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In the course of a study of freshwater fungi in Zhejiang Province, China we
collected two new hyphomycete species from submerged woody materials. Berkleas-
mium zhejiangense is distinct in the genus in having conidia with a pale brown to
brown subtending cell. Cacumisporium uniseptatum differs from other species in
the genus in having one-septate conidia. Each taxon is described, illustrated and
compared with similar species.

Keywords: anamorphic fungi, freshwater fungi, taxonomy, Berkleasmium,
Cacumisporium.

Submerged wood from freshwater habitats supports a high level
of fungal diversity, particularly ascomycetes and their anamorphs (Vi-
jaykrishna et al. 2006, Raja et al. 2008, 2009). This ecological group are
notable degraders and are important in recycling of carbon in fresh-
water ecosystems (Simonis et al. 2008). The freshwater fungi of main-
land China have been rarely documented with the exception of Yun-
nan Province (eg. Cai et al. 2002, 2008, Luo et al. 2004, Cai & Hyde
2007a), and a recent collection from Zhejiang Province (Jiang et al.
2008, Wongsawas et al. 2008). We are documenting freshwater fungi on
submerged wood in streams in Zhejiang Province and recently discov-
ered two interesting hyphomycetes, belonging to the genera Berkleas-
mium Zobel and Cacumisporium Preuss. Careful inspection showed
that they are taxa new to science. These two species are described, il-
lustrated and compared with similar taxa.

Materials and Methods

Submerged wood samples were collected from a small stream at
Baiyun Provincial Forest Park, Lishui City, Zhejiang Province, P.R.

* Corresponding authors e-mail: hkwang@zjuem.zju.edu.cn; fuchenglin@zju.edu.cn

345



China. Samples were returned to the laboratory and processed follow-
ing the methods outlined by Wongsawas et al. (2008). All observations
and measurements were made with specimens mounted in water. Dried
material was deposited in Herbarium of Mycology, Academia Sinica
(HMAS).

Taxonomy

Berkleasmium zhejiangense Wongsawas, H.K. Wang, K.D. Hyde & F.
C. Lin sp. nov. — Figs. 1-4.
MycoBank no.: MB 513561

Sporodochia punctiforma, pulvinata, atro-brunnea. Mycelium immersum, ex
hyphis ramosis, septatis, pallide brunneis vel brunneis, 3-5 pm crassis compositum.
Conidiophora mononematosa, macronematosa, brevia, simplica, non ramosa, asep-
tata, brunnea vel atro-brunnea. Cellulae conidiogenae terminalitor in conidiopho-
ris, holoblasticae. Conidia solitaria, ovalia vel ellipsoidea, muriformia, laevia, sep-
tatis constrictus, 38-76 x 19-33 um, brunnea vel atro-brunnea, cellulis basilaribus
pallide brunneis vel brunneis, 1 cellulis pallide brunneis vel brunneis subtentis.

Holotypus. - P. R. China, Zhejiang Province, Lishui City, Baiyun Provincial
Forest Park, on submerged wood in a small stream, Oct. 24, 2007, M. Wongsawas,
HMAS 196813.

Sporodochia scattered and discrete, or confluent, pulvinate,
dry, dark brown. - Mycelium mostly immersed in the substrate, com-
prising pale brown to brown, branched, 3-5 pm wide, septate hyphae.
— Conidiophores mononematous, macronematous, short, simple,
aseptate, brown to dark brown. - Conidiogenous cells terminal
on the condiophores, holoblastic. - Conidia solitary, oval to ellipsoi-
dal, muriform, smooth, constricted at the septa, 3876 x 19-33 pm (x, =
55.7 x 27 pm, n = 30), brown to dark brown, basal cells pale brown to
brown, with a pale brown to brown, subtending cell at the base devel-
oping before release from conidiogenous cell.

Etymology. — zhejiangense, refers to the Province where the
type originated.

Habitat. - On submerged wood.

Distribution. - P. R. China

Berkleasmium is characterized by narrow, macronematous, rarely
branched conidiophores that are closely packed in sporodochia (Bus-
saban et al. 2001). Conidiogenous cells are integrated, terminal, mono-
blastic, determinate and cylindrical. Conidia are solitary, acrogenous,
brown, muriform, clavate, ellipsoidal or oblong and rounded or irregu-
lar at the apex, and often possessing a protruding hilum (Ellis 1971).
Bussaban et al. (2001) reviewed Berkleasmium and provided illustra-
tions and a taxonomic key to 24 accepted species. Six species were
later assigned to this genus: B. sinense Joanne E. Taylor, K.D. Hyde &
E.B.G. Jones, B. typhae Somrith. & E.B.G. Jones, B. atrovirens G.Z.
Zhao & T.Y. Zhang, B. taishanense G.Z. Zhao & T.Y. Zhang, B. cruni-
sta Pinnoi and B. pandani McKenzie (Somrithipol & Jones 2003, Tay-
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Figs. 1-4. Berkleasmium zhejiangense (holotype). 1. Sporodochia on natural sub-
strate (bar = 200 pm). 2. Conidiophore, conidiogenous cell and immature subtend-
ing cell (bar = 10 pm). 3-4. Conidia with a thin-walled, pale brown to brown sub-
tending cell (bar = 10 pm).

lor & Hyde 2003, Zhao & Zhang 2004, Pinnoi et al. 2007, McKenzie
2008). Ribosomal DNA phylogenies reveal that Berkleasmium is not
monophyletic and is closely related to the family Sporormiaceae Munk
in order Pleosporales Luttr. ex M.E. Barr (Pinnoi et al. 2007).

Conidia of some species in the genus Berkleasmium are provided
with a subtending cell(s) or part of the conidiogenous cell remains at-
tached (McKenzie 2008). This occurs in B. corticola (P. Karst.) R.T.
Moore, B. crunisia, B. inflatum Hol.-Jech., B. moriforme (Peck) R.T.
Moore, B. nigroapicale Bussaban, Lumyong, P. Lumyong, McKenzie &
K.D.Hyde, B. pandani, B. sinense, B. taishanense and B. typhae (Moore
1959, Holubova-Jechova 1987, Bussaban et al. 2001, Somrithipol &
Jones 2003, Taylor & Hyde 2003, Zhao & Zhang 2004, Pinnoi et al.
2007, McKenzie 2008). Berkleasmium zhejiangense is comparable to B.
crunisia, B. inflatum and B. sinense with respect to conidial size (38-76
x 19-33 pm in B. zhejiangense, 35-100 x 17.5-30 pm in B. crunisia,
40-48 x 19.5-21 pm in B. inflatum and 40-52 x 20-32 pm in B. sinense).
However, the subtending cell(s) in B. inflatum and B. sinense are hya-
line (Holubova-Jechova 1987, Taylor & Hyde 2003), B. crunisia has
several subtending cells (Pinnoi et al. 2007), while those of B. zhejian-
gense are 1-celled and pale brown to brown.

Cacumisporium uniseptatum Wongsawas, HK. Wang, K.D. Hyde &
F.C. Lin sp. nov. — Figs. 5-10.
MycoBank no.: MB 513562

Coloniae effusae, atro-brunnea. Mycelium partim superficiale, partim in sub-
strato immersum, ex hyphis ramosis, septatis, 4-5 pm crassis, laevibus, brunneis vel
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atro-brunneis compositum. Conidiophora macronematosa, mononematosa, brun-
nea, erecta, solitaria, 120-205 pm longa, 6-11-septata, non ramosa, percurrente pro-
liferantia. Cellulae conidiogenae polyblasticae, in conidiophoris incorporatae, ter-
minales, globosae, proliferationae sympodice. Conidia acrogena, holoblastica, 18-26
x 11-16 pm, ovoidea, 1-euseptata, laevia, crassitunicata; cellula basalis atro-brun-
nae, basi truncata; cellula apicalis pallide brunnea.

Holotypus. - P. R. China, Zhejiang Province, Lishui City, Baiyun Provincial
Forest Park, on submerged wood in a small stream, Oct. 24, 2007, M. Wongsawas,
HMAS 196815.

Colonies effuse, dark brown. - Mycelium partly immersed,
partly superficial, consisting of branched, septate, smooth, 4-5 pm
wide, brown to dark brown hyphae. - Conidiophores macronema-
tous, mononematous, slightly tapering towards the apex, 120-205pm
long, 6-7 pm wide at base, 4-5 ym wide near apex, brown, paler to-
wards the apex, smooth, thick-walled, 6-11-septate, unbranched, cy-
lindrical, straight, erect, solitary, often with 1-2 percurrent prolifera-
tions. - Conidiogenous cells polyblastic, integrated, terminal,
determinate, globose, producing conidia in sympodial succession and
providing a cluster of conidia. - Conidia acrogenous, holoblastic,
18-26 x 11-16 pm (X, = 23 x 15 um, n = 30), ovoidal, 1-euseptate, smooth,
thick-walled, not constricted at the septum; basal cell dark brown with
truncate base; apical cell pale brown.

Etymology. — uniseptatum, refers to the one-septate conidia.

Habitat. - On submerged wood.

Distribution. - P. R. China

Cacumisporium is characterised by simple, septate conidiophores,
which are dark and become paler towards the apex. Conidiogenous
cells are terminally integrated on the conidiophores, polyblastic, and
produce conidia in sympodial succession above cylindrical, phialidic
collarettes. Conidial seccession is schizolytic. Conidia are solitary,
euseptate and pigmented (Goos 1969, Tsui et al. 2001). Cacumisporium
currently comprises seven species: C. capitulatum (Corda) S. Hughes,
C. curvularioides R.F. Castafieda & W.B. Kendr., C. pleuroconidiopho-
rum (Davydkina & Melnik) R.F. Castaneda, Heredia & Iturr., C. rugo-
sum K.M. Tsui, Goh, K.D. Hyde & Hodgkiss, C. sigmoideum Mercado
& R.F. Castaneda, C. spooneri P.M. Kirk and C. tropicale R.F. Castafie-
da, Gusmao & Stchigel (Hughes 1958, Mercado Sierra & Castafieda
Ruiz 1987, Castaneda & Kendrick 1992, Kirk 1992, Tsui et al. 2001,
Castafieda Ruiz et al. 2007a, 2007b). The teleomorph of Cacumispori-
um is the ascomycete genus Chaetosphaeria Tul. & C. Tul. This connec-
tion has been established in culture and by molecular analysis (Ré-
blova & Gams 1999, Fernandez et al. 2006).

Cacumisporium uniseptatum is typical of Cacumisporium in hav-
ing conidia forming on multiple conidiogenous loci within a collarette
which is borne on the apex of brown, septate conidiophores (Goos
1969, Hammill 1972). However, C. uniseptatum is unique in that one-
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Figs. 5-10. Cacumisporium uniseptatum (holotype) 5. Colonies on natural substra-
tum (bar = 200 pm). 6. Conidia (bar = 10 pm). 7. Production of conidia on conidio-
phore (bar = 30 pm). 8. Apex of conidiophore showing conidiogenous cell (bar = 10
pm). 9. A percurrent proliferation of conidiophore (bar = 10 pm). 10. Upper portion
of conidiophore, conidiogenous cell and conidia (bar = 10 pm).

9 10 —

septate conidia have not been observed in hitherto known species of
Cacumisporium, which often produce 3 or 7-septate conidia. This spe-
cies should be compared with Exserticlava yunnanensis L. Cai & K.D.
Hyde, which is superficially similar in conidiophore characters, conid-
iogenesis, conidial shape and coloration (Cai & Hyde 2007b). Conidial
dimension of E. yunnanensis, however, are smaller (16-22 x 10-13 pm
(X, = 18.5 x 12 pm, n = 30)), and the latter produces distoseptate co-
nidia.
Acknowledgments

This study was supported by the National Natural Science Foun-
dation of China (NSFC No. 30670072) and Natural Science Foundation
of Zhejiang Province of China (No. Y305068).

References

Bussaban B., Lumyong S., Lumyong P., McKenzie E. H. C., Hyde K. D. (2001) A
synopsis of the genus Berkleasmium with two new species and new records
of Canalisporium caribense from Zingiberaceae in Thailand. Fungal Diver-
sity 8: 73-85.

Cai L., Guo X. Y., Hyde K. D. (2008) Morphological and molecular characterisation
of a new anamorphic genus Cheirosporium, from freshwater in China. Per-
soonia 20: 53-58.

349



Cai L., Hyde K. D. (2007a) New species of Clohiesia and Paraniesslia collected from
freshwater habitats in China. Mycoscience 48: 182-186.

Cai L., Hyde K. D. (2007b) Anamorphic fungi from freshwater habitats in China:
Dictyosporium tetrasporum and Exserticlava yunnanensis spp. nov. and two
new records for Pseudofuscophialis lignicola and Pseudobotrytis terrestris.
Mycoscience 48: 290-296.

Cai L., Tsui C. K. M., Zhang K. Q., Hyde K. D. (2002) Aquatic fungi from Lake Fux-
ian, Yunnan, China. Fungal Diversity 9: 57-70.

Castaneda R. F., Kendrick B. (1992) Ninety-nine conidial fungi from Cuba and three
from Canada. University of Waterloo Biology Series 35: 1-132.

Castaneda Ruiz R. F., Gusmao L. F. P., Guarro J., Stchigel A. M. (2007a) Two new
anamorphic fungi from Brazil: Cacumisporium tropicale and Acrodictys ir-
regularis. Mycotaxon 102: 91-99.

Castafieda Ruiz R. F., Heredia Abarca G., Arias R. M., Saikawa M., Minter D. W.,
Stadler M. (2007b) Anamorphic fungi from submerged plant material: Phae-
omonilia pleiomorpha, P. corticola and Cacumisporium pleuroconidiopho-
rum. Mycotaxon 100: 327-336.

Ellis M. B. (1971) Dematiaceous hyphomycetes. Commonwealth Mycological Insti-
tute: Kew, Surrey, England.

Fernandez F. A., Miller A. N., Huhndorf S. M., Lutzoni F. M., Zoller S. (2006) Sys-
tematics of the genus Chaetosphaeria and its allied genera: morphological
and phylogenetic diversity in north temperate and neotropical taxa. Mycolo-
gia 98: 121-130.

Goos R. D. (1969) Conidium ontogeny in Cacumisporium capitulatum. Mycologia
61: 52-56.

Hammill T. M. (1972) Electron microscopy on conidiogenesis in Chloridium chlamy-
dosporis. Mycologia 64: 1054-1065.

Holubova-Jechova V. (1987) Studies on hyphomycetes from Cuba V. Six new species
of dematiaceous hyphomycetes from Havana Province. Ceskd Mykologie 41:
29-36.

Hughes S. J. (1958) Revisiones hyphomycetum aliquot cum appendice de nominibus
rejiciendis. Canadian Journal of Botany 36: 727-836.

Jiang M., Wongsawas M., Wang H. K., Lin F. C., Liang Y. C. (2008) Three new
records of lignicolous freshwater hyphomycetes from mainland China. Jour-
nal of Agricultural Technology 4: 101-108.

Kirk P. M. (1992) New or interesting microfungi XVI. Hyphomycetes from the Brit-
ish Isles. Mycotaxon 43: 231-236.

Luo J., Yin J. F., Cai L., Zhang K. Q., Hyde K. D. (2004) Freshwater fungi in Lake
Dianchi, a heavily polluted lake in Yunnan, China. Fungal Diversity 16: 93—
112.

McKenzie E. H. C. (2008) Two new dictyosporous hyphomycetes on Pandanaceae.
Mycotaxon 104: 23-28.

Mercado Sierra A., Castaneda Ruiz R. F. (1987) Nuevos o raros hifomicetes de Cuba
I. Especies de Cacumisporium, Gueda, Rhinocladium y Veronaea. Acta Bo-
tanica Cubana 50: 1-7.

Moore R. T. (1959) The genus Berkleasmium. Mycologia 51: 734-739.

Pinnoi A., Jeewon R., Sakayaroj J., Hyde K. D., Jones E. B. G. (2007) Berkleasmium
crunisia sp. nov. and its phylogenetic affinities to the Pleosporales based on
18S and 28S rDNA sequence analyses. Mycologia 99: 378-384.

Raja H. A., Ferrer A., Shearer C. A. (2009) Freshwater Ascomycetes: a new genus,
Ocala scalariformis gen. et sp. nov, and two new species, Ayria nubispora sp.
nov., and Rivulicola cygnea sp. nov. Fungal Diversity 34: 79-86.

Raja H. A., Schmit J. P., Shearer C. A. (2008) Latitudinal, habitat and substrate
distribution patterns of freshwater ascomycetes in the Florida Peninsula.
Biodiversity and Conservation 18: 419-455.

350



Réblova M., Gams W. (1999) Teleomorph-anamorph connections in Ascomycetes. 1.
Cylindrotrichum and Cacumisporium anamorphs of Chaetosphaeria. Czech
Mycology 51: 1-40.

Simonis J. L., Raja H. A., Shearer C. A. (2008) Extracellular enzymes and soft rot
decay: Are ascomycetes important degraders in fresh water? Fungal Diversi-
ty 31: 135-146.

Somrithipol S., Jones E. B. G. (2003) Berkleasmium typhae sp. nov., a new hy-
phomycete on narrow-leaved cattail (Typha angustifolia) from Thailand.
Fungal Diversity 12: 169-172.

Taylor J. E., Hyde K. D. (2003) Microfungi of tropical and temperate palms. Fungal
Diversity Press: Hong Kong, China.

Tsui C. K. M, Goh T. K., Hyde K. D., Hodgkiss I. J. (2001) New species or records of
Cacumisporium, Helicosporium, Monotosporella and Bahusutrabeeja on
submerged wood in Hong Kong streams. Mycologia 93: 389-397.

Vijaykrishna D., Jeewon R., Hyde K. D. (2006) Molecular taxonomy, origins and
evolution of freshwater ascomycetes. Fungal Diversity 23: 351-390.

Wongsawas M., Wang H. K., Hyde K. D., Lin F. C. (2008) New and rare lignicolous
hyphomycetes from Zhejiang Province, China. Journal of Zhejiang Universi-
ty SCIENCE B 9: 797-801.

Zhao G. Z., Zhang T. Y. (2004) Notes on dictyosporic hyphomycetes from China IV.
The genus Berkleasmium. Mycotaxon 89: 241-244.

(Manuscript accepted 29 Jun 2009; Corresponding Editor: M. Kirchmair)

351



©Verlag Ferdinand Berger & Sohne Ges.m.b.H., Horn, Austria, download unter www.biologiezentrum.at



ZOBODAT - www.zobodat.at

Zoologisch-Botanische Datenbank/Zoological-Botanical Database
Digitale Literatur/Digital Literature

Zeitschrift/Journal: Sydowia

Jahr/Year: 2009

Band/Volume: 61

Autor(en)/Author(s): Wongsawas M., Hyde Kevin D., Wang H. K., Lin F. C.

Artikel/Article: Two new hyphomycetes from submerged wood collected in China. 345-
351


https://www.zobodat.at/publikation_series.php?id=7377
https://www.zobodat.at/publikation_volumes.php?id=32465
https://www.zobodat.at/publikation_articles.php?id=127582

