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Abstract. This paper reports the first finding of Cladosporium herbarum (Cladosporiaceae, Dothideomycetes) on the 
moss Buxbaumia viridis in Bulgaria. A description and illustrations of the micromorphological features of 
the examined specimen are provided.
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Introduction

Cladosporium herbarum (Pers. : Fr.) Link (Clado-
sporiaceae, Dothideomycetes) is the type species of the 
genus Cladosporium Link. It is a member of Clado-
sporium herbarum complex, which includes a group 
of species with Davidiella sexual morphs (Schubert & 
al. 2007; Bensch & al. 2012; Gonzáles & al. 2021, etc.). 
Cladosporium herbarum is the asexual counterpart of 
Davidiella tassiana (De Not.) Crous & U. Braun.

Cladosporium herbarum is considered as one of the 
most common and widespread cosmopolitan micro-
scopic fungi. It is generally saprobic and occurs on 
different organic substrates, especially on dead leaves 
of herbaceous and woody plants, but also on the sur-

face of living leaves as an epiphyte and as second-
ary invader on necrotic leaf spots (Kirk & al. 2008; 
Schubert & al. 2007; Bensch & al. 2012). It is known 
that C. herbarum and C. epibryum Cooke & Massee 
(known in North America), infect the sporophytes of 
various mosses (GyÖrffy 1911; Prior 1966; Hancock & 
Brassard 1974). The first record of C. herbarum s.l. as 
parasite on mosses was made by GyÖrffy (1911). The 
host was Buxbaumia viridis (Moug. ex Lam. et DC.) 
Brid. ex Mag. et Nestl. The fungal mycelium was ob-
served inside and on the surface of the moss capsules. 
The author also collected C. herbarum on mosses 
from the genera: Bryum Hedw., Gyroweisia Schimp., 
Tortula Hedw., and Dicranella (Müll. Hal.) Schimp. 
(Boros 1926).
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In Bulgaria C. herbarum s. str. is reported on var-
ious herbaceous plants, mainly cereals (Avena fatua 
L., Hordeum vulgare L., Triticum spp.) by Hristoff 
(1934), Nedyalkova & al. (2014, 2019), etc.

The aim of the present paper is to report the first 
collection of C. herbarum on the sporophytes of B. 
viridis in Bulgaria. It is the first finding of this fungus 
on bryophytes in the country.

The studied specimen of B. viridis has been found 
by the second author during a field investigation in 
July 2021 in the Central Rhodopi Mts. 

Material and methods

Buxbaumia viridis is an epixylic moss occurring 
in shaded, humid, mainly coniferous forests in the 
mountain areas (Figs 1, 2a). It grows on dead wood 
in advanced decay stages. In Bulgaria it is found ex-
clusively on coniferous wood, mostly of Picea abies 
P. Karst. and Abies alba Mill., seldom of Pinus syl-
vestris L., P. nigra Arnold, P. peuce Grieseb., and P. 
mugo Turra. In Europe it has been reported also on 

the dead wood of Fagus sylvatica L. (Wolf 2015; Deme 
& al. 2020; Brewczyński 2021; Guillet & al. 2021). The 
species is of European and national conservation im-
portance. It is included in Annex II of the Council 
Directive 92/43/EEC on the conservation of natural 
habitats and of wild fauna and flora (The Habitats Di-
rective), in Appendix I of the Convention on the con-
servation of European wildlife and natural habitats 
(Bern Convention), Annex II of the Biodiversity Act 
of Bulgaria, and in the Red List of Bulgarian bryo-
phytes as Near Threatened (Natcheva & al. 2006).

The collection locality is a 110 years old spruce for-
est with canopy closure seven, eastern exposure, and 
slope ca. 45 degrees.

The microscopic observations of the micromor-
phological characters (fungal hyphae, conidiophores, 
conidia) were made under Nikon Esclipse 50i LM af-
ter rehydration of moss capsules in water. Twenty five 
conidia were measured. Microphotographs were tak-
en with Nikon digital camera. 

Identification was confirmed using the works of 
Schubert & al. (2007) and Bensch & al. (2012). The work 
of GyÖrffy (1911) was used only for primary consult.

Fig. 1. The habitat of Buxbaumia viridis in the Central Rhodopi Mts.
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The studied specimen is deposited in the Myco-
logical Collection of the Institute of Biodiversity and 
Ecosystem Research, Bulgarian Academy of Sciences, 
Sofia (SOMF).

Results

Sporophytes from the examined collection of B. 
viridis were deformed, dark brown, shrivelled, mum-
mified. Fungal mycelium formed on the capsules a 
superficial dense network, consisting of brown hy-
phae. Hyphae smooth, septate, loosely branched, 

light brown, brown, up to 8 µm thick (Figs 3-4). Con-
idiophores solitary, smooth, walls thickened general-
ly 1-1.5 µm wide, only rarely up to 1.8- 2 µm, septate, 
brown, (3.5) 5-6.5 (8.5) µm wide, n=18 (Fig. 4). Co-
nidia solitary, 6-10 (12) × 4-6 (7) µm, ovoid-ellipsoid, 
ellipsoid, aseptate, pale olivaceous, pale brown, ver-
ruculose. 

Specimen examined. Central Rhodopi Mts, NW 
of Smolyan town, two immature sporophytes of Bux-
baumia viridis on decaying wood of Picea abies, in 
spruce forest, 1925 m a.s.l., 24.626398oE, 41.612569oN, 
29.07.2021, leg. R. Natcheva, det. M. Gyosheva (SOMF 
30032), Fig. 2b.

Fig. 2. Buxbaumia viridis: a – Buxbaumia viridis in the locality; b – Buxbaumia viridis infected with Cladosporium herbarum (same 
stage of capsule maturity as in a)

Fig. 3. Cladosporium herbarum: a – hyphae on the surface of the capsule, b – hyphae in the epidermal layer of the capsule
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Discussion

Data about the micromorphological characters of 
C. herbarum, collected in Bulgaria correspond to the 
data given by Bensch & al. (2012), although there are 
minor differences in the minimum and maximum 
values of the measured conidia, which are slightly 
bigger in the examined collection. The conidiophores 
and conidia in the Bulgarian specimen are probably 
in an earlier stage of development. During micro-
scopic observations, the authors found only solitary 
young conidiophores and aseptate small conidia. 

The present collection confirmed the occurrence 
of C. herbarum on the sporophytes of B. viridis. This 
finding enriches the knowledge on the species diversi-
ty of bryophillous fungi in Bulgaria. Although C. her-
barum was found as parasite on a conservation- im-
portant species, it seems to invade it seldom and does 
not pose a threat to the populations of B. viridis. Of 
some 120 sporophytes observed in the study region in 
2021, only two were found to be infected.
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Fig. 4. Cladosporium herbarum – hyphae and conidiophores


