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Chaetomium (Ascomycota, Sordariales, Chaetomiaceae) is a species-rich genus, with about 100
currently accepted species. Data on the occurrence of Chaetomium species in the Czech Republic
were not yet summarised; this paper is the first attempt. So far, 14 Chaetomium species were published
from the area of the Czech Republic. The author presents new records of three other Chaetomium
(C. aureum, C. madrasense, and C. robustum) isolated from various substrates in the Czech Republic.
Short descriptions and photographs are included.
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Kubatova A. (2006): Chaetomium v Ceské republice a poznamky ke tiem novym
naleziim. — Czech Mycol. 58(3-4): 155-171.

Chaetomium (Ascomycota, Sordariales, Chaetomiaceae) je druhové bohaty rod, zahrnujici nyni
okolo 80 uznavanych druhti. Udaje o vyskytu druhtt rodu Chaetomium v Ceské republice nebyly dosud
souhrnné zpracovany; tato prace predstavuje prvni souhrnny piispévek k této problematice. Dosud byly
z tzemi Ceské republiky publikovéany tdaje o vyskytu 14 druhii rodu Chaetomiwm. Autorka prezentuje
dalsi tfi druhy (C. aureum, C. madrasense a C. robustum) izolované z riznych substratt, které jsou po-
vazovany za nové nalezy pro Ceskou republiku. Kritké popisy druhii jsou doplnény fotografiemi.

INTRODUCTION
The genus Chaetomium represents ascomycetous fungi belonging to

Chaetomiaceae (Sordariales). It is distinctive by its superficial ascomata (mostly
ostiolate perithecia) covered with hairs of various types. Some Chaetomium spe-
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cies are reported to be associated with Acremonium, Botryotrichum, Humicola,
Paecilomyces, Scopulariopsis or Trichocladium anamorphs (CBS Anamorph-
Teleomorph Database 2006). Chaetomium species are distributed worldwide and
found on various substrates as saprotrophs. They are often coprophilous,
cellulolytic; some of them are toxigenic, thermophilic and even pathogenic for man.

The genus was described by Gustav Kunze in 1817 based on the type species
Chaetomium globosum. Kirk et al. (2001) reported that from 300 species de-
scribed so far 81 are accepted. Since, many new species have been published.
Now the genus comprises about 100 species. In CBS Filamentous Fungi Database
(2006) even 413 records of all Chaetomium species names are mentioned.

The genus Chaetomium has been studied by many authors. Among the most
important old works are those by Zopf (1881), Bainier (1910) and Chivers (1915).
In the 1960s, several extensive studies of Chaetomium appeared (Udagawa 1960,
Ames 1963, Mazzucchetti 1965, Novak 1966). Later monographs by Seth (1970),
Arx et al. (1986) and Cherepanova (1989b) were published. Since that time many
new species have been described, mostly not from Europe (e.g. Horie and
Udagawa 1990, Abdullah and Zora 1993, Udagawa et al. 1994, Gené and Guarro
1996, Decock and Hennebert 1997, Rodriguez et al. 2002). While in the last century
classical morphological characters were used in the taxonomy of Chaetomium
(e.g. Arx et al. 1984, Cherepanova 1989a), at the end of the twentieth century mo-
lecular methods started to penetrate into this field (e.g. Lee and Hanlin 1999). In
the GenBank database (2006) sequences of 27 identified and of 20 unidentified
Chaetomium species are now deposited.

In the Czech lands, Corda was probably the first mycologist who studied
Chaetomium in detail. He described eight new species (Corda 1837, 1840); two of
them (C. indicum and C. murorum) are still accepted (according to Arx et al.
1986). Two of his species were found in Prague (C. murorum and C. affine), other
species were described from material collected in East India; in some species the
locality is not specified. A list of Corda’s herbarium specimens deposited at the
Herbarium of the National Museum in Prague (PRM) was later published by Pilat
(1938).

In the 1970s, Hubalek published a series of papers on Chaetomium associated
with free-living birds and small mammals. He found nine Chaetomium species on
feathers and nests of free-living birds in the area of the former Czechoslovakia
(e.g. Hubalek et al. 1973; Hubalek 1974a, 1974b). He considered epiornithochory
as an important dispersal mechanism, especially for Chaetomium species with
coiled or undulate terminal hairs and those with dichotomously branched hairs.
They could be transferred by migratory birds over great distances (Hubalek 1975).
Hubalek (1976¢) and Hubalek et al. (1979) studied also fur of small wild mammals
in the former Czechoslovakia and Yugoslavia. They isolated altogether ten
Chaetomium species, however some of them were found only in Yugoslavia.
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Finds of Chaetomium and Botryotrichum from soils in the former Czechoslo-
vakia until 1988 were published by Repova (1989a, 1989b) in her comprehensive
list of soil fungi in Czechoslovakia. She cited altogether six species of Chaeto-
mium found in the area of the Czech Republic. Later records of Chaetomium and
records from different substrates are dispersed over many other papers.

The main aim of this study is to summarise published records of Chaetomium
species from the Czech Republic and present three species new to this area.

MATERIALS AND METHODS

The species concept of Chaetomium is according to Arx et al. (1986). The
identity of species previously published were not verified, due to absence of de-
scriptions or illustrations in most of the records.

Five Chaetomium strains examined in this study were isolated during several
surveys of micromycete diversity in the Czech Republic in 1993-2006. The surveys
were focused on:

— fungi contaminating archive materials (1997): Neratovice, central Bohemia;
isolation on soil extract agar with glucose and Bengal rose (SEA);

— air-borne fungi (1995-97): outdoor air in Prague, air samples were aspirated by
an impactor, isolation on wort-beer agar (WBA);

— dried foods: Brno (as of 1999); isolation on yeast extract glucose

chloramphenicol agar (YGC), see also Ostry et al. (2002);

— microfungi of biological soil crusts (since 2005): Ralsko, northern Bohemia;
isolation on soil extract agar with glucose and Bengal rose (SEA).

Isolated strains (see Tab. 1) were cultivated on malt extract agar (MEA: malt
extract 20 g, peptone 1 g, glucose 20 g, agar 15 g, water 1000 ml), potato-carrot
agar (PCA: potatoes 20 g, carrot 20 g, agar 15 g, water 1000 ml) and corn meal agar
(CMA: cornmeal 60 g, agar 20 g, water 1000 ml) at 24-26 °C, 37 °C and 42 °C for 2-3
weeks in the dark. Measurements of colonies on each medium were made on
three Petri dishes. Microscopic features were described from PCA after three
weeks.

The Chaetomium strains were identified according to Arx et al. (1986). Photo-
graphs were taken on an Olympus BX-51 microscope using Nomarski contrast
(DIC). Five living strains are maintained in the Culture Collection of Fungi (CCF),
Dept. of Botany, Faculty of Science, Charles University, Prague, Czech Republic.
Herbarium specimens (dried colonies) were deposited in the Herbarium of Dept.
of Botany (PRC) at the same institute (see Tab. 1).
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Tab. 1. Examined Chaetomium species.

Species Strain no. Herbarium specimen no. Substrate, locality, date, isolated by
C. aureum CCF 3252 PRC 295, PRC 296 fruit tea, Brno, Czech Republic, November
2001, V. Ostry as No. 282A
CCF 3624 PRC 297 surface soil crust, near former airport Ralsko,

N Bohemia, Czech Republic, January 2006, A.
Kubdtova as No. 27/06

C. madrasense | CCF 3412 PRC 298, PRC 299, PRC 300 out-door air, Prague, Czech Republic, Decem-
ber 1996, A. Kubdtovd as No. 6/97

CCF 3413 PRC 301, PRC 302, PRC 303 surface of book shelf in archive, Neratovice, N
Bohemia, Czech Republic, June 1997, A.
Kubdtova as No. 79/97

C. robustum | CCF 3260 PRC 304, PRC 305, PRC 306 out-door air, Prague, Czech Republic, February
1996, A. Kubdtova as No. 31/96

RESULTS AND DISCUSSION

Chaetomium species — list of published records from the Czech Republic

Notes:

Records under each species are arranged chronologically.

CCF = Culture Collection of Fungi, Prague.

SMF ISB = Collection of Microscopic Fungi of the Institute of Soil Biology, Ceské Bud&jovice.

' More detailed data on locality not available.

Synonym according to Arx et al. (1986).

Nomen proposed by Arx et al. (1986) to be rejected; syn. of C. globosum according to CBS Filamen-
tous Fungi Database.

Nomen designed by Arx et al. (1986) as a possible older name of C. elatum.

2

3

Botryotrichum piluliferum Sacc. et Marchal (anamorph) — see C. piluliferum (teleomorph)
Chaetomium affine Corda —see C. elatum * (C. affine is a synonym of C. globosum according to CBS
Filamentous Fungi Database 2006)
Chaetomium aureum Chivers
Kubatova (this paper): CCF 3252, fruit tea, Brno, S Moravia;
Kubatova (this paper): CCF 3624, surface soil crust, Ralsko, N Bohemia.
Chaetomium bainieri Munk — see C. globosum’
Chaetomium bostrychodes Zopf
Baudys (1925)';
Baudys and Picbauer (1925): paper, Brno, S Moravia;
Hubalek (1974a): feathers of Phasianus colchicus, Larus ridibundus, Passer domesticus,
P. montanus, former Czechoslovakia';
Hubalek (1974b): feather of four bird species, former Czechoslovakia’;
Hubalek et al. (1979) as C. microcephalum: hair of small mammals, former Czechoslovakia or for-
mer Yugoslavia';
Urosevic¢ (1979) as C. bostrichoides: seeds of spruce and pine, Bohemia and Moravia.
Chaetomium circinatum Chivers
Fassatiova (1966): soil of steppe, Doutnac hill, Bohemian Karst, central Bohemia.
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Chaetomium cochliodes Palliser — see C. globosum’
Chaetomium comatum (Tode) Fr. — see C. elatum'
Chaetomium crispatum Fuckel
Baudys (1925) as C. streptothrix;
Hubélek et al. (1979): hair of small mammals, former Czechoslovakia or former Yugoslavia';
Kubdtova and Vaiiova (2001): CCF 3184, soil, Sumava Mts., SW Bohemia.
Chaetomium dolichotrichum L. M. Ames — see C. funicola’
Chaetomium elatum Kunze: Fr.
Corda (1837) as C. lageniforme: rotten paper, Reichenberg (Liberec), N Bohemia;
Corda (1840) as C. affine: leaves of Quercus sp., Prague, central Bohemia;
Opiz (1852)', also as C. affine and C. lageniforme;
Thiimen (1875): Teplice and Kacina (,Kacin“), Bohemia;
Thiimen (1875) as C. comatum: Kacina (,Kacin“), Bohemia;
Baudys (1925)" as C. comatum;
Baudys and Picbauer (1925) as C. comatum: paper, Brno, S Moravia;
Picbauer (1927)" as C. comatum;
Picbauer (1929): moist wood, Brno, S Moravia;
Picbauer (1931): stems of Dahlia variabilis, Brno, S Moravia;
Picbauer (1938): dead stems of Dahlia variabilis, Velké Opatovice, Moravia;
Picbauer (1941): straw, Brno, S Moravia;

Svrcek (1963) as C. comatum: excrements and soil under Gymnocladus dioica and Liriodendron

tulipifera, Prague, central Bohemia;
Fassatiova (1966) as C. affine: soil of steppe, Doutnac hill, Bohemian Karst, central Bohemia;
Hubalek et al. (1973): nest of Passer montanus, Parus ater, Sturnus vulgaris, S Moravia,
Hubdlek (1974a, 1974b): feathers and nests of several bird species, former Czechoslovakia;
Hubalek (1976a, 1976b): bird nests, S Moravia.
Chaetomium fieberi Corda —see C. globosum’
Chaetomium funicola Cooke

Hubélek et al. (1973) as C. funicolum: nest of Passer montanus, Phoenicurus phoenicurus,

S Moravia,

Hubalek (1974a, 1974b) as C. funicolum: feathers and nest of several bird species, former Czecho-

slovakia';
Hubalek and Balat (1974) as C. funicolum: nests of Passer montanus, Bzenec, S Moravia;
Hubalek (1976a, 1976b): bird nests, S Moravia;

Hubalek et al. (1979) as C. funicolum: hair of small mammals, former Czechoslovakia or former

Yugoslavia';

Repova (1988) as C. dolichotrichum, forest seeds, former Czechoslovakia';

Kubatova et al. (2003): CCF 3004, arable soil, Prague, central Bohemia.
Chaetomium cf. fusiforme Chivers

Rezac¢ova and Kubatova (2005): green tea (Camellia sinensis), Prague, central Bohemia.
Chaetomium globosum Kunze: Fr.

Opiz (1852)', also as C. fieberti;

UroSevié (1961): seeds of oak, beech, pine, spruce, Czech Republic};

Svrcek (1963) as C. bainieri: soil under stem base of Ginkgo biloba, Prague, central Bohemia,

Fassatiova (1966): soil of forest and steppe, Doutna¢ hill, Bohemian Karst, central Bohemia;

Tomsikova and Novackova (1970): outdoor air, Plzenr, W Bohemia;

Hubaélek et al. (1973): nests of Passer montanus, Sturnus vulgaris, S Moravia;

Hubalek et al. (1973) as C. cochliodes: nests of Passer montanus, Parus ater, S Moravia,

Hubalek (1974a), also as C. olivaceum and C. cochliodes: feathers and nests of several bird species,

former Czechoslovakia';
Hubalek (1974b): feathers of birds, former Czechoslovakia’;
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Hubalek (1974b), also as C. olivaceum and C. cochliodes: feathers and nests of several birds, for-
mer Czechoslovakia';

Hubalek and Balat (1974) as C. cochliodes: nests of Passer montanus, Bzenec, S Moravia;

Hubalek (1976a, 1976b), also as C. olivaceum and C. cochliodes: bird nests, S Moravia;

Hubadlek et al. (1979): hair of small mammals, former Czechoslovakia or former Yugoslavia';

Hubalek et al. (1979) as C. cochliodes: hair of small mammals, former Czechoslovakia or former
Yugoslavia';

Hubalek et al. (1979) as C. olivacewm: hair of small mammals, former Czechoslovakia or former
Yugoslavia';

Urosevi¢ (1979): seeds of spruce and pine, Bohemia and Moravia;

Urosevié (1979) as C. spirale’: seeds of spruce and pine, Bohemia and Moravia;

Cizkova (1983), also as C. spirale’: seeds of Picea abies, Pinus sylvestris, Bohemia and Moravia';

Fassatiova et al. (1987): archive materials, Prague, central Bohemia;

Kubatova (1987): phylloplane of Syringa vulgaris, Lonicera sp., Prague, central Bohemia;

Repovi (1988): forest seeds, former Czechoslovakia';

Repova (1988): soil, former Czechoslovakia';

Fassatiova (1995): archive materials, central Bohemia';

Novakova (1996): CMF ISB 117, apple orchard soil, Bavorov, S Bohemia;

Novakova (1996): CMF ISB 430, mixed forest soil, Netolice, S Bohemia;

Novakova (1996): CMF ISB 566, soil, Chel¢ice, S Bohemia,

Novakova (1996): CMF ISB 940, gut content of Lumbricus rubellus, Chelc¢ice, S Bohemia;

Becvar (1998): substrate of spoil-banks, near Kladno, central Bohemia;

Novotny (1999): roots of Quercus robur, Desov near Moravské Budéjovice, S Moravia;

Kubatova et al. (2000): imported Vietnamese tea, Prague, central Bohemia;

Novakova and Blazkova (2000): soil, Sumava Mts., SW Bohemia;

Kubatova et al. (2003): CCF' 1328, uranium mine, Pfibram, central Bohemia;

Kubatova et al. (2003): CCF 2733, esophagus of man, Brno, S Moravia;

Kubatova et al. (2003): CCF 2785, painting, Trojsky zamek castle, Prague, central Bohemia;

Kubatovi et al. (2003) as C. cochliodes: CCF 2792, hair of horse, Czech Republic';

Novotny (2003): roots of Quercus robur, DeSov near Moravské Budéjovice, S Moravia;

Rezac¢ova and Kubatova (2005): black tea (Camellia sinensis), Prague, central Bohemia.

Chaetomium indicum Corda

Hubadlek et al. (1973): nests of Passer montanus, Phoenicurus phoenicurus, S Moravia';

Hubdlek (1974a, 1974b): feathers and nests of several bird species, former Czechoslovakia;

Hubalek and Balat (1974): nests of Passer montanus, Bzenec, S Moravia;

Hubalek (1976a, 1976b): bird nests, S Moravia;

Hubdlek et al. (1979): hair of small mammals, former Czechoslovakia or former Yugoslavia';

Urosevic (1979): seeds of spruce and pine, Bohemia and Moravia;

Repovi (1986): indoor air in laboratory, Ceské Budéjovice, S Bohemia;

Kubatova (1987): phylloplane of Syringa vulgaris, Lonicera sp., Tilia cordata, Prague, central Bo-
hemia;

Repovi (1988): forest seeds, former Czechoslovakia';

Repova (1988): soil, former Czechoslovakia';

Novakova (1996): CMF ISB 164, apple orchard soil, Bavorov, S Bohemia;

Novakova and Pizl (2002): vermiculture substrate, Sokolnice, S Moravia;

Novakova and Pizl (2003): vermiculture substrate, Mikulcice, Sokolnice, Frydek-Mistek, NE Moravia;

Novakova and Pizl (2003): intestine of Eisenia andrei, Frydek-Mistek, NE Moravia;

Kubatova et al. (2003): CCF 2786, indoor air, Trojsky zamek castle, Prague, central Bohemia;

Kubatova et al. (2003): CCF, 3258, substrate of ash-slag settlings pit, Opatovice, E Bohemia;

Kubatova et al. (2003): CCF 3259, substrate of peat-bog, Krkonose Mts., NE Bohemia.

Chaetomium lageniforme Corda —see C. elatum’
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Chaetomium madrasense Natarajan
Kubatova (this paper): CCF 3412, out-door air, Prague, and CCF 3413, archive materials,
Neratovice, central Bohemia.
Chaetomium microcephalum L. M. Ames — see C. bostrychodes’
Chaetomium murorum Corda
Corda (1837): wall, Prague, central Bohemia;
Svrcek (1963): rotten wood in cavity of stem of Aesculus hippocastanum, soil under Liriodendron
tulipifera, Prague, central Bohemia;
Fassatiova (1966): forest steppe soil, Doutna¢ hill, Bohemian Karst, central Bohemia;
Hubalek et al. (1973): nests of Passer montanus, Parus ater, Ficedulla albicollis, Silta europaea,
Sturnus vulgaris, S Moravia';
Hubalek (1974a): feathers and nests of several bird species, former Czechoslovakia';
Hubdlek (1974b): feathers of birds, former Czechoslovakia';
Hubalek (1976a, 1976b): bird nests, S Moravia;
Hubalek et al. (1979): hair of small mammals, former Czechoslovakia or former Yugoslavia';
Kubatova (1987): phylloplane of Tilia cordata, Prague, central Bohemia;
Becvar (1998): substrate of spoil-banks, near Kladno, central Bohemia;
Kubatova et al. (2003): CCF 2924, archive material, Prague, central Bohemia.
Chaetomium olivaceum Cooke et Ellis — see C. globosum’
Chaetomium perlucidum Sergeeva
Repova (1988): rhizosphere, former Czechoslovakia'.
Chaetomium piluliferum J. Daniels
Fassatiova (1966) as Botryotrichum piluliferum: soil of steppe, Doutna¢ hill, Bohemian Karst,
central Bohemia;
Smrz and Hrnéitik (1981) as B. piluliferum: feed from plant substrata, former Czechoslovakia’;
Prihoda (1982): rotting plant matter of tobacco, Kostelec nad C. L., central Bohemia;
Fassatiova et al. (1987) as B. piluliferum: indoor air of archive, Prague, central Bohemia;
Repova (1988) as B. piluliferum: indoor air of archives, former Czechoslovakia';
Repova (1988) as B. piluliferum: soil, former Czechoslovakia';
Hysek (1993) as B. piluliferum: forest soils, Strouha and Vojitov near Temelin, S Bohemia;
Kubatova and Prasil (1995) as B. piluliferum: wall of flat, Usti nad Labem, N Bohemia;
Novakova (1996) as B. piluliferum: CMF ISB 218, apple orchard soil, Bavorov, S Bohemia,
Novakova (1996) as B. piluliferum: CMF ISB 445, CMF ISB 537, CMF ISB 561, soil, Chelcice, S Bo-
hemia;
Pazdziora (2000) as B. piluliferum: dwelling, Ji¢in district, NE Bohemia;
Novikova (2001) as B. piluliferum: forest soil, Sumava Mts., S Bohemia;
Kubatova et al. (2003) as B. piluliferum: CCF 1155, wellington boots, Vizovice, E Moravia;
Novakova and Pizl (2003) as B. piluliferum: vermiculture substrate, Frydek-Mistek, NE Moravia.
Chaetomium reflexum Skolko et J. W. Groves
Hubdlek (1974a): feathers of Anser anser, Passer domesticus, former Czechoslovakia';
Hubélek (1974b): feathers and nests of several birds, former Czechoslovakia’;
Kubatova (1987): phylloplane of Ulmus carpinifolia, Prague, central Bohemia.
Chaetomium robustum L. M. Ames
Kubatova (this paper): CCF 3260, out-door air, Prague, central Bohemia.
Chaetomium spinosum Chivers
Novakova and Pizl (2003): vermiculture substrate, Mikul¢ice, Frydek-Mistek, NE Moravia.
Chaetomium spirale Zopf *— see C. globosum
Chaetomium spirochaete Palliser
Svréek (1963): soil under Juglans cinerea, Prague, central Bohemia.
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Excluded records

Chaetomium fiscicola Petr. — current name Zopfiella leucotricha (Speg.) Malloch et Cain (according
to Arx et al. 1986 and CBS Filamentous Fungi Database 2006)
Petrak (1915) as C. fiscicolum: rotten twigs of Salix sp., E Moravia.

Chaetomium merdarium — unknown name, probably a mistake
Konec¢ny and Smrz (1979): storage space for eggs, former Czechoslovakia'.

In the above list, 17 currently accepted Chaetomium species known from the
Czech Republic are given. They were isolated or found on many different sub-
strates: excrements, bird feathers and nests, hair, soil, rhizosphere, roots, leaves,
phylloplane, stems of herbs, straw, wood, seeds, tea, feed, paper, archive materi-
als, clinical material, and air. Twenty-five strains of nine Chaetomium species are
at present maintained in culture collections in the Czech Republic (see accession
numbers in the list above).

The first published finds of Chaetomium from our area are probably
C. elatum, C. globosum and C. murorum by Corda (1837). The most often re-
corded species are C. globosum (mentioned in 26 papers), C. elatum (18),
C. indicum (15), C. murorum (12), C. piluliferum (12), and C. funicola (9). The
author aimed to complete a list of Chaetomium records in the Czech Republic;
nevertheless it is possible that some papers were neglected, thus the species list
should be considered as preliminary.

Regarding this species-rich genus, the 17 species known from the Czech Re-
public is a somewhat low number. However, the numbers of Chaetomium species
recorded in other countries are neither very high, whether dealing both small or
large countries, or different substrates. For example, Lodha (1964) reported 12
species from dung in India. Novak (1966) recorded 15 Chaetomium species from
soil and herbal material in Hungary. Robledo and Cifuentes (1986) recorded 16
Chaetomium species in Mexico. Smickaya et al. (1986) listed 18 species for the
area of Ukraine. Cherepanova (1989b) reported 45 species from the large area of
the former Soviet Union. Soytong (1990) reported 15 species of Chaetomium
from soils in Thailand. Lorenzo (1993) cited 13 species from Argentina. Lizon and
Bacigalova (1998) mentioned ten species from various substrates in Slovakia. Bell
(2005) reported 16 coprophilous species of Chaetomium from Australia.

Although Chaetomium did not belong to neglected genera, comprehensive
data on occurrence and distribution of some known as well as newly described
Chaetomium species in individual countries are somewhat poor. Many data on
their occurrence are also hidden in herbaria. Thus it seems that a new mono-
graphic treatment of this striking genus would be very appreciated.
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Notes to three Chaetomium species isolated in the Czech Republic for the
first time

Chaetomium aureum Chivers 1912 Figs. 1and 2

Syn. Chaetomium trilaterale Chivers 1912
C. trilaterale var. diporum J. C. Cooke 1973
and others (according to Arx et al. 1986)

Morphological characteristics of the studied strains (CCF
3252, CCF 3624)

Colonies on PCA after two weeks grey to grey-green due to formation of
ascomata, the reverse is grey-violet, agar vinaceous. Colonies on CMA similar, dif-
fering only in rather weak sporulation and more intensive pigments. Colonies on
MEA have an ochraceous mycelium; orange to vinaceous red pigments are pro-
duced into agar; the reverse is dark vinaceous; ascomata are not formed. Growth
of colonies is better on CMA (see Tab. 2), sporulation is better on PCA, formation
of pigments is most pronounced on MEA and CMA (Fig. 2a-b). Growth at 37 °C is
better than at 24-26 °C (Tab. 2), however no sporulation was observed at 37 °C af-
ter 14 days. No growth was observed at 42 °C.

Ascomata (Fig. 1a) globose, c. 140 pm diam. Ascomatal hairs dark pig-
mented, septate, verrucose, arcuate, apically coiled, 4-6 pm wide near the base,
up to 2 pm near the tip. Asci (Fig. 1b) clavate, 8-spored, about 35 x 11 pm. Asco-
spores brown, in strain CCF 3252 (Fig. 1c) navicular, with germ pores at both
ends, 8-9.5 x 5-6 pm, in strain CCF 3624 (Fig. 2¢) inaequilaterally fusiform, with
single germ pore, 9-12 x 5 pm.

Observations of microscopic and macroscopic features are in accordance with
the broad concept of C. aureum by Arx et al. (1986). Strain CCF 3252 with its
biporate ascospores fits to C. trilaterale var. diporum (= syn. of C. aureum). Its
navicular to reniform ascospores also resemble the close species C. cupreum
Ames. This species however differs by copper coloured hairs. Both isolated
strains differ also slightly in colony diameters. It is not sure, if it is an isolate-typi-
cal feature or if the quality of the inoculum used (unequal size or different age)
plays a role here.

Distinguishing features. Production of vinaceous red pigments, arcu-
ate and apically coiled hairs, inaequilaterally fusiform or navicular ascospores,
good growth at 37 °C.

Notes on habitat and distribution. The species is known from many
coutries and from various substrates. It was reported from seeds of Capsicum
annuum and Cucumsis sativus in USA (Skolko and Groves 1953), from Avena
sativa in Canada (Conners 1967), from Fragaria sp. in Canada (Ginns 1986).
Bernat et al. (1984) isolated Chaetomium trilaterale from agricultural soils in
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Slovakia. Several records are mentioned in Arx et al. (1986) and in CBS Filamen-
tous Fungi Database (2006): from tobacco, from Arachis hypogaea (USA), from
soil (USA, Ecuador, Ivory Coast, South Africa), dung (Canada, East Africa), com-
post (Brazil). Soytong (1990) recorded this species from soils in Thailand.
Zhdanova et al. (1995, 2001) considered this species a bioindicator of soils pol-
Iuted with radionuclides near Chernobyl, Ukraine. They reported this species also
from radioactive forest litter near Chernobyl (Zhdanova et al. 2005). Chaetomium
aureum was also isolated from hypersaline water of the Dead Sea (Molitoris et al.
2000), from pineapple field soil and snap bean seed in Japan (Watanabe 2002), and
it was reported to be associated with mangrove in Japan (Schmit and Shearer
2003). Zang et al. (2004) found this species associated with roots of Cypripedium
flavum in China together with Papulaspora byssina.

Chaetomium madrasense Natarajan 1971 Fig. 3

Morphological characteristics of the studied strains (CCF
3412, 3413)

Colonies on PCA and CMA after two weeks dark grey due to formation of
ascomata. No pigments produced into the agar medium. Colonies on MEA olive green.
Sporulation is good on all three media. Growth of colonies is better on CMA. Growth at
37 °C is variable: 6-22 mm after 7 days on PCA (Tab. 2). At 42 °C no growth.

Ascomata (Fig. 3a) subglobose, c. 250-315 x 160-220 pm. Ascomatal
hairs on PCA whitish, on MEA yellowish in reflected light, undulate or coiled,
septate, finely verrucose, c. 2.5-3 pm thick. Asci (Fig. 3b) clavate, 8-spored, c. 60
x 18 pm. Ascospores (Fig. 3c) brown, smooth, broadly limoniform to
subglobose in face view, slightly biapiculate, usually with a bulge (in lateral view),
with an apical pore, 8-10 x 7 pm. Ascospores are pushed out of the ascoma in dis-
torted bands.

Most of morphological features agree with those given by Arx et al. (1986),
only the size of ascospores of our strain fit to the lower dimensions mentioned by
Arx et al. and the ascomatal hairs of our strains are somewhat pale.

Distinguishing features. Itis similar to C. globosum and C. sphaerale,
however differs by ascospores which have a distinct bulge at one side. C. citri-
num has similar ascospores of irregular shape, however its ascomatal hairs are
hyphae-like.

Notes on habitat and distribution. C. madrasense is considered to be
arather common species (Arx et al. 1986). It is known from several types of substrate
from various regions of the world: e.g. from the rhizosphere of Pennisetum
typhoides and a leaf of Triticum aestivum (India), from seed of Linum
usttatissimum and dung of goat (Israel), from soil (Kenya), from dung (France), and
from Gossypium humitectum (Argentina) (CBS Filamentous Fungi Database 2006).
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Fig. 1. Chaetomium aureum CCF 3252.

1la — ascoma, bar = 100 pm;

1b — ascus with immature ascospores, bar = 10 pm;
1c - ascospores, bar = 10 pm.

Fig. 2. Chaetomium aureum CCF 3624.

2a — colony on MEA, 8 days, 25 °C, bar = 10 mm;
2b - colony on CMA, 8 days, 25 °C, bar = 10 m;
2¢ — ascospores, bar = 10 pm.

Photo A. Kubatova
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Fig. 3. Chaetomium madrasense CCF 3412.

3a — ascoma, bar = 100 pm;

3b — asci with immature ascospores, bar = 20 pm;
3¢ — ascospores, bar = 10 pm.

Fig. 4. Chaetomium robustum CCF 3260

4a — ascoma, bar = 100 pm;

4b — ascomatal wall cells near the ostiolum, bar = 50 pm;
4c¢ - ascospores, bar = 10 pm.

Photo A. Kubatova
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Chaetomium robustum L. M. Ames 1963 Fig. 4

Morphological characteristics of the studied strain (CCF 3260)

Colonies on PCA have no aerial mycelium after two weeks; centre of colo-
nies dark grey due to forming of ascomata, the reverse pale. Colonies on CMA
similar, differing only in the formation of scarce mycelium, pale yellow pigments
in agar and yellow-grey reverse. Colonies on MEA grow poorly, are yeast-like, with
yellowish centre; ascomata not formed. Growth of colonies and sporulation better
on PCA and CMA (see Tab. 2). No growth at 37 °C and 42 °C.

Ascomata (Fig. 4a) elongated, ampulliform, c. 300-500 x 180-310 pm.
Ascomatal wall cells (Fig. 4b) near the ostiolum elongated and arranged in
pallisade-like rows. Ascomatal hairs on CMA grey in reflected light, poorly
branched, septate, verrucose, spirally coiled, 5-7.5 pm thick at lower part, ta-
pered; lateral hairs seta-like, not coiled. Asci clavate, 8-spored, c. 35-37 x 10-11 pm.
Ascospores (Fig. 4c) brown pigmented, broadly limoniform, with an apical
germ pore, 6 x 5.5 pm.

This observation is in accordance with Arx et al. (1986).

Distinguishing features. Two types of hairs (coiled and tapered),
pallisade-like rows of elongated cells near the ostiolum, broadly limoniform asco-
spores with one germ pore.

Notes on habitat and distribution. Only scarce information exists
on C. robustum finds. Arx et al. (1986) and CBS Filamentous Fungi Database
(2006) mentioned strains isolated from soil in USA, Mexico, Jamaica and Israel
and from litter in Jamaica. Bell (2005) recorded this species on dung in Australia.

Tab. 2. Colony diameters (mm) of three examined Chaetomium species on PCA, CMA and MEA at
24-26 °C, 37 °C and 42 °C.

Incubation Medium, days | C. aureum C. aureum C. madrasense | C. madrasense | C. robustum
temperature CCF 3252 CCF 3624 CCF 3412 CCF 3413 CCF 3260
24-26 °C PCA7 22-29 28-33 41-57 4660 32-38
PCA 10 36—43 43-45 68—whole dish | 78—whole dish | 48-56
PCA 14 52-56 61-63 78—whole dish | 82—whole dish | 75-85
CMA 7 25-3b 28-30 48-66 5767 31-35
CMA 10 42-50 44-45 68—whole dish | whole dish 46-51
CMA 14 59—65 66 whole dish whole dish 67-7H
MEA 7 24-30 30-32 32—42 31-40 11-14
MEA 10 33-38 47 58-70 58—whole dish | 13—-14
MEA 14 40-52 6667 whole dish whole dish 15-17
37°C PCA7 28-38 40-45 6-13 9-22 no growth
PCA 10 48-54 55-60 10-25 15-36 no growth
PCA 14 5367 64-65 23-39 25-50 no growth
42 °C PCAT7 no growth no growth no growth no growth no growth

167



CZECH MYCOL. 58(3-4): 155-171, 2006
ACKNOWLEDGEMENTS

The author is indebted to Dr. V. Ostry (National Institute of Public Health,
Brno) for providing a Chaetomium strain from food.

This study was supported by an institutional project of the Ministry of Educa-
tion, Youth and Sports of the Czech Republic (MSM 0021620828) and partly also
by a grant of the Ministry of Environment of the Czech Republic (SM/2/90/05) and
Ministry of Agriculture of the Czech Republic (13/2006-2199St).

REFERENCES

ABDULLAH S. K. and ZORA S. E. (1993): Chaetomium mesopotamicum, a new thermophilic species
from Iraqi soil. — Crypt. Bot. 3: 387-389.

AMES L. M. (1963): A monograph of the Chaetomiaceae. — 125 p. Washington.

ARX J. A. von, DREYFUSS M. and MULLER E. (1984): A revaluation of Chaetomium and the
Chaetomiaceae. — Persoonia 12(2): 169-179.

ARX J. A. VON, GUARRO J. and FIGUERAS M. J. (1986): The ascomycete genus Chaetomium. — Beih. Nova
Hedwigia 84: 1-162.

BAINIER G. (1910): Monographie des Chaetomidium et des Chaetomium. — Bull. Soc. Mycol. Fr. 25:
191-237.

BAUDYS E. (1925): Prispévek k rozsifeni mikromycetii u nas [La seconde contribution pour
élargissement des micromycetes dans la Bohéme (en Tcheque)]. — Cas. Morav. Mus. Zem. 22-23:
1-31 [in Czech].

BAUDYS E. and PICBAUER R. (1925): Piispévek ke kvétené hub Ceskoslovenské republiky I. [Addenda
ad floram Cechoslovakiae mycologicam L]. — Sborn. Klubu Ptirod. Brno 7: 44-68 [in Czech].

BECVAR K. (1998): Occurrence and diversity of microfungi and their communities in substrata of spoil
banks. — Novit. Bot. Univ. Carol. 12/1998: 53-71.

BELL A. (2005): An illustrated guide to the coprophilous Ascomycetes of Australia. — 172 p. Utrecht.

BERNAT J., DUBOVSKA A. and BRAUNOVA O. (1984): Micromycetes in agricultural soils of Slovakia. —
Acta Fac. Rer. Natur. Univ. Comen. — Microbiol. 13: 3-21.

CBS Anamorph-Teleomorph Database (2006): http://www.cbs.knaw.nl/

CBS Filamentous Fungi Database (2006): http://www.cbs.knaw.nl/

CHEREPANOVA N. P. (1989a): Sistéma roda Chaetomium Kze.: Fr. — Novosti Sist. Niz. Rast. 26: 91-93.

CHEREPANOVA N. P. (1989b): Sumcatyje griby roda Chaetomium. — 165 p. Leningrad [in Russian].

CONNERS L. L. (1967): An annotated index of plant diseases in Canada and fungi recorded on plants in
Alaska, Canada and Greenland. — Res. Br. Can. Dept. Agr. Publ. 1251: 1-381.

CORDA A. C. J. (1837): Icones fungorum hucusque cognitorum. Vol. 1. — 32 p., 7 tabs. Prague.

CORDA A. C. J. (1840): Icones fungorum hucusque cognitorum. Vol. 4. — 53 p., 10 tabs. Prague.

CiZKovA D. (1983): Mykoflora semen a $iSek smrku ztepilého (Picea excelsa Link) a borovice lesni
(Pinus silvestris L.) [The mycoflora of seeds and cones of Norway spruce (Picea excelsa Link) and
Scotch pine (Pinus silvestris L.)]. — Sborn. Ust. Apl. Ekol. Ekotech. VSZ Praha 1: 49-65 [in Czech].

DECOCK C. and HENNEBERT G. L. (1997): A new species of Chaetomium from Ecuador. — Mycol. Res.
101: 309-310.

FASSATIOVA O. (1966): Bodenmikromyceten am Hiigel Doutna¢ im Bohmischen Karst. — Preslia 38:
1-14.

FASSATIOVA O. (1995): Micromycetes in archives and book depositories in the Czech Republic. — Czech
Mycol. 48(1): 77-86.

168



KUBATOVA A.: CHAETOMIUM IN THE CZECH REPUBLIC AND NOTES TO THREE NEW RECORDS

FASSATIOVA O., KUBATOVA A., PRASIL K. and VANOVA M. (1987): Mikroskopické houby v archivnim
prostiedi. — Ces. Mykol. 41(1): 8-15.

GENBANK (2006): http://www.ncbi.nlm.nih.gov/Taxonomy/

GENE J. and GUARRO J. (1996): A new Chaetomium from Thailand. — Mycol. Res. 100: 1005-1009.

GINNS J. H. (1986): Compendium of plant disease and decay fungi in Canada 1960-1980. — Res. Br. Can.
Agric. Publ. 1813: 1-416.

HORIE Y. and UDAGAWA S.-I. (1990): New or interesting Chaetomium species from herbal drugs. —
Trans. Mycol. Soc. Jap. 31: 249-258.

HUBALEK Z. (1974a): Dispersal of fungi of the family Chaetomiaceae by free-living birds. I. A survey of
records. — Ces. Mykol. 29: 179-183.

HUBALEK Z. (1974b): Fungi associated with free-living birds in Czechoslovakia and Yugoslavia. — P¥ir.
Pr. Ustavii Cs. Akad. Véd Brno 8(3): 1-62.

HUBALEK Z. (1975): Dispersal of fungi of the family Chaetomiaceae by free-living birds. IIl. Remarks on
dispersal mechanisms. — Ces. Mykol. 29: 179-183.

HUBALEK Z. (1976a): Influence of pH on the occurrence of fungi in birds” nests. — Zeitschr. Allg.
Mikrobiol. 16(1): 65-72.

HUBALEK Z. (1976b): Influence of substrate moisture on the occurrence of fungi in birds” nests. —
Zeitschr. Allg. Mikrobiol. 16(3): 221-227.

HUBALEK Z. (1976¢): Srovnani vyskytu Chaetomium Kunze ex Fries na volné Zijicich savcich a ptacich
[Comparison between the occurrence of Chaetomium Kunze ex Fries on free-living mammals and
birds]. — Ces. Mykol. 30: 200-206 [in Czech].

HUBALEK Z. and BALAT F. (1974): The survival of microfungi in the nests of Tree—Sparrow (Passer
montanus L.) in the nest-boxes over the winter season. — Mycopathol. Mycol. Appl. 54(4): 717-530.

HUBALEK Z., BALAT F., TOUSKOVA J. and VLK J. (1973): Mycoflora of birds nests in nest-boxes. —
Mycopathol. Mycol. Appl. 49: 1-12.

HUBALEK Z., ROSICKY B. and OTCENASEK M. (1979): Fungi on the hair of small wild mammals in Czecho-
slovakia and Yugoslavia. — Ces. Mykol. 33: 81-93.

HYSEK J. (1993): Studium spektra mikromycet vybranych lesnich ptid [The study of microfungal spec-
trum in selected forest soils]. — Pr. Vyzk. Ust. Lesn. Hosp. Mysl. 78: 19-31 [in Czech].

CHIVERS A. H. (1915): A monograph of the genera Chaetomium and Ascotricha. — Mem. Torrey Bot.
Club 14: 155-240 [cit. sec. Arx et al. 1986].

KIRK P. M., CANNON P. F., DAVID J. C. and STALPERS J. A. (2001): Dictionary of the Fungi. 9th Ed. — 655 p.
Wallingford.

KONECNY S. and SMRZ P. (1979): Vyskyt mikromycetii ve skladovacich prostorach. — Veterinarstvi 29:
39-41 [in Czech].

KUBATOVA A. (1987): Microscopic fungi in the phylloplane of some wood species. — Novit. Bot. Univ.
Carol. 3/1987: 9-23.

KUBATOVA A. and PRASIL K. (1995): Microfungi from the walls of flats. — Novit. Bot. Univ. Carol. 9/1995:
21-28.

KUBATOVA A. and VANOVA M. (2001): Present state of research on soil microfungi of the Bohemian For-
est (Sumava Mts.). — Silva Gabreta 7: 165-176.

KUBATOVA A., VANOVA M. and PRASIL K. (2003): CCF Catalogue of filamentous fungi. — Novit. Bot. Univ.
Carol. 16/2002: 6-137.

KUBATOVA A., VANOVA M., PRASIL K. and FASSATIOVA O. (2000): Microfungi contaminating foods with
low water content. — Novit. Bot. Univ. Carol. 13/1999: 13-25.

LEE S. and HANLIN R. T. (1999): Phylogenetic relationships of Chaetomium and similar genera based on
ribosomal DNA sequences. — Mycologia 91(3): 434-442.

LIZON P. and BACIGALOVA K. (1998): Huby [Fungi]. — In: Marhold K. and Hindak F. [eds.], Zoznam nizS$ich
a vysSich rastlin Slovenska [Checklist of non—vascular and vascular plants of Slovakial], p. 101-227,
Bratislava.

LODHA B. C. (1964): Studies on coprophilous fungi. I. Chaetomium. — J. Ind. Bot. Soc. 43(1): 121-140.

169



CZECH MYCOL. 58(3-4): 155-171, 2006

LORENZO L. E. (1993): Especies coprofilas de la familia Chaetomiaceae en la Patagonia (Argentina). —
Bol. Soc. Argent. Bot. 29(3-4): 159-172.

MAZZUCCHETTI G. (1965): Microfunghi della cellulosa e della carta attivita’ e inquadramento
sistematico. Il genere Chaetomium. — 364 p. Roma.

MOLITORIS H. P, BUCHALO A. S., KURCHENKO 1., NEVO E., RAWAL B. S., WASSER S. P. and OREN A. (2000):
Physiological diversity of the first filamentous fungi isolated from the hypersaline Dead Sea. —
Fung. Div. 5: 55-70.

NovVAK E. T. (1966): Chaetomium—Arten aus Ungarn. — Ann. Univ. Sci. Budapest, Rolando E6tvos nom.,
Sect. Biol. 8: 201-222.

NOVAKOVA A. (1996): Collection of microscopic fungi ISB. Catalogue of strains. — 32 p. Ceské
Budéjovice.

NOVAKOVA A. (2001): Soil saprotrophic micromycetes in Norway spruce forests in the Sumava National
Park. — Silva Gabreta 7: 177-184.

NOVAKOVA A. and BLAZKOVA P. (2000): Mikroskopické houby v pidach vybranych horskych smréin
Ceské republiky [Microscopic fungi in soils of selected mountain spruce forests in the Czech Re-
public]. — Silva Gabreta 5: 63-68 [in Czech].

NOVAKOVA A. and PrZL V. (2002): Mykofléra vermikomposti a stievniho traktu Eisenia andrei
[Mycoflora of vermicultures and intestines of Eisenia andrei]. — In: Zivot v pode [Life in soil], 3.
medzinarodny semindr [3rd Int. Conf.], p. 116-122, Bratislava [in Czech].

NOVAKOVA A. and PIZL V. (2003): Mycoflora of the intestine of Eisenia andrei (Oligochaeta,
Lumbricidae) and in vermiculture substrata. — Czech Mycol. 55(1-2): 83-102.

NOVOTNY D. (1999): Srovnani dvou metod pouzitych pii studiu mikroskopickych hub kofent dubi. — In:
Jankovsky L., Krej¢itt R. and Antonin V. [eds.], Houby a les, Sbornik referati, p. 161-164, Brno [in Czech)].

NOVOTNY D. (2003): A comparison of two methods for the study of microscopic fungi associated with
oak roots. — Czech Mycol. 55(1-2): 73-82.

OPIZ F. M. (1852): Seznam rostlin kvéteny ceské. — 216 p. Praha [in Czech].

OSTRY V., RUPRICH J., SKARKOVA J., PROCHAZKOVA I. and KUBATOVA A. (2002): MYKOMON — monitoring
project of toxigenic fungi in food in years 1999-2001. — Mycotox. Res. 18A(2): 193-197.

PAZDZIORA E. (2000): Mikroskopické vlaknité houby v bytech. — In: Davidova P. and Rupes P. [eds.],
Sbornik referati IV. konference DDD 2000, p. 125-137, Podébrady.

PETRAK F. (1915): Beitrige zur Pilzflora von Mihren und Osterr.—Schlesien. — Ann. Mycol. 13: 44-51.

PICBAUER R. (1927): Addenda ad floram Cechoslovakiae mycologicam III. — Sbornik Vys. Sk. Zeméd.
Brno, Fak. Lesn. 1927/D7: 3-25.

PICBAUER R. (1929): Addenda ad floram Cechoslovakiae mycologicam IV. — Sborn. Vys. Sk. Zeméd.
Brno, Fak. Lesn. 1929/D13: 1-28.

PICBAUER R. (1931): Addenda ad floram Cechoslovakiae mycologicam V. — Sborn. Vys. Sk. Zemé&d.
Brno, Fak. Lesn. 1931/D18: 1-30.

PICBAUER R. (1938): Addenda ad floram Cechoslovakiae mycologicam. Pars VIIIL. — Verh. Naturforsch.
Ver. Briinn 69: 29-45.

PICBAUER R. (1941): Beitrag zur Pilzflora von Bohmen, Midhren und der Slowakei. — Verh. Naturforsch.
Ver. Briinn 73: 177-203.

PILAT A. (1938): Seznam druhui hub, popsanych A. C. J. Cordou s udanim originalnich exemplait, které
jsou uloZeny v herbati Narodniho muzea v Praze [Liste der von A. C. J. Corda beschriebenen
Pilzarten, mit Angabe der Originalexemplare, die im Herbarium des Nationalmuseums in Prag
aufbewahrt sind]. — Sborn. Nar. Muz. Praha 1B(10): 139-170.

PRIHODA A. (1982): Houby rostouci na tabikové drti [The fungi rotting plant matter of tobacco]. — Ces.
Mykol. 36(1): 40—44 [in Czech].

ROBLEDO M. and CIFUENTES J. (1986): Nuevos registros del genero Chaetomium (Chaetomiaceae) en
Mexico. — Rev. Mex. Mic. 2: 279-295.

RODRIGUEZ K., STCHIGEL A. and GUARRO J. (2002): Three new species of Chaetomium from soil. —
Mycologia 94: 116-126.

170



KUBATOVA A.: CHAETOMIUM IN THE CZECH REPUBLIC AND NOTES TO THREE NEW RECORDS

REPOVA A. (1986): V§skyt mikroskopickych hub v ovzdusi budovy CSAV v Ceskych Budéjovicich [Oc-
currence of microscopic fungi in air of the building of the Czechoslovak Academy of Sciences in
Ceské Budgjovice]. — Ces. Mykol. 40: 19-29 [in Czech].

REPOVA A. [ed.] (1988): Materialy k seznamu mikroskopickych hub izolovanych v CSSR v roce 1986. —
Mykol. Listy 33: 8-13 [in Czech].

REPOVA A. (1989a): Soil micromycetes from Czechoslovakia — a list of isolated species with bibliogra-
phy. II. — Ces. Mykol. 43: 169-175.

REPOVA A. (1989b): Soil micromycetes from Czechoslovakia — a list of isolated species with bibliogra-
phy. IL. - Ces. Mykol. 43: 235-243.

REZACOVA V. and KUBATOVA A. (2005): Saprobic microfungi in tea based on Camellia sinensis and on
other dried herbs. — Czech Mycol. 57(1-2): 79-89.

SETH H. K. (1970): A monograph of the genus Chaetomium. — Beih. Nova Hedwigia 37: 1-133 p., 117
figs.

SCHMIT J. P. and SHEARER C. A. (2003): A checklist of mangrove—associated fungi, their geographical
distribution and known host plants. — Mycotaxon 80: 423-477.

SKOLKO A. J. and GROVES J. W. (1953): Notes on seed-borne fungi VII. Chaetomium. — Can. J. Bot. 31:
779-809.

SMICKAYA M. F., SMYK L. V. and MEREZHKO T. A. (1986): Opredélitel pirenomycetov USSR. — 363 p. Kiev
[in Russian].

SMRZ P. and HRNCIRIK K. (1981): Termofilni mykofléra ve velkochovech skotu. — Veterinarstvi 31(7):
299-300 [in Czech].

SOYTONG K. (1990): A taxonomic study of Chaetomium spp. in Thailand. — In: Reisinger A. and
Bresinsky A. [eds.], 4th International Mycological Congress Abstracts, p. 55, Regensburg.

SVRCEK M. (1963): Askomycety izolované z pudy a dfeva metodou Krzemieniewskych [Ascomycetes
isolated from soil and wood by the method of H. and S. Krzemieniewski]. — Ces. Mykol. 17(3):
134-140 [in Czech].

THUMEN F. VON (1875): Beitrige zur Pilz—Flora Bohmens. — Verhandl. Zool.—-Bot. Ges. Wien 25: 523-554.

TOMSIKOVA A. and NOVACKOVA D. (1970): Zum Studium der opportunistischen Pilze. 1. Pilzflora in der
Atmosphiire von Pilsen (CSSR) (Teil A). — Mykosen 13(12): 589-602.

UDAGAWA S. (1960): A taxonomic study on the Japanese species of Chaetomium. — J. Gen. Appl.
Microbiol. 6: 223-251.

UDAGAWA S.-I., UCHIYAMA S. and KAMIYA S. (1994): Two new species of pyrenomycetous Ascomycetes
from New Caledonia. — Mycoscience 35: 319-325.

UROSEVIC B. (1961): Mykoflora Zaludi v obdobi dozravani, sbéru a skladovani [Fungi of acorns in the
period of ripening, collection and storage]. — Pr. Vyzk. Ust. Lesn. CSSR 21: 81-203 [in Czech].

UROSEVIC B. (1979): K otazce patogenity mykoflory semen jehli¢nant [On the problem of the pathoge-
nicity of the mycoflora in conifer seeds]. — Lesnictvi 25(4): 325-338 [in Czech].

WATANABE T. (2002): Pictorial atlas of soil and seed fungi. 2nd ed. — 486 p. Boca Raton etc.

ZANG M., WANG R. L. and HU H. (2004): Bulbils exist in root of Cypripedium flavum. — Acta Bot.
Yunnan. 26(5): 495-496.

ZOPF W. (1881): Zur Entwicklungsgeschichte der Ascomyceten: Chaetomium. — Nova Acta K.
Leop.—Carol. Akad. Nat. 42(5): 199-292. [cit. sec. Arx et al. 1986]

ZHDANOVA N. N., KUCHMA N. D., VASILEVSKAYA A. 1., ZAKHARCHENKO V. A., NAKONECHNAYA L. T. and
ARTYSHKOVA L. V. (2005): Mycobiota of forest litter of Chernobyl limit zone and its influence on
""Cs accumulation by pine seedlings (Pinus silvestris). — Mikol. Fitopatol. 39(1): 18-26.

ZHDANOVA N. N., ZAKHARCHENKO V. A.; ARTYSHKOVA L. V., SCHKOLNY A. T. and VASILEVSKAYA A. 1. (2001):
Mycobiota of radionuclides polluted soils of limits zone of ChNPP in 14 years after accident. —
Mikol. Fitopatol. 35(6): 1-8.

ZHDANOVA N. N., ZAKHARCHENKO V. A., VASILEVSKAYA A. 1., PUSHKAREV A. V., NAKONECHNAYA L. T. and
ARTYSHKOVA L. V. (1995): New approach to the revelation of micromycetes — bioindicators of soil
pollution in ukrainian woodlands. — Mikol. Fitopatol. 29(1): 23-29 [in Russian].

171



