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Abstract

Over 100 staurosporous and scolecosporous taxa were encountered in the streams of the Bohemian Forest
during sampling performed within one week in 1998. The highest number of species (5058 per stream) was
found in the upper reaches of the Kiemelnd River, in Drozdi potok, Raci potok and Polecky potok. The lowest
richness (19 species) was encountered in the OlSinka stream. The two river catchments, i.e. that of the Otava
River and that of the Vltava River are not essentially different as regard the species diversity of the stream
spora. They share ca. 80% of taxa. The cluster and PCA analyses reveal a tendency of grouping samples into
two assemblages: in the smaller one the relatively shorter first order tributaries of the Vltava River flowing
through pastures prevail, the larger one comprises some tributaries of both Vltava and Otava Rivers. The latter
streams flow predominantly through forests. Thirty-two taxa are new records from the Czech Republic. Seve-
ral rare species known mainly from clean soft waters were also found.
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INTRODUCTION

This study is a preliminary overview of the species diversity of stream-borne mycota in the
Sumava National Park and Protected Landscape Area (the Bohemian Forest). The area mea-
sures 1672 km? and is covered by mixed mountain forests (mainly Fagus sylvatica, Picea
abies, Abies alba), pastures and mires. It is drained by many rivers and streams. The biota of
lotic waters in this area have been investigated from several points of view, with faunistic
studies dominating. Mycological investigations were mostly aimed at terrestrial macroscopic
fungi. Few studies dealt with microscopic fungi mainly from soil (HoLec 2000).

Though the stream spora was sampled only once and all samples were taken within a week.
the identifications revealed a relatively high species diversity in some streams. Therefore |
find the results worth publishing. They may serve as a baseline for future studies.

The majority of conidia transported in stream water or accumulating in stream foam are
stauroform (stellate in a very broad sense; with more than one axis) or scolecoform (filiform,
worm-like). They originate mainly from mycelia growing in submerged plant debris (fresh-
water or aquatic hyphomycetes in the strict sense), some spores are probably washed into
streams from the bank plant litter and some may originate from unknown sources.

Freshwater hyphomycetes are conidial (asexual, mitotic) fungi. Teleomorphs (sexual
states), known in a very small percentage of these fungi, belong mostly to ascomycetes, less
often to basidiomycetes (Marvanova 1997). The mitosporic states colonize allochthonous
organic matter (mainly leaves and woody debris of gymno- and angiosperms) submerged in



streams. The low nutritional value of the plant debris increases through the production of pro-
teins, fatty acids and glycogen inside the mycelium. Such plant debris is preferred mainly by
the trophic group of shredders, who feed on the colonized parts. These larvae and small crus-
tacea are then consumed by fish, and so the freshwater hyphomycetes mediate the energy flow
in lotic ecosystems with very low or absent primary production. It is believed, that the origin
of freshwater hyphomycetes is in small overshadowed streams flowing through broad-leaved
forests (BARLOCHER 1992).

MATERIAL AND METHODS

Sampling sites

The main sampling was performed between 17 and 22 October 1998. The geological bedrock
of the Bohemian Forest is acidic: mainly granite, gneisses and migmatites, with the syenite
massif in Zelnavské hory (BABUREK 1996).

The lotic waters of the Bohemian Forest are mostly fast flowing streams with stony beds.
Many of them originate in or flow through large mires. The upper reaches are mostly without
aquatic macrophytes and the riparian vegetation is relatively monotonous, with prevailing
acid-soil-tolerating species (MANEk 1998). The riparian tree vegetation on the sampling sites
included mainly Acer platanoides, Alnus incana, Betula pendula, B. pubescens, Fagus sylva-
tica, Fraxinus excelsior, Picea excelsa, Populus tremula, Salix spp., Ulmus sp.

The sampled streams are oligotrophic, with soft water. The water quality parameters were
recorded in the catchment of the upper Otava River (RUzICKOVA & BENESOVA 1996, MANEK
1998, Ruzickova 1998). Average water temperature in small streams varied between 7-12°C,
in larger rivers between 10-14°C, pH ranged from acid to neutral (annual mean between 5.7—
7.1). Conductivity was very low (20-40 pS.cm™'). Phosphates, nitrates, nitrites, ammonium,
and Ca® ions are present in very low concentrations. Water in some streams is brown due to
humic substances. Their highest concentrations (75-134 ug.I"') were encountered in the up-
per reaches of Modravsky potok, Filipohutsky potok, Hamersky potok, and Roklansky potok.

Analogous data are known for some streams of the upper Vltava catchment: average pH
6.3-6.9, the conductivity was somewhat higher (40-56 uS.cm-') especially in the stream Vo-
larsky potok below the village of Volary (average value 156 uS.cm™'). Cations and anions
were of similar low concentrations like in the catchment of the Otava River, again except of
Volarsky potok, where the sulphates reached an average 15 mg.l"' (ZeLENkovA 2001). Brown
waters with humic substances are also present in the upper Vltava catchment.

Abbreviations used in the chapter Remarks on rare species: O = the catchment of the up-
per Otava River, V = the catchment of the upper Vltava River.

Description of localities
Catchment of the upper Vltava River (1-06-01, cf. VLCEk 1984)

The samples were collected from relatively short (<5 km), first order streams, between the Vltava headwaters
and the Lipno reservoir, whose middle or lower parts are often surrounded by pastures.

Sampling sites:

No. 6. Slatinka, left tributary of Vltava near the bridge on the road between Pihlov and Dobré Voda, flow-
ing through a wetland. Fast tlow, cascades, stony bed.

No. 7. Unnamed small rivulet between Pihlov and Manava, left tributary of Vltava flowing through a pas-
ture. Fast flow, loamy bed, ca. 900 m a.s.l.

No. 8. Unnamed stream east of Pernek, left tributary of Vltava near the bridge on the road from Pernek to
Pihlov, with a small pool, flowing through pastures, fast flow, loamy bed, ca. 900 m a.s.l.



No. 9. Stary potok, left tributary of Vltava near the bridge on the road between Slune¢nd and Zelnava. Fast
flow, through pastures, loamy bed.

No. 10. Uhlikovsky (=Uhli¥sky) potok, left tributary of Vitava near Zahvozdi, below the junction of its two
branches. Fast flow, sandy bed. In deforested area, ca. 850 m a.s.l.

No. 11. Unnamed stream, left tributary of Vltava, near the bridge on the road, ca. 0.5 km to the east of
Péknd, originating below the hill of Korunicek, flowing through a pasture. Fast flow, gravel bed.

No. 12. Unnamed stream, left tributary of Vltava, near the bridge on the road between the settlements of
Chlum and Péknd, ca. 700 m a.s.l, flowing through pastures.

No. 13. Volarsky potok below Volary, left tributary of Vltava near the settlement of Planeriv Dvur, near
the bridge on the road from Volary to Chlum, in deforested area.

No. 14. Ol3inka stream, left tributary of Vltava, flowing through the nature reserve Velka Niva mire, near
the bridge on the road from Lenora to Volary. Brown water, slow to medium fast flow, loamy bed.

No. 16. Ra&i potok, left tributary of Vltava, near the bridge on the road from Borovi Lada to Horni Vltav-
ice, near the settlement of Ragi, lined by forest in the upper reaches, but flowing through a deforested area in
the lower reaches.

No. 17. Polecky potok, right tributary of Vltava, near the challet Polka, ca. 850 m a.s.1, flowing through a
pasture. Fast flow, brown water, loamy bed.

No. 18. Zelenohorsky potok, left tributary of Vltava, near the bridge on the road in the vicinity of the site
Pravétinské Lada. Brown water, fast flow, loamy bed with large single stones.

No. 19. Vltavsky potok, right tributary of Vltava, near the bridge on the road from Borova Lada to KniZeci
Pldng, ca. 880 m a.s.l. Brown water, medium fast flow, stony bed.

No. 44. Kvildsky potok, left tributary of Vitava, near the bridge on the road from Kvilda to Horska Kvilda,
ca. 1000 m a.s.1. 1t drains the Kvildska slat mire. Brown water, fast flow, loamy bed.

No. 46. Cerny potok (=the upper reaches of the stream of Tepld Vltava), ca. 0.5 km downstream from the
mouth of Kvildsky potok. ca. 1000 m a.s.l. Brown water, fast flow, stony bed.

No. 47. Tepla Vitava (=the upper reaches of the Vltava River), near the bridge on the road from Kvilda to
Bucina, ca. 1000 m a.s.l. Brown water, fast flow, stony bed.

Catchment of the upper Otava River (1-08-01, 1-08-02, and 1-08-03, cf. ViLcEx 1984)

This catchment is drained by three main rivers: The Otava River itself originates from the confluence of two
streams, the southern Vydra River and the western Kfemelnd River. The Vydra River also originates from the
confluence of two streams: Modravsky potok and Roklansky potok. Several of the streams flow from the first
zones (the areas closest to the natural state). The Volyfika River is a right tributary of the Otava River. It flows
through the Sumava National Park only in its upper reaches and samples were collected from its two tri-
butaries. The Blanice River is a right tributary of the Otava River and flows outside the area of the Sumava
National Park and Protected Landscape Area and the sample from its tributary Zlaty potok was included for
comparison with the studied streams.

Sampling sites:

No. 4. Zlaty potok, right tributary of Blanice, near the bridge on the road from Netolice to Husinec (near
the village of Hracholusky) fast flow, among pastures.

No. 15. Arnostsky potok, right tributary of Volyrika, near the bridge on the road from Vimperk to Horni
Vltavice, near the settlement of Solnd Lhota, ca. 950 m a.s.l. Fast flowing, stones and gravel in the bed.

No. 20. Filipohutsky potok, right tributary of Modravsky potok, near the confluence with it in the village
of Modrava, ca. 1000 m a.s.l. In its upper reaches it drains a large mire of Tetfevska slat. Rapid flow, big stones
in the bed.

No. 21. Modravsky potok, right branch of Vydra, in the village of Modrava, ca. 1000 m a.s.l. About 10 m
wide, in the upper reaches flowing through the Modravské slat¢ mire. Fast flow, gravel and stones in the bed.

No. 22. Roklansky potok, left branch of Vydra, ca. | km upstream of the village of Modrava, at a destroyed
bridge, ca. 1000 m a.s.l. In its upper reaches it flows through a very large mire. Fast flow, stony bed ca 10 m
wide.

No. 24. Hamersky potok, right tributary of Vydra, ca. 50 m upstream from the bridge at the site Antygl,
ca. 900 m a.s.l, in the upper reaches draining two large mires. Rapid flow, shallow water, gravel and stones in
the bed.

No. 26. The Vydra River at Antygl, below the bridge t flow, gravel and stones in the bed.

No. 27. Hréadecky potok, left tributary of Vydra, near the bridge on the road from the village of Dolni
Hradky to Srni, flowing through a pasture, ca. 800 m a.s.l. Fast flow, gravel and small stones in the bed.

No. 28. The Otava River, ca. 30 m downstream from the bridge Posticky most, ca. 580 m a.s.l. Fast flow,
gravel and stones on the bed, brown water.

No. 29. RyZovistni (=RyZovni) potok, right tributary of Otava, near the bridge on the road to Rejstejn, ca.
580 m a.s.l. Rapid flow, big stones in the bed, accumulated leaves and woody debris.
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Fig. 1. - River catchments of upper Otava (1-08-01, 1-08-02, 1-08-03) and of upper Vltava (1-06-01) (from
Vicek 1984).

No. 31. Unnamed stream, right tributary of Hamersky potok, in its upper reaches draining the Zhtifeckd
slat mire, near the bridge on the road from Horska Kvilda to Kvilda, at the site “U Daniela™, ca. 1000 m a.s.l.
Fast flow, loamy bed, brown water.

No. 32. Slatinny potok, right tributary of Kfemelna, near the bridge on the road from Novi Hurka to Skel-
nd, ca. 850 m a.s.l. Draining the Hirecké slaté mire. Medium fast to fast flow, small stones and sandy or loamy
bed.

No. 33. Drozdi potok, right tributary of Slatinny potok, below the village of Nova Hurka, ca. 800 m a.s.1,
meandring, fast flow, sandy bed with stones.

No. 34. Left branch of the Kifemelna River, near the road from Zhdii to Stara Hut, ca. 10 m above the
confluence with the right branch, ca. 850 m a.s.l. Fast flow, sandy and stony bed.

No. 35. Right branch of the Kiemelna River, near a broken woody bridge on the turist road with blue
signs, near the perished settlement of Zhufi, ca. 900 m a.s.I, stream character like the left branch.




No. 36. The Kfemelna River, near the bridge on the road at the junction with Prasilsky potok, ca. 830 m
a.s.l. Fast flow, stony bed.

No. 40. Jezerni potok, right tributary of Kiemelnd, near the bridge on the road from Présily to Slunecnd,
ca. 850 m a.s.l. Flows from the first zone, fast flow, gravel on the bed, accumulated leaves.

No. 41. Mlynsky potok, right tributary of Kfemelnd, near the bridge on the road from Prasily to Srni, near
the perished settlement of Velky Bor. ca. 900 m a.s.l. Flows from the first zone. Fast flow, sandy bed, pale
brown water, accumulated conifer wood.

No. 42. Unnamed stream, right tributary of Mlynsky potok. close to the road from Prasily to Srni, fast flow,
cascades, big stones.

Field and laboratory technique

Foam was collected into glass jars and inoculated onto thin layers of 0.2% Malt agar (MA,
Difco, supplemented with Chloramphenicol) in the field. The remaining foam was fixed with
FAA solution (5% of formaldehyde, 15% of glacial acetic acid and 80% of 70% ethanol). In
the laboratory, germinating conidia were located at low power of compound microscope, cut
out and transferred onto 2% MA with Chloramphenicol in a Petri dish with a thin needle.
Cultures were incubated at ca. 12°C. For identification, pieces of 7-14-day-old colonies were
submerged into standing distilled water in Petri dishes. incubated at temperatures 12, 15
or 18°C.

Sedimented fixed foam was carefully decanted, the sediment resuspended, 3 loopfuls were
put on object slides, allowed to dry, mounted into lactofuchsin and sealed with nail warnish.
These slides were then scanned under compound microscope, conidia identified to species
(sometimes only generic classification was possible). Roughly one half of the identifications
is based on detached conidia. This approach has some limitations: it depends critically on the
expertise of the researcher and on the stability of morphological characters of a particular
conidium, allowing it to be linked unequivocally to a given taxon. Even small aberrancies
may shift the identification towards an unrelated taxon. Therefore the ideal aquatic hypho-
mycete diversity studies should be based on pure cultures. This was fulfilled in 42% of taxa.
Fortunately, the majority of stauroform conidia is diagnostic enough for reliable identifica-
tion. Few conidia could not be identified. These are depicted on Figs. 2 and 3.

Evaluation of aquatic hyphomycete diversity of individual sites is based on the species pre-
sence/absence data from all 35 sampling sites. The data were evaluated with cluster analysis
and principal component analysis (PCA). The PCA is based on eigenvalues extracted from
the covariance or the correlation matrix.

REsSULTS AND DISCUSSION

The species diversity based on detached conidia seen in foam and on pure culture studies is
shown in Table 1. The localities are arranged into two sets: the first one (16 streams) belon-
ging to the catchment of the upper Vltava River, and the second one (19 streams) belonging
to the catchment of the upper Otava River. The number of identified taxa (at least at generic
level) was 107; from this the upper Vltava catchment shared 93 taxa, the upper Otava catch-
ment 103 taxa. The Sorensen’s index of similarity was 80%. This implies a well balanced
species distribution over both catchments.

In the catchment of the upper Vltava River, a high species diversity was encountered in
Raci potok and in Polecky potok (58 and 52 taxa, respectively). In the catchment of the up-
per Otava River the richest streams were Drozdi potok (53 taxa) and the two branches of the
Ktemelna River (57 and 50 taxa). The lowest numbers of taxa (19) in the catchment of the
upper Vltava River appeared in the stream OlSinka. In the catchment of the upper Otava Riv-
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er the lowest numbers of taxa were higher than in the upper Vltava catchment: 23 taxa were
found in the right tributary of Mlynsky potok. The average number of species per stream in
the upper Otava catchment was 37, whereas in the upper Vltava catchment it was 32.5. Thir-
ty-two species are reported for the first time from the Czech Republic.

The number of taxa which were found in 73 to 100% of streams in the study area was un-
usually high (20 taxa in the upper Vltava catchment and 18 taxa in the upper Otava catch-
ment). Such pattern is not usual and was found, e.g. by BArLocHER (1987), who recorded 22
species which occurred in 80-100% of 10 softwater streams with acid pH in two neighbour
Maritime Provinces in Canada. DescaLs & al. (1995b) found 17 species in 75% of 23 softwa-
ter acidic streams in two mountain ranges in Central Spain. A possible explanation may be
that clean softwater streams host similar aquatic hyphomycete communities, but more data are
needed to support this statement. In a hardwater stream system, only two to four species (ac-
cording to the year of sampling) of comparable frequency of occurrence were found (Mar-
VANOVA 1984a).

These frequent taxa mostly included common ubiquitous species with broad ecological
tolerance (Alatospora acuminata, Anguillospora crassa, Articulospora tetracladia, Clavari-
opsis aquatica, Clavatospora longibrachiata, Flagellospora curvula, Heliscus lugdunensis,
Lemonniera aquatica, L. terrestris, Tetracladium setigerum, Tricladium splendens, Tumularia
aquatica, Varicosporium elodeae). Unusual is the high frequency of species like Alatospora
pulchella, Anguillospora rosea, Varicosporium delicatum, V. tricladiiforme, Ypsilina grami-
nea, and the basidiomycetous anamorph Taeniospora gracilis var. enecta. Some of these fun-
gi are also among the most frequently found species in the softwater streams in Canada (BAr-
LocHER 1987) and Central Spain (DescaLs & al. 1995b).

Eight of the frequent species are holomorphic, i.e. they have a known teleomorph. This
seems to support the hypothesis by DescaLs (1998), that the holomorphic fungi are more suc-
cessful in spreading over an area. In this context is worth noting the frequent occurrence of
basidiomycete anamorphs Taeniospora gracilis var. enecta (in 80% of samples) and that of
T. descalsii in 57% of samples. In the Bohemian Forest in 1998, it coincided with abundant
occurrence of corticiaceous fungi on land at the same time (Z. Pouzar - pers. comm.). Ho-
wever, absence of teleomorphs in other frequent taxa may only reflect our current lack of
knowledge about the complete life cycles of these widespread species.

Rare species were also recorded: Arcispora bisagittaria, Cladoconidium articulatum, Enan-
tioptera tetraalata, Mycofalcella calcarata, Tricladium caudatum, T. fallax, T. procerum,
T. robustum, Varicosporium trimosum, and Variocladium giganteum. Some of them are com-
mented below.

There was also a very low frequency of Terracladium marchalianum, whose conidia were
seen sporadically in four samples only. Generally, it is one of the most common and wide-
spread species, but some authors consider it to prefer hardwater streams (RosseT & BARLO-
cHER 1985, DescaLs & al. 1995a). Cuauver (1991) characterized it as typical in one study of
lowland streams.

The streams of the Bohemian Forest yielded four new taxa on the species or variety level
from the genera Articulospora (Fig. 3A.D), Enantioptera (Fig. 2J), Tricellula (Fig. 3E), and
Tricladium (Fig. 2H,1), which will be described elsewhere. A few isolates, whose taxonomic
status has still to be studied, were obtained.

Some of the conidia in the foam samples could be neither identified nor isolated. They may
not belong to hyphomycetes. On Figs. 2 and 3 some of them are illustrated. Unidentified sig-
moid conidia (ca. 5% of all encountered taxa) were not included in the analysis.

The cluster analysis (Fig. 4) showed a tendency of sites to form two major groups sharing
only 30% taxa. They do not clearly coincide with the two catchment areas: the smaller clus-



Fig. 2. - Spores from foam. A: Triscelophorus sp., B: Curucispora sp., C: Tricladium sp. 1, D:
tetraalata, E: Unknown 1, F: Tricellula sp. 1, G: Dendrosporium sp., H, I: Tricladium sp. 2
sp.. K-M: Gvoerffvella cf. myrmecophagiformis. Scale bar = 50 um.

“nantioptera
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Fig. 3. - Spores from foam. A, D: Articulospora sp., B: Arcispora bisagittaria, C: Unknown 2, E: Tricellula
sp. 2. F: Dendrospora ef. fusca, G: Lemonniera cf. alabamensis. Scale bar for F = 100 um, for the rest
=50 um.
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Fig. 4. - Cluster analysis of presence/absence data of taxa recorded in the 35 sampling sites (streams) is based
on Euclidean distance. For the construction of dendrogram, a simple distance coefficient (I - ¢/A, where ¢ =
number of taxa common to both sites, A = number of taxa present in at least one site) was calculated for each
couple of sites. The UPGMA strategy was applied for clustering data.
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ter comprises 9 sites (streams) from the upper Vltava catchment plus 3 streams from the up-
per Otava catchment. From the latter, one sample site lies outside the Bohemian Forest, one
is at its border and the third is among the other streams in the middle of the study area. Most
of the Vltava tributaries are less than 5 km long first order streams. In the middle or lower
reaches they flow through deforested areas or pastures, some of which are subject to cattle
husbandry. The number of species was 19 to 37.

The second, larger cluster contains predominantly streams from the catchment of the up-
per Otava River (16), the rest (7) belong to the catchment of the upper Vltava River. At a simi-
larity level 68%, a cluster of streams with the highest species diversity (50-58 taxa per sam-
ple) stands out: Raci potok and Polecky potok from the upper Vltava catchment and two
branches of the upper Kfemelna River and Drozdi potok, all three from the upper Otava catch-
ment. The Kfemelnd River with 40 species found below the confluence of its two sources
joins these streams at the ca. 62% similarity level. It is difficult to find distinguishing factor
among the parameters available to me. The stream segments between the springs and the sam-
pling sites were mostly not longer than these of the lower diversity streams in the upper Vlta-
va catchment.

The remaining streams in this cluster belong mainly to the catchment of the upper Otava
River, with no unifying pattern as regard the above stream characteristics.

The result of PCA based on covariance matrix is shown in Fig. 5. The first three axes ac-
count only for 14.1, 13.4 and 5.7 of the total variance. This procedure gave similar results like
the dendrogram (Fig. 4), also showing two more or less separated groups of streams. In the
smaller subgroup the species-poorest stream of OlSinka stands aside as well as RyZovitni
potok, with the highest number of species within this group. The subgroup of species-rich
streams is here less clearly separated from the other streams and the streams show lower simi-
larities among each other. The great similarity among the two branches of Kiemelnd and the
Kfemelna River below their confluence is confirmed. At this stage of our knowledge about
the aquatic hyphomycete communities in the Bohemian Forest, it is difficult to identify fac-
tors which lead to grouping of streams in this particular manner. More intensive sampling
may reduce the apparent sporadicity in the occurrence of some rare species. In other words, a
study based on a single sampling performed in one season of expected maximum diversity,
which is in autumn in temperate climate, “may give a reasonable estimate of how many spe-
cies can coexist in the short run” (Ravirala & al. 1998).



In the variant based on correlation matrix (i.e. on standardized entry data, not shown), the
separation of the two clusters appeared less distinct. This seems to indicate that species rich-
ness could play a certain rofe in the cluster separation.

In spite of the ambiguous separation of both river catchments, some species show a more
or less distinct preference for one of them. This is especially evident in the case of eight
streams (No. 6-14) from the upper Vltava catchment. These are all situated between the vil-
lage of Volary and the Lipno reservoir. The following taxa are absent or present only in one
or two of these streams, but occur in 31-89% of the upper Otava streams: Alatospora acumi-
nata s. stricto, Dendrospora tenella, Fontanospora eccentrica, Taeniospora descalsii, Tricla-
dium caudatum, Dendrospora cf. fusca, Pleuropedium multiseptatum, Anguillospora sp.,
Enantioptera sp. The opposite occurs as well but rarely: presence in 42 or 62% of streams of
the upper Vltava catchment, coinciding with the occurrence in half percentage of streams in
the upper Otava catchment. Two cases are extant: Tricellula aquatica and Pseudoanguillospo-
ra stricta. Among the less frequent species such a tendency appears in the case of Tetra-
chaetum elegans, known to tolerate light pollution and moderate eutrophication (cf. Conway
1970 and CHaMIER & Dixon 1982, respectively).
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Fig. 5. - PCA based on correlation matrix. Ordination of the 35 sample sites (streams) in the plane of the 1"
and 2™ axes of the PCA. O = streams in the catchment of upper Otava including one tributary of the Blanice
River and one of the Volyiika River; # = streams in the catchment of upper Vitava.



REMARKS ON RARE SPECIES

Arcispora bisagittaria Marvanova et Birloch. was described from the Cape Breton National
Park in Canada (MarvaNovA & BArLOCHER 1998), where its conidia were collected in foam
in several rivers hydrologically comparable to the Otava or Vydra Rivers. The Bohemian Fo-
rest is the second published area of occurrence. Repeated attempts to isolate this fungus in
waters of the Bohemian Forest were unsuccessful, but the conidia are so characteristic (Fig.
3B) that identification is reliable without cultivation. Conidia were seen in the streams Raci
potok and Zelenohorsky potok (V), as well as in Ryzovistni potok and the left branch of the
Kfemelnad River (O).

Enantioptera tetraalata Descals (Fig. 2D) is a very rare species, originally described from
a Scottish mountain stream flowing through peaty area (DescaLs & WessTErR 1983). Conidia
were repeatedly collected in stream foam in Spain: in 2 streams in two neighbour mountain
ranges of granite (Gredos and Béjar) in Central Spain (DescaLs & al. 1995a) and in a small
stream in the valley Karrantza, Biscay, flowing through a meadow on peat soil, ca. 900 m
a.s.l. (DescaLs 1998). In the Bohemian Forest conidia of E. tetraalata were recorded once in
the upper Vltava catchment (Kvildsky potok) and four times in the upper Otava catchment
(Roklansky patok, Slatinny potak and both left and right branches of Kiemelnd).

Dendrospora cf. fusca (Fig. 3F). This species is somewhat intermediate between D. fusca
Descals & J. Webster and D. fastuosa Descals & J. Webster. The conidia resemble D. fusca:
they have mostly 2-3 verticils of primary branches and a small percentage has 1-2 secondary
branches in vitro, rarely also in vivo, as was seen in foam samples in the Bohemian Forest.
They mostly lack the yellow protoplasm, but in the Bohemian Forest some yellowish conidia
appeared. Conidia typical for D. fastuosa, with a single basal verticil of primary branches
seen in vivo, after isolation into pure culture also yielded Dendrospora cf. fusca. The dimen-
sions of conidial elements overlap (DescaLs & WEssTER 1980). Such intermediate species was
isolated also in Austria (MarvanovA & Guiis 2000) and in the Czech Republic (MARVANOVA —
unpubl.). Identity of this taxon with D. fusca (whose description should then be emended)
cannot be excluded at this point.

Mycofalcella calcarata Marvanova et al. was described from England (Marvanova & al.
1993), where it was collected on moist rotting twigs and isolated from decorticated oak twigs
submerged in a river for six months and then incubated in a moist chamber. A single conidi-
um seen in the Kfemelnd River (O) is the first record of this species in the Czech Republic.

Tricladium caudatum Kuzuha was for long time known only from the type locality in Ja-
pan (Kuzuna 1973). The first reports from Europe are probably those from Switzerland and
France (Woop-EGGENscHWILER & BARLOcHER 1983). Later, conidia of this species were record-
ed in Austria (MESSNER & STUWE 1986, REGELSBERGER & al. 1987, VoGLMAYR 1996, MaR-
vaNovA & Gutis 2000), in Spain (DescaLs 1987, DescaLs & al 1995b), and in the French
Pyrenees (DescaLs & CHAUVET 1992). Most of the collections are from soft waters. The fun-
gus was isolated into pure culture also in Canada (MarvaNovA & BARrLOCHER 2001). The
Czech isolates match those from Canada.

Tricladium fallax Marvanovd was described from the High Tatra Mountains (Slovakia),
from foam in a small rivulet on siliceous bedrock (Marvanova 1984b). Later it was found also
in the Czech Republic (MaRrvANOVA — unpubl.). Its conidia when small are probably not easi-
ly distinguished from those of Tricladium biappendiculatum (G.R.W. Arnold) Marvanovi et
Descals. A recent record is from a softwater mountain stream in Central Spain (DescaLs &
al. 1995a).

Tricladium procerum Marvanova was described from the former Czechoslovakia, from a
locality which now is in Slovakia. There it was isolated from conidia produced on submerged



aerated pieces of Juncus sp. stems, collected in a drainage canal flowing through a moor
(Marvanova 1988). The isolates from the Bohemian Forest are the first ones from the Czech
Republic. Conidia were found in Kvildsky potok (V), Modravsky potok (O), Roklansky po-
tok (O), and the Vydra River (O).

Varicosporium trimosum Wolfe is probably a species occurring in clean soft oligotrophic
waters. It was described from Virginia (U.S.A.). The chemistry of the stream water wherefrom
the ex-type culture originated is not given (WoLre 1977). The Canadian collections and iso-
lates (MaRrvaNOvA & BarLocHer 2001) are from softwater streams. The scarcity of records
may be due to the similarity of conidia of V. trimosum to part conidia of Varicosporium elo-
deae Kegel which occur in similar kind of waters: they are well known and, therefore, this
name may be preferably applied in studies based on detached conidia. In the Bohemian Fo-
rest, V. trimosum was found in Zelenohorsky potok (V), Filipohutsky potok (O), Vydra (O),
the Otava River, and Drozdi potok (O).

Variocladium giganteum (S.H. Igbal) Descals & Marvanovd was first isolated in England
in a moorland stream and is mostly known from such waters in England (IgsaL 1971). In the
former Czechoslovakia it was isolated in a softwater sream passing through a moor. The lo-
cality is now in Slovakia. The collections in Zelenohorsky potok (V) and Roklansky potok
(O) are the first published records in the Czech Republic.

Some preliminary conclusions may be drawn from the results based on this single sampling
in the large area of the Bohemian Forest:

— the stream spora communities correspond to the species composition known from clean

soft waters in the temperate climate;

— species diversity in five streams (two from the upper Vltava catchment, three from the
upper Otava catchment) is relatively high (50-58 spore forms);

- the used tests of similarity of stream hyphomycete communities do not separate clearly
the two catchments; nevertheless more streams in the upper Otava catchment host rare
as well as undescribed species. A possible explanation may be the more pristine ecosys-
tem in that part of the Bohemian Forest.
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