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Abstract       The paper work presents a brief explanation of the behavior of 
timber and wood based materials when exposed to aggressive environments 
and a case study about the degradation of timber works in construction 
structures and some of the possibilities to avoid and treat such problems. The 
quality conditions imposed to the construction elements constitute the basis of 
a new approach of the buildings study at the same time with the resources 
conservation, economical development and pollution reduction and they 
represent the main instrument in assuring the users requirements. Also some 
information is provided based on the knowledge of the essential components 
and natural properties of timber affecting its behavior when exposed to natural 
and artificial environmental factors of degradation. 
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Wood is a natural organic renewable material 
that can be defined as a composite made of a chemical 
complex of cellulose, hemicelluloses, lignin and 
extractives. Due to its elongated shape of the cells and 
the oriented structure of the cell walls, wood is highly 
anisotropic. This particularity results also from the 
differentiation of cells sizes throughout a growth 
season.  

As a natural product, wood shows great 
diversity between different species and sometime in the 
same species, but certain homogeneity of material 
properties can be achieved by forming glued laminated 
timber or wood based materials from chopped or cut 
pieces.  

There is no simple way of expressing the 
behavior of biological material with respect to 
environmental stress as fire or wind and storm, 
associated with climate changes or human activities. 

In comparison with other construction 
materials timber offers high resistance to the chemical 
actions.  The material properties of timber are mainly 
determined by its structural composition. In 
comparison with other materials such as steel, timber  
offers remarkable resistance to the effect of chemical 
actions.  
              Damage or destruction of timber starting from 
it’s surface as a result of physical and chemical 
interaction, is called corrosion, given by the aggressive 
media that attack mainly the hemicelluloses and lignin 
and not the cellulose.  

Corrosion phenomena are mostly associated 
with a brown or dark coloring of the timber which 
spreads from the marginal zones to the central sections. 

Timber is very resistant to acids and also to 
salt solutions. A pH value of 3 to 10 will not create any 
significant damage, however certain types of wood 
react differently to aggressive environment and 
temperature and time of exposure play an important 
role. 

The timber constructions are also attacked by 
many xylophages fungus that determine a large variety 
of rotting. The majority of the fungus species are poly-
phages, some of them are specific to the resinous 
wood, while others are specialized for broad-leaved 
wood [1, 3, 4]. The Merulius Species are poly -phages, 
extremely aggressive with extraordinary strong 
capacity of evolution and spreading. 
 
Material and Method 

 

Fungi are generally regarded as a highly 
specialized class of plants that exhibit great diversity of 
form, are exceedingly numerous in both numbers and 
species, and have the means for incredibly rapid 
multiplication. They do not possess chlorophyll, and 
unlike green plants are unable to build up sugar and 
starch from the carbon dioxide in the atmosphere. They 
feed on and thus decompose a wide variety of organic 
food materials. They are reproduced by bodies known 
as spores, which roughly correspond to the seeds of  
higher plants except that they are very much smaller 
and usually produced in much larger numbers. When 
the spores of fungi fall on a suitable medium under 
moist conditions they germinate somewhat in the 
manner of seeds.  The spore wall bursts and a minute 
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tube, called a hypha, grows forth. The hypha branches 
and the tiny tubes begin to permeate the soil, compost 
or wood medium on which the hyphae are growing.  

With wood-rotting fungi the hyphae spread 
through the wood, disintegrating the cell walls and 
reducing their strength. The web or mat of tissue 
formed by the branching hyphae is known as the 
mycelium or spawn. It may take the form of root-like 
strands by the aggregation of hyphae, or thick sheets by 
the matting of the hyphae.  

When fungus has been growing for some time 
and has built up a sufficient mass of mycelium, it 
usually proceeds to form fruit-bodies, sometimes called 
sporophores, on the surface of the medium in the form 
of toadstools, fleshy or woody shelves, or encrusting 
sheets. Their appearance usually indicates a fairly 
advanced stage of wood decay. It is the fruit-body on 
which fresh spores are formed, and their location on 
the external surface allows for discharge into the air to 
complete the growth cycle. 

The reproductive power of fungi is fantastic 
when it is considered that a square-foot-area of dry-rot 
fungus fruit-body can produce five million spores per 
minute over a period of many days. These microscopic 
dust-like particles are shed in clouds from the mature 
fruit-body, and being very light can remain suspended 
in the air and drift for long distances.  

 

 

 

 

 

There is therefore very likelihood that spores of 
wood-rotting fungi will be present wherever wood is 
used. Whether or not wood decays will depend on the 
conditions to which it is exposed and whether these 
conditions are favorable for fungal growth. 

 Durability of a construction element made of 
wood is also an environmental aspect because it may 
dictate the service life of the product. Timber 
constructional elements, when properly designed have 
excellent durability. If the moisture stresses are too 
high the unprotected wood is susceptible to biological 
degradation due to mold and decay fungi. The simplest 
of the Polyporaceae is the dry-rot fungus, Merulius 
Lachrymans. The food-seeking portion consists of fine 
white threads, mycelium, which penetrate the wood- 
work of buildings, causing it to crumble to dust.  

The fruiting portion consists of flat, irregular 
bodies whose under surface bears the spores in shallow 
pits separated by narrow ridges. Water is excreted from 
these flat disks, which, from the habit of dropping like 
tears, has suggested the specific name Lachrymans, 
from the Latin lacrymare, to weep. 

This fungus appearance and evolution is favored 
all over the temperate humid zone, affecting the trees 
cut into the forest as well as the construction timber, 
especially the resinous species. In favorable 
environment conditions the fungus mycelium produces 
an active rotting [2- 9]. The degradation of wood is 
realized by celluloses and the cells walls destructions 
and the cell’s transformation into brown- red rot, first 
wet then dry and in the friable ( Photo 1.)  

During several months the infected elements can 
be compromised and they collapse. 

 
 
 
 
 

 
 
 
 
 

Photo.1.  Merulius Lacrymans fungus. 
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If infected timber elements are in contact with 
sound elements, the disease will spread to the sound 
wood by normal growth of the fungal hyphae from the 
decayed wood, even without the production of spores. 
Infection may also spread directly from soil to wood in 
contact with it, because most soils contain quantities of 
organic matter in which fungal organisms are growing. 
Even when there is no contact between uninfected and 
infected materials, the space between can be bridged 
by airborne spores, as has already been indicated. 
Although some locations may be worse than others, it 
is almost certain that in any area some airborne fungus 
spores will be present. Wood provides a suitable 
substrate for fungus growth, and the cellulose, lignin, 
and other components of the cell walls and wood 
tissues provide suitable food (Photo 2, 3, 4, 5.). 

 

Some species of wood are more naturally 
durable because they contain substances toxic to fungi, 
and the heartwood of these will only be attacked by 
certain fungi. It can be generally assumed, however, 
that no wood is entirely immune to attack if placed in 
conditions favorable to fungal growth, allowing for 
some variation in the susceptibility to decay of 
different kinds of wood. The air-moisture balance in 
the cells within the wood, therefore, is a most 
important factor controlling the susceptibility of wood 
to decay. Fungi need oxygen for the oxidation of 
sugars, which they use for growth and the supply of 
energy. The breakdown of carbohydrates in the 
respiration process produces water and carbon dioxide. 
Light usually has a retarding influence, and exposure to 
intense light such as bright sunlight can kill the 
mycelium. 

 
         Photo 2.  Fungi attack in wood beams.                                Photo 3.  Fungi attack on the ground.   

 
 

                 
 

       

Photo 4.  Fungi attack in walls.                                          Photo 5.  Fungi attack in walls. 
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Conclusions 

Merulius Lachrymans grows very profusely 
when once established on damp wood, producing 
snowy white mycelial mats from which glistening 
yellow or lilac colored moisture drops usually exude. It 
requires rather constant conditions of temperature and 
humidity for its growth and thrives best in unventilated 
places where the air is quite still. Wood decayed by the 
fungus is pale brown in color, and becomes broken up 
into large brick shaped pieces as it dries and shrinks. 
The decayed wood is easily crumbled to powder 
between the fingers. Fruit-bodies are formed in shapes 
somewhat resembling pancakes on horizontal surfaces, 
but may form shelves on vertical surfaces. The surface 
of the fruit-bodies is tough and wrinkled, and on it 
millions of rusty red spores are formed. 

From the centers of profuse growth of Merulius 
Lachrymans fungus can send out mycelial strands 
which may pass over or through brickwork, plaster or 
other building materials. These strands can transport 
water from the damp place in which the fungus first 
established itself to wood of low moisture content at 
some distance, thus wetting the wood and starting new 
fungus growth. Dampness is one of the essential 
conditions for fungal growth and should be the easiest 
to control. If dry materials are used in building and 
moisture can be prevented from reaching or 
accumulating in wood portions of the finished 
structure, rotting will be eliminated. Dampness in a 
building or element of a building can be attributed to a 
lack of attention during design, poor workmanship 
during construction, neglected maintenance, or the 
combination of these.  

Because Merulius spp. can invade and destroy 
the whole timber structure from basement to the roof, 
the causes that favor the attack must be known and 
emphasized: 

- Limitation of spores spreading inside the 
building and from one construction to another; 

- Avoiding wet wood material; 
- Insulation for ground floor ; 
- Rain water drove at distance from the 

buildings walls. 
The most important actions are: Chemical treatment 
and impregnation with fungicides; Removal of 
humidity excess; Removal and burning the infected 
elements; the floor beams and decking. Proper 
ventilation and temperature contrasts will be assured 
inside the building, so that the fungus can no longer 
find conditions to grow. The therapeutically effect of 
these actions is temporary and relative. Only through a 
scientific knowledge of the real situation and avoiding 
the favorable factors, together with the integrate 
application of all the prevention measures, the 
Merulius Lachrymans attack can be eradicated. 
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