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Abstract.In 2000–2006 mycological condition of wooden buildings used for different purposes in Vilnius 
has been investigated. From walls, ceilings, various equipment, air, dust micromycetes were isolated and 
identified; majority of them belong to the Mitosporic fungi group. The degree of their spread and their hazard 
to the living, working or visiting people are discussed. Improvement of the conditions in the premises is 
essential because it reduces the hazard of respiratory disorders, asthma, allergies, skin diseases, mycoses, etc.  
Wooden houses of Vilnius are characterised by specific fungi developing on them. The tests showed that on 
old balks Daedalea Pers. and Serpula (Pers.) Gray are frequent. They are accompanied by Trichoderma 
viride, T. harzianum, Penicillium expansum, P. funiculosum, Mucor racemosus, M. strictus, M. hiemalis, 
Chaetomium globosum, Thamnidium elegans. Serpula lacrymans together with Coniophora puteana, which 
is also frequent under such conditions, increase the humidity absorbency of brick walls, diminish pH. 
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1. Introduction 

 
Domestic Climatic factors, temperature and 

RH% in particular, seem to provide an optimal 
environment for fungal growth (Al-Doory and 
Domson, 1984). Different authors have found a 
pattern variation in total or genera fungal 
concentration which relates to meteorological 
conditions (Halwagy, 1989; Macher et al., 1991; 
Shelton et al., 2002; Mendrela-Kuder, 2003; Liao and 
Luo, 2005). According to Jones and Harrison (2004), 
temperature and water availability will affect the size 
of the fungal source and will control the active release 
of some fungal spores. On the other hand, it has been 
proved that indoor fungal concentrations (mean and 
median) correlate with the corresponding outdoor 
fungal concentrations (Shelton et al., 2002). 

Meteorological conditions in Lithuania are 
unstabil. Some citizens still live in wooden houses 
built in the end of the 19th or beginning of the 20th 
century. Some of them are well maintained and 
preserved, surrounded by greenery, fascinating by 
individuality and composure, while others are 
surrounded by huge trees, hardly breathing and 
resembling slums rather than residential buildings. 
They have lost their owners long ago. Such wooden 
buildings are old, constantly shaded by the foliage of 

closely growing maples and linden, therefore their 
natural drying is slower. The foundations of such 
houses are already repeatedly changed, in places of 
lower balks and foundation junction little walls of 
silicate bricks or just screens are frequently built. The 
balks are decayed, sheathed with oil painted planks or 
tin.  

At the present time many people in Lithuania try 
to build wooden houses in gardens in the vicinity of 
cities. Sometimes people just try to relocate old 
wooden houses taking them from villages and 
transporting them closer to cities. When such 
buildings are further modified for present day 
requirements, serious problems can arise (Lugauskas, 
Jaskelevičius 2007).  

The aim of the present work was to investigate 
fungi prevailing in wooden houses in the vicinity of 
the Vilnius city.  
 
2. Materials and methods 

 
In 2000–2006 mycological condition of wooden 

buildings used for different purposes in Vilnius has 
been investigated. The samples for microbiological 
investigations were taken in the following ways: 

 Micro-organisms from plaster scrapings, 
crumbled bricks and adhesive materials were sown 
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directly onto Petri dishes filled with nutritious 
standard malt extract agar (DIFCO) and Sabouraud 
dextrose agar (BBL) media; 

 Gravitation method, when dishes filled with 
agar media were opened so that for 15 min the 
propagules present in the air could settle freely on the 
surface of a nutritious medium; 

 A slit-to-agar single stage impactor ‘‘Krotov 
818’’ (OJSC ‘‘Krasnogvardejec’’ 3 Instrumentalnaja 
St., Saint-Peterburg, Russia) was used for the total 
airborne fungal spore sampling (cut-off 0.5 mm; 
volume of the sampled air – 0.05 m3 per sample). 

Dust samples from the surfaces were taken with 
sterile cotton swabs and prints were made onto the 
media; wall and ceiling scrapings were placed directly 
onto the same agar. Four different methods were used 
for the investigation of the indoor air and various 
outdoor and indoor surfaces. This was done with the 
aim of isolating and identifying the highest possible 
amount of microscopic fungi species. The methods 
applied do not reduplicate but supplement each other 
and allow more exhaustive evaluation of the 
mycological state of the studied environment.  

The exposed plates were incubated at 26-28 oC, 
and the fungi that developed were counted after 3, 5 
and 7 days. The viable spore levels were expressed as 
colony forming units (propagules) per cubic meter 
(cfu m-3). For identification of fungi, purified fungal 
cultures were transferred onto malt extract, Czapek 
and corn extract agar media. The cultural and 
morphological characteristics were studied employing 
methods of light and scanning electron microscopy; 
fungi were identified based on different manuals. 
Detection frequency (%) of each identified species 
was calculated according to Mirchink (1988). 
 
3. Results and Discussion 
 

Xylotrophic fungi developing on outside and 
inside surfaces of walls are frequently visible. The 
tests revealed Daedalea quercina (L. et Fr.) Pers. 
fungi developing on the outside surface of the balks 
develop; as these fungi grow on the treated wood they 
cause the so called gray mould. Another frequent 
wood decay fungi developing on both outside and 
inside walls is Serpula lacrymans. Sometimes clear 
fruit bodies of this fungus can be observed throughout 
the whole height of the wooden wall. (Lugauskas, 
Šveistytė, 2005). On various wooden materials are 
very cdommon Fungi of genera Arthrinium Kunze ex 
Fr. (Fig. 1). 

The fruit bodies are particularly frequent at lower 
parts of window-frames. These fungi also damage 
wooden floors many times painted with oil paint. are 
usually wallpapered. The wallpaper is easily infected 
by various fungi, and pigments excreted by the fungi 
From the balks other micromycetes were also 
isolated: Trichoderma viride, Penicillium expansum, 
P. funiculosum, Mucor racemosus, M. strictus 
Hagem, M. hiemalis, yellowish red sterile mycelium 

(Mycelia sterilia) as well as bacteria of the 
Pseudomonas genus. 

Inside walls of wooden residential buildings 
cover the paper in stains of various colours. From 
wallpaper and the walls the following micromycetes 
were isolated: Rhizopus stolonifer (Ehrenb. ex Fr.) 
Vuill., Mucor racemosus, M. hiemalis, Fusarium 
moniliforme J. Sheld., Penicillium purpurogenum 
Stoll., P. expansum, P. funiculosum, Alternaria 
alternata, Cladosporium herbarum, Thamnidium 
elegans, Chaetomium globosum, Sordaria fimicola 
(Rob.) Ces. et de Not., Mycelia sterilia. 

In such houses door jambs and window-frames 
are most frequently damaged by fungi. 
Aureobasidium pullulans, Cladosporium herbarum, 
Penicillium nalgiovense Laxa, P. verrucosum, 
Mycelia sterilia (2 species: sterile white fuzz and 
mucilaginous white mycelia) were recorded there.  

In wooden houses Serpula lacrymans rapidly 
spreads throughout all outside walls, damage window-
frames, penetrates inside. Therefore, the fungal 
infection can be eliminated only removing the 
damaged balks; other measures can only retard the 
negative impact of the fungus. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. Fungi Arthrinium spp. On wooden balk 
 

One of the essential reasons for such damages 
could be poor airing due to the foliage of the closely 
growing trees that shield the house and the balks after 
rain or thaw cannot properly dry. So the excess 
humidity accumulates and conditions favorable for 
the development and spread of fungi form. The 
second reason is the absence of proper insulation 
between the foundations and wooden balks, which are 
in contact with the ground and, therefore, are 
constantly damp and polluted with soil particles 
which abound in microorganism propagules. 
Microorganisms and their propagules are also 
common inside such houses. They spread and damage 
floors, wallpaper; their conidia together with dust 
settle on the inside objects. From dust collected in  
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Fig. 2. Conidiogenesis of Fungi Arthrinium spp. (a, b), Conidia (c) 

 
such premises Trichoderma viride, Aspergillus 
fumigatus, Mucor mucedo Fresen., M. racemosus, 
Penicillium expansum, P. nalgiovense, P. claviforme 
Bainier, P. verrucosum, Cladosporium herbarum, C. 
cladosporoides and sterile white mycelium (Mycelia 

sterilia) were isolated. It is difficult to stop the 
development of fungi in such buildings; it can only be 
done by appropriate ventilation that reduces the humidity. 

Such premises should be constantly heated and 
simultaneously dried. Living conditions in these 
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houses are unfavourable because some isolated fungi, 
mostly those of the Aspergillus, Penicillium, Mucor, 
Rhizopus genera, are potential agents of respiratory 
and allergic diseases. 

Presently many people in Lithuania try to build 
wooden houses in gardens in the vicinity of the city. 
Sometimes people just try to relocate old wooden 
houses taking them from villages and transporting 
closer to the city. One such house was chosen for our 
investigation.  

Visual observation of the house revealed that 
damp-proof layers between walls and foundations and 
between floors and the ground are not appropriate. 
According to the project, a gap should be left between 
the planks of wooden floor and the damp-proof layer 
so that the air could circulate and humidity could not 
accumulate: further a 7 cm mineral wool layer, 15 cm 
bloating clay aggregate layer, followed by a 
compressed layer consisting of sand, gravel and brick 
crumbs and then compressed ground should be fitted. 
Meanwhile, in the investigated house these 
requirements were neglected.  

Sawdust was used for the insulation; it easily 
absorbs humidity and becomes a good substrate for 
fungi. It seems that the propagules of wood decay 
fungi had penetrated there; they rapidly reached the 
wooden floor and damaged it. In damp and unheated 
premises the wood decay fungi can rapidly spread and 
damage not just wood but also brick walls of a 
building. It was proved by Serpula lacrymans was 
abundantly developing in this house. This fungus 
together with Coniophora puteana (Schum.) P.Karst., 
which is also frequent under such conditions, increase 
the humidity absorbency of brick walls, diminish pH. 
Together with these fungi Thiobacillus thiooxidans 
Waksman et Joffe and other bacteria settle. Under the 
impact of these microorganisms the mass of all 
stonework reduces. All these processes were noticed 
already at the beginning of the investigation. From the 
underside of planks and the sawdust beneath the 
damaged floor Trichoderma viride, Serpula 
lacrymans, Fibroporia vailantii (DC.) Parmasto and 
numerous bacteria were isolated. The propagules of 
the first two mentioned fungi were also spread in 
mineral wool from which Mucor hiemalis, 
Scytalidium lignicola Pesante and Xylohypha pinicola 
D. Hawksw. were also isolated. In the mixture of 
sawdust, mineral wool and polythene film scraps, 
which was used as a filling between the floor and 
ground, micromycetes of various species were 
abundant. Together with the above-mentioned ones 
Aureobasidium pullulans, Penicillium velutinum T. H. 
Beyma, P. implicatum Biourge, P. capsulatum, P. 
albicans Bainier, P. viridicatum, P. funiculosum, 
Geotrichium candidum were also recorded. Sterile 
white mycelium (Mycelia sterilia) was always 
abundant. On blackened walls of the room corner 
Ulocladium chartarum, Cladosporium 
cladosporioides were detected. The above-mentioned 
micromycetes were also developing on wooden 

ceiling and insulation material consisting of sawdust 
wrapped in paper; they were accompanied by 
Paecilomyces variotii, Penicillium decumbens, P. 
corylophilum. Waterproofing material, tar paper, was 
infected with Rhizopus stolonifer, Alternaria 
alternata, Aspergillus versicolor, Mycelia sterilia and 
bacteria. Fungal propagules were abundant in the air 
of the house – 10,562 cfu m-3. Solitary micromycete 
species of the Penicillium genus prevailed, though all 
the above-mentioned micromycetes as well as 
Cladosporium herbarum, Aspergillus niger, A. 
fumigatus, Ulocladium botrytis Preuss micromycetes 
were also recorded. The reasons for fungal infection 
of the house are the unsuitable insulation materials, 
especially application of sawdust as a damp-proof 
layer between wooden floor and the ground, neglect 
of other building technologies as well as poor 
ventilation of the house. 

Particular attention to mycological condition of 
building materials and environment should be given 
when a wooden house is being built in a forested site, 
surrounded by water bodies. Investigations of the 
house that is being built in the environs of Vilnius on 
a hill in pine forest at a site of two adjoining lakes 
using the second-hand timber and new decoration 
details were performed. On the investigated timber the 
fungi of the Trichoderma genus, known as active 
degraders of natural lignin-cellulose complexes, were 
intensively developing. These fungi are not primary 
agents of wood decay; they are often supporting ones. 
On decaying wood some Trichoderma fungi 
(Trichoderma viride, T. harzianum Rifai, T. hamatum 
Rifai, T. koningii Oudem.), less frequently fungi of 
other species were recorded. These fungi are constant 
supporters of other fungi (Serpula lacrymans, 
Coniophora puteana, Poria vaporaria Sacc., Paxillus 
ligneus Berk & Curt., Trametes serialis (Fr.) Fr., 
Lentinus lepideus (Fr.) Fr., Gleophyllum sepiarium 
(Vuill. et Fr.) P.Karst., Daedalea quercina, Coriolus 
versicolor (L. et Fr.) Quel., Peniphora gigantea 
(Fries) Massee, Corticium laeve Pers.) in the 
processes of wood decay (Zyska, 1999). They often 
degrade wood forming communities with the fungi of 
the Phoma, Penicillium, Aspergillus, Cladosporium, 
Alternaria, Chaetomium and other genera. In this case 
the fungi of the Trichoderma genus suppressed the 
development of other fungi and became dominant on 
the surface of the building material. In some samples 
they developed in parallel with Corticium laeve 
ascribed to the Basideomycetes class.  
 
Conclusions 
 

Micromycetes infect houses of various ages. The 
infection intensity and progress mostly depend upon 
meteorological conditions as well as the composition 
and humidity of the substrate. Old buildings of 
Vilnius that have been mechanically damaged, 
reconstructed neglecting technical requirements, used 
for inappropriate purposes frequently violating the 
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exploitation rules of buildings are mostly infected 
with micromycetes. Under such conditions the walls 
of brick houses become damp because of 
disintegrated insulation between the foundations and 
walls and humidity through the foundations 
capillaries ascend from the ground. Therefore, 
conditions favorable for the development and spread 
of microorganisms occur, and gradually constant 
microorganism communities are formed. They 
destroy building and adhesive materials, the walls 
start to crumble, fuzzy coating resembling farina 
appears and the patches tend to expand covering a 
large part of a wall. 

Wooden houses of Vilnius are characterised by 
specific fungi developing on them. The tests showed 
that on old balks Daedalea Pers. and Serpula (Pers.) 
Gray are frequent. They are accompanied by 
Trichoderma viride, T. harzianum, Penicillium 
expansum, P. funiculosum, Mucor racemosus, M. 
strictus, M. hiemalis, Chaetomium globosum, 
Thamnidium elegans. 

According to the project, a gap should be left 
between the planks of wooden floor and the damp-
proof layer so that the air could circulate and humidity 
could not accumulate: further a 7 cm mineral wool 
layer, 15 cm bloating clay aggregate layer, followed 
by a compressed layer consisting of sand, gravel and 
brick crumbs and then compressed ground should be 
fitted. Meanwhile, in the investigated house these 
requirements were neglected. Sawdust was used for 
the insulation; it easily absorbs humidity and becomes 
a good substrate for fungi. It seems that the 
propagules of wood decay fungi had penetrated there; 
they rapidly reached the wooden floor and damaged 
it. In damp and unheated premises the wood decay 
fungi can rapidly spread and damage not just wood 
but also brick walls of a building. It was proved by 
Serpula lacrymans was abundantly developing in this 
house. 

This fungi together with Coniophora puteana, 
which is also frequent under such conditions, increase 
the humidity absorbency of brick walls, diminish pH. 
Together with these fungi Thiobacillus thiooxidans 
and other bacteria settle. Under the impact of these 
microorganisms the mass of all stonework reduces.  

All these processes were noticed already at the 
beginning of the investigation. From the underside of 
planks and the sawdust beneath the damaged floor 
Trichoderma viride, Serpula lacrymans, Fibroporia 
vailantii and numerous bacteria were isolated. 
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