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ABSTRACT: Taxonomical studies of soil-borne fungi were performed. Soil samples were
coliected from greenhouses located in Jinju-City, Korea. Soil dilution plating method was
adopted for the pure isolation. Seven ascomycetous fungi were isolated from the soil snmples,
and subsequently identificd. Among them, five isolates, Chaetomium brasiliense, C. indicum,
Corynascus sepedonium, Petriella sordida, and Thielavia fragilis have never been reported in
Kerea. Both teleomorphic and anamorphic states were ebserved in the two species, Corynascus
sepedonium and Petriella sordida, and only teleomorphic state was observed in Thielavia fragilis,
Chaetomium indicum, and Chaetomium brasiliense. Hlustrated descriptions are presented for the

isolates examined in the present study.
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Most sordarialean fungi known as copro-
philous ascomycetes are saprobes in cellulosic
substrates including dung, wood, and seil.
Their taxonomic status and ordinal concept
are not in complete comsent among fungal
taxonomists. Based on the centrum structure,
members of current sordarialean fungi were
placed in the separate orders, Microascales,
Coronophorales, and Sphaeriales under the
class Euascomycetes by Luttrell (1951). There-
after sordarialean fungl did not locate their
exclusive position as a monophyletic group
untill Barr (1876, 1990) established the order
Sordariales under the subclass Parenchymato-
mycetidae based on the characteristics of cen-
trum and ascomatal peridium. Phylogenetic
studies on perithecial ascomycetes using DNA
sequences revealed a number of sordarialean
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species form a monophyletic groups within
the clade containing Ophiostomatales, Diapor-
thales, and Xylariales (Alexopoulos ef al.,
1996). Even though many taxonomic studies
are left over, the order Sordariales are broad-
iy accepted. Hawksworth et al. (1995} assign-
ed eight families, 121 genera, and 676 species
to the Sordariales. Alexopoulos ef ¢l. (1996)
adopted the Sordariales to encompass six
famnilies.

Sordarialean fungi are charactevized by
cleistothecial ascomata or membranous-walled
perithecia with short ostioles. Asci produced
in basal fasicles often have apical ring which
does not blue in iodine. Ascus walls may he
evanescent. Ascospores are hyaline to pig-
mented, at least in part, with germ pores or
slits, and may bear gelatinous sheaths and
appendages. The spores in some species are
shot out with some force and the gelatinous
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appendages aid in the adherence of the spores
to neighboring grasses and herbs. Conidia,
when present, are small phialospores borne
on short phialides, or catenulate blastospores
and aleuriospores in a few species.

Most of sordarialean fungi did not come
into the spotlight of scientists, but several
species including Neurospora and Sordario
have proved of great value as experimental
organisms (Alexopoulos ef al., 1998).

There have been many studies on the
community ecology of microfungl in soils (Lee
et al., 1987a, 1987h; Lee ef al., 1988; Lee et
al.,, 1995; Yoo et al, 1983). New records of
many imperfecti and several ascomycetes
have been filed in Korea. Few sordarialean
fungi, however, have been reported. This
aspect seems to be ascribed to the lack of
interest in soil-borne ascomycetes. Ewven
though Cho and Chun (1962) reported about
20 commen soil-borne fungi, Min et al. (19804,
1880b, 1981, 1982a, 1982b) first found ascomy-
cetes, teleomorphic states of Aspergillus and
Penicillium from soil in Korea. Some sordari-
alean fungi, Chaetomium globosum, C. funi-
cola, and C. subspirale, were also reported
(Kim, 1979; Kim and Lee, 1980; and Min et
al., 1987).

In establishing molecular monitoring system
of soil-borne fungi the distribution pattern of
mycoflora was investigated by soil dilution
plating method. Majority of fungi isolated
were Penicillium, Aspergillus, some aleurio-
sporic dematiaceous imperfecti, and several
ascomycetes. Among them, five sordarialean
were first reported in Korea and illustrated.

Materials and Methods

Seil samples were collected from musk-
melon-cultivating greenhouse in Jinju-City in
Korea and dried in the laboratory at room
temperature. Dried samples were kept at
~70°C freezer for storage and subsequent

study to prevent the fluctuation of microbial
community. Initial dilution was prepared by
mixing 10 g (dry weight) soil with 90 m!
sterilized water containing 1% agar. After
vortexing the soil dilution samples for 5 min,
serial dilutions (10°, 10%, and 10% were made.
Three plates were prepared from the initial
and diluted suspensions. The dilutes of 1 ml
were spread onto each of rose bengal agar
(RBA) consisting of 18 g of Bacto® Rose
Bengal Agar Base/500 mi and 100 unit of
streptomycin/mi. All plates were incubated at
25°C in darkness until discrete colenies
appeared. The RBA plates were examined
under a dissecting microscope until no ad-
ditional species were encountered. Relative
abundance of each identified species was not
quantified. General observations and measure-
ments of ascl and internal structures were
made on fresh material mounted in water.
Species of the isolates were identified
according to the keys of Arx (1975) and Arx ef
al. {1986, 1988). Light micrographs were
taken with a Nikon NFX-35 on Kodak Gold
III film, and scanning micrographs were
taken on Zeiss SEM.

Observations

Five sordarialean fungi described in the
present study were deposited in the KACC
(Korean Agricultural Culture Collection) of
NIAST and summarized in Table 1.

Corynascues sepedonitm (Emmons) v. Arx (Fig. 1}

Ascomata nonastiolate, globose cleistothecia,
glabrous, dark brown. Ascomatal wall brown,
textura epidermoidea, 5.3~14.4X7.5~11.2 ym.
Asci in a fascicle, obovate or nearly spherical,
with a thin wall that is evanescent at maturi-
ty, 8-spored, 28.8x9.6~12.8 um. Ascospores 1-
celled, olivaceous to dark brown, smooth-wall-
ed, broadly fusiform, with a distinet germ
pore at each end, 12~13.6x 6.8~8.0 ym. Anamor-
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Table 1. The list of ascomycete fungi presented in this study .

Resuit of Observation

Taxonomic status® Isolate No.
Sexual stage Asexual stage
Ascomyeota

Sordariales
Ceratostomataceae Corynascus sepedonium Chrysosporium. sp. KACC40G305
Mieroaseaceae Petriella sordida Graphium sp. KACC40306
Chaetomiaceae Chaetornium indicum not observed KACC40307
Chaetomium brasiliense  not observed KACC40309
Thielavia fragilis not observed KACC40310

* Alexopoulos et al. (1996).

Fig. 1. Morphological features of Corynascus sepedoniuwm, 1, Scanning electron microscopic feature of an
aseoma; 2, Ascomatal wall of textura epidermoidea; 3, Asci with ascospores; 4, Mature ascospores
{arrow) with germ pores at each end; 5, Scanning electron microscopic view of an ascospore and
canidia; 6, Mature conidia (arrow) and young ascospores. (bar in Fig. 1 = 50 um; Figs. 2~6=10 um)
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ph observed, Chrysosporium sp. Conidia blasto-
sporous, formed singly on short denticles, thick-
walled, nearly hyalin and spherical when young,
finely echinulate and light brown when mature,
7.2-9.6 ym in diameter.

Collected from soil of muskmelon-growing
greenhouse, Jinju-City, Kyungnam province,
May, 1997. Isolate deposited in KACC (#40305).
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Fig. 2. Morphological features of Petriella sordida. 1, A mature ascoma crushed by pressure; 2, Short
ostiolar neck with setae-like hyphael(arrows); 3, Ascomatal wall with inferwoven hyphae; 4,
Evanescent asci expanded by osmosis; 5, Synnema of anamorphic state; 6, The head part of
synnema with hyaline conidia; 7, Light brown ascospores with germ pores at each end; 8, Conidia.
(bar in Figs. 1, 5=50 um; Figs. 2, 3, 4, 6, 7=10 pm)
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Petriella sordida {Zukal) Barron & Gilman
(Fig. 2)

Ascomata ostiolate, spherical perithecia,
dark brown. Ostiolar neck short, with setae-
like hyphae. Ascomatal wall darle brown,
composed of interwoven hyphae. Asci fasci-
culate, evanescent, ohovate to broadly clavate,
B-spored, 22~32x12-20 um. Ascospores

dextrinoid when young, pale reddish brown
when mature, copper colored mass, furnished
with several oil drops, 9~11x4.5-6 um.
Anamorph observed, Graphium sp. synnemat-
ous, with an apical brushes of conidiogenous
cells, conidiogenous cells eylindrical or taper-
ing, conidia blastosporous, cylindrical or slight-
ly clavate, with a rounded apex, attenuated
and fruncate at base, aseptate, hyaline, 6~
12 3~5 ym.

Collected from seil of muskmelon-growing

Fig. 3. Morphological features of Chaetomium indicum. 1, Ascomata on the agar plate; 2, Scanning electron
microscope view of an ascomsa with branched hairs and pushing out ascospores; 3, Ascomata with
right angled branched hairs around ostiole; 4, Ascomatal wall of textura intricata; 5, A cluster of
asch; 6, Dark brown ascospores. (bar in Fig. 1=100 ym: Figs. 2, 3=50 pm; Figs. 4~8=10 um)
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greenhouse, Jinju-City, Kyungnam provinee,
May, 1997. Izolate deposited in KACC (#40306).
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Chaetomium indicum Corda (Fig. 3}

Ascomata ostiolate, globose perithecia,
superficial, gregarious, dark brown to black,
clothed with hairs. Later hairs dark brown,
straight, simple. Terminal hairs dark oliv-

Fig. 4. Morphological features of Chaetomium brasiliense. 1, Ascomata with a cirrhus{arrow) on V8 agar
plate; 2, Curved terminal hairs; 3, Asci with ascospores; 4, Ascomatal wall of textura angularis; 5,
Mature ascospores; 6, Close-up aseospores. (bar in Figs. 1, 4=50 pm; Figs. 2, 3, 5, 6=10 ym}
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aceous brown, septate, dichotomously branch-
ed in the upper half, with branches at right
angle, smooth to finely roughened, thick-wall-
ed, 4~(4.3)~6 um width at base. Ascomata!
wall translucent, covered with intricating hy-
phae. Asci fasciculate, 8-spored, stalked, multi-
seriate, clavate to broadly clavate, with evane-
scent walls, 22~30x8~11 um. Ascospores
unicellular, initially hyaline $o light brown,
dark brown at maturity, flattened lemon-
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shaped, with an apieal germ pore, pushed out
of ostiole in a cirrhus, 5~6x4~6 ym. Anamor-
ph not observed.

Collected from soil of musimelon-growing
greenhouse, Jinju-City, Kyungnam province,
May, 1997, Isolate deposited in KACC (#40307).
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Fig. 5. Morphological features of Thielavia fragilis. 1, A crushed ascoma filled with ascospores; 2,
Scanning electron microscopic feature of immature aseoma composed of interwoven hyphae; 3
Ascomatal wall of textura epidermoidea; 4, An ascus containing immature spores; 5, Mature
ascospores of olivaceous brown color and hyaline immature ascospores; 6, Ascospores with an
apical germ pore. (bar in Fig. 1=50 um; Figs. 2~6=10 um)
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Chaetomium brasiliense Batista & Pontual (Fig. 4)
Ascomata ostiolate, spherical perithecia, dark
brown, clothed with hairs, Ascomatal wall
dark brown, composed of 3~4 cells, textura
angularis. Lateral hairs short, straight,
simple. Terminal hairs spirally coiled in the
upper part, septate, dark brown, smooth.
Asci in a fascicle, cylindrical, with a stalk, 8-
spored, uniseriate, rather persistent, 45~55x
6.5~8 um. Ascospores ovate to nearly spheri-
cal, bilaterally flaitened, dark brown when
mature, with a germ pore at the attenuated
end, 7~8.5x 5~6 ym. Anamorph not observed

Collected from soil of muskmelon-growing
greenhouse, Jinju-City, Kyungnam province,
May, 1997. Isolate deposited in KACC (#40309),
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Thielavia fragilis (Natarajan) v. Arx (Fig. 5}
Ascomata pale brown, nonostiolate, {rans-
parent, spherical cleistothecia, glabrous, scat-

tered, superficial. Ascomatal wall pale brown,
composed of 3~4 f{flattened cells, textura
epidermoidea. Asci in a fascicle, clavate, 8-
spored, multiseriate, stipitate, with a thin
evanescent wall. Ascospores l-celled, hyaline
at young, olivaceous to dark brown at maturi-
ty, clavate to obovate, rounded at each end,
with an apical germ pore, 12~14x7~8 pm.
Anamorph not observed.

Collected from soil of muskmelon-growing
greenhouse, Jinju-City, Kyungnam province,
May, 1997. Isolate depasited in KACC (#40310;.
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