corda’s emphasis on the importance of 
microscopic details led Fuckel (1869) to discover a previously unknown variation in ascus 
shape. Prior to Fuckel’s publication, all Chaetomium species had been recognized as 
possessing clavate asci with a biseriate arrangement of spores. Fuckel, however, described 
a new species, C. crispatum, with cylindrical asci and uniseriately arranged ascospores. 

In 1881 a new era in Chaetomium taxonomy was initiated with the publication 
of Zopf’s treatise on Chaetomium. This monumental work which begins with a detailed 
history of Chaetomium taxonomy to 1881 includes comprehensive descriptions of the 11 
species recognized at the time. Zopf thoroughly discussed the formation of such structures 
as the ascomata, asci, ascospores and conidia of several of these species and included 
precise illustrations of many other important characters. In addition to details of the peridial 
structure and the shape and degree of branching of ascomatal hairs, his descriptions 
also include information on the shape and colour of the ascospores and the number and 
location of the germ pores. In his classification of Chaetomium, Zopf included a non-
ostiolate species, Chaetomium fimeti Fuckel, in the subgenus Chaetomidium. Though his 
inclusion of both ostiolate and non-ostiolate species was essentially a heretical viewpoint 
at the time, nevertheless Zopf’s concept has been vindicated by modern workers (v. Arx, 
1973; Upadhyay, 1981). In fact his meticulous work in the study of Chaetomium has rarely 
been equalled since. 

The next major development in Chaetomium taxonomy came with the publication of 
Bainierts “Monographie des Chaetomidium et Chaetomium” (Bainier, 1909). In this paper 
he recognized Chaetomidium as a genus distinct from Chaetomium and described 2 new 
species in the former and 14 new taxa in the latter. Although numerous characters were 
presented in the species descriptions, his key to species concentrated mainly on subtle 
differences in the structure of the ascomatal hairs. In addition, he discussed the significance 
of surface structure of the ascomatal hairs (i.e., roughened or smooth) and distinguished 
several varieties of Chaetomium comosum Bainier on this basis.

Prior to the twentieth century, most taxonomic work on Chaetomium was carried by 
European mycologists; however in the early part of this century Chaetomium taxonomy 
became firmly established in North America with the publication of Chiver’s Monograph 
of Chaetomium and Ascotricha (Chivers, 1915). Under the guidance of Roland Thaxter, 
Chivers accounted for over 80 different Chaetomium speicies and as a result prepared 
the most thorough and comprehensive treatment of the genus to that date. In his study, 28 
Chaetomium species were recognized and numerous others were relegated to different 
genera or included as synonyms of older names. Although Chivers compiled detailed species 
descriptions, his method of distinguishing species was based primarily on ascomatal hair 
characters and therefore did not differ appreciably from Bainier in this respect.

In 1937, Tschudy published 2 papers on the growth response of Chaetomium species 
under different conditions of cultivation (Tschudy, 1937a and 1937b). In these papers he 
extensively discussed methods of distinguishing selected species on the basis of their 
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cultural charactertistics. Utilizing this approach, he described 2 new species, Chaetomium 
ochraceum and C. cancroideum, and included detailed accounts of the cultural morphology 
of these species on selected media. In his closing remarks, Tschudy (1937a) suggested 
that “in describing new species, the description should be based on the characteristics 
exhibited by the fungus in question on certain definitely defined media under certain 
controlled conditions.”

During the late 1940s and early 1950s, L.M. Ames published several articles on 
Chaetomium (Ames, 1949, 1950, 1951). As a research mycologist at the Fungus Control 
Centre for the U.S. Army, Ames studied a variety of Chaetomium isolates collected from 
decaying military equipment. Because of the U.S. military presence in the South Pacific and 
Asia during World War II, many of Ames’s cultures originated from previously uncollected 
areas such as the Solomon Is. and New Guinea. As a result, numerous species were 
described and several new taxonomic characters discovered, including the occurrence 
of numerous dark bulbils in cultures of Chaetomium gangligerum and the presence of 
chlamydospores in Chaetomium seminudum (Ames, 1949). The culmination of Ames’s 
study of Chaetomium was a monograph of the Chaetomiaceae (Ames 1963)1, a work 
containing descriptions of over 30 of his new species as well as 50 others, including 
species from the former U.S.S.R., Japan, South America and Africa. Although this was the 
largest compilation of Chaetomium species to that date, Ames rigidly adhered to species 
separations largely based on ascomatal hair characteristics. This approach was useful in 
concluded that the majority of Chaetomium species are homothallic and that 3 species 
are heterothallic. A number of other species were suspected of being heterothallic, but the 
results were inconclusive. 

The Thielavia question 

Since the late 1800s when Zopf first described the genus Thielavia (Zopf, 1876), the 
concept for this taxon has remained distinct from Chaetomium. In 1963, however, Malloch 
and Benny questioned this distinction (Malloch & Benny, 1973). Traditionally, Thielavia 
was used for non-ostiolate species with reduced ascomatal hairs; however, Malloch and 
Benny described a new Chaetomium species, C. deceptivum, that produced non-ostiolate 
ascomata with reduced hairs when grown on one medium and ostiolate ascomata with well-
developed hairs on a different medium. Thus, the morphological discontinuities previously 
used to distinguish the 2 genera became less reliable. 

As mentioned throughout this introduction, there has been a historical preoccupation 
with the shape of the ascomatal hairs as taxonomic characters in Chaetomium. In 1973, 
Hawksworth and Wells critically examined another aspect of the ascomatal hair structure 
— the degree of surface roughening. By means of SEM studies they discovered that the 
1  There has been some controversy over the correct publication date of Ames’s 

monograph, some authors citing 1961 and others 1963. According to the Botanic Code (Art. 
2930), effective publication is the date on which the printed matter becomes available to the 
general public or a botanical institution with a library. In the case of Ames’s monograph the work 
was published in 1961 but was not distributed until May 1963 (Monthly Catalogue of United 
States Government Publications: Jan.–Dec. 1963, No. 7683, p. 11). Hence, the correct citation for 
this work is Ames, 1963.
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irregularities on the surface of the hairs represent numerous small blisters. Based on the 
shape and size of the blisters they distinguished 10 different groups among 92 species 
examined. However, they were not able to correlate their observations with the distribution 
of other taxonomic characters. 

Two years later, Hawksworth (1975a) proposed a new genus, Farrowia, for 
Chaetomium seminudum, C. longicolleum and one new species. Although the 3 species 
form a recognizable group based on the presence of an anamorph and smooth to finely 
blistered hairs, the morphological discontinuities between the genera Chaetomium and 
Farrowia are questionable. 

Also in 1975, Millner published the first of a series of papers on Chaetomium. In a 
study of the coprophilous Chaetomium species from Pakistan, Millner (1975) discussed 
the importance of the surface structure of the peridium in Chaetomium taxonomy. From 
an examination of 57 species she was able to distinguish 3 basic peridial types — textura 
angularis, textura prismatica and textura intricata. Two years later, she reported on the 
growth response to temperature of various Chaetomium species and recognized 5 groups 
based on the upper temperature limit at which mycelial growth occurred (Millner, 1977). In 
the same year Millner et al. (1977) published a comprehensive list of over 105 Chaetomium 
species and distinguished 4 groups based on ascospore germ pore location; ascospores 
with 1 apical germ pore, ascospores with 2 apical germ pores, ascospores with 1 subapical 
germ pore and ascospores with 1 papillate germ pore.

As can be seen from this brief history of Chaetomium, the number of recognized 
taxonomic characters has increased steadily since the genus was first established over 
150 years ago. However, with the exception of the work of Dreyfuss (1975), referred to in 
the previous section, no attempt has been made to integrate these characters in a formal 
infrageneric classification of Chaetomium. In the following study I have attempted to utilize 
many of these characters as well as incorporating novel characteristics into a classification 
that reflects overall resemblance.
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MATERIALS AND METHODS

Collection of specimens

The specimens examined in this study were obtained from 3 different sources —  
herbarium material, culture collections and field collections. In addition to material from 
the TRTC herbarium, specimens from the following herbaria were made available through 
the kindness of the curators:

DAOM: Ottawa (Canada), Dr. J.A. Parmalee

ZT: Zurich (Switzerland), Dr. E. Horak

IMI: Kew (England), Dr. C. Booth

USDA: Beltsville (U.S.A.), Dr. P.L. Lentz

Cultures from herbarium material were obtained by streaking ascospores on nutrient 
agar (V-8 or Weitzman & Silva-Hutner’s media, see Appendix for formulae). If the spores 
were viable, colonies usually developed within 2–3 days. Generally, the method proved 
practical, since ascospores of Chaetomium remain viable for a period of up to 20 years, 
under normal herbarium conditions. A notable exception, however, involved the collections 
from IMI from which no colonies developed. This may have been because the use of 
fumigants prior to specimen accession had killed the ascospores.

At the outset of the study Dr. Emory Simmons kindly donated over 100 different 
Chaetomium cultures from the Quartermaster Collection housed at the University of 
Massachusetts. Since this collection contains a large number of type cultures and authentic 
material studied by L.M. Ames, it proved extremely valuable as a reference collection. Most 
of these cultures are also maintained at the N.R.R.L. in Peoria, Illinois. Isolates were also 
received from the following culture collections:

CBS: Baarn, Netherlands

ATCC: Rockport, USA

DAOM: Ottawa, Canada

IFO: Osaka, Japan

NHL: Tokyo, Japan

HLX: Halifax, Canada

The collection of fresh material posed a problem since it was difficult to find mature 
Chaetomium specimens in the field. The problem was overcome, however, by concentrating 
on substrates which were suspected of harbouring Chaetomium species: substrates such 
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as dung, soil from the humic horizon, lake bottom sediment, seeds and cellulosic material. 
Chaetomium specimens were recovered from such samples under laboratory conditions 
in two different ways: 

a) Bulk samples (1–2 g) were ground to a coarse consistency in a mortar and pestle. 
Enough 95% ethanol was added to saturate the material. Prior treatment with ethanol 
reduced the number of Mucorales and Penicillium colonies on the isolation plates but 
allowed the Chaetomium cultures to develop. After 5–10 minutes, 2–5 loopsful of material 
were streaked onto a solidified plate of nutrient medium (V-8 or Weitzman & Silva-Hutner’s 
medium) containing chlorotetracyclene and streptomycin. The antibiotics were added to 
suppress bacterial growth. After 7–21 days incubation at room temperature the plates were 
examined and the developing colonies were isolated into pure culture for future study.

b) In some cases the substrates mentioned above were incubated in moist chambers 
following the method outlined by Cain (1934). Moist Sphagnum moss or perlite was placed 
in the bottom of a clean pyrex glass chamber (125 × 65mm) and covered with moist filter 
paper. A moistened piece of the substrate (2–5 g) was placed in the container and covered 
with a glass lid. The chamber was incubated at room temperature and observed on a weekly 
basis for up to 8 weeks. Primary isolation of Chaetomium specimens was accomplished 
by streaking ascospores onto the surface of an appropriate culture medium (V-8 or W & 
S-H medium). The colonies that developed were then isolated into pure culture for future 
examination.

Cultural characteristics

In the past, cultural morphology has been used successfully to differentiate species 
and groups of species in such genera as Aspergillus Mich. (Raper & Fennell, 1965), and 
Penicillium Link (Raper & Thorn, 1949; Pitt, 1980) as well as numerous genera in the 
Aphyllophorales (Nobles, 1948; Stalpers, 1978). Since Chaetomium species grow and 
fruit well on most laboratory media it was appropriate to investigate the macroscopic 
appearance of the colonies for possible taxonomic characters.

Because colonial morphology can vary appreciably, according to the cultural 
conditions, it was important to establish a standard set of conditions for growth. As was 
shown in Millner’s study of growth response to temperature, most Chaetomium species 
produce recognizable colonies at 27 °C. For this reason, 27 ± 1 °C was selected as the 
incubation temperature for Chaetomium cultures. In determining the appropriate cultural 
media for this study, 9 different media were screened using selected Chaetomium species. 
As a result, 3 media were chosen, including Czapek’s medium, Leonian’s medium, and 
Weitzman & Silva-Hutner’s medium (see Appendix for formulae and references) because 
these media produced the widest range of colonial morphologies.

Respective sterile plates of the above three media were each inoculated with a 
given Chaetomium isolate; the inoculum either in the form of ascospores or mycelium. 
Point inoculations were made at the side of the dish to allow adequate time for the study 
of fast growing colonies. The plates were loosely wrapped with Parafilm-M to inhibit drying 
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and placed in an air flow incubator. Cursory observations of the developing colonies were 
made at weekly intervals and after 3 weeks the plates were removed from the incubator 
and examined in detail. The 3 week time period was selected because most Chaetomium 
species produce mature ascomata during this period. Photographs of the 3-week old 
colonies were taken in natural light with an Olympus OM-2 camera using Kodachrome 
ASA 64 colour film.

During the 3-week incubation period, colonies were examined with reference to 
the following six morphological features: mycelial growth rate, advancing margin, colour 
and textura of the mycelium as well as colour of the ascomatal hairs and time of mature 
ascomatal production.

a) Mycelial growth rate was determined at weekly intervals by etching a line on the 
underside of the plate at the colony margin. The rate for each specimen was determined 
by dividing the colony radius (mm) after 3 weeks by the number of incubation days (21). 
In the case of fast-growing colonies or those growing at variable speeds, the colony radius 
after the first week only was recorded. These rates include a lag period of 24 hr. or less. 
The growth rate for each species was determined as a range that included growth rates 
for each specimen of that species.

b) The advancing margin is defined as the area at the edge of the colony or growing 
hyphal tips, this area being described by the following terms: (adapted from Nobles, 1948).

Even: margin smooth without indentation

Wavy: margin regularly undulate with lobes 1–2 mm long

Convoluted: margin irregularly undulate with lobes 5–20 mm long, usually a result 
of sectoring2

Raised: marginal hyphae aerial

Appressed: marginal hyphae prostrate on the surface of the agar

Immersed: marginal hyphae growing below the surface of the agar

c) As in the case of the advancing margin, the mycelium in the rest of the colony 
can be aerial, appressed or immersed. If the hyphae are aerial or appressed it can 
assume many different textures as defined below: (adapted from Nobles, 1948)

Cottony: erect mycelium (3–5mm deep), spreading in all directions

Downy: short fine threads scattered over the surface of the agar

Farinaceous: having a mealy or powdery appearance

2   Sectoring is defined as an abrupt change in colony morphology (i.e., growth rate, 
production of aerial mycelium or mycelium colour), often localised in one part of the colony.
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Felty: matted and interwoven, resembling felt

Funiculose: hyphae band together in ropes or bundles

Silky: long parallel threads of hyphae more or less prostrate

Velvety: layer of mycelium with dense straight short threads like pile of velvet

Woolly: mass of mycelium consisting of long, tortuous matted hairs

d) The colour of the aerial mycelium was determined in natural light after 21 days’ 
growth using the ISCC-NBS colour chart (McKnight, 1977). In some isolates, coloured 
transpired droplets were produced and these were reported when present. If no aerial 
mycelium was evident, the colour of the mycelium below the surface of the agar (immersed 
mycelium) was determined in the same way as the aerial mycelium. The colour of the colony 
as seen through the bottom of the plate (reverse colour) was also recorded following the 
method outlined above.

e) In many isolates the colour of the ascomatal hairs was different from the surrounding 
mycelium and therefore this feature was recorded separately although the method of 
determination was similar to that outlined above.

f) Since the colonies were observed at weekly intervals, it was possible to record the 
first appearance of mature ascomata. For ostiolate species, such ascomata are defined 
as those that had exuded their ascospores through the ostiole. For non-ostiolate species, 
mature ascomata are defined as those that are dark brown in colour.

Although I attempted to study all specimens in culture, for some material no cultures 
were available. Such specimens are indicated with an * in the species descriptions under 
the heading specimens examined.

Microscopic characters

As discussed under the history of Chaetomium, numerous microscopic characters have 
been recorded for Chaetomium species. However, a relatively recent study (Czerepanova, 
1962a) has shown that several characters, notably the shape and degree of branching 
of the terminal ascomatal hairs and length of ascomatal rhizoids can vary appreciably 
depending upon the environmental conditions under which the organism is grown. In order 
to reduce this type of variation, all microscopic features were determined from cultures 
grown at 27 ±1 °C, unless otherwise stipulated. The following characters were recorded 
for all specimens:

a) Ascomata: Several mature ascomata (3–4) were removed from the surface of 
the cultural medium (usually Leonian’s or W & S-H media) and mounted in a drop of 95% 
ethanol on a clean microscope slide. Just before the ethanol had evaporated, a drop of 
Hoyer’s mounting medium (Cunningham, 1972) was added to the material and a coverslip 
applied. The addition of ethanol reduced the presence of air bubbles in the mount while 
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the viscous Hoyer’s medium supported the coverslip so that the ascomata were not 
crushed. The slide was gently heated over an alcohol lamp to rid the mount of remaining 
air bubbles. The shape and range in ascomal size as well as the presence of an ostiole 
were determined from the sample on the slide.

b) Peridial type: Observations of the surface structure of the peridium (outer layer 
of ascomatal cells) were made from crushed ascomata mounted in water or heated lactic 
acid. Both mounting media reduced the presence of air bubbles. The peridial type was 
determined from the key reproduced below (Korf, 1958):

I. Short-celled tissue: the separate hyphae not distinguishable.

A. Cells round to polyhedral, almost isodiametric

1. Cells rounding up, with intercellular spaces, 
textura globosa ...........................................................not found in Chaetomium

2. Cells polyhedral by mutual pressure, no 
intercellular spaces, textura angularis .................. see Chaetomium brasiliense

B. Cells more or less rectangular in section, not 
isodiametric, textura prismatica ...................................................see Chaetomium caprinum

II. Long-celled tissue: the separate hyphae easily distinguishable

C.  Hyphae running in all directions, not parallel

3. Hyphae with their walls not united, usually with 
distinct interhyphal spaces, textura intricata........... see Chaetomium globosum

4. Hyphae with their walls united, without inter- 
hyphal spaces, usually forming a membranous 
tissue – textura epidermoidea3 ............................ see Chaetomium pedologium

D. Hyphae running in one direction, more or less parallel.

5. Hyphae with narrow lumina and strongly 
thickened walls, cohering – textura oblita...................not found in Chaetomium

6. Hyphae with wide lumina and non-thickened 
walls, not cohering-------textura porrecta ....................not found in Chaetomium

For some species, the peridium was sectioned in order to determine its relative 
thickness. Prior to sectioning whole ascomata were embedded in 1:1 mucilage-water 
solution for 24 hours. Peridial sections were cut to a thickness of 5–10 µm on a Precool 
3   Textura cephalothecoidea (Malloch & Cain, 1971) is included here. In this type the 

peridium splits along distinct lines of dehiscence and forms star-like plates (see Chaetomium 
trigonosporum, p. 377)
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freezing microtome and mounted in Shear’s mounting medium and Ink blue (Chupp, 1940).

c) Rhizoids: The long pigmented hyphae (rhizoids) at the base of the ascomata 
were reported as well-developed (10 µm or greater in length) poorly developed or absent.

d) Terminal hairs: These structures are defined in the present study as the appendages 
located around the ostiolar region of the ascoma. In cleistothecial species no distinction is 
made between terminal or lateral hairs and the term ascomatal hairs is used to describe 
all hairs on the ascoma. The shape of the terminal hairs was reported as coiled (see 
Chaetomium spirochaete), wavy (see Chaetomium globosum var. flavo-viride), or straight 
(see Chaetomium atrobrunneum). In some cases 2 or more hair types were present on 
the same ascoma (see Chaetomium cuniculorum). The length of these structures was 
determined from the longest hair present, while the width was recorded from the midpoint 
of the widest hair. The degree of branching of the hairs was also noted.

In most species the outer wall of the hair bears blisters which have been classified on 
the basis of SEM studies (Hawksworth & Wells, 1973). However, using the light microscope 
it is not possible to distinguish the different types. Consequently they are described in this 
study simply as smooth (no blisters, see Chaetomium longicolleum), finely blistered (slight 
irregularities in surface structure, see Chaetomium seminudum), moderately blistered (see 
Chaetomium subaffine or coarsely blistered (see Chaetomium nigricolor).

The presence of septa in the terminal hairs was also recorded. Since the most 
conspicuous septa occur in the section Torulosa, an attempt was made to record the 
number of septa in a 100 µm length of hair for species in this group only. One hair with 
the most conspicuous septa was chosen and the number of septa recorded as described 
above. This was done only for those species in the section Torulosa because prominent 
septa were lacking in other species of the genus.

All observations of the terminal hairs were from material mounted in Hoyer’s medium 
or Lactic acid.

e) Lateral hairs: These structures are defined as the appendages located along the 
sides of the ascomata. Observations of the lateral hairs were made following the same 
format described for the terminal hairs.

f) Asci: Measurements of asci were made from squash mounts in water. The 
shape of the asci was reported as clavate (see Chaetomium uniporum or cylindrical (see 
Chaetomium brasiliense).

g) Paraphyses: Paraphyses are defined as the sterile filaments contained inside 
the ascoma. They occur along the inner wall of the ascoma and are up to 100  µm long, 
10–20 µm wide, distinctly constricted at the septa and very evanescent (see Chaetomium 
spirilliferum). In the species where these structures occurred, the shape was always 
remarkably similar and therefore they were simply reported as present or not observed.
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h) Ascospores: Such features as ascospore colour in transmitted light, ascospore 
shape, as well as location and number of germ pores were determined from spores mounted 
in heated lactic acid. This mounting medium was utilized because it facilitated observation 
of ascospore symmetry in all aspects without obscuring ascospore colour. It is important 
to heat the slide gently, otherwise the ascospores become collapsed. In a few cases the 
symmetry was confirmed by studying the spores in aqueous mounts. In water, the spores 
tend to roll and thus accurate determination of ascospore shape can be made.

All measurements were made from mature ascospores. In ostiolate species, these 
were deemed mature if they had been exuded from the ascoma. In non-ostiolate species, 
the spores were considered mature if they occurred loosely inside the ascoma and were not 
contained in the asci. For each species 30 spores were measured, the range of ascospore 
size cited in the species descriptions having been determined according to the following 
formula: mean ± 1.7 × standard deviation. In this way approximately 90% of the population 
of spores for that species was included.

The reaction of the immature ascospores (still contained in the ascus) was tested 
by mounting these structures in Melzer’s reagent (Melzer, 1924). If a red colour developed 
(dextrinoid reaction) after 5–10 minutes, this was reported in the species descriptions.

j) Ascogonial coil: The ascogonial coil or precursor of the ascoma was studied by 
selecting portions of the young mycelium near the colony margin and mounting them in 
Shear’s & Ink blue (Chupp, 1940) or Lactophenol Cotton Blue (Ainsworth, 1971). The 
ascogonial coils stained a more intense blue than the surrounding mycelium and thus 
were easily recognized.

k) Anamorph: For those species with an anamorph (conidial structure), the description 
of these structures was made utilizing the terminology outlined in the Taxonomy of the 
Fungi Imperfecti (Kendrick, 1971). If no anamorph was observed, this also was noted.

l) Mycelial hairs: Mycelial hairs formed in the aerial mycelium are similar in shape 
and structure to the lateral hairs. Because of this similarity they are not redescribed in the 
species descriptions but simply reported as present or absent.

Photomicrographs of the diagnostic features for each species were made using a blue 
filter and Kodachrome ASA 64 colour slide film. The use of colour photos was necessary 
to portray the ascospore colour for the different species.
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RESULTS

Circumscription of Chaetomium and key to genera

Order – Diaporthales

Family – Sordariaceae

Genus – Chaetomium Kunze, Mykologische Hefte 1, Leipzig, 1817.

= Bolacotricha Berkeley & Broome, Ann. Nat. Hist. II, 12: 97, 1851.(fide Millner, 
1975).

= Bommerella Marchal, Bull. Soc. Roy. Bot. Belgique 24: 164–165, 1885.

= Vanhallia Marchand, Bydr. tot. Nat. Wet. 3: 261, 1828 (fide Millner, 1975).

= Chaetomiotricha Peyronel, Ann. Mycol. 12: 462, 1914 (fide Hawksworth, 1971).

= Achaetomium Rai, Tewari & Mukerji, Can. J. Bot. 42: 693, 1964.

= Achaetomiella von Arx, The genera of fungi sporulating in pure culture, p. 247, 
1970.

= Chaetomidium (Zopf) Sacc., Syll. Fung. 1:39, 1882.

= Farrowia Hawksworth, Persoonia 8: 173–174, 1975.

= Corynascus von Arx. Proc. K. ned. Akad. Wet., Ser. C, 76: 295, 1973.

= Melanocarpus von Arx, Studies in Mycology 8: 17,1975.

The diagnostic features of Chaetomium are as follows: ascoma ostiolate or non-
pstiolate; peridium structure various; rhizoids present or absent; ascomatal appendages 
(hairs) typically present, coiled, straight, highly branched or unbranched, pigmented or 
hyaline, thick-walled or thin-walled, septate or aseptate, coarsely blistered or smooth; 
asci in a basal fascicle or uniformly disposed, clavate or cylindrical, 8-spored or 4-spored, 
evanescent and without apical apparatus; paraphyses present and very evanescent or 
absent; ascospores biseriate or uniseriate, typically some shade of brown or olive gray, 
dextrinoid or not dextrinoid, one-celled, various shapes, with 1 or 2 germ pores; ascogonial 
coil long stipitate and regularly coiled or short stipitate and irregularly coiled; mycelial hairs 
present or absent; anamorph enteroblastic (phialidic), holoblastic (aleuriosporic) or absent.

Type – Chaetomium globosum 

Although numerous characters such as the ascomatal ostiole and ascomatal hairs 
vary from species to species, the two primary diagnostic features of the genus are the 
coloured, one-celled, smooth ascospores with germ pores and evanescent asci.
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Key to genera with one-celled ascospores with germ pores and evanescent asci

(partially adapted from Malloch & Samson, unpublished)

1. Ascomata ostiolate ......................................................................................................2

1. Ascomata non-ostiolate...............................................................................................8

2. Ascospores ornamented with ridges or warts .................... Melanospora Corda

2. Ascospores smooth ..........................................................................................3

3. Ascospores rectangular, cylindrical or cuboid in shape ........................Scopinella Lev.

3. Ascospores not rectangular, cylindrical or cuboid .......................................................4

4. Asci clustered in basal fascicle.........................................................................7

4. Asci not clustered in basal fascicle...................................................................5

5. Ascomatal hairs long (up to 1000 µm); anamorph 
absent ............................................................................................. Lophotrichus Benj.

5. Ascomatal hairs short (less than 300 µm long) or 
absent; anamorph present ..........................................................................................6

6. Ascospores 7 µm long or less, often curved or 
triangular; anamorph not synnematous ..................................Microascus Zukal

6. Ascospores greater than 7 µm long, not usually 
curved; anamorph often synnematous .........................................Petriella Curzi

7. Ascomatal peridium bright orange or red; ascospore 
germ pore(s) usually greater than 1.5 µm wide ............................ Melanospora Corda

7. Ascomatal peridium brown, black or yellow, 
never orange; ascospore germ pore(s) usually 
less than 1.5 µm wide ................................................................... Chaetomium Kunze

8. Ascomata with distinct appendages .................................................................9

8. Ascomata glabrous or with white tomentum...................................................10

9. Ascospores brown or -black en masse ......................................... Chaetomium Kunze

9. Ascospores light yellow brown to copper colour 
en masse...........................................................................................Kernia Nieuwland
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10. Ascospores brown or black in mass ...............................................................12

10. Ascospores light yellow brown to copper 
colour in mass ................................................................................................ 11

11. Ascomata with a thin light brown peridium; colonies 
usually appearing wet due to masses of moist 
conidia; covering a 9 cm Petri plate in 3–4 weeks; 
often pathogenic to man...............................................................Pseudoallescheriella

11. Ascomata with a thick black and usually shiny 
peridium; colonies growing more slowly, dry ...................................................... Kernia

12. Peridial cells with distinct raised ridges ......................................... Chaetomium

12. Peridial cells without distinct raised ridges .....................................................13

13. Ascospores with 2 germ pores ......................................................Microthecium Corda

13. Ascospores with 1 germ pore....................................................................................14

14. Asci clavate to subcylindrical, with an apical 
differentiation; colonies slow growing (2 mm/day or 
less), olive green; ascospores sometimes 2-celled ...... Apodus Malloch & Cain

14. Asci lacking an apical differentiation; colonies 
slow to fast, of various colours colonies; 
ascospores never septate ..............................................................................15

15. Ascomata colourless to yellow; asci cylindrical to 
narrowly clavate; ascospores over 12 µm long; 
colonies very fast growing (8–15 mm/day at 27 °C) .............Boothiella Lodha & Mirza

15. Not with above combination of characters .................................... Chaetomium Kunze 
(see also Corynascella von Arx, 1975)
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Key to infrageneric taxa of Chaetomium

The following is not a natural key to the infrageneric taxa of Chaetomium. It is 
designed simply for the purpose of efficient identification. Consequently, the grouping of 
sections and subgenera does not necessarily reflect the natural affinities among the taxa. 
The sections and subgenera, however, are listed in a natural manner together with their 
salient features after the key.

Before starting the key, the user should check the list of Chaetomium species with 
unique characters. If the fungus is not included in the list, proceed to the key. In using the 
key, first determine the ascomatal hair type (Fig. 1) and ascospore symmetry (Fig. 2) that 
most closely resemble the fungus to be identified, and then proceed to the appropriate 
group (e.g., A1) for determination of the correct infrageneric taxon. Since two or more spore 
symmetries or hair types often occur in the same infrageneric taxon, I include such taxa 
under several headings (e.g., section Chaetomium in A1, B1, C1, and section Atrobrunnea 
in B3, B4, C4). In addition, I make allowance for distinguishing the sections Torulosa and 
Chaetomium on the basis of either cultural data or ascomatal characteristics (see B1 or 
C1). Species identification keys for each section and subgenus are on the page listed in 
brackets.
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Key to Chaetomium species with unique characters

1. Ascospores irregular in shape, showing no apparent symmetry:

A. Ascospores 16.0–25.0 × 10.0–15.0 µm 
with 2 apical germ pores; terminal hairs 
straight and brown in reflected light ............................... C. nozdrenkoae

B. Ascospores 16.5–19.5 × 10.5–13.0 µm 
with 1 apical germ pore; terminal hairs 
wavy and yellow in reflected light ........................................ C. vitellinum

C.  Ascospores 11.3–14.0 × 7.0–9.5 µm with 
1 apical germ pore; terminal hairs wavy and 
yellow; ascoma peridial cells pale yellow ............................ C. irregulare

D. Ascospores 10.0–12.5 × 6.0–10.0 µm with 
both uniporate and biporate ascospores 
occurring together; terminal hairs straight 
and less than 130um long, gray in reflected 
light; ascoma peridial cells brown ....................................C. variosporum

2. Ascospores four sided in face view with four 
equal angles or with depressions on each side, 
elliptical in side view ascospores 6.4–7.5 × 5.8–6.7 µm ................ C. quadrangulatum

3. Ascospores pink ........................................................................................ C. cruentum

4. Ascospores hyaline .................................................... C. atrobrunneum mut. hyalinum

5. Ascospores with 2 subapical germ pores................................................C. retardatum

6. Asci 4-spored ........................................................................................ C. tetrasporum

7. Terminal hairs black in reflected light, 
dichotomously branched and ascospores 
fusoid (9.0–10.8 × 2.3–2.7 µm) .......................................................................C. fusum

8. Terminal hairs black in reflected light, 
dichotomously branched and ascospores 
ellipsoidal (10.1–13.1 × 4.2–5.3 µm) ..........................................................C. prasinum

9. Terminal hairs black in reflected light, (coiled) 
and ascospores ovoid (5.2–6.5 × 4.1–5.0 µm)...........................................C. nigricolor

10. Terminal hairs mycelial-like; asci clavate; 
ascospores dark brown, 
16.0–21.0 × 10.4–11.8 × 8.6–9.4 µm ............................................... C. megaspermum
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Fig. 1 TERMINAL HAIR SHAPE4

4   For ostiolate species consider only the hairs around the ostiole. For non-ostiolate 
species consider all ascomatal appendages (hairs). The illustrations are of the upper portion of 
the hair, excluding the apices. If more than one type of hair is present, select C in preference to A 
in preference to B.

Fig 1A: Gray or black in reflected light. Straight 
and highly branched. Select “A” for terminal hairs.

Fig. 1B: Various colours (in reflected light). Straight 
and rarely branched. Select “B” for terminal hairs.

Fig. 1C: Various colours (in reflected light). Wavy 
to coiled and branched or unbranched. Select “C” 
for terminal hairs.

Fig. 1D: No hairs. Select “D” for terminal hairs.
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Fig. 2 CHAETOMIUM ASCOSPORE SYMMETRIES5

5   Ascospore symmetry is best determined from swollen spores mounted in water or heated 
lactic acid. Observation of rolling spores should be made using the oil objective.

2_1Front Figure 2_1Side Figure 2_1Top

Figure 2_2 Front Figure 2_2 Side Figure 2_2 Top

Figure 2_3 Front
Figure 2_3 Side

Figure 2_3 Top

Figure 2_4 Front Figure 2_4 Side Figure 2_4 Top.JP

Fig. 2.4: Ellipsoidal (not distinctly flattened in any 
view) in three views (front, side and top). Select “4” 
for ascospore symmetry.

Fig. 2.1: Broadly elliptic (bilaterally flattened) in three 
views (front, side and top). Select “1” for ascospore 
symmetry.

Fig. 2.2: Broadly ovate (bilaterally flattened) in three 
views (front, side and top). Select “2” for ascospore 
symmetry.

Fig. 2.3: Crescent shaped (unilaterally flattened) 
in three views (front, side and top). Select “3” for 
ascospore symmetry.
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A1 1. Ascospores greater than 10 µm long ............................................ Chaetomium

 1. Ascospores less than 10um long .....................................................................2

2. Ascomatal hairs black in reflected light ............................................... Indica

2. Ascomatal hairs light gray in reflected light..................................... Torulosa

A2 1. Asci cylindrical ................................................................................. Brasiliensia

 1. Asci clavate .............................................................................................. Indica

A3 no group with this combination of characters

A4 1. Ascospores with 1 subapical germ pore; asci clavate .......................Cuniculora

 1. Ascospores with I apical germ pore; asci cylindrical ....................Achaetomium

B1 1. Asci cylindrical; ascospores uniseriate .........................................Achaetomium

 1. Asci clavate; ascospores biseriate ...................................................................2

2. Mature ascospores pale olive gray in transmitted 
light; young ascospores turn red in Melzer’s reagent ...............Bostrychode

2. Mature ascospores brown in transmitted light; 
young ascospores do not turn red in Melzer’s reagent ...............................3

 3. Cultures available .............................................................. proceed to couplet 4

 3. Cultures unavailable .......................................................... proceed to couplet 5

4. Anamorph phialidic or absent .................................................. Chaetomium

4. Anamorph holoblastic (aleuriospores) or thallic, 
often immersed beneath the agar ................................................... Torulosa

 5. With at least one of the following characters ........................................ Torulosa

 i) Ascomata vase-shaped with a distinct neck

 ii) Ascomatal hair septa prominent with 7 or 
more cross walls per 100 µm segment of hair

 5. With none of the above characters................................................ Chaetomium

B2   ................................................................................................................. Indica
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B3 1. Ascospores distinctly triangular and dextrinoid 
in Melzer’s reagent; annellidic anamorph present ................................Bommerella

 1. Ascospores flattened on one side but not 
distinctly triangular nor dextrinoid in Meltzer’s 
reagent; anamorph absent ...............................................................................2

2 Ascomatal hairs yellow red or gray in reflected light ........................... Aurea

2. Ascomatal hairs black in reflected light or absent ..................... Atrobrunnea

B4 1. Asci clavate; ascospores biseriate in the ascus ............................. Atrobrunnea

 1. Asci cylindrical; ascospores uniseriate in the ascus.....................Achaetomium

C1 1. Asci cylindrical (ascospores uniseriate); terminal hairs 
often coiled clockwise and anti-clockwise...................................................Crispata

 1. Asci clavate (ascospores biseriate); terminal hairs 
coiled anti-clockwise only .................................................................................2

2. Mature ascospores pale olive gray in transmitted 
light; immature ascospores turn red in Melzer’s reagent ..........Bostrychode

2. Mature ascospores brown in transmitted light; 
immature ascospores do not turn red in Melzer’s reagent ..........................3

3. Cultures available .............................................................. proceed to couplet 4

3. Cultures unavailable .......................................................... proceed to couplet 5

4. Anamorph phialidic or absent .................................................. Chaetomium

4. Anamorph holoblastic (aleuriospores) or thallic, 
often immersed beneath the agar ................................................... Torulosa

5. With at least one of the following characters ........................................ Torulosa

i) Ascomata vase-shaped with a distinct neck

ii) Terminal hair septa prominent with 7 or 
more septa per 100 µm segment of hair

5. With none of the above characters................................................ Chaetomium

C2 1. Terminal hairs irregularly coiled both clockwise 
and anti-clockwise; ascoma peridium pale brown ......................................Crispata
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 1. Terminal hairs regularly coiled anti-clockwise; 
ascoma peridium brown or dark brown (never hyaline) ........................ Brasiliensia

C3 1. Terminal hairs coiled 2–3 times at the apex; ascoma 
less than,200 µm long ................................................................................... Aurea

 1. Terminal hairs coiled more than 3 times; ascoma 
greater than 200 µm long ............................................................................Spiralia

C4 1. Terminal hairs bright yellow in reflected light .................................. Atrobrunnea

 1. Terminal hairs gray, black or moderate olive in reflected light ..........................2

2. Terminal hairs longer than 600 µm, 5.0–8.0 µm 
wide at the midpoint, thick-walled, often hooked 
at the apex; ascospores with apical pore ...........................................Murora

2. Terminal hairs shorter than 600 µm, 2.0–4.0 µm 
wide at the midpoint, thin-walled, never hooked 
at the apex; ascospores with 1 apical or 
subapical germ pore .........................................................................Spiralia

D1 1. Asci clavate ................................................................................... Chaetomium

 1. Asci cylindrical ..............................................................................Achaetomium

D2    ............................................................................................................ Indica

D3 no group with this combination of characters

D4    .................................................................................................. Atrobrunnea
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Subgeneric taxa in Chaetomium and their distinguishing characteristics

A. Subgenus - Chaetomium

1. Section – Chaetomium:

a) fast growth on Weitzman & Silva-Hutner’s medium (5–10 mm/day)

b) textura intricata peridium type

c) bilaterally flattened ascospores (usually)

d) phialidic anamorph present in some species

representative species –  C. globosum, C. cruentum

2. Section – Bostrychode:

a) pale olive gray, bilaterally flattened, dextrinoid ascospores

b) ascomatal hairs gray or black

c) aerial mycelium rarely produced in culture

representative species – C. bostrychodes, C. causiaeformis, C. guadrangulatum

3. Section – Torulosa:

a) holoblastic anamorph (aleuriospores)

b) bilaterally flattened ascospores

c) ascomatal hairs blistered

representative – species – C. torulosum, C. distortum, C. semispirale

 Subsection – Farrowia:

a) ascomatal hairs smooth

representative species – C. seminudum

4. Section – Brasiliensia:

a) small ascomata (less than 200 µm high)

b) dark blue green pigment in culture

c) ascospores bilaterally flattened and ovate in front view
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d) asci cylindrical (usually)

representative species – C. brasiliense, C. medusarum, C. uniporum

5. Section – Crispata:

a) slow growth rate (less than 3 mm/day)

b) bilaterally flattened ascospores (ovate in front view)

c) asci cylindrical (usually)

d) ascomatal hairs contorted

representative species – C. crispatum,C. semen-citrulli

6. Section – Indica:

a) black ascomatal hairs (usually highly branched)

b) ovoid or bilaterally flattened ascospores

c) ascospores usually less than 7.0 µm long

representative species – C. indicum, C. spinosum, C. fusum

B. Subgenus – Murora

1. Section – Murora:

a) ellipsoidal ascospores

b) long thick-walled ascomatal hairs

representative species – C. murorum, C. circinatum

2. Section – Aurea:

a) ascospores usually crescent shaped (flattened on one side)

b) red pigment on Leonian’s medium (usually)

c) small ascomata (less than 200 µm high)

representative species – C. aureum, C. fusiforme

3. Section – Atrobrunnea:

a) ellipsoidal ascospores (usually)
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b) ascomatal hairs straight

representative species – C. atrobrunneum, C. gracile, C. lucknowense

4. Section – Spiralia:

a) ellipsoidal ascospores (usually)

b) ascomatal hairs coiled

representative species – C. spirale, C. gelasinosporum

5. Section – Cuniculora:

a) highly branched gray and black ascomatal hairs produced

b) ascospores ellipsoidal with 1 subapical germ pore

representative species – C. cuniculorum, C. teratoideum

C. Subgenus – Bommerella:

monotypic subgenus – C. trigonosporum

D. Subgenus – Achaetomium:

a) asci cylindrical

b) fast growth rate in culture (5–10  mm/day)

c) ascospores dark brown to black in transmitted light

d) ascomatal hairs mycelial-like

representative species – C. luteum, C. strumarium
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Chaetomium subgenus Chaetomium sub. nov.

Ascospores usually ovoid or bilaterally flattened. Ascomata often with well-
developed appendages.

Section Chaetomium sect. nov.

Ascomata ostiolate or non-ostiolate. Peridial type textura intricata or textura angularis. 
Ascomatal hairs welldeveloped and various shapes. Asci clavate or cylindrical. Ascospores 
bilaterally flattened (rarely with no apparent symmetry), brown or pink with 1 or 2 apical 
germ pore(s). Anamorph phialidic or absent. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial growth rate very fast.

Type – Chaetomium globosum

Key to species in section Chaetomium

The key to species for this section is actually a combination of two separate keys. 
The first is dichotomous and includes those species with unique characters. For this reason 
it should be attempted first. If the fungus in question is not included in the dichotomous 
key proceed to the synoptic key.

The synoptic key consists of a series of “key patterns” (Nobles, 1948). Each column 
represents a specific diagnostic character. The first symbol refers to the spore shape, the 
second to the spore length, the third to spore width, and so on. The specific symbol in 
each column has a precise meaning. For example, 1Θb-lo means the ascospores are not 
broadly umbonate, less than 10.5 µm long and less than 9.0 µm wide; an anamorph is 
absent; the terminal hairs are straight, upright and olive green in colour.

Those species that do not vary in any of the diagnostic characters are included in 
the key only once. Those species with variable characters, however, are included in several 
places in the key (e.g., Chaetomium cochliodes).

Dichotomous key to species in section Chaetomium

1. Ascomata ostiolate ......................................................................................................2

1. Ascomata non-ostiolate...............................................................................................9

2. Asci 4-spored................................................................... C. tetrasporum

2. Asci 8-spored ...................................................................................................3

3. Ascospores pink in transmitted light.......................................................... C. cruentum

3. Ascospores brown in transmitted light ........................................................................4

Return to KEY
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4. Ascospores with 2 germ pores .........................................................................5

4. Ascospores with 1 germ pore ...........................................................................6

5. Ascospores circular in front view (bilaterally flattened) ...................... C. macrosporum

5. Ascospores irregularly shaped and showing no 
apparent symmetry ............................................................................. C. nozdrenkoae

6. Terminal hairs spinose and highly branched ............................C. elatum

6. Terminal hairs not spinose or highly branched .................................................7

7. Ascospores distinctly triangular in side view ...................................... C. heterosporum

7. Ascospores elliptic in side view ...................................................................................8

8. Ascospores 16.9–20.3 µm long 
 C. megaspermum (see subgenus Achaetomium)

8. Ascospores less than 16.0 µm long ...................................... go to synoptic key

9. Ascomatal hairs present...................................................................................C. fimeti

9. Ascomatal hairs absent ........................................................................... C. albomyces
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Synoptic key characters in section Chaetomium

Spore Shape: I (lemon-shape and slightly apiculate), II 
(lemon- shape and broadly umbonate). 

Spore Length: Θ Most ascopores less than or equal to 10.5 
µm long

 π Most ascopores greater than 10.5 µm long

Spore Width: a – Most ascospores greater than or equal to 
9.0 µm wide in front view

 b – Most ascospores less than 9.0 µm wide in 
front view

Anamorph: + Present

 – Absent

Terminal Hair Type: 1 – straight and upright, less than or equal to 
4.0 µm wide in middle portion of hair

 2 – straight and interwoven, less than or equal 
to 4.0 µm wide in middle portion of hair

 3 – wavy and less than or equal to 4.0 µm wide 
in middle portion of hair

 4 – coiled and largest hairs between 4.0–7.0 
µm wide in middle portion of hair

 5 – coiled and largest hairs greater than 7.0 µm 
wide in the middle portion of the hair

Terminal Hair Colour: (in reflected light) g – gray or black

 o – olive green

 y - yellow
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Synoptic key to species in section Chaetomium
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C. globosum var. rectum 

I Θ b - 3 o

A) Ascospores 9.5–11.6 × 7.7–8.8 µm (mean length 10.5 µm) 
– C. olivaceum 

B) Ascospores 8.6–10.9 × 7.1–8.6 µm (mean length 9.5 µm) – 
C. globosum var. flavo-viride

C) Ascospores 7.5–9.0 × 5.7–7.0 µm (mean length 8.5 µm) – 
C. ochraceum 

I Θ b - 3 g
A) Ascospores 8.6–10.9 × 7.1–8.6 µm (mean length 9.5 µm) – 

C. globosum var griseum
B) Ascospores 7.5–9.0 × 5.7–7.0 µm (mean length 8.5 µm) – 

C. ochraceum
I Θ b - 3 y

C. hyaloperidium

I Θ b - 4 y
C. cochliodes

I Θ b - 4 g

A) All terminal hairs of same width, ascoma usually less than 
250 µm long and without rhizoids – C. spirochaete

B) Some terminal hairs wider than others, ascoma usually 
greater than 250 µm long and with well-developed rhizoids – 
C. cochliodes

I Θ b - 4 o
C. cochliodes

I Θ b - 5 g
C. aterrimum 

I π a - 1 o
C. tenuissimum 

I π a - 2 o
C. subaffine
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I π a + 2 g

A) All ascospores less than 10.0 µm wide usually without 
prominent apiculus----C. subaffine

B) At least some ascospores greater than or equal to 10.0 
µm wide, usually without prominent apiculus----C. 
subglobosum
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I π a - 3 g
C. coarctatum

I π a + 4 y
C. angustispirale

I π a + 4 g
C. angustispirale 

I π a - 4 g
C. spiculipilium (Ames, 1963) 

I π b - 1 o
C. tenuissimum 

I π b + 2 o
C. subaffine (ascoma usually greater than 280 µm long)

I π b + 2 g
C. subaffine 

I π b - 3 o
C. olivaceum (ascoma usually less than 280 µm long) 

I π b - 4 g

A) Terminal hairs of all same width, ascoma usually less than 
250 µm long and without rhizoids ----C. spirochaete 

B) Some terminal hairs wider than others, ascoma usually 
greater than 250 µm long, and well developed rhizoids 
----C. spiculipilium (see also C. cochliodes)

I π b + 4 g
C. angustispirale

I π b + 4 y
C. angustispirale

I π b + 4 o
C. angustispirale

II Θ b - 3 y
C. umbonatum (ascospores 7.9–10.1 × 5.6–6.4 µm)
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Chaetomium globosum Kunze, Mycologische Hefte 1: 15, 1817. 

ILLUSTRATIONS  

= Chaetomium chartarum Ehrenberg, Sylv. Myc. Berol. 15: 27, 1818.

= Chaetomium fieberi Corda, Icones 1: 24, 1837. (fide Ames, 1963).

= Chaetomium lanosum Peck, Rep. New York State Mus. Natural History 28: 64, 
1876. (fide Ames, 1963).

= Chaetomium fieberi var. chlorina Sacco Myc. Venet. X, 1876. (fide Ames, 
1963).

= Chaetomium orientale Cooke, Grevillea 5: 103, 1877. (fide Ames, 1963).

= Chaetomium cymatotrichum Cooke, Grevillea 12: 21, 1883. (fide Ames, 1963).

= Chaetomium kunzeanum var. fimicolum Bommer & Rousseau, Bull. Soc. Roy. 
Bot. Belgique 23: 207, 1884. (fide Ames, 1963).

= Chaetomium oospora Beauverie, Ann. Univ. Lyon. Nouv. Ser. 1(3): 201, 1900. 
(fide Ames, 1963).

= Chaetomium elasticae Koorders, Verhand. d. K. Akad. v. Wternscappen te 
Amsterdam 134: 185, 1907. (fide Ames, 1963).

= Chaetomium kunzeanum var. chlorina Mich., Bull. Soc. Myc. France 25: 202, 
1910. (fide Ames, 1963).

= Chaetomium subterraneum Swift & Povah, Mycologia 21: 210, 1929. (fide 
Ames, 1963).

= Chaetomium deustum Batista & Pontual, Bol. Sec. Agri Inc. & Com. 
Pernambuco 15: 72, 1948. (fide Ames, 1963).

= Chaetomium Kunzeanum Zopf. Nova Acta Leop. Carol. 42: 278, 1881.

= Chaetomium. mollipilium Ames, Mycologia 42: 644,·1950.

= Chaetomium coprophilum Narendra & Rao, Nova Hedwigia 27: 632, 1976.

= Chaetomium. rectum Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 14: 143, 1961.

= Chaetomidium. barbatum Traaen, Norw. in Nyt. Mag. Nat. Christiania 37,1914.
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Ascomata ostiolate, subspherical to ellipsoidal, 170–250 × 160–250 µm. Peridium 
brown in transmitted light, 15–17 µm thick, forming a textura intricata in surface view. 
Rhizoids well-developed. Terminal hairs wavy to loosely coiled or straight, up to 700 µm 
long and 2.5–3.5 µm wide at the midpoint, moderately to coarsely blistered and septate. 
Lateral hairs straight to wavy, up to 200 µm long and 2.5–3.0 µm wide at the midpoint, 
moderately to coarsely blistered and septate. Asci clavate, 8-spored, 55–65 × 10–13 µm. 
Paraphyses present. Ascospores biseriate, brown in transmitted light, bilaterally flattened, 
broadly elliptic in front view and narrowly elliptic in side view, 8.8–10.5(11.0)x7.2–8.6 × 
5.2–5.8 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Colony morphology variable. Mycelial growth rate 2.0–8.0 mm/
day. Advancing margin even or very convoluted and appressed. Aerial mycelium abundant 
or absent. Immersed mycelium and reverse colour dark olive brown to hyaline. Ascomata 
absent or rarely scattered in some sectors.

Leonian’s medium: Mycelial growth rate variable, 1.5–6.0mm day. Advancing margin 
very convoluted and immersed or raised. Aerial mycelium absent. Reverse colour dark 
olive brown to strong yellow. Ascomata abundant and mature after 7–14 days. Ascomatal 
hairs variable in colour (see discussion of varieties).

Weitzman & Silva-Butner’s medium: Mycelial growth rate very fast, 5.5–9.0 mm/
day. Advancing margin even and raised. Aerial mycelium cottony to funiculose and grayish 
yellow, obscured as ascomata develop. Reverse colour moderate olive to strong brown. 
Ascomata abundant and mature after 7 days. Ascomatal hairs variable in colour (see 
discussion of varieties).

Five varieties of C. globosum have been described and are distinguished by the 
following characters:

•	 var. flavo-viride Novak (1965): terminal hairs wavy, moderate olive to light 
olive green in reflected light.

•	 var. griseum Novak (1965): terminal hairs wavy, dark gray in reflected 
light.

•	 var. rectum Dreyfuss (1975): terminal hairs straight, moderate olive to light 
olive green in reflected light.

•	 var. arhizoides Dreyfuss (1975): terminal hairs wavy, dark gray in reflected 
light; rhizoids absent (material not seen).

•	 var. ochraceoides Dreyfuss (1975): terminal hairs wavy, bright olive green 
in reflected light (material not seen).

According to the Botanic Code one of these varieties should be designated var. 
globosum. However, it has not been possible to obtain type material of Chaetomiurn 
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globosum for this purpose, and I hesitate to neotypify the species until material from the 
type locality, Leipzig (D.D.R.), becomes available.

Specimens examined: C. globosum var. flavo-viride. CANADA: TRTC 48776, 
isolated from human hand, Ontario. TRTC 48779, from caribou dung, N.W.T. (near Cape 
Bathurst). TRTC 48776, isolated from wasp nest, Ontario.*TRTC 48780, isolated from 
greenhouse soil, Ontario. HLX 840, isolated from pasture soil, Nova Scotia. U.S.A.: *TRTC 
48737, isolated from soil under Liguidambar sp., Maryland. *TRTC 48747, from mouse 
dung, Illinois. COSTA RICA: TRTC 48758, isolated from forest soil, Monteverde. BRAZIL: 
*TRTC 48740, isolated from forest soil, Ceara. TANZANIA: TRTC 66.1719c, from herbivore 
dung, Kijuca Ngwelo Hill. FRANCE: TRTC 48771, from sheep dung, Provence. INDIA: 
TRTC 48766, from camel dung, Maharashtra, (from type of Chaetomium coprophilum). 
THAILAND: TRTC 48748, isolated from orchid leaf, near Pak Thong Chai.*TRTC 48750, 
isolated from rice straw compost, Ben Yang. SOLOMON ISLANDS: QM 154c, isolated 
from musette bag, New Georgia. *QM 153b, isolated from mosquito netting, New Georgia. 

C. globosum var. griseum. CANADA: TRTC 48767, isolated from wolf dung, N.W.T. 
(near Tuktoyaktuk). TRTC 48753, isolated from carnivore dung, Ontario. TRTC 48752, 
isolated from heavy metal contaminated soil, Ontario. U.S.A.: isolated from sugar cane, 
Hawaii. QM 459, isolated from cotton fabric, Washington D.C. COSTA RICA: TRTC 48749, 
isolated from forest soil, Monteverde. 

C. globosum var. rectum. U.S.S.R.: DAOM 93116, on old herbarium packet (culture 
from type of Chaetomium rectum). CANADA: TRTC 48778, isolated from deer dung, 
Ontario. TRTC 35600, isolated from pea stems, Ontario. SOLOMAN ISLANDS: QM 1007, 
isolated from raincoat, New Guinea, (culture from type of Chaetomium mollipilium). QM 
1008, isolated from tent, New Guinea. KENYA: TRTC 66.20, isolated from zebra dung, 
Aberdare Mts.

Notes: Chaetomium globosum is obviously highly variable and as a result may 
be confused with several closely related species. Chaetomium ochraceum Tschudy can 
be distinguished by its smaller ascospores and distinct colony morphology. Chaetomium 
coarctatum Serg. produces a similar colony to that of C. globosum but is differentiated by 
its very broad ascospores (8.7–10.1 µm wide in front view). Chaetomium kunzeanum Zopf. 
and C. subglobosum Serg. produce somewhat larger ascomata and ascospores than C. 
globosum. In addition, both C. subglobosum and C. kunzeanum form a phialidic anamorph. 
Chaetomium olivaceum Cooke & Ellis is morphologically similar to C. kunzeanum but does 
not produce an anamorph (Muller & Sedlar, 1978). For a more detailed discussion of C. 
olivaceum refer to the species description of C. kunzeanum. Extremely atypical forms of 
Chaetomium cochliodes Palliser may resemble C. globosum var. flavo-viride, however, 
they can usually be distinguished by colony morphology and ascospore shape. The 
ascospores of C. cochliodes have more well developed apiculi at the ends of the spores, 
and on Leonian’s medium, C. cochliodes usually produce non-ostiolate ascomata with 
poorly differentiated hairs while C. globosum var. flavo-viride forms ostiolate ascomata 
with well differentiated hairs.
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The immature ascospores of C. globosum have been described as slightly reddish 
(Domsch et al., 1980; Dreyfuss, 1975),however, I have only observed this colour in spores 
mounted in lactic acid. In water, the young ascospores are hyaline. The colour change 
is probably a reaction to the lactic acid mounting medium and not a naturallu occurring 
condition. I have seen this same reaction in immature ascospores of C. cochliodes.

In an examination of Chaetomium species for cytotoxic metabolites, Udagawa et.al. 
(1979) reported that culture of C. mollipilium (QM 1007), C. rectum Serg. (CBS 164.62 = 
DAOM 93116) and C. subaffine (TRTC 35600) produce highly carcinogenic compounds 
(chaetoglobosins). All 3 of the above cultures have been examined either by Dr. M Dreyfuss 
or myself and are considered to represent Chaetomium globosum var. rectum Dreyfuss.

It should be noted that isolate QM 459 (= CBS 148.51 = IFO 6347 = USDA 1042.4= 
ATCC 6205 = NRRL 1870-NRC V-159 = CMI 45,550) represents C. globosum var. griseum. 
This culture has been used extensively in testing mould proofing.

A great deal has been published of the physiology, biochemistry, and habitat 
preferences of C. globosum. For an account of such studies the reader is referred to 
Domsch et al. (1980). Aspects of the ascomatal development of C. globosum are reported 
by Chadefaud & Avellanas (1967), Whiteside (1957) and Froeyen (1980).
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Table 1:  Spore size and mycelial growth rate of Chaetomium globosum cultures 

Collection number Ascospore size (µm) 
(mean) (front view)6

Growth rate on Weitzman &  
Silva-Hutner medium (mm/day) 

(27 °C)
var. flavo-viride 

TRTC 48771 9.6 × 7.7 7.5 – 8.0
TRTC 48776 9.3 × 7.6 7.5 – 8.0
QM 154c 9.5 × 7.9 8.5 – 9.0
TRTC 48779 9.7 × 7.8 7.5 – 8.0
TRTC 48751 9.3 × 7.6 7.5 – 8.0
TRTC 48748 10.0 × 8.1 5.5 – 6.0
TRTC 48563 9.8 × 7.8 7.5 – 8.0
QM 153b 9.6 × 7.8 7.0 – 7.5
TRTC 48758 9.8 × 7.9 7.5 – 8.0
TRTC  
66.1719c

9.7 × 7.7 7.5 – 8.0

TRTC 48766 9.7 × 8.3 7.5 – 8.0
HLX 840 9.7 × 7.9 8.0 – 8.5

var. griseum

TRTC 48767 9.6 × 7.8 8.5 – 9.0
QM 459 9.6 × 7.8 7.0 – 7.5
TRTC 48781 9.5 × 7.4 7.0 – 7.5
TRTC 48753 9.3 × 7.7 7.5 – 8.0
TRTC 48752 9.6 × 7.8 6.5 – 7.0
QM 2664 9.5 × 7.6 7.5 – 8.0
TRTC 48749 10.0 × 7.9 7.5 – 8.0

var. rectum

DAOM 93116 9.7 × 7.8 7.5 – 8.0
TRTC 48778 10.0 × 8.3 8.0 – 8.5
QM 1007 9.4 × 7.9 8.0 – 8.5
QM 1008 9.6 × 7.7 8.0 – 8.5
TRTC 35600 9.6 × 7.5 7.5 – 8.0
TRTC 66.20 9.6 × 7.6 8.0 – 8.5

6 mean value (n=30)
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Chaetomium albomyces (Cooney & Emerson) Carter comb. Nov.

ILLUSTRATIONS PAGE  

Ξ Myriococcum albomyces Cooney & Emerson, Thermophilic Fungi: 60, 
1964.

Ξ Melanocarpus albomyces (Cooney & Emerson) v. Arx, Studies in 
Mycology No.8: 17, 1975.

Ξ Thielavia albomyces (Cooney & Emerson) Malloch & Cain, Can. J. Bot. 
50: 65, 1973.

Ascomata non-ostiolate, spherical, 150–250 µm diam. Peridium brown to black in 
transmitted light, forming a textura angularis in surface view. Rhizoids absent. Ascomatal 
hairs absent. Asci clavate, 8-spored, 40–55 × 15–20 µm. Paraphyses not observed. 
Ascospores biseriate, dark brown in transmitted light, bilaterally flattened, broadly elliptic to 
broadly ovate in front view and narrowly elliptic in side view, 13.0–15.7 × 10.9–13.5x8.7–11.3 
µm,with 1 apical germ pore. Ascogonial coil not observed. Mycelial hairs absent. Anamorph 
thallic, abundant on Leonian’s and Weitzman & Silva-Hutner’s media but rare on Czapek’s 
medium. Conidia hyaline, intercalary, thick-walled, smooth, cylindrical, clavate or fusiform, 
with truncate ends, occasionally branched, 25–45 × 5–8 µm.

Czapek’s medium: (45 °C) Mycelial growth rate very fast, 17–19 mm/ day. Advancing 
margin wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
hyaline. Ascomata absent.

Leonian’s medium: (45 °C): Mycelial growth rate very fast, 10–12 mm/day. Advancing 
margin even and raised. Aerial mycelium downy to cottony and white to yellowish white. 
Reverse pale yellow. Ascomata scattered beneath aerial mycelium and mature after 5 
days. Ascomata brown to black.

Weitzman & Silva-Hutner’s medium (45 °C): Mycelial growth rate very fast, 10–12 
mm/day. Advancing margin even and raised. Aerial mycelium downy to cottony and 
yellowish white. Reverse colour not distinct. Ascomata scattered and mature after 5 days. 
Ascomata brown to black.

Specimen examined: U.S.A.: CBS 177.67, isolated from leaf litter, California (type 
culture).

Notes: Chaetomium albomyces is included in the section Chaetomium on the basis 
of the broadly elliptic, bilaterally flattened ascospores.

This taxon is an example of a thermophilic Chaetomium species in the sense of 
Millner (1977). Mycelial growth rate is very fast at 45 °C but at 27 °C on the above 3 media 
the growth rate is very slow (less than 1.0 mm/day) and no ascomata are produced.

Return to DICHOTOMOUS KEY
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Chaetomium angustispirale Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 11: 115, 1956. 

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal to ovoid, 400–450 × 340–370 µm. Peridium 34–40 
µm thick, brown in transmitted light, forming a textura intricata in surface view. Rhizoids 
well-developed. Terminal hairs coiled 3–5 times (straight hairs also present), up to 650 µm 
long and 5.0–7.0 µm wide at the midpoint, coarsely blistered, branched and indistinctly 
septate. Lateral hairs straight to wavy, up to 300 µm long and 4.0–5.0 µm wide at the 
midpoint, coarsely blistered and septate. Asci clavate, 8-spored, 75–85 × 13-.15 µm. 
Paraphyses present. Ascospores biseriate, brown in transmitted light, bilaterally flattened, 
broadly elliptic and apiculate to umbonate in front view, narrowly elliptic in side view, 
10.2–11.8 × 7.8–8.9 × 5.2–6.3 µm, with 1 apical germ pore. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph produced in isolated areas on all 
media, enteroblastic (phialidic). Conidia pyriform, 2.8–3.7 × 1.5–2.2 µm, catenulate, smooth 
and hyaline, produced from single phialides (15–20 × 3 µm).

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin convoluted and raised. Aerial mycelium cottony and dark greenish yellow to light 
olive. Reverse colour light olive. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/day. Advancing 
margin even and raised. Aerial mycelium very dense, cottony and brilliant yellow to vivid 
yellow. Reverse colour light yellow to brilliant yellow. Ascomata scattered (not mature after 
21 days incubation).

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/
day. Advancing margin even and raised. Aerial mycelium very dense, cottony and brilliant 
yellow. Reverse colour indistinct. Ascomata scattered on agar surface and mature after 
14–21 days.

Specimen examined: CANADA: TRTC 47862, on decorticated branch of Acer sp., 
Ontario.

Notes: Chaetomium angustispirale was originally isolated from the wood of an Ulmus 
sp. from Balaschevskaja, U.S.S.R. The isolate studied in the present work was found on an 
old decorticated branch of an Acer sp. The ascomatal hairs on the natural substrate were 
brilliant yellow. In culture, on most media, the hair colour is similar to that on the natural 
substrate; however on YpSs medium the terminal hairs appear gray.

This species somewhat resembles C. cochliodes but can be differentiated by the 
larger ascospores and ascoma as well as the presence of phialidic anamorph. The latter was 
not observed on the natural substrate. Although no crossing experiments were performed 
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for this isolate, studies of the type culture indicate a heterothallic condition for the species 
(Sedlar et al., 1972; Sedlar et al., 1973; Muller & Sedlar, 1977).
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Chaetomium aterrimum Ellis & Everhart ex. Palliser, N. Am. Flora 3: 62, 1910.

ILLUSTRATIONS 

Ascomata ostiolate,subspherical, 180–200 × 180–200 µm. Peridium brown in 
transmitted light, in surface view forming a textura intricata (?). Rhizoids well-developed. 
Terminal hairs coiled 10–13 times, up to 550 µm long and 7.5–9.5 µm wide at the midpoint, 
unbranched, coarsely blistered, indistinctly septate and dark brown to black in reflected 
light. Lateral hairs straight, up to 225 µm long and 3.0–4.0 µm wide at the midpoint, coarsely 
blistered and septate. Asci not observed. Paraphyses not observed. Ascospores brown in 
transmitted light, bilaterally flattened, broadly elliptic in front view and narrowly elliptic in 
side view, 7.1–8.3 × 6.0–6.8 × 4.8 -5.2 µm, with 1 apical germ pore.

No cultures of this species were available for study.

Specimen examined: U.S.A.: Bartholemew 448 (U.S.D.A.), on old stems of Triticum 
sp. (winter wheat), Kansas (Rockport), (HOLOTYPE).

Notes: There has been a certain amount of confusion concerning the concept of this 
species. Millner (1975) described the peridial type as textura intricata and the ascospores 
as dark olive brown based on specimens from Pakistan. Dreyfuss (1975) however, 
considered the species in the ‘bostrychodes’ group, characterized by a textura angularis 
peridial type and light olive gray ascospores.The brown coloured ascospores and textura 
intricata peridial type of the type specimen, however, indicate an affinity with the section 
Chaetomium, and it is included in that section in the present work.

Except for Millner’s report of C. aterrimum from Pakistan little is known of the 
distribution of this species.
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Chaetomium coarctatum Serg., Not. Syst. Sect. Crypt. lnst. Bot. Acad. Sci. U.S.S.R. 
14: 146, 1961.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 150–320 × 230–280 µm. Peridium 
brown in transmitted light, 15–17 µm thick, forming a textura intricata in surface view. 
Rhizoids present. Terminal hairs wavy to loosely coiled 4–6 times, up to 500 µm long and 
3.5–4.5 µm wide at the midpoint, moderately blistered and septate. Lateral hairs straight, 
up to 200 µm long and 2.5–3.5 µm wide at the midpoint, moderately blistered and septate. 
Asci clavate, 8-spored, 70–80 × 9–12 µm. Paraphyses present. Ascospores biseriate, 
brown in transmitted light, bilaterally flattened, broadly elliptic to almost circular in front 
view, 10.5–12.9 × 8.7–10.·1 × 6.7–7.0 µm, with 1 apical germ pore. Ascogonial coil short 
stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Specimens examined: U.S.S.R.: DAOM 67600, isolated from seeds of Campanula 
mediae L., (type). CANADA: TRTC 48756, from caribou dung, N.W.T. (near Tuktoyaktuk). 
KENYA: TRTC 66.469f, from elephant dung, Mt. Kenya.

Czapek’s medium: Mycelial growth rate moderately fast but difficult to measure as 
a result of sectoring. Advancing margin very convoluted and immersed. Aerial mycelium 
cottony and pale white. Immersed mycelium strong brown to deep greenish yellow. Reverse 
colour deep brown to deep greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day, during first 
ten days of growth. After 10 days sectors develop. Advancing margin very convoluted and 
immersed. Aerial mycelium absent. Reverse colour olive brown to deep yellow. Ascomata 
scattered in dense clusters and mature after 7–14 days. Ascomatal hairs olive gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 5.5–6.0 mm/day. 
Advancing margin even to slightly raised. Aerial mycelium indistinct after 21 days. Reverse 
colour not distinct. Ascomata densely clustered and mature after 7 days. Ascomatal hairs 
grayish olive green.

Notes: This species belongs in the section Chaetomium as indicated by the bilaterally 
flattened ascospores, the textura intricata peridial cells and the fast growth rate on 
Weitzman & Silva-Hutner’s medium. Chaetomium coarctatum has often been confused 
with C. globosum Kze.; however they can be distinguished on the basis of spore size and 
to a lesser extent on terminal hair width. In addition, several authors (Udagawa, 1960: 
Lodha, 1964a) have confused C. coarctatum with C. olivaceum Cooke & Ellis. The two 
species, however, can be differentiated by spore shape and ascoma size. Chaetomium 
olivaceum has ascospores with more strongly developed apiculi and smaller ascomata 
than C. coarctatum.
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The specimen studied by Czerepanova (1962a) as C. globosum, probably represents 
C. coarctatum.
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Chaetomium cochliodes Palliser, N. Am. Flora 3: 61, 1910.

= Chaetomium flexuosum Palliser, N. Am. Flora 3: 16, 1910 (fide Ames, 1963).

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 200–380 × 200–340 µm. Peridium 
20–30 µm thick, brown in transmitted light, forming a textura intricata in surface view. Rhizoids 
well-developed. Terminal hairs coiled 3–6 times (straight hairs may also be present), up to 
600 µm long and 4.0–6.0 µm wide at the midpoint, rarely branched, moderately to coarsely 
blistered, and indistinctly septate. Lateral hairs straight or coiled at the tip, up to 200 µm 
long and 3.0–4.0 µm wide at the midpoint, coarsely blistered and indistinctly septate. Asci 
clavate, 8-spored, 50–70 × 8–12 µm. Paraphyses present. Ascospores biseriate, brown in 
transmitted light, bilaterally flattened, broadly elliptic and apiculate in front view, narrowly 
elliptic in side view, 8.6–10.4 × 7.0–8.3 × 5.6–6.6 µm, with 1 apical germ pore. Ascogonial 
coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate variable, 1.0–4.0 mm/day. Advancing margin 
very convoluted (due to sectoring) and immersed. Aerial mycelium downy and moderate 
olive to dark greenish yellow. Reverse colour moderate olive to dark greenish yellow. 
Ascomata absent. Slight actinomycete-like odour associated with culture.

Leonian’s medium: Mycelial growth rate fast, 4.5–6.0 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium silky to felty and dark yellow to moderate olive. 
Reverse colour dark greenish yellow to pale yellow. Ascomata scattered and mature after 
14–21 days. Ascomatal hairs deep greenish yellow. An odour of actinomycetes or curry 
associated with the culture.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 7.0–8.5 mm/day. 
Advancing margin even and raised. Aerial mycelium silky to funiculose and yellow, often 
obscured after 7 days (due to developing ascomata). Reverse colour indistinct. Ascomata 
abundant and mature after 7 days. Ascomatal hairs light olive to dark grayish olive. An 
odour of actinomycetes or curry often associated with the culture.

Specimens examined: CANADA: TRTC 48773, isolated from wasp nest, Ontario. 
TRTC 48755, isolated from pileus of Cortinarius sp., Onto TRTC 48562, isolated from filter 
paper, Onto TRTC 48184, isolated from heavy metal contaminated soil, Onto (Sudbury). 
TRTC 48560, isolated from hull of boat, Onto TRTC 48774, isolated from stems and leaves 
of Aster sp., Onto HLX 833, isolated from pasture soil, Nova Scotia (Nappan). TRTC 
48772, isolated from wooden bench top, Quebec (Montreal). *TRTC 48775, isolated from 
wolf dung, N.W.T. (Tuktoyaktut). PORTUGAL: CBS 507.66, isolated from decaying roots 
of Betula verrucosa, (deposited as C. lusitanicum). TANZANIA: TRTC 66.3377dd, isolated 
from cow dung, S of Longido. QM 622, Tropical America (without further collection data) 
(deposited as C. spirale).
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Notes: Chaetomium cochliodes displays several interesting features in culture. 
The unique actinomycete-like odour, produced by most isolates, is very pronounced on 
Leonian’s and Weitzman & Silva-Hutner’s media but weak on Czapek’s medium. In addition, 
on Leonian’s medium the ascomata are commonly cleistothecial (non-ostiolate) and the 
ascomatal hairs short and distorted. These characters often aid in distinguishing atypical 
forms of C. cochliodes from C. globosum isolates (see discussion of C. globosum).

The ascomatal hairs of C. cochliodes also show a certain degree of colour variation 
similar to that observed in C. globosum. In most isolates the terminal hair colour is dark 
olive (reflected light); however, in TRTC 48744 the hairs are strong yellow in colour.

Several species resemble C. cochliodes and these are distinguished by the characters 
presented in the key. Two species not treated in this study, C. angustum Chivers (Chivers, 
1915) and C. spiculipilium Ames(Ames, 1963) are also similar to C. cochliodes. Chivers 
(1915) distinguished C. angustum by the production of 3 distinct terminal hair types and 
Dreyfuss (1975) differentiated C. spiculipilium from C. cochliodes on the basis of the larger 
ascomata and ascospores. Chaetomium lusitanicum Gomes (Gomes & Santos 1953) also 
appears similar to C. cochliodes and should be examined comparatively with this species.

Chaetomium cochliodes is a cosmopolitan species and frequently isolated from 
a wide variety of substrates. Almost as commonly isolated as C. globosum, this species 
has been the subject of many physiological studies. For a full review of such articles the 
reader is referred to Domsch et al. (1980).
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Chaetomium cruentum Ames. U.S. Army Res. & Dev. Series No. 2: 20, 1963

ILLUSTRATIONS 

Ascomata ostiolate, spherical to ovoid, 200–250 × 170–210 µm. Peridium pale 
yellow in transmitted light, forming a textura intricata in surface view. Rhizoids poorly 
developed. Terminal hairs straight to wavy, up to 450 µm long and 2.5–3.5 µm wide at 
the midpoint, smooth to finely blistered, rarely branched, and indistinctly septate. Lateral 
hairs straight, up to 200 µm long and 2.0–3.0 µm wide at the midpoint, smooth to finely 
blistered and indistinctly septate. Asci clavate, 8-spored, 35–50 × 11–13 µm. Paraphyses 
present. Ascospores biseriate, pale pink in transmitted light, bilaterally flattened, broadly 
elliptic in front view and narrowly elliptic in side view, 8.8–10.2 × 7.2–8.3 × 5.6–6.0 µm, 
with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs 
absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 1.5–2.5 mm/day. Advancing margin 
very convoluted due to sectoring. Aerial mycelium absent. Immersed mycelium and reverse 
colour grayish greenish yellow to dark grayish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/ day. Advancing margin 
wavy and immersed. Aerial mycelium absent. Immersed mycelium moderate yellow to dark 
yellow. Reverse colour deep yellow to light olive brown. Ascomata scattered and mature 
after 14 days. Ascomatal hairs light yellow. Ascospore cirri dark pink to light grayish red.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 9.5–10.0 mm/day. 
Advancing margin even and raised. Aerial mycelium cottony during first 7 days, obscured 
as ascomata develop. Reverse colour light olive brown to moderate olive brown. Ascomata 
abundant and mature after 7 days. Ascomatal hairs brilliant orange yellow to moderate 
orange yellow. Ascospore cirri moderate pink to grayish pink.

Specimen examined: U.S.A. TRTC 49050, isolated from paper, Virginia (near Ft. 
Belvoir), (culture from type, deposited by H.K. Seth).

Notes: The absence of any melanin pigment distinguishes this fungus from other 
members of the section Chaetomium. The only other Chaetomium taxon without melanin 
pigments is a hyaline mutant of C. atrobrunneum (Udagawa & Takada, 1968), but this 
fungus belongs in the section Atrobrunnea.

Apart from the lack of dark pigments C. cruentum appears morphologically similar 
to C. globosum. It can be distinguished from this species however, by the faster growth 
rate on Weitzman & Silva-Hutner’s medium and the distinct neck region on the ascomata.

Return to KEY

Return to DICHOTOMOUS KEY
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Chaetomium elatum Kunze, Deutschl. Schwamme 8:3, 1818.

ILLUSTRATIONS 

Ξ Chaetomium elatum Kunze. ex Fr., Syst.Mycol. 3: 254, 1829 (fide 
Hughes, 1958)

Ξ Conoplea elata (Kze.) Spreng., Linn.Syst.Veg.XVI, 4: 554, 1827 (fide 
Hughes, 1958).

= Conoplea cylindrica Pers. Tent. Disp. Meth. Fung. p.55, 1797. (fide Hughes, 
1958).

Ξ Conoplea comosa de Brondeau, Mem. Soc. Linn. Paris 4: 198, 1826. 
(fide Hughes, 1958).

Ξ Psilonia cylindrica (Pers.) Fr., Syst.Mycol. 3: 452, 1832. (fide Hughes, 
1958).

Ξ Chloridium cylindricum (Pers.) Rabenh., Deutsch1. Krypt-Flora 1:75, 
1884.

= Sphaeria cornata Tede, Fung. Mecklenb. 2: 14, 1871. (fide Ames, 1963).

= Conoplea atra Pers., Syn.Meth.Fungi., p. 235, 1801. (fide Hughes, 1958).

Ξ Chaetomium atrum (Pers.) Link, Linn.Spec.Plant.IV, 6: 46,1824. (fide 
Hughes, 1958).

= Sphaeria scopula Sow., English Fungi 3: 386, 1803. (fide Hughes, 1958).

= Chaetomium pannosum Wallr., Flora Crypt. German. 2:267, 1833. (fide 
Hughes, 1958).

= Sphaeria chaetomium Lib., Pl.Crypt.Arduenn. 4: 344, 1837. (fide Hughes, 
1958)

= Chloridium ovoideum Corda, Icon.Fung. 1:17, 1837. (fide Hughes, 1958).

= Chaetomium langeniforme Corda, Icon.Fung. 1:24, 1837. (fide Hughes, 1958).

= Chaetomium affine Corda, Icon.Fung. 4:37, 1840. (fide Hughes, 1958).

= Chaetomium graminis Rabenhorst, Bot.Zeit. 34: 569, 1851. (fide Ames, 1963).

= Chaetomium graminicola Fuckel, Fungi Rhen. VII: 647, 1863. (fide Ames, 
1963).

Return to DICHOTOMOUS KEY
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= Chaetomium fieberi Fuck., Symb. Myc. 90, 1869. (fide Hughes, 1958).

= Chaetomium libertii Roumeguere & Patouiilard, Rev.Myc. 5:15, 1883. (fide 
Ames, 1963).

= Chaetomium atrum var. distinctum Roumeguere, Rev.Myc. 8: 198, 1896 (fide 
Ames, 1963).

= Chaetomium atrum var. therryana Roumeguere & Patouillard, Rev.Myc.S. 29, 
1883 (fide Ames, 1963).

= Chaetomium velutinum Ellis & Everhart, Jour. Myc. 1:90, 1885. (fide Ames, 
1963).

= Chaetomium fieberi var. chartarum Roumeguere, Fung.Gall. LIX 59: 5827, 
1891. (fide Ames, 1963).

= Chaetomium glabrescens Ell. & Ev., Proc.Acad.Nat.Sci.Phil. 1893: 130, 1893. 
(fide Ames, 1963).

= Chaetomium comatum var. ligni Roumeguere, Fung.Gall. LXIV, 6309.

= Chaetomium virgecephalum Ames, U. S. Army Res. & Dev. Ser. No.2: 42, 
1963. (fide Muller & Sedlar, 1978).

= Chaetomium rampilosum Schaumann, Ark. Mikrobiol. 91: 98, 1973.

Ascomata ostiolate,subspherical to ellipsoidal, 220–350 (400) × 220–340(400) µm. 
Peridium brown in transmitted light, forming a textura intricata in surface view. Rhizoids well 
developed (up to 300 µm long). Terminal hairs straight, up to 700 µm long and 5.0–6.0 µm 
wide at the midpoint, highly branched, coarsely blistered and indistinctly septate. Lateral 
hairs straight, up to 150 µm long and 3.5–4.5 µm wide at the midpoint, coarsely blistered and 
septate. Asci clavate, 8-spored, 70–85 × 9–13 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, bilaterally flattened, broadly elliptic and apiculate to 
umbonate in front view, narrowly elliptic in side view, 10.2–13.4 × 8.3–9.8 × 6.3–7.4 µm, 
with 1 apical germ pore. Ascogonial coil short and stipitate and irregularly coiled. Mycelial 
hairs absent. Anamorph produced abundantly in some isolates and scattered to absent in 
other isolates, enteroblastic (phialidic). Conidia unicellular, pyriform (truncate at the base), 
2–3 × 1–2 µm, hyaline, smooth, catenulate, produced from simple or branched phialides 
(10–40 × 1.5–2.5 µm)

Czapek’s medium: Mycelial growth rate variable due to abundant sectoring, 1.5–5.0 
mm/day. Advancing margin convoluted and immersed. Aerial mycelium absent. Immersed 
mycelium light olive to moderate greenish yellow. Reverse colour light olive. Ascomata 
absent.

Leonian’s medium: Mycelial growth rate very fast, 4.5–6.0 mm/day. Advancing margin 
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even and raised. Aerial mycelium funiculose to silky and yellowish white to light yellow. 
Reverse colour yellowish white to pale greenish yellow. Ascomata scattered to abundant 
and mature after 7–14 days. Ascomatal hairs olive black (rarely with yellow droplets on 
surface).

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 5.0–6.0 mm/
day. Advancing margin even and raised. Aerial mycelium silky to funiculose and pale 
yellow to yellowish white, obscured as ascomata develop. Reverse colour grayish olive. 
Ascomata abundant and mature after 7–14 days. Ascomatal hairs olive black (rarely with 
yellow droplets on the surface).

Specimens examined: CANADA: TRTC 48769, isolated from nesting material of 
vole, Ont. (homothallic). TRTC 48768, isolated from commercial spices, Ont. (homothallic). 
TRTC 48930, isolated from wooden broom, Ont. (homothallic). U.S.A.: TRTC 48941, 
isolated from soil under high tide debris (seashore), California (homothallic). TRTC 48907, 
isolated from racoon dung, New York (heterothallic). GERMANY: CBS 910.70, isolated 
from Ammophila arenaria collected on dunes, Helgoland Is. (North Sea), (culture from type 
of Chaetomium ramipilosum.

Notes: As noted in the species description, C. elatum is somewhat variable in a 
number of characters including colonial morphology on Czapek’s medium, ascomatal size 
and anamorph production. A high degree of sectoring was recorded on Czapek’s medium 
which accounted for the variability in growth rate. Other media used in this study did not 
elicit this response. Ascomatal size also varied from isolate to isolate, the smallest of which 
was TRTC 48768 (220–280 × 220–280 µm), and the largest was TRTC 48941 (350–425 
× 340–400 µm).

Dreyfuss (1975) distinguished C. elatum from C. virgecephalum on the basis of 
ascoma size and mating behavior. He argued that C. elatum produced larger ascomata and 
was heterothallic while C. virgecephalum formed smaller ascomata and was homothallic. 
In mating studies conducted by Muller & Sedlar (1977, 1978), isolates of C. elatum were 
crossed successfully with isolates of C. virgecephalum and based on these results they 
concluded that the 2 taxa represent one species with both homothallic and heterothallic 
representatives. 

Correlated with breeding type is the presence or absence of an anamorph. Based 
on the cultures examined in the present work, heterothallic isolates produce an abundance 
of the anamorph while in homothallic isolates the anamorph is rare or absent. Germination 
tests using the conidia from the anamorph of TRTC 48907 were unsuccessful. 

Due to a recent change to 1753 in the starting date for naming fungi, several older 
names should be considered for this species. These include Sphaeria comata Tode (Tode, 
1791), Conoplea cylindrica Persoon (Persoon, 1797), Conoplea atra Persoon (Persoon, 
1801) and Sphaeria scopula Sow. (Sow., 1803). A thorough examination of authentic 
material is necessary to determine the correct name for this species. Two other species, 
Chaetomium kauffmanianum Povah (Povah, 1931) and C. ascotrichoides Calviello (Calviello, 
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1972), should also be re-evaluated under the present concept of C. elatum.

Chaetomium elatum has been isolated from a variety of substrates including dung, 
soil, seeds (Skolko & Groves, 1948) and decaying plant material, and it appears to be 
cosmopolitan.
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Chaetomium fimeti Fuckel, Enum. Fung. Nass., Sere 1: 491, 1861.

ILLUSTRATIONS  

Ξ Thielavia fimeti (Fuckel) Malloch & Cain, Mycologia 65: 1064, 1973.

Ξ Chaetomidium fimeti (Fuckel) Sacc., Syll. Fung. 1: 39: 1882.

= Chaetomidium subfimeti Seth, Trans. Brit. Mycol. Soc. 50: 46, 1967.

Ξ Thielavia subfimeti (Seth) Malloch & Cain, Mycologia 65: 1070, 1973.

= Chaetomium atrum var. therryana Roumeguère & Patouillard Rev. Mycol. 5: 29, 
1883 (fide Chivers, 1915).

= Chaetomium globosum Kunze var. chartarum Roumeguère, Fung. Gall. No. 
4438, 1888 (fide Ames, 1963).

Ascomata non-ostiolate subspherical, 150–250 µm diam. Peridium brown to black 
in transmitted light, forming a textura angularis in surface view. Rhizoids absent. Ascomatal 
hairs of 2 distinct types: 1) originating from the base of the ascoma, dark brown to black 
in transmitted light, straight, up to 1500 µm long and 4.0–5.0 µm wide at the midpoint, 
smooth, unbranched and indistinctly septate; 2) evenly distributed on the ascoma surface, 
light brown in transmitted light, straight, up to 200 µm long and 3.0–4.0 µm wide at the 
midpoint, coarsely blistered, unbranched and septate. Asci clavate, 8-spored, 60–80 × 10–13 
µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted light, bilaterally 
flattened, broadly elliptic in front view, and narrowly elliptic in side view, 7.8–9.8 × 6.7–7.8 
× 5.4–6.1 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour light olive to moderate olive. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
convoluted and raised. Aerial mycelium funiculose and light olive to dark greenish yellow. 
Reverse colour light olive to dark greenish yellow. Ascomata scattered and immature after 
21 days. Ascomatal hairs light yellow to vivid yellow.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Aerial mycelium woolly and white to moderate olive. Reverse colour light grayish 
olive. Ascomata densely clustered on agar surface and in aerial mycelium, mature after 
7–14 days. Ascomatal hairs grayish greenish yellow to light olive.

Specimen examined: U.S.A.: DAOM 146009, isolated from soil, California. 

Return to DICHOTOMOUS KEY
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Notes: Fuckel (1861) originally described this species in the genus Chaetomium 
although subsequent authors (Saccardo, 1882; Malloch & Cain, 1973; v. Arx, 1975) have 
preferred to maintain the species as distinct from Chaetomium because of the nonostiolate 
ascomata. In the present study, however the species is reinstated in Chaetomium on the 
basis of its bilaterally flattened ascospores and distinct colony morphology.

The original description of C. fimeti was based on material with large spores (13–16 
× 10–13 × 8–9 µm). Seth (1967) described a similar species, C. subfimeti, on the basis 
of its smaller ascospores (7–10 × 6–8 × 5–6 µm); however Udagawa & Furuya (1975) 
discovered isolates in Japan, intermediate in spore size and for this reason the 2 species 
are included in synonymy here. The isolate examined in this study is the small-spored type.

Although no anamorph was found in the material examined here, Malone & Muskett 
(1964) observed a phialidic anamorph in an isolate from oat seeds in N. Ireland.
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Chaetomium heterosporum Rikhy & Mukerji, Kavaka 1:37, 1973.

ILLUSTRATIONS  

Ascomata ostiolate, subspherical, 220–280 × 220–280 µm. Peridium brown is 
transmitted light, in surface view forming a textura intricata. Rhizoids well developed. 
Terminal hairs wavy, up to 500 µm long and 2.5–3.5 µm wide at the midpoint, finely blistered, 
indistinctly septate and unbranched. Lateral hairs straight to wavy, up to 150 µm long 
and 2.5–3.5um wide at the midpoint, finely blistered and indistinctly septate. Asci clavate, 
8-spored, 50–60 × 10–13m. Paraphyses present. Ascospores biseriate, brown in transmitted 
light, bilaterally flattened, broadly elliptic to almost circular in front view and triangular in 
side view, 8.7–10.1 × 8.2–9.2 × 6.7–6.9 µm, with 1 apical germ pore. Ascogonial coil short 
stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/day. Advancing 
margin even and raised. Aerial mycelium downy and moderate olive brown. Reverse colour 
moderate olive brown. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 5.0–5.5  mm/day. Advancing 
margin even and raised. Aerial mycelium absent. Immersed mycelium and reverse colour 
grayish yellow green. Ascomata abundant and mature after 7–14 days. Ascomatal hairs 
light grayish olive.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 6.0–6.5 mm/
day. Advancing margin even and raised. Aerial mycelium absent. Immersed mycelium and 
reverse colour light grayish olive. Ascomata abundant and mature after 7 days. Ascomatal 
hairs light grayish olive to grayish olive.

Specimen examined: INDIA: IMI 176873, isolated from leaves of Triticum sp, Punjab 
(Delhi), (HOLOTYPE).

Notes: Originally described as producing variably shaped ascospores, the spores 
of C. heterosporum are in fact quite regularly swollen on one side and appear triangular 
in side view. This is the only character that distinguishes this species from C. globosum. 
According to the type description, Chaetomium madrasense Natrajan (Natrajan, 1971) 
appears similar to C. heterosporum and may in fact be synonymous. If this is the case, 
Chaetomium madrasense would have priority as the earliest published epithet.

Return to DICHOTOMOUS KEY
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Chaetomium hyaloperidium Carter, sp. nov.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ovoid, 160–200 × 120–150 µm. Peridium pale 
pink to hyaline in transmitted light, forming a textura epidermoidea or textura intricata in 
surface view. Rhizoids poorly developed. Terminal hairs straight to wavy, up to 400 µm long 
and 1.5–3.0 µm wide at the midpoint, finely blistered, unbranched and septate. Lateral hairs 
straight to wavy, up to 200 µm long and 1.5–2.5 µm wide at the midpoint, finely blistered 
and septate. Asci clavate, 8-spored, 40–55 × 8–12 µm. Paraphyses present. Ascospores 
biseriate, brown in transmitted light, bilaterally flattened, broadly elliptic in front view and 
narrowly elliptic in side view, 8.6–9.9 × 6.7–7.7 × 5.4–5.8m, with 1 apical germ pore. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and raised. Aerial mycelium absent. Immersed mycelium and reverse colour grayish 
yellowish brown to deep yellowish brown. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 6.5–7.0 mm/ day. Advancing 
margin even and raised. Aerial mycelium funiculose and pale yellow, obscured as ascomata 
develop. Reverse colour moderate yellow. Ascomata scattered and mature after 7–14 days. 
Ascomatal hairs brilliant yellow.

Weitzman & Silva-Hutner’ s medium: Mycelial growth rate very fast, 6.5–7.0 mm/
day. Advancing margin even and raised. Aerial mycelium funiculose and yellowish white, 
obscured as ascomata develop. Reverse colour light yellow. Ascomata scattered and 
mature after 7–14 days. Ascomatal hairs brilliant yellow.

Specimen examined: AFRICA: CBS 144.58, isolated from soil, Sahara (without 
further collection data), (deposited as C. simile), (type of Chaetomium hyaloperidium).

Notes: Based on the ascospore shape and colony morphology,C. hyaloperidium 
belongs in the section Chaetomium. It is similar to C. globosum Kze. but is distinguished 
by the hyaline peridium and brilliant yellow ascomatal hairs. The species is intermediate 
between C. globosum and C. cruentum Ames. 
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Chaetomium macrosporum Sacco & Penzig, Michelia 2: 591, 1882

ILLUSTRATIONS  

= Chaetomium megalocarpum Bainier, Bull. Soc. France 25: 202, 1909.

= Chaetomium atrosporum Skolko & Groves, Can J. Bot. 31: 784, 1953.

= Chaetomium globosporum Rikhy & Mukerji, Kavaka 1: 38, 1973.

Ascomata ostiolate, subspherical to ellipsoidal, 250–300 × 190–230 µm. Peridium 
brown in transmitted light, forming a textura intricata in surface view. Rhizoids well-developed. 
Terminal hairs straight to wavy, up to 550 µm long and 2.5–3.5 µm wide at the midpoint, 
moderately to coarsely blistered, rarely branched and indistinctly septate. Lateral hairs 
straight, up to 150 µm long and 2.5–3.5 µm wide at the midpoint, moderately to coarsely 
blistered and indistinctly septate. Asci clavate, 8-spored, 60–70 × 18–24 µm. Paraphyses 
not observed. Ascospores biseriate, dark brown in transmitted light, bilaterally flattened, 
broadly elliptic to circular in front view and narrowly elliptic in side view, (10.9) 13.0–15.0 × 
(10.9)12.0–14.2 × 8.8–10.8 µm, with 2 germ pores (at opposite ends of the spore) Ascogonial 
coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very fast, 8.0–8.5 mm/day. Advancing margin 
even and raised. Aerial mycelium cottony and yellowish white. Reverse colour dark yellow 
to deep yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 6.0–6.5 mm/day. Advancing 
margin even and raised. Aerial mycelium absent. Immersed mycelium and reverse colour 
moderate greenish yellow. Ascomata abundant and mature after 7 days. Ascomatal hairs 
grayish olive.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 7.0–7.5 mm/
day. Advancing margin even and raised. Aerial mycelium cottony and pale yellow during 
first 7 days of growth, obscured as ascomata develop. Reverse colour indistinct. Ascomata 
abundant and mature after 7 days. Ascomatal hairs moderate olive.

Specimens examined: CANADA: TRTC 49027, air contaminant in basement, 
Ontario (Toronto). U.S.A.: DAOM 19514, isolated from carrot seed, Minnesota, (type of 
Chaetomium atrosporum) U.S.S.R.: DAOM 54800, isolated from seeds of Avena sativa L., 
(locality not cited). INDIA: IMI176876, isolated from leaves of Triticum sp. Punjab (Delhi), 
(type of Chaetomium globosporum).

Notes: The original publication of Chaetomium macrosporum includes a detailed 
description of the ascospores in both front and side views and leaves little doubt that the 
species is identical to C. megalocarpum Bainier. However, Chivers (1915) chose a very 
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broad concept of C. globosum and included both C. megalocarpum and C. macrosporum 
as synonyms of C. globosum. Although the name C. megalocarpum has since been 
resurrected, C. macrosporum has remained a synonym of C. globosum (Udagawa, 1960; 
Ames, 1963; Seth, 1970). However, in the present treatment C. megalocarpum is considered 
a synonym of the older name Chaetomium macrosporum.

Chaetomium globosporum Rikhy & Mukerji is also included as a synonym of C. 
macrosporum. An examination of the type showed the ascospores to have 2 germ pores, 
contrary to the original description (Rikhy & Mukerji, 1973). The ascospores are slightly 
smaller in this specimen (10.9–13.5 × 10.5–11.5 × 9.0–10.0 µm) but otherwise it compares 
favourably with the type description of C. macrosporum. Chaetomium globisporum Lodha 
(Lodha 1964b) also resembles C. macrosporum and should be examined comparatively 
with that species.

In the original description of C. megalocarpum Bainier described the terminal hair 
colour as gray in some specimens or greenish yellow in others. This variation was also 
noted by Ames (1963). Both colour variations were observed in specimens cited in this 
study. The ascospores of C. macrosporum also exhibit a certain degree of variation in size, 
although the symmetry is quite regular. Millner (1975) described a further variable character 
in the ascus shape. She reported both cylindrical as well as clavate asci occurring in the 
same ascoma. This variation was not observed in the present material. In spite of a certain 
degree of variability in the above characters the species can be distinguished on the basis 
of ascospore symmetry, colour and germ pore number.

Based on the collections cited above, the species appears to be cosmopolitan but 
rarely isolated.
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Chaetomium nozdrenkoae Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. U.S.S.R.: 
14:140, 1961.

ILLUSTRATIONS  

= C. difforme Gams, Nova Hedwigia 12: 387, 1966.

Ascomata ostiolate, ellipsoidal, 280–380 × 240 µm. Peridium brown in transmitted 
light, forming a textura intricata in surface view. Rhizoids well-developed. Terminal hairs 
straight and pliable, up to 900 µm long and 3.0–3.5 µm wide at the midpoint, smooth to 
finely blistered, branched and septate. Lateral hairs similar to terminal hairs. Asci clavate, 
8-spored, 44–52 × 14–17 µm. Paraphyses not observed. Ascospores brown in transmitted 
light, biseriate, showing no apparent symmetry,varying from narrowly ellipsoidal to broadly 
ellipsoidal (rarely bilaterally flattened), 14.0–23.0 × 10.5–15.0 µm, with 2 inconspicuous 
germ pores. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph phialidic (according to Domsch et, al., 1980), not observed in the specimen 
examined.

Czapek’s medium: Mycelial growth rate very fast, 8.0–8.5 mm/day. Advancing margin 
wavy and raised. Aerial mycelium cottony and pale greenish yellow. Reverse colour pale 
greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 9.5–10.0 mm/day. Advancing 
margin even and raised. Aerial mycelium felty to cottony and pale yellow. Reverse colour 
pale yellow. Ascomata scattered and mature after 21 days. Ascomatal hairs dark grayish 
olive.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 9.0–9.5 mm/
day. Advancing margin even and raised. Aerial mycelium felty to cottony and pale yellow to 
white. Reverse colour indistinct. Ascomata scattered and mature after 21 days. Ascomatal 
hairs dark grayish olive.

Specimen examined: U.S.S.R. CBS 163.62 isolated from virgin soil, Novosibirsk 
(Andreevskij district), (culture from type).

Notes: Chaetomium nozdrenkoae is recognizable by its irregularly shaped ascospores 
(with no apparent symmetry). In spite of lacking the bilaterally flattened ascospores so 
common in the section Chaetomium it is included in this section for several reasons. The 
very fast growth rate in culture, ascomata with a textura intricata peridial type and the 
well-developed ascomatal hairs of C. nozdrenkoae are all characters typical of members 
of the section Chaetomium.

Domsch et al. (1980) report a phialidic anamorph and a heterothallic breeding system 
for this species. However, I observed no anamorph in the culture examined in this study.

Return to KEY
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Although there have been no reports of this species from N.America, Domsch et 
al. (1980) state that it is rather common in arable soils in Europe. 



60 A TAXONOMIC STUDY OF THE ASCOMYCETE GENUS CHAETOMIUM KUNZE

Chaetomium ochraceum Tschudy, Am. J. Bot. 24: 476, 1937.

ILLUSTRATIONS 

Ascomata ostiolate,subspherical, 230–300 × 200–250m. Peridium brown in transmitted 
light, forming a textura intricata in surface view. Rhizoids poorly developed. Terminal hairs 
wavy, up to 450 µm long and 1.5–2.5 µm wide at the midpoint, rarely branched, finely 
blistered and indistinctly septate. Lateral hairs straight .to wavy, up to 300 µm long and 
1.5–2.5 µm wide at the midpoint, finely blistered and indistinctly septate. Asci clavate, 
8-spored, 35–50 × 11–13 µm. Paraphyses not observed. Ascospores biseriate, brown in 
transmitted light, bilaterally flattened, broadly elliptic in front view and narrowly elliptic in 
side view, 7.6–9.0 × 5.9–6.9 × 4.5–5.2 µm, with 1 apical germ pore. Ascogonial coil short 
and stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/day. Advancing margin 
very convoluted and raised. Aerial mycelium downy and moderate yellow to grayish yellow. 
Reverse colour moderate yellow to dark yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast 3.0–3.5  mm/day. Advancing 
margin wavy and raised. Aerial mycelium absent. Immersed mycelium and reverse colour 
strong brown to deep brown. Ascomata scattered and mature after 14–21 days. Ascomatal 
hairs olive gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 7.5–8.0 mm/
day. Advancing margin even and raised. Aerial mycelium cottony to woolly and pale yellow 
to white. Reverse colour indistinct. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs olive green to olive gray.

Specimens examined: U.S.A.: QM 6707, isolated from decaying reeds, Washington, 
(culture from the type). CANADA: *TRTC 32258, air contaminant in culture plate, Ontario 
(Toronto).

Notes: Chaetomium ochraceum is similar to both C. globosum var. ochraceoides 
Dreyfuss and C. rajasthense Lodha. According to the type descriptions however, the 
former species does not produce a dark brown pigment in culture (Dreyfuss, 1975) while 
C. rajasthense has wider terminal hairs (4.0–5.5 µm) (Lodha, 1964b). A comparative 
study of these 3 taxa, however, should be performed to determine the significance of the 
distinguishing characters.

An interesting feature of C. ochraceum is the variation in terminal hair colour 
(reflected light) during ascoma development. The immature hairs appear deep orange 
yellow to strong yellowish brown but as more hairs are formed they assume an olive gray 
colour. This phenomenon was noted in the original description (Tschudy, 1937a). 
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Chaetomium olivaceum Cooke & Ellis, Grevillea 6: 96, 1878.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 180–250 × 170–210 µm. Peridium 
brown in transmitted light, forming a textura intricata in surface view. Rhizoids well-developed. 
Terminal hairs wavy, up to 500 µm long and 3.0–4 µm wide at the midpoint, moderately to 
coarsely blistered, rarely branched and septate . Lateral hairs straight, up to 300 µm long 
and 3.0–4.0 µm wide at the midpoint, moderately to coarsely blistered and septate. Asci 
clavate, 8-spored, 45–55 × 10–14 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, bilaterally flattened, broadly elliptic and umbonate in front view, 
narrowly elliptic in side view, 9.7–11.3 × 7.8–8.5 × 6.0–6.4 µm; with 1 apical germ pore. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin wavy and raised. Aerial mycelium woolly to silky and pale greenish yellow to 
moderate greenish yellow. Reverse colour moderate greenish yellow to dark greenish 
yellow. Ascomata absent. A distinct actinomycete odour is associated with the culture.

Leonian’s medium: Mycelial growth rate very fast, 6.0–7.0 mm/day. Advancing 
margin raised and convoluted due to sectoring. Aerial mycelium felty and pale greenish 
yellow to brilliant yellow. Reverse colour pale greenish yellow to grayish greenish yellow. 
Ascomata abundant and mature after 7–14 days. Ascomatal hairs moderate olive to dark 
olive. A distinct actinomycete odour is associated with the culture. 

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 7.5–8.0 mm/day. 
Advancing margin wavy and raised. Aerial mycelium silky and brilliant yellow to pale yellow. 
Reverse colour indistinct. Ascomata scattered on agar surface and in aerial mycelium, 
mature after 7 days. Ascomatal hairs moderate olive to dark olive. A distinct actinomycete 
odour is assocciated with the culture.

Specimens examined: CANADA: TRTC 48756, isolated from horse dung, Alberta, 
DAOM 144820, isolated from alpine soil, Alberta.

Notes: Except for the ascospore measurements, 0.012 × .010mm (12 × 10 µm), 
the original description of C. olivaceum (Cooke & Ellis, 1878) is somewhat incomplete. 
Palliser (1910) redescribed the species and included a more detailed circumscription of 
the species. Chivers (1915) however, accepted a broad species concept for C. globosum 
and included C. olivaceum as a synonym of that species. Udagawa (1960) resurrected the 
name C. olivaceum but used it in reference to specimens that more closely correspond 
to Chaetomium coarctatum. Lodha (1964a) followed Udagawa’s concept. Ames (1963) 
also recognized C. olivaceum as distinct and accepted Palliser’s concept for the species.

Recently Dreyfuss (1975) and Muller & Sedlar (1978) have elaborated on Palliser’s 
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concept of C. olivaceum. They distinguish a similar species, Chaetomium subaffine Serg., 
from C. olivaceum by the presence of a phialidic anamorph and a heterothallic breeding 
system. Chaetomium olivaceum lacks an anamorph and is homothallic. Because successful 
matings between the two species do not occur (Sedlar et al., 1972, 1973), Muller & Sedlar 
(1978) argue that the 2 species should be considered distinct. This concept of C. olivaceum 
is followed in the present study.

An interesting aspect of this species is the distinct actinomycete-like odour produced 
in culture. Only one other species, C. cochliodes,produces this odour and it can be 
distinguished by its smaller ascospores and coiled terminal hairs. Chaetomium olivaceum 
is morphologically similar to C. globosum and C. tenuissimum’ Sergo but is distinguished 
from the former by its larger ascospores and from the latter by its rapid growth on Leonian’s 
medium and wider terminal hairs.
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Chaetomium spirochaete Palliser, N.A. Flora 3: 61, 1910.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 200–240 × 180–220 µm. Peridium brown in 
transmitted light forming a textura intricata in surface view. Rhizoids absent. Terminal 
hairs coiled 6–10 times, up to 450 µm long and 5.0–6.0 µm wide at the midpoint, coarsely 
blistered, rarely branched and indistinctly septate. Lateral hairs straight, up to 170 µm long 
and 3.0 µm wide at the midpoint, coarsely blistered and septate. Asci clavate, 8-spored, 
45–55 × 10–15 µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted 
light, bilaterally flattened, broadly elliptic in front view and narrowly elliptic in side view, 
9.4–11.4 × 7.5–9.5 × 6.4–6.7 µm, with 1 apical germ pore. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–3.5 mm/day. Advancing margin 
very convoluted and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour moderate greenish yellow to deep greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. Advancing margin 
convoluted and appressed. Aerial mycelium silky to woolly and moderate olive to strong 
greenish yellow. Reverse colour light olive to dark olive. Ascomata abundant and mature 
after 7–14 days. Ascomatal hairs grayish olive to dark olive.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. 
Advancing margin even to slightly wavy and raised. Aerial mycelium absent. Immersed 
mycelium and reverse colour dark olive to strong greenish yellow. Ascomata abundant 
and mature after 7–14 days. Ascomatal hairs dark olive.

Specimens examined: A-160 (U.S.D.A.), without collection data. U.S.A.: QM6702, 
without habitat data, Tennessee, (deposited as C. spirale).

Notes: Palliser recognized C. spirochaete as distinct and described it as a new species 
in 1910. Chivers (1915) however, reduced this species to synonymy with C. spirale Zopf and 
based his description of the latter on the type specimen of C. spirochaete (see discussion 
of C. spirale). This situation has been perpetuated by such workers as Ames (1963) and 
Seth (1970). Dreyfuss (1975) realized Chivers’s mistake and recognized C. spirochaete 
as distinct. He distinguished C. spirochaete from a similar species, C. cochliodes, by the 
lack of rhizoids and weakly apiculate spores. Additional distinguishing features noted in 
the present work are the generally larger size of the ascospores and the greater number 
of coils in the terminal hairs of the former species.
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Chaetomium subaffine Serq., Not. Svst. Sect. Bot. Acad. Sci. 14: 139–150, 1961.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 300–380 × 270–320 µm. Peridium 
28–34 µm thick, brown in transmitted light, forming a textura intricata in surface view. 
Rhizoids well-developed. Terminal hairs straight to wavy, up to 800 µm long and 3.0–4.0 
µm wide at the midpoint, moderately blistered, rarely branched and indistinctly septate. 
Lateral hairs straight, up to 300 µm long and 3.0–4.0 µm wide at the midpoint, modertely 
blistered and indistinctly septate. Asci clavate, 8-spored, 60–75 × 9–11 µm. Paraphyses 
not observed. Ascospores biseriate, brown in transmitted light, bilaterally flattened, broadly 
elliptic and apiculate to umbonate in front view, narrowly elliptic in side view, 10.1–12.4 × 
8.2–9.4 × 6.8–7.2 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph enteroblastic (phialidic) abundant on all media. 
Conidia unicellular, spherical to ovoid, truncate at the base, smooth, hyaline, 2–3 × 1–2 
µm, catenulate, produced from simple or branched phialides (10–35 × 2–3 µm).

Czapek’s medium: Mycelial growth rate very fast, 7.0–10.0 mm/day. Advancing 
margin convoluted and raised. Aerial mycelium cottony and light olive to pale greenish 
yellow. Reverse colour dark olive to deep greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 7.0–8.0 mm/day. Advancing 
margin wavy and raised. Aerial mycelium cottony (very dense) and pale yellow. Reverse 
colour pale greenish yellow to dark grayish olive. Ascomata scattered on agar surface and 
mature after 7–14 days. Ascomatal hairs moderate olive to dark olive.

Weitzman & Silva-Butner’s medium: Mycelial growth rate very fast, 7.0–8.0 mm/
day. Advancing margin even and raised. Aerial mycelium cottony (very dense) and pale 
greenish yellow. Reverse colour light olive. Ascomata scattered on agar surface and mature 
after 7–14 days. Ascomatal hairs moderate olive to dark olive.

Specimens examined: U.S.S.R. DAOM 87597, isolated from seeds of Campanula 
mediae L., Leningrad, (culture from type of Chaetomium subaffine). CANADA: TRTC 
48535, isolated from deer dung, Nova Scotia. U.S.A.: TRTC 48928, isolated from racoon 
dung, New York. FRANCE: *TRTC 48943, isolated from fox dung, Provence. U.K.: TRTC 
48754, isolated from mattress stuffing (straw), Wales.

Notes: Chaetomium subaffine was originally published without a latin diagnosis 
however the species concept, as presented by Sergejeva (1961), is unique and deserves 
recognition at the species level. Zopf (1881) described a new species, Chaetomium 
kunzeanum, that obviously corresponds to C. subaffine; however the older name cannot be 
used for this taxon because it was specifically introduced as a new name for C. globosum. 
For this reason Chaetomium subaffine is the correct name for this species.
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Chaetomium subaffine is similar to C. olivaceum; however they can be distinguished 
on the basis of anamorph production and ascomatal size. In addition, C. subaffine is 
heterothallic while C. olivaceum is homothallic (Muller & Sedlar, 1978).

Based on the specimens examined in this study, Chaetomium subaffine appears 
to be cosmopolitan but infrequently isolated.
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Chaetomium subglobosum Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 13: 172, 1960.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal, 400 × 450 × 350–370 µm. Peridium brown in 
transmitted light, in surface view forming a textura intricata (?). Rhizoids well-developed. 
Terminal hairs straight, up to 700 µm long and 3.0–3.5 µm wide at the midpoint, moderately 
to coarsely blistered, rarely branched and indistinctly septate. Lateral hairs straight, up 
to 300 µm long and 3.0–3.5 µm wide at the midpoint, moderately to coarsely blistered, 
and indistinctly septate. Asci clavate, 8-spored, 35–40 × 15–17 µm (spore bearing part), 
(fide Sergejeva, 1960). Paraphyses not observed. Ascospores brown in transmitted light, 
bilaterally flattened, broadly elliptic to almost circular in front view and narrowly elliptic in 
side view (10.4–13.4 × 8.9–11.5x7.0–7.3 µm) with 1 apical germ pore, Ascogonial coil not 
observed. Mycelial hairs not observed. Anamorph phialidic (fide Dreyfuss, 1975).

Not studied in culture.

Specimen examined: U.S.S.R. *DAOM 75376 from stems of a herbaceous plant, 
(near Leningrad), (authentic material).

Notes: The ascospores of C. subglobosum are similar to C. coarctatum, but the 
ascomata of the former are larger than those of C. coarctatum. I have not studied C. 
subglobosum in culture but Dreyfuss (1975) has isolated this species from various substrates 
in Israel and has found it to be homothallic.
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Chaetomium tenuissimum Serg., Bot.Mater. Inst. Bot. Acad. Sci. U.S.S.R., 13: 169, 
1960.

ILLUSTRATIONS 

Ascomata ostiolate,subspherical to ellipsoidal, 220–280 × 190–230 µm. Peridium 
brown in transmitted light, forming a textura intricata in surface view. Rhizoids well-
developed. Terminal hairs straight and pliable, up to 1000 µm long and 2.0–3.0 µm wide 
at the midpoint, moderately to finely blistered, rarely branched and indistinctly septate. 
Lateral hairs straight and pliable, up to 300 µm long and 2.0–3.0 µm wide at the midpoint, 
finely blistered and septate. Asci clavate, 8-spored, 50–60 × 10–17 µm. Paraphyses not 
observed. Ascospores brown in transmitted light, bilaterally flattened, broadly elliptic and 
apiculate to umbonate in front view, narrowly elliptic in side view, 10.6–12.7 × 8.5–9.7 × 
6.5–6.8 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin wavy and raised. Aerial mycelium cottony to velvety and white. Reverse colour 
moderate olive to white. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium silky, zonate and brownish olive to strong brown. 
Reverse colour strong brown. Ascomata scattered and mature after 7–14 days. Ascomatal 
hairs moderate olive.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. 
Advancing margin even and raised. Aerial mycelium silky and brownish olive. Reverse 
colour grayish olive. Ascomata develop in concentric zones and mature after 7–14 days. 
Ascomatal hairs moderate olive to dark olive.

Specimen examined: U.S.S.R.: QM 8178, isolated from soil, Novosibirsk (Crupinen 
dist.) (culture from the type).

Notes: Chaetomium tenuissimum is similar to C. subaffine Zopf and C. olivaceum 
Cooke & Ellis. It can be distinguished from the former by the lack of an anamorph and 
aerial mycelium in culture. Chaetomium olivaceum, on the other hand, is separated by its 
smaller ascospores and faster growth rate on Leonian’s medium.

The only report of this species is from the type locality.
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Chaetomium tetrasporum Hughes, Trans. Brit. Mycol. Soc. 29: 70, 1946.

ILLUSTRATIONS 

Ascomata ostiolate,subspherical, 320–400 × 300–380 µm. Peridium brown in 
transmitted light, forming a textura intricata in surface view. Rhizoids poorly developed. 
Terminal hairs coiled 3–6 times, up to 350 µm long and 5.0–6.0 µm wide at the midpoint, 
branched 2 or 3 times (2.0–4.0 µm wide), moderately to coarsely blistered and distinctly 
septate. Lateral hairs coiled, up to 150 µm long and 2.0–4.0 µm wide at the midpoint, 
branched, moderately to coarsely blistered and septate. Asci cylindrical, 4-spored, 65–83 
× 7.5–10.5 µm (fide Hughes, 1946). Paraphyses not observed. Ascospores uniseriate, 
bilaterally flattened, brown in transmitted light, broadly elliptic and distinctly umbonate in 
front view and narrowly elliptic in side view, 11.5–14.9 × 7.6–9.1 × 5.7–7.1 µm with1 apical 
germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph not observed.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
convoluted and immersed. Aerial mycelium cottony and pale yellow. Reverse colour deep 
greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 5.0–5.6 mm/day. Advancing 
margin even and raised. Aerial mycelium silky and pale greenish yellow. Reverse colour 
pale greenish yellow. Ascomata absent.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 8.0–8.5 mm/day. 
Advancing margin even and raised. Aerial mycelium cottony to silky and pale moderate 
greenish yellow. Reverse colour indistinct. Mature ascomata not produced after 21 days.

Specimen examined: U.K.: IMI5639, air contaminant, Wales (Cardiff), (HOLOTYPE), 
DAOM 24578 (culture from the type).

Notes: Chaetomium tetrasporum was originally discovered as an air contaminant 
on an agar plate during an attempt to isolate a fungus parasitizing a wireworm (not from 
plant material in contact with rabbit dung, fide Domsch et al., (1980). Since that time it has 
been isolated from wheat field soil in Germany (Gams et al., 1969), soil under sugar beets 
or potatoes in the Netherlands (Domsch et al.l980) and soil from Tokyo, Japan (Udagawa, 
1965).

In culture, on the 3 media used in this study only immature ascomata formed even 
after 30 days incubation. Poor ascomata production on culture media was also reported 
by Udagawa (1965) and Domsch et al. (1980).

Chaetomium tetrasporum is readily distinguishable from all other Chaetomium 
species by its 4-spored asci. Chaetomium flavum Omvik (Omvik, 1955) however, bears a 
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resemblance to C. tetrasporum both in ascospore size as well as ascomata and terminal 
hair characteristics. Omvik described the asci of C. flavum as clavate but she did not state 
whether they were 4 or 8-spored. The latter species should be examined to elucidate 
details of this character.
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Chaetomium umbonatum Brewer, Proc. N.S. Inst. Sci. 27: 59, 1973.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 230–280 × 200–230 µm. Peridium brown in 
transmitted light, forming a textura intricata in surface view. Rhizoids poorly developed. 
Terminal hairs wavy, up to 600 µm long and 2.0–3.0 µm wide at the midpoint, finely blistered, 
rarely branched and indistinctly septate. Lateral hairs similar to terminal hairs. Asci clavate, 
8-spored, 40–55 × 8–13 µm. Paraphyses not observed. Ascospores biseriate, brown in 
transmitted light, bilaterally flattened, broadly elliptic and distinctly umbonate in front view, 
narrowly elliptic in side view, 8.1–10.0 × 5.8–6.6 × 4.4–4.6 µm, with 1 apical germ pore. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/day. Advancing margin 
even and raised. Aerial mycelium cottony to felty and pale yellow to light yellow. Reverse 
colour brilliant yellow to light yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 7.0–7.5 mm/day. Advancing 
margin even and raised. Aerial mycelium felty to cottony and grayish yellow to dark grayish 
yellow. Reverse colour moderate yellow to deep yellow. Ascomata scattered and mature 
after 7–14 days. Ascomatal hairs grayish yellow.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/
day. Advancing margin even and raised. Aerial mycelium cottony and pale yellow. Reverse 
colour not distinctive. Ascomata scattered and mature after 7–14 days. Ascomatal hairs 
deep greenish yellow.

Specimen examined: CANADA HLX 755b, isolated from pasture soil, Nova Scotia 
(Nappon), (culture from type).

Notes: Chaetomium umbonatum appears similar to C. ochraceum but is differentiated 
by its distinctly umbonate ascospores. Based on the type descriptions, C. rajasthense 
Lodha (Lodha, 1964b), C. globosum var.·ochraceoides Dreyfuss (Dreyfuss, 1975)·and C. 
barilochense Calviello (Calviello, 1971) also resemble C. umbonatum and a comparative 
study of these taxa is warranted.

Chaetomium umbonatum has only been reported from the type locality.
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Observations of the section Chaetomium

This section is one of the largest in the genus and contains several of the most 
commonly reported species including C. globosum, C. cochliodes and C. elatum. Although 
ascospore symmetry and ascoma peridial type are relatively constant for the section, other 
characters such as ascomatal hair shape and colour vary considerably among species 
and varieties.

The colony morphology on Weitzman & Silva-Hutner’s medium is relatively constant 
for all species although those taxa with a phialidic anamorph tend to produce more aerial 
mycelium than species without the anamorph. On Leonian’s and Czapek’s media however, 
the colonies vary considerably and many species display a marked tendency to sectoring 
(e.g., C. globosum and C. cochliodes).

Two cleisthothecial species are included in this section although several other 
species also probably belong here (i.e., Chaetomidium trichorobustum Seth, C. pilosum 
(Booth & Shipton) v.Arx, Thielavia californica Malloch & Benny.

Species with affinities to section Chaetomium:

Chaetomium bainierii Munk, Dansk Bot. Ark. 17: 86, 1957.

Chaetomium citrinum Udagawa & Muroi, Trans. Mycol. Soc. Japan 22: 15, 1981.

Chaetomium hungaricum Novak, Ann. Univ. Sci. Budapest. Sect. BioI. 8: 218, 1966.
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Section Bostrychode sect. nov.

Ascomata ostiolate. Peridial type textura angularis or textura intricata. Ascomatal 
hairs well-developed and usually coiled. Asci clavate. Ascospores bilaterally flattened, 
olive gray, dextrinoid, with 1 apical germ pore. Anamorph absent. Ascogonial coil short 
stipitate and irregularly coiled. Aerial mycelium rarely produced in culture.

Type – Chaetomium bostrychodes

Key to species in section Bostrychode

1. Most ascospores longer than or equal to 8.0 µm ........................................................2

1. Most ascospores shorter than 8.0 µm .........................................................................3

2. Most ascospores longer than or equal to 9.0 µm .............. C. hexagonosporum

2. Most ascospores shorter than 9.0 µm long .................................C. convolutum

3. Ascospores distinctly quadrangular ............................................... C. quadrangulatum

3. Ascospores not distinctly quadrangular ......................................................................4

4. Long wavy terminal hairs present 
(over 1000 µm long); ascoma peridial 
cells pale gray in transmitted light ........................................... C. causiaeformis

4. Terminal hairs shorter than 1000 µm; 
ascoma peridial cells brown in transmitted light ...............................................5

5. Terminal hairs longer than 70 µm; ascoma peridial 
cells textura angularis .................................................................................................6

5. Terminal hairs shorter than 70 µm; ascoma peridial 
cells textura intricata ............................................................................................. C. intricatum

6. Terminal hairs black in reflected light ...............................................................7

6. Terminal hairs gray in reflected light .................................................................8

7. Ascospores 5.6–6.3 µm long .............................................................C. leproplocinum

7. Ascospores greater than 6.4 µm long ....................................................C. convolutum

8. Ascomata cylindrical, length to width ratio 2.0–3.0 ..........................................9

8. Ascomata spherical to ellipsoidal, length 
to width ratio 1.0–1.9 ................................................................C. bostrychodes

Return to KEY
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9. Peridial cells in upper part of ascoma (neck region) 
textura prismatica (elongata).....................................................................................10

9.  Peridial cells in upper part of ascoma (neck region) 
textura angularis........................................................................................................ 11

10. Colonies on Leonian’s medium produce 
a brilliant yellow green pigment .......................................................C. caprinum

10. Colonies on Leonian’s medium do not 
produce a brilliant yellow green pigment ........................................ C. robustum

11. Ascoma length to width ratio 2.0–2.5; rhizoids well 
developed; terminal hairs coiled 5–8 times ....................................... C. pachypodiodes

11. Ascoma length to width ratio 2.6–3.0; rhizoids poorly 
developed; terminal hairs coiled 2–5 times ..................................................C. microcephalum
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Chaetomium bostrychodes Zopf, Abh. Bot. Ver. Prov. Brandenburg 19: 1973, 1877

ILLUSTRATIONS 

= Chaetomium caninum Ell & Ev., Jour. Myc. 4: 79, 1888.

= Chaetomium formosum Bainier var. formosum Bainier, Bull. Soc. Myc. France 
25: 215, 1909. (fide Chivers, 1915).

= Chaetomium formosum var. ovale Bainier, Ibid. 25: 217, 1909. (fide Chivers, 
1915).

= Chaetomium formosum var. neglectum Bainier, Ibid. 25: 217, 1909. (fide 
Chivers, 1915).

= Chaetomium comosum Bainier, Ibid. 25: 211, 1909.

= Chaetomium hyberabadens Salam & Nusrath, J. Ind. Bot. Soc. 38: 543, 1959. 
(fide Millner, 1975).

= Chaetomium guizotiae Tilak & Reddy, Mycopathol. Mycol. Appl. 24 :328, 1964: 
(fide Millner, 1975).

= Chaetomium biapiculatum Lodha, J. Ind. Bot. Soc. 48: 124, 1964. (fide Millner, 
1975).

= Chaetomium concinnum Seth, Nova Hedwigia Beih. 37: 52, 1970.

Ascomata ostiolate, subspherical, ovoid, ellipsoidal or cylindrical, 150–350x 120–280 
µm. Peridium 15–20 µm thick, brown in transmitted light (often darker near the ostiole), 
forming a textura angularis in surface view (cephalothecoid around the base of the hairs). 
Rhizoids well-developed or poorly developed. Terminal hairs (see description of varieties). 
Lateral hairs straight, up to 200 µm long and 3.0–5.0 µm wide at the midpoint, moderately 
to coarsely blistered and septate. Asci clavate, 8-spored, 45–55x9–12 µm Paraphyses 
present. Ascospores biseriate, pale olive gray in transmitted light (often darker at the 
apices) bilaterally flattened, broadly elliptic in front view and narrowly elliptic in side view, 
6.4–8.0 × 5.7–6.4 × 4.8–5.2 µm, with 1 apical germ pore, immature ascospores dextrinoid 
in Melzer’s reagent. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs 
absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing margin 
convoluted and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour white to hyaline. Ascomata absent.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–4.0 
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mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour hyaline. Ascomata abundant and mature after 7–14 days. 
Ascomatal hairs light gray to dark gray.

Three new varieties of C. bostrychodes are proposed. They differ from each other 
on the following characteristics.

1. Terminal hairs straight ...................................................... C. bostrychodes var. rectum

1. Terminal hairs coiled ...................................................................................................2

2. Brilliant yellow pigment produced in culture 
on Leonian’s medium ........................................C. bostrychodes var. virescens

2. Brilliant yellow pigment not produced on 
Leonian’s medium .......................................C. bostrychodes var. bostrychodes

Chaetomium bostrychodes var. bostrychodes

Terminal hairs coiled 5–12 times (straight hairs may also be present), up to 600 µm 
long and 4.0–6.0 µm wide at the midpoint, moderately to coarsely blistered, branched or 
unbranched and septate.

Colony on Leonian’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour hyaline to white. Ascomata abundant and mature after 7–14 days. Ascomatal hairs 
light gray to dark gray.

Specimens examined: C. bostrychodes var. bostrychodes. U.S.A.: TRTC 48874, 
from pack rat dung, California. TRTC 48880, from rodent dung, California. TRTC 48868, 
isolated from leaf litter, California. TRTC 48870, from rabbit dung, California. THAILAND: 
TRTC 48883, isolated from cave soil, Saraburi. INDIA: CBS 473.63, from rat dung, Rajasthan 
(culture from type of C. biapiculatum). TRTC 48869, isolated from cow dung, Andhra, (from 
type of C. hyderabadense). PAKISTAN: TRTC 38824, isolated from goat dung, Karachi. 
FRANCE: TRTC 48967, from cow dung, Provence. CBS 797.71, from limestone (deposited 
as C. aterrimum), without further collection data.

Chaetomium bostrychodes var. virescens Carter, var. nov.

Terminal hairs similar to C. bostrychodes var. bostrychodes

Colony on Leonian’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. 
Advancing margin very convoluted and immersed. Aerial myclium absent. Immersed 
mycelium and reverse colour vivid greenish yellow to deep greenish yellow. Ascomata 
scattered and mature after 14–21 days. Ascomatal hairs light gray to dark gray.

Specimens examined: C. bostrychodes var. virescens. CANADA: TRTC 4884, from 



76 A TAXONOMIC STUDY OF THE ASCOMYCETE GENUS CHAETOMIUM KUNZE

deer dung, Ontario (HOLOTYPE), TRTC 48881, soil from Thuja sp. bog, Ontario. TRTC 
48878, from rabbit dung, Ontario. TRTC 49018, isolated from lake bottom sediment (9m 
depth), Ontario. TRTC 49020, from rabbit dung, Ontario, TRTC 48886, from mouse dung, 
Quebec. TRTC 48964, from grouse dung, N.W.T. (near Tuktoyaktuk). TANZANIA: TRTC 
66. 3442g, from herbivore dung, Usambara Mts. EAST GERMANY: IMI 73521, without 
habitat data, Qued Linburg, (HOLOTYPE of C. concinnum).
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Chaetomium bostrychodes var. rectum Carter, var. nov.

Terminal hairs straight (no coiled hairs present), up to 500 µm long and 4.0–5.0 
µm wide at the midpoint, rarely branched, moderately blistered and septate.

Colony on Leonian’s medium: Similar to C. bostrychodes var. virescens.

Specimens examined: ATCC 16257, without collection data, (HOLOTYPE). ATCC 
16256, without collection data.

Notes: Zopf (1877) based his circumscription of C. bostrychodes on 3 main characters; 
an ascoma size of 340 × 220 µm, the presence of coiled terminal hairs and ascospores6–7 
× 5 µm in size. Bainier (1909), however, segregated 2 new species, C. formosurn and C. 
comosurn, on slight differences in hair type. Chivers (1915) broadened Zopf’s concept 
yet further, accommodating a range in size of ascomata from 168 µm to 350 µm long and 
131 µm to 230 µm wide. Citing both of Bainier’s species, Chivers placed C. formosum in 
synonymy under C. bostrychodes but failed to discuss C. comosum. Subsequent workers 
(Skolko & Groves, 1953; Ames, 1963; Seth, 1970) with the exception of Udagawa (1960) 
have also ignored the name Chaetomium comosum. In the original publication, Bainier 
(1909) separated C. comosum from C. bostrychodes solely on the basis of hair surface 
structure. In the present study, however, C. comosum is included as a synonym of C. 
bostrychodes. In describing Chaetomium concinnum, Seth (1970) failed to distinguish his 
new species from the closely related, C. bostrychodes. An examination of the holotype 
showed Seth’s species to be identical to C. bostrychodes. As a result, C. concinnum is 
also included as a synonym of this species.

Because of the confusion in the literature and the lack of type material for either 
Bainier’s or Zopf’s species, the delimitation of C. bostrychodes is somewhat obscure. In 
the present work, the species concept for C. bostrychodes is basically that of Chivers’s 
with additional cultural characters. Using these characters, it is possible to distinguish 2 
different colony types on Leonian’s medium that are designated var. virescens and var. 
bostrychodes. These differences correlate with slight variations in ascospore length (var. 
bostrychodes) 7.0–8.0 µm; var. virescens 6.4–7.3 µm.). Chaetomium bostrychodes var. 
rectum is similar to var. virescens but has straight terminal hairs.

Although the colonies of C. bostrychodes var. virescens are typically restricted on 
Leonian’s medium(6.2g/l malt extract), increased concentrations of malt extract (up to 20g/l) 
in the medium stimulate mycelial growth. Preliminary studies suggest that this increase 
in growth is related to the nitrogen source and concentration in the malt extract. A similar 
response is observed in Chaetomium acomosum, C. circinatum and C. subcircinatum.

A report of aleuriospore production in C. bostrychodes (Calviello, 1971) was not 
confirmed in the present study, although thin-walled, swollen hypal cells did occur in culture 
on Czapek’ s medium.

Apparently cosmopolitan, C. bostrychodes has been reported from a variety of 
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substrates. In Ontario, Canada, this species is particularly common on fresh rabbit dung. 
For a complete list of published records of C. bostrychodes as well as various physiological 
studies using this species, the reader is referred to Domsch et al., 1980.
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Chaetomium caprinum Bainier, Bull. Soc. Mycol. France 25: 223, 1909.

ILLUSTRATIONS 

Ascomata ostiolate, vase-shaped to ellipsoidal, 400–480 × 200–260 µm. Peridium 
brown in transmitted light, forming a textura angularis in the basal part and textura prismatica 
(elongata) in the neck region (surface view). Rhizoids well developed (up to 300 µm long). 
Terminal hairs coiled 4–8 times (straight hairs may also be present), up to 500 µm long and 
5.0–7.0 µm wide at the midpoint, coarsely blistered, branched and septate. Lateral hairs 
straight, up to 200 µm long and 3.0–5.0 µm wide at the midpoint, coarsely blistered and 
septate. Asci clavate, 8-spored, 40–50 × 9–11 µm. Paraphyses not observed. Ascospores 
biseriate, pale olive gray in transmitted light, bilaterally flattened, broadly elliptic in front 
view and narrowly elliptic in side view, 5.4–6.7 × 4.8–5.8 × 3.8–4.4 µm, with 1 apical germ 
pore, immature ascospores dextrinoid in Melzer’s reagent. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse colour 
white to hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour brilliant greenish yellow to deep greenish yellow. Ascomata scattered and mature 
after 7–14 days. Ascomatal hairs medium gray to olive gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour indistinct. Ascomata abundant and mature after 7–14 days. 
Ascomatal hairs medium gray to dark gray.

Specimens examined: CANADA: TRTC 48885, isolated from porcupine dung, 
Quebec. TRTC 48876, isolated from rabbit dung, Ontario. TRTC 48940, isolated from 
porcupine dung, Quebec. TRTC 48963, isolated from rabbit dung, Ontario. TRTC 48965, 
isolated from marten dung, Ontario. U.S.A.: QM 6695, isolated from unidentified dung, New 
England (without further collection data). TANZANIA: TRTC 66.1710c, on antelope dung, 
South Pare Mts. KENYA: TRTC 66.14406, on unidentified herbivore dung. Shimba Hills.

Notes: Bainier (1909) originally described the ascomata of C. caprinum as measuring 
525 × 225 µm in size, and formed of irregularly polyhedric (angular) cells. Chivers (1915) 
redescribed this species and expanded the species concept to include ascomata 400–580 
× 200–228 µm in size. Included in Chiver’s description was the first report of a textura 
prismatica peridial type in the neck region of the ascomata (‘cells greatly elongated in a 
plane parallel to the long axis of the perithecium’). Since that time most mycologists have 
followed Chiver’s concept for C. caprinum (Ames, 1963; Udagawa, 1963; Seth’, 1970; 
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Millner, 1975).

In the present work the species concept for C. caprinum is essentially that of Chivers 
with additional cultural characters. The cultural morphology on Leonian’s medium is quite 
distinct and is one of the main features used to separate Chaetomium robustum Ames from 
C. caprinum. Although both species form similar ascomata and ascospores, C. caprinum 
produces a brilliant yellow green pigment in culture while C. robustum does not form this 
pigment. Chaetomium diversum Ledha (Lodha, 1964a) (not examined in this study) also 
appears similar to C. caprinum and should be examined comparatively with that species.

In addition to the specimens cited above, C. caprinum has been reported from 
Venezuela (Jeng, 1977) and Pakistan (Millner, 1975). Although mainly coprophilous, this 
species has been reported from soil from Japan (Udagawa, 1963) 
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Chaetomium causiaeformis Ames, Mycologia 41: 644, 1949.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 100–140 × 80–100 µm. Peridium pale olive gray 
in transmitted light (dark brown near the ostiole), forming a textura angularis in surface 
view. Rhizoids poorly developed. Terminal hairs of 2 distinct types: 1) wavy, up to 2000 
µm long and 2.5–3.5 µm wide at the midpoint, smooth to finely blistered, unbranched, and 
septate. 2) wavy, up to 150 µm long and 2.5–3.5 µm wide at the midpoint, finely blistered, 
profusely branched and septate. Lateral hairs straight, up to 70 µm long and 2.5–3.5 µm 
wide at the midpoint, moderately blistered and septate. Asci clavate, 8-spored, 25–30 × 
9–11 µm. Paraphyses not observed. Ascospores biseriate, pale olive gray in transmitted 
light, bilaterally flattened, broadly elliptic in front view and narrowly elliptic in side view, 
5.5–6.3 × 4.8–5.6 × 4.1–4.5 µm, with 1 apical germ pore, immature ascospores dextrinoid 
in Melzer’s reagent. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs 
absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.0–2.0 mm/day. Advancing 
margin very convoluted (due to sectoring) and appressed. Aerial mycelium farinaceous 
and white to hyaline. Reverse colour hyaline to white. Ascomata absent. 

Leonian’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium white to yellowish white. 
Reverse colour pale yellowish green. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs light olive gray to greenish gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour indistinct. Ascomata scattered and mature after 7–14 days. 
Ascomatal hairs greenish gray.

Specimen examined: SOLOMON ISLANDS: QM 949, isolated from sweatband of 
helmet liner, Guadalcanal, (culture from type).

Notes: The very long terminal hairs of C. causiaeformis are unique in the section 
Bostrychode and serve to distinguish this species from others in the section. Only C. 
anguipilium Ames (not studied in the present work) produces long hairs like C. causiaeformis 
and Ames (1963) distinguishes the former species by the absence of branched hairs. Based 
on the original description, Chaetomium delhianum Mukerji & Singh (Mukerji & Singh, 
1975) also appears similar to C. causiaeformis and should be examined comparatively 
with the latter.

Since the original description, C. causiaeformis has been reported only once from 
dung collected in Pakistan (Millner, 1975). Millner’s specimen however, had slightly larger 
ascospores (6.5–7.6 × 5.4–6.5 µm) and shorter terminal hairs (640 µm) than the type. 
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Chaetomium convolutum Chivers, Proc. Am. Acad. Arts & Sciences 48: 85, 1912.

ILLUSTRATIONS 

Ascomata ostiolate,ellipsoidal to subspherical, 250–380 × 200–340 µm. Peridium 
brown in transmitted light, forming a textura angularis in surface view. Rhizoids poorly 
developed. Terminal hairs coiled 6–9 times, up to 800 µm long and 5.0–6.0 µm wide at the 
midpoint, unbranched, finely to moderately blistered, and septate. Lateral hairs straight, 
up to 200 µm long and 4.5–5.5 µm wide at the midpoint, finely to moderately blistered and 
septate. Asci clavate, 8-spored, 30–40 × 8–10 µm. Paraphyses not observed. Ascospores 
biseriate, pale olive gray in transmitted light (darker at the apices), bilaterally flattened, 
broadly elliptic in front view and narrowly elliptic in side view, 7.0–8.2 × 5.8–6.7 × 4.8–5.4 
µm, with 1 apical germ pore, immature ascospores dextrinoid in Melzer’s reagent. Ascogonial 
coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium absent. Immersed mycelium hyaline and branched 
in a feather-like fashion. Reverse colour hyaline to yellowish white. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.0–3.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour yellowish white. Ascomata scattered and mature after 14–21 days. Ascomatal hairs 
blackish green.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and appressed. Aerial mycelium lacking. Immersed 
mycelium and reverse colour indistinct. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs blackish green to blackish olive.

Specimens examined: U.S.A.: QM 6704, habitat not cited, Tennessee. CANADA: 
TRTC 48561, isolated from mouse dung, Quebec.

Notes: Chaetomium convolution resembles both C. leproplocinum and C. bostrychodes. 
It can be distinguished from the former, however, by its larger ascospores and longer, more 
loosely coiled terminal hairs and from the latter by the dark olivaceous black (reflected 
light) ascomatal hairs.

In addition to the isolates studied in this work, Chivers found C. convolutum on 
mouse dung collected in Germany and Ames (1963) reported it from both mouse and rat 
dung from Virginia and Tennessee. Based on these reports the most common habitat for 
this species seems to be rodent dung.
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Chaetomium hexagonosporum Carter & Malloch, Can. J. Bot. 1982.

ILLUSTRATIONS 

Ascomata ostiolate, subsphericai, 150–180 × 150–170 µm. Peridium brown in 
transmitted light, 15–18 µm thick, forming a textura angularis in surface view. Rhizoids 
poorly developed. Terminal hairs coiled up to 10 times, straight hairs also present on some 
ascomata, up to 700 µm long and 6.0–7.0 µm wide at the midpoint, smooth to moderately 
blistered, unbranched and septate. Lateral hairs straight, up to 330 µm long and 3.5–4.5 µm 
wide at the midpoint, smooth to moderately blistered and septate. Asci clavate, 8-spored, 
35–50 × 10–12 µm. Paraphyses present. Ascospores biseriate, olive gray in transmitted light 
and darker at the apices, hexagonal in front view, narrowly elliptic in side view, 8.9–10.3 × 
6.9–8.0 × 6.4–6.7 µm immature ascospores dextrinoid in Melzer’s reagent. Mycelial hairs 
absent. Ascogonial coil short stipitate and irregularly coiled. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium’absent. Immersed mycelium and reverse 
colour hyaline to white. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin immersed and convoluted, due to sectoring. Aerial mycelium absent, colony buckled. 
Immersed mycelium white to hyaline. Reverse colour pale gray, darker where ascomata 
develop. Ascomata scattered and mature after 14–21 days. Ascomatal hairs olive gray to 
dark gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour hyaline. Ascomata develop abundantly in concentric zones 
and mature after 10–18 days. Ascomatal hairs olive gray to dark gray.

Specimen examined: U.S.A.: TRTC 48872, isolated from pack rat dung, Nevada 
(HOLOTYPE).

Notes: Chaetomium hexagonosporum is included in the section Bostrychode on the 
basis of the pale olive gray ascospores: textura angularis peridial type and the absence 
of aerial mycelium in culture.

The shape of the ascospores in C. hexagonosporum is of particular interest. In front 
view the ascospores appear hexagonal in shape. In side view, however, the spores appear 
subapically faceted on one side at both poles. Associated with the subapical flattening is 
a darker pigmented area which is best seen in front view as 2 dark refractive bands at 
each pole. This feature has been noted in the smaller ascospores of C. Bostrychodes Zopf 
(Chivers, 1915; Ames, 1963) and C. convolutum Chivers although it is more evident in the 
larger ascospores of C. hexagonosporum.
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Chaetomium intricatum Carter sp. nov.

ILLUSTRATIONS 

Ascomata ostiolate (rarely non-ostiolate),ellipsoidal, 100–210 × 80–130m. Peridium 
brown in transmitted light, forming a textura intricata in surface view (swollen angular cells 
may also be present). Rhizoids poorly developed. Terminal hairs very reduced, straight, 
very flimsy and often collapsed at the apices, up to 60 µm long and 4.0–6.0 µm wide at the 
midpoint, finely blistered, indistinctly septate and unbranched. Lateral hairs similar to terminal 
hairs. Asci clavate, 8-spored, 40–50 × 8–11 µm. Paraphyses not observed. Ascospores 
biseriate, pale olive gray in transmitted light, bilaterally flattened, broadly elliptic in front 
view and narrowly elliptic in side view, 6.4–7.3 × 5.2–5.8 × 4.5–4.8 µm, with 1 apical germ 
pore, immature ascospores dextrinoid in Melzer’s reagent. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin very convoluted. Aerial mycelium absent. Immersed mycelium and reverse colour 
white to hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, less than 1.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium downy and pale greenish yellow. Reverse 
colour grayish greenish yellow. Ascomata abundant near inoculum source and mature 
after 14–21 days. Ascomatal hairs light gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium absent. Immersed mycelium 
and reverse colour hyaline. Ascomata scattered and mature after 14–21 days. Ascomatal 
hairs light gray.

Specimen examined: CANADA: UBC 205, isolated from Bacteriology Lab, British 
Columbia. (HOLOTYPE)

Notes: The pale olive gray ascospore colour and dextrinoid nature of the immature 
ascospores indicate that Chaetomium intricatum belongs in the section Bostrychode. The 
very reduced ascomatal hairs and textura intricata peridial type, however, have previously 
not been observed in this section.

The presence of both ostiolate and non-ostiolate ascomata in culture is reminiscent 
of other Chaetomium species (i.e., C. variostiolatum & C. deceptivum) but this is the first 
report of this occurrence in the section Bostrychode.
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Chaetomium leproplocinum Wener & Cain, Can. J. Bot. 48: 325. 1970.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 250–440 × 210–250 µm. Peridium 
brown in transmitted light, forming a textura angularis in surface view (cephalothecoid 
around base of lateral hairs). Rhizoids poorly developed. Terminal hairs wavy or coiled 
4–6 times (straight hairs may also be present), up to 300 µm long and 4.5–6.0 µm wide 
at the midpoint, coarsely blistered, unbranched and septate. Lateral hairs straight, up to 
170 µm long and 3.0–3.5 µm wide at the midpoint, coarsely blistered and septate. Asci 
clavate, 8-spored, 35–45x7–11 µm. Paraphyses present. Ascospores biseriate, pale olive 
gray in transmitted light, bilaterally flattened, broadly elliptic in front view and narrowly 
elliptic in side view, 5.6–6.2(7.0)x5.0–5.6 × 4.1–4.5 µm, with 1 apical germ pore, immature 
ascospores dextrinoid in Melzer’s solution. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin very convoluted and immersed. Aerial mycelium absent. Immersed mycelium and 
reverse colour hyaline to white. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin very convoluted and immersed. Aerial mycelium absent. Immersed mycelium and 
reverse colour light grayish brown. Ascomata absent.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour hyaline. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs olive black.

Specimens examined: CANADA: TRTC 45535, isolated from forest soil, Ontario, 
(HOLOTYPE).TRTC 47852, isolated from forest soil, Ontario.

Notes: The ascospore size and growth rate on Leonian’s medium of isolate TRTC 
47852 differ slightly from the type, but otherwise the 2 specimens are identical.

The only reports of Chaetomium leproplocimum are from forest soils from Ontario.
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Chaetomium microcephalum Ames, Mycologia 37: 145, 1945.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal to cylindrical, (220) 270–380 × 90–110(150) µm. 
Peridium brown in transmitted light, forming a textura angularis in surface view. Rhizoids 
poorly developed. Terminal hairs coiled 7–10 times, up to 220 µm long and 3.0–4.0 µm 
wide at the midpoint, finely to moderately blistered, unbranched and septate. Lateral hairs 
straight, up to 150 µm long and 2.5–3.5 µm wide at the midpoint, finely to moderately 
blistered and septate. Asci clavate, 8-spored, 28–35 × 6–9 µm. Paraphyses not observed. 
Ascospores biseriate, pale olive gray in transmitted light, bilaterally flattened, broadly elliptic 
in front view, narrowly elliptic in side view, 6.2–7.2 × 5.0–6.0 × 4.3–4.7 µm, with 1 apical 
germ pore, immature ascospores dextrinoid in Melzer’s reagent. Ascogonial coil short 
andstipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium lacking. Immersed mycelium and reverse 
colour hyaline to white. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium lacking. Immersed mycelium and reverse 
colour yellowish white. Ascomata scattered and mature after 14–21 days. Ascomatal hairs 
light gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even and appressed. Aerial mycelium lacking. Immersed mycelium 
hyaline. Reverse colour indistinct. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs light gray.

Specimen examined: U.S.A.: OM 6710, isolated from vegetable detritus, Tennessee 
(Great Smoky Mts.), (culture from the type).

Notes: According to the original description (Greathouse and Ames, 1945) the 
ascomata of C. microcephalum are 200–400 × 80–40 µm in size. This is much smaller than 
the measurements cited by Ames (1963) (450–575 × 150–200 µm). Based on observations 
of the type culture, the original ascoma dimensions are correct and those reported by Ames 
in 1963 should be disregarded.

Chaetomium microcephalum is very similar to C. pachypodiodes but can be 
distinguished from the latter by the more narrowly ellipsoidal ascomata and absence 
of rhizoids. As more collections are studied the distinctions between these two species, 
however, may not prove significant.
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Chaetomium pachypodiodes Ames, Mycologia 37: 145, 1945.

ILLUSTRATIONS 

Ascomata ostiolate, narrowly ellipsoidal, 300–400 × 160–200 µm. Peridium brown 
in transmitted light, forming a textura angularis in surface view. Rhizoids well developed. 
Terminal hairs coiled 7–10 times, up to 350 µm long and 3.5–4.5 µm wide at the midpoint, 
unbranched, finely to moderately blistered and septate. Lateral hairs straight, up to 300 
µm long and 2.5–3.5 µm wide at the midpoint, finely to moderately blistered and septate. 
Asci clavate, 8-spored, 23–30 × 8–10 µm. Paraphyses not observed. Ascospores biseriate, 
pale olive gray in transmitted light, bilaterally flattened, broadly elliptic in front view and 
narrowly elliptic in side view, 5.9–6.9 × 4.9–5.6 × 4.2–4.5 µm, with 1 apical germ pore, 
immature ascospores dextrinoid in Melzer’s reagent. Ascogonial coil short stipitate and 
irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing margin 
very convoluted (due to sectoring) and immersed. Aerial mycelium absent. Immersed 
mycelium and reverse colour hyaline. Ascomata absent.

Leonian’s medium: Mycelium growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour light gray. Ascomata scattered and mature after 21–28 days. Ascomatal hairs 
greenish gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour hyaline. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs greenish gray.

Specimen examined: U.S.A.: QM 67075, isolated from leaf litter, Tennessee, (culture 
from type).

Notes: Chaetomium pachypodiodes is morphologiclly similar to C. caprinum, C. 
robustum and C. microcephalum. It can be distinguished from the former two species by 
the absence of elongated cells in the upper neck region of the ascomata. Chaetomiurn 
microcephalum is separated mainly by its more cylindrical ascomata and the absence of 
rhizoids.

Chetomium pachypodiodes has rarely been reported and consequently its habitat 
preferences and distribution are unknown.
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Chaetomium quadrangulatum Chivers, Proc. Am. Acad. 48: 85, 1912.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal, 400–450 × 300–340 µm. Peridium 15–20 µm thick, 
brown in transmitted light, forming a textura angularis in surface view (occasionally appearing 
cephalothecoid at the base of the lateral hairs). Rhizoids well-developed. Terminal hairs 
coiled 2–4 times (straight hairs also present), up to 350 µm long and 5.0–6.0 µm wide at 
the midpoint, moderately to coarsely blistered, rarely branched and septate. Lateral hairs 
straight, up to 200 µm long (usually very short, 10–20 µm) and 4.0–5.0 µm wide at the 
midpoint, moderately to coarsely blistered and septate. Asci clavate, 8-spored, 45–55 × 
9–11m. Paraphyses not observed. Ascospores biseriate, pale olive gray in transmitted light, 
bilaterally flattened, quadrangular in front .view, indented at the sides, narrowly elliptic in 
side view, 6.4–7.5 × 5.8–6.7 × 4.1–4.5 µm, with 1 apical germ pore, immature ascospores 
dextrinoid in Melzer’s reagent. Ascogonial coil short stipitate and irregularly coiled. Mycelial 
hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium absent. Immersed mycelium branched in a feather-
like pattern and hyaline to white. Reverse colour hyaline to white. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
grayish greenish yellow. Ascomata abundant and mature after 14–21 days. Ascomatal 
hairs medium gray to dark gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour indistinct. Ascomata abundant and mature after 7–14 days. 
Ascomatal hairs medium gray to dark gray.

Specimens examined: VENEZUELA: TRTC VE-5332b, from bird dung, Edo. Monagas. 
KENYA: *TRTC 66.1440c, from unidentified herbivore dung , Shimba Hills.

Notes: The ascospore shape is the most striking feature of this species and at first 
glance appears quite unique. However, the pale olive gray colour and dextrinoid reaction 
of the ascospores as well as the distinct colony morphology are typical of other species 
in the section Botrychode.

In addition to the collections cited above, Chaetomium quadrangulatum has been 
reported from Massachusetts and Chile (Chivers, 1915).

Return to KEY
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Chaetomium robustum Ames, U.S. Army Res. & Dev. Ser. No. 2: 35, 1963.

ILLUSTRATIONS 

Ascomata ostiolate, vase-shaped to cylindrical, 425–480 × 220–250m. Peridium 
brown in transmitted light, forming a textura angularis in the basal part and textura prismatica 
(textura elongate) in the upper part of the ascomata surface view. Rhizoids poorly developed. 
Terminal hairs coiled 4–8 times (straight hairs may also be present), up to 500 µm long and 
5.0–7.0 µm wide at the midpoint, coarsely blistered, branched and septate. Lateral hairs 
straight, up to 200 µm long and 3.0–4.0 µm wide at the midpoint, coarsely blistered and 
septate. Asci clavate, 8-spored, 40–50 × 9–11 µm. Paraphyses not observed. Ascospores 
biseriate, pale olive gray in transmitted light, bilaterally flattened, broadly elliptic in front 
view and narrowly elliptic in side view, 6.3–7.1 × 5.6–6.4 × 4.4–4.6 µm, with 1 apical germ 
pore, immature ascospores dextrinoid in Melzer’s reagent. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse colour 
white to hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
light greenish gray. Ascomata abundant and mature after 7–14 days. Ascomatal hairs 
dark grayish green.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour indistinct. Ascomata develop on concentric zones, abundant 
and mature after 7–14 days. Ascomatal hairs dark grayish green.

Specimens examined: JAMAICA: TRTC 48882, isolated from woodland soil, Ocho 
Rios.

Notes: In the original description, Ames (1963) did not compare C. robustum to 
other similar species. Millner (1975) however, commented on the fact that C. caprinum 
resembled C. robustum and distinguished the two species on the basis of the broader 
hairs of C. robustum.

In the present work isolates of C. robustum and C. caprinum were differentiated 
mainly by the presence of a brilliant yellow pigment (Leonian’s medium) produced by the 
latter and the absence of such a pigment in the former. The slightly broader ascospores 
of C. robustum also aided in separating the two taxa. The lack of pigment production and 
distinct ascospore shape was also noted by Dreyfuss (1975).
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In addition to the specimen cited in this work other records of this species include 
horse dung from Pakistan (Millner, 1975) and soil from Mexico (Dreyfuss, 1975).
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Observations of the section Bostrychode

The pale olive gray colour of the mature ascospores and the dextrinoid reaction of 
the immature ascospores are the most important distinguishing features of this section. In 
addition, most species form gray or black ascomatal hairs and produce little aerial mycelium 
in culture. Other features such as the shape of the hairs and ascomata, however, vary 
considerably among different taxa.

The colony morphology on Weitzman & Silva Hutner’s medium is reasonably 
constant for all species. On Leonian’s medium, however, the differences among taxa are 
quite pronounced. Chaetomium bostrychodes var. virescens and C. caprinum produce 
very restricted colonies and a brilliant yellow green pigment while two related taxa, C. 
bostrychodes var bostrychodes and C. robustum, produce broadly spreading colonies 
with no pigment.

As yet, no consistently cleistothecial representatives have been reported in this 
section.

Species with affinities to section Bostrychode

Chaetomium longipilium Malhotra & Mukerji, Rev. Mycol. 40: 180, 1976.

Chaetomium montblanchensis Guarro et al., Nova Hedwigia 32: 207, 1980.



92 A TAXONOMIC STUDY OF THE ASCOMYCETE GENUS CHAETOMIUM KUNZE

Section Torulosa sect. nov.

Ascomata ostiolate. Peridial type textura angularis. Ascomatal hairs well-
developed and various shapes. Asci clavate. Ascospores bilaterally flattened, brown, 
with 1 apical germ pore. Anamorph holoblastic or thallic. Ascogonial coil short stipitate 
and irregularly coiled or long stipitate and regularly coiled. Cultural morphology various.

Type – Chaetomium·torulosum

Subsection Torulosa

Ascomatal hairs moderately to coarsely blistered, never united to form a neck. 
Ascogonial coil short stipitate and irregularly coiled.

Type – Chaetomium·torulosum

Key to species in section Torulosa

1. Terminal hairs smooth in mid portion of hair and often united to form a long neck .....7

1. Terminal hairs blistered in mid portion of hair and never united to form a neck ..........2

2. Terminal hairs coiled to wavy; ascomata without a distinct neck......................3

2. Terminal hairs straight; ascomata vase shaped usually with a distinct neck ....6

3. Ascomata usually shorter than or equal to 200 µm .....................................................4

3. Ascomata usually longer than 200 µm ........................................................................5

4. Terminal hairs coiled once or twice at the tip; 
ascospores 6.7–8.2 × 5.6–6.4 µm ...................................................C. distortum

4. Terminal hairs hooked at tip; ascospores 
7.5–10.5 × 5.0–6. 5 µm ................................... C. turgidopilosum (Ames, 1949)

5. Ascospores 6.0–7.5 × 5.0–6.5 µm ...........................................................C. subspirale

5. Ascospores 7.9–9.4 × 6.4–7.5 µm ......................................................... C. semispirale

6. Terminal hairs black in reflected light; ascospores 
8.0–9.0 × 6.0–8.0 µm .............................. C. udagawae (Udagawa et al., 1979)

6.  Terminal hairs gray or yellow in reflected light; 
ascospores usually less than 8.0 long............................................C. torulosum

7. Ascocoma with a long neck (greater than 200 µm); 
often producing a pink-red colour on Leonian’s medium ..................... C. longicolleum

Return to KEY
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7. Ascocoma with a short neck (less than 200 µm); 
without pink-red colour on Leonian’s medium ........................................C. seminudum
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Chaetomium torulosum Bainier, Bull. Soc. Myc. France 25: 224, 1909.

ILLUSTRATIONS 

Ascomata ostiolate obclavate, vase-shaped (with a distinct neck), 240–390 × 120–
220 µm. Peridium 10–17 µm thick, brown in transmitted light, forming a textura angularis 
in surface view. Rhizoids well-developed. Terminal hairs straight to wavy, up to 400 µm 
long and 3.5–4.5 µm wide at the midpoint, moderately to finely blistered, distinctly septate 
(9–12 septa/100 µm length of hair), branched late in development (after 3–5 weeks growth). 
Lateral hairs straight, up to 300 µm long and 3.5–4. 5 µmwide at the midpoint, moderately 
to finely blistered and septate. Asci clavate, 8-spored, 40–50 × 8–10 µm. Paraphyses not 
observed. Ascospores biseriate, brown in transmitted light, broadly elliptic and umbonate 
in front view, narrowly elliptic in side view, 6.0–8.5(10.2)x 5.0–6.6(7.2)x3.8–4.4(4.8) µm, 
with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial 
hairs absent. Anamorph abundantly produced on immersed mycelium, holoblastic or 
thallic. Conidia spherical, pyriform, or ellipsoidal, smooth, thick-walled, solitary on short 
conidiogenous cells or intercalary, 5–10 µm diam, unicellular, hyaline (brown at maturity).

Czapek’s medium: Mycelial growth rate variable due to differences among isolates, 
1.0–3.0 mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour hyaline to olive black. Ascomata absent.

Leonian’s medium: Mycelial growth rate variable due to differences among isolates, 
1.0–3.5 mm/day. Advancing margin even and raised or appressed. Aerial mycelium cottony 
to funiculose and moderate yellow to grayish yellow or absent. Reverse colour pale yellow 
to light grayish olive. Ascomata scattered and mature after 21–28 days. Ascomatal hairs 
moderate yellow to strong yellow.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate variable due to differences 
among isolates, 1.0–3.5 mm/day. Advancing margin even and appressed or raised. Aerial 
mycelium cottony to funiculose and moderate yellow to. pale yellow. Reverse colour indistinct. 
Ascomata scattered and mature after 28 days or absent. Ascomatal hairs moderate yellow 
to strong yellow.

Specimens examined: CANADA: TRTC 48966, isolated from porcupine dung, 
Ontario. TRTC 48972, isolated from partridge dung, Ontario. TRTC 48947, isolated from 
cones of Pinus sp., Ontario. TRTC 48950, isolated from filter paper, Ontario. TRTC 49024, 
isolated from lake bottom sediment (9m depth), Ontario. TRTC 49026, isolated from roots 
of Vaccinium angustifolium, Quebec. U.S.A.: TRTC 48952, isolated from pack rat dung, 
California. CENTRAL AMERICA: TRTC, 48929, isolated from forest soil, Costa Rica.

Notes: In Bainier’s original description of C. torulosum (Bainier, 1909), the ascomata 
are reported as elongate up to 294 × 148 µm and the ascospores as extremely variable 
(usually 8 × 6 µm). Six years later Chivers (1915) redescribed this species and reported the 
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ascomata as vase-shaped (355 × 170 µm) and the ascospore size as variable (7.3–11.3 
× 6.4–9.0 µm). In Skolko & Grove’s (1953) treatment of C. torulosum the ascomata are 
described as vase-shaped (400–485 × 225–240 µm) and the ascospore size is cited as 
6.0–7.5 × 5.0–6.0 µm. Sergejeva (1965) however, proposed a new name, Chaetomium 
subtorulosum Sergejeva (without Latin diagnosis) for the Skolko & Groves specimen. In 
Ames’s (1963) monograph, C. torulosum is described as possessing vase-shaped ascomata, 
140–320 × 110–185 µm, and ascospores varying in size form 7.0–13.5 × 6.0–9.0 µm. 
Udagawa also described material under this name in both 1960 and 1965. The specimens 
referred to in the earlier paper have subsequently been recognized as a new species, C. 
udagawae Sergejeva ex Udagawa (Udagawa, 1979). In the later report, Udagawa (1965) 
described the ascomata as vase-shaped (240–350 × 110–180 µm) and the ascospores 
as extremely variable in size (7.0–9.0 × 6.0–6.5 µm, sometimes up to 9.5–13.0 × 7.0–9.5 
µm). He noted, however, that the large spores occurred rarely in 4-or 7-spored asci. This 
phenomenon was not observed in the present study. In the latest treatment of C. torulosum 
Matsushima (1971) described the ascomata as approximately 200 × 150 µm (measurements 
derived from plate 39, fig. 2) and the ascospores as 6.5–8.0 × 5.0–6.0 µm.

In addition to the reports cited above a number of species, very similar to C. torulosum 
have been described including: C. sphaerale Chivers (1912), C. ampullare Chivers (1912), 
C. homopilatum Omvik (1955), C. brevipilium Ames (1963), C. iricolor Ames (1963), C. 
pinnatum Ames (1963), C. reticulopilium Ames (1963), C. amesii Serg (196S), C. wallefii 
Meyer & Lanneau (1967), C. vitis Mehdi & Pillay (1968) and C. silvaticum Kiril. (1971). 
Undoubtedly some of these species should be considered synonyms of C. torulosum, 
however, a thorough taxonomic study of all these species is required to adequately define 
the limits in the concept of C. torulosum.

As can be seen from the previous descriptions, mycologists differ in their concept 
of this species. Obviously, the species is in need of taxonomic revision, however, until 
a study of this type is initiated, it is not prudent to separate the variants on the basis of 
poorly·understood characters. For this reason, I have chosen a broad concept for C. 
torulosum.
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Table 2: Variation in ascoma size, ascospore size and mycelia growth among isolates of 
Chaetomium torulosum Bainier.

Isolate # Ascoma size 
(µm)2

Ascospore size 
(µm)3

Mycelial Growth Rate 
(mm/day)4

TRTC 48952 380 × 180 7.5 × 5.9 2.5–3.0
TRTC 48966 390 × 180 7.8 × 6.2 2.5–3.0
TRTC 48947 340 × 210 7.9 × 6.4 2.5–3.0
TRTC 48972 240 × 190 6.7 × 5.4 1.5–2.0
TRTC 48929 260 × 120 7.5 × 6.0 1.0–1.5
TRTC 48950 320 × 180 6.6 × 5.2 2.0–2.5
TRTC 49026 190 × 70 9.4 × 6.7 3.0–3.5
TRTC 49024 300 × 220 8.2 × 6.6 2.5–3.0

7 Most common ascoma size.

8 Mean ascospore size (front view) (n = 30).

9 Mycelial growth rate on Leonian’s medium (27 °C).
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Chaetomium distortum Ames, U.S. Army Res. & Dev. Sere No.2: 21·1963.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal, 160–190 × 110–150 µm. Peridium brown in transmitted 
light, 9–13 µm thick, forming a textura angularis in surface view. Terminal hairs coiled 2–4 
times, up to 450 µm long and 3.5–4.5 µm wide at the midpoint, distinctly septate (6–7 
septa/100 µm length of hair), unbranched and moderately to coarsely blistered. Lateral 
hairs straight, up to 80 µm long and 3.0–4.0 µm wide at the midpoint, moderately to 
coarsely blistered. Asci clavate, 8-spored, 25–30 × 8–10 µm. Paraphyses not observed. 
Ascospores biseriate, brown in transmitted light, bilaterally flattened, broadly elliptic and 
distinctly umbonate in front view, narrowly elliptic in side view, 6.8–8.2 × 5.5–6.3 × 4.4–4.7 
µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial 
hairs absent. Anamorph holoblastic or thallic, immersed in the agar, abundant on all media. 
Conidia sphaerical, pyriform or ellipsoidal, smooth, solitary on short conidiogenous cells, 
hyaline (brown at maturity), 6–10 µm diam.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium funiculose and moderate greenish yellow. Reverse 
colour grayish greenish yellow. Ascomata abundant in concentric zones and mature after 
7–14 days. Ascomatal hairs medium to dark gray.

Weitzman &Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium funiculose and moderate 
greenish yellow, obscured as ascomata develop. Reverse colour indistinct. Ascomata 
abundant. and mature after 7–14 days. Ascomatal hairs olive gray to light olive gray.

Specimen examined: U.S.A.: TRTC 48891, isolated from pack rat dung, California.

Notes: Chaetomium distortum resembles C. subspirale but is easily distinguished 
by its smaller ascomata, larger ascospores and distinct colony morphology. The specimen 
examined in the present study matches the type description quite well, differing only in the 
terminal hair colour and degree of branching. Matsushima’s photograph of the ascomata 
(plate 39–1, Matsushima, 1971) shows more tightly coiled terminal hairs but otherwise is 
similar to the California isolate.

The only other report of this species, apart from the type, is from dung from Pakistan 
(Millner,1975).
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Chaetomium semispirale Udagawa & Cain, Can. J. Bot. 47: 1947, 1969.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 250–270 × 150–180 µm. Peridium 
brown in transmitted light, 18–22 µm thick, forming a textura angularis in surface view. 
Rhizoids well-developed, up to 200 µm long. Terminal hairs coiled 3–6 times, up to 350 µm 
long and 3.0–4.0 µm wide at the midpoint, moderately blistered, unbranched and septate 
(8–10 septa/100 µm length of hair). Lateral hairs wavy, up to 200 µm long and 3.0–4.0 
µm wide at the midpoint, moderately blistered and septate. Asci clavate, 8-spored, 50–60 
× 9–11 µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted light, 
bilaterally flattened, broadly elliptic and umbonate in front view, narrowly elliptic in side view, 
7.7–9.2 × 6.4–7.4 × 5.0–5.2 µm, with 1 apical germ pore. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph abundantly produced in aerial 
mycelium and on immersed mycelium on all media, holoblastic (aleuriospores) or thallic 
(chlamydospores). Conidia spherical, pyriform or ellipsoidal, smooth, thick-walled, solitary 
on short conidiogenous cells or intercalary, 8–15 µm diam, hyaline (brown at maturity).

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium funiculose and white, distinctly zonate. 
Patches of vivid orange crystals develop on agar surface (0.5–1.0mm diam). Reverse 
colour vivid reddish orange. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium cottony to funiculose and vivid orange yellow. 
Patches of vivid orange crystals develop on agar surface. Reverse colour deep orange 
yellow. Ascomata scattered in aerial mycelium and on agar surface, mature after 14–21 
days. Ascomatal hairs dark grayish yellow.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium cottony to funiculose and yellowish 
white. Reverse colour light grayish brown. Ascomata scattered in aerial mycelium and on 
agar surface, mature after 21–28 days. Ascomatal hairs moderate yellow to dark grayish 
yellow.

Specimens examined: CANADA: TRTC 30103, isolated from paper felt, Ontario 
(HOLOTYPE). TRTC 48472, isolated from caribou dung, NWT (near Tuktoyaktuk). FRANCE 
TRTC 48735, isolated from rabbit dung, Provence. EGYPT: TRTC 48599, isolated from 
monkey dung and filter paper, without further collection data. 

Notes: Although a very distinct species, there have not been any reports of C. 
semispirale since it was originally published (Udagawa & Cain, 1969). As Udagawa and 
Cain point out it can be confused with C. subspirale or C. pulchellum Ames, however the 
large spore size of C. semispirale distinguishes it from these two species. Chaetomium 
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cochliodes Palliser might also be mistaken for C. semispirale; however anamorph production 
and colony morphology are quite different in the two species.

An interesting feature of C. semispirale is the production of clusters of bright reddish 
orange crystals on the agar surface in culture. Although most conspicuous on Czapek’s 
medium it can also be observed on Leonian’s medium. A related species, C. subspirale, 
also produces clusters of crystals on the agar surface, but these are a pale yellow colour 
in contrast to the bright colour of those in C. semispirale.
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Chaetomium subspirale Chivers, Proc. Amer. Acad. 48: 84,1918.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal, 280–340 × 200–240 µm. Peridium brown in transmitted 
light, forming a textura angularis in surface view. Rhizoids well-developed (up to 400 µm 
long). Terminal hairs coiled 3–5 times (in culture), coiled 5–8 times (on natural substrate), 
up to 600 µm long and 3.0–4.0 µm wide at the midpoint, moderately blistered, unbranched, 
septate (9–11 septa/100 µm length of hair). Lateral hairs straight or coiled 2–5 times, up 
to 250 µm long and 2.5–3.5 µm wide at the midpoint, moderately blistered and septate. 
Asci clavate, 8-spored, 40–50 × 8–10 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, bilaterally flattened, broadly elliptic and umbonate in front 
view, narrowly elliptic in side view, 6.2–7.2 × 5.1–6.1 × 3.9–4.2 µm, with 1 apical germ 
pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs rarely produced. 
Anamorph abundant on all media in aerial mycelium and immersed mycelium, holoblastic 
or thallic (aleuriospores or chlamdyospores). Conidia spherical, pyriform or ellipsoidal, 
smooth, thick walled, solitary on short conidiogenous cells or intercalary, 8–15 µm diam, 
hyaline (brown at maturity).

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and raised. Aerial mycelium cottony and white to pale yellow. Reverse colour 
dark yellowish brown to pale yellowish green. Ascomata absent. An odour of cut grapefruit 
often associated with the colony.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and raised. Aerial mycelium cottony to funiculose and dark grayish yellow to 
pale yellowish green. Patches of pale yellow crystals often present on the agar surface. 
Reverse colour moderate yellowish green to pale greenish yellow. Ascomata scattered on 
aerial mycelium and on agar surface, mature after 14–21 days. Ascomatal hairs light olive 
gray. Odour of cut grapefruit often associated with the colony.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–4.0 
mm/day. Advancing margin even and raised. Aerial mycelium cottony and white. Reverse 
colour indistinct. Ascomata scattered in aerial mycelium and on agar surface, mature after 
21–28 days. Ascomatal hairs light olive gray. Odour of cut grapefruit often associated with 
the colony.

Specimens examined: CANADA: TRTC 49029, isolated from lake bottom sediment 
(9m depth), Ontario. TRTC 48745, isolated from rabbit dung, Ontario. TRTC 48955, isolated 
from rabbit dung, Ontario. TRTC 48949, isolated from moose dung, Ontario. FRANCE: 
TRTC 48743, isolated from rabbit dung, Provence. TANZANIA: TRTC 66.1093s, from 
elephant dung, Ngurdata Crater. TRTC66.3442c, unidentified herbivore dung. Usambara 
Mts. TRTC66.1719j, rock hyrax dung, Usambara Mts., KENYA: TRTC 68.641h, cow dung, 
Mt. Kenya. TRTC 66.1431u, cow dung, SE of Voi.
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Notes: In addition to the specimens examined in this study, C. subspirale has been 
reported from Holland and S.America (Chivers, 1915), the U.S.A. (Tennessee, Virginia; 
fide Ames, 1963), Zaire (Ames, 1963) and Japan (Matsushima, 1975). Based on these 
reports, C. subspirale appears to have a world-wide distribution.

Morphologically the species resembles Chaetomium pulchellum Ames (material 
not seen) but is distinguished by the more slender terminal hairs (Ames, p.9, 1963). 
Chaetomium subspirale is also similar to C. semispirale although it differs from the former 
in both ascospore size and colony morphology on Leonian’s and Czapek’s media. It should 
be noted that, in culture, the degree of ascomatal hair coiling is reduced in comparison 
with that observed on the natural substrate. Hence, the coiled lateral hairs, typical of the 
species, may not be evident when grown in culture.
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Subsection Farrowia

Ascomatal hairs smooth to finely blistered, often united to form a neck. 
Ascogonial coil long stipitate and regularly coiled.

Type – Chaetomium longicolleum

Chaetomium longicolleum Krez & Badura, Acta Soc. Bot., Polonaie 23: 748, 1954.

ILLUSTRATIONS 

Ξ Farrowia longicollea (Krez. & Badura) Hawksworth, Persoonia 8: 174, 
1975.

Ξ Chaetoceratostoma longicolleum (Krez. & Badura) Badura, Allionia 9: 
181, 1964. (fide Hawksworth, 1975).

= Chaetoceratostoma longirostre Farrow, Mycologia, 47: 418, 1955. (fide 
Hawksworth, 1975).

= Chaetomium longirostre (Farrow) Ames, U.S. Army Res. & Dev. Sere No.2: 29, 
1963. (fide Hawksworth, 1975).

Ascomata ostiolate, subspherical to ovoid, 140–220 × 60–85 µm. Peridium brown 
in transmitted light, forming a textura angularis in surface view. Rhizoids well-developed. 
Terminal hairs straight and united to form a long neck, up to 800 µm long (2500 µm long, 
fide Hawksworth, 1975), 4.0–6.0 µm wide at the midpoint, smooth, unbranched and sparsely 
septate. Asci clavate, 8-spored, 30–50 × 12–15 µm. Paraphyses absent. Ascospores 
biseriate, brown in transmitted light, bilaterally flattened, broadly elliptic to almost circular in 
front view and narrowly elliptic in side view, 9.1–10.4 × 8.6–9.6 × 6.7–7.4 µm, with 1 apical 
germ pore (at times slightly eccentric, fide Hawksworth, 1975). Ascogonial coil long stipitate 
and regularly wound in tight bedspring coil. Mycelial hairs sparsely produced. Anamorph 
abundantly produced on immersed mycelium on all media, holoblastic (aleuriospores). 
Conidia spherical to pyriform, often with a truncate base 8–15 µm diam., hyaline at first 
and maturing to pale brown colour.

Czapek’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin wavy and appressed to immersed. Aerial mycelium downy, zonate, and light olive 
brown to moderate olive brown (often with red or orange droplets attached to the surface). 
Reverse colour grayish olive to moderate olive. Ascomata scattered and mature after 7–14 
days. Ascomatal hairs olive black.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
even and appressed. Aerial mycelium funiculose in some sectors and absent in other 
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sectors, light grayish red to deep orange yellow. Reverse colour dark grayish red. Ascomata 
develop in sectors, mature after 7–14 days. Ascomatal hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium cottony and light grayish reddish 
brown to deep orange yellow, obscured as ascomata develop. Reverse colour indistinct. 
Ascomata abundant, mature after 7–14 days. Ascomatal hairs olive black.

Specimens examined: CANADA: *TRTC 54959, from garden soil, Ontario, (Toronto). 
JAMAICA: TRTC 48536, isolated from woodland soil (near Ocho Rios). MEXICO: TRTC 
48954, isolated from lizard dung, Chihuahua.

Notes: Hawksworth (1975a) recently included this species as the type of his new 
genus, Farrowia. According to him the genus is distinguished from Chaetomium on the 
basis of the fused terminal hairs forming a distinct neck. However in the present treatment 
of Chaetomium this distinction is not considered significant at the generic level. The species 
included in Farrowia by Hawksworth, however, do form a definite group and are included 
as a subsection in the section Torulosa. 

In his treatment of Farrowia, Hawksworth (1975a) made a detailed study of C. 
longicolleum utilizing material collected from around the world. Based on a large sample 
he recorded the ascospore size of this species as 8.0–12.0 × 8.0–10.0 × 6.0–7.0 µm. Apart 
from the broad range in spore size, the specimens examined in this study correspond 
closely to Hawksworth’s description. In his survey, Hawksworth examined material of C. 
longicolleum from Poland, and cited reliable reports from the Ivory Coast, Madagascar, 
New Guinea and U.S.A. (Georgia). The specimen from garden soil from Toronto, Ontario 
(TRTC 48959) represents the first Canadian record of this species.

In culture, C. longicolleum grows and fruits very well, at times producing sectors on 
Leonian’s medium. Hawksworth (1975a) noted this phenomenon in several of his cultures 
and reported the occurrence of non-ostiolate ascomata (cleistothecia) in some sectors. The 
production of both ostiolate and non-ostiolate ascomata has also been reported in other 
Chaetomium species, notably C. deceptivum (Malloch & Benny, 1973) and C. variostiolatum.
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Chaetomium seminudum Ames, Mycologia 41: 41, 1949.

ILLUSTRATIONS 

Ξ Farrowia seminuda (Ames) Hawksworth,Persoonia 8: 181, 1975.

Ascomata ostiolate, ovoid, 130–170 × 60–80 µm. Peridium brown in transmitted 
light, 7–9 µm thick, forming a textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs straight, up to 130 µm long and 2.0 µm wide at the midpoint, smooth to finely 
blistered, unbranched and septate. Lateral hairs similar to terminal hairs. Asci clavate, 
8-spored, 30–40 × 9–11 µm. Paraphyses not observed. Ascospores biseriate, brown in 
transmitted light, bilaterally flattened, broadly elliptic to broadly ovate and apiculate in 
front view, narrowly elliptic in side view, 8.8–11.0 × 7.7–9.2 × 5.7–6.4 µm, with 1 apical 
germ pore. Ascogonial coil long stipitate and wound regularly in a tight bedspring-like coil. 
Mycelial hairs present. Anamorph abundant, immersed in the agar on all media, holoblastic 
or thallic. Conidia spherical to pyriform, often with a truncate base, smooth, thick-walled, 
8–15 µm diam, single on short conidiogenous cells (rarely intercalary), hyaline at first and 
maturing to pale brown colour.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
wavy and immersed to appressed. Aerial mycelium absent. Immersed mycelium and 
reverse olive gray to light olive gray. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even to wavy and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour grayish green to light grayish olive. Ascomata abundant and mature after 7–14 
days. Ascomatal hairs light gray, as a result of a hyaline exudate, obscured by greenish 
black spore cirri.

Weitzman & Silva Hutner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even to wavy and raised. Aerial mycelium downy and greenish white 
(often develops in patches over top of the ascomata). Reverse colour indistinct. Ascomata 
abundant and mature after 7–14 days. Ascomatal hairs light gray, obscured by greenish 
black pore cirri.

Specimens examined: CANADA: DAOM 173157, isolated from forest soil, Quebec. 
TRTC 45920, isolated from lawn soil, Ontario (Ottawa).

Notes: Morphologically, this species appears similar to C. longicolleum Krez. & 
Badura and Farrowia malayensis Hawksworth (Hawksworth, 1975a) but is distinguished 
by the shorter neck region (less than 50 µm).

The ascospore size for C. seminudum varies according to different authors. Udagawa 
(1965) cites a size range of 9.5–11.0 × 7.0–9.0 µm (front view), Matsushima (1975) records 
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a range of 10.0–12.0 × 8.0–10 µm (front view), while Hawksworth (1975a) cites a size range 
of 7.5–9.0(10.0) x 7.0–8.5 µm (front view) for this species. The two isolates examined in 
the present study also differ in ascospore size. Those in the Quebec specimen vary from 
9.3–11.3 × 7.8–9.3 µm (front view) while the spores of the Ontario specimen vary from 
8.6–10.1 × 7.9–8.9 µm (front view). Based on these observations it appears that ascospore 
size in this species is not a stable taxonomic character. According to Hawksworth (1975a), 
Badura treated Chaetomium minutum Krez. & Badura as a synonym of C. seminudum.

Observations of the section Torulosa

The presence of a holoblastic anamorph and bilaterally flattened ascospores are 
the most characteristic features of this group. Other characters such as ascomatal hair 
shape and colour vary considerably among species. Ascospore size however, does not 
vary appreciably and most species produce spores between 5.0–11.0 µm in length.

The subsections Torulosa and Farrowia can be distinguished by two main 
characteristics. The distinct septa in the terminal hairs and the irregularly coiled ascogonial 
coil of the former: and the sparse terminal hair septa and regularly coiled ascogonial coil 
in the latter.

The cultural morphology of most species, although quite distinct for each taxon, 
was remarkably uniform among isolates of the same species on the media used in this 
study. The only exception to this situation occurred in Chaetomium torulosumi however, 
this species, as represented in this study, probably includes several different taxa.

Although most cultural characters were species specific, two separate species did 
form similar colonies in culture. Both Chaetomium subspirale and C. semispirale produced 
copious aerial mycelium and formed distinct clusters of crystals on the surface of the 
medium (Leonian’s & Czapek’s media).

No cleistothecial species have been reported for this group.

Species with affinities to section Torulosa

Chaetomium turgidopilosum Ames, Mycologia 41: 639, 1949.

Chaetomium udagawae Sergo ex. Udagawa, Trans. Mycol. Soc. Japan 20: 476, 1979.
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Section Crispata sect. nov.

Ascomata ostiolate. Peridial type textura angularis or epidermoidea. Ascomatal hairs 
well-developed and coiled irregularly. Asci cylindrical or clavate. Ascospores bilaterally 
flattened, brown, with 1 apical germ pore. Anamorph absent. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial growth rate relatively slow.

Type – Chaetomium·crispatum

Key to species in section Crispata

1. Asci clavate ......................................................................................... C. semen-citrulli

1. Asci cylindrical.............................................................................................................2

2. Most ascospores longer or equal to 12.0 µm; 
terminal hairs 10.0–15.0 µm wide at the apex .............................. C. contortum

2. Most ascospores shorter than 12.0 µm; terminal 
hairs less than 10.0 µm at the apex .................................................................3

3. Most ascospores longer than or equal to 9.0 µm ......................................C. crispatum

3. Most ascospores shorter than 9.0 µm .........................................................................4

4. Terminal hairs coiled 4–8 times, with a hooked apex ........................... C. simile

4. Terminal hairs coiled 8–15 times, without a hooked apex .....................C. tortile

Return to KEY
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Chaetomium crispatum Fuckel, Symb. Myc. 90, 1870.

ILLUSTRATIONS 

=Chaetomium streptothrix Quelet, Mem. Soc. d’Emul. Montbeliard 1875: 103, 
1876. (fide Ames, 1963).

=Chaetomium anahelicinum Udagawa & Cain, Can. J. Bot. 47: 1941, 1969.

Ascomata ostiolate, subspherical, 220–350 × 200–350 µm. Peridium brown in 
transmitted light, forming a textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs coiled 5–10 times (formed of successively reversed loops with short 
internodes, coiled alternately clockwise and anti-clockwise), (straight hairs may also be 
present), hooked at the apex, up to 400 µm long and 6.8–8.0 µm wide at the apex, coarsely 
blistered, branched late in development and septate. Lateral hairs straight, up to 200 
µm long and 3.0 to 5.0 µm wide at the midpoint, moderately blistered and septate. Asci 
cylindrical, 8-spored, 65–80 × 7–9 µm. Paraphyses not observed. Ascospores uniseriate, 
brown in transmitted light, bilaterally flattened, broadly ovate or broadly elliptic in front view 
and narrowly elliptic to narrowly ovate in side view, 8.7–11.9 × 7.6–9.0 × 5.7–6.4 µm, with 1 
apical germ pore. Ascogonial coil not observed. Mycelial hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin wavy and appressed to immersed. Aerial mycelium absent. Immersed mycelium 
and reverse colour dark olive to light olive. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium funiculose to felty and strong greenish yellow 
to yellowish white. Reverse colour moderate olive to strong greenish yellow. Ascomata 
scattered and mature after 28–35 days. Ascomatal hairs medium gray to olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even and raised, Aerial mycelium cottony to felty and yellowish white. 
Reverse colour pale yellow. Ascomata scattered and mature after 28–35 days. Ascomatal 
hairs medium gray to olive black.

Specimens examined: CANADA:*TRTC 43892, isolated from soil, Ontario (HOLOTYFE 
of C. anahelicinum). TRTC 49031, mouse dung, Ontario (near Kirkland Lake). DAOM 
115528, isolated from roots of Trifolium repens, Quebec. RFC 7500, rabbit dung, Ontario 
(TRTC). U.S.A.: TRTC 40461, carnivore dung, Massachusetts (TRTC). *A.H. Chivers 
9–2, culture from dead flies, Maine (TRTC).*A.H. Chivers 9–1, cow dung, Massachusetts 
(TRTC). D.D.R.: IMI 75853, isolated from leaf of Quercus sp. leaf, Quedlinburg. WEST 
GERMANY: CBS 152.49, from Pisum sp., without further collection data CBS 149.58, 
isolated from muddy shallow estuary, without further collection data.
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Notes: The above description is based on a broad concept of the species, particularly 
in the size of the ascomata; the terminal hair type and ascospore size. Ascomata dimensions 
often varied considerably among different collections and also among ascomata from the 
same collection. Among the specimens examined in this study TRTC 49031 produced the 
largest ascomata (up to 350 × 350 µm) and CBS 149.58 produced the smallest ascomata 
(up to 220 × 220 µm) although other specimens formed a continuum between these 
two extremes. Variation in terminal hair type was also observed both within and among 
collections. Ascomata with contorted hairs (reverse loops) were found in every isolate, 
however in many cases both straight and/or regularly coiled hairs were also present. The 
latter often forming late in development. Udagawa & Cain (1969) described Chaetornium 
anahelicinum on the basis of the presence of both regularly coiled and contorted hairs, 
although I found this character to be too variable for specific differentiation. As a result C. 
anahelicinurn is considered a synonym of C. crispatum. Chaetomium crispatoideum Sergo 
also appears similar to C. crispatum, however the distinction between the two species is 
unclear (Sergejeva, 1956).

Ascospore size was also quite variable. One isolate (IMI 75853) produced ascospores 
8.7–9.6 × 7.3–8.0 × 5.0–5.3 µm in size, while another specimen (Chivers 9–1) formed 
ascospores 10.1–12.0 × 8.0–9.0 × 5.7–6.3 µm in size, although numerous other isolates 
formed a continuum between the two extremes. In the published descriptions, various 
spore sizes are cited for Chaetomium crispatum. Udagawa (1960) recorded a size range 
of 8.5–10.1 × 7.5–8.5 µm while Ames (1963) cited a size range of 11–12.3 × 8–10 µm. 
Malone & Muskett (1964), Chivers (1915) and Zopf (1881) also reported large spores for 
C. crispatum.

An interesting feature, noted by Zopf (1881), was the presence of a phialidic 
anamorph in his material of this species. Although not uncommon in the genus Chaetomium 
this character has not been reported for C. crispatum since Zopf’s original observation. 
None of the material examined in the present study produced an anamorph: however a 
representative of the large-spored variant, examined by Zopf, was not cultured in this study 
and it could possibly be the only form that produces the anamorph.

Although quite variable in many characters, C. crispatum can be distinguished from 
other members of the section Crispata by the presence of contorted hairs (reversed loops) 
with an apical diameter less than 9.0 µm. The narrow apical hairs and small ascomata 
distinguish this taxon from the similar species Chaetomium contortum Peck (terminal hair 
apex 13.0–15–0 µm diam: ascomata 350–450 × 250–350 µm). As more collections of the 
latter are studied the distinction between these two taxa may not prove significant.
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Chaetomium contortum Peck, Rep. New York State Mus. Nat. Hist. 49 (1895): 38, 
1896.

Ascomata ostiolate, subspherical to ellipsoidal, 350–450 × 250–350 µm. Peridium 
brown in transmitted light, forming a textura angularis in surface view. Rhizoids poorly 
developed. Terminal hairs coiled 5–10 times, formed of successively reversed loops, coiled 
alternately clockwise and anti-clockwise (straight hairs also present), hooked at the apex, 
up to 500 µm long and 11.0–13.0 µm wide at the apex, coarsely blistered, rarely branched 
and septate. Lateral hairs straight, up to 200 µm long and 3.0–5.0 µm wide at the midpoint, 
moderately blistered and septate. Asci not observed (cylindrical, 8-spored, 80–100 × 8–10 
µm: fide Ames, 1963). Paraphyses not observed. Ascospores brown in transmitted light, 
bilaterally flattened, broadly ovate to broadly elliptic and umbonate in front view, narrowly 
ovate to narrowly elliptic in side view, 11.6–13.1 × 9.1–10.5 × 7.0–7.5 µm, with 1 apical 
germ pore. No cultures of this species were available for study.

Specimen examined: GERMANY: *RFC 6987, on decaying potatoes in cellar, 
Konigstein-a-Elbe, (TRTC).

Notes: Peck (1896) decribed C. contortum from the bulbs of Lilium longiflorum from 
New York. In the description he reported the ascomata as 885–1060 µm (.035-.042 inches) 
and the terminal hairs as 12–14 µm (.0005-.00055 inches thick at the apex). Except for 
the discrepancy in ascomata size, the specimen examined in this study matches the type 
description quite well. The large ascoma size, cited by Peck, was probably a result of 
including the terminal hair length. As mentioned in the discussion of C. crispatum the larger 
terminal hair width and ascoma size serve to distinguish C contortum from C. crispatum.

Ames (1963) reported C. contortum from various sources in the U.S.A. however 
it is not clear from his description whether he had a large-spored variant of C. crispatum 
or C. contortum as the ascomata size cited by him (220–400 × 200–340 µm) is small for 
C. contortum but the terminal hair diameter (15 µm) is large for C. crispatum. Obviously 
there is need for a critical evaluation of this group of species including C. crispatum, C. 
crispatoideum and C. contortum.
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Chaetomium semen-citrulli Serg., Not. Syst. Sec. Crypt. Inst. Bot. Acad. Sci. U.S.S.R. 
11: 113,·1956.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 170–220 × 170–220 µm. Peridium pale yellow 
brown in transmitted light (dark brown around the ostiole), forming a textura epidermoidea 
(middle and basal portion of ascomata) and a textura angularis (ostiolar region of ascomata) 
in surface view. Rhizoids poorly developed. Terminal hairs coiled 5–10 times (alternating 
wide and narrow coils) up to 400m long and 3.0–4.0 µm wide at the midpoint, moderately 
blistered, unbranched and septate. Lateral hairs straight to wavy, up to 100 µm long and 
2.0–3.0 µm wide at the midpoint, finely blistered and septate. Asci·clavate, 8-spored, 
60–70 × 12–18 µm. Paraphyses present. Ascospores biseriate, brown in transmitted light, 
bilaterally flattened, broadly ovate in front view and narrowly ovate in side view, 11.9–14.2 
× 9.7–10.9 × 7.8–8.1 µm, with 1 apical germ pore. Mycelial hairs absent. Ascogonial coil 
long stipitate and regularly wound in a tight bedspring coil. Anamorph absent. 

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and raised. Aerial mycelium cottony, zonate and yellowish white. Reverse 
colour strong orange yellow, to deep orange yellow. Ascomata scattered beneath aerial 
mycelium and mature after 14–21 days. Ascomatal hairs olive black.

Leonian’s medium: Mycelial growth rate slow, 1.5–2.0 mm/day. Advancing margin 
slightly wavy and raised. Aerial mycelium cottony and yellowish white, zonate. Reverse 
colour strong orange yellow to deep orange yellow. Ascomata scattered beneath aerial 
mycelium and mature after 14–21 days.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and raised. Aerial mycelium cottony and light yellow to 
brilliant yellow. Reverse colour strong yellow. Ascomata scattered and mature after 7–14 
days. Ascomatal hairs olive black.

Specimen examined: U.S.S.R.: A-152, fox dung, Turkoman (culture isolated from 
type material sent to L.M. Ames), (U.S.D.A.).

Notes: Chaetomium semen-citrulli is included in the section Crispata on the basis of 
its contorted hairs, bilaterally flattened ovate ascospores, pale yellow brown peridium as 
well as the relatively slow growth rate in culture. The clavate asci and biseriate arrangement 
of the ascospores however are unique in this section and serve to distinguish this species 
from others in the group. 

Chaetomium semen-citrulli is only known from the type collection. 
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Chaetomium simile Massee & Salmon, Ann. Bot. 16: 71, 1902.

ILLUSTRATIONS 

= Chaetomium glabrum Bainier, Bull. Soc. Myc. France 25: 214, 1910. (fide 
Ames, 1963).

Ascomata ostiolate, subspherical, 160–200 × 160–200 µm (often broader than 
long). Peridium pale brown in transmitted light (dark brown around the ostiole), forming 
a textura angularis in surface view. Rhizoids poorly developed. Terminal hairs coiled 4–8 
times (formed of successively reversed loops with long internodes), hooked at the apex, 
up to 250 µm long and 5.0–6.0 µm wide at the midpoint, moderately blistered, unbranched 
and septate. Lateral hairs straight up to 150 µm long and 2.0–3.0 µm wide at the midpoint, 
finely blistered and septate. Asci cylindrical, 8-spored, 70–80 × 9–11 µm. Paraphyses not 
observed. Ascospores uniseriate, brown in transmitted light, bilaterally flattened, broadly 
ovate in front view and narrowly ovate in side view, 7.9–9.0 × 6.5–7.1 × 5.6–6.0 µm, with 1 
apical germ pore. Ascogonial coil not observed. Mycelial hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even raised. Aerial mycelium downy and light olive gray. Reverse colour light olive gray. 
Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium silky to felty, zonate and light olive gray to olive gray. 
Reverse colour light olive gray. Ascomata absent.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even raised. Aerial mycelium silky to funiculose, zonate and light olive 
gray to olive gray. Reverse colour indistinct. Ascomata absent.

Specimens examined: U.S.A.: TRTC 48937, isolated from soil from ground squirrel 
burrow, California. U.K.: *DAOM 24624, mouse dung, Wales.

Notes: As can be seen from the cultural description neither mature nor immature 
ascomata developed in culture even after 6 weeks incubation. As a result, the microscopic 
descriptions of the fruiting structures were derived.from 2 ascomata that developed on the 
original isolation plate. It should be noted that the immature ascomata and hairs appear 
light gray but mature to a dark brown or black colour. Although somewhat similar to C. 
crispatum, C. simile can be distinguished by its pale brown peridium and longer internodes 
between successive loops in the terminal hairs.
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Chaetomium tortile Bainier, Bull. Soc. Myc. France 25: 214, 1909.

ILLUSTRATIONS 

= Chaetomium tortuosum Garbowski, lnst. Nauk. Gospodarst Weijskiego 
Bydgoszezy 15: 14, 1936.

Ascomata ostiolate, subspherical, 180–260 × 200–240 µm (often broader than long). 
Peridium 25–35 µm thick, brown in transmitted light (dark brown around the ostiole), forming 
a textura angularis in surface view. Rhizoids poorly developed. Terminal hairs coiled 8–15 
times (alternating wide and narrow coils), up to 400 µm long and 3.0–5.0 µm, wide at the 
midpoint, moderately blistered, unbranched and septate. Lateral hairs wavy to straight, 
up to 80 µm long and 2.0–3.0 µm, wide at the midpoint, moderately blistered and septate. 
Asci cylindrical, 8-spored, 50–65 × 5–8 µm. Paraphyses present. Ascospores uniseriate, 
brown in transmitted light, bilaterally flattened, broadly ovate or broadly elliptic in front view 
and narrowly ovate or narrowly elliptic in side view, 6.8–8.3 × 5.7–7.1 × 5.0–5.3 µm, with 1 
apical germ pore. Ascogonial coil not observed. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium downy to velvety and grayish greenish yellow 
to moderate greenish yellow. Reverse colour moderate greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin wavy and appressed to raised. Aerial mycelium felty and moderate olive green. 
Reverse colour pale yellowish green. Ascomata absent.

Weitzman & Silva-Butner’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/
day. Advancing margin even and raised. Aerial mycelium felty, zonate and white. Reverse 
colour indistinct. Ascomata scattered and mature after 28 days. Ascomatal hairs olive black.

Specimens examined: CANADA: TRTC 48905, marten dung, Ontario: TRTC 48960, 
mouse dung, Ontario (Toronto). U.S.A.: *TRTC 48403, isolated from soil (hardwood forest), 
Wisconsin.

Notes: In Bainier’s original description of C. tortile the ascomata are described as 
370 µm in diameter. The material examined in the present study closely matches Bainier’s 
description in all respects except for the smaller ascomata. Garbowski (1963) described 
a similar species, Chaetomium tortuosum from germinating pine seeds from Poland. This 
species produces contorted hairs, ascospores 6.2–7.7 × 5.8–7.3 µm in size and ascomata 
185–230 × 140–200 µm in size. Based on his description, Garbowski’s fungus is identical to 
the material examined in this study. For this reason C. tortuosum is included as a synonym 
of C. tortile.

Based on the type description, Chaetomium congoense Ames (Ames, 1963) also 
appears similar to C. tortile. The only difference between the two is in the degree of teminal 
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hair branching. Chaetomium tortile is rarely branched while C. congoense is regularly 
branched. An examination of the type specimen is necessary to determine the significance 
of this character.

Sorgel (1960) introduced a further name, Chaetomium tortospirale, into the literature. 
There is no description of this species or citation of a specimen but Sorgel does illustrate 
the terminal hair type. The contorted hairs of Sorgel’s fungus indicate a similarity to C. tortile 
although the hairs of C. tortospirale are longer and more coiled. Because C. tortospirale 
is a nomen nudum it cannot legitimately be considered, however, the variation noted by 
Sorgel should be recognized in the species concept of C. tortile.

In addition to the specimens studied in this work, C. tortile has been reported from 
fox dung in England (Skolko & Groves, 1953) and oat seeds from N. Ireland (Malone and 
Muskett, 1964).

A culture cited by Millner (1977) as C. tortile A-172 represents Chaetomium 
brasiliense Batista & Pontual. 

Observations of the section Crispata

The most diagnostic feature of this group is the irregularly coiled terminal hairs. 
Of secondary importance are the cylindrical asci (clavate in C. semen-citrulli) and pale 
colour of the peridium. Other features such as ascospore shape and size as well as colony 
morphology vary considerably among species.

Since the species in this section have been cultured only rarely, little is known of 
the variation in colony morphology among isolates of the same species.

There are no cleistothecial species in this section.

Species with affinities to section Crispata

Chaetomium terreum Kirilenko, Mykrobiol. Zh. 33: 152, 1971.
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Section Brasiliensia sec. nov.

Ascomata ostiolate. Peridial type textura angularis. Ascomatal hairs usually coiled 
and gray. Asci cylindrical or clavate. Ascospores oval and bilaterally flattened, brown 
with 1 apical or subapical germ pore. Ascogonial coil long stipitate and regularly coiled. 
Anamorph absent.

Type – Chaetomium brasiliense

Key to species in section Brasiliensia

1. Ascospores with 1 subapical germ pore ..............................................C. senegalense

1. Ascospores with 1 apical germ pore ...........................................................................2

2. Asci clavate .................................................................................... C. uniporum

2. Asci cylindrical ..................................................................................................3

3. Terminal hairs straight and spinose....................................................... C. thermophile

3. Terminal hairs coiled or wavy, not spinose ..................................................................4

4. Terminal hairs distinctly and regularly branched 
with each hair producing primary, secondary 
and tertiary branches.................................................................. C. medusarum

4. Terminal hairs unbranched or rarely branched once ........................................5

5. Terminal hairs tightly coiled 8–15 times; most 
ascospores greater than or equal to 8.0 µm long ...................................C. apiculatum

5. Terminal hairs loosely coiled 3–8 times; most 
ascospores less than 8.0 µm long ..............................................................................6

6. Terminal hairs 4.0–6.0 µm wide at the apex, 
hooked at the apex ................................................................. C. alba-arenulum

6. Terminal hairs 3.0–3.5 µm wide at the apex, 
not hooked at the apex ................................................................. C. brasiliense

Return to KEY
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Chaetomium brasiliense Batista & Pontual, Bol. Sec. Agr. e Com., Pernambuco 15: 
70, 1948.

ILLUSTRATIONS 

= Chaetomium hamatum Batista & Pontual, in op. Cit. P. 71 (fide Ames, 1963).

= Chaetomium repandum Batista & Pontual, in op. Cit. P. 72. (fide Ames, 1963).

= Chaetomium velutinum Ames, Mycologia 41: 641, 1949. (fide Ames, 1963).

Ascomata ostiolate, subspherical to ovoid, 90–160 × 75–140 µm. Peridium brown 
in transmitted light, forming a textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs coiled 5–8 times, up to 350 µm long and 2.5–3.5 µm wide at the midpoint, 
finely blistered, rarely branched and septate. Lateral hairs straight, up to 170 µm long and 
2.0–3.0 µm wide at the midpoint, finely blistered and septate. Asci cylindrical, 8-spored, 
40–55 × 7–10 µm. Paraphyses not observed. Ascospores uniseriate, brown in transmitted 
light, bilaterally flattened, broadly ovate in front view and narrowly ovate or narrowly elliptic 
in side view, 6.4–8.1 × 5.6–7.0 × 4.8–5.3 µm, with 1 apical germ pore. Ascogonial coil long 
stipitate and regularly wound in a tight bedspring coil. Mycelial hairs present. Anamorph 
absent.

Czapek’s medium: Mycelial growth rate slow, 1.5–2.5 mm/day. Advancing margin 
very convoluted and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour yellowish white (oIive black in some sectors). Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and appressed to raised. Aerial mycelium. woolly, obscured as ascomata develop. 
Reverse colour greenish black to very dark greenish black. Ascomata abundant and mature 
after 7–14 days. Ascomatal hairs greenish gray to light olive gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even raised. Aerial mycelium cottony, zonate and white. Reverse light 
grayish olive. Ascomata abundant and mature after 7 days. Ascomatal hairs medium gray 
to dark greenish gray.

Specimens examined: U.S.A.: TRTC 48925, isolated from sclerotia of Sclerotinia 
sclerotiorum Lib. de Bary, Maryland. SOLOMON ISLANDS: OM 953, isolated from tentage 
cover, Guadalcanal. OM 895, without collection data (deposited as C. tortile) OM 2082, 
isolated from blanket, New Guinea. EGYPT: TRTC 48932, isolated from sheep dung, 
without further collection data.

Notes: Chaetomium brasiliense is recognised by its cylindrical asci, bilaterally flattened 
ovate ascospores and coiled terminal hairs. Two species treated in the present work, C. 
alba-arenulum and C. apiculatum, are differentiated from this species by the ascomatal 

Return to KEY
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hair structure. The former has terminal hairs coiled up to 15 times while C. alba-arenulum 
produces wavy hairs with a hooked apex. Other species, not treated in this study, that 
resemble C. brasiliense include C. leucophora Ames, C. mollicellum Ames, C. incomptum 
Ames and C. perpulchrum Ames (Ames, 1963). The distinctions between these taxa are 
not obvious and they should be examined comparatively with C. brasiliense. Udagawa 
and Muroi (1981) recently described another species, Chaetomium amygdalisporum, that 
obviously belongs in the section Brasiliensia. This is the only species in this section that 
produces a phialidic anamorph and hence it is readily distinguishable from other members 
of the group.

In culture, the aerial mycelium of C. brasiliense forms very distinct concentric bands. 
At 27 °C, approximately 20 zones are evident after 21 days’ growth, however, at 17 °C only 
7 bands are noticeable after 21 days’ incubation. It appears therefore that the zonation 
response does not follow a diurnal pattern at lower temperatures.

Based on the specimens examined in this study and on other published reports 
(Udagawa, 1960; Ames, 1963; Millner, 1975), C. brasiliense is more commonly found in 
tropical or subtropical areas. The most northern record of this species is from Beltsville, 
Maryland. This specimen (TRTC 48925) is particularly interesting as it was isolated from 
the sclerotia of Sclerotinia sclerotiorum and may be important in the biological control of 
this plant pathogen.

For information on the nutritional requirements for growth, and fruiting of C. brasiliense 
the reader is referred to Basu (1952).
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Chaetomium alba-arenulum Ames, U.S. Army Res. & Dev. Ser. No.2: 10, 1963.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 90–125x90–120 µm. Peridium brown in transmitted 
light, forming a textura angularis in surface view. Rhizoids poorly developed. Terminal hairs 
wavy and hooked at the apex, up to 320 µm long and 2.0–4.0 µm wide at the midpoint, 
moderately blistered and septate. Asci cylindrical, 8-spored, 34–42 × 7–8 µm. Paraphyses 
not observed. Ascospores uniseriate, brown in transmitted light, bilaterally flattened, broadly 
ovate in front view and narrowly ovate to narrowly elliptic in side view, 6.2–7.4 × 5.6–6.5 
× 4.1–4.5 µm with 1 apical germ pore. Ascogonial coil long stipitate and regularly wound 
in a tight bedspring coil. Mycelial hairs present. Anamorph present.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
wavy and appressed, Aerial mycelium absent. Immersed mycelium and reverse colour 
hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium light gray. Reverse colour 
dark grayish olive green. Ascomata abundant and mature after 14–21 days. Ascomatal 
hairs light grayish olive to dark gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and appressed, Aerial mycelium absent. Immersed mycelium and 
reverse colour light olive gray. Ascomata abundant, zonate and mature after 14–21 days. 
Ascomatal hairs light grayish olive to dark gray.

Specimen examined: U.S.A.: TRTC 48903; isolated from rodent dung, New Mexico 
(type material deposited by H.K. Seth).

Notes: Chaetomium alba-arenulum is similar to C. brasiliense but differs in the 
structure of the terminal hairs. The former has wavy hairs that are hooked at the apex 
while C. brasiliense has coiled hairs that lack a hooked apex.



118 A TAXONOMIC STUDY OF THE ASCOMYCETE GENUS CHAETOMIUM KUNZE

Chaetomium apiculatum Lodha, J. Ind. Bot. Soc. 43: 122, 1964.

ILLUSTRATIONS 

Ascomata ostiolate, spherical to subspherical, 80–120 × 80–120 µm. Peridium brown 
in transmitted light, 8–10 µm thick, forming a textura angularis in surface view. Rhizoids 
poorly developed. Terminal hairs coiled up to 15 times, up to 250 µm long and 2.0–2.5 µm 
wide at the midpoint, coarsely blistered, unbranched and septate. Lateral hairs straight 
to wavy, up to 100 µm long and 2.0–2.5 µm wide at the midpoint, coarsely blistered and 
septate. Asci cylindrical, 8-spored, 45–55 × 8–9 µm. Paraphyses not observed. Ascospores 
uniseriate, brown in transmitted light, bilaterally flattened, broadly elliptic to ovate in front 
view and narrowly ovate in side view, 7.9–8.9 × 7.2–7.5 × 5.1–5.8 µm, with 1 apical germ 
pore. Ascogonial coil long stipitate and regularly wound in a tight bedspring coil. Mycelial 
hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour yellowish white. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
very dark greenish blue. Ascomata abundant and densely clustered in concentric zones, 
mature after 14–21 days. Ascomatal hairs greenish gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour grayish green. Ascomata abundant and mature after 7–14 
days. Ascomatal hairs greenish gray.

Specimens examined: KENYA:*TRTC 66.327d, from elephant dung, Mt. Kenya. 
TRTC 66.659k, from rock hyrax dung, Mt. Kenya. TANZANIA:*TRTC 66.3111a, ·from 
unidentified herbivore dung, Mt. Kilimanjaro.

Notes: The east African collections compare well with the type description of C. 
apiculatum Lodha, differing only in the number of coils in the terminal hairs. Chaetomium 
brasiliense Batista & Pontual is similar to C. apiculatum but can be distinguished on the 
basis of hair type and ascospore size. The terminal hairs of C. apiculatum are coiled up 
to 15 times and the ascospores are from 7.8–8.9 × 6.2–7.5 µm in size. In C. brasiliense, 
on the other hand, the terminal hairs are coiled up to 7 times and the ascospores are from 
6.4–8.1 × 5.0–6.0 µm in size. Chaetomium apiculatum has previously been reported from 
India (Lodha, 1964a) and Thailand (Udagawa & Horie, 1973).
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Chaetomium medusarum Meyer & Lanneau, Bull. Soc. Mycol. Fr. 83(2): 318. 1967.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal, 90–120 × 65–85 µm. Peridium brown in transmitted 
light, 9–11 µm thick, forming a textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs coiled 3–5 times, up to 200 µm long and 5.0–6.0 µm wide at the midpoint, 
branched 2 or 3 times, primary branches 2.5–4.0 µm wide, secondary branches 1.5–2.5 
µm wide, moderately blistered and septate. Lateral hairs straight, up to 150 µm long 
and 2.0–3.0 µm wide at the midpoint, moderately blistered and septate. Asci cylindrical, 
8-spored, 45–55 × 5–7 µm. Paraphyses not observed. Ascospores uniseriate, brown in 
transmitted light, bilaterally flattened, broadly ovate in front view and narrowly ovate in side 
view, 6.5–7.7 × 5.1–6.2 × 4.1–4.5 µm, with 1 apical germ pore. Ascogonial coil long stipitate 
and wound regularly in a tight bedspring coil. Mycelial hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day during the first 7 days, 
after this time sectors develop. Advancing margin very convoluted and immersed. Aerial 
mycelium absent. Immersed mycelium and reverse colour blackish green near inoculum 
source and hyaline toward the margin. Ascomata absent.

Leonian’s medium Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
blackish green. Ascomata scattered and mature after 21 days. Ascomatal hairs medium gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour dark grayish green. Ascomata scattered on agar surface 
and mature after 14–21 days. Ascomatal hairs medium gray.

Specimens examined: TANZANIA: TRTC 66.1710e, isolated from antelope dung, 
South Pare Mts. ATCC 24021, without further collection data, (deposited as Chaetomium 
mexicanum).

Notes: The specimens examined in this study compare well with the type description. 
Although closely related to C. brasiliense and C. apiculatum, C. medusarum can be readily 
distinguished by the unique terminal hairs. The only other report of this species is from the 
type collection from the Congo (Zaire).
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Chaetomium senegalense Ames, U.S. Army Res. & Dev. Sere No.2: 36, 1963.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 100–150 × 80–100 µm. Peridium 
brown in transmitted light, forming a textura angularis (often covered with pigmented 
hyphae) in surface view. Rhizoids poorly developed. Terminal hairs wavy, up to 250 µm long 
and 1.0–2.0 µm wide at the midpoint, moderately blistered, branched and septate. Lateral 
hairs straight, up to 100 µm long and 1.0–2.0 µm wide at the midpoint, finely blistered and 
septate. Asci cylindrical, 8-spored, 40–50 × 8–10 µm. Paraphyses not observed. Ascospores 
uniseriate, brown in transmitted light, bilterally flattened (rarely ovoid and without distinct 
flattening), broadly ovate in front view and narrowly ovate in side view, 9.4–12.0 × 7.5–8.3 
× 6.0–6.8 µm, with 1 subapical germ pore. Ascogonial coil not observed. Mycelial hairs 
present. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
very convoluted and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour white to hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed to raised. Aerial mycelium downy to funiculose and white. 
Reverse colour grayish greenish yellow. Ascomata abundant and mature after 7–14 days. 
Ascomatal hairs light gray to medium gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.S 
mm/day.Advancing margin even and raised. Aerial mycelimn downy and white. Reverse 
colour indistinct. Ascomata abundant and mature after 7–14 days. Ascomatal hairs medium 
gray.

Specimen examined: SENEGAMBIA {Senegal): A-155, isolated from leaf litter, 
without further collection data, (culture from type) (USDA).

Notes: Chaetomium senegalense is distinguished from other members of the section 
Brasiliensia by the distinctly subapical germ pore in the ascospores. Based on the published 
report,C. amygdalisporum Udagawa & Muroi (Udagawa & Muroi, 1981), appears similar 
to C. senegalense but the former has a phialidic anamorph and produces ascospores with 
an apical germ pore.

The only report of Chaetomium senegalense is from the type description.
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Chaetomium thermophile La Touche, Trans. Brit. Myc. Soc. 33: 94, 1950.

ILLUSTRATIONS 

= Chaetomium virginicum Ames, U.S. Army Res. & Dev. Ser. No.2: 43, 1963. 
(fide Millner, 1977)

Ascomata ostiolate, subspherical to ovoid, 100–130 × 90–120 µm. Peridium brown 
in transmitted light, forming a textura angularis (often covered with pigmented hyphae) in 
surface view. Rhizoids poorly developed. Terminal hairs tortuous, highly branched, up to 
160 µm long and 2.5–3.5 µm wide at the midpoint, coarsely blistered and septate. Lateral 
hairs straight, unbranched or branched at the apex, up to 100 µm long and 2.5–3.5 µm 
wide at midpoint, coarsely blistered and septate. Asci cylindrical, 8-spored, 40–55 × 10–13 
µm. Paraphyses not observed. Ascospores uniseriate, brown in transmitted light, bilaterally 
flattened, broadly ovate and apiculate in front view, narrowly ovate or narrowly elliptic in 
side view, 7.7–9.4 × 7.6–8.7 × 4.9–5.9 µm, with 1 apical germ pore. Ascogonial coil long 
stipitate and regularly wound in a tight bedspring coil. Mycelial hairs absent. Anamorph 
absent.

Czapek’s medium: (45 ± 1 °C) Mycelial growth rate very fast, 10.0–11.0 mm/day. 
Advancing margin wavy and raised. Aerial mycelium absent. Immersed mycelium and 
reverse colour hyaline. Ascomata absent.

Leonian’s medium: (45 ± 1 °C) Mycelial growth rate very fast, 11.0–12.0 mm/day. 
Advancing margin wavy and appressed to immersed. Aerial mycelium downy and medium 
gray. Immersed mycelium and reverse colour dark gray to black. Ascomata abundant, in 
concentric zones and mature after 3 days. Ascomatal hairs dark gray to black.

Weitzman & Silva-Hutner’s medium: (45 + 1 °C) Mycelial growth rate very fast, 
11.0–12.0 mm/day. Advancing margin wavy and appressed. Aerial mycelium absent. 
Immersed mycelium light gray. Reverse colour medium gray. Ascomata abundant, in 
concentric zones and mature after 3 days. Ascomatal hairs dark gray to black.

Specimens examined: U.S.A.: QM 9381, isolated from horse dung, (culture from 
type of C. thermophile var coprophile), California. CANADA: TRTC 48538, isolated from 
greenhouse compost soil, Ontario (Toronto).

Notes: Chaetomium thermophile is an interesting species as it possesses characteristics 
of two different sections. The dark highly branched terminal hairs are typical of species in 
the section Indica but the cylindrical ascus and regularly coiled ascogonial coil are features 
of the section Brasiliensia.

Since the original publication two varieties of C. thermophile have been described. 
Chaetomium thermophile var dissitum Cooney & Emerson (Cooney & Emerson, 1964) 
differs from the typical variety in the diffuse manner in which the ascomata are produced in 

Return to Key to species in section Indica
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culture. Chaetomium thermophile var coprophile Cooney & Emerson (Cooney & Emerson, 
1964) is recognized by the dichotomously branched hairs which completely cover the 
ascoma surface. The Canadian isolate (TRTC 48538) more closely corresponds to variety 
thermophile.

Temperature growth tests performed in this study, using isolate TRTC 48538, 
confirmed previous reports of thermophilism in this species (Cooney & Emerson, 1964: 
Millner, 1977: Tansey, 1972). The fungus grew at a rate of 1.0 mm/day and produced no 
ascomata at 27 °C on Weitzman and Silva-Hutner’s medium but at an incubation temperature 
of 45 °C on the same medium the fungus grew and fruited abundantly.

Chaetomium thermophile has been reported from a variety of substrates including 
alligator nesting material (Tansey, 1973), compost material and straw. It is apparently 
cosmopolitan, although infrequently isolated due to the elevated temperature required for 
growth and development.
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Chaetomium uniporum Aue & Muller, Schweiz. Bot. Ges. 77: 189, 1967.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 85–100 × 85–100 µm. Peridium brown in transmitted 
light, 8–10 µm thick, forming a textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs coiled 5–8 times, up to 250 µm long and 2.0–3.0 µm wide at the midpoint, 
finely to moderately blistered, unbranched and septate. Lateral hairs straight, up to 100 
µm long and 2.0–3.0 µm wide at the midpoint, finely blistered and septate. Asci clavate, 
8-spored, 35–40 × 10–15 µm. Paraphyses not observed. Ascospores biseriate,brown in 
transmitted light, broadly ovate in front view and narrowly ovate in side view, 8.8–10.9 × 
7.6–9.5 × 6.3–6.7 µm, with 1 apical germ pore. Ascogonial coil long stipitate and regularly 
wound in a tight bedspring coil. Mycelial hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
light yellow brown to moderate yellow brown. Ascomata abundant, in concentric zones 
and mature after 7–14 days. Ascomatal hairs olive gray.

Weitzman’ & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium absent. Immersed 
mycelium and reverse colour hyaline. Ascomata abundant and mature after 7 days. 
Ascomatal hairs light olive gray.

Specimen examined: EGYPT: TRTC 48903, isolated from soil near Qus. (culture 
from the HOLOTYPE).

Notes: The clavate asci and biseriate arrangement of the ascospores in C. uniporum 
are unique in the section Brasiliensia. Other characters, however, such as the relatively 
small ascomata, gray coiled terminal hairs, bilaterally flattened ovate ascospores and 
regularly coiled ascogonial coil are all features of this section.

Chaetomium uniporum is only known from the type collection.

Observations of the section Brasiliensia

The oval bilaterally flattened ascospores, regularly coiled ascogonial coil and gray 
ascomatal hairs distinguish this section from others in the genus. Cylindrical asci are 
observed·in all species except C. uniporum. Other charaters such as ascospore size and 
ascomatal hair shape vary at the species level.
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Most representatives of this section are commonly reported from tropical or subtropical 
areas and rarely from temperate areas.

No cleistothecial species have been reported in this group.

Species with affinities to section Brasiliensia

Chaetomium unipapillatum Natrajan, Ind. Acad. Sci. Proc. Sect. B. 74: 261, 1971.
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Section Indica sect. nov.

Ascomata ostiolate or non-ostiolate. Peridial type various. Ascomatal hairs straight 
(coiled in C. nigricolor), highly branched or unbranched, and black. Asci clavate. Ascospores 
ovoid, unilaterally flattened, bilaterally flattened, fusoid or ellipsoidal, with 1 apical germ 
pore. Anamorph phialidic or absent. Ascogonial coil short stipitate and irregularly coiled. 
Cultural morphology various.

Type - Chaetomium indicum 

Key to species in section Indica

1. Ascomata ostiolate ......................................................................................................2

1. Ascomata non-ostiolate.............................................................................................15

2. Terminal hairs coiled........................................................................C. nigricolor

2. Terminal hairs straight (not coiled) ...................................................................3

3. Most ascospores longer than or equal to 9.5 µm ........................................................4

3. Most ascospores shorter than 9.5 µm .........................................................................5

4. Most ascospores wider than or equal to 4.0 µm .............................C. prasinum

4. Most ascospores narrower than 4.0 µm ...............................................C. fusum

5. Asci cylindrical.............................................. C. thermophile (see section Brasiliensia)

5. Asci clavate .................................................................................................................6

6. Most terminal hairs recurved ................... C. reflexum (Skolko & Groves, 1948)

6. Terminal hairs not recurved ..............................................................................7

7. Terminal hairs of one type only ...................................................................................8

7. Terminal hairs of two distinct types ...........................................................................14

8. Terminal hairs branched .................................................................................10

8. Terminal hairs unbranched ...............................................................................9

9. Ascospores 6.4–7.3 µm long: ascomatal hairs 
short and sparse .................................................................................... C. paucipilium

9. Ascospores 5.0–6.2 µm long: ascomatal hairs 
long and abundant ............................................................................. C. variostiolatum

Return to KEY
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10. Terminal hairs dichotomously branched: 
most ascomata shorter than 250 µm .............................................................. 11

10. Terminal hairs not dichotomously branched: 
most ascomata longer than 250 µm ...............................................C. spinosum

11. Terminal hairs branched only at the apex .................................................................12

11. Terminal hairs branched along the entire length .......................................................13

12. All branches directed upward and appear like 
the pincers of a crab: ascoma peridial cells 
form a textura angularis.............................................................C. cancroideum

12. Branches not as above: ascoma peridial cells 
form a textura intricata...........................................................................C. sp. C

13. Ascospores 5.7–6.9 µm long: terminal hairs highly 
branched and rebranched (secondary and tertiary 
branches) .....................................................................................................C. indicum

13. Ascospores 5.3–6.0 µm: terminal hairs without 
secondary and tertiary branching ................................................................ C. erectum

14. Ascospores 5.8–7.6 µm long; terminal hairs 
with widely separated branches (50–100 µm) ........................ C. dolichotrichum

14  Ascospores 5.2–6.7 µm long; terminal hairs 
with branches less than 50 µm apart ................................................C. funicola

15. Ascomatal hairs dense and abundant ................................................ C. variostiolatum

15. Ascomatal hairs rare or absent .................................................................................16

16. Holoblastic anamorph (aleurioconidia) present; 
ascospores 5.5–6.9 µm long ......................................................C. australiense

16. Enteroblastic anamorph (phialoconidia) present: 
ascospores 4.8–5.8 µm long ........................................................... C. apinisiae
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Chaetomium indicum Corda, lcones 4: 38, 1840.

ILLUSTRATIONS 

= Chaetomium melioloides Cooke & Peck, Rep. New York, State Mus. Nat. Hist. 
27: 106, 1875. (fide Ames, 1963).

= Chaetomium setosum Winter, Hedwigia 26: 16, 1887. (fide Ames, 1963).

Ascomata ostiolate, subspherical, 130–180 × 130–180 µm. Peridium brown in 
transmitted light, forming a textura intricata in surface view. Rhizoids well-developed. 
Terminal hairs straight, spinose, highly branched and rebranched along the entire length, 
up to 360 µm long and 5.5–6.5 µm wide at the midpoint, coarsely blistered and septate. 
Lateral hairs straight, up to 100 µm long and 3.0–4.0 µm wide at the midpoint, moderately 
to coarsely blistered and septate. Asci clavate, 8-spored, 20–30 × 7–9 µm. Paraphyses 
not observed. Ascospores biseriate, brown in transmitted light, bilaterally flattened (rarely 
unilaterally flattened), broadly elliptic to broadly ovate in front view and narrowly elliptic 
to narrowly ovate in side view, 5.7–6.9 × 4.1–4.7 × 3.4–3.7 µm, with 1 apical germ pore. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. Advancing margin 
even and appressed. Aerial mycelium downy and deep yellow to moderate olive brown. 
Reverse colour deep orange yellow to strong yellow brown. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin very convoluted and immersed. Aerial mycelium downy and moderate yellow. 
Reverse colour dark grayish olive. Ascomata abundant and mature after 7–14 days. 
Ascomatal hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 5.5–6.5 mm/
day. Advancing margin even and raised. Aerial mycelium silky or funiculose and moderate 
yellow (obscured as ascomata develop). Reverse colour deep yellowish brown to moderate 
olive brown. Ascomata abundant and mature after 7 days. Ascomatal hairs olive black.

Specimens examined: U.S.A. TRTC 48701, isolated from soil. Virginia. INDIA: QM 
47c, isolated from wax wrapping paper, (without futher collection data). QM 46f, isolated 
from rape seed, (without further collection data).

Notes: Corda described this species from paper collected Tenasserim and Maulmain 
(Burma). His observations and illustrations of the ascomata, ascomatal hairs and ascospores 
leave little doubt as to hus concept of the species. The terminal hairs are all highly branched 
and rebranched with no evidence of unbranched hairs present.

A similar species, Chaetomium cancroideum can be distinguished by the lack of 
tertiary branching in the terminal hairs and the textura angularis peridial type. Chaetomium 

Return to Key to species in section Indica
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erectum also appears similar to C. indicum but produces fewer terminal hairs and grows at 
a slower rate in culture. Atypical forms of C. funicola may resemble C. indicum but these 
do not form a dark olive to yellow brown pigment in culture and usually grow at a slower 
rate than C. indicum.
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Chaetomium apinisiae Carter, nom. nov.

ILLUSTRATIONS 

Ξ Allescheria terrestris Apinis, Nova Hedwigia 5: 68, 1963.

Ξ Thielavia terrestris (Apinis) Malloch & Cain, CAN. J. BOT. 50: 66, 1972.

Ascomata non-ostiolate, spherical, 130–220 × 130–220 µm. Peridium dark brown in 
transmitted light, forming a textura epidermoidea in surface view. Rhizoids absent. Ascomatal 
hairs straight, scattered on the surface of the ascoma, up to 200 µm long and 1.5–2.5 
µm wide at the midpoint, moderately to coarsely blistered, unbranched and septate. Asci 
clavate to spherical, 8-spored, 16–20 × 6–8 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, ovoid (not distinctly flattened in any side), 4.8–5.8 × 
3.3–4.2 µm,with 1 apical germ pore. Ascogonial coil not observed (obscured as a result 
of ramifying hyphae). Mycelial hairs absent. Anamorph enteroblastic (phialidic). Conidia 
unicellular, pyriform, truncate at the base, 3–4 × 1–2 µm, hyaline, smooth and catenulate, 
produced from simple or branched phialides (10–20 × 1–2 µm).

Weitzman & Silva-Hutner’s medium: (42 ± 1 °C) Mycelial growth rate very fast, 
9.0–10.0 mm/day. Advancing margin even and raised. Aerial mycelium cottony and grayish 
green to light greenish gray. Reverse colour indistinct. Ascomata scattered beneath aerial 
mycelium and mature after 7 days.

Specimens examined: U.K.:* BDUN 278, from pasture soil, Attenborough (England), 
(from type of Allescheria terrestris). CANADA: TRTC 48732, isolated from bird’s nest, 
Ontario.

Notes: Since the epithet ‘terrestre’ has already been used in Chaetomium (Dwivedi, 
1962), it is necessary to erect a new name for this fungus. In honour of the original author, 
I propose Chaetomium apinisiae for this species. Chaetomium apinisiae is included in the 
section Indica on the basis of the small ovoid ascospores and coarsely blistered ascomatal 
hairs.

The presence of a phialidic anamorph suggsts that the species may be heterothallic 
(see discussion of C. elatum) however no tests have been performed to determine the 
breeding system of this species.

Return to Key to species in section Indica
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Chaetomium australiense (Tansey & Jack) Carter comb. nov.

ILLUSTRATIONS 

Ξ Thielvia australiensis Tansey & Jack, Can. J. Bot. 53: 82, 1975.

Ascomata non-ostiolate or ostiolate, spherical to subspherical, 50–100 µm diam. 
Peridium brown in transmitted light, forming a textura epidermoidea in surface view. 
Rhizoids absent. Ascomatal hairs rarely produced, up to 20 µm long and 1.0–2.0 µm 
wide at the midpoint, smooth to finely blistered, sparsely septate and unbranched. Asci 
spherical, 8-spored, 10–15 µm diam. Paraphyses not observed. Ascospores multiseriate, 
brown in transmitted light, bilaterally flattened, broadly ovate in front view and narrowly 
ovate to narrowly elliptic in side view, 5.5–6.9 × 4.9–5.2 × 3.9–4.1 µm, with 1 apical 
germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph abundant on all media, holoblastic (aleuriosporic). Conidia hyaline, unicellular, 
smooth-walled, cylindrical, ovoid or obclavate, 5.0–7.0 × 2.0–4.0 µm, sessile or on short 
conidiogenous dells. 

Czapek’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin convoluted and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 1.5–2.0 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse colour 
yellowish white to pale yellow. Ascomata scattered on agar surface or immersed beneath 
agar surface, mature after 14–21 days. Ascomata black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate slow, 1.5–2.0 mm/day. 
Advancing margin even and appressed. Aerial mycelium absent. Immersed mycelium and 
reverse colour hyaline. Ascomata scattered and mature after 14–21 days. Ascomata black.

Specimen examined: AUSTRALIA: DAOM 145919, isolated from nesting material 
of incubator bird, New South Wales (culture from type).

Notes: Chaetomium australiense is included in the section Indica on the basis of the 
bilaterally flattened ovate ascospores. As described in the original publication, this species 
is capable of rapid growth at 50 °C (Tansey & Jack, 1975): however, unlike Chaetomium 
thermophile, C. australiense is also able to grow and fruit at 27 °C on Leonian’s or Weitzman 
& Silva-Hutner’s media.

Although strictly cleistothecial at 50 °C (Tansey & Jack, 1975), some ostiolate 
ascomata are formed at 27 °C on Leonian’s medium.

The only report of this species is from the type collection.

Return to Key to species in section Indica
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Chaetomium sp. C

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 150–170 × 140–160 µm. Peridium 8–10 µm 
thick, brown in transmitted light, forming a textura intricata in surface view. Rhizoids poorly 
developed. Terminal hairs straight, highly branched, up to 350 µm long and 2.0–4.0 µm 
wide at the midpoint, coarsely blistered and septate (often distinctly constricted at the 
septa). Lateral hairs straight, up to 130 µm long and 1.5–2.5 µm wide at the midpoint, 
coarsely blistered and septate. Asci clavate, 8-spored, 20–30 × 8–10 µm. Paraphyses 
not observed. Ascospores biseriate, brown in transmitted light, ovoid (rarely unilaterally 
flattened), 5.3–6.4 × 3.8–4.9 µm, with 1 apical germ pore. Ascogonial coil short stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
wavy and raised. Aerial mycelium velvety to cottony and yellowish white. Reverse colour 
yellowish white. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
convoluted due to sectoring. Aerial mycelium cottony to velvety and light greenish yellow 
to brilliant greenish yellow. Reverse colour moderate greenish yellow. Ascomata scattered 
beneath aerial mycelium on agar surface and mature after 14–21 days. Ascomatal hairs 
olive black.

Weitzman & Silva-Butner’s medium: Mycelial growth rate fast, 3.5–4.0 mm/day. 
Advancing margin wavy and raised. Aerial mycelium cottony and light greenish yellow 
to brilliant greenish yellow. Reverse colour indistinct. Ascomata scattered beneath aerial 
mycelium on agar surface and mature after 14–21 days. Ascomatal hairs olive black.

Specimens examined: CANADA: TRTC 48702, isolated from horse dung, Alberta. 
TANZANIA: TRTC 66.1760, isolated from horse dung, Mt. Kilimanjaro.

Notes: Chaetomium sp. C is separated from other species in the section Indica 
because of the distinct colony morphology and terminal hair structure. I hesitate to describe 
this as a new species, however, until a thorough study of other members (including C. 
funicola) in this section is completed.
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Chaetomium cancroideum Tschudy, Am. J. Bot. 24: 478, 1937.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 120–150 × 110–135 µm. Peridium brown in 
transmitted light, 6–9 µm thick, forming a textura angularis in surface view. Rhizoids well-
developed. Terminal hairs straight, up to 300 µm long and 3.0–4.0 µm wide at the midpoint, 
branched at the apex in a ‘pincer-like’ fashion, coarsely blistered and septate. Lateral hairs 
straight, up to 80 µm long and 2.5–3.5 µm wide at the midpoint, coarsely blistered and 
septate. Asci clavate, 8-spored, 20–30 × 7–9 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, bilaterally flattened, broadly ovate in front view and 
narrowly ovate in side view, 5.1–6.2 × 4.1–4.9 × 3.4–3.8 µm, with 1 apical germ pore. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and raised. Aerial mycelium felty, zonate and light grayish yellow to grayish 
greenish yellow. Reverse colour dark grayish olive to dark yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin wavy and raised. Aerial mycelium felty and dark yellow. Reverse colour deep yellow. 
Ascomata abundant and mature after 7–14 days. Ascomatal hairs olive black.

Weitzman & Silva-Butner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium velvety and grayish olive (obscured 
as ascomata develop). Reverse colour moderate olive brown. Ascomata scattered and 
mature after 7–14 days. Ascomatal hairs olive black.

Specimen examined: U.S.A.: QM 6706, isolated from decaying reeds, Washington. 
(culture from type).

Notes: The specific epithet ‘cancroideum’ was applied to this species for the 
characteristic ‘crab-claw’ apical branching of the terminal hairs. The hairs are somewhat 
similar to those of C. erectum, C. indicum and some atypical isolates of C. funicola, but in 
C. cancroideum the branches are predominantly confined to the apex of the hairs and are 
typically short and incurved in contrast to the former 3 species.

In culture, on Leonian’s medium, a certain degree of variation occurred. The first 
transfer of the isolate grew slowly and produced few ascomata however subsequent 
transfers grew well and fruited abundantly. If either yeast extract or malt extract was deleted 
from the medium, the colony margin assumed a very convoluted aspect and after 7 days’ 
growth the growth rate decreased to 1.0–2.0 mm/day. On YpSs medium the colony was 
similar to that observed on Weitzman & Silva-Butner’s medium but produced a strong to 
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brilliant yellow mycelial pigment reminiscent of that formed by C. indicum.
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Chaetomium dolichotrichum Ames, Mycologia 37: 145, 1945.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 100–140 × 100–140 µm. Peridium brown in 
transmitted light, forming a textura angularis (often covered with pigmented hyphae) in surface 
view. Rhizoids well-developed. Terminal hairs of 2 distinct types: 1) straight, unbranched 
or rarely branched at the apex, up to 800 µm long and 4.0–5.0 µm wide at the midpoint, 
smooth to finely blistered and septate; 2) highly branched (often with long internodes), up 
to 400 µm long and 4.0–5.0 µm wide at the midpoint, moderately to coarsely blistered and 
septate. Lateral hairs straight, up to 400 µm long and 4.0–5.0 µm wide at the midpoint, 
finely blistered and septate. Asci clavate, 8-spored, 20–30 × 8–11 µm. Paraphyses not 
observed. Ascospores biseriate, brown in transmitted light, narrowly ovoid (rarely slightly 
flattened on one side), 5.8–7.6 × 3.7–4.5 µm, with 1 apical germ pore. Ascogonial coil short 
stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–4.0  mm/day. Advancing 
margin even or wavy. Aerial mycelium absent or felty and moderate greenish yellow. Reverse 
colour moderate olive brown to moderate greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–4.0  mm/day. Advancing 
margin very convoluted and raised. Aerial mycelium felty and light yellow to moderate 
greenish yellow. Reverse colour light olive brown to deep yellow. Ascomata scattered and 
mature after 7–14 days. Ascomatal hairs olive black.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.0–4.0 
mm/day. Advancing margin convoluted and raised. Aerial mycelium velvety and white to 
pale greenish yellow. Reverse colour indistinct. Ascomata scattered and mature after 7–14 
days. Ascomatal hairs olive black.

Specimens examined: CANADA:*TRTC 48970, isolated from bee’s nest, Ontario. 
TRTC 48700, isolated from decaying agaric, Ontario. UBC 206, without collection data. 
U.S.A.:*TRTC 48739, isolated from sandy soil in pine woods, Maryland.

Notes: Chaetomium dolichotrichum is recognized by the presence of both long 
unbranched primary hairs and highly, branched secondary hairs. It can be separated 
from a similar species, C. funicola, by the greater length of the primary hairs (up to 800 
µm) and the longer internodes (up to 100 µm) between branches of the secondary hairs. 
Other features that help in distinguishing C. dolichotrichum are the small ascomata and 
narrowly ovoid ascospores.

Among the specimens examined a certain amount of character variation was noted, 
particularly in terminal hair morphology, peridial type and ascospore size. A higher frequency 
of branching of the primary hairs was evident in UBC 206 than in other isolates. In addition, 
the ascomatal peridium of this specimen formed a distinct textura intricata as compared 
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with the textura angularis observed in the other specimens. Ascospore length also varied 
slightly from 6.3 µm (mean, n=30, in UBC 206) to 7.1 µm (mean, n=30, in TRTC 48700).

Although some variation does occur among isolates of C. dolichotrichum the 
characters discussed above serve to distinguish it from other members of the section Indica.

Chaetomium dolichotrichum is known from a variety of habitats including dung, soil 
and seeds (Skolko & Groves, 1948). Apparently cosmopolitan, it has been reported from 
Brazil (Calviello, 1971), Pakistan (Millner, 1975), Venezuela (Jeng, 1977), Kenya (Carter 
& Khan, 1982), Tennessee and Virginia (Ames, 1963) as well as Ontario, Saskatchewan 
and Quebec (Skolko & Groves, 1948).
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Chaetomuim erectum Skolko & Groves, C. J. Res. 26: 277, 1948.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 140–170 × 140–170 µm. Peridium brown in 
transmitted light, forming a textura angularis (often covered by pigmented hyphae) in surface 
view. Rhizoids well-developed. Terminal hairs straight and highly branched, up to 500 µm 
long and 3.0–5.0 µm wide at the midpoint, coarsely blistered and septate. Lateral hairs 
straight, up to 150 µm long and 2.0–4.0 µm wide at the midpoint, moderately blistered and 
septate. Asci clavate, 8-spored, 20–30 × 8–11 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, ovoid (rarely unilaterally flattened), 5.3–6.0 × 3.0–4.2 
µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial 
hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour pale greenish yellow. Ascomta scattered and mature after 7–14 days. Ascomatal 
hairs olive black.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium silky and moderate yellow. Reverse colour 
deep yellow to light olive brown. Ascomata abundant and mature after 7–14 days. Ascomatal 
hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin wavy and raised. Aerial mycelium absent. Immersed mycelium 
and reverse colour pale yellow. Ascomata abundant and mature after 7–14 days. Ascomatal 
hairs olive black.

Specimens examined: QM 6689, isolated from stored cotton (without further collection 
data), (deposited as Chaetomium elatum). QM 6699, isolated from mattress cotton (without 
further collection date), (deposited as C. elatum).

Notes: The isolates cited above are described under the name C. erectum with 
some reservation. The upright terminal hairs match the type description very closely but 
in both OM 6689 and OM 6699 the branching is not confined to the apex as is illustrated 
for the type. However, the two specimens are best accommodated in this species until a 
complete taxonomic revision of the section Indica is completed.
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Chaetomium funicola Cooke, Grevillea 1: 176, 1873.

ILLUSTRATIONS 

= Chaetomium Bartholomaei Sacco & Sydow, Sacco Syll. Fung. 14: 490, 1899. 
(fide Ames, 1963).

= Chaetomium setosum Ell. & Ev., Am. Nat. 31: 340, 1897. (fide Ames, 1963).

= Chaetomium cavallii Mattirolo, Savoia, Il Ruwenzori 1: 3, 1909. (fide Ames, 
1963).

Ascomata ostiolate, subspherical to ovoid, 120–210 × 100–165 µm. Peridium 
brown in transmitted light, 8–14 µm thick, forming a textura epidermoidea (often covered 
by pigmented hyphae) in surface view. Rhizoids well-developed. Terminal hairs of 2 types: 
1) straight, unbranched or rarely branched at the apex, up to 500 µm long and 4.0–6.0 µm 
wide at the midpoint, moderately to coarsely blistered and septate (in some specimens hair 
type 1 is absent): 2) straight, highly branched along the entire length, erect or reflexed, up 
to 350 µm long and 3.0–5.0um wide at the midpoint, moderately to coarsely blistered and 
septate. Lateral hairs straight, up to 400 µm long and 4.0–5.0 µm wide at the midpoint, 
moderately to coarsely blistered and septate. Asci clavate, 8-spored, 20–30 × 8–10 µm. 
Paraphyses not observed. Ascospores biseriate, brown in transmitted light, bilaterally 
flattened or unilaterally flattened (rarely ovoid), broadly ovate in front view and narrowly 
ovate in side view, 4.9–6.7 × 3.4–4.9 × 2.8–3.4 µm, with 1 apical germ pore. Ascogonial 
coil short stipitate and irregularly coiled. Mycelial hairs absent.Anamorph absent.

Czapek’s medium: Mycelial growth rate variable due to differences among isolates, 
1.5–3.0 mm/day. Advancing margin convoluted and appressed. Aerial mycelium downy 
and white or moderate orange yellow. Reverse colour yellowish white to moderate orange 
yellow. Ascomata scattered and mature after 21 days or absent. Ascomatal hairs olive black.

Leonian’s medium: Mycelial growth rate variable due to differences among isolates, 
2.0–5.0 mm/day. Advancing margin even or wavy and raised. Aerial mycelium woolly 
or downy and pale yellow to moderate greenish yellow. Reverse colour pale yellow to 
moderate greenish yellow. Ascomata abundant and mature after 7–14 days. Ascomatal 
hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate variable due to differences 
among isolates, 3.0–5.0 mm/day. Advancing margin even and raised. Aerial mycelium 
cottony and pale yellow to moderate yellow. Reverse colour indistinct or moderate yellow. 
Ascomata abundant and mature after 7–14 days. Ascomatal hairs olive black.

Specimens examined: CANADA: HLX 835, isolated from pasture soil, Nova Scotia. 
HLX 831 isolated from pasture soil, Nova Scotia. TRTC 48703 isolated from soil from 
woodchuck burrow, Ontario. UBC 208, from Plant Research Inst., Ontario (Ottawa), (without 
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further collection data). TRTC 48699, isolated from paper, Ontario. U.S.A.: TRTC 48698, 
isolated from rodent dung, California. SOLOMON IS.: QM 33c, isolated from pistol belt, New 
Guinea. OM 2406, isolated from shoe leather, New Guinea. OM 103c, isolated from tent, 
New Guinea. OM 3Se, isolated from tent, New Guinea. OM 93e, isolated from tent, New 
Guinea. INDIA: OM 42a, isolated from cap material (herringbone twill), Chabua. AUSTRALIA: 
OM 383, isolated from pea seeds, Burnley. OM 144gl, without further collection data.

Notes: Among the specimens examined in this study, several characters varied 
considerably from isolate to isolate. Differences in the growth rate on Leonian’s medium 
were particularly evident. Isolate TRTC 48703 grew at a rate of 5.0 mm/day and produced 
very little aerial mycelium while OM 144gl grew at a rate of 2.0 mm/day and formed an 
abundance of aerial mycelium. Other isolates showed characters intermediate between 
these extremes.

Considerable heterogeneity in terminal hair morphology was also noted. In some 
specimens (OM 33c, & QM 42a), ascomata with both branched and unbranched hairs 
occurred in the same culture plate. Other specimens, including QM 103c and QM 2406, 
produced only branched hairs. Terminal hair shape also varied considerably among 
isolates. In some, the hairs were distinctly reflexed (TRTC 48698 & OM 35e) while in other 
specimens they were upright. This character also varied among ascomata in the same 
collection (OM 383). Although ascospore size was somewhat less variable, one specimen 
(TRTC 48698) consistently produced smaller spores (4.5–5.6 × 3.0–4.0 µm) than other 
isolates. In all specimens, both bilaterally flattened and unilaterally flattened ascospores 
as well as a small percentage of ovoid (not flattened on any side) spores were evident.

As indicated by the wide range of character variation, I accept a broad species 
concept for C. funicola. I expect that a number of different taxa are included in this complex, 
however, until a thorough examination of this whole group is completed I feel it is imprudent 
to describe new taxa. Such species as Chaetomium reflexum Skolko & Groves (Skolko & 
Groves, 1948), C. erectum, C. cancroideum, C. dolichotrichum, C. africanum Ames (Ames, 
1963), and C. indicum should all be included in this re-evaluation.
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Chaetomium fusum Ames, U.S. Army Res. & Dev. Sere No.2: 25, 1963.

ILLUSTRATIONS 

= Chaetomium angustisporum Booth, Mycol. Papers 94: 9, 1964.

Ascomata ostiolate, subspherical, 100–160 × 100–160 µm. Peridium brown in 
transmitted light, forming a textura angularis (often covered with pigmented hyphae) 
in surface view. Rhizoids well-developed. Terminal hairs of 2 types: 1) few in number, 
straight, unbranched or branched at the apex, up to 250 µm long and 5.0–6.0 µm wide at 
the midpoint, coarsely blistered and septate, 2) very abundant, straight (often recurved), 
highly branched along the length, up to 200 µm long and 3.0–4.0 µm wide at the midpoint, 
coarsely blistered and septate. Lateral hairs straight, up to 180 µm long and 3.0–4.0 µm 
wide at the midpoint, coarsely blistered and septate. Asci clavate, 8-spored, 27–38 × 5–8 
µm. Paraphyses not observed. Ascospores biseriate, light brown in transmitted light, fusoid 
to cylindrical (rarely flattened on one side), 9.7–11. 3 × 2.2–2. 7 µm, with 1 small apical 
germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium farinaceous to velvety and yellowish white. 
Reverse colour pale yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.5–4.5  mm/day. Advancing 
margin very convoluted and appressed. Aerial mycelium farinaceous to velvety and yellowish 
white. Reverse colour moderate yellow to moderate orange yellow. Ascomata scattered 
and mature after 14–21 days. Ascomatal hairs olive black.

Weitzman & Silva-Butner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium farinaceous to velvety and white 
to dark yellow. Reverse colour dark yellow. Ascomata scattered and mature after 14–21 
days. Ascomatal hairs olive black.

Specimens examined: COSTA RICA : TRTC 49053, isolated from leaf litter, Bataan, 
(deposited by H.K. Seth, presumably from the type). JAMAICA: IMI 95673, isolated from 
calyx of Tectona sp. (without further collection data), (culture from type of C. angustisporum).

Notes: Chaetomium fusum was first described as having wide terminal hairs up to 
10 µm wide at the base (Ames, 1963). Except for this character, TRTC 49053 is identical to 
Ames’s original description of this species. A very similar species,Chaetomium angustisporum 
Booth (Booth, 1964) ,was originally distinguished from C. fusum by its narrower hairs 
(5–6 µm diam) and darker coloured ascospores. However, the type of C. angustisporum 
is essentially identical to the C. fusum material, including ascospore colour and terminal 
hair characters. For this reason the two species are considered synonymous.
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The ascospore shape is rather unusual for the section Indica however the terminal 
hair morphology and colony characteristics are consistent with other members of the section.
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Chaetomium nigricolor Ames, Mycologia 42: 645. 1950.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 200–275 × 200–250 µm. Peridium brown in 
transmitted light, forming a textura intricata in surface view. Rhizoids poorly developed. 
Terminal hairs loosely coiled 3–5 times, up to 350 µm long and 3.0–4.0 µm wide at the 
midpoint, coarsely blistered, rarely branched and septate. Lateral hairs straight, up to 150 
µm long and 2.0–3.0 µm wide at the midpoint, coarsely blistereq and septate. Asci clavate, 
8-spored, 18–25 × 7–10 µm. Paraphyses not observed. Ascospores biseriate, dark brown 
in transmitted light, ovoid (not distinctly flattened on any side), 5.2–6.5 × 4.1–5.0 µm, with 
1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs 
absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. Advancing margin 
even and raised. Aerial mycelium cottony and white. Reverse colour moderate greenish 
yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium cottony and white. Reverse colour pale yellow. Ascomata 
scattered in aerial mycelium and mature after 21–28 days. Ascomatal hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. 
Advancing margin even and raised. Aerial mycelium cottony white. Reverse colour dark 
grayish yellow. Ascomata scattered in aerial mycelium and mature after 21–28 days. 
Ascomatal hairs olive black.

Specimen examined: INDIA: ATCC 11211, isolated from leaf litter, (without further 
collection data), (culture from type).

Notes: Chaetomium nigricolor is unique in the section Indica. The small ovoid 
ascospores and black, coarsely blistered ascomatal hairs are common in a number of 
species in this section (including C. dolichotrichum and C. spinosum) but C. nigricolor is 
the only species with coiled terminal hairs. Based on the published descriptions, a number 
of taxa appear very similar to C. nigricolor. Chaetomium pseudoerraticum Lal & Kapoor 
(Lal & Kapoor, 1977), C. amberpetense Rama Rao & Ram Reddy (Rama Rao and Ram 
Reddy, 1964), C. terricola Natrajan (Natrajan, 1971), C. abuense Lodha (Lodha, 1964a) 
and C. verrucichaeta Natrajan (Natrajan, 1971) should be examined comparatively with 
C. nigricolor, as the distinguishing characters are questionable.

Mehrotra (1969) described C. nigricolor var. simplex, and distinguished it from the 
type by the absence of terminal hair branches. However, this character is considered 
doubtful as some hair branches form very late in development in this species. Chaetomium 
nigricolor has not been reported in North America.
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Chaetomium paucipilium Carter, sp. nov.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ovoid, 90–110 × 75–95 µm. Peridium brown in 
transmitted light, forming a textura angularis in surface view (often covered with pigmented 
hyphae). Rhizoids well-developed. Terminal hairs straight, up to 150 µm long and 2.0–3.0 
µm wide at the midpoint, finely to moderately blistered, rarely branched and indistinctly 
septate. Lateral hairs straight, up to 80 µm long and 1.0–2.0 µm wide at the midpoint, finely 
blistered and indistinctly septate. Asci clavate, 8-spored, 30–35 × 8–10 µm. Paraphyses not 
observed. Ascospores biseriate, brown in transmitted light, bilaterally flattened (rarely not 
flattened), broadly ovate in front view and narrowly ovate in side view, 6.4–7.3 × 4.3–5.2 × 
3.6–3.9 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin even and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour hyaline. Ascomata scattered on agar surface and immersed in the medium, mature 
after 14–21 days. Ascomatal hairs olive black.

Leonian’s medium: Mycelial growth rate, very slow, 1.5–2.0 mm/day. Advancing 
margin very wavy and immersed. Aerial mycelium felty and deep yellow. Reverse colour 
dark olive. Ascomata adbundant and mature after 14–21 days. Ascomatal hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very slow, 2.0–2.5 mm/
day. Advancing margin wavy and raised. Aerial mycelium absent. Immersed mycelium and 
reverse colour olive gray. Ascomata abundant and mature after 7–14 days. Ascomatal 
hairs olive black.

Specimen examined: THAILAND: QM 9563, isolated from forest soil, Pak Thong 
Chai, (HOLOTYPE).

Notes: Chaetomium paucipilium is considered a member of the section Indica 
on the basis of the small bilaterally flattened ascospores and spinose hairs. The sparse 
production of ascomatal hairs distinguish this species from other members of the group.

In culture, C. paucipilium grows at a very slow rate on most media and characteristically 
produces greenish yellow droplets on the surface of the ascomatal hairs. The formation 
of mature ascomata on Czapek’s medium is somewhat unusual in Chaetomium, as most 
species are unable to complete their life cycle on this medium.
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Chaetomium prasinum (Berk. &, Curt.) Hughes, Can. J. Bot. 36: 746, 1958.

ILLUSTRATIONS 

Ξ Botrytis prasina Berk. & Curt., Grevillea 3: 111, 1875. (fide Hughes, 
1958).

Ascomata ostiolate, subspherical, 75–95 × 70–90 µm. Peridium brown in transmitted 
light, forming a textura intricata in surface view. Rhizoids well-developed. Terminal hairs 
straight, branched at the apex, up to 300 µm long and 4.0–5.0 µm wide at the midpoint, 
coarsely blistered and septate. Lateral hairs straight, up to 150 µm long and 3.0.4.0 µm 
wide at the midpoint, coarsely blistered and septate. Asci not observed. Paraphyses not 
observed. Ascospores brown in transmitted light, ellipsoidal (not flattened on any side), 
10.1–12.4 × 4.4–5.2 µm, with 1 apical germ pore. Ascogonial coil not observed. Mycelial 
hairs not observed. Anamorph not observed. No cultures of this species were available 
for study.

Specimen examined: U.S.A.: DAOM 50936, on wood of Quercus sp., (type).

Notes: In the original description, Berkeley and Curtis (1875) refer to this fungus 
as resembling “some hairy Sphaeria”. Hughes (1958) examined authentic material of this 
species and on the basis of the morphology of the fruiting body, terminal hairs and spores, 
included it in Chaetomium as C. prasinum, although no asci were observed. Based on my 
examination of this material I concur with Hughes’s disposition of this species in Chaetomium 
and further suggest that the species belongs in the section Indica.

The ascospores of C. prasinum, although somewhat unusual for the section Indica, 
are similar in shape to those of C. fusum. It can be distinguished from that species, however, 
by the wider spores and more distinct germ pore.
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Chaetomium spinosum Chivers, Proc.Am. Acad. 48: 86, 1912.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoid, 320–370 × 300–350 µm. Peridium 
brown in transmitted light, 17–25 µm thick, forming a textura epidermoidea in surface view. 
Rhizoids well-developed (up to 250 µm long). Terminal hairs straight, spinose, up to 450 
µm long and 6.0–7.0 µm wide at the midpoint, branched at right angles (often form late in 
development), coarsely blistered and septate. Lateral hairs straight, up to 250 µm long and 
6.0–7.0 µm wide at the midpoint, coarsely blistered and septate. Asci clavate, 8-spored, 
36–40 × 7–9 µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted 
light, ovoid (rarely flattened on 2 sides), 5.7–6.8 × 3.9–4.5 µm, with 1 apical germ pore. 
Ascogonial coil long stipitate and regularly wound in a tight bedspring coil. Mycelial hairs 
absent. Anamorph absent.

Czapek’s medium (20 + 1 °C): Mycelial growth rate very fast, 5.0–6.0 mm/day. 
Advancing margin wavy and appressed. Aerial mycelium farinaceous to velvety and white. 
Reverse colour white. Ascomata absent.

Leonian’s medium (20 + 1 °C): Mycelial growth rate very fast, 5.0–6.0 mm/day. 
Advancing margin even and raised. Aerial mycelium funiculose and pale greenish yellow. 
Reverse colour grayish greenish yellow. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs olive black (often with vivid yellow droplets on the surface.

Weitzman and Silva-Butner’s medium (20 + 1 °C): Mycelial growth rate very fast, 
5.0–5.0 mm/day. Advancing margin even and raised. Aerial mycelium funiculose and pale 
greenish yellow. Reverse colour indistinct. Ascomata scattered and mature after 14–21 
days. Ascomatal hairs olive black (often with vivid yellow droplets on the surface).

Specimens examined: CANADA: TRTC 48149, isolated from moose dung, Ontario. 
TRTC 48696, isolated from soil from woodchuck burrow, Ontario.

Notes: The cultural characters described above are from colonies grown at 18–20 °C 
because mature ascomata were produced only at this temperature. At 27 °C only immature 
ascomata were formed even after 48 days incubation on the three test media. Chaetomium 
spinosum is somewhat unusual in this respect as most Chaetomium species produce mature 
ascomata at 27 °C after 21 days growth. Mycelial growth rate was also affected by the 
different incubation temperatures. At 27 °C the colonies grew at a rate of 2.0–3.0 mm/day 
as compared with 5.0–6.0 mm/day rate at 20 °C. Millner (1977) assembled a number of 
Chaetomium species into temperature groups, but did not include C. spinosum. According 
to her system this species would represent a mesophile or transitional mesophile.

Another interesting feature of C. spinosum is the ascogonial coil. The distinctly 
regular ‘bedspring-like’ coil is commonly found in the section Brasiliensia and also in the 
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subsection Farrowia and indeed is quite a reliable taxonomic character for these groups. 
However, C. spinosum also forms this type of ascogonial coil. This species is included in 
the section Indica rather than either of the preceding groups on the basis of the ascospore 
shape and dark branching spinose hairs.

The mating system in this species has been in some doubt in the past. Tveit (1955: 
cited by Muller & Sedlar, 1977) and Seth (1967) both reported C. spinosum as heterothallic 
(self incompatible) however, Sedlar et al. (1973) and Muller & Sedlar (1977) reported a 
homothallic (self compatible) condition for this species. Based on single spore cultures I 
found TRTC 48149 to be homothallic.

Chaetomium spinosum was first described from cultures of rat dung collected in 
Buenos Aires (Chivers, 1912). Since that time it has been reported from milled rice from 
Spain (Udagawa, 1965), from oat seeds from N. Ireland (Malone & Muskett,1964), as well 
as moose dung and soil from Ontario. Although apparently cosmopolitan it is not frequently 
isolated.
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Chaetomium variostiolatum Carter, sp. nov.

ILLUSTRATIONS 

Ascomata ostiolate or non-ostiolate, subspherical, 100–170 × 100–170 µm. Peridium 
brown in transmitted light forming a textura intricata in surface view. Rhizoids well-developed. 
Terminal hairs straight, up to 300 µm long and 2.0–3.0 µm wide at the midpoint, moderately 
to coarsely blistered, rarely branched and indistinctly septate. Lateral hairs similar to terminal 
hairs. Asci clavate, 8-spored, 20–25 × 8–10 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, bilaterally flattened, (rarely not flattened), broadly 
ovate in front view and narrowly ovate or narrowly elliptic in side view, 5.0–6.2 × 3.6–4.3 × 
2.7–3.1 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5  mm/day. Advancing 
margin wavy and appressed to raised. Aerial mycelium absent. Immersed mycelium and 
reverse colour pale yellow to pale greenish yellow. Ascomata scattered and mature after 
14–21 days. Ascomatal hairs olive black.

Leonian’s medium: Mycelium growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and raised. Aerial myelium lannose and white. Reverse colour grayish greenish yellow 
to pale greenish yellow. Ascomata scattered and mature after 14–21 days. Ascomatal 
hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 3.0–3.5 mm/day. 
Advancing margin slightly wavy and raised. Aerial mycelium silky and white. Reverse 
colour light olive gray to light greenish yellow. Ascomata abundant and mature after 7–14 
days. Ascomatal hairs olive black.

Specimens examined: SOLOMON IS.: QM 36d, isolated from tarpaulin, Gaudalcanal, 
(HOLOTYPE). U.S.A.: DAOM 19501, isolated from seeds of squash Cucurbita maxima 
Duch.), Nebraska (Waterloo).

Notes: The DAOM isolate was originally deposited as a new species of Chaetomidium 
(a cleistothecial genus). This material did not contain any ostiolate ascomata, however, 
in the type culture (QM 36d) both ostiolate and non-ostiolate ascomata were formed. 
Chaetomium variostiolatum can be distinguished from other members of the section Indica 
by the similar shape of both terminal and lateral hairs. Most other species in this group 
have terminal hairs that are distinctly different from the lateral hairs. The only other species 
without distinct terminal hairs is Chaetomium paucipilium and it is distinguished from this 
species by the larger ascospores, sparse production of ascomatal hairs and slower growth 
rate in culture.
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Observations of the section Indica

The black, often highly branched ascomatal hairs and relatively small (4–8 µm long), 
ovoid ascospores distinguish this section of the genus. Although in several species these 
two features do not occur in combination, the presence of one or the other of the characters 
(either small ovoid ascospores or highly branched hairs) is sufficient to recognize the 
species as a representative of the section Indica (i.e., Chaetomium apinisiae, C. prasinum 
and C. nigricolor). Species distinctions are made mainly on the basis of differences in 
terminal hair shape.

The cultural morphology is characteristic for several species including Chaetomium 
indicum and C. spinosum, however there is considerable variation in cultural morphology 
among isolates of C. funicola. The latter species probably represents a complex of several 
taxa and is in need of a thorough taxonomic study.

The only true cleistothecial representative in this section is Chaetomium apinisiae, 
however, the presence of an ostiole in C. variostiolatum and C. australiense appears to 
vary depending on the isolate or cultural conditions.

Species with affinities to section Indica

Chaetomium longipilium Chowdherry & Rai, Nova Hedwigia 32: 218, 1980. (later 
homonym).
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Chaetomium subgenus Murora subg. nov.

Ascospores ellipsoidal or unilaterally flattened (rarely showing no apparent symmetry). 
Ascomatal appendages usually well-developed.

Type – Chaetomium murorum

Section Murora sect. nov.

Ascomata ostiolate or non-ostiolate. Peridial type various. Ascomatal hairs well-
developed, thick-walled, usually long and wavy or straight. Asci clavate. Ascospores 
ellipsoidal, brown, with 1 apical germ pore. Anamorph holoblastic (aleuriospores) or absent. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial growth rate on Leonian’s 
medium often very slow.

Type – Chaetomium murorum

Key to species in section Murora

1. Ascomata ostiolate ......................................................................................................4

1. Ascomata non-ostiolate...............................................................................................2

2. Ascoma peridium forming a textura cephalothecoidea ....................................3

2. Ascoma peridium forming a textura angularis ........................................ C. sp.B

3. Anamorph present..............Chaetomidium cephalothecoides (Malloch & Benny,1973)

3. Anamorph absent ....................................................Chaetomidium arxii (Benny, 1980)

4. Anamorph present ............................................................................................5

4. Anamorph absent .............................................................................................6

5. Anamorph (Botryotrichum) abundantly produced: 
ascomata rare: ascospores 11.0–15.0 × 7.5–9.0 µm ...............................C. piluliferum

5. Anamorph sparsely produced: ascomata abundant: 
ascospores 14.8–17.3 × 8.8–10.0 µm.............................................. C. ancistrocladum

6. Most ascospores 6.3–10.8 × 3.9–6.9 µm .......... C. carinthiacum (Sorgel, 1961)

6. Most ascospores longer than 10.8 µm .............................................................7

7. Most ascospores longer than 14.5 µm ........................................................................8

7. Most ascospores shorter than or equal to 14.5 µm .....................................................9

Return to KEY
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8. Terminal hairs wavy to coiled .................................................. C. subcircinatum

8. Terminal hairs straight to undulate ................................................C. circinatum

9. Terminal hairs without a hooked apex: mycelial 
growth rate 1.5–2.0 mm/day on Leonian’s medium ......................................... C. sp. A

9. Terminal hairs with a hooked apex: mycelial growth 
rate less than 1.5 mm/day on Leonian’s medium .......................................C. murorum
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Chaetomium murorum Corda, lcones I: 24, 1837.

ILLUSTRATIONS 

= Chaetomium tomentosum Preuss., Linnaea 24: 99–153, 1851. (fide Chivers, 
1915).

= Chaetomium comatum var. helichotrichum Sacc., Michelia I: 222, 1878. (fide 
Ames, 1963).

= Chaetomium griseum Cooke, Grevillea I: 175, 1873. (fide Ames, 1963).

= Chaetomium humanum Karst., Meddel. Soc.. FF. Fennica 16: 33, 1888. (fide 
Hughes, 1955).

Ascomata ostiolate, subspherical, 190–280 × 190–280 µm. Peridium bluish black to 
brown in transmitted light, forming an indistinct textura epidermoidea or textura angularis 
in surface view. Rhizoids poorly developed. Terminal hairs of 2 types: 1) straight to slightly 
undulate, up to 1500 µm long and 5.0–7.0 µm wide at the midpoint, with hooked apices; 2) 
flexuous and interwoven, up to 700 µm long and 5.0–7.0 µm wide at the midpoint, with or 
without hooked apices. Both hair types smooth or moderately blistered in patches along 
the length of the hair, rarely branched, thick-walled (2.0 µm wide) and septate. Lateral hairs 
straight, up to 500 µm long and 5.0–6.0 µm wide at the midpoint, smooth to moderately 
blistered and septate. Asci clavate, 8-spored, 40–50 × 10–15 µm. Paraphyses present. 
Ascospores biseriate, brown in transmitted light, with a broad pale brown band along the 
longitudinal axis of the spore, ellipsoidal (not flattened in any view), 12.0–15.0 × 7.2–8.2 
µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial 
hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate fast, 4.0–5.5 mm/day. Advancing margin 
wavy to convoluted and immersed to appressed. Aerial mycelium downy to felty or absent. 
Colony colour moderate greenish yellow to dark brown. Reverse colour light grayish olive 
to dark brown. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 0.5–1.5 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium farinaceous to silky and grayish greenish yellow to 
light olive brown. Reverse colour grayish greenish yellow to dark brown. Ascomata absent 
or scattered and mature after 14–21 days. Ascomatal hairs olive gray to dark bluish gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 3.5–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium silky and moderate olive. Reverse 
colour indistinct or moderate olive green. Ascomata abundant (often formed in concentric 
zones) and mature after 7–14 days. Ascomatal hairs olive gray to medium gray or dark 
bluish gray.
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Specimens examined: CANADA: TRTC 48741, isolated from greenhouse soil, 
Ontario (Toronto). TRTC 48727, rabbit dung, Ontario. TRTC 48934, partridge dung, Ontario. 
U.S.A.: TRTC 48726, isolated from soil, California. TRTC 48720, isolated from rodent dung, 
Arizona. QM 6706, (substrate not indicated), Tennessee. FRANCE: TRTC 48725, sheep 
dung, Provence (Petit Luberon Mts.). TRTC 48721, cow dung, Provence (Camargue). 
TANZANIA: TRTC 66.1093q, elephant dung, Ngurdota Crater.

Notes: Corda (1837) first described C. murorum from material collected from a wall 
in Prague (Czechoslovakia). In this publication he recorded the spore length as .0006p.p. 
and illustrated the terminal hairs as distinctly hooked at the apex. In 1838 Corda described 
a second collection from brick masonry also from Prague. The ascospores of this specimen 
were reported as .00056p.p. and the terminal hairs as slightly undulate but not hooked at 
the apex. Corda obviously recognized that the species, C. murorum, displayed variability 
in terminal hair morphology and to a certain extent also in ascospore size. Since that time 
many mycologists have redescribed C. murorum and illustrated the variation in these 
characters (Zopf, 1881; Bainier, 1909; Chivers, 1915; Udagawa, 1960; Ames, 1963). More 
recently Dreyfuss (1975) studied, in detail, the variants (sectors) that developed in cultures 
of C. murorum and, reported a wide variation in hair morphology from very long hooked 
hairs to short hairs without a hooked apex. Although ascospore size varied very little among 
his variants, one isolate did produce completely hyaline to pale pink ascospores.

In the material examined in this study, variation was also observed in both terminal 
hair morphology and ascospore size. The distinction between two separate terminal hair 
types; 1) long and hooked at the apex, and 2) short and without a hooked apex; was not 
always obvious. In all the cultures studied, the terminal hairs continued to elongate after 
the ascospore cirrus was produced. As a result, mature ascomata (as indicated by the 
presence of a spore cirrus) with long and short hairs or with only the shorter hairs could 
be found in all colonies examined. In addition, occasional branching of the hairs occurred 
after spore production in several isolates including 66.1093q and TRTC 48721.

Ascospore size (mean, n=30) also varied slightly, from 12.8 × 7.5 µm (TRTC 48720) 
to 14.0 × 7.8 µm (TRTC 48934). An interesting feature of the ascospores of this species is 
the broad pale band along the longitudinal axis of the spore. Based on observations using 
the light microscope, the pale brown area corresponds to a faceted area on the spore wall 
such that in top view the spores appear slightly angular. This feature is found to a greater 
or lesser extent in other representatives of the section Murora including C. subcircinatum 
and C. circinatum, and also in species in the sections Cuniculora and Bostrychode.

In the section Murora a number of species appear similar to C. murorum including C. 
circinatum, C. subcircinatum and C. ancistrocladum; however all of these species produce 
larger ascospores (greater than 15.0 µm long). Chaetomium sp. A (NHL 2221) produces 
ascospores in the same size range as C. murorum but differs in its faster growth rate on 
Leonian’s medium and lack of hooked terminal hairs. Based on the original description 
C. elongatum Czerp. (Czerp., 1962b) appears similar to C. murorum but differs from the 
former by its narrowly cylindrical ascomata, however this species should be re-examined 
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comparatively with other specimens of C. murorum.
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Chaetomium sp. A.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal to ovoid, 240–2S0 × l50–1S0p. Peridium bluish 
black in transmitted light, forming a textura epidermoidea in surface view. Rhizoids poorly 
developed. Terminal hairs flexuous to undulate and interwoven, up to 700 µm long and 
4.0–6.0 µm wide at the midpoint, smooth to finely blistered, thick-walled, rarely branched 
and septate. Lateral hairs straight, up to 200 µm long and 3.0–5.0 µm wide at the midpoint, 
smooth and septate. Asci clavate, 8-spored, 40–50 × 14–16 µm. Paraphyses not observed. 
Ascospores biseriate, brown in transmitted light, often with a broad pale band along the 
longitudinal axis of the spore, ellipsoidal (not flattened in any view), 11.8–14.1 × 6.8–8.2 
µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial 
hairs not observed. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
hyaline to greenish white. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium farinaceous to velvety and white. Reverse colour 
olive gray to pale yellow.Ascomata abundant and mature after 14–21 days. Ascomatal 
hairs medium gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin wavy and appressed. Aerial mycelium farinaceous and white. 
Reverse colour indistinct. Ascomata abundant beneath aerial mycelium and mature after 
7–14 days. Ascomatal hairs olive gray.

Specimen examined: NHL 2221, cited by Udagawa (1960) without collection data. 
(HOLOTYPE).

Notes: Isolate NHL 2221 was originally identified as Chaetomium fimeti Fuckel, a 
non-ostiolate species. Udagawa (1960) however, recognized the ostiolate nature of the 
ascomata and referred the isolate to Chaetomium undulatum Bainier. Although superficially 
similar, there is an important difference between NHL 2221 and the type description of 
C. undulatum (Bainier, 1909). The terminal hairs, as illustrated by Bainier,show a greater 
number of undulations as compared to that in NHL 2221. Unfortunately the location of 
Bainier’s type specimens is not known and there is some doubt that Bainier ever kept type 
material. For this reason it is not possible to confirm the identity of isolate NHL 2221. The 
isolate is, however, distinctly recognizable and is described in this study as Chaetomium 
sp. A.

Lodha (1964a) also described a coprophilous specimen from India as C. undulatum 
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Bainier. Based on his description, the thin-walled terminal hairs and broadly ellipsoidal 
ascospores do not correspond well with the Japanese isolate and his fungus probably 
represents a different species. However, Chaetomium cymbiforme Lodha (Lodha, 1964a) 
does appear somewhat similar to NHL 2221 and should be examined comparatively 
with the Japanese isolate. Until these two fungi are compared it is not prudent to apply a 
binomial to isolate
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Chaetomium ancistrocladum Udagawa & Cain, Can. J. Bot. 47: 1943, 1969.

Ascomata ostiolate, subspherical, 280–320 × 250–300 µm. Peridium brown 
in transmitted light, forming a textura cephalothecoidea in surface view. Terminal hairs 
of 2 types: 1) straight, up to 1000 µm long and 6.0–7.0 µm. wide at the midpoint, thick-
walled with a hooked apex, smooth to inely blistered, unbranched and indistinctly 
septate. 2) wavy and interwoven, up to 500 µm long and 4.0–6.0 µm wide at the midpoint, 
coarsely blistered, unbranched and indistinctly septate. Lateral hairs straight, up to 300 
µm. long and 3.0–4.0 µm wide at the midpoint, moderately blistered and septate. Asci 
clavate, 8-spored, very evanescent ( ide, Udagawa & Cain, 1969), not observed in this 
study). Paraphyses not observed. Ascospores brown in transmitted light, ellipsoidal (not 
distinctly lattened on any side), 14.8–17.3 × 8.8–10.0 µm., with 1 apical germ pore. 
Ascogonial coil not observed. Mycelial hairs not observed. Anamorph present. Conidia 
pyriform to subspherical smooth or roughened, 10–28 µm diam, hyaline to pale yellow, 
single or clustered. No cultures of this species were available for study.

Specimen examined: U.S.A.: TRTC 40386, isolated from carnivore 
dung, Massachusetts (HOLOTYPE).

Notes: Chaetomium ancistrocladum is distinguished from other large-spored 
members of the section Murora by the long straight primary hairs, cephalothecoid peridium 
and presence of an anamorph. Udagawa & Cain (1969) reported this species from various 
localities including Ontario in Canada and Tamsel in Germany.
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Chaetomium sp. B.

ILLUSTRATIONS 

Ascomata non-ostiolate, subspherical, 150–240 × 150–240 µm. Peridium brown in 
transmitted light, forming a textura angularis in surface view. Rhizoids absent. Ascomatal 
hairs 7–14 in number, arise from the base and curve up along the sides of the ascoma, 
up to 4mm long and 7.0–8.0 µm wide at the base (3.0–4.0 µm wide at the midpoint), thick-
walled, unbranched, smooth to finely blistered, not curved at the apex and septate. Asci 
clavate, 8-spored, 40–55 × 15–17 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, ellipsoidal (not flattened in any view), 11.7–13.5 × 7.4–8.0 µm, 
with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial 
hairs not observed. Anamorph produced on all media, holoblastic (aleuriospores). Conidia 
pyriform to subspherical, often with a broad truncate base, 8–32 × 8–26 µm, smooth or 
slightly roughened, thick-walled (up to 1.5 µm thick), hyaline, single or in botryose clusters 
on hyaline or pigmented hyphae.

Czapek’s medium: Mycelial, growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin wavy and immersed. Aerial mycelium absent. Immersed mycelium pale yellow to 
dark grayish olive. Reverse colour dark grayish olive. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium woolly and dark grayish green. Reverse colour 
blackish green. Ascomata scattered and produced beneath agar surface.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and raised. Aerial mycelium silky to lannose and dark 
grayish green. Reverse colour dark grayish green. Ascomata scattered in aerial mycelium 
and on agar surface, mature after 14–21 days. Ascomatal hairs black.

Specimen examined: U.S.A.: TRTC 48719, isolated from soil from seashore under 
high tide debris, California.

Notes: This isolate is included in the section Murora on the basis of its ellipsoidal 
ascospores and long, thick-walled ascomatal hairs. The holoblastic anamorph is similar 
to that observed in an ostiolate member of this section, C. piluliferum Daniels; however, 
TRTC 48749 is distinguished from this species by the non-ostiolate ascomata, lack of hair 
production in the anamorph and the absence of a cephalothecoid peridium.

A non-ostiolate species, Chaetomidium cephalothecoides (Malloch & Benny) v. Arx (v. 
ArX, 1975) is very similar to TRTC 48719 but unlike the latter it possesses a cephalothecoid 
peridium. In addition, C. cephalothecoides has ascomatal hairs that develop uniformly over 
the entire surface of the ascoma and are hooked at the apex, (Malloch & Benny, 1973).

Recently Benny (1980) described a second cleistothecial (non-ostiolate) species 
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with a cephalothecoid peridium, Chaetomidium arxii Benny.This taxon does not produce an 
anamorph nor does it possess the long ascomatal hairs characteristic of C. cephalothecoides 
or TRTC 48719.

Although TRTC 48719 does appear to represent a distinct species I hesitate to 
describe it as such without first examining the type material of C. cephalothecoides and 
C. arxii, hence it is included here as Chaetomium sp. B.
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Chaetomium circinatum Chivers, Mem. Torrey Bot. Club 14: 168, 1915.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 200–280 × 220–275 µm Peridium dark bluish 
black in transmitted light, forming a textura epidermoidea in surface view. Rhizoids poorly 
developed. Terminal hairs of 2 types: 1) straight to slightly undulate, with hooked or 
coiled apices, up to 1500 µm long and 5.0–6.0 µm wide at the midpoint: 2) flexuous and 
interwoven, up to 700 µm long and 5.0–6.0 µm wide at the midpoint, with or without hooked 
apices. Both hair types smooth or moderately blistered in patches along the length of the 
hair, rarely branched, thick-walled (2.0 µm thick) and septate. Lateral hairs straight, up to 
300 µm long and 5.0–6.0 µm wide at the midpoint, smooth to moderately blistered and 
septate. Asci clavate, 8-spored, 45–55 × 13–15 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, with a broad pale brown band along the longitudinal 
axis of the spore, ellipsoidal (not flattened in any view), 14.2–16–4 × 7.9–8.6(9.5) µm, with 
1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs often 
present. Anamorph absent.

Czapek’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. Advancing margin 
convoluted and immersed. Aerial mycelium downy and deep brown. Reverse colour dark 
brown. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing margin 
convoluted and immersed. Aerial mycelium and reverse colour olive gray. Ascomata absent.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium silky and light olive to moderate yellow. 
Reverse colour indistinct. Ascomata develop abundantly in indistinct concentric zones, and 
mature after 7–14 days. Ascomatal hairs olive gray.

Specimens examined: U.S.A.: *A.H. Chivers 12–1, from old burlap in refuse heap, 
Massachusetts (authentic material). CANADA: TRTC 48724, rodent dung, Ontario.

Notes: Chaetomium circinatum is characterized by the circinate (coiled) apex of the 
terminal hair and large ascospores (12.9–15.3 × 8.1–9.7 µm fide Chivers, 1915). Material 
believed to be from the type (Chivers 12–1 deposited in TRTC) corresponds closely to the 
type description but differs slightly in ascospore size (13.1–16.5 × 7.9–9.5 µm).

Chaetomium circinatum can be distinguished from other large-spored species in 
the section Murora by the undulate terminal hairs and faster growth rate on Weitzman 
and Silva-Hutner’s medium. The coiled terminal hair apex reported by Chivers is not well-
developed in the Canadian isolate but otherwise it matches Chivers’s material in all aspects.
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Due to its infrequent collection, the distribution and habitat preference of C. circinatum 
are poorly known.
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Chaetomium piluliferum Daniels, Trans. Brit. Mycol. Soc. 44: 84, 1961.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 300–340 × 280–300 µm. Peridium dark bluish 
black in transmitted light, forming a textura cephalothecoidea in surface view. Rhizoids 
poorly developed. Terminal hairs undulate and interwoveri, up to 600 µm long and 3.0–5.0 
µm wide at the midpoint, thick-walled, smooth to moderately blistered near the base, rarely 
branched, coiled to hooked at the apex and septate. Lateral hairs straight to wavy, up to 
400 µm long and 3.0–5.0 µm wide at the midpoint, smooth to moderately blistered and 
septate. Asci clavate, 8-spored, 60 × 20 µm (fide, Daniels, 1961), asci not observed in 
present study. Paraphyses not observed. Ascospores brown in transmitted light, ellipsoidal 
(not flattened in any view), 11.0–15.0 × 7.5–9.0p, with 1 apical germ pore. Ascogonial coil 
not observed. Mycelial hairs straight to undulate, up to 500 µm long and 3.0–4.0 µm wide 
at the midpoint, moderately to coarsely blistered, unbranched and septate. Anamorph 
abundant on all media, holoblastic (Botyotrichum pilliliferum). Conidia spherical to pyriform, 
truncate at the base, thick-walled, irregularly roughened or smooth, hyaline, 7.5–15.2(25) 
µm diam, solitary or in botryose clusters. Phialidic anamorph reported by Daniels (1961), 
not observed in present study.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium silky and pale gray, obscured as anamorph 
develops. Reverse colour strong yellow to moderate yellow. Ascomata absent. Mycelial 
hairs moderate to light gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed. Aerial mycelium silky, and light gray, 
obscured as anamorph develops. Reverse colour indistinct. Only 2 or 3 ascomata produced 
after 28 days incubation. Mycelial hairs light greenish gray to grayish green.

Specimen examined: CANADA: TRTC 48722, isolated from wooden broom handle, 
Ontario. TRTC 48939, isolated from deer dung, Nova Scotia.

Notes: In discussing C. piluliferum it is important to recognize that the anamorph, 
Botryotrichum piluliferum Sacc. & March., is the most conspicuous structure in most 
collections of this species. In the original diagnosis of the anamorph only the aleuriosporic 
(holoblastic) component was recognized. Dowding (1953) however, reported the presence 
of phialides and phialospores in this species and emended the description appropriately. 
Eight years later Daniels (1961) discovered the teleomorph for this fungus and described 
the holomorph as Chaetomium piluliferum Daniels. In this study she isolated approximately 
50 cultures from washed cellulose film that had been previously buried in sandy loam in 
England. Of these isolates only 2 possessed both components of the anamorph as well 
as the teleomorph. In both isolates of C. piluliferum examined in the present study no 
phialospores or phialides were observed, and only TRTC 48939 produced the teleomorph.
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In TRTC 48939 only 2 ascomata were found after 4 weeks incubation and it was 
not possible to study the asci as these had deliquesed at the time of observation. The poor 
production of ascomata could be due to a limiting concentration of some essential nutrient 
in the culture medium or it could indicate heterothallism. Daniels (1961) investigated the 
latter possibility by isolating several (22) single ascospore cultures. All isolates formed 
aleuriospores and dark brown hypahe (mycelial hairs) but failed to form ascomata. The 
monospore cultures were than mated in various combinations but after 5 weeks no 
ascomata had developed in any of the crosses. Although the results of her investigation 
are not conclusive there is an indication that the requirements for teleomorph production 
in this species are rather unusual.
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Chaetomium subcircinatum Carter & Khan, Can. J. Bot. 1982.

LLUSTRATIONS 

Ascomata ostiolate, subspherical to broadly ellipsoidal, 230–270 × 130–270 µm. 
Peridium bluish black in transmitted light, 15–20 µm thick, forming a textura epidermoidea 
in surface view. Rhizoids poorly developed. Terminal hairs wavy, up to 1200 µm long and 
5.0–6.0 µm wide at the midpoint, coiled once or twice at the apex, smooth in the upper 
part and coarsely blistered in the lower part, septate, thick-walled and unbranched. Lateral 
hairs straight, up to 600 µm long and 3.5–4.5 µm wide at the midpoint, moderately blistered 
and sparsely septate. Asci clavate, 8-spored, 45–50 × 14–16 µm in the spore bearing 
part, very evanescent. Paraphyses sparsely produced and very evanescent. Ascospores 
biseriate, brown in transmitted light with a pale brown band along the longitudinal axis, 
ellipsoidal, not flattened on any side, 14.2–16.9 × 7.5–9.3 µm, with 1 apical germ pore. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs similar to lateral hairs. 
Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
very convoluted and immersed. Aerial mycelium downy and irregularly zonate, moderate 
greenish yellow. Reverse colour moderate greenish yellow to grayish greenish yellow. 
Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, less than 1.0 mm/day. Colony 
very restricted and buckled, olive gray in colour. Ascomata absent.

Weitzman and Silva-Butner’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium silky to felty and light olive gray. A 
rusty exudate adds a reddish colour to the colony. Reverse colour light olive gray. Ascomata 
scattered on the agar surface and mature after 14–21 days. Ascomatal hairs grayish olive.

Specimen examined: TANZANIA: TRTC 66.1911a, from carnivore dung, Serengeti 
Natl. Park (HOLOTYPE).

Notes: This species belongs in the section Murora and is closely related to both C. 
murorum Corda and C. circinatum Chivers. It differs from the former in ascospore size: C. 
murorum ascospores rarely exceed 15.0 µm in length. The ascospores of C. circinatum are 
in the same size range as C. subcircinatum but the terminal hairs of the former are straight 
while those of C. subcircinatum are wavy. In addition, both C. murorum and C. circinatum 
grow at a distinctly faster rate on weitzman and Silva-Butner’s medium.

Although mycelial growth rate is restricted on Leonian’s medium (6.2g/l malt extract), 
higher concentrations of malt extract (10.0, 15.0 or 20.0g/l) stimulate mycelial elongation. 
Colonies on YpSs medium (Emerson, 1958) are similar to those on Weitzman & Silva-
Hutner’s medium but produce a moderate yellow pigment in the agar.
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Observations of the section Murora

This section is distinguished mainly by the ellipsoidal ascospores and long, thick-
walled ascomatal hairs. The species are separated by the shape of the ascomatal hairs 
and to a certain extent on ascospore size.

Most species grow fairly rapidly on Weitzman & SilvaHutner’s medium but on Leonian’s 
medium the rate of mycelial growth is distinctly reduced. The holoblastic anamorph, present 
in some species,is reminiscent of that found in the section Torulosa but the conidia are 
generally larger and more thick-walled in the section Murora.

Three cleistothecial species occur in this section including Chaetomidium 
cephalothecoides and C. arxii as well as the putative new species, Chaetomium sp. B.

Species with affinities to section Murora

Chaetomiurn carinthiacum Sorgel, Archiv. fur Mikrobiologie 40: 392, 1961.

Chaetomiurn elongatum Czerepanova, Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. I5: 80, 1962.

Chaetomium helicoideum Chowdherry & Rai, Nova Hedwigia 32: 220, 1980.
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Section Atrobrunnea sect. nov.

Ascomata ostiolate or non-ostiolate. Peridial type various. Acomatal hairs well-
developed, straight and black, yellow and wavy, or absent. Asci clavate. Ascospores ellipsoidal 
or ovoid (rarely showing no apparent symmetry), brown or hyaline with 1 or 2 apical or 
subapical germ pores). Anamorph usually absent (phialidic in C. versicolor). Ascogonial 
coil short stipitate and irregularly coiled. Colonies often produce bright coloured pigments.

Type – Chaetomium atrobrunneum

Key to species in section Atrobrunnea

1. Ascomata ostiolate ......................................................................................................2

1. Ascomata non-ostiolate.............................................................................................18

2. Ascospores with 1 or 2 apical germ pore(s) .....................................................3

2. Ascospores with 1 or 2 subapical germ pore(s) .............................................13

3. Most ascospores wider than or equal to 11.0 µm....................................... C vitellinum

3. Most ascospores narrower than 11. µm ......................................................................4

4. Terminal hairs wavy and yellow in reflected light............................ C. irregulare

4. Terminal hairs straight or arcuate and usually 
black or gray in reflected light...........................................................................5

5. Most ascospores wider than or equal to 5.5 µm .........................................................6

5. Most ascospores narrower than 5.5 µm ......................................................................7

6. Terminal hairs black in reflected light ......................................C. atrobrunneum

6. Terminal hairs hyaline in reflected light 
 ............................C. atrobrunneum mute hyalinum (Udagawa & Takada,1968)

7. Ascospores 7.9–9.4 × 5.6–6.8 µm ....................................................... C. serpentinum

7. Most ascospores longer than 9.4 µm ..........................................................................8

8. Most ascospores longer than or equal to 15.0 µm ...........................................9

8. Most ascospores shorter than 15.0 µm ..........................................................10

9. Ascospores with 1 germ pore: anamorph absent...................................C. deceptivum
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9. Ascospores with 2 germ pores: anamorph absent .............................. C. megasporum

10. Terminal hairs broadly arched, black 
in reflected light ...................................................................................C. gracile

10. Terminal hairs straight (not arched), 
gray in reflected light ...................................................................................... 11

11. Ascospores irregularly ellipsoidal, often 
wider than 8.5 µm .................................................................................C. variosporum

11. Ascospores flattened on one side or regularly 
ellipsoidal, often narrower than 8.5 µm .....................................................................12

12. Ascospores 10.2–12.3 × 6.0–7.6 µm, 
with 1 or 2 apical germ pore(s) ....................................................... C. virescens

12. Ascospores 11.6–14.3 × 5.7–6.7 µm, 
with 1 apical germ pore .......................................................... C. thielavioideum

13. Ascospores with 2 subapical germ pores................................................C. retardatum

13. Ascospores with 1 subapical germ pore ...................................................................14

14. Ascospores longer than or equal to 21.0 µm ...............................C. acomosum

14. Ascospores shorter than 21.0 µm long ..........................................................15

15. Terminal hairs wavy and yellow in reflected light ......................................C. versicolor

15. Terminal hairs not as above ......................................................................................16

16. Ascospores 12.8–15.0 × 6.0–7.1 µm ........................................ C. jodhpurense

16. Ascospores shorter than 12.8 µm ..................................................................17

17. Terminal hairs gray or orange in reflected light; 
ascoma peridial cells forming a textura intricata ................................. C. lucknowense

17. Terminal hairs black in reflected light; ascoma 
peridial peridial cells forming a textuta angularis ...............................C. atrobrunneum

18. Ascospores with 1 subapical germ pore...............................C. appendiculatum

18. Ascospores with 1 or 2 apical germ pore(s) ...................................................19

19. Ascomatal hairs present..................................................................................C. fragile
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19. Ascomatal hairs absent .............................................................................................20

20. Anamorph present; ascospores with 2 germ pores ....................C. sepedonium

20. Anamorph absent; ascospores with 1 germ pore ........................C. pedologium
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Chaetomium atrobrunneum Ames, Mycologia 41: 641. 1949.

ILLUSTRATIONS 

Ascomata ostiolate, ovoid to subspherical, 70–120 × 60–85. Peridium 10–14 µm 
thick, brown in transmitted light, forming a textura angularis in surface view. Rhizoids 
poorly developed. Terminal hairs straight, up to 200 µm long and 3.0–4.0 µm wide at the 
midpoint, finely blistered, branched (late in development) and septate. Lateral hairs straight, 
up to 30 µm long and 2.5–3.0 µm wide at the midpoint, finely blistered and septate. Asci 
clavate, 8-spored, 20–35 × 8–10 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, ellipsoidal to ovoid, 8.6–10.9 × 4.6–5.7 µm, with 1 apical germ 
pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph 
absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing margin 
very convoluted and immersed. Aerial mycelium, absent. Immersed mycelium and reverse 
colour deep greenish yellow to moderate greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium woolly to funiculose, obscurely zonate and 
light greenish gray. Reverse colour pale yellowish green to grayish yellow green. Ascomata 
scattered on agar surface and in aerial mycelium, mature after 14–21 days. Ascomatal 
hairs greenish black.

Weitzman & Silva Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and appressed to raised. Aerial mycelium woolly in some sectors, 
absent in other sectors, light greenish gray to light greenish yellow. Reverse colour light 
greenish gray to light greenish yellow. Ascomata abundant on agar surface and in aerial 
mycelium, mature after 7–14 days. Ascomatal hairs greenish black.

Specimens examined: SOLOMON IS.: QM 951, isolated from moulded mattress, 
Guadalcanal, (culture from type). IMI 143917, isolated from roots of Trigonella sp., Assiut. 
(deposited as Chaetomium fusisporale).

Notes: Chaetomium atrobrunneum is characterized by ellipsoidal to ovoid ascospores 
and long, straight, dark brown to black terminal hairs. The yellowish green pigment produced 
in culture is similar to that formed by several other species in the section Atrobrunnea 
including C. virescens, C. thielavioideum and C. gracile, however the longer terminal 
hairs and smaller ascospores distinguish C. atrobrunneum. Udagawa and Takada (1968) 
described a hyaline mutant of this species.

The ascospore germ pore location of C. atrobrunneum is terminal in both the type 
culture and IMI 143917. Millner et ale (1977), however, reported the germ pore location 
as Subapical inC. atrobrunneum (BPI A-11). In other Chaetomium species such as C. 
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multispirale, C. spirale and C. gangligerum there is a tendency for germ pore location to 
vary depending on the isolate but this tendency is not evident in the present material.

Based on a survey of the literature, two species, Chaetomium fusisporale Rai and 
Mukerji (Rai & Mukerji, 1962) and Chaetornium rectopilum Fergus & Amelung (Fergus & 
Arnelung, 1971), appear very similar to C. atrobrunneum. These species may be synonymous 
with C. atrobrunneum and should be examined comparatively with that species.
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Chaetomium acomosum Carter, nom. nov.

ILLUSTRATIONS 

Ξ Achaetomium thielavioides v. Arx., Mukerji & Singh, Persoonia 10: 144, 
1978.

Ascomata ostiolate, ellipsoidal to subspherical, 180–240 × 140–180 µm. Peridium 
hyaline to very pale brown in transmitted light, forming a textura intricata in surface view. 
Rhizoids poorly developed. Terminal and lateral hairs absent. Asci clavate, 8-spored, 50–70 
× 18–30 µm. Paraphyses not,observed. Ascospores biseriate, brown in transmitted light, 
ellipsoidal, not flattened on any side, 19.6–23.4 × 11.2–14.1, with 1 apical germ pore. 
Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium downy to cottony and white. Reverse colour 
hyaline to white. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium velvety to downy, white and indistinctly zonate near 
colony margin. Reverse colour pale yellow. Ascomata scattered beneath aerial mycelium 
and mature after 7–14 days.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium silky to downy and hyaline to 
white. Reverse colour indistinct. Ascomata scattered and mature after 14–21 days. 

Specimen examined: INDIA: CBS122.78, isolated from dung of nilgai (Boselaphus 
tragocamelus), Punjab (Delhi) (culture from the type of Achaetomium thielavioides).

Notes: This species was originally described in the genus Achaetomium v. Arx on 
the basis of the lack of ascomatal hairs. However, other characters such as the ascospore 
symmetry and colony morphology are typical of many Chaetomium species. Because of 
this similarity the species is included in Chaetomium. A new species epithet is required 
however, because the epithet ‘thielavioideum’ is occupied by Chaetomium thielavioideum 
Chen (Chen, 1973). Hence the new name for this species is Chaetomium acomosum Carter.

There have been no reports of this species since the original publication.
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Chaetomium appendiculatum Carter comb. nov.

ILLUSTRATIONS 

Ξ Thielavia appendiculata Srivastava et at., Mycopath. Mycol. appl. 30: 
205, 1966.

= Thielavia wareingii Seth, Nova Hedwigia 25: 468, 1974. (Malloch, pers. 
comm.).

Ascomata non-ostiolate, subspherical, 150–220 × 150–220 µm. Peridium dark 
brown in transmitted light, forming a textura epidermoidea in surface view. Rhizoids absent. 
Ascomatal hairs straight, densely distributed over the ascoma surface, up to 17 µm long 
and 1.5–2.5 µm wide at the midpoint, finely to moderately blistered, unbranched and 
septate. Asci clavate, 8-spored, 22–30 × 9–13 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light (often with a broad pale band along the longitudinal 
axis), ellipsoidal (not flattened in any view), 11.7–14.2 × 6.9–8.5 µm, with 1 subapical germ 
pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph 
absent.

Czapek’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin convoluted and immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour brilliant yellow to vivid yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium velvety, zonate and light greenish yellow. 
Reverse colour strong greenish yellow to moderate greenish yellow. Ascomata scattered 
on agar surface and mature after 14–21 days. Ascomata and ascomatal hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelium growth rate slow, 2.0–2.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium downy and white. Reverse colour 
indistinct. Ascomata abundant on agar surface and in aerial mycelium, mature after 7–14 
days. Ascomata and ascomatal hairs olive black.

Specimen examined: U.K.: DAOM 124842, isolated from rabbit dung, Wales (culture 
from type of T. wareingii).

Notes: Chaetomium appendiculatum is included in the section Atrobrunnea on 
the basis of its ellipsoidal ascospores, brilliant yellow green pigment in culture and short 
straight ascomatal hairs.
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Chaetomium deceptivum Malloch & Benny, Mycologia 65: 648, 1973.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal to subspherical, 160–200 (290) x 100–160(200) µm. 
Peridium brown in transmitted light, forming a textura intricata in surface view. Rhizoids 
poorly developed. Terminal hairs straight, up to 220 µm long and 2.0–3.0 µm wide at the 
midpoint, moderately blistered, unbranched and septate. Lateral hairs similar to terminal 
hairs. Asci clavate, 8-spored, 45–55 × 14–17 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted, ellipsoidal (rarely flattened on one side), 14.6–22.0 × 7.2–
10.1 µm, with 1 apical germ pore. Anamorph thallic, formed only on YpSs medium Conidia 
smooth, hyaline, spherical, intercalary, 5–10 µm diam, (fide Malloch & Benny, 1973).

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium velvety to cottony and white to yellowish 
white. Reverse colour yellowish white. Ascomata absent.

Leonian’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. Advancing margin even 
and appressed. Aerial mycelium felty and yellowish white. Reverse colour pale greenish 
yellow. Ascomata scattered and mature after 7–14 days. Ascomatal hairs light gray (often 
obscured by aerial mycelium).

Weitzman and Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and appressed. Aerial mycelium felty and covered with 
light greenish yellow droplets. Reverse colour pale yellow to grayish yellow. Ascomata 
scattered and mature after 7–14 days. Ascomatal hairs light gray.

Specimens examined: U.S.A.: TRTC 46369, isolated from pack rat dung, California. 
CANADA: TRTC 48902, moose dung, Ontario (near Kirkland Lake).

Notes: The preceeding description differs slightly from the original (Malloch & Benny, 
1973). The range in ascospore size is expanded to include the smaller ascospores of the 
Canadian collection (TRTC 48902). In addition, this isolate produced longer terminal hairs 
than those of the type. In the-type description however, Malloch & Benny, (1973) noted a 
certain degree of variability in this character depending on the culture medium employed. 
Another feature discussed in the original publication was the lack of ostiole development 
when cultured on YpSs medium. This phenomenon was also observed in the Canadian 
collection.

The short straight ascomatal hairs and ellipsoidal ascospores of C. deceptivum are 
characteristics of several species in the section Atrobrunnea but the larger ascospores 
distinguish this species from other members of this section.
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In addition to the two specimens cited in the present work, Guarro et, al. (1980) 
recorded C. deceptivum from forest soil in Sierra de Prades, Spain. This is the first 
report of this species outside of N. America.
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Chaetomium fragile (Natrajan) Carter, comb. nov.

ILLUSTRATIONS 

Ξ Chaetomidium fragile Natrajan, Proc. Ind. Nat. Sci. Acad. 37: 124, 1971.

Ξ Thielavia fragilis (Natrajan) v. Arx, Studies in Mycology No.8: 8, 1975.

Ascomata non-ostiolate, subspherical, 70–120 × 70–120 µm. Peridium brown in 
transmitted light, forming a textura epidermoidea in surface view. Rhizoids absent. Ascomatal 
hairs straight (evenly distributed over the entire surface of the ascoma), up to 250 µm long 
and 1.0–2.0m wide at the midpoint, finely blistered, unbranched and septate. Asci clavate, 
8-spored, 20–30 × 13–18 µm. Paraphyses not observed. Ascospores biseriate, brown in 
transmitted light, ovoid to ellipsoidal (not flattened on any side), 10.9–13.0 × 6.5–7.2 µm, 
with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs 
absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised to appressed. Aerial mycelium silky to velvety and white. Reverse colour 
yellowish white. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and appressed to immersed. Aerial mycelium zonate funiculose to silky and 
dark grayish green. Reverse colour pale yellowish green. Ascomata abundant in the aerial 
mycelium or immersed in the agar, mature after 7–14 days. Ascomatal hairs olive black.

Weitzman and Silva-Hutner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/
day. Advancing margin even and raised to appressed. Aerial mycelium zonate. Reverse 
colour dark grayish green. Ascomata abundant on the surface or immersed in the agar. 
Ascomatal hairs olive black.

Specimen examined: INDIA: IMI 16941, isolated from rhizosphere of Pennisetum 
sp., Madras, (culture from type).

Notes: Chaetomium fragile is included in the section Atrobrunnea on the basis of 
its straight ascomatal hairs, and ovoid to ellipsoidal ascospores This species superficially 
resembles C. pedalogium but can be differentiated from the latter by the slower rate of 
mycelial growtrr and ovoid ascospores. This species is known only from the type.
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Chaetomium gracile Udagawa, Journal Gen. Appl. Microbiology 6: 235, 1960.

ILLUSTRATIONS 

= Chaetomium arcuatum Rai & Tewari, CAN. J. BOT. 40: 1379, 1962.

= Chaetomium erraticum Ames, U.S. Army Res. & Dev. Sere No.2: 1963. (fide 
Millner, 1975).

Ascomata ostiolate, subspherical to broadly ellipsoidal, 120–200 × 100–180 µm. 
Peridium brown in transmitted light, forming a textura angularis in surface view. Rhizoids 
poorly developed. Terminal hairs straight and incurved at the apex, up to 150 µm(320 
µm) long and 3.5–4.0 µm wide at the midpoint, coarsely blistered, unbranched and 
septate. Lateral hairs straight, up to 70 µm long and 3.5–4.0 µm wide at the midpoint, 
coarsely blistered and septate. Asci clavate, 8-spored, 35–40 × 10–12 µm. Paraphyses 
not observed. Ascospores biseriate,brown in transmitted light, ellipsoidal, not flattened in 
any view, 9.7–12.4 × 5.9–7.5 µm, with 1 apical germ pore. Ascogonial coil ahort stipitate 
and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium downy to felty, indistinctly zonate and moderate yellowish 
green. Reverse colour vivid greenish yellow to deep greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium velvety and grayish greenish yellow. Immersed 
mycelium deep greenish yellow. Reverse colour deep greenish yellow. Ascomata scattered 
to abundant and mature after 7–14 days. Ascomatal hairs olive black.

Weitzman and Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and appressed to raised. Aerial mycelium velvety to 
cottony and yellowish white. Reverse colour strong yellowish green to dark olive. Ascomata 
abundant, in concentric zones and mature after 7–14 days. Ascomatal hairs greenish black.

Specimens examined: JAPAN: QM 9174, isolated from soil, Tsu (Mie-pref.), (culture 
from the type). CANADA: TRTC 43977, isolated from bull dung, Ontario (near Pt. Severn). 
INDIA: IMI 86456, isolated from soil (Lucknow) Uttar Pradesh (culture from type of 
Chaetomium arcuatum).

Notes: Chaetomium gracile is recognized by its ellipsoidal ascospores, black 
ascomatal hairs and deep greenish yellow pigment produced on Leonian’s medium. According 
to Millner (1975), C. erraticum is considered identical to C. gracile and this synonymy is 
followed in the present work. In addition, C. arcuatum is also included as a new synonym 
of C. gracile, based on an examination of the type culture (IMI 86456).

According to the published reports, Chaetomium biostiolatium Roy & Bharadwaj 
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(Roy & Bharadwaj, 1970) and C. orientum Saha (Saha, 1964) also resemble C. gracile. 
Future studies should include a comparative study of these three species. In addition to 
the specimens cited above, C. gracile has been reported from Pakistan (Millner, 1975).
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Chaetomium irregulare Sorgel apud. Gams. Nova Hedwigia 12: 385. 1966.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal, 280–350 × 220–260 µm. Peridium 23–35 µm thick, 
pale yellow in transmitted light, forming textura angularis in surface view. Rhizoids poorly 
developed. Terminal hairs wavy, up to 170 µm long and 2.3–3.0 µm wide at the midpoint, 
finely blistered, unbranched and indistinctly septate. Lateral hairs similar to terminal hairs. 
Asci clavate, 8-spored, 35–50 × 14–19 µm (sporulating part). Paraphyses not observed. 
Ascospores biseriate, brown in transmitted light (dark brown around the germ pore), broadly 
to narrow ellipsoidal (without regular symmetry), rarely flattened on one side, 11.6–12.8 × 
7.0–8.3 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. Advancing margin 
even and appressed. Immersed mycelium and reverse colour hyaline to light greenish 
yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium cottony and white. Reverse colour vivid 
greenish yellow to vivid yellow. Ascomata absent.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised to appressed. Aerial mycelium downy to felty and yellowish 
white to moderate Yellow. Reverse colour light greenish yellow. Ascomata scattered and 
mature after 7–14 days. Ascomatal hairs brilliant greenish yellow.

Specimen examined: BULGARIA: CBS 445.66, isolated from dried leaves near 
Varna, (Authentic material of C. irregulare).

Notes: Chaetomium irregulare was first recognized as distinct by Sorgel (1960). 
In this paper Sorgel illustrated the ascospores and discussed their symmetry but failed 
to include a valid and complete description of the species. Gams (1966) examined 5 of 
Sorgel’s original specimens and cultures and on this basis provided a valid diagnosis of 
C. irregulare Sorgel ex Gams. Seth (1970) redescribed the species and discussed its 
similarity to Chaetomium elatum Kze. The dark brown, dichotomously branched hairs and 
black ascomata described by Seth are certainly features of C. elatum, but these in no way 
compare with the original material of C. irregulare. The ascomata of C. irregulare are pale 
yellow and the hairs are wavy and yellow in both reflected and transmitted light. It appears 
that Seth (1970) did not have a specimen of C. irregulare but rather he redescribed C. 
elatum under the name of C. irregulare Sorgel ex Gams.

In culture, C. irregulare displays some interesting characteristics. The ascomatal 
ostiole forms rather late in development (after 3 weeks) and consequently many ascomata 
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appear cleistothecial at this time. On Leonian’s medium no ascomata or ascogonial coils are 
formed. This is rarity in Chaetomium as most species grow and produce mature ascomata 
on this medium. The vivid greenish yellow pigment produced in culture is reminiscent of 
the pigment formed by other members of the section Atrobrunnea; however, the wavy hairs 
of C. irregulare are usually associated with species in the section Spiralia. Because of the 
similarity to species in both sections, C. irregulare is only tentatively included in the section 
Atrobrunnea until further material becomes available for a thorough comparative study.
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Chaetomium jodhpurense Lodha, J. Ind. Bot. Soc. 43: 131, 1964.

ILLUSTRATIONS 

= Chaetomium osmaniae Rama Rao & Ram Reddy, Mycopath. Mycol. Appl. 31: 
74, 1967. (fide Millner, 1975).

Ξ Chaetomium elongatum Rama Rao & Ram Reddy, Mycopath. Mycol. 
Appl. 24: 115, 1964.

Ascomata ostiolate, ovoid to subspherical, 100–180 × 80–100 µm. Peridium brown 
in transmitted light, forming a textura epidermoidea in surface view. Rhizoids poorly 
developed. Terminal hairs straight to wavy, up to 260 µm long and 2.0–3.0 µm wide at the 
midpoint, moderately to coarsely blistered, septate and unbranched. Lateral hairs similar 
to terminal hairs. Asci clavate, 8-spored, 38–48 × 13–16 µm. Paraphyses not observed. 
Ascospores biseriate, brown in transmitted light, ellipsoidal (not flattened in any view), 
12.7–15.3 × 6.1–7.1 µm, with 1 subapical germ pore. Ascogonial coil short stipitate and 
irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin.very convoluted and immersed. Aerial mycelium farinaceous to velvety and white 
to light greenish gray. Reverse colour white to very dark blackish green. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 1.0–3.0 mm/day. Advancing margin 
even to wavy and appressed. Aerial mycelium velvelty to felty and yellowish white to dark 
grayish yellow. Reverse colour dark grayish yellowish brown to very dark bluish green. 
Ascomata scattered and mature after 21 days.

Weitzman & Silva-Butner’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. 
Advancing margin even and appressed to raised. Aerial mycelium velvety to cottony, 
obscurely zonate and yellowish white. Reverse colour indistinct. Ascomata scattered and 
mature after 14–21 days. Ascomatal hairs light greenish gray, often obscured by aerial 
mycelium.

Specimens examined: INDIA: IMI 114529, isolated from soil, Uttar Pradesh (Agra) 
(deposited as C. cymbiforme). CBS 602.69, isolated from Eriobotrya sp. (without further 
collection data).

Notes: The two specimens examined in this study compare closely to the type 
description but have slightly smaller ascomata. Although the location of the germ pore was 
not cited by Lodha (1964a), Millner et al. (1977) reported a subapical germ pore for this 
species. This character is an important distinguishing feature of the species.

Although IMI 114529 was previously identified as Chaetomium cymbiforme 
Lodha (Lodha 1964a), this specimen does not match Lodha’s description of the species. 
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Chaetomium cymbiforme has thick-walled hairs and ascospores 8.0–11.2 × 4.8–6.4 µm 
in size. Chaetomium cymbiforme probably belongs in the section Murora (see discussion 
of Chaetomium sp. A included in the section Murora).

In addition to the specimens examined in this study C. jodhpurense has been 
reported from Pakistan (Millner, 1975) and India (Lodha, 1964a).
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Chaetomium lucknowense Rai & Tewari, Can. J. Bot. 40: 1380, 1962.

ILLUSTRATIONS 

= Chaetomium venezulense Ames, U.S. Army Res. & Dev. Ser. No.2: 42, 1963.

Ascomata ostiolate ellipsoidal, 150–220 × 120–140 µm. Peridium brown in transmitted 
light, forming a textura intricata surface view. Rhizoids poorly developed. Terminal hairs 
straight (slightly incurved at the apex), up to 170 µm long and 3.0–4.0 µm wide at the 
midpoint, finely blistered, branched late in development and septate. Lateral hairs straight, 
up to 10 µm long and 2.0–3.0 µm wide at the midpoint, finely blistered and septate. Asci 
clavate, 8-spored, 35–45 × 10–13 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, ellipsoidal (not flattened in any view), 8.0–9.4 × 5.4–6.4 µm, 
with 1 subapical germ pore. Ascogonial coil short stipitate and irregularly coiled, (regularly 
coiled fide Aue & Muller, 1967).Mycelial hairs absent. Amamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and raised. Aerial mycelium silky to velvety and dark grayish green. Reverse 
colour dark greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
wavy and appressed to immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour blackish green. Ascomata scattered and mature after 14–21 days. Ascomatal hairs 
deep orange to brownish orange.

Silva-Hutner’s medium: Mycelial growth rate fast, 3.0–3.5 mm/day. Advancing margin 
even and Immersed mycelium and reverse Ascomata scattered and mature after 14–21 
days. Ascomatal hairs deep orange to vivid orange.

Specimens examined: INDIA: *IMI 86457, isolated from soil, Uttar Pradesh (Lucknow) 
(HOLOTYPE). VENEZUELA: TRTC VE-5045k, isolated from burro dung, Edo. Sucre.

Notes: The terminal hair colour of the type specimen of C. lucknowense is light gray 
in reflected light. The terminal hairs of the Venezuelan specimen, however, are orange, as 
reported for C. venezuelense Ames (Ames, 1963). Except for the terminal hair colour, C. 
venezuelense is identical to C. lucknowense. Since this feature is a somewhat unreliable 
character at the species level (see notes of C. macrosporum or C. globosum), it seems 
imprudent to separate C. venezuelense and C. lucknowense on the basis of this character 
alone. For this reason C. venezuelense is included as a synonym of C. lucknowense.
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In addition to the specimens cited in this study, C. lucknowense has been reported 
from Venezuela (Ames, 1963), Egypt (Aue & Muller, 1967) and Thailand (Udagawa & Horie, 
1973). No North American collections of this species have been reported.
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Chaetomium megasporum Sorgel ex Seth, Nova Hedwigia Beihefte 37: 82, 1970.

ILLUSTRATIONS 

Ξ Achaetomiella megaspora (Sorgel) Hawksworth, Trans. Brit. Mycol. Soc. 
65: 136, 1975.

= Achaetomiella fusispora Calviello, Darwinia 18: 558, 1974.

= Chaetomium piluliferoides Udagawa & Horie, Trans. Myc. Soc. Japan 16: 337, 
1975.

Ascomata ostiolate, ellipsoidal, 170–270 × 110–180 µm Peridium brown in transmitted 
light, 9–11 µm thick, forming a textura angularis in surface view (often with a loose covering 
of pigmented hyphae). Rhizoids poorly developed. Terminal hairs straight, up to 200 µm 
long and 2.0–2.5 µm wide at the midpoint, unbranched, finely blistered and septate. Lateral 
hairs similar to terminal hairs. Asci clavate, 8-spored, 65–75–12–16 µm. Paraphyses not 
observed. Ascospores biseriate, brown in transmitted light, narrowly ellipsoidal, not flattened 
on any side, 21.4–25.1 × 7.1–8.3 µm, with 2 indistinct apical germ pores. Ascogonial coil 
short stipitate and irregularly coiled. Mycelial hairs rarely present. Anamorph abundantly 
produced on all media, holoblastic (aleuriospores). Conidia unicellular (rarely 2-celled), 
hyaline, spherical to ellipsoidal, often truncate at the base, 8–12 × 4–8 µm, smooth (at 
maturity with scattered incrustations on the wall surface), solitary on short conidiogenous 
cells (3–4 × 1–2 µm) or integrated in a botryose cluster.

Czapek’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin even and raised. Aerial mycelium funiculose to woolly and light yellow to dark 
grayish brown. Reverse colour blackish blue. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/day. Advancing 
margin even and raised. Aerial mycelium woolly and light yellow, (often with yellow droplets 
in aerial mycelium). Reverse colour bluish gray to blackish blue. Ascomata abundant and 
mature after 7–14 days. Ascomatal hairs light gray to medium gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/day. 
Advancing margin even and raised. Aerial mycelium woolly to felty and light gray. Reverse 
colour indistinct. Ascomata abundant and mature after 7–14 days. Ascomatal hairs light 
gray to medium gray.

Specimens examined: JAPAN: CBS 103.77, isolated from grassland soil (culture 
from type of C. piluliferoides). ARGENTINA: CBS 610–73, from Nothofagus sp., (culture 
from the type of Achaetomiella fusispora).

Notes: Although the type specimen of Chaetomium megasporum was not examined 
in this study, Hawksworth (1975b) studied this material (IMI 73514) and considered it 
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identical to Achaetomiella fusispora Calviello (Calviello, 1973). The type cultures of both 
Achaetomiella fusispora and Chaetomium piluliferoides Udagawa & Horie, however, are 
considered identical. The teleomorph and the anamorph of both cultures are produced 
abundantly on laboratory media. The presence of an anamorph was noted in the original 
description of C. piluliferoides but not recorded in the description of A. fusispora. Because 
of the similarity between the cultures of C. piluliferoides and A. fusispora and the fact that 
the latter is considered identical to C. megasporum (Hawksworth, 1975b), C. piluliferoides 
is also. included as a synonym of Chaetomium megasporum.
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Chaetomium pedologium Carter, nom. nov.

ILLUSTRATIONS 

= Coniothyrium terricola Gilman & Abbott, Iowa St. J. Sco. 1: 267, 1927.

= Thielavia terricola (Gilman & Abbott) Emmons, Bull. Torrey Bot. Club. 57: 124, 
1930.

Ascomata non-ostiolate, subspherical, 90–220 × 90–220 µm. Peridium brown 
in transmitted light, forming a textura epidermoidea in surface view. Rhizoids absent. 
Ascomatal hairs absent. Asci clavate, 8-spored, 30–40 × 15–17 µm. Paraphyses not 
observed. Ascospores biseriate, brown in transmitted light, ellipsoidal (not flattened in any 
view), 9.8–14.6 × 5.6–8.6 µm, with 1 apical germ pore. Ascogonial coil short stipitate and 
irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium felty and white. Reverse colour white. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium silky to velvety and white. Reverse colour white to grayish 
greenish yellow. Ascomata scattered in the aerial mycelium and on the agar surface, mature 
after 7–14 days. Ascomata olive black.

Weitzman & Silva-Hutner’s medium:  Mycelial growth rate fast, 4.5–5.0 mm/day. 
Advancing margin even and raised. Aerial mycelium silky to felty and white. Reverse colour 
indistinct. Ascomata scattered and mature after 7–14 days. Ascomata olive black.

Specimens examined: KENYA: TRTC 66.494h, isolated from elephant dung, Mt. 
Kenya.

Notes: Since the epithet ‘terricola’ is already occupied in Chaetomium (Natrajan, 
1971), a new name is required for this species. Because the original collection of this 
species was from soil the new name, Chaetomium pedologium, is proposed for this fungus. 
Chaetomium pedologium is included in the section Atrobrunnea on the basis of its ellipsoidal 
ascospores and yellowish pigment produced in culture. Another species in this section, C. 
deceptivum Malloch & Benny, resembles C. pedologium but is distinguished by the larger 
ascospores and ostiolate ascomata.

The ascospore size varies considerably among isolates of C. pedologium and Rayss 
& Borut (1958) erected a variety, minor, for those specimens with small ascospores (8–12 
× 5–6 µm).
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Chaetomium retardatum Carter & Khan, Can. J. Bot. 1982.

ILLUSTRATIONS 

Ascomata ostiolate, ovate to ellipsoidal, 230–270 × 170–210 µm. Peridium brown 
in transmitted light, 13–16 µm thick, forming a textura intricata in surface view. Rhizoids 
poorly developed. Terminal hairs straight, up to 100 µm long and 2.0–2.5 µm wide at 
the midpoint, finely blistered, septate and unbranched. Lateral hairs straight, up to 100 
µm long and 2.0–2.5 µm wide at the midpoint, finely blistered and septate. Asci clavate, 
8-spored, 70–80 × 14–17 µm. Paraphyses not observed. Ascospores biseriate, dark brown 
in transmitted light, ellipsoidal, umbonate, not distinctly flattened on any side, 16.3–19.1 
× 9.2–10.6 µm, with 2 subapical germ pores. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin convoluted, as a result of sectoring, and immersed. Aerial mycelium white and felty 
to funiculose. Reverse colour white. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 6mm in 21 days. Colony very 
restricted and buckled. Ascomata absent.

Weitzman & Silva-Butner’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. 
Aerial mycelium velvety to felty and white. Reverse colour not distinct. Ascomata clustered 
in and mature after 14–21 days. Ascomatal hairs light gray, obscured by black spore cirri.

Specimens examined: KENYA: 66.1778b, from antelope dung, Lake Amboseli 
(HOLOTYPE). TRTC 66.99c, from antelope dung, Aberdare Mts. TRTC 66.1389a, from 
elephant dung, Morenje Forest. ZAIRE: TRTC 66.2787b, from antelope dung, Ruwenzori 
Mts.

Notes: Chaetomium retardatum is included in the section Atrobrunnea on the 
basis of the short straight ascomatal hairs and ellipsoidal ascospores. The position of the 
ascospore germ pores, however, is unique in this section. The pores do not line up with 
each other but are often located on opposite sides of the spore.

This species is known only from Africa.

Return to KEY
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Chaetomium sepedonium (Emmons) Carter comb. nov.

ILLUSTRATIONS 

Ξ Thielavia sependonium Emmons, Bull. Torrey Bot. Club. 59: 417, 1932.

Ξ Corynascus sependonium (Emmons) von Arx, Proc. K. Ned. Adad. Wet. 
Ser. C, 76: 292, 1973.

Ξ Thielavia sepedonium var. minor Mehrotra & Battachajee, Antonie van 
Leeuwenhoek 32: 391, 1966.

= Thielavia lutescens Karnyschko, Nov. Sisto niz. Rast. 116: 1965.

Ascomata non-ostiolate, subspherical, 80–120 µm diam. Peridium brown in transmitted 
light, forming a textura epidermoidea in surface view. Peridial cells ornamented with raised 
ridges. Rhizoids absent. Ascomatal hairs absent. Asci clavate to spherical, 8-spored, 20–30 
× 16–20 µm. Paraphyses not observed. Ascospores multiseriate, brown in transmitted light, 
ellipsoidal (rarely flattened on one side), 10.5–16.1 × 8.2–9.4 µm, with 2 apical germ pores. 
Ascogonial coil not observed. Mycelial hairs absent. Anamorph holoblastic (sympodial), 
abundant on all media (Myceliophthora Cost.). Conidia spherical, unicellular, 6.0–10.0 µm 
diam, verrucose, yellow, single (rarely catenulate, on short swollen conidiogenous cells 
(10–20 × 3–5 µm).

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–4.0 mm/day. Advancing 
margin convoluted and appressed. Aerial mycelium farinaceous and light yellow. Reverse 
colour deep yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium velvety and brilliant yellow. Reverse colour deep 
yellow. Ascomata abundant and mature after 14–21 days. Ascomata black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium farinaceous and brilliant yellow. Reverse 
colour moderate yellow. Ascomata abundant and mature after 7–14 days. Ascomata black.

Specimen examined: Tanzania: TANZANIA: 66.1061e, isolated from elephant dung, 
Mt. Kilimanjaro.

Notes: This species is included in the section Atrobrunnea on the basis of the 
ellipsoidal ascospores and bright colony pigments. The anamorph is unique in the section 
but similar structures are found in Chaetomium gangligerum (section Spiralia). The surface 
structure of the peridial cells is unusual for Chaetomium and serves to distinguish C. 
sepedonium from other species in the genus. A similar species Corynascus novoguineensis 
Udagawa & Horie (1972) has raised ridges on the peridial cells and should be included in 
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the section Atrobrunnea.

Growth tests at different temperatures suggest that C. sepedonium is able to grow 
and fruit at elevated temperatures (Mouchacca, 1973).
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Chetomium serpentinum Ames ex Carter, sp. nov.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ovoid, 120–160 × 90–120 µm. Peridium brown 
in transmitted light, forming a textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs straight, up to 200 µm long and 2.0–3.0 µm wide at the midpoint, smooth to 
finely blistered, rarely branched and sparsely septate. Lateral hairs straight, up to 150 µm 
long and 2.0–3.0 µm wide at the midpoint, smooth to finely blistered and sparsely septate. 
Asci clavate, 8-spored, 25–35 × 8–10 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, ellipsoidal (not distinctly flattened on any side), 7.5–9.4(10–5) 
x 5.4–6.7(7.5) µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
grayish greenish yellow to moderate greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium cottony and white, obscured as ascomata 
develop. Reverse colour grayish greenish yellow to pale greenish yellow. Ascomta abundant 
and mature after 7–14 days. Ascomatal hairs olive black.

Weitzman and Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium cottony and white, obscured as 
ascomata develop. Immersed mycelium and reverse colour indistinct. Ascomata abundant 
and mature after 7–14 days. Ascomatal hairs olive black.

Specimens examined: SOLOMON IS.: QM 2420, isolated from tent rope in contact 
with soil, Guadalcanal, (HOLOTYPE). QM 2558, without habitat data, Guadalcanal. U.S.A. 
QM 951, isolated from case liner, Georgia (Atlanta).

Notes: Chaetomium serpentinum is very similar to C. atrobrunneum, however the two 
species can be differentiated on the basis of ascospore shape and size. The latter forms 
long, narrow, ellipsoidal to ovoid spores (8.6–10.9 × 4.6–5.7 µm) while in C. serpentinum 
the spores are shorter, and broader and rarely ovoid.

According to information on the collection data sheet, Ames had previously cited 
the name, Chaetomium serpentinum, as a nomen nudum (Gray, 1946).
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Chaetomium thielavioideum Chen, Acta Microbiol. Sinica 13: 125, 1973.

ILLUSTRATIONS 

Ascomata ostiolate ellipsoidal to subspherical 140–200 × 140–170 µm. Peridium 
brown in transmitted light, forming a textura angularis in surface view. Rhizoids poorly 
developed. Terminal hairs straight, up to 220 µm long and 2.5–3.5 µm wide at the midpoint, 
unbranched, finely to moderately blistered and septate. Lateral hairs similar to terminal 
hairs. Asci clavate, 8-spored, 40–50 × 10–12 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, ellipsoidal (rarely flattened on one side), 11.6–14.3 × 
5.7–6.7 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin appressed. Aerial mycelium downy to cottony and white. Reverse colour moderate 
yellow to dark yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and immersed. Aerial mycelium cottony and felty and grayish greenish yellow. 
Reverse colour moderate greenish yellow. Ascomata abundant and mature after 7–14 
days. Ascomatal hairs pale yellow.

Weitzman and Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium downy to cottony and white to pale 
yellow. Reverse colour moderate olive green. Ascomata abundant and mature after 7–14 
days. Ascomatal hairs medium gray.

Specimens examined: CHINA: No 3–2775, culture received from Chen-King-tao, 
Inst. of Microbiology, Academia Sinica, Peking (via S. I. Udagawa). HONG KONG: TRTC 
48938, isolated from yellow soil under pines, Shatin, N.T.

Notes: Chaetomium thielavioideum is characterized by short straight ascomatal 
hairs and uniporate ellipsoidal ascospores. Udagawa (1980) considered this species as a 
synonym of Chaetomium virescens and although the two species are quite similar there 
is a difference in ascospore symmetry. The latter has spores that are slightly cresent-
shaped in front view and are broadly elliptic in side view, while the former has ellipsoidal 
ascospores (not flattened in any view).

In culture on Leonian’s medium the ascomatal hairs of Chaetomium thielavioideum 
appear pale yellow in reflected light while on the Weitzman and Silva-Hutner’s medium 
they appear gray. This phenomenon is unique for the genus Chaetomium.

Chaetomium thielavioideum has been isolated several times from soil in Japan, Hong 
Kong and Thailand, however, there are no records of this species outside eastern Asia.
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Chaetomium variosporum Udagawa & Horie, Rept. Tottori Mycol. lnst. (Japan) 10: 
430, 1973.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 130–170 × 110–150 µm. Peridium 
brown in transmitted light, froming a textura intricata or textura epidermoidea in surface 
view. Rhizoids poorly developed. Terminal hairs straight (occasionally incurved at the apex), 
up to 120 µm long and 2.5–3.0 µm wide at the midpoint, finely to moderately blistered, 
unbranched and septate. Lateral hairs similar to terminal hairs. Asci clavate, 8-spored, 
50–65 × 11–14 µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted 
light, broadly to narrowly ellipsoidal or ovoid (without regular symmetry), 10.5–13.5 × 
7.5–10.0 µm, with 1 (rarely 2) germ pore(s). Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium farinaceous and light greenish yellow to grayish 
greenish yellow. Reverse colour strong yellow to moderate yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and immersed. Aerial mycelium downy and light grayish olive. Reverse 
colour light olive to deep greenish yellow. Ascomata scattered and mature after 28 days. 
Ascomatal hairs gray.

Weitzman and Silva-Hutner’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. 
Advancing margin even and raised. Aerial mycelium downy and light gray. Reverse colour 
dark olive green to deep greenish yellow. Ascomata scattered and mature after 14–21 
days. Ascomatal hairs gray, obscured by black ascospore cirri.

Specimen examined: THAILAND: NHL 2698, isolated from soil, Muang (Lopduri), 
(culture from type).

Notes: Chaetomium variosporum resembles several other species in the section 
Atrobrunnea including C. gracile, C. thielavioideum and C. virescens. All 4 species produce 
a distinct greenish pigment in culture and form short straight ascomatal hairs. However, 
C. variosporurn can be distinguished from the latter 3 species by its irregularly shaped 
ascospores and slower rate of mycelial growth. This species has been isolated only once 
from soil in Thailand.

Return to KEY

Return to Key to species in section Indica
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Chaetomium versicolor Jeng, sp. nov. (ined.).

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 300–450 × 260–300 µm. Peridium 
brown in transmitted light, forming a textura intricata in surface view. Rhizoids poorly 
developed. Terminal hairs wavy, up to 600 µm long and 2.0–2.5 µm wide at the midpoint, 
coarsely blistered, branched (late in development) and septate. Lateral hairs similar to terminal 
hairs. Asci clavate, 8-spored, 50–70 × 17–20 µm. Paraphyses not observed.·Ascospores 
biseriate, brown in transmitted light, ellipsoidal (not flattened on any side) and slightly 
umbonate at .the apices, 12.2–19.8 × 7.2–9.8 µm, with 1 subapical germ pore. Ascogonial 
coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph enteroblastic 
(phialidic), abundant in some isolates, absent in others. Conidia ovoid, truncate at the base, 
hyaline, smooth, 2.0–2.5 µm x 1.0–1.5 µm, produced from phialides (7–9 × 2.5–3.5 µm).

Czapek’smedium: Mycelial growth rate very fast, 7.0–8.0 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium absent. Immersed mycelium white to grayish yellow. 
Reverse colour white to grayish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. Advancing margin 
even and raised. Aerial mycelium cottony to woolly and light yellow to moderate yellow. 
Reverse colour dark grayish olive to light greenish yellow. Ascomata absent.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. 
Advancing margin even and raised. Aerial mycelium cottony to woolly and grayish greenish 
yellow. Reverse colour indistinct. Ascomata scattered and mature after 14–21 days. 
Ascomatal hairs light greenish yellow to grayish yellow.

Specimens examined: VENEZUELA: TRTC VE-7054j, from burro dung, Edo. 
Anzoategui (HOLOTYPE). ARGENTINA: TRTC 48961, isolated from camelid dung, Salta 
Provo.

Notes: In the type culture the anamorph is scattered, and based on single spore 
cultures the specimen is heterothallic. However, in the Argentinian collection an anamorph 
is not present and based on single spore cultures the specimen is homothallic. There also 
is a difference in ascospore size between the two specimens. Collection TRTC 48961 forms 
ascospores 11.6–14.2 × 6.5–8.8 µm in size however, TRTC VE-70S4j has ascospores 
16.9–20.6 × 9.4–10.5 µm in size. All other features including ascomata size, ascomatal 
hairs, ascospore symmetry and germ pore location are identical. As more isolates become 
available a thorough systematic study would be advisable to determine the significance 
of these differences.

At present, C. versicolor is known only from dung from South America.
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Chaetomium virescens (v. Arx), Udagawa, Trans., Mycol. Soc. Japan 21: 34, 1980.

ILLUSTRATIONS 

Ξ Achaetomiella virescens v. Arx, Genera of Fungi sporulating in pure 
culture, p. 247, 1970.

= Chaetomium cellulolyticum Chahal & Hawksworth, Mycologia 68: 602, 1976.

Ascomata ostiolate, subspherical to ellipsoidal, 120–180 × 120–170um. Peridium 
brown in transmitted light, 11–17 µm thick, forming a textura angularis in surface view. 
Rhizoids poorly developed. Terminal hairs straight, up to 120 µm long and 2.0–3.0 µm 
wide at the midpoint, unbranched, finely to moderately blistered and septate. Lateral 
hairs similar to terminal hairs. Asci clavate, 8-spored, 30–50 × 9–12 µm. Paraphyses not 
observed. Ascospores biseriate, brown to dark brown in transmitted light, crescent shaped 
(flattened on one side) in front view and elliptic to broadly elliptic in side view (some spores 
appear ellipsoidal, not flattened on any side), 10.2–12.3 × 6.0–7.6 µm, with 1 or 2 apical 
germ pore(s). Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium cottony to woolly and pale greenish yellow 
to light greenish yellow. Reverse colour pale yellowish green to light greenish yellow. 
Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium woolly and pale greenish yellow (obscured 
as ascomata develop). Reverse colour vivid greenish yellow to brilliant greenish yellow. 
Ascomata abundant and mature after 7–14 days. Ascomatal hairs light gray.

Weitzman and Silva-Hutner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and appressed. Aerial mycelium woolly and pale greenish yellow 
(obscured as ascomata develop). Reverse colour light greenish yellow to moderate greenish 
yellow. Ascomata abundant and mature after 7–14 days. Ascomatal hairs light gray.

Specimens examined: PAKISTAN: CBS 148.68, isolated from soil, without further 
collection data (culture from the type of Achaetomiella virescens). INDIA: DAOM 155462 & 
CBS 547.75, isolated from fermenting straw, Punjab, (cultures from the type of Chaetomium 
cellulolyticum).

Notes: This species was first described as the type of a new genus Achaetomiella 
v. Arx (v. Arx 1970). According to Udagawa (1980), however, the characteristics of this 
species, including short straight ascomatal hairs and ascospores with 1 germ pore, fit the 
concept of Chaetomium. As a result, he transferred, Achaetomiella virescens to the genus 
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Chaetomium as a new combination Chaetomium virescens (v. Arx) Udagawa (Udagawa, 
1980). In the same publication Udagawa included C. thielavioideum Chen as a synonym 
of C. virescens. In the present study the new combination is maintained but I consider C. 
thielavioideum as distinct from C. virescens (see discussion of C. thielavioideum).

I have included Chaetomium cellulolyticum, however, as a synonym of C. virescens. 
The only difference between the two taxa is the number of germ pores in the ascospores and 
even this character is questionable as both uniporate and biporate spores can be found in the 
type cultures of both taxa. In a study of the secondary metabolites of various Chaetomium 
species Sekita et al. (1981) showed that both taxa produced identical  compounds and 
suggested that C. cellulolyticum and C. virescens represent the same species.

Because C. virescens is an efficient cellulose degrader (Chahal & Hawksworth, 
1976), this species was used in a biotechnology project (Moo-Young, et al., 1978). Utilizing 
the type culture of C. cellulolyticum (ATCC 32319), single cell protein was produced from 
various cellulose substrates and used as a feed substitute for albino rats. Although the 
rats showed no apparent ill effects, Sekita et al., (1981) have recently shown that extracts 
from this culture incite a cytotoxic response in HeLa cells and contain a highly carcinogenic 
sompund (sterigmatocystin). It is evident, therefore, that the use of this species in the 
production of animal feed should be critically examined.

Chaetomium virescens has been reported from various substrates in India and 
Pakistan but it is not known outside of that area. One isolate (NHL 2829) recovered from 
soil in Thailand and reported as an atypical C. thielavioideum by Udagawa (1980) may 
represent C. virescens.
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Chaetomium vitellinum Carter, sp. nov.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal to ovate, 190–220 × 150–180 µm (on Czapek’s 
medium ascomata up to 350 × 250 µm). Peridium brown in transmitted light, 16–20 µm 
thick, in surface view forming a textura intricata. Rhizoids present. Terminal hairs straight to 
wavy, up to 450 µm long and 3.0–4.0 µm wide at the midpoint, finely blistered, unbranched 
and septate. Lateral hairs similar to terminal hairs. Asci clavate, 8-spored, 50–60 × 18–22 
µm. Paraphyses not observed. Ascospores biseriate, dark brown in transmitted light, often 
with darker pigmented area around germ pore, irregularly ellipsoidal, at times appearing 
umbonate, rarely flattened on one side, 16.8–19.8 × 11.0–13.4 µm, with 1 small apical 
germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin immersed and very convoluted due to sectoring. Aerial mycelium absent. Immersed 
mycelium brownish pink. Reverse colour light yellowish pink. Ascomata scattered and 
mature after 14–21 days. Ascomatal hairs light yellow to strong yellow.

Leonian’s medium: Mycelial growth rate very slow, less than 5mm in 21 days. Colony 
very restricted and buckled. Ascomata absent.

Weitzman and Silva-Hutner’s medium: Mycelial growth rate slow, 2.0–2.5 mm/
day. Advancing margin even and raised. Aerial mycelium cottony and yellowish white. 
Ascomatal hairs light yellow to strong yellow. Reverse colour indistinct. Ascomata abundant 
and mature after 14–21 days.

Specimen examined: TURKEY: TRTC 48873, isolated from agricultural soil, Anatolia, 
(HOLOTYPE).

Notes: Chaetomium vitellinum is included in the section Atrobrunnea on the basis 
of its straight ascomatal hairs, and dark brown, ellipsoidal ascospores. Although the yellow 
ascomatal hairs are somewhat unusual for this section, other characters correspond closely 
to Chaetomium retardatum.

The ascospores of C. vitellinum are similar to those described for the cleistothecial 
genus Corynascella v. Arx & Hodges. A darkly pigmented area around the germ pore and 
ascospores flattened on one side are mentioned in Corynascella humicola v. Arx & Hodges 
(v. Arx, 1975a), C. inaequalis (Pidoplichko, Kirilenko and Zakharchenko) v. Arx (v. Arx, 
1975b) and C. inquinata Udagawa & Ueda (Udagawa and Ueda, 1979).

In culture C. vitellinum exhibits several interesting features. The fact that the ascomatal 
size varies according to the growth medium is important, and should be considered in the 
study of other Chaetomium cultures. In addition, the relatively poor growth on Leonian’s 
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medium is noteworthy, as most Chaetomium species grow and fruit abundantly on this 
medium. Other isolates that grow restrictedly on Leonian’s medium are found in the sections 
Murora and Bostrychode. Chaetomium vitellinum, however, is excluded from these groups 
on the basis of its dark brown irregularly ellipsoidal ascospores and yellow terminal hairs.

Observations of the section Atrobrunnea

This group is one of the most heterogeneous in the genus. The primary distinguishing 
features of the section are the ellipsoidal ascospores, straight ascomatal hairs and bright 
colony pigments. However, certain species with wavy hairs, such as Chaetomium vitellinum 
and C. irregulare, are included in this section rather than the sectionSpiralia because of 
the bright pigments produced in culture. In contrast most species in the section Spiralia 
do not produce bright pigments.

The section Atrobrunnea contains the largest number of non-ostiolate taxa in the 
genus and includes several species previously described in the genus Thielavia. The list 
of cleistothecial species with affinities to Chaetomium (p.393) probably contains numerous 
species that also belong in this section.

Based on the specimens examined in this study, the species in this section are 
not well represented in temperate areas.

Species with affinities to section Atrobrunnea

Chaetomium anatolicum Karaca & Turhan, J. Turkish Phytopath. 2: 1973.

Chaetomium anguipillioides Mazz., Mycopath, Mycol. appl. 30: 340, 1966.

Chaetomium parvotrichum Mazz., Mycopath. Mycol. app. 30: 340–1966.

Chaetomium terrestre Dwivedi, Ind. Phytopath. 15: 218, 1962.
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Section Spiralia sect. nov.

Ascomata ostiolate or non-ostiolate. Peridial type various. Ascomatal hairs well-
developed, coiled to wavy. Asci clavate. Ascospores ellipsoidal (rarely flattened on one side), 
brown with 1 or 2 apical or subapical germ pore(s). Anamorph holoblastic (aleuriospores) 
or absent. Ascogonial coil short stipitate and irregularly coiled. Colonies often produce 
gray or dark pigments.

Type – Chaetomium spirale

Key to species in section Spiralia

1. Ascomata ostiolate ......................................................................................................2

1. Ascomata non-ostiolate.........................................................................C. spirotrichum

2. Terminal hairs black in reflected light ...................................C. gelasinosporum

2. Terminal hairs gray or olive in reflected light ....................................................3

3. Ascospores shorter than or equal to 10.0 µm ........................................ C. multispirale

3. Ascospores longer than 10.0 µm ................................................................................4

4. Ascospores with 2 apical germ pores..........................................C. mareoticum

4. Ascospores with 1 apical or subapical germ pore ............................................5

5. Ascospores with 1 subapical germ pore .....................................................................6

5. Ascospores with 1 apical germ pore ...........................................................................9

6. Both terminal and lateral hairs wavy to coiled; 
ascospores ellipsoidal or flattened on one 
side (13.0–16.7 × 6.5–8.6 µm) orange 
pigment produced on Leonian’s medium .................................... C. spirilliferum

6. Terminal hairs wavy or coiled, lateral hairs 
straight ascospores ellipsoidal (not flattened 
in any view) orange pigment not produced ......................................................7

7. Holoblastic anamorph {hyaline} produced in aerial 
mycelium; chains of dark swollen cells (bulbils) 
formed beneath the agar ...................................................................... C. gangligerum

7. Anamorph not produced..............................................................................................8

8. Ascospores 12.6–15.4 × 6.3–7.7 µm; both 
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apical and subapical germ pores occur 
in about equal proportions in the ascomata; 
aerial mycelium absent on Weitzman’s 
Silva-Hutner’s medium ........................................................................C. spirale

8. Ascospores 11.6–13.5 × 5.8–7.1 µm; all 
spores with subapical germ pores; aerial 
mycelium present on Weitzman & Silva- 
Hutner’s medium ..........................................................................C. perlucidum

9. Terminal hairs olive or yellow in reflected light; 
ascomata usually shorter than 150 µm ............................................ C. subspirilliferum

9. Terminal hairs gray in reflected light; ascomata 
usually larger than 150 µm .............................................................................C. spirale
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Chaetomium spirale Zopf, Nova Acta Leop. Carol. Akad. 42: 275, 1881.

ILLUSTRATIONS 

= Chaetomium succineum Ames, Mycologia 41: 645, 1949.

Ascomata ostiolate, subspherical to ellipsoidal, 160–250 × 135–210 µm. Peridium 
brown in transmitted light, 20–30 µm thick, forming a textura angularis in surface view 
often covered with pigmented hyphae. Rhizoids well-developed. Terminal hairs loosely 
coiled 3–8 times, up to 500 µm long and 2.0–4.0 µm wide at the midpoint, moderately to 
coarsely blistered, rarely branched and septate. Lateral hairs straight, up to 300 µm long 
and 2.0–4.0 µm wide at the midpoint, moderately to coarsely blistered and septate. Asci 
clavate, 8-spored, 40–50 × 10–15 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, ellipsoidal (not flattened in any view), 11.7–16.4 × 6.3–8.0 µm, 
with 1 apical (rarely subapical) germ pore. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 2.5–3.5 mm/day Advancing 
margin even to slightly wavy. and appressed. Aerial mycelium downy and white or pale 
yellow green. Reverse colour white or pale yellow green. Ascomata absent.

Leonian’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. Advancing margin 
even and appressed to raised. Aerial myceliumvelvety, zonate, and white, obscured as 
ascomata develop. Reverse colour grayish greenish yellow to very dark greenish blue. 
Ascomata abundant and mature after 7–14 days. Ascomatal hairs light olive gray to dark 
grayish olive green.

Weitzman & Silva-Butner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium velvety and white, obscured as 
ascomata develop. Reverse colour indistinct. Ascomata abundant and mature after 7 days. 
Ascomatal hairs light grayish olive to dark grayish olive.

Specimens examined: U.S.A.: TRTC 48898, pack rat dung, California: QM 1044, 
isolated from Shasta Fir, California. ARGENTINA: TRTC 48896, herbivore dung, Salta 
Prov. TANZANIA: TRTC 66.1726a, cow dung, Kihurio.

Notes: The concept of C. spirale is somewhat obscure and is complicted by the 
fact that authentic or type material of the species is not available. Zopf (1881) described 
this species from horse dung collected near Berlin, Germany and provided detailed 
observations of the taxon. He reported the ascopores as 12.0–14.8 µm long with 1 apical 
germ pore. Bainer (1909) included this species in his monograph of Chaetomium and quoted 
microscopic measurements identical to those of Zopf. However, Chivers (1915) included 
Chaetomium spirochaete Palliser as a synonym of C. spirale and based his description of 
the latter on the type specimen of the former without examining authentic material of C. 
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spirale. Chivers’s concept differed from the original chiefly in ascospore characteristics. 
Contrary to Zopf he described the spores as bilaterally flattened (6–12 × 5.6–9 × 5.5–7 
µm). This concept was accepted by many subsequent workers (Skolko & Groves, 1953 ; 
Ames, 1963; Seth, 1970). Sergejeva (1956), however, redescribed both C. spirale and C. 
spirochaete and discussed the distinctions between the two species. Her concept of C. 
spirale included ellipsoidal ascospores (12–14.8 × 8.3 µm) in size. Udagawa (1960) followed 
her concept and illustrated a Japanese isolate with an aleuriosporic anamorph. Although 
the teleomorph of his isolate resembles C. spirale, an anamorph is mentioned neither in 
Zopf’s original description nor Sergejeva’s redescription. In all probability Udagawa’s isolate 
represents C. gangligerum Ames.

As mentioned previously it was impossible to obtain any of Zopf’s material of C. 
spirale although requests were made to several European herbaria including Berlin (B), 
Uppsala (UPSV), London (KEW) and Paris (PC). The above description of C. spiraIe 
does not follow Chivers’s concept and therefore excludes C. spirochaeta from synonymy. 
However, the similarity to Ames’s species, Chaetomium succineum, is such that this species 
is included as a synonym of C. spirale.

Because of the past confusion surrounding the concept of C. spirale, reports of this 
species should be critically evaluated before discussing distribution patterns or habitat 
preferences.
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Chaetomium gangligerum Ames, Mycologia 41: 640, 1949.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to broadly ellipsoidal, 180–280 × 150–220 µm. 
Peridium brown in transmitted light, forming a textura intricata in surface view. Rhizoids 
well-developed. Terminal hairs coiled 5–11 times, up to 500 µm long and 3.0–4.0 µm wide 
at the midpoint, moderately blistered, unbranched and septate. Lateral hairs straight to 
wavy, up to 200 µm long and 2.0–3.0 µm wide at the midpoint, moderately blistered and 
septate. Asci clavate, 8-spored, 40–50 × 15–18 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, ellipsoidal (not distinctly flattened on any side), 
12.6–15.3 × 6.9–8.9 µm, with 1 subapical germ pore (occasionally apical). Ascogonial 
coil short stipitate and irregularly coiled. Mycelial hairs abundant. Anamorph of 2 distinct 
types, abundant on all media: 1) conidia unicellular, dark brown, thick-walled, smooth, 
spherical to ellipsoidal, 5–10 µm diam, intercalary, grouped in clusters (bulbils) of 10 or 
more cells produced beneath the agar surface; 2) conidia unicellular, hyaline, thick-walled, 
verrucose, spherical to pyriform, 5–18 µm diam,terminal on short hyphal branches (10 × 
4 µm), produced in aerial mycelium.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium absent. Immersed mycelium and reverse colour dark 
grayish to olive black. Ascomata absent.

Leonian’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. Advancing margin 
even and raised. Aerial mycelium downy to cottony and olive gray to deep yellow. Reverse 
colour dark yellow to olive green. Ascomata scattered in aerial mycelium and on agar 
surface, mature after 7–14 days. Ascomatal hairs olive gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium felty to cottony and strong yellow to 
deep yellow. Reverse colour strong yellow to olive brown. Ascomata scattered in aerial 
mycelium and on agar surface,mature after7–14 days. Ascomatal hairs grayish olive.

Specimens examined: CANADA: TRTC 48537, rabbit dung, Ontario. U.S.A.: DAOM 
62826, (received from L.M. Ames without collection data). TRTC 48926, isolated from 
sclerotia of Sclerotinia sclerotiorum (Lib.) de Bary, Maryland. TRTC 48927, collection data 
same as TRTC 48926. TRTC 49023, collection data same as TRTC 48926.

Notes: The production of 2 distinct anamorph types in C. gangligerum is unique 
for the genus. In the type description Ames (1963) noted the presence of dark bulbils but 
he failed to describe the hyaline verrucose conidia produced in the aerial mycelium. An 
examination of authentic material of C. gangligerum, (DAOM 62826), however did reveal 
a few of these conidia. The subapical germ pore in the ascospores is also a distinctive 
feature of the species, however some isolates (TRTC 48926) produce ascospores with 
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either apical or subapical germ pores.

Although generally uncommon, Dr. M. Dunn (pers. comm.) isolated this species 
frequently from sclerotia of Sclerotinia sclerotiorum (Lib.) de Bary previously buried in the 
soil.

All specimens cited in the present work originate either from the U.S.A. or Canada. 
However, an isolate from Japan, described by Udagawa (1960) as C. spirale, probably 
represents C. gangligerum. Chaetomium sinense Chen (Chen, 1973), isolated from soil in 
China, also appears similar to C. gangligerum and may be synonymous with this species.
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Chaetomium gelasinosporum Aue & Muller, Schweiz. Bot. Gess. 77: 103, 1967.

ILLUSTRATIONS 

= Chaetomium jabalpurense Tiwari et al., Curr. Sci. 46: 578, 1977.

Ascomata ostiolate, subspherical, 180–250 × 170–150 µm. Peridium brown in 
transmitted light, 12–16 µm thick, forming a textura angularis in surface view. Rhizoids 
poorly developed. Terminal hairs coiled 5–10 times, up to 400 µm long and 4.0–5.0 µm 
wide, coarsely blistered, branched (late in development), and indistinctly septate. Lateral 
hairs straight, up to 150 µm long and 3.0–4.0 µm wide at the midpoint, coarsely blistered 
and septate. Asci clavate, 8-spored, 30–40 × 6–9 µm. Paraphyses present. Ascospores 
biseriate, brown in transmitted light (rarely with a broad pale band along the longitudinal 
axis of the spore), ellipsoidal (not flattened in any view), 8.8–10.7(12.4) x 5.7–7.0 µm, with 
1 subapical germ pore. Ascogonial coil not distinguished as a result of ramifying hyphae 
(long stipitate and regularly coiled, fide Aue & Muller, 1967). Mycelial hairs abundant. 
Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium woolly and white. Reverse colour white. 
Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5 mm/day during first 7 days of growth, 
1.0–1.5 mm/day during latter 14 days of growth. Advancing margin wavy and appressed. 
Aerial mycelium silky and pinkish white. Reverse colour yellowish gray. Ascomata scattered 
and mature after 28 days. Ascomatal hairs olive black.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate fast, 4.5–5.0 mm/day. 
Advancing margin even and appressed. Aerial mycelium absent. Immersed mycelium and 
reverse colour grayish greenish yellow. Ascomata scattered and mature after 7–14 days. 
Ascomatal hairs olive black.

Specimens examined: EGYPT: TRTC 48899, isolated from soil, culture from type 
of Chaetomium gelasinosporum, Qus. INDIA: IMI 157256, from grassland soil, Madhya 
Pradesh (Jabalpur), (Type of Chaetomium jabalpurense).

Notes: Superficially Chaetomium gelasinosporum is similar to C. multispirale Carter, 
Khan & Powell, however the dark black ascomatal hairs, faster growth rate on Weitzman 
& Silva-Hutner’s medium and ascospores with a distinctly subapical germ pore distinguish 
it from the latter.

Although Chaetomium jabalpurense is included as a synonym of C. gelasinosporum, 
the type of C. jabalpurense has slightly larger ascospores (10.5–12.4 × 6.2–7.0 µm) than 
C. gelasinosporum. All other characters, however, correspond closely. A similar species, 
Chaetomium spiralotrichum Lodha (Lodha, 1964a) should be examined comparatively with 
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C. gelasinosporum as the distinction between the two species is obscure.

The specific epithet of C. gelasinosporum was based on the observation of pits in 
the ascospores, similar to those seen in species of the genus Gelasinospora Dowding. 
However, my re-examination of ascospores from the type material using light microscopy 
did not reveal the presence of these structures.

Aue & Muller (1967) provided a detailed discussion of the growth responses of C. 
gelasinosporum on a variety of media and at different temperatures. Based on their study 
the species can grow at a maximum temperature of 42 °C and a minimum of 12 °C. This 
corresponds to Millner’s microthermophile group of Chaetomium species (Millner, 1977).
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Chaetomium mareoticum Besada & Yusef, Trans. Brit. Mycol. Soc. 52: 502, 1969.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 90–110 × 90–110 µm. Peridium brown in transmitted 
light, forming a textura angularis in surface view (often covered with pigmented hyphae). 
Rhizoids poorly developed. Terminal hairs coiled 6–8 times, up to 250 µm long and 2.0–3.0 
µm wide at the midpoint, unbranched, coarsely blistered, and septate. Lateral hairs straight 
to wavy, up to250 µm long and 2.0–3.0 µm wide at the midpoint, coarsely blistered and 
septate. Paraphyses not observed. Asci clavate, 8-spored, 40–50 × 10–15 µm. Ascospores 
biseriate, brown in transmitted light, ellipsoidal (not flattened in any view), 13.9–16.0 × 
7.4–8.3 µm, with 2 apical germ pores. Ascogonial coil short stipitate and irregularly coiled. 
Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium felty to cottony and yellowish white. Reverse colour olive 
gray. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and raised. Aerial mycelium felty and yellowish white. Reverse colour grayish 
yellowish brown. Ascomata scattered and mature ater 14–21 days. Ascomatal hairs dark 
grayish yellow.

Weitzman & Silva Butner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and raised. Aerial mycelium silky, zonate and white. 
Reverse colour not distinct. Ascomata develop abundantly in concentric zones, mature 
after 7–14 days. Ascomatal hairs olive gray to light olive gray.

Specimen examined: ISRAEL: CBS 782.71, gazelle dung, (without further collection 
data).

Notes: The isolate examined in this study corresponds closely to the type description 
but produces slightly smaller ascospores (15–18 × 7–8 µm: Besada & Yusef, 1969). Although 
not commonly isolated the species is readily distinguished by its ellipsoidal ascospores 
with 2 apical germ pores and coiled ascomatal hairs.
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Chaetomium multispirale Carter, Khan & Powell, Can. J. Bot. 1982.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ovoid, 100–210 × 100–190 µm. Peridium brown 
in transmitted light, 15–21 µm thick, forming a textura angularis in surface view, (often 
with a loose covering of pigmented hyphae). Rhizoids poorly developed. Terminal hairs 
coiled 5–10 times, up to 400 µm long and 3.5–4.5 µm wide at the midpoint, moderately 
to coarsely blistered, unbranched and septate. Lateral hairs straight, up to 150 µm long 
and 2.5–3.5 µm wide at the midpoint, moderately to coarsely blistered and septate. Asci 
clavate, 8-spored, 33–40 × 10–12 µm. Paraphyses absent. Ascospores biseriate, brown 
in transmitted light, ellipsoidal, occasionally ovoid (not distinctly flattened on any side), 
7.5–9.7 × 4.9–6.4 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin even or slightly wavy and appressed. Aerial mycelium cottony and pale yellow to 
light olive gray. Reverse colour grayish yellow brown. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even to slightly wavy and raised. Aerial mycelium silky to felty and light olive gray 
to light yellowish brown. Reverse colour pale yellowish gray. Ascomata scattered and 
immature after 21 days. Ascomatal hairs grayish yellow brown.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and raised. Aerial mycelium cottony to felty and zonate, 
light olive gray to light yellow. Reverse colour light olive gray. Ascomata scattered in aerial 
mycelium and mature after 14–21 days. Ascomatal hairs grayish yellow brown.

Specimens examined: KENYA: TRTC 66.609f, isolated from herbivore dung, Mt. 
Kenya, (HOLOTYFE). CANADA: TRTC 48819, from unidentified dung, Ontario. TRTC 48818, 
from healthy leaves of Ginkgo biloba L., Ontario. DAOM 146885, from fruit of Vaccinium 
macrocarpum Ait., Nova Scotia. MEXICO: TRTC 37055, from rabbit dung, Durango. TRTC 
C-941, from herbivore dung, San Luis Potosi.

Notes: Chaetomium multispirale belongs in the section Spiralia as indicated by the 
ellipsoidal ascospores and coiled terminal hairs. Although similar to C. gelasinosporum 
Aue & Muller (Aue & Muller, 1967) in both ascospore size and terminal hair shape, C. 
multispirale differs in terminal hair colour, ascospore germ pore location and colony 
morphology. Chaetomium gelasinosporum has olive black hairs, as seen in reflected light, 
ascospores with a distinctly subapical germ pore and grows at a rate of 4.5–5.0 mm/day 
on Weitzman & Silva-Hutner’s medium. Chaetomium spiralotrichum Lodha (Lodha, 1964b) 
also appears similar to C. multispirale but has larger ascospores (9.6–11.2 × 5.6–6.4 µm).
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Chaetomium perlucidum Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. U.S.S.R. 
11: 108, 1956. 

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ovoid, 110–160(200) x 99–120(200) µm. 
Peridium brown in transmitted light, forming a textura intricata in surface view. Rhizoids 
poorly developed. Terminal hairs coiled 6–8 times, (straight hairs may also be present), up 
to 300 µm long and 3.0–3.5 µm wide at the midpoint, coarsely blistered, unbranched and 
septate. Lateral hairs straight, up to 180 µm long and 3.0–3.5 µm wide at the midpoint, 
coarsely blistered and septate. Asci clavate, 8-spored, 40–50 × 10–12 µm. Paraphyses 
not observed. Ascospores biseriate, brown in transmitted light, ellipsoidal (not flattened in 
any view), 11.6–14.2 × 5.8–6.8 µm, with 1 subapical (rarely apical) germ pore. Ascogonial 
coil short stipitate and irregulary coiled. Mycelial hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin wavy and appressed to raised. Aerial mycelium downy to velvety and yellowish 
white to grayish greenish yellow. Reverse colour dark yellow to pale greenish yellow. 
Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin even and appressed to raised. Aerial mycelium silky to farinaceous and white to 
yellowish white. Reverse colour grayish greenish yellow to moderate greenish yellow. 
Ascomata abundant and mature after 7–14 days. Ascomatal hairs light olive gray to grayish 
olive.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and raised. Aerial mycelium silky, indistinctly zonate 
and white. Reverse colour indistinct. Ascomata abundant and mature after 7–14 days. 
Ascomatal hairs olive gray to dark grayish yellow.

Specimens examined: U.S.S.R.: CBS 141.58, isolated from decaying plant material, 
Ukraine (culture from the type). CANADA: DAOM 167131, isolated from stored carrots, 
Ontario. DAOM 144818, isolated from alpine soil, Alberta. U.S.A. TRTC 48901, rabbit dung, 
Montana. FRANCE: TRTC 48945, rabbit dung, Provence.

Notes: The small ascomata, coiled hairs and ellipsoidal ascospores of this species are 
similar to C. subspirilliferum Serg. but the former has gray ascomatal hairs and ascospores 
with a subapical germ pore while the latter has olive yellow hairs and ascospores with an 
apical germ pore.

Although most specimens were examined only in culture, TRTC 48945 was studied 
both on the natural substrate (rabbit dung) as well as on laboratory media. A comparison of 
the ascospores from both sources revealed a slight difference in size. Based on a sample 
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of 30 spores, the laboratory cultured specimens produced spores with a mean length of 
13.6 µm while the specimens from the natural substrate produced spores with a mean 
length of 14.7 µm, however the standard deviations overlapped. The ascospore width 
did not differ appreciably. The ascomata also appeared larger (up to 200 × ·200 µm) in 
the specimens from the dung as compared to those from the culture media although no 
statistical calculations were performed due to the lack of material on the natural substrate.

In addition to the material cited in this study, Chaetomium perlucidum has been 
reported from soil from Spain (Guarro et al., 1980). The isolate from alpine soil (DAOM 
144818) was erroneously published under the name Chaetomium fusisporum (Bissett 
&Parkinson, 1979).
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Chaetomium spirilliferum Bainier, Bull. Soc. Mycol. France 25: 207, 1905.

ILLUSTRATIONS 

= Chaetomium fusisporum Smith, Trans. Brit. Mycol. Soc. 44: 46, 1961.

Ascomata ostiolate, subspherical, 230–280 × 210–260 µm. Peridium brown in 
transmitted light, 16–19 µm thick, forming a textura intricata in surface view. Rhizoids 
well-developed. Terminal hairs wavy or coiled 15 to 20 times, up to 600 µm long and 
2.0–3.0 µm wide at the midpoint, moderately blistered, unbranched and septate. Lateral 
hairs similar to terminal hairs. Asci clavate, 8-spored, 50–60 × 13–15 µm. Paraphyses 
present. Ascospores biseriate, brown in transmitted light, ellipsoidal or flattened on one 
side, 13.0–16.7 × 6.5–8.6 µm, with 1 subapical germ pore. Ascogonial coil short stipitate 
and irregularly coiled. Mycelium hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–4.0 mm/day. Advancing 
margin wavy and appressed. Aerial mycelium absent. Immersed mycelium white to olive 
brown. Reverse colour hyaline or deep yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing margin 
even to wavy and appressed. Aerial mycelium velvety and deep orange yellow to strong 
orange yellow. Reverse colour vivid orange yellow to strong brown. Ascomata scattered 
and mature after 21 days. Ascomatal hairs light gray to medium gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and raised. Aerial mycelium woolly to funiculose and 
white to yellowish white. Reverse colour indistinct. Ascomata scattered and mature after 
21 days. Ascomatal hairs medium gray.

Specimens examined: FRANCE: TRTC 48744, sheep dung, Provence, (NEOTYPE). 
CANADA: TRTC 48900, marmot dung (rodent), Alberta. AUSTRALIA: QM7960, isolated 
from red-brown soil, S. Australia (Adelaide).

Notes: Chaetomium spirilliferum Bainier was described in 1909 from sheep dung 
from France. Chivers (1915) treated several of Bainier’s species including C. spirilliferum, 
as synonyms of C. globosum, however it is not clear whether Chivers actually examined 
authentic material of C. spirilliferum. Subsequent investigators (Ames, 1963: Seth, 1970) 
did not question Chivers’s synonymy and for this reason Chaetomium spirilliferum remained 
buried under the name of Chaetomium globosum.

During this study an examination of some sheep dung collected in France revealed 
an unusual Chaetomium species (TRTC 48744) that matched Bainier’s description of C. 
spirilliferum quite closely and differed from C. globosum in ascospore size, symmetry and 
germ pore location. The isolate formed wavy terminal and lateral hairs and ellipsoidal to 
crescent-shaped ascospores (14.0–17.1 × 7.8–9.0 µm). Bainier described C. spirilliferum 
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as possessing hairs with tight wavy spirals and ellipsoidal ascospores 16.8 × 8.4 µm in 
size. The similarity bomorphologically and topologically between TRTC 48744 and Bainier’s 
description is such that I propose TRTC 48744 as the neotype of Chaetomium spirilliferum. 
A culture from the type specimen of Chaetomium fusisporum Smith also corresponds closely 
to TRTC 48744 and is therefore included as a synonym of C. spirilliferum.

As noted in the species description there is a certain degree of variability in ascospore 
size and symmetry among specimens. The neotype produced ellipsoidal ascospores, 
14.0–17.1 × 7.8–8.7 µm in size while QM 7960 produced crescent-shaped ascospores, 
12.9–16.2 × 6.3–7.0 µm in size. In all cases, however, the ascospores possessed 1 subapical 
germ pore. In addition, the cultural characters of the 3 isolates were remarkably similar, 
including growth rate and the production of a vivid orange pigment on Leonian’s medium.

The only records of C. spirilliferum are those cited in the present work and based 
on these reports the species appears to have a wide distribution.
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Chaetomium spirotrichum (Benjamin) Carter, nom. nov.

LLUSTRATIONS 

Ξ Magnusia spirotricha Benjamin, Aliso 3: 199, 1955.

Ξ Kernia spirotricha (Benjamin) Benjamin, Aliso 3: 344, 1956.

Ξ Chaetomidium spirotrichum (Benjamin) Malloch & Cain, Can. J. Bot. 49: 867, 
1971.

Ξ Thielavia spirotricha (Benjamin) Malloch & Cain, Mycologia 65: 1069, 1973.

Ascomata subspherical, non-ostiolate, 180–250 × 160–250 µm. Peridium brown in 
transmitted light, forming a textura angularis in surface view. Rhizoids absent. Ascomatal 
hairs tightly coiled 10–15 times, produced on the sides of the ascoma, (straight hairs also 
present), up to 150 µm long and 1.0–2.0 µm wide at the midpoint, moderately blistered, 
unbranched and septate. Asci clavate, 8-spored, 25–35 × 7–9 µm. Paraphyses present. 
Ascospores biseriate, light brown in transmitted light, ellipsoidal (not flattened in any view), 
6.4–7.5 × 4.9–5.2 µm, with 1 apical germ pore. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse colour 
hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5 mm/day during the first 7 days 
of growth and 1.5 mm/day during the latter 14 days of growth. Advancing margin wavy 
and appressed. Aerial mycelium downy and white. Reverse colour light greenish gray to 
blackish green. Ascomata abundant and mature after 14–21 days. Ascomatal hairs light 
greenish gray to dark greenish gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even and raised. Aerial mycelium downy and white. Reverse colour 
greenish gray. Ascomata abundant and mature after 14–21 days. Ascomatal hairs light 
greenish gray to greenish white.

Specimen examined: U.S.A.: DAOM 146109, deer dung, California (culture from 
the type)

Notes: Chaetomium spirotrichum belongs in the section Spiralia based on the 
presence of coiled ascomatal hairs and ellipsoidal ascospores. The species is only known 
from the type collection.
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Chaetomium subspirilliferum Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 13: 174, 1960.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ovoid, 80–150 × 80–150 µm. Peridium brown in 
transmitted light, forming a textura angularis in surface view (often covered with pigmented 
hyphae). Rhizoids poorly developed. Terminal hairs wavy to coiled 5–8 times, up to 250 µm 
long and 2.0–3.0 µm wide at the midpoint, moderately to coarsely blistered, unbranched 
and septate. Lateral hairs straight, up to 150 µm long and 2.0–3.0 µm wide at the midpoint, 
moderately blistered and septate. Asci clavate, 8-spored, 35–45 × 13–17 µm. Paraphyses 
not observed. Ascospores biseriate, brown in transmitted light, ellipsoidal to ovoid or slightly 
flattened on one side, 12.0–14.5 × 6.2–7.3 µm, with 1 apical germ pore. Ascogonial coil 
short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin even and raised. Aerial mycelium felty and white or grayish yellow. Reverse colour 
dark grayish yellow to moderate yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.5 mm/day. Advancing margin 
even and raised. Aerial mycelium downy and yellowish white, obscured as ascomata 
develop. Reverse colour dark grayish yellow. Ascomata abundant and mature after 7–14 
days. Ascomatal hairs moderate olive to grayish olive.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even and raised. Aerial mycelium silky, zonate and white to yellowish 
white. Reverse colour indistinct. Ascomata abundant and mature after 7–14 days. Ascomatal 
hairs moderate olive to dark olive.

Specimens examined: U.S.S.R.: QM 8180, isolated from soil, Kilundinskaya Steppe 
(Kazakstan?), (culture from the type). FRANCE: TRTC 48895, rabbit dung, Provence.

Notes: The distinguishing features of this species are the olive yellow ascomatal 
hairs and the ellipsoidal to ovoid ascospores with 1 apical germ pore. It can be distinguished 
from a similar species C. perlucidum, by the above characteristics as well as the slower 
growth rate on Weitzman & Silva-Hutner’s medium. The terminal hairs of C. subspirilliferum 
are very flexuous and tend to become tangled in Hoyer’s mounting medium, a feature not 
typical of C. perlucidum.

Few reports of this species exist although the 2 citations in this study suggest a 
wide distribution for C. subspirilliferum.
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Observations of the section Spiralia

The section Spiralia is distinguished by the coiled ascomatal hairs, ellipsoidal 
ascospores and the generally gray or dark pigments produced in culture. The species in 
this section are separated mainly by ascospore size.

Only one cleistothecial species, Chaetomiurn spirotrichum, is reported for this 
section.

Species with affinities to section Spiralia 

Chaetomium contortum Bainier, Bull. Soc. Myc. Fr. 25: 205, 1909. (later homonym).

Chaetomium raii Malhotra & Mukerji, Rev. Mycol. 40: 182, 1976.

Chaetomium nodulosum Kulshreshtha, Raychaudhuri & Khan, Acta Bot. Indica 5: 18, 
1977.

Chaetomium triticola Lal & Kapoor, Ind. Phytopath. 30: 136, 1977.
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Section Cuniculora sect. nov.

Ascomata ostiolate. Peridial type textura intricata or textura epidermoidea. Ascomatal 
hairs well-developed and highly branched. Asci clavate. Ascospores brown, ellipsoidal, with 
1 subapical germ pore. Anamorph absent. Ascogonial coil short stipitate and irregularly 
coiled. Aerial mycelium rarely produced in culture.

Type – Chaetomium cuniculorum

Key to species of section Cuniculora

1. Primary terminal hairs (dark brown in 
transmitted light) shorter than 400 µm; 
most ascospores shorter than 10.0 µm ................................................C. adinocladum

1. Primary terminal hairs (dark brown in 
transmitted light) longer than 400 µm; most 
ascospores longer than or equal to 10.0 µm ...............................................................2

2. Primary hairs over 1100 µm long................................................ C. teratoideum

2. Primary hairs shorter than 1100 µm ...........................................C. cuniculorum

Return to KEY
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Chaetomium cuniculorum Fuckel, Symb. Myc. 89, 1870.

ILLUSTRATIONS 

= Chaetomium cristatum Ames, Mycologia 41: 639, 1949. (fide Ames, 1963).

Ascomata ostiolate, subspherical to ellipsoidal, 190–340 × 160–325 µm. Peridium 
brown or pale brown in transmitted light, 18–20 µm thick, forming an indistinct textura 
epidermoidea in surface view. Rhizoids well-developed. Terminal hairs of 2 types: 1) dark 
brown in transmitted light, stout, wavy or straight and incurved at the apices, branched 
along the length and occasionally at the apices, up to 700 µm long and 5.0–7.0 µm wide 
at the midpoint (often projecting above secondary hairs); 2) pale gray brown (transmitted 
light), highly branched, flexuous, 1.5–4.0 µm wide. Both hair types coarsely blistered and 
septate. Lateral hairs straight, branched, or unbranched, up to 300 µm long and 1.5–4.0 
µm wide at the midpoint, coarsely blistered and septate. Asci clavate, 8-spored, 35–50 × 
9–12 µm. Paraphyses present. Ascospores brown in transmitted light, often with a broad 
pale brown band along the longitudinal axis of the spore, ellipsoidal and slightly umbonate, 
rarely flattened on two side, 9.6–12.1 × 5.4–6.9 µm, with 1 Subapical germ pore. Ascogonial 
coil short stipitate’ and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate variable due to difference among isolates, 
2.0–3.0 mm/day. Advancing margin even or convoluted and appressed. Aerial mycelial 
absent. Immersed mycelium and reverse colour hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate variable due to differences among isolates, 
1.0–2.5 mm/day. Advancing margin even to wavy and appressed. Aerial mycelium absent. 
Immersed mycelium dark reddish brown to pale yellow. Reverse colour dark reddish brown 
to grayish yellow. Ascomata scattered and mature after 14–21 days. Ascomatal hairs light 
gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate variable due to differences 
among isolates, 2.5–4.0 mm/day. Advancing margin even or wavy and appressed. Aerial 
mycelium absent. Immersed mycelium and reverse colour hyaline. Ascomata produced in 
concentric zones and mature after 7–14 days. Ascomatal hairs light gray.

Specimens examined: CANADA:*TRTC 33013, rabbit dung, Ontario: *TRTC 41606, 
rabbit dung, Ontario. U.S.A.: TRTC 48728, isolated from soil, California: *TRTC 48946, 
isolated from soil from ground squirrel burrow, California. FRANCE: TRTC 48730, rabbit 
dung, Provence. TANZANIA: TRTC 66.3377cc, cow dung, S. of Longido. MEXICO:*TRTC 
36866, unidentified dung, Durango.

Notes: Fuckel (1869) first described C. cuniculorum from rabbit dung from 
Freinweinheim, Germany. Zopf (1881) also recorded this species from rabbit dung from 
central Germany. Twenty eight years later, Bainier (1909) reported C. cuniculorum as 
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commonly occurring on rabbit dung in France. Since that time it has been found in New 
England, Virginia, Tennessee, New Mexico, California (Ames, 1963), Argentina (Calviello, 
1972; Jeng, 1977), Kenya and Tanzania (Carter & Khan, 1982), Pakistan (Millner, 1975), 
and Ontario (Cain,1934). Based on these reports Chaetomium cuniculorum seems to have 
a worldwide distribution.

Primarily a coprophilous species, C. cuniculorum has been found on the dung of 
deer, goat, wildebeest, an unidenfitied carnivore and cow, however the most commonly 
reported habitat is rabbit dung.

Chaetomium cuniculorum is characterized by the production of both stout, dark 
brown hairs (primary hairs) and narrow, pale brown highly branched hairs (secondary 
hairs). Among the specimens examined a certain degree of variation in the morphology 
of the primary hairs was evident. Isolate TRTC 66.3377cc formed primary hairs that were 
incurved and branched at the apex, TRTC 48729 produced straight hairs without apical 
branching while the hairs of TRTC 48730 were wavy and unbranched at the apex. These 
differences were observed not only among different collections but also among different 
ascomata from the same collection. Variation in colony morphology including mycelial 
growth rate and advancing margin, was also detected, however a correlation between 
these characters and hair type was not evident. For this reason a broad concept of C. 
cuniculorum is accepted.

The other 2 species in the section Cuniculora, C. adinocladum and C. teratoideum, 
may represent extremes in a continuum, however I prefer to maintain these taxa until a 
thorough taxonomic revision of this section is completed. The 3 species are separted by 
the characters presented in the key.
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Chaetomium adinocladum Udagawa & Cain, Can. J. Bot. 47: 1939, 1969.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ellipsoidal, 190–240 × 170–200 µm. Peridium 
brown in transmitted light, forming an indistinct textura intricata in surface view. Rhizoids 
well-developed. Terminal hairs of 2 types: 1) dark brown in transmitted light, stout, wavy 
or straight and incurved at the apices, branched along the length and at the apices, up to 
300 µm long and 4.5–5.5 µm wide at the midpoint, never projecting above the secondary 
hairs. 2) pale gray brown in transmitted light, highly branched, flexuous, 1.0–4.0 µm wide. 
Both hair types coarsely blistered and septate. Lateral hairs straight and branched, up to 
250 µm long and 2.5–3.5 µm wide at the midpoint, coarsely blistered and septate. Asci 
clavate, 8-spored, 35–50 × 9–11 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, often with a broad pale brown band along the longitudinal axis 
of the spores, ellipsoidal, rarely flattened on two sides, 8.6–10.4 × 5.1–6.3p, with 1 apical 
germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
white to hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium silky and brownish gray. Reverse colour brownish 
gray. Ascomata scattered and mature after 7–14 days. Ascomatal hairs light gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.5–4.0 
mm/day. Advancing margin even and appressed. Aerial mycelium .absent. Immersed 
mycelium and reverse colour hyaline. Ascomata produced in concentric zones and mature 
after 7–14 days. Ascomatal hairs light gray.

Specimen examined: U.S.A.: *TRTC 41605, deer dung, Wyoming. (HOLOTYPE).

Notes: Chaetomium adinocladum is very similar to C. teratoideum and C. cuniculorum. 
Udagawa·& Cain (1969) distinguish it from the latter two species by the absence of 
projecting hairs which usually extend above the mass of pale gray highly branched hairs. 
Chaetomium adinocladum also produces slightly smaller ascospores (often less than 10.0 
µm) than C. cuniculorum or C. teratoideum.

In the type description of C. adinocladum, the germ pore is described as apical. 
Millner et-al. (1977) however report a subapical germ pore for this species. Based on 
a re-examintion of the type material, I agree with Millner’s report and in this respect C. 
adinocladum conforms with the other members of the section Cuniculora. This species is 
only known from the type.
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Chaetomium teratoideum Ames, U.S. Army Res. & Dev. Ser. No.2: 39, 1963.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 280–350 × 280–350 µm. Peridium brown in 
transmitted light, forming a textura intricata in surface view. Rhizoids well-developed. 
Terminal hairs of 2 types: 1) dark brown in transmitted light, stout, straight, rarely branched, 
up to 1200 µm long and 6.0–7.0 µm wide at the midpoint. 2) pale gray brown in transmitted 
light, highly branched, flexuous, 1.5–4.0 µm wide. Both hair types are coarsely blistered 
and septate. Lateral hairs straight, coarsely blistered and septate. Asci clavate, 8-spored, 
40–50 × 8–12 µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted 
light, often with broad pale brown band along the longitudinal axis of the spore, ellipsoidal, 
rarely flattened on two side, 9.9–12.2 × 6.2–7.4 µm, with 1 subapical germ pore. Ascogonial 
coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colour hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and raised. Aerial mycelium velvety and white. Reverse colour light gray. Ascomata 
scattered and mature after 14–21 days.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 5.0 
mm/day during the first 7 days of growth, 3.0–3.5 mm/day during final 14 days of growth. 
Advancing margin wavy and raised. Aerial mycelium felty and white. Reverse colour 
indistinct. Ascomata develop abundantly in concentric zones, mature after 7–14 days. 
Ascomatal hairs light olive gray.

Specimen examined: U.S.A.: TRTC 48942, from leaf litter, California, (presumably 
from the type deposited by H.K. Seth).

Notes: Chaetomium teratoideum is characterized by the long (up to 1200 µm) stout 
primary hairs protruding well above the mass of highly branched secondary hairs. In the 
original description (Ames, 1963) the ascomata are described as 300–650 × 300–550 µm 
in size, however no ascomata greater than 350 × 350 µm in size were found in the material 
examined in this study. A slight discrepancy in the spore size is also evident. As reported 
in the type description, the ascospores measure 8–10 × 4–5.2 µm. These measurements 
are smaller than those recorded for the present material.

A similar species, Chaetomium rigidulum Bainier (Bainier, 1909) has terminal hairs 
of the same shape and size as C. teratoideum but produces smaller spores (8 × 6 µm). 
Unfortunately there is no record of Bainier’s types and as a result it is not possible to 
study authentic material of this species. The significance of the difference·in spore size, 
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therefore, cannot be assessed until new additional material becomes available. Guarro 
et al. (1980) recently described Chaetomium teratoideum var. minor based on an isolate 
with smaller ascoma dimensions.

Observations of the section Cuniculora

The section Cuniculora is well characterized by the distinct ascomatal hair type and 
ascospores with a subapical germ pore. At present only three species are included in this 
group, however, the variability in cultural morphology and terminal hair characteristics in 
Chaetomium cuniculorum suggest that this species may represent several different taxa.

No cleistothecial species have been reported in this section.
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Section Aurea sect. nov.

Ascomata ostiolate. Peridial type textura angularis. Ascomatal hairs well-developed, 
straight or coiled at the apex. Asci clavate. Ascospores unilaterally flattened and brown, with 
1 or 2 apical germ pore(s). Anamorph absent. Ascogonial coil long stipitate and regularly 
coiled. Colonies usually produce a reddish pigment on Leonian’s medium.

Type – Chaetomium aureum

Key to species in section Aurea

1. Most ascospores shorter than 13.0 µm .......................................................................3

1. Most ascospores longer than or equal to 13.0 µm ......................................................2

2. Ascospores 6.3–8.3 µm wide .............................................................C. sorgelii

2. Ascospores 5.2–6.4 µm wide ..........................................................C. fusiforme

3. Ascospores with 1 germ pore......................................................................................4

3. Ascospores with 2 germ pores ....................................................................................6

4. Terminal hairs red ............................................................................ C. cupreum

4. Terminal hairs olive gray...................................................................................5

5  Dark.green pigment produced on Leonian’s medium ....................................C. lentum

5. Orange pigment produced on Leonian’s medium ....................................... C. chiversii

6. Terminal hairs red in reflected light................................C. aureum (red variety)

6. Terminal hairs gray or yellow ............................................................................7

7. Ascospores 7.9–9.4 µm .............................................................................C. trilaterale

7. Ascospores longer than 9.4 µm ..................................................................................8

8. Terminal hairs incurved or hooked at the apex.................................. C. aureum

8. Terminal hairs coiled once or twice at the apex ............................... C. diporum

Return to KEY
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Chaetomium aureum Chivers, Proc. Am. Acad. 48: 86, 1912.

ILLUSTRATIONS 

= Chaetomium minimum v. Beyma, Antonie v. Leeuw. 10: 42, 1944. (fide Ames, 
1963).

Anamorph ostiolate, ellipsoidal to subspherical, 100–150 × 80–120 µm. Peridium 
brown in transmitted light, 8–11 µm thick, forming a textura angularis in surface view. 
Rhizoids poorly developed. Terminal hairs straight and incurved or hooked at the apex, 
up to 300 µm long and 3.0–4.0 µm wide at the midpoint, finely to moderately blistered, 
unbranched and septate. Lateral hairs straight, up to 150 µm long and 2.5–3.5 µm wide 
at the midpoint, finely to moderately blistered and septate. Asci clavate, 8-spored, 35–50 
× 8–10 µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted light, 
unilaterally flattened, crescent-shaped in front view and narrowly elliptic in side view, 
9.3–12.0(13.5) x 4.9–5.8 µm, with 2 apical germ pores. Ascogonial coil long stipitate and 
wound regularly in a tight bedspring coil. Mycelial hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate variable, due to differences among isolates, 
1.0–3.0 mm/day. Advancing margin even and raised. Aerial mycelium felty to downy and 
light greenish yellow to moderate greenish yellow. Reverse colour pale greenish yellow. 
Ascomata absent.

Leonian’s medium: Mycelial growth rate variable due to differences among isolates, 
2.0–3.5 mm/day. Advancing margin wavy and raised. Aerial mycelium cottony to funiculose, 
zonate and deep orange to strong yellowish brown (often with yellow or red droplets on 
the surface). Reverse colour very deep red to dark reddish brown. Ascomata scattered to 
abundant and mature after 14–21 days. Ascomatal hairs moderate olive, light gray or red.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and raised. Aerial mycelium cottony to funiculose, zonate 
and brilliant greenish yellow to yellowish white (often with hyaline, red or yellow droplets on 
the surface). Reverse colour deep greenish yellow to moderate greenish yellow. Ascomata 
scattered and mature after 14–21 days. Ascomatal hairs light olive, light gray or red.

Specimens examined: CANADA: TRTC 48918, isolated from soil, Ontario. TRTC 
48914, isolated from Larix sp. cones, Ontario. TRTC 48913, isolated from rabbit dung, 
Ontario. TRTC 48917, isolated from porcupine dung, Alberta. TRTC 41921, isolated from 
deer dung, New Brunswick. U.S.A.: TRTC 48910, from sheep dung, Wyoming. VENEZUELA: 
TRTC VE-5161, isolated from cow dung, Edo. Monagas. SOLOMAN IS.: QM 954, isolated 
from shoe leather, Guadalcanal. EGYPT: TRTC 48909, from monkey dung, without further 
collection data.

Notes: Chivers originally described Chaetomium aureum on the basis of its straight 
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(slightly incurved), olive-yellow terminal hairs and crescent-shaped ascospores. He 
distinguished this species from C. trilaterale and C. fusiforme by the coiled terminal hairs of 
the former and the longer ascospores of the latter. Ames (1949 and 1963) added a further 
species to this group, Chaetomium cupreum, and distinguished it on the basis of its copper 
red ascomatal hairs. Cooke (1973) described the variation observed among isolates of C. 
trilaterale and recognized 4 varieties of this species but he failed to discuss his varieties with 
respect to the similar species, C. aureum. Dreyfuss (1975) examined numerous cultures of 
representatives of the section Aurea and reported variation in ascospore size, ascospore 
germ pore number, ascomatal hair shape and colour: however, he did not outline species 
concepts based on his observations.

In this investigation I have followed Chivers’s original circumscription of C. aureum 
with the addition of cultural characters. Three specimens, however, differed from Chivers’s 
description in the colour of the teminal hairs. Isolate TRTC 48910 formed medium gray 
hairs while QM 954 and VE-5161 produced copper red hairs. At present it is not prudent 
to describe these collections as distinct varieties without examining type material of similar 
taxa. The variation observed in terminal hair colour, however, does suggest a situation 
comparable to that found in other species of Chaetomium (see discussion of C. globosum 
or C. macrosporum).

Based on previous reports (Skolko & Groves, 1953: Millner, 1975: Carter & Khan, 
1982) C. aureum appears to be widely distributed and associated with a variety of 
substrates. In this study, C. aureum was frequently isolated from cellulose material lining 
moist chambers.
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Chaetomium chiversii Carter stat. nov.

ILLUSTRATIONS 

Ξ Chaetomium trilaterale var. chiversii Cooke, Mycologia 65: 1218, 1973.

Ascomata ostiolate, subspherical, 80–100 × 65–80 µm. Peridium brown in transmitted 
light, forming an indistinct textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs coiled 2–3 times at the apex, up to 220 µm long and 3.0–3.5 µm wide at 
the midpoint, moderately blistered, unbranched and septate. Lateral hairs straight, up to 
130 µm long and 2.5–3.5 µm wide at the midpoint, moderately blistered and septate. Asci 
clavate, 8-spored, 25–35 × 10–13 µm. Paraphyses not observed. Ascospores biseriate, 
brown in transmitted light, unilaterally flattened (or rarely not flattened), crescent-shaped 
in front view and elliptic in side view, 9.9–11.4 × 5.8–6.7 µm, with 1 apical germ pore. 
Ascogonial coil long stipitate and regularly wound in a tight bedspring coil. Mycelial hairs 
present. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin wavy and raised. Aerial mycelium cottony to felty and white. Reverse colour white 
to hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin even and appressed to raised. Aerial mycelium felty and brilliant greenish yellow 
to light greenish yellow. Reverse colour moderate orange yellow to strong orange yellow. 
Ascomata abundant in the aerial mycelium and on the agar surface, mature after 14–21 
days. Ascomatal hairs olive gray.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. 
Advancing margin even and raised. Aerial mycelium felty and strong orange. Reverse 
colour brownish orange to strong orange. Ascomata abundant in aerial the mycelium and 
on the agar surface, mature after 14–21 days. Ascomatal hairs olive gray.

Specimen examined: CANADA: TRTC 48533, isolated from moose dung, Ontario.

Notes: Chaetomium chiversii differs from other taxa in this section on the basis of 
ascospore germ pore number and colony morphology on Leonian’s medium. In addition to 
the specimen cited in this study, the only other report of this taxon is from the type locality 
in Georgia, U.S.A.

Cooke (1973) recognized this taxon as a variety of C. trilaterale, however the 
differences in ascospore germ pore number and size as well as in colony morphology are 
too great to consider it at the varietal level.
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Chaetomium cupreum Ames, Mycologia 41: 642, 1949.

ILLUSTRATIONS 

Ξ Chaetomium triraterals var. cupreum (Ames) Cooke, Mycologia 65: 
1218, 1973.

Ascomata ostiolate, ellipsoidal to subspherical, 100–150 × 90–130 µm. Peridium 
brown in transmitted light, forming a textura angularis in surface view (often covered with 
pigmented hyphae). Rhizoids poorly developed. Terminal hairs coiled 2–3 times at the apex, 
up to 200 µm long and 4.0–5.0 µm wide at the midpoint, finely blistered, unbranched and 
septate. Lateral hairs straight, up to 120 µm long and 3.0–4.0 µm wide at the midpoint, finely 
blistered and septate. Asci clavate, 8-spored, 35–45 × 9–12 µm. Paraphyses not observed. 
Ascospores biseriate, brown in transmitted light, unilaterally flattened, crescent-shaped 
in front view and narrowly elliptic in side view 9.4–11.2 × 4.9–5.6 µm, with 1 apical germ 
pore. Ascogonial coil long stipitate and regularly wound in a tight bedspring coil. Mycelial 
hairs present. Anamorph present.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin wavy and immersed. Aerial mycelium velvety and light yellow. Reverse colour light 
yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.5–4.0 mm/day. Advancing 
margin even and raised. Aerial mycelium felty and white to pale yellow. Reverse colour 
deep reddish brown. Ascomata abundant and mature after 7–14 days. Ascomatal hairs 
deep reddish orange to deep reddish brown.

Weitzman & Silva-Butner’s medium: Mycelial growth rate fast, 4.0–4.5 mm/day. 
Advancing margin even and raised. Aerial mycelium cottony and light. greenish yellow. 
Reverse colour indistinct. Ascomata abundant and mature after 14–21 days. Ascomatal 
hairs vivid reddish orange to deep reddish orange.

Specimen examined: CANADA: TRTC 39882, from moose dung, Alberta.

Notes: The isolate examined in this study matches the type description of C. cupreum 
Ames (Ames, 1963) very closely. The red hair colour (in reflected light) distinguishes 
this taxon from most other Chaetomium species and the combination of red hairs and 
ascospores with 1 germ pore separate C. cupreum from the red isolates of C. aureum (see 
discussion of C. aureum). Cooke (1973), considered this taxon a variety of C. trilaterale, 
however the difference in ascospore size, germ pore number and terminal hair colour 
warrant recognition at the species level.

Little is known of the distribution and habitat preference of this taxon.
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Chaetomium diporum Carter nom. nov.

ILLUSTRATIONS 

Ξ Chaetomim trilaterale var. diporum Cooke, Mycologia 65: 1218, 1973.

= Chaetomium rubrogenum v. Warmelo, Mycologia 58: 852. 1966. (fide Millner, 
1975).

Ascomata, ostiolate, ellipsoidal to subspherical, 90–140 × 70–110 µm. Peridium 
brown in transmitted light, forming a textura angularis in surface view. Rhizoids poorly 
developed. Terminal hairs coiled once or twice at the apex, up to 200 µm long and 3.0–3.5 
µm wide at the midpoint, finely to moderately blistered, unbranched and septate. Lateral 
hairs straight, up to 150 µm long and 2.5–3.0 µm wide at the midpoint, finely blistered and 
septate. Asci clavate, 8-spored, 35–45 × 8–10 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, unilaterally flattened, crescent-shaped in front view 
and narrowly elliptic in side view, 10.5–12.5 × 5.7–6.4 µm, with 2 apical germ pores. 
Ascogonial coil long stipitate and regularly wound in a tight bedspring coil. Mycelial hairs 
present. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium silky and pale pink. Reverse colour grayish 
pink to moderate pink. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium silky and white to pale pink. Reverse colour deep red to 
very dark red. Ascomata abundant and mature after 14–21 days. Ascomatal hairs olive gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even and raised. Aerial mycelium funiculose and pale yellow to white. 
Reverse colour indistinct.Ascomata scattered and mature after 21 days. Ascomatal hairs 
olive gray.

Specimen examined: U.S.A.: TRTC 48404, isolated from cow dung, Arkansas.

Notes: This isolate is included under C. diporurn with some reservations. It differs from 
C. aureum only by the coiled terminal hairs and this character is somewhat questionable 
at the species level in this section of the genus. Millner (1975) discussed a number of 
other species that resembled this taxon incuding C. confusum v. Warmelo, C. flavigenum 
v. Warmelo and C. humicolum v. Warmelo (v. Warmelo, 1966). In addition, C. rufum var. 
macrosporum appears similar to C. diporum. Future investigations should include a detailed 
comparative study of all these species.
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Chaetomium fusiforme Chivers, Proc. Am. Acad. 48: 87, 1912.

ILLUSTRATIONS 

Ascomata ostiolate, ellipsoidal to subspherical, 85–120 × 80–100 µm. Peridium 
brown in transmitted light, 7–9 µm thick, forming textura angularis in surface view. Rhizoids 
poorly developed. Terminal hairs straight and coiled at the apex, up to 120 µm long and 
3.5–4.0 µm wide at the midpoint, finely blistered, unbranched and septate. Lateral hairs 
straight, up to 100 µm long and 2.5–3.5 µm wide at the midpoint, finely blistered and 
septate. Asci clavate, 8-spored, 35–45 × 9–12 µm. Paraphyses not observed. Ascospores 
biseriate, brown in transmitted light, unilaterally flattened, crescent-shaped in front view 
and narrowly elliptic in side view, 13.5–18.6 × 5.2–6.4 µm, with 2 apical germ pores. 
Ascogonial coil long stipitate and wound regularly in a tight bedspring coil. Mycelial hairs 
present. Anamorph absent.

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
even and appressed to immersed. Aerial mycelium absent. Immersed mycelium and reverse 
colour white to hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate moderately fast, 3.0–3.5 mm/day. Advancing 
margin even and appressed to raised. Aerial mycelium silky to funiculose, zonate and pale 
white. Reverse colour vivid reddish orange after 7 days’ incubation, dark olive brown to 
dark brown after 21 days/incubation. Ascomata scattered in aerial mycelium and on agar 
surface, mature after 14–21 days. Ascomatal hairs light olive gray to olive gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and appressed to raised. Aerial mycelium silky to 
funiculose, zonate and pale white. Reverse colour strong reddish brown to deep reddish 
orange. Ascomata scattered in aerial mycelium and on agar surface, mature after 14–21 
days. Ascomatal hairs olive gray.

Specimens examined: CANADA TRTC 48916, isolated from wood chips, Ontario. 
U.S.A.: TRTC 48924, isolated from slerotia of Sclerotinia sclerotiorum (Lib.) de Bary, 
Maryland. TRTC 48908, isolated from rodent dung, California.

Notes: Chaetomium fusiforme grows at an extremely uniform rate in culture and 
characteristically produces a pinkish or reddish pigment on both Weitzman & Silva-Butner’s 
and Leonian’s medium. On YpSs medium, however, the growth rate is slow (1.0 mm/day) 
and the reddish pigment as well as mature ascomata are absent.

Chivers (1912) reported a narrow size range for the ascospores of this species 
(15–16 × 4–5 µm). The specimens examined in the present study however, displayed a 
much larger variation; TRTC 48916, 13.7–17.6 × 5.3–6.5 µm and TRTC 48924, 13.5–18.6 
× 5.2–6.4 µm. This represents the widest range in spore size for this sectlon of the genus.
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Chaetomium lentum v. Warmelo, Mycologia 58: 850, 1966.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical, 70–110 × 70–110 µm. Peridium brown in transmitted 
light, 7–9 µm thick, forming a textura angularis with a loose covering of pigmented hyphae 
in surface view. Rhizoids poorly developed. Terminal hairs coiled 2 or 3 times at the apex, 
up to 250 µm long and 3.5–4.0 µm wide at the midpoint, moderately blistered, unbranched 
and septate. Lateral hairs straight, up to 150 µm long and 2.5–3.0 µm wide at the midpoint, 
finely blistered and septate. Asci clavate, 8-spored, 30–40 × 7–9 µm. Paraphyses not 
observed. Ascospores biseriate, brown in transmitted light, unilaterally flattened, crescent-
shaped in front view and elliptic in side view, 8.5–10.1 × 4.9–5.6 µm, with 1 apical germ 
pore. Ascogonial coil long stipitate and wound regularly in a tight bedspring coil. Mycelial 
hairs present. Anamorph absent.

Czapek’s medium: Mycelial growth rate very slow, 0.5–1.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium absent. Immersed mycelium and reverse 
colous hyaline to olive black. Ascomata absent.

Leonian’s medium: Mycelial growth rate 2.5–3.0 mm/day. Advancing margin even 
and appressed. Aerial mycelium felty and white. Reverse colour blackish green to bluish 
black. Ascomata scattered and mature after 28 days. Ascomatal hairs olive gray.

Weitzman & Silva-Butner’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. 
Advancing margin even and appressed. Aerial mycelium downy and white. Reverse colour 
blackish green. Ascomata scattered and mature after 21 days. Ascomatal hairs grayish olive.

Specimens examined: CANADA: TRTC 48911, isolated from moose dung, Onatrio. 
U.S.A.: TRTC 48923, isolated from sclerotia of Sclerotina sclerotiorum, (Lib.) de Bary, 
Maryland. TRTC 48922, isolated from sclerotia of Sclerotina sclerotiorum (Lib.) de Bary, 
Maryland.

Notes: The three specimens examined in this study correspond well with the type 
description of C. lentum (v. Warmelo, 1966). The species is unique in the section Aurea 
as it does not produce a red or orange pigment on any media used in this study. Hence, 
the dark blackish green pigment formed on Leonian’s medium is useful in distinguishing 
the species from similar taxa.

In addition to the specimens cited above, C. lentum has been reported from soil 
from South Africa (v. Warmelo, 1966).
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Chaetomium sorgelii Seth, Nova Hedwigia Beihefte 37: 100, 1970.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical or ovoid, 140–170 × 100–120 µm. Peridium brown 
in transmitted light, forming a textura angularis in surface view. Rhizoids poorly developed. 
Terminal hairs incurved or coiled once or twice at the apex, up to 200 µm long and 2.0–4.0 
µm wide at the midpoint, moderately blistered, unbranched and septate. Lateral hairs 
straight, up to 150 µm long and 2.0–3.0 µm wide at the midpoint, moderately blistered 
and septate. Asci not observed (clavate to. pyriform, 8-spored, 30.4–43.5 × 13.2–17.3 
µm---fide Seth, 1970). Paraphyses not observed. Ascospores brown in transmitted light, 
unilaterally flattened, crescent-shaped in front view and elliptic in side view, 12.4–14.9 × 
6.3–8.3 µm, with 2 apical germ pores. Ascogonial coil not observed. Mycelial hairs not 
observed. Anamorph not observed.

No cultures of this species were available for study.

Specimen examined: CHINA: IMI 73513, without habitat data, Canton, 
(HOLOTYPE).

Notes: Chaetomium sorgelii is distinguished from other members of the section 
Aurea by its large ascospores. The only other species with spores in this size range is 
C. fusiforme but in that species the spores are longer and narrower (13.5–18.6 × 5.2–6.4 
µm). Chaetomium sorgelii is only known from the type collection.
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Chaetomium trilaterale Chivers, Proc. Am. Acad. 48: 87, 1912.

ILLUSTRATIONS 

Ascomata ostiolate, subspherical to ovoid, 110–160 × 80–120 µm. Peridium brown 
in transmitted light, forming a textura angularis in surface view (often covered by pigmented 
hyphae). Rhizoids poorly developed. Terminal hairs coiled 2–3 times at the apex, up to 220 
µm long and 3.5–4.5 µm wide at the midpoint, finely to moderately blistered, unbranched 
and septate. Lateral hairs straight and hooked at the apex, up to 150 µm long and 2.5–3.5 
µm wide at the midpoint, finely blistered and septate. Asci clavate, 8-spored, 35–40 × 8–10 
µm. Paraphyses not observed. Ascospores biseriate, brown in transmitted light, unilaterally 
flattened, crescent-shaped in front view and elliptic in side view, 7.9–9.9 × 4.5–5.7 µm, with 
2 apical germ pores. Ascogonial coil long stipitate and regularly wound in a tight bedspring 
coil. Mycelial hairs present. Anamorph absent.

Czapek’ s medium : Mycelial growth rate very slow, 1.0–1.5 mm/day. Advancing 
margin slightly wavy and raised. Aerial mycelium cottony and yellowish white. Reverse 
colour pale yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.0–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium indistinctly zonate, silky to funiculose and grayish olive, 
often covered with reddish droplets. Reverse colour very deep red to very dark red. Ascomata 
abundant on agar surface and in aerial mycelium, mature after 14–21 days. Ascomatal 
hairs grayish olive to light olive.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate moderately fast, 3.0–3.5 
mm/day. Advancing margin even and raised. Aerial mycelium zonate, funiculose and pale 
yellow, often covered with yellow or red droplets. Reverse colour indistinct· or pale pink. 
Ascomata scattered in aerial mycelium and on agar surface, mature after 14–21 days. 
Ascomatal hairs grayish olive to light olive.

Specimens examined: U.S.A.: *Chivers No.2, on filter paper, Massachusetts, (type 
of Chaetomium trilaterale) (TRTC). CANADA: TRTC 48915, isolated from partridge dung, 
Ontario. TRTC 48919, from deer dung, Ontario. TRTC 48912, from moose dung, Nova 
Scotia.

Notes: Chaetomium trilaterale is distinguished from other biporate taxa of the 
section Aurea by the smaller ascospores and production of a pink pigment on Weitzman 
& Silva-Hutner’s medium.

Based on the type description Chaetomium helicotrichum Tiwari & Agrawal (1973) 
appears similar to C. trilaterale and future studies should include a comparative examination 
of both taxa.



229

Observations of the section Aurea

The characters that unite the species in this section are the unilaterally flattened 
ascospores and the regular coiled ascogonial coil. In addition, the red pigment on Leonian’s 
medium is typical of all species except Chaetomium lentum. Differences in ascospore size 
and germ pore number and terminal hair shape are important at the species level.

No cleistothecial species are included in this section.

Species with affinities to section Aurea

Chaetomium angusti-ellipsoideum Malhotra & Mukerji, Rev. Mycol. 40: 179, 1976.

Chaetomium warcupii Saxena & Mukerji, Mycologia 64: 1328, 1972.

Chaetomuim rufum Ramakrishnan, Proc. Ind. Acad. Sci. Sect. B 38: 118, 1953.

Chaetomium rufum var. macrosporum Agrawal & Tiwari, Indian Phytopathology 27(3): 
431, 1975.
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Chaetomium subgenus Bommerella subg. nov.

Ascospores triangular. Ascomata hairs well-developed. 

Type – Chaetomium trigonosporum (monotypic).

Chaetomium trigonosporum (Marchal) Chivers, Mem. Torrey Bot. Club. 14: 166, 
1915.

ILLUSTRATIONS 

= Bommerella trigonospora Marchal, Bull. Soc. Roy. Bot. Belgique 24: 1, 1885. 
(fide Chivers, 1915).

Ascomata ostiolate, subspherical to ellipsoidal, 320–380 × 260–300 µm. Peridium 
brown in transmitted light, forming a textura cephalothecoidea in surface view. Rhizoids 
well-developed. Terminal hairs straight, up to 600 µm long and 3.0–4.0 µm wide at the 
midpoint, smooth to finely blistered, unbranched, and septate. Lateral hairs straight, up 
to 200 µm long and 3.0–4.0 µm wide at the midpoint, smooth and septate. Asci clavate, 
8-spored, 35–55 × 8–10 µm. Paraphyses not observed. Ascospores biseriate, dark brown 
in transmitted light, triangular in front view and narrowly elliptic in side view, 9.1–11.9 × 
4.9–6.5 µm, with 1 apical germ pore (rarely 2), immature ascospores dextrinoid in Melzer’s 
reagent. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph 
produced on all media, holoblastic, percurrent, (annellidic). Conidia hyaline, unicellular, 
pyriform, truncate at the base, verrucose, 4.8–3.7 µm, produced from simple or branched 
annellides (13–40 × 2–4 µm).

Czapek’s medium: Mycelial growth rate slow, 2.0–2.5 mm/day. Advancing margin 
wavy and immersed. Aerial mycelium absent. Immersed mycelium and reverse colour 
hyaline. Ascomata absent.

Leonian’s medium: Mycelial growth rate slow, 2.5–3.0 mm/day. Advancing margin 
even and raised. Aerial mycelium silky and white. Reverse colour light gray. Ascomata 
abundant and mature after 7–14 days. Ascomatal hairs greenish black.

Weitzman & Silva-Butner’s medium: Mycelial growth rate very slow, 1.5–2.0 mm/
day. Advancing margin even and raised. Aerial mycelium silky and white. Reverse colour 
indistinct. Ascomata scattered and mature after 7–14 days. Ascomatal hairs greenish black.

Specimen examined: JAPAN: QM 9138, isolated from soil, Ogasahara Isl. (Tokyo).

Notes: Chaetomium trigonosporum is easily recognized by its straight, spinose 
ascomatal hairs, triangular ascospores and annellidic anamorph. Other distinguishing 
features include a cephalothecoid peridium and dextrinoid ascospores. This combination 

Return to KEY
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of characters is unique in the genus Chaetomium and consequently C. trigonosporum is 
included in a separate subgenus.

Originally described from rabbit dung from Belgium (Marchal, 1886), this species has 
been found on rabbit dung from N. Carolina (Chivers, 1915) and Massachusetts (Skolko 
& Groves, 1953) as well as from soil from Spain (Guarro et al., 1980).
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Chaetomium subgenus Achaetomium subg. nov.

Ascomata ostiolate. Peridial type textura intricata. Ascomatal hairs poorly developed 
(mycelial-like), hyaline in transmitted light. Asci cylindrical or clavate. Ascospores dark brown, 
various shapes, with 1 apical germ pore. Anamorph enteroblastic (phialidic), holoblastic or 
thallic. Ascogonial coil short stipitate and irregularly coiled. Mycelial growth rate very fast.

Type – Chaetomium spinigerum

Key to species in subgenus Achaetomium

1. Asci clavate ...................................................................................... C. megaspermum

1. Asci cylindrical.............................................................................................................2

2. Ascospores subcircular in front view, 
10.1–13.1 × 10.0–12.4 µm ...........................................................C. spinigerum

2. Ascospores ellipsoidal ......................................................................................3

3. Ascospores 9.8–13.1 µm long; red pigment 
produced in culture................................................................................. C. strumarium

3. Ascospores 8.3–10.1 µm long; red pigment 
not produced in culture...................................................................................C. luteum

Return to KEY
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Chaetomium spinigerum Sorgel ex Seth, Nova Hedwigia Beihefte 37: 102, 1970.

ILLUSTRATIONS 

= Achaetomium globosum Rai & Tewari, CAN. J. BOT. 42: 693, 1964.

= Thielaviella octosporus Natrajan, Proc. Ind. Nat. Sci. Acad. 37: 128, 1972.

Ascomata ostiolate, subspherical to ellipsoidal, 160.300 × 110–250 µm. Peridium 
brown in transmitted light, forming a textura intricata in surface view. Rhizoids poorly 
developed. Terminal hairs straight, up to 300 µm long and 1.0–2.5 µm wide at the midpoint, 
branched or unbranched, smooth to moderately blistered (often covered with thin rectangular 
crystals), and septate. Lateral hairs similar to terminal hairs. Asci cylindrical, 8-spored, 
75–85 × 10–14 µm. Paraphyses present. Ascospores uniseriate, dark brown in transmitted 
light, bilaterally flattened, subcircular in front view and elliptic in side view, 10.1–13.1 × 
10.0–12.4 × 7.3–9. µm, with 1 germ pore. Ascogonial coil short stipitate and irregularly 
coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very fast, 7.0–8.5 mm/day. Advancing 
margin even to wavy and appressed to raised. Aerial mycelium woolly and pale yellow to 
dark brown. Reverse colour greenish gray to dark olive brown. Ascomata scattered and 
mature after 14–21 days. Ascomatal hairs light greenish yellow.

Leonian’s medium: Mycelial growth rate very fast, 9.0–10.0 mm/day. Advancing 
margin even and raised to appressed. Aerial mycelium downy to woolly and light yellow 
(often covered with red droplets). Reverse colour deep pink to strong red during first 7 
days of growth, moderate reddish brown after 21 days growth. Ascomata abundant (often 
clustered in groups), mature after 14–21 days. Ascomatal hairs light greenish yellow to 
brilliant greenish yellow.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 9.0–10.0 mm/
day. Advancing margin even and raised. Aerial mycelium downy to woolly and yellowish 
white to light greenish yellow (often covered with red droplets). Reverse colour grayish 
olive to moderate olive brown. Ascomata scattered and mature after 21 days. Ascomatal 
hairs light greenish yellow to brilliant greenish yellow.

Specimens examined: CHINA:* IMI 73515, isolated from leaf of Tripterygium sp., 
Kunming (HOLOTYPE of Chaetomium spinigerum). INDIA: CBS 332.67, isolated from 
rhizophere of Tamarindus indica, Uttar Pradesh (Lucknow), (culture from type Achaetomium 
globosum). IMI 169644, isolated from rhizosphere of Brassica juncea), (without further 
collection data), (culture from type of Thielaviella octosporus).

Notes: As indicated in the synonymy, Achaetomium globosum is considered a 
synonym of C. spinigerum. The only difference between the 2 type specimens is in the 
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ascomatal hairs. Achaetomium globosum (CBS 332.67) forms mycelial-like hairs while C. 
spinigerum (IMI 73515) has scattered pale olive brown hairs as well as mycelial-like hairs. 
All other characters are identical. Since Achaetomium globosum is the type species of the 
genus, Achaetomium is considered a taxonomic synonym of Chaetomium.

Thielaviella octosporus is also recognized as a synonym of C. spinigerum. Natrajan 
(1972) originally described this species in a cleistothecial genus; however my study of the 
type culture of T. octosporus revealed the presence of ostiolate ascomata after 3–4 weeks’ 
incubation, although some ascomata failed to form this structure even after prolonged 
incubation.

Chaetomium spinigerum is very similar to C. strumarium both in cultural morphology 
and ascoma type. The two species however, can be separated by ascospore shape. 
Chaetomium spingerum has bilaterally flattened ascospores, spherical in front view and 
narrowly elliptic in side view while C. strumarium has radially symmetrical (ellipsoidal) spores.

Based on the original description (Chowdherry & Rai, 1980) Achaetomium marinum 
Chowdherry & Rai appears very similar to C. spinigerum and should be examined 
comparatively with this species.

Chaetomium spinigerum is known mainly from tropical and subtropical soils and 
plant litter in India and China (Mukerji & Saxena, 1974, as Achaetomium globosum).
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Chaetomium luteum (Rai & Tewari) Carter, comb. nov.

ILLUSTRATIONS 

Ξ Achaetomium luteum Rai & Tewari, Can. J. Bot. 42: 694, 1964.

Ascomata ostiolate, subspherical to ellipsoidal, 150.-230 × 160–180 µm. Peridium 
brown in transmitted light, forming a textura intricata in surface view. Rhizoids poorly 
developed. Terminal hairs straight, up to 300 µm long and 2.0–3.0 µm wide at the midpoint, 
smooth to finely blistered (often covered with long thin rectangular crystals), branched or 
unbranched and septate. Lateral hairs similar to terminal hairs. Asci cylindrical, 8-spored, 
45–65 × 6–9 µm. Paraphyses not observed. Ascospores uniseriate, dark brown in transmitted 
light, ellipsoidal (rarely bilaterally flattened), 8.3–10.9 × 4.9–6.8 µm), with 1 apical germ 
pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. Anamorph 
thallic (chlamydosporic), abundant in some isolates and rare or absent in other isolates. 
Conidia dark brown, aseptate (rarely septate), smooth, subspherical to ellipsoidal and 
truncate at the ends, intercalary, 13–30 × 8–15 µm, immersed in agar.

Czapek’s medium: Mycelial growth rate fast, 4.0–5.0 mm/day. Advancing margin 
even and appressed. Aerial mycelium absent. Immersed mycelium and reverse colour 
hyaline or moderate greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 6.0–7.0 mm/day. Advancing 
margin even and raised to appressed. Aerial mycelium downy and moderate greenish 
yellow. Reverse colour greenish black to pale olive. Ascomata abundant and mature after 
7–14 days. Ascomatal hairs light grayish olive to grayish greenish yellow.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 6.0–7.0 mm/day. 
Advancing margin even and raised to appressed. Aerial mycelium downy and moderate 
greenish yellow (obscured as ascomata develop). Reverse colour grayish greenish yellow 
to light olive. Ascomata abundant and mature after 7–14 days. Ascomatal hairs light grayish 
olive to grayish greenish yellow.

Specimens examined: INDIA: CBS 618.68, isolated from soil, Harchandpur (Rae 
Barelli), (culture from type of Achaetomium luteum). AUSTRALIA: DAOM 147455, isolated 
from bird’s nest, N.S.W., (deposited as Chaetomium intermedium) (nomen nudum). JAPAN: 
NHL 2853, isolated from imported dill seed, Shibuyu-ku (Tokyo). CBS 715.74, isolated from 
soil under Rhizophora sp., (without further collection data), (deposited as Chaetomium 
cellulolyticum).

Notes: Chaetomium luteum displays several variable characters including anamorph 
production and ascospore shape. Anamorph production is abundant in isolates DAOM 
147455 and CBS 715.74, moderate in CBS 618.64 and absent in NHL 2853. The presence 
of the anamorph gives the colony a dark brown colour and therefore the colony reverse 
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colour is equally as variable.

As mentioned in the description the ascospores can be ellipsoidal (not distinctly 
flattened on any side) or bilaterally flattened. Isolate CBS 738.74 only forms ellipsoidal 
spores however in other cultures, a small percentage of bilaterally or unilaterally flattened 
ascospores are always present.

Although somewhat variable in the above characters, C. luteum is recognizable and 
distinguished from other members of the subgenus Achaetomium by its yellow ascomatal 
hairs and small ascospores.

In a study of the cytology of the ascus of C. luteum Ranga Rao and Mukerji (197l) 
report the chromosome number as seven, similar to that recorded for C. spinigerum and 
C. strumarium.
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Chaetomium megaspermum Carter, nom. nov.

ILLUSTRATIONS 

Ξ Achaetomium macrosporum Rai, Wadhwani & Tewari, Ind. 
Phytopathology 23: 54, 1970.

Ascomata ostiolate, ovoid, 150 -280 × 130–170 µm. Peridium pale yellow in 
transmitted light (becoming brown with age), 16–18 µm thick, forming a textura intricata in 
surface view. Rhizoids well-developed. Terminal hairs straight to wavy, up to 200 µm long 
and 1.0–2.0 µm wide at the midpoint, finely blistered, unbranched and septate. Lateral 
hairs similar to terminal hairs. Asci clavate, 8-spored, 50–60 × 17–20 µm. Paraphyses 
not observed. Ascospores biseriate, dark brown in transmitted light, bilaterally flattened 
(rarely ellipsoidal), broadly elliptic and umbonate in front view, narrowly elliptic in side 
view, 16.0–21.0 × 10.4–11.8 × 8.6–9.4 µm, with 1 apical germ pore. Ascogonial coil short 
stipitate and irregularly coiled. Mycelial hairs absent. Anamorph absent.

Czapek’s medium: Mycelial growth rate very fast, 5.0–6.0 mm/day. Advancing 
margin even. and appressed. Aerial mycelium farinaceous and white. Reverse colour pale 
greenish yellow. Ascomata absent.

Leonian’s medium: Mycelial growth rate very fast, 6.5–7.0 mm/day. Advancing 
margin even and appressed. Aerial mycelium velvety and white to pale yellowish white. 
Reverse colour olive black. Ascomata scattered beneath aerial mycelium and mature after 
21 days. Ascomatal hairs grayish greenish yellow.

Weitzman & Silva-Butner’s medium: Mycelial growth rate very fast, 5.5–6.0 mm/day. 
Advancing margin even and raised. Aerial mycelium cottony and white. Reverse colour 
moderate olive brown. Ascomata scattered beneath aerial mycelium and mature after 21 
days. Ascomatal hairs grayish greenish yellow.

Specimen examined: INDIA: TRTC 48887, isolated from leaf litter, Uttar Pradesh 
(Allahabad).

Notes: Since the specific epithet ‘macrosporum’ is already used in Chaetomium a 
new name is required for this fungus. The name Chaetomium megaspermum refers to the 
large spores of this species.

In culture the ascomata of C. megaspermum form ostioles late in development, 
often after 5–6 weeks. This character, as well as the mycelial-like ascomatal hairs, dark 
brown ascospores and fast growth rate suggest that the species belongs in the subgenus 
Achaetomium.

In the original publication (Rai et al., 1970), the species was erroneously described 
as having ascospores with 2 apical germ pores. Rai & Chowdherry (1973) subsequently 
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corrected this mistake, based on a re-examination of the holotype. In the specimen 
examined in this study, the ascospores have 1 germ pore similar to that described by Rai 
& Chowdherry (1973).
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Chaetomium strumarium (Rai, Tewari & Mukerji) Carter comb. nov.

ILLUSTRATIONS 

Ξ Achaetomium strumarium Rai, Tewari & Mukerji, Can. J. Bot. 42: 694, 
1964.

= Chaetomium spinulosum Sorgel ex Seth, Nova Hedwigia Beihefte 37: 103, 
1970.

Ascomata ostiolate, subspherical, 150–280 × 150–280 µm. Peridium brown in 
transmitted light, forming a textura intricata in surface view. Rhizoids poorly developed. 
Terminal hairs straight, up to 300 µm long and 1.5–2.5 µm wide at the midpoint, smooth 
to finely blistered (often with long thin rectangular crystals on the surface), branched or 
unbranched, and septate. Lateral hairs similar to terminal hairs. Asci cylindrical (clavate, 
fide Seth, 1970), 8-spored, 60–80 × 9–12 µm. Paraphyses not observed. Ascospores 
uniseriate, dark brown in transmitted light, ellipsoidal, 9.8–13.1 × 6.4–7.5 µm, with 1 apical 
germ pore. Ascogonial coil short stipitate and irregularly coiled. Mycelial hairs absent. 
Anamorph sparsely produced, enteroblstic (phialidic). Conidia pyriform, hyaline, smooth, 
3–6 × 2–3 µm, sessile or produced from phialides (4–20 × 2–4 µm).

Czapek’s medium: Mycelial growth rate very fast, 5.5–6.5 mm/day. Advancing margin 
even and appressed. Aerial mycelium downy to felty and pale grenish yellow. Reverse 
colour olive brown. Ascomata scattered and mature after 21 days or absent. Ascomatal 
hairs light greenish yellow.

Leonian’s medium: Mycelial growth rate fast, 7.0–10.0 mm/day. Advancing margin 
wavy and raised. Aerial mycelium woolly and deep yellow to pale greenish yellow (often 
covered with red droplets). Reverse colour dark red brown to moderate olive brown. 
Ascomata abundant (often in clusters) and mature after 14–21 days. Ascomatal hairs light 
greenish yellow.

Weitzman & Silva-Hutner’s medium: Mycelial growth rate very fast, 7.0–10.0 mm/
day. Advancing margin wavy and raised. Aerial mycelium woolly and yellowish white to 
pale greenish yellow. Reverse colour deep orange yellow after first 7 days of growth, 
moderate olive brown after 21 days. Ascomata abundant (clustered in groups) and mature 
after 14–21 days. Ascomatal hairs light greenish yellow.

Specimens examined: SPAIN:*IMI 73517, isolated from leaf litter, Tenere·ffe-(Canary 
Is.), (HOLOTYPE of Chaetomium spinulosum). INDIA: CBS 333.67, isolated from soil, Uttar 
Pradesh (Lucknow), (culture from type of Achaetomium strumarium). CANADA: TRTC 34084, 
isolated from greenhouse (?) soil, Ontario (Ottawa). ZAIRE: *TRTC 66.2787, isolated from 
antelope dung, Ruwenzori Mts. KENYA: *66.1769, from elephant dung, Lake Amboseli.
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Notes: Seth described Chaetomium spinulosum as having clavate asci. An examination 
of the type material did not reveal the presence of asci and therefore this character 
remains doubtful. All other features of C. spinulosum, however, match the type material of 
Achaetomium strumarium. For this reason the two are considered synonymous.

Two recently described species, Achaetomium crystalliferum Faurel & Locquin-
Linard (Locquin-Linard, 1980) and A. brevisemum Chowdherry & Rai (Chowdherry & Rai, 
1980) should be examined comparatively with Chaetomium strumarium as the distinction 
between these species is questionable. Mukerji and Saxena (1974) also consider the 
type specimen of Chaetomium sulphureum Sorgel ex Seth identical to C. strumarium (see 
reference to Achaetomium strumarium in Mukerji & Saxena, 1974).

The colonial morphology of C. strumarium is similar to that of C. spinigerum. Ostiole 
development in both species is very slow and in some ascomata this structure fails to 
develop even after 4 weeks’ incubation.

As in the case of C. spinigerum, C. strumarium is known mainly from tropical or 
subtropical areas. The only North American record of this species is from greenhouse (?) 
soil from Ottawa, Ontario, Canada.

Observations on subgenus Achaetomium

This collection of species is easily recognized by the very fast growth rate on most 
laboratory media, the thin hypha-like ascomatal appendages (hairs) and dark brown 
ascospores. In addition, most species produce cylindrical asci.

Rai et al. (1964) originally described a separate genus, Achaetomium, for these 
species because of the absence of ascomatal hairs. Observations of type material of 
several of these species (A. globosum and A. strumarium), however, revealed the presence 
of hypha-like appendages on the ascomata. In addition, numerous other characters such 
as the smooth brown ascospores with germ pores and evanescent asci are all features 
of the genus Chaetomium. For this reason, Achaetomium is included as a subgenus of 
Chaetomium.

Although no true cleistothecial species have been found in this group, there is some 
indication that ostiole formation is a variable character in certain species (e.g., Chaetomium 
spinigerum and C. megaspermum).

Based on the specimens examined in this study, the species in this section are not 
well represented in temperate areas.

Species with affinities to subgenus Achaetomium

Achaetomium indicum Kulshreshtha, Raychaudhuri & Khan, Acta Bot. Indica 5: 17–18, 
1977.

Achaetomium indicum Rai & Chowdherry, Curro Sci. 47: 23–24, 1978.
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Achaetomium fusisporum Rai & Chowdherry, J. Ind. Bot. Sci. 52: 310–1973.

Achaetomium macrocarpum Rai & Chowdherry, Kavaka 1: 32, 1973.

Achaetomium sphaerocarpum Rai & Chowdherry, Kavaka 1: 29, 1973.

Achaetomium sulphureum Rai &Chowdherry, J. Ind. Bot. Soc. 52: 310, 1973.

Achaetomium uniapiculatum Rai & Chowdherry, Curro Sci. 40: 412–413, 1970.

Sordaria indica Srivastava & Tandom, Curro Sci. 35: 354, 1965.
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Cleistothecial species with affinities to Chaetomium

Chaetomidium arxii Benny, Mycologia 72: 833, 1980.

Chaetomium biapiculatum Lodha, Nova Hedwigia 47: 368, 1974.

Chaetomidium ellipticum Lodha, Nova Hedwigia 47: 369, 1974.

Chaetomidium hyalotrichum Taparia & Lodha, Trans. Brit. Mycol. Soc. 62: 627, 1974.

Chaetomidium magnum Bainier, Bull. Soc. Myc. Fr. 25: 194, 1909.

Chaetomidium minutum Cain, Can. J. Bot. 39: 1233, 1961.

Chaetomidium peruvianum Gochenaur, Mycologia 60: 1118, 1968.

Chaetomidium phyllactinea Bainier, Bull. Soc. Mycol. Fr. 25: 193, 1909.

Chaetomidium unciatum Dennis, Kew Bull. 29: 175, 1974.

Corynascella humicola v. Arx & Hodges, Studies in Mycology 8: 23, 1975.

Corynascella inquinata Udagawa, Mycotaxon 8: 292, 1978.

Thielavia ampullata Rai & Wadhwani, Sydowia 29: 285, 1977.

Thielavia arenaria Mouchacca, Bull. Soc. mycol. Fr. 89: 295, 1973.

Thielavia basicola Zopf, Verh. Prov. Brandenburg 18: 101, 1876.

Thielavia bispora Lodha, Nova Hedwigia 47: 361, 1974.

Thielavia boothii Manoharachary & P. Rama Rao, Trans. Brit. Myc. Soc. 61: 196, 1973.

Thielavia californica Malloch & Benny, Mycologia 65: 651, 1973.

Thielavia cephalothecoides Malloch & Benny, Mycologia 65: 653, 1973.

Thielavia cactilis, Nicot, C. r. hebd. Sean. Acad. Sci. 253: 403. 1961.

Thielavia coprophila (Pathak & Agrawal) Hawk., Trans. Birt. Myc. Soc. 71: 164, 1978.

Thielavia hyrcaniae Nicot, C. r. hebd. Sean. Acad. Sci. 253: 305, 1961.

Thielavia kuwaitensis Moustafa, Trans. Brit. Mycol. Soc. 66: 336, 1976.

Thielavia macrospora Lodha, Nova Hedwigia 47: 362–363, 1974.

Thielavia microspora Mouchacca, Bull. Soc. Mycol. Fr. 89: 300, 1973.
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Thielavia minuta Lodha, Nova Hedwigia 47: 364, 1974.

Thielavia novoguineensis Udagawa & Horie, Bull. natn. Sci. Mus. Tokyo 15: 191, 1972.

Thielavia ovalispora Lodha, Nova Hedwigia 47: 364, 1974.

Thielavia ovispora Pidoplichko et. al., Mikrobiol. Zh., Kiev 35: 724, 1973.

Thielavia pakistanica Batra, Ahmad & Millner apud Batra, Biologia, Lahore 21: 29, 1975.

Thielavia pilosa Booth & Shipton, Trans. Brit. Myc. Soc. 49: 665, 1966.

Thielavia polygonoperda Matsushima, Icon. Microfungi Mats. Lect. 185, 1975.

Thielavia pseudomaritima Davidson, Trans. Brit. Myc. Soc. 66: 175, 1976.

Thielavia setosa Dade, Trans. Brit. Mycol. Soc. 21: 20, 1938.

Thielavia subthermophila Mouchacca, Bull. Soc. mycol. Fr. 89: 297, 1973.
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Species of unknown affinity or excluded from Chaetomium

Chaetomium abietinum Ell. & Ev., Bull. Torrey Bot. Club 21: 501, 1898. (doubtful 
Chaetomium sp., fide Chivers, 1915).

Chaetomium alchemillae Wallr., Flora Crypt. Germ. 2: 873, 1833. (described under 
various ascomycete genera, excluded from Chaetomium, fide Chivers, 1915).

Chaetomium amphitrichum Corda, lcones 4: 37, 1840. (Ascotricha amphitrichum fide 
Hughes, 1958), (Chaetomium globosum, fide Chivers, 1915).

Chaetomium arachnoides Massee & Salmon, Ann. Bot. 16: 71, 1902. (Lophotrichus sp., 
fide Ames, 1963).

Chaetomium araliae Corda, lcones 4: 37, 1840. (Ascotricha amphitrichum, fide Hughes, 
1958), (Chaetomium globosum, fide Chivers, 1915).

Chaetomium aurangabadense Tilak & Reddy, Mycopath. Mycol. appl. 24: 329, 1964.

Chaetomium berkeleyi Schroeter, Krypt.-Fl. Schleisien 3: 284, 1894.

Chaetomium boulangeri Lindfors, Svensk Bot. Tidskrift 14: 270, 1920. (Petriella lindfors, 
fide Barron, 1961).

Chaetomium braunii Rabh., Bot. Zeitung, p. 453, 1851. (excluded from Chaetomium, 
fide Chivers, 1915).

Chaetomium brittanicum Ames, U.S. Army Res. & Dev. Sere No.2: 16,1963).

Chaetomium calvescens Sacc., Michelia 1: 123, 1878. (Lophotrichus sp., fide Ames, 
1963).

Chaetomium chartarum Winter, Raben. Krypt. Fl. 1, 2: 157, 1885. (Ascotricha 
chartarum, fide Chivers, 1915).

Chaetomium ciliatum Bonorden, Handbuch der allegemain Mykologie, Stuttgart, 1851. 
(excluded from Chaetomium, fide Chivers, 1915).

Chaetomium cinnamomeum Subr. et. al., Kavaka 7: 22, 1979 (1980).

Chaetomium circinans Wallr., flora Crypt. Ger. 2: 265, 1833. (excluded from 
Chaetomium, fide Chivers, 1915).

Chaetomium coccodes Wallr., Flora Crypt. Ger. 2: 265, 1833. (immature Chaetomium 
crispatum, fide Zopf, 1881, sec. Chivers, 1915). (Colletotrichum coccodes, fide 
Hughes, 1958).

Chaetomium concinnatum Preuss, Fungi Joyersw., n. 146, 1851. (excluded from 
Chaetomium, fide Chivers, 1915).
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Chaetomium crinitum Sorgel ex Seth, Nova Hedwigia Beihefte 37: 56, 1970.

Chaetomium cumingii Leveille, Ann. Sci. Nat. Bot. III, 3: 65, 1845. (excluded from 
Chaetomium, fide Chivers, 1915)

 Chaetomium cuneatum Sorgel ex Seth, Nova Hedwigia Beihefte 37: 58, 1970.

Chaetomium depressum Wallr. Flora Crypt. Ger. 2: 266, 1833. (Excipula sp., fide Ames, 
1963).

Chaetomium discolor Starback, Bihang til Kongl. Svenska vet. Akad. Handl. 14: 1–18, 
1889. (doubtful Chaetomium sp., fide Chivers, 1915).

Chaetomium douglassii Schweinitz, Trans. Am. Phil. Soc. 4: 141–316, 1832. (doubtful 
Chaetomium sp., fide Chivers, 1915).

Chaetomium ellisianum Sac. Sydow. Syll. Fung. 14: 491, 1899. (Ascotricha pusilla, fide 
Chivers, 1915).

Chaetomium epiphyllum Wallr., Flora Crypt. Ger. 2: 265, 1833. (excluded from 
Chaetomium, fide Chivers, 1915).

Chaetomium fieberi var. macropoda Speg., Anales del Mus. Nac. Buenos Aires 6: 81–
365, 1899. (doubtful Chaetomium sp., fide Chivers, 1915).

Chaetomium fimisedum Karsten, Enum. Fung. Lapp., p. 218, 1882. (excluded from 
Chaetomium, fide Chivers, 1915).

Chaetomium fiscicolum Petrak, No. 1101 Myc. Herb., Agr. Res. Centre Beltsville, Md. 
(Sordaria sp., fide Ames, 1963).

Chaetomium gelatinosum Ehrenberg, Sylvae mycologicae berolinenses, Berlin, p. 15, 
1818. (immature Chaetomium or Myxotrichum, fide Zopf, 1881 sec. Chivers, 
1915).

Chaetomium gibberosum Dreyfuss, Sydowia 29: 255, 1977. (nomen nudum).

Chaetomium giga-nigrosporum Millner & Ahmad, Biologia 21: 54, 1975.

Chaetomium globosum Berk & Br., Ann. Mag. Nat. Hist. IV 11: 339–349, 1873. (Anixia 
perichaenoides, fide Sacc., 1901).

Chaetomium heteropilium Artemchuck, Mikol. Fitopatol. 14(2): 93, 1980.

Chaetomium hispidum Fries, Summa vegetabilium Scandinaviae, Stockholm & Leipzig, 
1849. (excluded from Chaetomium, fide Chivers, 1915).

Chaetomium importatum Hennings, Abh. Bot. Ver. Provo Brandenburg 40: 154, 1898. 
(excluded from Chaetomium, fide Chivers, 1915).
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Chaetomium kurssanovianum Beliakova, Muscov. Obsch. Isp. Priorody B. Oted. BioI. 
59: 85, 1954. (Melanospora sp.).

Chaetomium laeliicola Hennings, Abh. Bot. Ver. Provo Brandenburg 40: 153, 1898. 
(excluded from Chaetomium, fide Chivers 1915).

Chaetomium lanatum Quelet, Mem. Soc. d’Emulation de Montbeliard 1875, 1–128; 
1876. (excluded from Chaetomium, fide Chivers, 1915).

Chaetomium lanuginosum Sorgel, Archiv. fur Mikrobiologie 36: 56, 1960. (nomen 
nudum), (cited by Dreyfuss, p. 117, 1975).

Chaetomium lawransamesii Mukerji & Khanna, Acta Mycol. Warszawa 16(2): 255, 
1980(1981).

Chaetomium ludhianense Kang, Sci. & Cult. 34: 83, 1968.

Chaetomium marchicum Lindau, Hedwigia 35: 56–57, 1896. (Melanospora sp. or 
Lophotrichus sp., fide Ames, 1963).

Chaetomium microsporum Speg., fungi Argentini additis nonullis Brasiliensibus 
Montevidiensibus Pug. 4: 98, 1881. (doubtful Chaetomium sp., fide Chivers, 
1915).

Chaetomium minutispora Aruna et. al., Kavaka 7: 21, 1979 (1980).

Chaetomium montemartinii Cavara, Fung. Lagobardiae exsiccati Padua, 1892.
(Lophotrichus sp., fide Ames, 1963).

Chaetomium nivale Strauss, J. Sturm, Deutschlands Flora 3: Nuremburg, 1853. 
(Acanthostigma nivale, fide Sacco 1891).

Chaetomium oxysporium Wallr., Flora Crypt. Ger. 2: 242, 1833. (Fusarium chaetomium, 
fide Chivers, 1915).

Chaetomium pallidum Ell. & Ev., Proc. Acad. Nat. Sci. Phil. 1893: 128–172, 1893. 
(Melanospora sp. or Lophotrichus sp., fide Ames, 1963).

Chaetomium parnpanini Cifferi, Bull. Soc. Bot. Italy 1923: 98, 1923.

Chaetomium papillosum Cocconi, Mem. R. Accad. Sci. 1st Bologna 5: 683–688, 1900. 
(excluded from Chaetomium, fide Chivers, 1915).

Chaetomium paucisetum Fuckel, Hedwigia 5: 23–30, 1866. (Chaetomella atra, fide 
Chivers, 1915).

Chaetomium pimprinum Aruna et al., Kavaka 7: 2, 1979(1980).
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Chaetomium polypori Rehm., Hedwigia 21: 97–103, 1882. (excluded from Chaetomium, 
fide Chivers, 1915).

Chaetomium pusillum Fries, Summa vegetabilium Scandinaviae, Stockholm & Leipzig, 
1849. (excluded from Chaetomium, fide Chivers, 1915).

Chaetomium pusillum Ell. & Ev., Proc. Acad. Nat. Sci. Phil. 1890: 220, 1890. (Ascotricha 
pusilla, fide Chivers, 1915).

Chaetomium raripilium Montagne, Ann. Sci. Nat. Bov. IV.5: 337–374, 1856. 
(Chaetomium raripila, fide Sacc., 1884).

Chaetomium rostratum Speg., Anales del Mus. Nac. Buenos Aires 6: 81–365, 1899. 
(doubtful Chaetomium sp., fide Chivers, 1915).

Chaetomium rufulum Berk. & Br., Ann. Mag. Nat. Hist. IV, 11: 339–349, 1873. 
(Roumegeuriella rufula, fide Malloch & Cain, Can. J. Bot. 50: 64, 1972).

Chaetomium signatum Preuss., Linnaea 24: 99–153, 1851. (excluded from 
Chaetomium, fide Chivers, 1915).

Chaetomium sphaerosporum Cooke & Ellis, Grevillea 8: 16, 1879. (Ascotricha 
chartarum, fide Chivers, 1915).

Chaetomium stercoreum Speg., Michelia 1: 222, 1878. (doubtful Chaetomium sp., fide 
Chivers, 1915).

Chaetomium strigosum Wallr., Flora Crypt. Ger. 2: 265, 1833. (Ceuthospora 
phaecornes, fide Chivers, 1915).

Chaetomium subnudum B. & C. , Curtis herb. No. 5978. (excluded from Chaetomium, 
fide Chivers 1915).

Chaetomium typhae Schweinitz, Trans. Am. Phil. Soc. 4: 265, 1834. (excluded from 
Chaetomium, fide Chivers, 1915).

Chaetomium typhianum Schweinitz, Trans. Am. Phil. Soc. 4: 310, 1834. (excluded from 
Chaetomium sp., fide Chivers, 1915).

Chaetomium varium Delacroix, Bull. Soc. Myc. Fr. 13: 114–127, 1897. (doubtful 
Chaetomium sp., fide Chivers, 1915).

Chaetomium viride Leveille, Ann. Sci. Nat. Bot. III. 3: 38–70, 1845. (excluded from 
Chaetomium, fide Chivers, 1915).

Chaetomium zopfii Boulanger, Rev. Gen. Bot. 9: 25, 1897. (Ascotricha chartarum, fide 
Chivers, 1915).
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DISCUSSION

Infrageneric classification

The infrageneric classification for Chaetomium proposed in this study, includes 
4 subgenera, 11 sections and 2 subsections. In formulating this classification, I have 
attempted to utilize many different morphological features as well as cultural characters 
and therefore portray a natural infrageneric arrangement for the genus. As mentioned in 
the introduction, the only previous attempt at a classification of Chaetomium resulted in 10 
“species groups” (Dreyfuss, 1975). It is important, therefore, to examine my classification 
with respect to that of Dreyfuss.

As can be seen from the table (Table 3), the “species groups” compare favourably 
to most of the infrageneric taxa although many additional species, not considered by 
Dreyfuss, are included in my classification. Since the “species groups” were formulated, 
for the most part, from previously published species descriptions and not from original 
observations, numerous taxa were included in inappropriate groups. 

The Chaetomium crispatum “species group”, as defined by Dreyfuss, arbitrarily 
includes all species with cylindrical asci. In my classification this group is divided into 2 
sections, Crispata and Brasiliensia, distinguished on the basis of hair shape and cultural 
characters. Although the majority of taxa in both sections have cylindrical asci, 2 species 
with clavate asci, Chaetomium semen-citrulli and C. uniporum, are included in the sections 
Crispata and Brasiliensia respectively. The fact that these species have clavate asci is not 
considered sufficient to exclude them from the appropriate sections.

Dreyfuss (1975) also lumped many taxa into the Chaetomium spirale “species group”. 
Although he recognized differences in terminal hair shape among the various species, he 
was unable to correlate hair shape with other taxonomic characters. On the other hand, 
by using cultural morphology, I can distinguish between 2 groups in this complex. Species 
in the section Atrobrunnea have straight ascomatal hairs and bright colony pigments while 
species in the section Spiralia have coiled ascomatal hairs and dark or gray culture pigments. 

In the study by Dreyfuss (1975), non-ostiolate genera including Chaetomidium (Zopf) 
Sacco and Thielavia Zopf were not considered; however, in my investigation, species from 
these two genera were examined with respect to other Chaetomium species. The results 
indicate that numerous species of Chaetomidium and Thielavia closely resemble ostiolate 
species in various sections of Chaetomium (Table 4). Although the inclusion of both ostiolate 
and non-ostiolate species in Chaetomium may be somewhat unorthodox, this approach is 
not unusual for other ascomycetes. Both Cailleux (1972) and von Arx (1973), for example, 
transferred many non-ostiolate species previously included in Anixiella Saito & Minoura, to 
the genus Gelasinospora Dowding. More recently, Upadhyay (1981) treated both ostiolate 
and non-ostiolate species in the genus Ceratocystis Ellis & Halst.
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Table 3: A comparison of the present classification of Chaetomium and the “species 
groups” of Dreyfuss (1975).

Present Treatment Dreyfuss (1975)

SUBGENUS CHAETOMIUM

Section Chaetomium
All species treated by Dreyfuss in C. 

globsum species group with the 
addition of the following:

C. albomyces
C. aterrimim
C. cruentum
C. fimeti
C. hetersporum
C. hyaloperidium
C. macrosporum
C. nozdrenkoae
C. tenuissium
C. tetrasporum
C. umbonatum

Chaetomium globosum
species group

Section Bostrychode
All species treated by Dreyfuss in C. 

bostrychodes species group 
excluding C. aterrimum and 
including the following:

C. causiaeformis
C. leproplocinum
C. hexagonosporum

Chaetomium bostrychodes
species group

Section Torulosa
All species treated by Dreyfuss in the C. 

torulosum species group.

Chaetomium torulosum
species group

Section Crispata
C. contortum
C. crispatum
C. semen-citrulli
C. simile
C. tortile

Chaetomium crispatum
species group
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Section Brasiliensia
C. alba-arenulum
C. apiculatum
C. brasiliense
C. medusatum
C. senegalensis
C. thermophile
C. uniporum

Section Indica
All species treated by Dreyfuss in C. 

indicum species group with addition 
of the following:

C. prasinum
C. variostiolatum
C. apinisiae
C. paucipilium
C. nigricolor

Chaetomium indicum
species group

The Chaetomium semen-citrulli species 
group is not recognized in the 
present work.

Chaetomium semen-citrulli
species group

SUBGENUS MURORA
Section Murora
All species treated by Dreyfuss in the C. 

murorum species group with the 
addition of the following:

C. subcircinatum

Chaetomium murorum
species group
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Section Atrobrunnea
C. acomosum
C. atrobrunneum
C. appendiculatum
C. deceptivum
C. fragile
C. gracile
C. irregular
C. joghpurense
C. lucknowense
C. megasporum
C. pedologium
C. retardatum
C. sepedonium
C. serpentinum
C. thielavioideum
C. variosporum
C. versicolor
C. virescens
C. vitellinum

Chatetomium spirale
species group

Section Spiralia
C. gangligerum
C. gelasinosporum
C. mulitspirale
C. perlucidum
C. spirale
C. sprilliferum
C. spirotrichum
C. subspirilliferum

Section Cuniculora
All species treated by Dreyfuss in the C. 

cuniculorum group.

Chaetomium cuniculorum
species group

Section Aurea
All species treated by Dreyfuss in the C. 

aureum species group.

Chaetomium aureum
species group

SUBGENUS BOMMERELLA
C. trigonosporum

Considered a species of uncertain 
affinity by Dreyfuss.

SUBGENUS ACHAETOMIUM
C. luteum
C. megapermum
C. spinigerum
C. strumarium

Not considered by Dreyfuss
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Table 4: Cleistothecial species in Chaetomium

Section Cleistothecial species
Atrobrunnea C. pedologium; C. appendiculatum; C. fragile; C. sepedonium
Chaetomium C. fimeti; C. albomyces
Indica C. apinisiae; C. australiense
Murora C. sp. B
Spiralia C. spirotrichum

Two other satellite genera, not considered by Dreyfuss (1975), include Achaetomiella 
von Arx and Achaetomium Rai, Tewari and Mukerji. In the past, these two genera have 
been distinguished from Chaetomium mainly by the reduced ascomatal hairs. Species of 
Achaetomiella have short straight hairs and species of Achaetomium have mycelial-like 
hairs. Since ascomal vestiture varies considerably among species of Chaetomium, this 
character is considered insufficient for the recognition of these small satellite genera. 
Consequently, in my classification both genera are included in Chaetomium. Species of 
Achaetomiella are placed in the section Atrobrunnea while Achaetomium is considered a 
subgenus of Chaetomium. 

Taxonomic characters

Since the classification proposed here is necessarily based on the characters utilized, 
it is important to discuss these features with respect to the genus as a whole.

Ascomata.—The shape and size of the ascomta are relatively constant for most 
species and usually vary within recognized limits (e.g., Chaetomium globosum). However, 
these features also have some significance at a higher level in the section Brasiliensia 
where most species form relatively small spherical ascomata. The peridial type is also a 
reasonably constant character in the sections Chaetomium (ostiolate species), Torulosa, 
Bostrychode and the subgenus Achaetomium. However, this feature varies at the species 
level in other sections and in some cases among isolates of the same species (e.g., C. 
dolichotrichum and C. funicola). The surface structure of the peridium also varies depending 
on the age of the ascoma. In most species, for example, the peridial layer of the young 
ascoma comprises a textura intricate, though the texture may be quite different when the 
ascoma has reached maturity. The importance of the presence of an ascomatal ostiole is 
discussed in the subsequent chapter concerning Chaetomium in modern taxonomy and 
therefore I will not deal with it in detail here. However, I consider the presence or asbsence 
of an ostiole to be important at the species level but not at the sectional level.

Rhizoids.—As discussed by Czerepanova (1962a) these structure vary depending 
on the environmental conditions. However, under the conditions defined in this study the 
size of the rhizoids is an important diagnostic feature in Chaetomium caprinum.
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Ascomatal hairs (terminal & lateral).—Because of their conspicuous appearance, the 
ascomatal hairs have received a great deal of attention from taxonomists. The diversity in 
shape, size, degree of branching and surface structure of the hyphae is seemingly endless 
and it is often very difficult to recognize discontinuities if all variants are considered. In 
this study, three basic hair shapes are recognixed, namely: coiled to wavy, straight and 
rarely branched, and straight and highly branched. In most of the infrageneric taxa only 
one particular hairt type predominates. Coiled to wavy hairs are typical of several sections 
of the genus including Brasiliensia, Crispata, Spiralia, Bostrychodes, and Murora. Straight 
and rarely branched hairs are most common in section Atrobrunnea while straight and 
highly branched hairs are typically found in the sections Indica and Cuniculora. In other 
sections of Chaetomium, however, no one hair shape is more common than another (e.g., 
Chaetomium and Torulosa).

Asci.—The two basic ascus shapes in the genus are clavate and cylindrical. Most 
Chaetomium species form clavate asci but the sections Brasiliensia and Crispata and the 
subgenus Achaetomium are predominantly composed of species with cylindrical asci. I 
consider this character fairly reliable at the sectional and subgeneric level in these instances.

Paraphyses.—As mentioned in the materials and methods, the shape and size of 
the paraphyses are relatively constant for all species that possess these structures. The 
presence or absence of paraphyses does not appear to be diagnostic at the sectional level.

Ascospores.—The ascospore colour is particularly important in the subgenus 
Achaetomium and section Bostrychode. In the former taxon, all species have dark brown 
spores. Although a few species in other sections have dark spores, most Chaetomium species 
produce lighter coloured ascospores. The olive gray spores in the section Bostrychode are 
unique in the genus and coupled with the dextrinoid reaction of the immature ascospores, 
provide a useful diagnostic feature for this section.

Ascospore symmetry is an important feature at the subgeneric level. In the subgenus 
Chaetomium the majority of species have bilaterally flattened spores although exceptions 
occur in the sections Chaetomium and Indica. The subgenus Murora is characterized 
by unilaterally flattened ascospores or spores without distinctly flattened sides. In the 
subgenus Achaetomium, various ascospore symmetries prevail, with no particular type 
predominating. The aspect of the spore in front view is important at the sectional level in 
most groups although this feature also varies in some sections (i.e., sections Indica and 
Atrobrunnea). Even among isolates of the same species, differences in ascospore shape 
are sometimes found (i.e, Chaetomium spirilliferum & C. subspirilliferum).

Although ascospore size often varies considerably among species in a given section 
of the genus, some groups contain many species that differ very little in spore size. In the 
section Indica, for example, the spore length of most species varies between 4.0–7.0 µm. 
Similar situations occur in the sections Bostrychode (spore length between 5.0–10.0 µm) 
and Torulosa (spore length between 5.0–11.0 µm).

The number and location of the germ pores is quite important in the subgenus 
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Chaetomium where all species produce apical pores and only one species has 2 germ 
pores. In the subgenus Murora, on the other hand, the ascospore germ pore number and 
location varies considerably. In the section Spiralia variations occur even among isolates 
of the same species (i.e., Chaetomium gangligerum and C. spirale).

Ascogonial coil.—Seth (1969) examined 15 species, among which he reported 2 
different types of ascogonial coil. These are: the “brasiliense” type (described in the present 
study as long stipitate and regularly coiled), and the “globosum” type (described in the 
present study as short stipitate and irregularly coiled). In addition, he reported a number of 
species whose ascogonia are intermediate between these types, though such a condition 
is not evident in his illustrations.

In my study of Chaetomium only two ascogonial types are recognized, namely: 
long stipitate and regularly coiled or short stipitate and irregularly coiled. The former type 
is found in all species in the sections Brasiliensia and Aurea and the subsection Farrowia 
while the latter is typical of most other species in the genus.

Mycelial hairs.—The presence of mycelial hairs is significant at the species level. 
However, while Aue & Muller (1967) reported the presence of these structures in Chaetomium 
lucknowense (as C. venezuelense) and C. nigricolor, I found no indiction of them in my 
cultures of the same species. Thus, this character appears somewhat unreliable even at 
the species level.

Anamorph.—In the genus Chaetomium several different anamorphs are represented. 
The most common type, a holoblastic anamorph (aleurioconidia) is found in several species 
from the sections Murora, Spiralia, Indica and Torulosa. Moreover, in the latter section the 
presence of the anamorph is an important diagnostic feature of the group. In the subgenus 
Achaetomium and the sections Murora, Indica and Spiralia, the production of holoblastic 
conidia is not a character of the group but simply a feature of certain species. In fact, 
anamorph production may vary even among isolates of the same species (i.e., Chaetomium 
luteum). In most species, thallic conidia (chlamydospores) are often associated with the 
holoblastic type.

The second most common anamorph in Chaetomium produces phialospores and is 
therefore of the enteroblastic type. It occurs in several species in the section Chaetomium and 
one species each in the sections Atrobrunnea and Indica and the subgenus Achaetomium. 
Since this anamorph is found in several known heterothallic species and tests have shown 
that the conidia do not germinate, the phialides may in fact represent spermagonia.

In addition to the characters of the fruit bodies, other aspects of these fungi were also 
studied in culture. The use of cultural characters in the taxonomy of filamentous fungi is not 
unique, but until now has not been utilized in Chaetomium. As mentioned in the materials 
and methods, each isolate was grown at 27 °C on three different media - a synthetic medium 
(Czapek’s), a semi-synthetic medium (Leonian’s) and a more natural medium (Weitzman 
& Silva-Butner’s). Under these conditions the following cultural characters were recorded.
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Mycelial growth rate.—This feature proved diagnostic for the sections Murora, 
Chaetomium and the subgenus Achaetomium. In the latter two groups the mycelial growth 
on Weitzman & Silva Butner’s medium was extremely fast, often greater than 5.0 mm/day. 
In the section Murora, the species grew relatively slowly on Leonian’s medium (less than 
2.5 mm/day), much slower than the growth rate exhibited by these species on Weitzman-& 
Silva-Butner’s medium.

Colony margin.—Although not particularly important at the group level, the aspect of 
the colony margin was often quite distinct for certain species. For example, Chaetomiurn 
globosum regularly produced a convoluted margin on Leonian’s medium while C. brasiliense 
usually produced an even margin on the same medium.

Aerial mycelium.—The texture and amount of aerial mycelium generally varied among 
different species; however in the section Murora most species uniformly produced silky 
aerial mycelium and as a result was a useful diagnostic feature for the group. Conversely, 
the absence of aerial mycelium was also a reasonably constant feature in the sections 
Bostrychode and Cuniculora.

Colour of ascomatal hairs.—This characteristic is best determined by examining 
colonies growing in pure culture, since the masses of ascomata covering the agar surface 
make the hair colour obvious. Conversely, such colour is difficult to determine on a natural 
substrate such as dung because the ascomata are scattered and few in number. Several 
sections of Chaetomium are characterized by one particular hair colour (i.e., gray or black 
in the section Bostrychode; black in the section Indica) while other sections contain species 
with a variety of hair colours (i.e., sections Aurea and Chaetomium).

Colony reverse colour.—The colour of the colony reverse and extracellular pigments 
proved of some value in recognizing species of the sections Aurea and Brasiliensia. In the 
former, the colour of the colony reverse was usually vinaceous red on Leonian’s medium 
while in the section Brasiliensia most species produced a dark greenish pigment. Similarly, 
the sections Atrobrunnea and Spiralia could be distinguished from one another because 
they produced bright and dark pigments, respectively.

Ascomata production.—The time of ascoma production, although sometimes quite 
variable, was of diagnostic value for the section Crispata. In all the species investigated, 
mature ascomata developed only after a lengthy incubation period, usually exceeding 3 
weeks. On the other hand, most Chaetomium species produced mature ascomata within 
2–3 weeks. While both Leonian’s and Weitzman & Silva-Hutner’s media proved equally 
suitable for ascoma production in most Chaetomium species, the ascomata of C. irregulare 
formed only on Weitzman & Silva-Hutner’s medium.

Chaetomium exhibits great diversity both as regards microscopic characteristics 
and colony morphology. At the same time, no one taxonomic character can be regarded as 
more important than another. Instead, it is the characters in combination that are of most 
use in recognizing the various taxa in Chaetomium. In this way, an unknown specimen with 
unique or unusual features can still be assigned to the appropriate section of the genus 
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on the basis of numerous other characters.

Species Concept in Chaetomium

Since in this work, copious use is made of the term ‘species’, it would seem desirable 
to devote some space to a consideration of the species concept, particularly as it applies to 
Chaetomium. At the outset I should mention that in most cases I am dealing with taxonomic 
species which, as defined by Davis and Heywood (1963), are assemblages of individuals 
with morphological features in common and are separble from other such assemblages 
by correlated morphological discontinuities in a number of features. Thus, a species is a 
collection of individuals so similar that the describer as well as other users have no problem 
in recognizing them as distinct.

In addition to the more traditional features of the ascoma and ascospores, I have 
included cultural morphology in the species concepts for Chaetomium. These features aid 
in the recognition of numerous taxa: however the cultural characters of a species are not 
intended to stand alone but should always be correlated with other characters of the fruiting 
structures. For example, the new species, Chaetomium subcircinatum, is distinguished 
from related species by the relatively slow growth on Weitzman & Silva-Hutner’s medium 
as well as the wavy terminal hairs. Such use of cultural characters aids in the recognition 
of new taxa and thus lends support to the species concept of that taxon.

In all Chaetomium species no single character has proven more useful than another 
in recognizing species. In the section Chaetomium morphological discontinuities occur in 
the terminal hair shape and ascospore size while in the section Spiralia ascospore germ 
pore location, anamorph production and cultural morphology are the most distinguishing 
features. Thus, each group varies along different lines.

In summary, the species concept in Chaetomium is defined by the morphological 
variations exhibited in both fruit body characters and cultural morphology. These features 
are considered together equally, with no one character more important than another.

Chaetomium in modern Ascomycete taxonomy

In the past 30 years, studies of the ascoma centrum development have been shown 
to be an important aspect of modern ascomycete taxonomy. In 1951, Luttrell proposed 8 
different centrum types for the pyrenomycetes and suggested the genus Chaetomium to be 
characterized by the Xylaria centrum type. In this case the hyphal branches (paraphyses) 
grow upward and inward from the inner surface of the ascoma wall and cover the sides of 
the ascoma. The asci develop from ascogenous hyphae at the base of the ascoma and 
form an aparaphysate basal cluster. More recent studies, however, have shown that the 
developmental pattern varies with the species. In Chaetomium trigonosporum, evanescent 
lateral paraphyses form from pseudoparenchymatous cells (Corlett, 1966). In C. globosum 
hymenial paraphyses are present (Whiteside, 1961) while in C. erraticum (Cooke, 1969a), 
C. funicola (Cooke, 1969b), C. longicolleum (Cooke, 1972) and C. trilaterale (Cooke, 1970) 
paraphyses are absent. Parguey-Leduc and Janex-Favre (1981) have further suggested 



257

that, contrary to the opinion of Luttrell, the centrum development in some Chaetomium 
species is simply a variation of the Diaporthe centrum type.

In the cleistothecial species, two basic developmental types are reported. The first, 
found in Chaetomium fimeti, is characterized by an aparaphysate basal cluster of asci 
(Whiteside, 1962), similar to some of the ostiolate species. In the second type, typified by 
C. apinisiae, the ascogenous hyphae tradiate throughout the centrum and bear irregularly 
disposed asci with no paraphyses (Douget, 1956).

Although these studies would seem to indicate that the genus Chaetomium is a 
heterogeneous assemblage of species, the current theory of cleistothecial development 
does account for the observed variation. Malloch (1981) has suggested that in each 
ascomycete family containing cleistothecial species there is a basic developmental type 
from which all forms of that group can be derived, and that the evolution proceeds in the 
direction of increasing simplification. Since the genus Chaetomium is well represented by 
cleistothecial species, the heterogeneity in developmental types can be viewed simply as 
stages in cleistothecial evolution. The basally arranged asci and presence of paraphyses 
are vestigial remnants of an ancestral type where this arrangement was necessary for 
efficient release of the ascospore through the ostiole by means of forcible discharge. 
Since in no Chaetomium species are ascospores discharged forcibly, we must look for 
the ancestor of Chaetomium in a group in which such a discharge mechanism is present. 
In my opinion, the Sordariaceae is a likely candidate. The morphology of the ascospores 
(i.e., smooth dark brown with germ pores) is similar in both groups. In addition, numerous 
taxa in the Sordariaceae have ascomatal hairs (i.e., Cercophora spp., Podospora spp. 
and Arnium spp.). For this reason I have included the genus Chaetomium in the Order 
Diaporthales Family Sordariaceae.

Future studies

While the purpose of this study is to present a natural infrageneric classification of 
Chaetomium, numerous areas for future study became apparent as the work progressed.

From a strictly taxonomic viewpoint, certain species are in desperate need of revision 
including Chaetomium funicola, C. torulosum, C. aureum and C. cuniculorum. This re-
evaluation should be carried out with respect to other members of the appropriate sections 
and should encompass such modern techniques as chemotaxonomy and physiological 
studies (i.e., ability to utilize specific carbohydrates, nitrogen sources and vitamins). In 
the notes of many species I have tried to bring together related species (not examined in 
this study) and point out taxa that should be studied comparatively. In addition, numerous 
species with affinities to Chaetomium are listed at the end of each section. These species 
also should be compared with other taxa in the respective group. This is particularly 
important for the cleistothecial species.

As mentioned in the introduction, new Chaetomium species are being described at 
an astonishing rate and in many cases without adequate comparison having been made 
with related species. By presenting a natural infrageneric classification of Chaetomium, new 
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species can now be evaluated with respect to morphologically similar species. Following 
the methods outlined in this thesis, including the use of cultural characters in addition to 
characters of the ascoma and ascospores, a more complete understanding of the genus 
will be possible.
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APPENDIX

Czapek’s Solution Agar (Raper and Thom, 1949)
NaNO3
K2HPO4
MgSO4 · 7H2O
KCl
FeSO4 · 7H2O
Sucrose
Agar
Water

3.0g
1.0g
0.5g
0.5
0,01g
20,0g
15,0g
1000ml

pH 7.5

V-8 Agar (Wickerman et al., 1946)
V-8 juice
CaCO3
Agar
Water

200ml
3.0g
20.0g
1000ml

pH 6.0

YpSs medium (Emerson, 1958)
Yeast extract
Soluble starch
K2HPO4
MgSO4 · 7H2O
Water
Agar

4.0g
15.0g
1.0g
0.5g
1000.0ml
20.0g

pH 6.5

Weitzman & Silva-Hutner’s medium (Weitzman & Silva-Hutner, 1967)
Alphacel
MgSO4 · 7H2O
KH2PO4
NaNO3
Hunt’s tomato paste
Pablum baby oatmeal
Agar
Water

20.0g
1.0g
1.5g
1.0g
10.0g
10.0g
20.0g
1000.0ml

pH 5.5
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Modified Leonian’s medium (Leonian, 1924)
KH2PO4
MgSO4 · 7H2O
Peptone
Maltose
Malt extract
Yeast extract
Agar
Water

1.2g
0.6g
0.6g
6.2g
6.2g
1.0g
20.0g
1000.0ml

pH 6.5
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Chaetomium globosum Kunze, Mycologische Hefte 1: 15, 1817. 
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Chaetomium albomyces (Cooney & Emerson) Carter comb. Nov.
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Chaetomium angustispirale Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 11: 115, 1956
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C.aterrmium  Bartolemew 448 ascospores

Chaetomium aterrimum Ellis & Everhart ex. Palliser, N. Am. Flora 3: 62, 1910.
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Chaetomium coarctatum Serg., Not. Syst. Sect. Crypt. lnst. Bot. Acad. Sci.  
U.S.S.R. 14: 146, 1961.
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Chaetomium cochliodes Palliser, N. Am. Flora 3: 61, 1910.
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Chaetomium cruentum Ames. U.S. Army Res. & Dev. Series No. 2: 20, 1963
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Chaetomium elatum Kunze, Deutschl. Schwamme 8:3, 1818.
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Chaetomium fimeti Fuckel, Enum. Fung. Nass., Sere 1: 491, 1861.
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Chaetomium heterosporum Rikhy & Mukerji, Kavaka 1:37, 1973.
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Chaetomium hyaloperidium Carter, sp. nov.
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C.macrosporum DAOM 54800 ascomaX

C.macrosporum DAOM 54800ascospores

Chaetomium macrosporum Sacco & Penzig, Michelia 2: 591, 1882
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C.nozdrenkoae CBS 163.62 ascoma

C.nozdrenkoae CBS 163.62 ascospores

Chaetomium nozdrenkoae Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. U.S.S.R.: 
14:140, 1961.
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C.ochraceum QM 6707 LeonianX

C.ochraceum QM 6707 WeitzmanX

C.ochraceum QM 6707 ascoma

C.ochraceum QM 6707ascospores

Chaetomium ochraceum Tschudy, Am. J. Bot. 24: 476, 1937.
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C.olivaceum DAOM 144820 LeonianX

C.olivaceum DAOM 144820 WeitzmanX

C.olivaceum TRTC 48756 ascoma

C.olivaceum TRTC 48756 ascospores

Chaetomium olivaceum Cooke & Ellis, Grevillea 6: 96, 1878.
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C.spirochaete QM 6702 LeonianX

C.spirochaete QM 6702 WeitzmanX

C.spirochaete QM 6702 ascoma

C.spirochaete QM 6702 ascospores

Chaetomium spirochaete Palliser, N.A. Flora 3: 61, 1910.
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Chaetomium subaffine Serq., Not. Svst. Sect. Bot. Acad. Sci. 14: 139–150, 1961.
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C.subglobosum DAOM 75576 ascoma

C.subglobosum DAOM 75576 ascospores

Chaetomium subglobosum Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 13: 172, 1960.
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C.tennuissimum QM 8178 LeonianX C.tennuissimum QM 8178 WeitzmanX

C.tennuissimum QM 8178 ascoma C.tennuissimum QM 8178 ascospores

Chaetomium tenuissimum Serg., Bot.Mater. Inst. Bot. Acad. Sci. U.S.S.R., 13: 169, 
1960.
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C.tetrasporum DAOM 24578 LeonianX C.tetrasporum DAOM 24578 WeitzmanX

C.tetrasporum IMI 5639 ascoma C.tetrasporum IMI 5639 ascospores

Chaetomium tetrasporum Hughes, Trans. Brit. Mycol. Soc. 29: 70, 1946.
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C.umbonatum HLX 755b ascoma

C.umbonatum HLX 755b ascospores C.umbonatum HLX 755b ascospores2

Chaetomium umbonatum Brewer, Proc. N.S. Inst. Sci. 27: 59, 1973.
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Chaetomium bostrychodes Zopf, Abh. Bot. Ver. Prov. Brandenburg 19: 1973, 1877
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Chaetomium caprinum Bainier, Bull. Soc. Mycol. France 25: 223, 1909.
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C.causiaeformis_QM 949 ascoma C.causiaeformis_QM 949 ascomata
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Chaetomium causiaeformis Ames, Mycologia 41: 644, 1949.
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C.convolutum_QM 6704 LeonianX C.convolutum_QM 6704 WeitzmanX

C.convolutum_TRTC 48561 ascoma

C.convolutum_TRTC 48561 ascospores

Chaetomium convolutum Chivers, Proc. Am. Acad. Arts & Sciences 48: 85, 1912.
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C.hexagonosporum_TRTC 48872 
WeitzmanX

C.hexagonosporum_TRTC 48872 ascoma

C.hexagonosporum_TRTC 48872 ascospores

Chaetomium hexagonosporum Carter & Malloch, Can. J. Bot. 1982.
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C.intricatum_UBC 205 ascospores

Chaetomium intricatum Carter sp. nov.
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C.leproplocinum_TRTC 47852 ascospores
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hairs

Chaetomium leproplocinum Wener & Cain, Can. J. Bot. 48: 325. 1970.
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C.microcephalum_QM 6710 LeonianX

C.microcephalum_QM 6710 ascoma

C.microcephalum_QM 6710 ascospores

Chaetomium microcephalum Ames, Mycologia 37: 145, 1945.
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C.pachypodiodes_QM 6705 LeonianX C.pachypodiodes_QM 6705 WeitzmanX

C.pachypodiodes_QM 6705 ascoma

C.pachypodiodes_QM 6705 ascospores

Chaetomium pachypodiodes Ames, Mycologia 37: 145, 1945.
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C.quadrangulatum_TRTC 53326 ascoma

C.quadrangulatum_TRTC 53326 ascospores

Chaetomium quadrangulatum Chivers, Proc. Am. Acad. 48: 85, 1912.
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C.robustum_TRTC 48882 LeonianX C.robustum_TRTC 48882 WeitzmanX

C.robustum_TRTC 48882 ascoma C.robustum_TRTC 48882 ascospores

Chaetomium robustum Ames, U.S. Army Res. & Dev. Ser. No. 2: 35, 1963.
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Chaetomium torulosum Bainier, Bull. Soc. Myc. France 25: 224, 1909.
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C.distortum_TRTC 48891 anamorph

C.distortum_TRTC 48891 ascoma

C.distortum_TRTC 48891 ascospores

Chaetomium distortum Ames, U.S. Army Res. & Dev. Sere No.2: 21·1963.
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Chaetomium semispirale Udagawa & Cain, Can. J. Bot. 47: 1947, 1969.
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Chaetomium subspirale Chivers, Proc. Amer. Acad. 48: 84,1918.
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Chaetomium longicolleum Krez & Badura, Acta Soc. Bot., Polonaie 23: 748, 1954.
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C.seminudum_TRTC 173157ascogonial
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Chaetomium seminudum Ames, Mycologia 41: 41, 1949.
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Chaetomium crispatum Fuckel, Symb. Myc. 90, 1870.
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C.semen-citrulii_A-152 asci

C.semen-citrulii_A-152 ascoma C.semen-citrulii_A-152 ascospores

Chaetomium semen-citrulli Serg., Not. Syst. Sec. Crypt. Inst. Bot. Acad. Sci. U.S.S.R. 
11: 113,·1956.
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Chaetomium simile Massee & Salmon, Ann. Bot. 16: 71, 1902.
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Chaetomium tortile Bainier, Bull. Soc. Myc. France 25: 214, 1909.



320 A TAXONOMIC STUDY OF THE ASCOMYCETE GENUS CHAETOMIUM KUNZE

Click on Image for Full Size 

C.brasiliense_TRTC 48925 Leonian

C.brasiliense_QM 953 ascoma

C.brasiliense_QM 953 ascoma_peridial cells C.brasiliense_QM 953 ascospores

Chaetomium brasiliense Batista & Pontual, Bol. Sec. Agr. e Com., Pernambuco 15: 
70, 1948.
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C.alba-arenulum_TRTC 48903 ascoma

C.alba-arenulum_TRTC 48903 ascospores

Chaetomium alba-arenulum Ames, U.S. Army Res. & Dev. Ser. No.2: 10, 1963.
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C.apiculatum_TRTC 66.659 Leonian C.apiculatum_TRTC 66.659 Weitzman

C.apiculatum_TRTC 66.659 ascoma C.apiculatum_TRTC 66.659 ascomata

C.apiculatum_TRTC 66.659 ascospores

Chaetomium apiculatum Lodha, J. Ind. Bot. Soc. 43: 122, 1964.
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C.medusarum_TRTC 66.1710e Leonian C.medusarum_TRTC 66.1710e Weitzman

C.medusarum_TRTC 66.1710e asci C.medusarum_TRTC 66.1710e ascogonial

C.medusarum_
TRTC 66.1710e ascoma

C.medusarum_
TRTC 66.1710e ascospores

C.medusarum_TRTC 66.1710e 
teminal_hairs

Chaetomium medusarum Meyer & Lanneau, Bull. Soc. Mycol. Fr. 83(2): 318. 1967.
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C.senegalense_A-155 Leonian C.senegalense_A-155 Weitzman

C.senegalense_A-155 ascoma

C.senegalense_A-155 ascospores

Chaetomium senegalense Ames, U.S. Army Res. & Dev. Sere No.2: 36, 1963.
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C.thermophile_TRTC 48538 Leonian C.thermophile_TRTC 48538 Weitzman

C.thermophile_TRTC 48538 asci C.thermophile_TRTC 48538 ascogonial

C.thermophile_TRTC 48538 ascoma C.thermophile_TRTC 48538 ascospores

Chaetomium thermophile La Touche, Trans. Brit. Myc. Soc. 33: 94, 1950.
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C.uniporum_TRTC 48903 Leonian C.uniporum_TRTC 48903 Weitzman

C.uniporum_TRTC 48903 asci

C.uniporum_TRTC 48903 ascoma

C.uniporum_TRTC 48903 ascospores

Chaetomium uniporum Aue & Muller, Schweiz. Bot. Ges. 77: 189, 1967.
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C.indicum_QM 468 Leonian C.indicum_QM 468 Weitzman

C.indicum_TRTC 48701 ascospores C.indicum_TRTC 48701 terminal_hairs

C.indicum_QM 468 terminal_hairs2

Chaetomium indicum Corda, lcones 4: 38, 1840.
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C.apinisiae_TRTC 487302 Leonian

C.apinisiae_TRTC 48732 ascoma

C.apinisiae_TRTC 48732 ascospores

Chaetomium apinisiae Carter, nom. nov.
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C.australiense_DAOM 145919 Leonian C.australiense_DAOM 145919 Weitzman

C.australiense_DAOM 145919 ascoma C.australiense_DAOM 145919 ascospores

Chaetomium australiense (Tansey & Jack) Carter comb. nov.
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C.spC_TRTC 66.1760 Leonian C.spC_TRTC 66.1760 Weitzman

C.spC_TRTC 66.1760 ascoma

C.spC_TRTC 66.1760 ascospores

Chaetomium sp. C



 Appendix • Illustrations 331

Click on Image for Full Size 

C.cancroideum_QM 6706 Leonian C.cancroideum_QM 6706 Weitzman

C.cancroideum_QM 6706 ascoma

C.cancroideum_QM 6706 ascospores

Chaetomium cancroideum Tschudy, Am. J. Bot. 24: 478, 1937.
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C.dolichotricum_TRTC 48700 Weitzman

C.dolichotricum_TRTC 48700 ascoma

C.dolichotricum_TRTC 48700 ascospores

Chaetomium dolichotrichum Ames, Mycologia 37: 145, 1945.
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C.erectum_TRTC 6698 Leonian

C.erectum_TRTC 6698 ascoma

Chaetomuim erectum Skolko & Groves, C. J. Res. 26: 277, 1948.
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C.funicola_QM 3538 Leonian C.funicola_QM 2406 Leonian

C.funicola_QM 2406 WeitzmanC.funicola_TRTC 48703 Weitzman

C.funicola_TRTC 48698 
ascoma

C.funicola_TRTC 48698 
ascoma2

C.funicola_TRTC 48703 
ascospores

Chaetomium funicola Cooke, Grevillea 1: 176, 1873.
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C.fusum_CBS 372.66 Czapek C.fusum_CBS 372.66 Weitzman

C.fusum_CBS 372.66 ascoma C.fusum_CBS 372.66 ascospores

Chaetomium fusum Ames, U.S. Army Res. & Dev. Sere No.2: 25, 1963.
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C.nigricolor_ATCC 11211 Weitzman
C.nigricolor_ATCC 11211 ascoma

C.nigricolor_ATCC 11211 ascospores C.nigricolor_ATCC 11211 terminal_hairs

Chaetomium nigricolor Ames, Mycologia 42: 645. 1950.
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C.paucipilium_QM 9653 Czapek C.paucipilium_QM 9653 Weitzman

C.paucipilium_QM 9653 ascoma C.paucipilium_QM 9653 ascospores

Chaetomium paucipilium Carter, sp. nov.
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C.prasinum_DAOM 50936 ascoma

C.prasinum_DAOM 50936 ascospores

Chaetomium prasinum (Berk. &, Curt.) Hughes, Can. J. Bot. 36: 746, 1958.
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c.spinosum_TRTC 48149 Leonian c.spinosum_TRTC 48149 Weitzman

c.spinosum_TRTC 48149 ascoma c.spinosum_TRTC 48149 ascosgonial

c.spinosum_TRTC 48149 ascospores

Chaetomium spinosum Chivers, Proc.Am. Acad. 48: 86, 1912.
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C.variostiolatum_QM 36d Leonian

C.variostiolatum_QM 36d Weitzman

Chaetomium variostiolatum Carter, sp. nov.
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C.murorum_TRTC 66.1093 Leonian C.murorum_TRTC 66.1093 Weitzman

C.murorum_QM 6709 ascoma

C.murorum_TRTC 66.1093 ascospores

Chaetomium murorum Corda, lcones I: 24, 1837.
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C.spA_NHL 2221 Leonian C.spA_NHL 2221 Weitzman

C.spA_NHL 2221 ascoma C.spA_NHL 2221 ascospores

Chaetomium sp. A.
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C.spB_TRTC 48719 Leonian C.spB_TRTC 48719 Weitzman

C.spB_TRTC 48719 anamorph C.spB_TRTC 48719 ascoma

C.spB_ascoma_TRTC 48719 peridial C.spB_TRTC 48719 ascospores

Chaetomium sp. B.
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C.circinatum_TRTC 48724 Leonian

C.circinatum_TRTC 48724 ascoma

C.circinatum_TRTC 48724 ascospores

Chaetomium circinatum Chivers, Mem. Torrey Bot. Club 14: 168, 1915.
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C.piluliferum_TRTC 48939 Leonian C.piluliferum_TRTC 48939 Weitzman

P2C.piluliferum_TRTC 48939 anamorph C.piluliferum_TRTC 48939 anamorph2

C.piluliferum_TRTC 48939 
ascoma

C.piluliferum_TRTC 48939 ascoma_peridial

Chaetomium piluliferum Daniels, Trans. Brit. Mycol. Soc. 44: 84, 1961.
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C.subcircinatum_TRTC 66.1911a CzapekC.subcircinatum_TRTC 66.1911a Weitzman

C.subcircinatum_TRTC 66.1911a ascoma

C.subcircinatum_TRTC 66.1191a ascospores

Chaetomium subcircinatum Carter & Khan, Can. J. Bot. 1982.
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C.atrobrunneum_IMI 143917 Leonian C.atrobrunneum_TRTC 143917 Weitzman

C.atrobrunneum_QM 626 ascoma C.atrobrunneum_QM 626 ascospores

Chaetomium atrobrunneum Ames, Mycologia 41: 641. 1949.
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C.acomosum_CBS 122.78 Leonian C.acomosum_CBS 122.78 Weitzman

C.acomosum_CBS 122.78 ascoma

C.acomosum_CBS 122.78 ascospores

Chaetomium acomosum Carter, nom. nov.
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C.appendiculatum_DAOM 124842 Czapek C.appendiculatem_DAOM 124842 Leonian

C.appendiculatem_DAOM 124842 ascoma

C.appendiculatem_DAOM 124842 ascospores

Chaetomium appendiculatum Carter comb. nov.
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C.deceptivum_TRTC 46369 Weitzman

C.deceptivum_TRTC 48902 ascoma

C.deceptivum_TRTC 46369 ascoma2 C.deceptivum_TRTC 46369 ascospores

Chaetomium deceptivum Malloch & Benny, Mycologia 65: 648, 1973.
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C.fragile_IMI 16941 Leonian C.fragile_IMI 16941 Weitzman

C.fragile_IMI 16941 ascoma C.fragile_IMI 16941 ascospores

Chaetomium fragile (Natrajan) Carter, comb. nov.
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C.gracile_QM 9174 Leonian C.gracile_IMI 86456 Weitzman

C.gracile_QM 9174 ascoma C.gracile_TRTC 43977 ascomata

C.gracile_IMI 86456 ascospores

Chaetomium gracile Udagawa, Journal Gen. Appl. Microbiology 6: 235, 1960.
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C.irregulare_CBS 445.66 Leonian C.irregulare_CBS 445.66 Weitzman

C.irregulare_CBS 445.66 ascoma

C.irregulare_CBS 445.66 ascospores

Chaetomium irregulare Sorgel apud. Gams. Nova Hedwigia 12: 385. 1966.
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C.jodhpurense_IMI 114529 Leonian C.jodhpurense_IMI 114529 Weitzman

C.jodhpurense_IMI 114529 ascoma

C.jodhpurense_IMI 144529 ascospores

Chaetomium jodhpurense Lodha, J. Ind. Bot. Soc. 43: 131, 1964.
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C.lucknowense_VE 5045K Leonian C.lucknowense_VE 5045K Weitzman

C.lucknowense_VE 5045K ascoma

C.lucknowense_VE 5045K ascospores

Chaetomium lucknowense Rai & Tewari, Can. J. Bot. 40: 1380, 1962.
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C.megasporum_CBS 103.77 Leonian C.megasporum_CBS 103.77 Weitzman

C.megasporum_CBS 103.77 anamorph

C.megasporum_CBS 103.77 ascoma

C.megasporum_CBS 103.77 ascospores

Chaetomium megasporum Sorgel ex Seth, Nova Hedwigia Beihefte 37: 82, 1970.
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C.pedologium_TRTC 66.494h Leonian C.pedologium_TRTC 66.494h Weitzman

C.pedologium_TRTC 66.494h ascoma_peridial C.pedologium_TRTC 66.494h ascospores

Chaetomium pedologium Carter, nom. nov.
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C.retardatum_TRTC 66.1778b Leonian C.retardatum_TRTC 66.1778b V8

C.retardatum_TRTC 66.1778b ascoma C.retardatum_TRTC 66.1778b ascospores

Chaetomium retardatum Carter & Khan, Can. J. Bot. 1982.
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C.sepedonium_TRTC 66.1064e Czapek C.sepedonium_TRTC 66.1061e Leonian

C.sepedonium_TRTC 66.1061e anamorph C.sepedonium_TRTC 66.1061e ascoma_peridial

C.sepedonium_TRTC 66.1061e ascospores

Chaetomium sepedonium (Emmons) Carter comb. nov.
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C.serpentinum_QM 2420 Leonian C.serpentinum_QM 2420 Weitzman

C.serpentinum_QM 2420 ascoma C.serpentinum_QM 2420 ascospores

Chetomium serpentinum Ames ex Carter, sp. nov.
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C.thielavioideum_No.3-2775 Leonian C.thielavioideum_No.3-2775 Weitzman

C.thielavioideum_No.3-2775 ascoma C.thielavioideum_No.3-2775 ascospores

Chaetomium thielavioideum Chen, Acta Microbiol. Sinica 13: 125, 1973.
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C.variosporum_NHL 22698 Leonian C.variosporum_NHL 22698 Weitzman

C.variosporum_NHL 22698 ascoma

C.variosporum_NHL 22698 ascospores

Chaetomium variosporum Udagawa & Horie, Rept. Tottori Mycol. lnst. (Japan) 10: 
430, 1973.
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C.versicolor_TRTC VE 7054j LeonianC.versicolor_TRTC VE 7054j Weitzman

C.versicolor_TRTC VE 7074j anamorphC.versicolor_TRTC VE 7054j ascoma

C.versicolor_TRTC VE 7074j ascospores

Chaetomium versicolor Jeng, sp. nov. (ined.).
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C.virescens_LeonianX C.virescens_WeitzmanX

C.virescens_ascospores

C.virescens_ascoma

Chaetomium virescens (v. Arx), Udagawa, Trans., Mycol. Soc. Japan 21: 34, 1980.
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C.vitellinum_LeonianX C.vitellinum_WeitzmanX

C.vitellinum_ascoma C.vitellinum_ascoma2

C.vitellinum_ascomataC.vitellinum_ascospores

Chaetomium vitellinum Carter, sp. nov.
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C.spirale_LeonianX C.spirale_WeitzmanX

C.spirale_ascoma C.spirale_ascospores

Chaetomium spirale Zopf, Nova Acta Leop. Carol. Akad. 42: 275, 1881.
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C.gangligerum_LeonianX C.gangligerum_WeitzmanX

C.gangligerum_anamorph C.gangligerum_anamorph2

C.gangligerum_ascoma

C.gangligerum_ascospores

Chaetomium gangligerum Ames, Mycologia 41: 640, 1949.
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C.gelasinosporum_LeonianX C.gelasinosporum_WeitzmanX

C.gelasinosporum_ascoma C.gelasinosporum_ascospores

Chaetomium gelasinosporum Aue & Muller, Schweiz. Bot. Gess. 77: 103, 1967.
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C.mareoticum_LeonianX C.mareoticum_WeitzmanX

C.mareoticum_ascoma C.mareoticum_ascospores

Chaetomium mareoticum Besada & Yusef, Trans. Brit. Mycol. Soc. 52: 502, 1969.
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C.multispirale_LeonianX C.multispirale_WeitzmanX

C.multispirale_ascoma

C.multispirale_ascospores

Chaetomium multispirale Carter, Khan & Powell, Can. J. Bot. 1982.
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C.perlucidum_LeonianX C.perlucidum_WeitzmanX

C.perlucidum_ascoma C.perlucidum_ascospores

Chaetomium perlucidum Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. U.S.S.R. 
11: 108, 1956. 
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C.spirilliferum_LeonianX (1) C.spirilliferum_LeonianX

C.spirilliferum_V8X

C.spirilliferum_ascoma C.spirilliferum_ascospores

C.spirilliferum_ascus

Chaetomium spirilliferum Bainier, Bull. Soc. Mycol. France 25: 207, 1905.
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C.spirotrichum_LeonianX C.spirotrichum_WeitzmanX

C.spirotrichum_ascoma

C.spirotrichum_ascospores

Chaetomium spirotrichum (Benjamin) Carter, nom. nov.
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C.subspirilliferum_LeonianX C.subspirilliferum_WeitzmanX

C.subspirilliferum_ascoma
C.subspirilliferum_ascospores

Chaetomium subspirilliferum Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 13: 174, 1960.
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C.cuniculorum_LeonianX C.cuniculorum_WeitzmanX

C.cuniculorum_ascoma C.cuniculorum_ascoma2

C.cuniculorum_ascomata C.cuniculorum_ascospores

Chaetomium cuniculorum Fuckel, Symb. Myc. 89, 1870.
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C.adinocladum_WeitzmanX

C.adinocladum_ascomata C.adinocladum_ascospores

Chaetomium adinocladum Udagawa & Cain, Can. J. Bot. 47: 1939, 1969.
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C.teratoideum_WeitzmanX

C.teratoideum_ascoma

Chaetomium teratoideum Ames, U.S. Army Res. & Dev. Ser. No.2: 39, 1963.
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C.aureum_LeonianX C.aureum_WeitzmanX

C.aureum_ascogonial_coil C.aureum_ascoma

C.aureum_ascomata C.aureum_ascospores

Chaetomium aureum Chivers, Proc. Am. Acad. 48: 86, 1912.
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C.chiversii_LeonianX C.chiversii_WeitzmanX

C.chiversii_ascospores

Chaetomium chiversii Carter stat. nov.
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C.cupreum_LeonianX C.cupreum_ascoma

C.cupreum_ascospores

Chaetomium cupreum Ames, Mycologia 41: 642, 1949.
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C.diporum_WeitzmanX C.diporum_ascoma

C.diporum_ascospores

Chaetomium diporum Carter nom. nov.
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C.fusiforme_LeonianX C.fusiforme_WeitzmanX

C.fusiforme_ascoma C.fusiforme_ascospores

Chaetomium fusiforme Chivers, Proc. Am. Acad. 48: 87, 1912.
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C.lentum_LeonianX C.lentum_WeitzmanX

C.lentum_ascoma

C.lentum_ascospores

Chaetomium lentum v. Warmelo, Mycologia 58: 850, 1966.
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C.sorgelii_ascoma

C.sorgelii_ascospores

Chaetomium sorgelii Seth, Nova Hedwigia Beihefte 37: 100, 1970.
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C.trilaterale_LeonianX C.trilaterale_WeitzmanX

C.trilaterale_ascoma C.trilaterale_ascospores

Chaetomium trilaterale Chivers, Proc. Am. Acad. 48: 87, 1912.
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C.trigonosporum_LeonianX C.trigonosporum_anamorph

C.trigonosporum_asci C.trigonosporum_ascoma

C.trigonosporum_ascoma_peridial C.trigonosporum_ascospores

Chaetomium trigonosporum (Marchal) Chivers, Mem. Torrey Bot. Club. 14: 166, 
1915.
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C.spinigerum_LeonianX C.spinigerum_WeitzmanX

C.spinigerum_ascoma C.spinigerum_ascospores

Chaetomium spinigerum Sorgel ex Seth, Nova Hedwigia Beihefte 37: 102, 1970.
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C.luteum_LeonianX C.luteum_WeitzmanX

C.luteum_ascoma C.luteum_ascospores

Chaetomium luteum (Rai & Tewari) Carter, comb. nov.
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C.luteum_anamorph C.luteum_ascospores

C.megaspermum_WeitzmanX

C.megaspermum_ascomataC.megaspermum_ascospores

Chaetomium megaspermum Carter, nom. nov.
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C.strumarium_LeonianX C.strumarium_WeitzmanX

C.strumarium_anamorph C.strumarium_ascoma

C.strumarium_ascomata

C.strumarium_ascopores

Chaetomium strumarium (Rai, Tewari & Mukerji) Carter comb. nov.
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C.globosum_var_flavo-viride HLX 840 WeitzmanX



C.globosum_var_griseum QM 459 WeitzmanXC.globosum_var_flavo-viride HLX 840 WeitzmanX
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C.albomyces  CBS 177.67 culture at 45 C



C.albomyces  CBS 177.67 ascoma



C.albomyces_anamorph CBS 177.67



C.angustispirale TRTC 47862 LeonianX

Chaetomium angustispirale Serg., Not. Syst. Sect. Crypt. Inst. Bot. Acad. Sci. 
U.S.S.R. 11: 115, 1956



C.angustispirale TRTC 47862 ascoma
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C.angustispirale TRTC 47862 ascospores



C.aterrmium  Bartolemew 448 ascomaC.angustispirale TRTC 47862 ascospores



C.aterrmium  Bartolemew 448 ascospores



C.coarctatum TRTC 66.469f LeonianXC.aterrmium  Bartolemew 448 ascospores



C.coarctatum TRTC 66.469f ascoma



C.coarctatum TRTC 66.469f WeitzmanX



C.coarctatum TRTC 66.469f ascospores



C.cochliodes  TRTC 48560 ascomaC.coarctatum TRTC 66.469f ascospores



C.cochliodes TRTC 48560 ascospores



C.cochliodes TRTC 48560 ascoma



C.cochliodes  TRTC 48184 WeitzmanX



C.cochliodes TRTC 48775 Weitzman2XC.cochliodes  TRTC 48184 WeitzmanX



C.cochliodes  TRTC 48560 LeonianX



C.cruentum CBS 371.66 LeonianX



C.cruentum CBS 371.66 WeitzmanX



C.cruentum CBS 371.66 ascomaC.cruentum CBS 371.66 WeitzmanX



C.cruentum CBS 371.66 ascospores



C.elatum TRTC 48907 ascospores
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C.macrosporum DAOM 54800 LeonianX



C.hyaloperidium CBS 144.58 LeonianX



C.macrosporum DAOM 54800 WeitzmanX



C.hyaloperidium CBS 144.58 WeitzmanX



C.hyaloperidium CBS 144.58 ascospores
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C.olivaceum TRTC 48756 ascomaC.olivaceum DAOM 144820 LeonianX



C.olivaceum DAOM 144820 WeitzmanX
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C.bostrychodes_var_bostrychodes TRTC 48869 ascoma



C.bostrychodes_var_bostrychodes TRTC 48883 ascosporesC.bostrychodes_var_bostrychodes TRTC 48869 ascoma



C.bostrychodes_var_rectum ATCC 16257
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C.bostrychodes_var_virescens TRTC 66.3442g LeonianX
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C.atrobrunneum_LeonianX
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P 3 3 0 - C . m a r e o t i c u m _
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