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Figure 1. The method of dual cultivation of Trichoderma harzianum and the white rot fungus (Trametes
versicolor) in a Petri dish
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Table 1- Amounts of materials used for the preparation of cellulase assay medium (one-liter volume)
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Figure 2. Qualitative measurement of cellulase enzyme activity. The appearance of an orange halo means
cellulase enzyme activity

A oz 53 LSS5 o6 el 5l 2l e Jiels
s slas i oo Gladisei o2 ialS S]] el

S sboler ol sz b plas ¥ IS 5o s S 5 L
2o O ol Gles o3k 3 a5 g saalin

.w‘ Lo o &g

ATR-FTIR iwcish )
LUV UK -V S SR WO ] PN -tove
4 2bas ‘u-(f»’-..wx Sham 5 U8 per sladise
Sheslaad L vxY sl w5 S 00 B YO culses
e b T oEalesl & 5 ag GSLL 234 o5 S
ool b ka6 Jie o g o&tsls o sle oSl
b 525 L Tensor27 Ju. FT-IRATR-IR oKaws )

33,8 IUTF em™t (o 4555)



B s ol s

15 -
1.2 -
<
<3 09
£3
£ 06 -
g%
=
0.3 -
0.0 -
Four weeks

VAP

Eight weeks
Incubation period with 7richoderma
Loyoese ¥ @B b wjgle loj W

slais et 5 5ls Ol lo) e 53 LS 5 L Lk Sl Gy B wup gldiped o2 SRS Y IS
Figure 3. Weight loss of beech wood after four and eight weeks of incubation with Trichoderma
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Figure 4.. Weight loss of treated wood samples, dependent and independent control of beech wood after 16 weeks
of incubation with Trametes versicolor
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Figure 5. Qualitative measurement of cellulase enzyme activity of Trichoderma fungus in Carboxymethyl
cellulose (CMC) and Aucil culture medium
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Figure 6. Dual cultivation of Trichoderma harzianum and the white rot fungus (Trametes versicolor) after one
(right), and two weeks (left)
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Figure 7. ATR-FTIR of wood treated by eight-week incubation of Trichoderma harzianum and beech control
after 16 weeks of exposure to Trametes versicolor
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Abstract

Biological protection is one of the rather new and environmentally friendly methods of wood
protection, in which living microorganisms have replaced chemical substances. This research was
carried out with the aim of investigating the biological protection of beech wood against the white
rot fungus (Trametes versicolor) using Trichoderma harzianum. For this purpose, the antagonistic
ability of Trichoderma harzianum against wood rotting fungus was evaluated in dual culture
medium as well as on wood. Trichoderma harzianum was incubated on wood samples in two time
periods of four and eight weeks, and then samples were exposed to white rot fungus for 16 weeks.
The dual culture test proved the antagonism of Trichoderma harzianum against wood-destroying
fungus, in a way that after 14 days, Trichoderma harzianum had not only prevented the spread of
T. versicolor hyphae, but also overgrew on its mycelia. Cellulase enzyme assay showed that the
isolate of Trichoderma harzianum had little ability to secrete this enzyme, and for that reason,
sample weight loss due to fungal treatment was neglegable; a result that was also confirmed by
infrared spectroscopy. The duration of wood incubation with Trichoderma harzianum was an
important factor in the efficiency of treatment: increasing the time by one month significantly
reduced weight loss of treated samples from 15% to below 1%. While the weight loss of the
control samples was more than 30%. It can be concluded that the long-term treatment of beech
wood with Trichoderma harzianum does not have a destructive effect on the wood and protects
it against the white rot fungus. Therefore, it is suggested to use this type of biological agent as a
pretreatment of beech wood or to combine it with other preservative materials.
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