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SHORT NOTES

Occurrence of Porodaedalea pini (Brot.: Fr.) Murr. in pine forests of
the lake district in south-western Turkey

H. Tucea Dogmus LEHTIJARVI and Asko LEHTIJARVI

Stileyman Demirel University, Faculty of Forestry, Department of Botany, 32260 Isparta, Turkey

Summary. The occurrence of basidiocarps of the white rot fungus Porodaedalea (Phellinus) pini on Pinus nigra subsp.
pallasiana and P. brutia was investigated in six stands, covering a total land area of some 650 hectares, in Isparta
province of the Lake District in Turkey. The height above ground of the lowermost P. pini basidiocarp was measured
on each trunk. Basidiocarps of P. pini were found on thirty-eight trees, 32 P. nigra subsp. pallasiana (84.2% of the
total) and six P. brutia (15.8%). The breast-height diameter of P. nigra individuals with P. pini ranged from 41 to
188 cm (average 77.7 cm) and that of P. brutia with P. pini from 68 to 96 cm (average 76.4 cm). Basidiocarps were
mostly found on the lower part of the trunks of old trees. In addition to pathological aspects, the ecological role of the
fungus in old-growth pine forests is discussed in relation to nature conservancy and biodiversity.
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Introduction

Porodaedalea pini (Brot.: Fr.) Murr. (syn. Phelli-
nus pini [Brot.: Fr.] A. Ames) is a trunk-rot fungus
that infects living pines. The fungus enters the
tree through the vascular traces of dead branch
stubs, from which it spreads to the heartwood of
the trunk, extending upwards and downwards from
the infection site (Butin, 1995). At the first stage of
decay the wood turns reddish brown, subsequently
spindle-shaped white flecks and a white pocket rot
form (Poller and Storkan, 1978; Butin, 1995). Since
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the wood invaded by the fungus remains firm for a
long time, the mechanical strength of the trunk is
reduced only slowly (Butin, 1995).

The fungus is limited to the heartwood (Pol-
ler and Storkan, 1978; Butin, 1995), so that the
sapwood remains fully functional with no visible
symptoms of infection. The bracket-shaped basi-
diocarps, which only begin to develop on older trees
10—-20 years after infection, often around knotholes
or beneath dead branches, are usually the first signs
of trunk decay (Butin, 1995; Naumann, 1995).

In Europe, P. pini predominantly occurs in the
northeastern part of the continent, where it is eco-
nomically significant on pines, while the damage it
causes on spruce, larch and Douglas fir is only slight
(Butin, 1995). Trunk rot from P. pini is mainly a pro-
blem in old-growth forests (Ezhov and Konyushatov,



2001), but severe damage has also been found in
30—40-year-old P. halepensis Mill. stands (Sisto and
Luisi, 1991). The incidence of P. pini in 150-180-
year-old P. sylvestris L. stands varies from 20—-25%
(Naumann, 1995) to 77% (Manka and Zebrowska,
1997). As old pine forests have been harvested in
recent decades, the importance of the disease has
correspondingly declined (Butin, 1995).

Porodaedalea pini was found for the first time in
Turkey by Lohwag (1957) on P. brutia Ten. in the
Istanbul area. Since then the fungus has been re-
ported on P. nigra Arnold subsp. pallasiana (Lamb.)
Holmboe, P. sylvestris, and Abies cilicica (Ant. &
Kotschy) Carr. in different parts of the country (Se-
lik, 1973; Stimer, 1982). It has also been noted on P.
pinea L. in Izmir province (Solak et al., 1999). To our
knowledge the fungus has not yet been documented
for the Lake District of southwestern Turkey.

The city of Isparta is located in the Lake District
of the Mediterranean part of Turkey and has two
protected national parks: Kizildag National Park
(59,600 ha.) and Kovada Lake National Park (6,534
ha.), established in 1969 and 1970 respectively.
Beysehir Lake National Park (88,750 ha.), which
is situated between Isparta and nearby Konya,

became a national park in 1993. National parks
are carefully protected by Ministry of Forestry
in Turkey and can be used only for recreational

purposes.
The aim of this study was to investigate the oc-

currence of P. pini on P. nigra var. pallasiana and P.

brutia in Isparta province, southwestern Turkey.

Materials and methods

In 2005 and 2006 six old growth forest stands in
Isparta province were investigated for basidiocarps
of P. pini on living P. nigra subsp. pallasiana and
P. brutia trees. The stands were situated in the
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Kizildag, Kovada Lake and Beysehir Lake National
Parks. Most of the stands were pure stands of one
of the pine species. The average number of trees
per hectare was 100-200. Surrounding stands com-
prised A. cilicica, Juniperus spp., Cedrus libani A.
Rich., Quercus spp. and Platanus orientalis L.

Living trees were investigated for basidiocarps
of P. pini along a stretch of five hundred meters off
the main road in each stand. The trees were chosen
from the most homogenous parts of the stands. The
total number of trees examined in the six stands
was 850. The height above ground of the lowermost
P. pini basidiocarp on the trunk was measured to
within one decimetre up to a height of three meters.
Above three meters, the height was estimated to 0.5
m accuracy. If the tree grew on a slope, the average
between the shortest and longest height from the
ground to the fruit body was taken as the height of
the basidiocarp. The breast-height circumference of
each tree was measured 1.3 m above ground. This
value was used to calculate the average diameter
of the trees.

Basidiocarps of P. pini were identified by Asko
Lehtijarvi, Department of Botany, Faculty of Fo-
restry, Stleyman Demirel University, Isparta,
Turkey.

Results

Basidiocarps of P. pini were found on thirty-eight
trees. Most basidiocarps were on P. nigra subsp. pal-
lasiana (84.2%) and a smaller proportion (15.8%) on
P. brutia (Table 1). The fungus was relatively com-
mon in stands with a high proportion of old trees.

The smallest breast height diameter (BHD) of
trees with P. pini basidiocarps was 41 cm. Appro-
ximately 76% of infected trees were 52—96 cm in
diameter. Trees with P. nigra subsp. pallasiana had
both the smallest and the largest BHD (Table 1).

Table 1. Range and mean values of the breast height diameter (BHD) of the Pimus nigra and P. brutia with basidio-
carps of Porodaedalea pini, and the height above ground of the lowermost basidiocarp.

BHD

Lowermost basidiocarp

Tree species Range

(cm)

Range Mean
(m) (m)

41-188
68-96
41-188

P. nigra
P. brutia
Total

0.5-17 4.4
1-5.5 2.6
0.5-17 4.1
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The lowermost basidiocarp on each tree was
usually near the base of the trunk (Table 1). The
lowermost basidiocarp was found 1-3 m above
ground on 60.5% of the affected trees (23 trees)
but in 7.9% of trees it was located more than ten
meters above ground.

Discussion

The incidence of P. pini on pines is usually
thought to increase with increasing age of the trees
(Ullah et al., 1974; Ullah, 1978; Butin, 1995; Nau-
mann, 1995; Manka and Zebrowska, 1997; Ezhov
and Konyushatov, 2001), and basidiocarps occur
mostly on the trunks of old trees (Butin, 2005). An
exception to this rule was reported for P. halepensis
by Sisto and Luisi (1991), who found basidiocarps on
20.2% of 30—40-year-old trees in a large-scale study
in southern Italy. In the present study the age of
the trees could not be determined as the surveyed
stands were in protected areas, but the large diame-
ter of the trees (>40 cm) with P. pini basidiocarps
indicated that the fungus occurred predominantly
on older P. nigra subsp. pallasiana and P. brutia
individuals (Table 1). Most likely the ecology of P.
pini on these tree species was similar as the mean
BHD for each species was approximately the same
(Table 1), although only six P. brutia trees with
P. pini basidiocarps were found. These results are
consistent with Ullah et al. (1974), who found decay
almost exclusively in trees with a BDH exceeding
44.7 cm.

In the present study basidiocarps were often
found at or near the base of the trunk. As only the
lowermost basidiocarp on the trunk was recorded
for each tree, however, the results do not give a
true picture of basidiocarp frequency and decay at
different trunk heights. In addition, as decay can
extend several meters above and/or below a basidio-
carp (Ezhov and Konyushatov, 2001), dissecting the
trunk is the only way to ascertain the location and
the extent of decay within a trunk. Nevertheless,
the results indicate that decay at the base of the
trees was very frequent.

Although infection courts of P. pini are usually
thought to be quite high up on the trunk (Butin,
1995), several authors state that the decay occurs
predominantly in the lower and middle portions
(Sisto and Luisi, 1991; Manka and Zebrowska, 1997;
Arbouche and Rossnev, 2002).
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Porodaedalea pini causes economically signifi-
cant decay on pines in managed forests (Sisto and
Luisi, 1991; Butin, 1995). As the basidiocarps in
the present study occurred predominantly on large
trees, the economical damage caused by the fungus
depends largely on the length of the rotation cycle
used. Since the development of decay is dependent
on heartwood formation in the tree, a low incidence
of P. pini decay can be expected if the rotation cycle
is limited to approximately one hundred years. At
that tree age the proportion of heartwood in the
stem is still relatively low (Bozkurt, 1979) therefore
the fungus has not had much time to cause serious
decay.

Although P. pini causes economic losses in com-
mercial forests, it also has an important ecological
role in old pine forests (e.g. in nature reserves and
parks). The fungus can have a positive effect on
biodiversity as P. pini-decayed trunks of living
and dead trees become a habitat for other orga-
nisms, such as cavity-nesting animals (Sinclair
et al., 1987). For example, in North-America P.
pini and red-cockaded woodpeckers are intimately
linked: the bird has learned to create nest sites
by excavating P. pini-decayed wood from mature
pines (Sinclair et al., 1987; Jackson and Jackson,
2004). Another example is the association between
decay fungi and insects. The presence or absence of
a certain fungal species can be the most important
factor in determining the insect community that
will occur in a tree, as in the case of high stumps of
Picea abies (L.) Karst. (Jonsell et al., 2005).
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