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Black locust (Robinia pseudoacacia L.) is a non-native tree species widespread all over Europe that
has already gained some commercial importance. This study assessed the ability of selected basid-
iomycetous fungi (Coniophora puteana, Heterobasidion annosum, Trametes versicolor, Fomitiporia
robusta) to decay black locust wood, based on the dry mass loss during a 16-week decay test. Wood
samples were collected in the Glogéw Forest District (SW Poland) and represented three age classes
(38, 60 and 71 years). The density of the investigated wood ranged from 612 to 907 kg/m3 and sig-
nificantly decreased with tree age (p < 0.001). The recorded mass loss ranged from 0.00% to 5.81%,
amounting to 1.03% on average. We found that the resistance of black locust wood significantly
increased with tree age (p = 0.011). Also, the observed mass loss differed significantly between fungal
species (p < 0.001). The highest values were recorded for T. versicolor (mean = 2.14%). Comparing
two F. robusta strains, we found significantly smaller mass loss for black locust wood than for oak
wood (p < 0.001). The investigated strains caused greater mass loss in the wood of the species from
which they had been isolated (p = 0.021 and p = 0.049 for locust and oak, respectively). Our findings
confirm the hypothesis that black locust wood is highly resistant to fungal decay.
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Introduction

properties similar to oak timber, is resistant to biotic
factors [Bellon et al. 1977]. It was first cultivated in

Black locust (Robinia pseudoacacia L.) was brought
to Europe from North America in the early 17* cen-
tury, initially as an ornamental plant for parks and
gardens. For various utilitarian reasons, the species
spread widely all over the continent and became highly
expansive and invasive in many regions [Weber 2003;
Vitkova et al. 2017].

It was introduced into forest cultivation due to its
fast growth, low site requirements and high viability,
as well as its valuable and durable wood, which, with
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France and Germany in the middle of the 18" cen-
tury [Nowinski 1977; Cierjacks et al. 2013]. As early as
the 19" century, black locust was planted in Hungary
[Redei et al. 2008]. In Poland, the introduction of this
species into forests was initiated by Wtadystaw Jedlinski
(later professor of the Faculty of Forestry at the Warsaw
University of Life Sciences) in the Olkusz Forest District
in 1914 [Biatkiewicz 1952].

In Poland, black locust is mainly a scrub, not a for-
est species [Szwagrzyk 2000]. Currently, in the forests
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managed by the State Forests NFH, it occupies about
273,000 hectares [Wojda et al. 2015; Smyk 2019]. It is
also the most widespread non-native species in national
and landscape parks in Poland [GDOS 2016; Boma-
nowska et al. 2019].

Long-term studies have proved that black locust has
an adverse impact on the biodiversity and functioning
of forest ecosystems outside its natural range [Bene-
speri et al. 2012; Obidzinski et al. 2016; Gentili et al.
2019; Sibikova et al. 2019]. In Poland, this species is
considered highly invasive [Tokarska-Guzik et al. 2018].

R. pseudoacacia wood has found uses in various
fields. It has been used in construction, cooperage
and veneer, floor staves, furniture, and even energy
production. It is a raw material for turned and milled
haberdashery products. Due to its hardness, it has been
applied for making vineyard poles or fences as well as
railroad sleepers and mine stamps. A variety of sports
equipment, namely bows, skis, field or ice hockey sticks,
and tennis rackets, used to be or still are made of black
locust wood. In the past, it was used to make machine
parts (guides, sliders or bolts — when saturated in hot
oil), tools (handles, grips, bindings), carts (ladders,
drawbars, hubs, spokes), and pegs (shoemaking, fur-
niture and construction). Finally, it is also a material
suitable for carving [Biatkiewicz 1952; Galewski and
Korzeniowski 1958; Kozakiewicz and Wiktorski 2007;
Obidzinski and Woziwoda 2014; Wojda et al. 2015].

In its native range, black locust belongs to the group
of hardwood tree species that are most susceptible
to insects or diseases [Hepting 1971; Huntley 1990].
At least 114 fungus species have been found to attack
R. pseudoacacia wood. The list includes such species
as Phellinus rimosus (Berk.) Pilat and Vanderbylia rob-
iniophila (Murrill) B.K. Cui & Y.C. Dai, which are
considered a serious threat as they cause the decompo-
sition of the trunk, which leads to problems in timber
production [Huntley 1990; Farr et al. 1995]. For long
since its naturalization in Europe, black locust has not
had any significant consumers or threatening patho-
gens. In recent decades, many fungal parasites and
saprotrophs existing on this species have also been
reported from the area of its introduction [Farr et al.
1995; Michalopoulos-Skarmoutsos and Skarmoutsos
1999; Rehnert and Bocker 2007; Bartha et al. 2008;
Cierjacks et al. 2013].

There are at least 106 species of fungi that colonize
R. pseudoacacia in Poland, among which 29 taxa be-
long to the Ascomycota, and 77 to the Basidiomycota
[Lisiewska et al. 1986; Wojewoda 2003; 7Z06kciak 2003,
2005; Szczepkowski 2007; Kujawa 2008; Mulenko et al.
2008; Slusarczyk 2012; Szczepkowski et al. 2013; Cha-
chuta et al. 2015; Karasinski et al. 2015; Wilga 2016;
Brzeg and Lisiewska 2018; Kozlowska et al. 2019; Frie-
drich 2020; Gierczyk and Slusarczyk 2020; Gierczyk

and Kujawa 2023]. The group of lignicolous fungi in-
cludes more than 90 taxa, including several dangerous
pathogens degrading the wood of the roots and trunks
ofliving trees (e.g. Armillaria spp., Cerioporus squamo-
sus (Huds.) Quél., Fomitiporia robusta (P. Karst.) Fias-
son & Niemeld, Laetiporus sulphureus (Bull.) Murrill).
In turn, as many as 69 species of lignicolous fungi were
found on black locust growing in southern Germany
[Rehnert and Bocker 2007], including 43 species not
recorded in Poland.

European studies on the resistance of black locust
wood to fungal decomposition date back to the mid-
dle of the 20" century [Vintila 1944; Jagielski 1953].
Later, this issue was investigated by Pollet et al. [2008],
Diinisch et al. [2010], Reinprecht and Zubkova [2010],
and others. The research showed that the timber’s nat-
ural resistance to fungi is fairly high, and this was re-
flected in the EN 350 standard [2016]. In general, the
lifespan of black locust wood in the open air is about
80 years, in water it is about 500 years, and in the dry
state it may reach ca. 1500 years [Pacyniak 1981].

The objectives of this study were (i) to determine
the resistance of Robinia pseudoacacia wood to the
decay caused by three species of basidiomycetous fungi
(Coniophora puteana, Heterobasidion annosum, Tram-
etes versicolor) depending on the age of the trees, and
(ii) to compare it with the resistance of oak wood to
the decay caused by two strains of Fomitiporia robusta
originating from Robinia pseudoacacia and Quercus
robur as host species.

Materials and methods
1. Experiment design

The ability of the selected basidiomycetous fungi to
decompose black locust wood was assessed based on
the dry mass loss determined in a 16-week-long decay
test. We performed this test following the procedures
described in the EN 350 [2016] and EN 113-2 [2020]
standards, and as described by Szczepkowski et al.
[2021] and Marciszewska et al. [2024].

Primarily, we analysed the decay potential of three
fungi (C. puteana, H. annosum and T. versicolor). In total,
we used 108 samples, which included 12 samples per
experimental variant (3 isolates and 3 age classes). Ad-
ditionally, we investigated the ability of F. robusta strains
isolated from R. pseudoacacia and Q. robur as host spe-
cies to decay black locust and English oak wood. In this
case we used 48 samples, again consisting of 12samples
per variant (2 host species, 2 species of wood undergoing
decay). Only trees of age class IV were used to analyse
the decay caused by E robusta strains.

To compare and verify the properties of the isolates,
an additional decomposition test was performed on
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20 beech wood samples (4 samples per fungus/strain)
following the procedures adopted in the experiments
described above.

2. Characteristics of investigated wood

Black locust wood samples were collected in the
Glogow Forest District (SW Poland). This is the
region with the greatest abundance of black locust
in Poland [Wojda et al. 2015; Jaminska et al. 2018].
Three stands under standard management with black
locust as a dominant species were chosen. The ages
of these stands were 38 (hereafter referred to as age
class II), 60 (age class III) and 71 (age class IV) years.
In each stand, six trees were selected according to
Hartig’s method, and felled. From each such tree,
we took two 50 cm long sections, which were de-
barked and split open to improve the uniformity of

drying. From the internal part of the split logs we cut
out enough wood to form 2.0x2.0x5.0 cm samples,
which were prepared from the outer part of the trunk
(mature wood). English oak wood samples were col-
lected in the Wotéw Forest District (SW Poland),
while European beech material originated from the
Kartuzy Forest District (N Poland). The age of the
sampled oaks was 117 years, and the beeches were
90 years old. The dimensions of both oak and beech
samples were 1.5%2.5x5.0 cm.

The density of wood samples was estimated
using the drying-and-weighing method [Krzysik
1978; Kokocinski 2004]. The moisture content of the
samples was approximately 10%. The density of black
locust wood ranged from 612 to 907 kg/m® and de-
creased with tree age (Figure 1). Significantly higher
values were recorded for younger trees (H, ,, = 79.76,
p < 0.001). This strong effect of age was also observed
at the level of individual fungus species (Table 1).

Fig. 1. Density of black locust wood with respect to age class (upper panel) and wood-decaying fungus species
(lower panel; Con put — Coniophora puteana, Het ann — Heterobasidion annosum; Tra ver — Trametes versicolor)

Table 1. Density [kg/m®] of Robinia pseudoacacia wood samples used in the decay test by three species of fungi with

regard to the age class

Kruskal-Wallis test

Age Standard
Fungus | Minimum Maximum Mean Median homogenous
class deViation P groups
1I 786 900 847 837 33.76
Coniophora I 738 790 763 769 15.28 <0.001 b
puteana
v 654 767 695 679 38.72 C
1I 764 907 844 850 36.56
Heterobasidion I 663 804 240 745 34.40 <0.001 b
annosum
1A% 612 768 695 695 43.38 C
1I 803 892 844 845 25.49
Trametes 11 685 815 739 738 34.17 <0.001 b
versicolor
1A% 645 796 710 708 38.56 C
Drewno. Prace naukowe. Doniesienia. Komunikaty 68 (215) 2025 3
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Table 2. Density [kg/m?] of Robinia pseudoacacia and Quercus robur wood samples used in the decay test by two strains
of Fomitiporia robusta originating from Quercus robur (33 Q. ro) and Robinia pseudoacacia (90 R. ps)

Mann-Whitney test

Fomitiporia Standard
Tree species robusta strain Minimum Maximum Mean Median . . homo-
deviation
host P genous
groups
Robinia 33Q.ro 645 746 706 715 28.31 024 a
pseudoacacia 90 R. ps 653 719 698 707 20.90 ' a
Quercus 33Q.ro 591 640 621 623 14.90 0.419
robur 90 R. ps 571 635 615 622 19.57 ' a

By contrast, we found no significant difference in wood
density with respect to the decay-causing fungus species
(Hg,, = 0.37, p < 0.829) or E robusta strains (Table 2).

3. Fungal decay experiment

We used four species of Basidiomycota fungi, each
representing a different type of wood decay. Conio-
phora puteana (Schumach.) P. Karst. (strain BAM
Ebw. 15) (WAMLCK - 2) represented the brown rot
type, while Fomitiporia robusta (P. Karst.) Fiasson
& Niemeld and Trametes versicolor (L.) Lloyd (WAM-
LCK - 13) represented the white uniform rot type.
Heterobasidion annosum (Fr.) Bref. (WAMLCK - 86)
represented white pocket rot. Additionally, we used
E robusta strains isolated from two different hosts:
Quercus robur (WAMLCK - 33) and Robinia pseu-
doacacia (WAMLCK - 90). These strains originated
from the collection of pure cultures held at the De-
partment of Forest Protection at Warsaw University
of Life Sciences (WAMLCK).

Following conditioning in standard climatic con-
ditions, the samples were measured with a precision
of 0.01 mm and weighed with a precision of 0.01 g.
Additionally, for each variant, three extra wood samples
were dried at 103+2 °C until a constant weight was at-
tained. These samples were then weighed to determine
the average moisture content in samples conditioned
in a standard climate (22+2 °C, 65+5%). Moisture was
calculated as the ratio of water content in the wood to
the mass of absolute dry wood. Mean moisture was
calculated as an average from three measurements
[Kokocinski 2004].

It is important to note that the wood samples used
in the decay test were not artificially dried. Before the
decay test, the samples were sterilized twice in an au-
toclave with steam for 20 minutes, and again 24 hours
later for another 10 min. The sterilized samples were
then hydrated in sterile distilled water for about one
hour. Following hydration, two samples of wood were

placed in Kolle flasks with approximately three-week-
old cultures of the tested species of fungi grown in 50 ml
of 2% MEA medium (Carl Roth, Germany).

After 16 weeks of incubation at 22+2 °C and 70+5%
relative humidity, the samples were removed, cleaned of
surface mycelium, and weighed. They were then dried
at 105 °C to constant weight, they were reweighed, and
the mass loss was calculated.

4. Statistical analyses

The distribution of mass loss differed significantly from
anormal distribution, as shown by a Shapiro-Wilk test
(W =0.71, p < 0.001). Therefore, we used non-para-
metric tests to investigate the significance of the dif-
ferences observed among age classes or fungus species
(the Kruskal-Wallis test) and between F. robusta strains
(the Mann-Whitney test). Pearson linear correlation
was used to assess the relationship between wood den-
sity and mass loss. For the calculations, we used PAST
4.14 software [Hammer et al. 2001]. The significance
level for the observed differences was set at 0.05.

Results

Dry mass loss in the case of the analysed black lo-
cust wood ranged from 0.0% to 5.81%, and was
1.03% on average. We found significant effects of
tree age (H, ,, = 8.97, p = 0.011) and fungus species
(H, ,, =49.04,p <0.001) on this parameter (Figure 2).
A decreasing effect of age was also observed in the case
of samples decayed by C. puteana, but no age effect
was recorded for H. annosum or T. versicolor when
individual fungi were investigated (Table 3).

In the comparison of E robusta strains, the mass loss
ranged from 0.42% to 5.99%, with the values recorded for
black locust wood being significantly lower than those
for English oak wood (U, = 35.5,p <0.001). A sig-
nificant difference in this parameter was also recorded
between the analysed strains with respect to the host
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Table 3. Mass loss [%] of Robinia pseudoacacia wood samples used in the decay test by three species of fungi with regard
to the age class

Kruskal-Wallis test

Fungus ?ge Minimum Maximum Mean Median Star.lda.lrd homo-
class eviation P genous
groups
11 0.13 0.67 0.46 0.48 0,22 a
Coniophora 111 0.00 0.67 0.43 0.45 0,15 <0.001 b
puteana
v 0.00 0.85 0.27 0.24 0,31 c
i} 0.13 1.10 0.62 0.64 0.12 a
Heterobasidion I 0.00 1.24 0.59 0.60 0.55 0.086 a
annosum
v 0.00 0.82 0.44 0.48 0.22 a
Il 1.83 5.81 3.43 2.96 0.69 a
Tramet
rametes I 0.40 4.55 2.09 1.56 0.81 0.333 a
versicolor
v 0.33 2.44 0.91 0.74 0.51 a

Table 4. Mass loss [%] of Robinia pseudoacacia and Quercus robur wood decayed by two strains of Fomitiporia robusta
originating from Quercus robur (33 Q. ro) and Robinia presudoaccacia (90 R. ps)

Mann-Whitney test

Fomitiporia Standard
Tree species  robusta strain Minimum Maximum Mean Median . ..
host deviation homogenous
P groups
Robinia 33Q. 1o 0.42 0.94 0.69 0.71 0.02 a
) 0.021
pseudoacacia 90 R. ps 0.49 2.08 1.08 1.01 0.50 b
33Q. 1o 1.32 5.99 2.58 1.93 2.08 a
Quercus robur 0.049
90 R. ps 1.14 5.36 1.99 1.47 1.81 b

Fig. 2. Mass loss of black locust wood with respect to age class (upper panel) and wood-decaying fungus species
(lower panel; Con put — Coniophora puteana, Het ann — Heterobasidion annosum; Tra ver — Trametes versicolor)

Drewno. Prace naukowe. Doniesienia. Komunikaty 68 (215) 2025 5



Szczepkowski A. et al.: Ability of Selected Basidiomycetous Fungi to Decay Black Locust Wood

Table 5. Density [kg/m®], moisture at the end of the test [%] and mass loss [%] of Fagus sylvatica (L.) wood samples used

in the decay test by particular fungi (N = 4 per fungus)

Mass loss [%]

Fungus Density Moisture

range mean median
Coniophora puteana 667 91.08 16.59-20.59 18.22 17.86
Fomitiporia robusta (33 Q. ro) 660 87.14 27.41-29.38 28.19 27.99
Fomitiporia robusta (90 R. ps) 691 87.50 25.80-28.24 27.23 27.43
Heterobasidion annosum 659 66.49 10.62-15.34 12.76 12.55
Trametes versicolor 659 177.67 60.14-75.89 69.91 71.81

Fig. 3. Relationship between mass loss [%] and wood density [kg/m3] for investigated fungus species causing

decay of black locust wood (red — Coniophora puteana;

color; yellow — Fomitiporia robusta)

wood (Table 4). In the case of the decay of both black lo-
cust and English oak, significantly higher mass loss val-
ues were obtained for the strains isolated from the same
wood species (U, =31.5,p=0.021and U =37.5,
p = 0.049, respectively).

In general, the observed mass loss positively and
significantly depended on the wood density (r = 0.238,
p = 0.006; all samples included) (Figure 3). Such a rela-
tionship was recorded for T. versicolor and C. puteana
(r=0.530,p <0.001 and r =0.378, p = 0.023, respectively).
For H. annosum we found that wood density had no sig-
nificant influence on the rate of decay of black locust wood
(r=0.151, p=0.378). In the case of F. robusta we recorded
a negative but insignificant correlation between wood
density and mass loss (r = -0.223, p = 0.295), pooling the
values for both investigated strains.

The parallel experiment carried out on samples of
beech wood provided values of mass loss higher than
those observed for black locust wood. In the case of
both locust and beech, the highest decomposition
rate, although not significantly different, was found
for T. versicolor, while the lowest rate was recorded for
H. annosum in the case of beech and for C. puteana
in the case of locust (Table 5).

green — Heterobasidion annosum; blue — Trametes versi-

Discussion
1. Wood density

The values obtained for R. pseudoacacia wood density
are in line with previous findings that cause its wood
to be classified as a dense type [Krzysik 1978; Molnar
1995; Wagenfiihr 2000; Pollet et al. 2012; Bijak and
Lachowicz 2021]. The recorded range of black locust
wood density (612-907 kg/m?®) is much wider than
the range of 720-800 kg/m’indicated in the EN 350
standard [2016]. Our values are also higher than those
recorded by Wasik et al. [2023], which ranged from
482 to 747 kg/m>.

Similarly to Kraszkiewicz [2008] and Bijak and La-
chowicz [2021], we found that the wood density signifi-
cantly decreases with the age of the trees. Contrasting
results were obtained by Wasik et al. [2023], who found
no significant differences in wood density between age
classes II and III. They also found no significant vari-
ation between analysed site types.

The density of the Q. robur wood used in the decay
test (571-640 kg/m?*) was within the range reported by
Wagenfiihr [2000] (430-960 kg/m®) and was slightly
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lower than the values reported in the EN 350 standard
[2016] (650-760 kg/m?). Similarly, the density of the
beech wood used in the experiment (659-691 kg/m?)
did not differ from the range reported by Wagenfiihr
[2000] (540-910 kg/m?), although it was slightly lower
than the values indicated in the EN 350 standard [2016]
(690-750 kg/m?).

2. Mass loss in the decay test

Many features and properties of wood are drivers of
its natural resistance to fungal decay [Cartwright and
Findlay 1958; Rayner and Boddy 1988; Schwarze et al.
2000; Schmidt 2006]. Natural resistance varies depend-
ing on the attacking fungus, and even different strains
of the same fungus can result in different levels of decay.
Therefore, even under laboratory-controlled conditions,
the degradation of samples of the same wood species
can vary significantly [Sierota 1997; Puentes Rodriguez
et al. 2009; Szczepkowski et al. 2021].

The very low mass losses of black locust wood
recorded in the present study (< 6%) irrespective of
tree age or wood density confirm the high resistance
of the wood of this species to basidiomycetous fungi.
This is in line with the EN 350 standard [2016], which
classifies R. pseudoacacia wood as durable or very du-
rable. In our study, all three tested species, including
two (C. puteana, T. versicolor) used in standard decay
tests, caused a slightly lower mass loss as the tree age
increased. A significant effect of agexdensity on mass
loss was recorded only for C. puteana. This partially
corresponds with the results of Pollet et al. [2008] and
Diinisch et al. [2010], who showed that young heart-
wood (close to the pith) had lower resistance to decay
by C. puteana and T. versicolor than mature wood from
the outer part of the heartwood.

The natural durability of R. pseudoacacia wood
depends on the content of extractives and phenolic
substances with antifungal properties, which are more
abundant in mature than in young heartwood [Pollet
et al. 2008; Diinisch et al. 2010; Sergent et al. 2014].
The extractive compounds obtained from black locust
heartwood are able to increase the durability of the
wood of some other tree species (e.g. beech, aspen)
against T. versicolor [Hosseinihashemi et al. 2016; Sa-
blik et al. 2016; Vek et al. 2020], Gloeophyllum trabeum
(Pers.) Murrill [Smith et al. 1989] or Schizophyllum
commune Fr. [Vek et al. 2020].

Of the four fungal species used in the experiment,
the greatest, although not significantly different, mass
loss of black locust wood (mean 2.14%) was caused
by the white rot fungus T. versicolor. Similar results,
but with a range of values from 0.9% to 10.1%, were
reported in a Romanian study [Vintila 1944], with only
one of the 12 samples used in the experiment having

amass loss exceeding 4.4%. After 16 weeks of exposure
to T. versicolor the mass loss of juvenile heartwood
was reported to be 8.5% [Pollet et al. 2008] or 17.0%
[Dunisch et al. 2010]. For the mature heartwood the
values were much lower, at 0.6% and 1.7%, respectively.
These latter values correspond to our results as well as
to findings by other authors [Jagielski 1953; Reinprecht
and Zubkova 2010] (0.64-1.8%).

The white rot fungus F robusta proved to be the
second most effective species in terms of induced mass
loss (however, the samples were only from the oldest
trees and the observed differences were not signifi-
cant). Strain no. 90 (isolated from R. pseudoacacia)
decomposed black locust wood to a greater extent than
strain no. 33 (isolated from Q. robur). In contrast, oak
wood was decomposed to a greater extent by strain
no. 33 than by strain no. 90. These results indicate that
the strains are slightly better adapted or exhibit higher
activity of enzymes in decomposing the wood of the
species from which they were isolated. However, the
results obtained for wood mass loss depending on the
strain used may be affected by various factors unrelated
to the inherent decomposition abilities of the strains,
and the studies should be extended to include more
isolates and appropriate enzymatic analyses. In the case
of Inonotus obliquus (Fr.) Pilat such a relationship was
only partially confirmed [Szczepkowski et al. 2021].

The least effective decomposing species were the
white pocket rot fungus H. annosum (0.0-1.24%) and
the brown rot fungus C. puteana (0.0-0.85%). The first
of these causes one of the most dangerous diseases
in forestry - Heterobasidion root rot — which was the
reason for the use of this species in the experiment. The
pathogen usually affects conifers; deciduous trees, in-
cluding Robinia spp., are attacked less often [Woodward
etal. 1998; Ryvarden and Melo 2014; Sierota et al. 2019;
Szczepkowski et al. 2022]. The strain of H. annosum was
isolated from Q. robur, and together with C. puteana
caused the lowest mass loss among the tested fungi
(a mean of 0.55%). As reported by Pietka et al. [2021],
H. annosum causes similar mass reduction in paulow-
nia wood (0.56%). In the case of beech wood the rate
is much higher (5-6%) [Schmidt et al. 1986]. For Scots
pine wood incubated for two months, the mass loss
was 3.4% [Mitchelson and Korhonen 1998]. Peunto
and Rodrigez [2009] reported significant differences
in Norway spruce wood decay, with mass loss rang-
ing from 1.7% to 16.9%, after 6 months of incubation
with various strains of Heterobasidion parviporum (Fr.)
Niemela & Korhonen.

The mass loss caused by C. puteana obtained in our
study contrasts with the relatively high level reported
by Vintila [1944] (range: 2.0-20.8%, average: 10.26%).
It is probable that the wood samples used in that study
came from heartwood of different maturity. Results
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similar to the above were obtained by Jagielski [1953]
and by Reinprecht and Zubkova [2010], who reported
mass losses in black locust wood caused by C. pute-
ana at levels of 7.0% and 11.51% respectively. Notably,
they did not determine the proportions of ‘mature’ and
‘juvenile’ heartwood. Pollet et al. [2008] and Diinisch
et al. [2010] found mass losses in juvenile heartwood
amounting to 2.7% and 10.1% respectively, while the
values for mature heartwood were only 0.2% and 0.7%.
These latter values are similar to our findings.

Only a few fungal species are able to decompose the
most durable wood. For example, after 3 months of in-
cubation, the brown rot fungus Laetiporus sulphureus
caused mass losses of 12.0% and 8.0% in oak and locust
wood, respectively [Schwarze et al. 2000]. Szczepkowski
[2010] found that the mass loss in English oak wood after
a 16-week decay test (as applied in the present study)
amounted to — depending on the geographical origin,
age, and condition of the trees - 1.0-16.3% (L. sulphu-
reus), 0.3-6.5% (T. versicolor) and 0.2-10.7% (C. pute-
ana). The fungal isolates used in the present experiment
exhibit very good decomposition ability, as evidenced by
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