
GLOPP-DiversityDescriptions for smut fungi
In GLOPP-DiversityDescriptions at present 169 characters with
more or less numerous character states are available for the
description of species of smut fungi. These characters and charac-
ter stages studied by the senior author. These  neotropical smut
fungi represent ca. 17.5 % of the estimated world-wide ca. 1.300
known species of smut fungi. Further character states are cited for
different characters with more species of smut fungi included in
the database. The database allows to insert new characters and
character stages at any time, without affecting existing data sets.
By now 460 more or less complete and revised data sets are
present in DiversityDescriptions. We intend to document most of
the world-wide known species of smut fungi until the end of the
project.
Species descriptions based on literature
We include in the database as many species as possible that are
studied by us personally. Further species are included based on
reliable descriptions in literature. The character stages of species
descriptions in literature are transferred into the characters and
character stages available in GLOPP-DiversityDescriptions. For
some characters and character stages, like sizes and colours, this
is easy, but e.g. for soral morphology and for spore ornamenta-
tion, different authors use different terminology. For a correct
description of these character sets, illustrations like detailed
drawings and SEM photographs of the teliospores can be useful.
In any case a broad knowledge of the diversity of morphological
features of smut fungi is necessary to avoid transcription errors.

Left: Yenia esculenta, an edible (delicious!) smut fungus in East Asia  Right: Its teliospores as
seen by SEM. Scale bar = 4 µm. 

Limitations of our knowledge on smut fungi
Our knowledge on many species of smut fungi is limited in many
ways: 
- Details of soral morphology are only evident in good material
including young stages of development. 
- Some species are known by only one or few poor collections
which do not always allow a detailed study of morphology or the
identification of the host plant. 
- The identification of host plants documented in literature is not
always reliable.
- For many species we do not know the morphology of the
basidia, which can only be observed with recently collected
teliospores placed on water agar.
- There are many taxonomic problems including unresolved syn-
onymy, problematic generic placements, and unclear delimitation 
of species.

Field work in China
We are far from knowing the really existing diversity of smut
fungi, especially in large countries where few mycologists looked
for this group. In order to improve the quality of data for poorly
known species, field work is a constant part of our investigation.

Left: A new species of Entorrhiza in swollen tips of roots of Carex parva. Right: Ustilago 
griffithsii on Microchloa kunthii (Poaceae). This smut is a new record for China being hitherto 
only known from Mexico.

For China the diversity of Ustilaginales is documented by Guo
(2000). She described 139 species of this order for entire China,
which has regions with very high diversity of higher plants. This
can only be a small proportion of the existing diversity of smut
fungi in this country. Therefore we did fieldwork in the Province
Yunnan during the summer of 2001. We obtained 50 collections
representing 20 species. These can now be examined in detail
resulting in more complete data sets in the database, including
e.g. the morphology of basidia. Among the species are new ones,
new records, and some of them occur on hitherto unknown host
species. Much more field work of this kind, however, is necessary
to obtain a more realistic view of the diversity present in this
country.

Germination of teliospores of Ustilago griffithsii from China (MP 2896), drawn for the first 
time. A-B. Teliospores with hyphae filled with cytoplasm (dots) or with empty hyphae with 
retraction septae. C. Tip of a hypha with cytoplasm in the distal part and retraction septae in 
the rest of the hypha (in connection with empty hyphae in A or B).

Molecular data
Recently collected specimens of smut fungi are useful for molec-
ular analyses. The resulting phylogenetic hypotheses based on
LSU rDNA represent important arguments for systematic and
taxonomic conclusions. They directly improve the quality of the
data in the database by indicating generic placements of the spe-
cies. The delimitation of characters and character stages also is
affected because molecular phylogenies allow to distinguish simi-
lar character stages based on homologies from those based on
analogies.
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