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The giant oyster is an important object of fishery
and cultivation, both in the Far East and on the Black
Sea coast [1].

Mycoses caused by pathogenic fungi pose a serious
threat to oysters. The shell disease caused by the para�
sitic fungus Ostracoblabe implexa [1], both in natural
populations and in artificially grown mollusks, is the
most dangerous and widespread oyster disease of fun�
gal etiology. In the Black Sea, oyster shell disease
infecting up to 80% of the species was noted in all oys�
ter shoals [2]. The mollusks may also be infected by
toxicogenic species of filamentous fungi with the
accumulation in their tissues of mycotoxins, which are
hazardous for humans.

Many filamentous fungi, e.g., members of the gen�
era Aspergillus, Penicillium, Fusarium, and Tricho�
derma, have pathogenic and toxicogenic properties:
they cause mycoses and mycotoxicoses both in
humans and terrestrial animals [3] and in marine
invertebrates and fishes [4].

No mycological survey of the giant oyster Crassos�
trea gigas (Thunberg, 1793) (Bivalvia) has been previ�
ously carried out in the Russian Far Eastern seas. We
obtained the first information on the taxonomic com�
position of filamentous fungi in the overgrowth (on the
shell surface) of the giant oyster [5].

The goal of the present work was to study the taxo�
nomic composition of the filamentous fungi associ�
ated with the giant oyster, and the character of their

distribution on the shell surface and in the internal
organs of this mollusk.

MATERIALS AND METHODS

The giant oyster C. gigas, a bivalve mollusk, was the
material for mycological investigations. The material
was collected in the Peter the Great Bay near the Isle
of Rikord at a depth of 3–4 m in April 2010.

The dissected internal organs of the mollusks—the
gills, the mantle, the kidneys, the digestive gland
(DG), the muscle, and the male gonads—were soaked
in an antibiotic solution (500000 U of penicillin and
0.5 g of streptomycin per 1l of sterile seawater) for 2 h
to inhibit the growth of bacteria. The material was
then washed in sterile seawater and plated on the wort
agar medium and Czapek medium with peptone.

The strains of filamentous fungi are stored in the
Collection of Cultures of Marine Fungi of the Zhir�
munskii Institute of Marine Biology, Far Eastern
Branch, Russian Academy of Sciences.

RESULTS AND DISCUSSION

The mycological study of the giant oyster revealed
22 species of filamentous fungi; 17 species were iden�
tified [3, 7–11]. These species were anamorphic
micromycetes (Anamorphic fungi). The species identi�
fied belonged to six genera: Alternaria, Aspergillus,
Botrytis, Fusarium, Penicillium, and Trichoderma
(table). The genus Aspergillus was the most common
(five species). The fungi of the genera Penicillium and
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Alternaria were also comparatively widely represented
(four and three species, respectively). The genus Bot�
rytis represented by one species, Botrytis cinerea, was
the least numerous (table). The species designated by
us as Mycelia Sterilia (five species) formed mycelium
without sporification and differed from each other in
colony morphology.

The character of the distribution of filamentous
fungi in the mollusk internal organs was studied: the
mantle contained seven species; the muscle, three spe�
cies; the digestive gland, fours species; the gonads,
four species; the gills, four species; the kidneys, three
species (table). Eleven species of filamentous fungi
were revealed on the shell valves.

The species Alternaria litorea, A. tenuissima, Fusar�
ium oxysporum var. orthoceras, F. lateritium, Penicil�
lium digitatum var. californicum, and Mycelia Sterilia 4
were detected only on the valves of the giant oyster.
The anamorphic fungus Aspergillus phoenicis was iso�

lated from all the internal organs studied, but not from
the mollusk valves. The species Aspergillus anthodes�
mus, A. candidus, A. ochraceus, Penicillium brevicom�
pactum, and P. simplicissimum were revealed only
in the mantle. The Mycelia Sterilia 5 isolate was
revealed in the gonads; Mycelia Sterilia 2 and Mycelia
Sterilia 3 were isolated exclusively from the gills. The
kidneys, the muscle, and the digestive gland were
found to contain the species of filamentous fungi also
detected in the other organs.

The fungi of the genus Aspergillus revealed in the
internal organs of the oyster are assigned to the group
of opportunistic and toxicogenic fungi.
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Distribution of filamentous fungi on the shell surface and in the internal organs of the giant oyster Crassostrea gigas (Thun�
berg, 1793) (Bivalvia) from the Peter the Great Bay of the Sea of Japan

Fungal taxon
Valve Mantle Muscle DG Gonads Gills Kidneys

1* 2* 1 2 1 2 1 2 1 2 1 2 1 2 

Alternaria alternata (Fr.) Keissl. + +

A. litorea (Pivkin et Zvereva) Ging. +

 A. tenuissima (Fr.) Wiltshire +

Aspergillus anthodesmus Bartoll. et Maggi +

A. candidus Link +

A. carbonarius (Bain.) Thom + + + +

A. ochraceus K. Wilh. +

A. phoenicis (Corda)Thom + + + + + + + +

Botrytis cinerea Pers. + +

Fusarium oxysporum var. orthoceras (App. et 
Wr.) Bilai

+ +

F. lateritium Nees +

Penicillium brevicompactum Dierckx. +

P. digitatum Sacc. var. californicum Thom +

P. lanosum Westling + + + +

P. simplicissimum (Oud.) Thom +

Trichoderma aureoviride Rifai + +

T. viride Pers. + + + +

Mycelia Sterilia 1 + + +

Mycelia Sterilia 2 +

Mycelia Sterilia 3 +

Mycelia Sterilia 4 +

Mycelia Sterilia 5 +

Total: 22 7 7 4 4 2 2 2 4 2 2 2 3 3 0 

11 7 3 4 4 4 3

Note: DG, digestive gland; 1*, wort–agar medium; 2*, Czapek medium with peptone.
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