
Polish Botanical Journal 55(2): 489–498, 2010

SARCODONTIA CROCEA (POLYPORALES, BASIDIOMYCOTA)
IN POLAND – DISTRIBUTION AND DECAY ABILITY

IN LABORATORY CONDITIONS*
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Abstract. The distribution of Sarcodontia crocea (Schwein.) Kotl. in Poland is presented based on literature data and 20 new 
localities. The wood decay ability of an isolate from the Polish population of the fungus was determined in laboratory conditions 
and tested in seven tree species (Acer platanoides, Fagus sylvatica, Fraxinus excelsior, Malus domestica, Pinus sylvestris, Pyrus 
communis, Quercus robur). New threat categories adapted to IUCN recommendations are proposed.
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INTRODUCTION

*  This paper is dedicated to Professor Tomasz Majewski on 
the occasion of his 70th birthday.

Sarcodontia crocea (Schwein.) Kotl. is a wide-
spread but infrequent species in the north Tem-
perate Zone, and is not often recorded. It is known 
from Europe, North America and Asia (Breitenbach 
& Kränzlin 1986). Sarcodontia crocea parasitizes 
deciduous trees and can develop saprotrophically 
temporarily after their death. It causes white rot. 
The fungus usually colonizes fruit trees, mostly 
apple Malus spp., also M. sylvestris Mill. (Kot-
laba 1953; Wojewoda 1973; Stalpers 1978, 1998; 
Eriksson et al. 1981; Breitenbach & Kränzlin 
1986; Kreisel 1987; Domański 1992; Dudka et 
al. 2004; Hagara et al. 2004; Safonov 2006), 
rarely pear Pyrus spp. (Schröter 1889; Neuhoff 
1933), and representatives of the genus Prunus 
(Eriksson et al. 1981; Domański 1992). It has 
also been reported from Sorbus aria (L.) Crantz, 
S. domestica L., Fraxinus excelsior (Bourdot 
& Galzin 1928), Acer spp. (Eriksson et al. 1981; 
Hagara et al. 2004), Quercus ilex L. (Venturella 
et al. 2006) and Photinia serrulata Lindl. (Dudka 
et al. 2004).

In Poland it is known from Malus and Pyrus. 
It was recorded on Pyrus only by German mycolo-
gists in the late 19th century (Schröter 1889) and 
early 20th century (Neuhoff 1933).

Sarcodontia crocea was earlier described as 
a dangerous parasite of apple orchards (Pilát 1926; 
Orłoś 1951; Kotlaba 1953), less and less frequent 
at present. It is red-listed in countries including the 
Czech Republic (Holec & Beran 2006), Denmark 
(Anonymous 2010), Estonia (Lilleleht 1998), Fin-
land (Rassi et al. 2001), Germany (Benkert et al. 
1992), the Netherlands (Arnolds & Veerkamp 2008), 
Poland (Wojewoda & Ławrynowicz 1986, 1992, 
2006), Sweden (Gärdenfors 2005), Switzerland 
(Senn-Irlet et al. 2007) and the United Kingdom 
(Legon & Henrici 2005). It is also red-listed as 
a European threatened species (Ing 1993).

MATERIAL AND METHODS

The current distribution of S. crocea in Poland is 
described and mapped using literature data and un-
published information I collected. Descriptions of 
macro- and microcharacters are based exclusively on 
the collected material deposited in the Fungarium of the 
Division of Mycology and Forest Phytopathology of the 
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Warsaw University of Life Sciences – SGGW (WAML). 
Spores and other elements of dried basidiomes were 
examined and measured in 5% KOH, cotton blue and 
Melzer’s reagent, using a Nikon Eclipse 400 microscope. 
Plant names follow Mirek et al. (2002) and Erhardt et 
al. (2009). The names of geographic regions in the list 
of Polish localities follow Kondracki (2002).

SOURCE OF CULTURE AND WOOD. The isolate was 
obtained from a basidiome collected from a live Malus 
domestica (WAML 85). Sound wood used in the experi-
ment was representative of seven tree species: Acer pla-
tanoides L., Fagus sylvatica L., Fraxinus excelsior L., 
Malus domestica Borkh., Pinus sylvestris L., Pyrus 
communis L. and Quercus robur L. (Table 1).

DECAY TESTS. Research procedures followed the 
PN-EN 350-1 standard (Anonymous 2000a). Wood 
blocks (1.5 × 2.5 × 5.0 cm) were made from logs cut 
out at 0.5 m and 2 m from the base of the tree. Wood 
of Quercus robur, Pinus sylvestris, Fraxinus excelsior, 
Malus domestica and Pyrus communis as well as heart-
wood blocks had been seasoned for a few years. Blocks 
of wood of Fagus sylvatica and Acer platanoides were 
obtained from square timber cut at the half-way point 
along the radius of a log cross-section. The blocks were 
weighed to an accuracy of 0.001 g. Each species was 
represented by 6–10 blocks in the decay test. To de-
termine absolute dry mass, three additional blocks of 
each species were used and dried to constant mass at 
103±2°C before weighing. The mean moisture content 
of the blocks was calculated to determine absolute dry 
mass, the theoretical dry mass of each block being deter-
mined prior to the decay test. The blocks were not dried 
artifi cially but were sterilized twice in an autoclave at 
121°C under 0.12 MPa for 20 and 10 minutes, with an 
interval of 24 h between the two sterilizations. Sterilized 
wood blocks were wetted with distilled water for over 
1 h. Two blocks were placed in Kolle fl asks on 35 ml 
of malt extract agar (MEA; 20 g/l malt extract, Difco, 

Sparks, MD, USA; 15 g/l agar, Difco) with growing 
three-week cultures of S. crocea. They were taken out 
after 16 weeks of incubation at 22°C (Fig. 1), cleaned 
of surface mycelium, weighed, dried preliminarily, and 
dried at 103±2°C to constant mass before being weighed 
again. The loss of dry mass and moisture content of the 
blocks was calculated after the decay test.

DENSITY OF THE TESTED WOOD. The density of each 
wood block was determined stereometrically (Krzysik 
1978).

DESCRIPTION OF SPECIMENS AND LOCALITIES

Sarcodontia crocea (Schwein.) Kotl.  Fig. 2

Česká Mykologie 7(3): 117. 1953.

Basidiomes annual, occurring in summer and 
autumn, at sites of injury, under bark, in tree hol-
lows, on trunks and thicker branches of old trees. 
Basidiome fully resupinate, nodulose-pulvinate, 
attached tightly to substrate, from a few cm2 to 
over 1 m2, hymenial surface densely covered with 
crowded and sharp aculei (up to 17 mm long, up 
to 1.0 mm in diameter), fi rst sulphureous, later 
darkening, wine-red, ocher-brown to rust-brown. 
Context up to 30 mm thick, yellow, granular, ve-
nate, consistency ceraceous. Odor characteristic, 
very intense, sweetish-fruity, resembling pineapple 
or amyl alcohol. Hyphal system monomitic, subhy-
menial hyphae thin-walled, subicular hyphae thick-
walled, 2.5–5.0 μm wide, with clamps. Sclerocysts 
in the trama. Basidia clavate 20–35 × 4–6 μm, with 
a basal clamp. Basidiospores subglobose, drop-
shaped, smooth, hyaline, with thickened walls, 
with drops, 4.5–6.5 × 3.5–5.0 μm, inamyloid, in-
dextrinoid and acyanophilous.

Table 1. Description of sampled trees. 

Tree species Forest District Habitat Age
(years)

DBH 
(cm)

Acer platanoides Henryków alder forest 80 40
Fagus sylvatica Wejherowo fresh mixed/broadleaved forest 110 30
Fraxinus excelsior Henryków fresh broadleaved forest 100 55
Malus domestica Ciechanów orchard ca 25 20
Pinus sylvestris Henryków fresh mixed/broadleaved forest 70 40
Pyrus communis Ciechanów garden ca 25 27
Quercus robur Krotoszyn fresh broadleaved forest 147 43
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NEW LOCALITIES. NIZINA PÓŁNOCNOMAZOWIECKA 
LOWLAND: Opinogóra near Ciechanów, in old orchard, 
on branch of living M. domestica (in association with 
Tyromyces fi ssilis), 24 Aug. 2006, 19 July 2009, leg. 
A. Szczepkowski (WAML 251); Ciechanów, Mławska 
Street at roadside, on trunks and branches of two dying 
and dead M. domestica, 19 July 2009, 24 July 2010, 
8 Aug. 2010, leg. A. Szczepkowski (WAML 539, WAML 
540). NIZINA ŚRODKOWOMAZOWIECKA LOWLAND: 
Kampinos National Park, abandoned Narty village, 
on trunk and branch of living M. domestica, 27 Apr. 
2007, 10 Sept. 2009, leg. A. Szczepkowski (WAML 
527); Warsaw Służew, Dolina Służewiecka Street, on 
trunk of living M. domestica, 1 Sept. 2006, 23 Aug. 
2008, 20 Aug. 2010, leg. A. Szczepkowski (WAML 189); 
Warsaw Służew, Fosa Street at streetside, on branch 
of dying M. domestica, 21 July 2009, 19 Aug. 2010, 
leg. A. Szczepkowski (WAML 542); Warsaw Ursynów, 
campus of the Warsaw University of Life Sciences – 
SGGW, on branch of living M. domestica (in associa-
tion with Hohenbuehelia fl uxilis), 10 Oct. 2007, 8 July 
2010 leg. A. Szczepkowski (WAML 543); Warsaw Sie-
kierki, Polska Street, remnants of old orchard, in wound 
on trunk of living M. domestica, 24 Aug. 2008, leg. 
A. Szczepkowski (WAML 403); Warsaw Siekierki, An-
toniewska Street, old orchard, on branch of living M. do-
mestica (in association with Coriolopsis trogii), 30 Aug. 
2008 & 31 Aug. 2010 leg. A. Szczepkowski (WAML 
404); near Celestynów, betwen Regut and Lasek vil-
lages, on yellow hiking trail, old orchard, on branch of 
living M. domestica, 28 Aug. 2005, leg. A. Szczepkowski 
(WAML 85); Krze Duże near Radziejowice, old orchard, 
on branch of living M. domestica, 2 Aug. 2010, leg. 

A. Szczepkowski (WAML 541); Skierniewice Forest Dis-
trict, near Uroczysko Bażantarnia Reserve, abandoned 
forester’s lodge, remnants of old orchard, on branch of 
living M. domestica, 27 Oct. 2007, vid. A. Szczepkowski. 
WZNIESIENIA POŁUDNIOWOMAZOWIECKIE HEIGHTS: 
Gutkowice near Rawa Mazowiecka, old garden, 
on branch of living M. domestica, 9 Oct. 2009, leg. 
A. Szczepkowski (WAML 508). BRAMA KRAKOWSKA 
GATE: Kraków, Botanical Garden, on trunk of Malus?, 
Jan. 1933, leg., det. W. Zabłocka (WU 031782, as Acia), 
Kraków-Nowa Huta, Ptaszyckiego Street (near Hutnik 
Stadium), on dying M. domestica, 6 Sept. 2010, leg. 
M. Piątek (KRAM F-48680), Kraków-Nowa Huta, 
between Bulwarowa and Wańkowicza Streets, on two 
dying M. domestica, 1 Oct. 2010, leg. M. Piątek (KRAM 
F-48681).

POGÓRZE ŚRODKOWOBESKIDZKIE FOOTHILLS: 
Tuchów, near church, alt. 240 m, on trunk of living 
M. domestica, 7 July 1995, leg. M. Piątek (KRAM 
F-39447); Ryglice near Galia Górna farmstead, ca 
2 km S of Ryglice center, alt. 240 m, on trunk of living 
M. domestica, 8 Aug. 2000, leg. M. Piątek (KRAM 
F-50294). NIZINA POŁUDNIOWOPODLASKA LOWLAND: 
Sarnaki, 3-Maja Street, old orchard, on trunk and branch 
of living M. domestica, 9 Aug. 2006, leg. A. Szczep-
kowski (WAML 183). EASTERN BESKIDY MTS: Western 
Bieszczady Mts, abandoned Łopienka village, alt. 560 
m, group of fruit trees, on branch of living M. domestica 
(in association with Phellinus alni), 18 Aug. 2009, leg. 

Fig. 1. Wood blocks covered with sulphureous mycelium of 
Sarcodontia crocea (Schwein.) Kotl. after the decay test. Photo 
A. Szczepkowski.

Fig. 2. Basidiome of Sarcodontia crocea (Schwein.) Kotl. 
on trunk of old apple tree in Ciechanów. Photo A. Szczep-
kowski.
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A. Szczepkowski (WAML 525); Bieszczady National 
Park, abandoned Dźwiniacz village, alt. 645 m, old or-
chard, on trunk of living M. domestica, 21 Aug. 2009, 
leg. A. Szczepkowski (WAML 526).

LITERATURE DATA. POBRZEŻE SZCZECIŃSKIE LIT-
TORAL REGION: Chlebowo, old orchard, on trunk of 
M. domestica (Kujawa & Gierczyk 2011). NIZINA 
ŚLĄSKO-ŁUŻYCKA LOWLAND: Dobrzejów near Legnica; 
Lipce near Legnica (Schröter 1889; Skirgiełło 1972; 
Wojewoda 1973, 2003). CENTRAL SUDETES MTS: 
Dzierżoniów (Schröter 1889; Skirgiełło 1972; Wojewoda 
1973, 2003). NIZINA ŚLĄSKA LOWLAND: Wrocław, Bo-
tanical Garden, on Pyrus (as Pirus pollveria) (Schröter 
1889); Niemodlin; Otmęt (Schröter 1889; Skirgiełło 1972; 
Wojewoda 1973, 2003). POBRZEŻE GDAŃSKIE LITTORAL 
REGION: Elbląg, on Pyrus sp. (as ‘Birnbaum’) (Neuhoff 
1933; Wojewoda 1973, 2003). WYŻYNA ŚLĄSKA UPLAND: 
Imielin near Jaworzno, on trunk and branches of living 
M. domestica (Sokół 1997; Wojewoda 2003). WYŻYNA 
KRAKOWSKO-CZĘSTOCHOWSKA UPLAND: Ojców Na-
tional Park, Ojców, orchard, on living and dead trunks 
of M. domestica (Wojewoda 1973, 2003, 2008); Alw-
ernia (Wojewoda 2003). BRAMA KRAKOWSKA GATE: 
Kraków, garden of Jagiellonian University, on trunk 
of M. domestica (Zabłocka 1936; Skirgiełło 1972; 
Wojewoda 1973, 2003); Kraków, Mazowiecka Street 
(Wojewoda 1991, 1996, 2003); Kraków-Bieżanów (Wo-
jewoda 1991, 1996, 2003). KOTLINA SANDOMIERSKA 
BASIN: Wieliczka, near a church, on Malus (Wojewoda 
1973, 2003); Tarnów, at streetside, in wound on trunk of 
living M. domestica (Piątek 1999). WESTERN BESKIDY 
MTS: Niedźwiedź, at roadside, on trunk of dying Malus 
(Wojewoda 1973, 2003); Beskid Sądecki Mts (Wojewoda 
2003). OBNIŻENIE ORAWSKO-PODHALAŃSKIE DEPRES-
SION: Pieniny National Park, Krościenko (without host 
given) (Anonymous 1968; Skirgiełło 1972; Wojewoda 
1973, 2003). NIZINA PÓŁNOCNOMAZOWIECKA LOWLAND: 
Chojnowo near Przasnysz, on Malus (Chełchowski 1888, 
1898; Skirgiełło 1972; Wojewoda 1973, 2003). NIZINA 
ŚRODKOWOMAZOWIECKA LOWLAND: Warsaw Mokotów, 
Dendrological Park of Warsaw University of Life Sciences 
– SGGW, on branch of living M. domestica (Szczep-
kowski 2007). BESKIDY ŚRODKOWE MTS: Łosie near 
Gorlice, old orchard, on trunk of dying M. domestica 
(Wojewoda 1998, 2003); Magurski National Park, on 
M. domestica (Wojewoda 2003). WYŻYNA LUBELSKA 
UPLAND: Włostowice near Puławy, orchard, on branch 
of M. domestica (Jankowska 1928; Wojewoda 2003); 
Grabówka near Annopol, old orchard, on trunk of dying 
M. domestica (Flisińska & Sałata 1991; Wojewoda 2003; 
Flisińska 2004); Lublin, Al. Racławickie Street, park, in 
wound on trunk of deciduous tree (Flisińska 1996, 2004). 

EASTERN BESKIDY MTS: Western Bieszczady Mts, Za-
twarnica, wild orchard, on trunk of dying M. domestica 
(Wojewoda 1973, 2003). POGÓRZE ŚRODKOWOBESKIDZKIE 
FOOTHILLS: Bolestraszyce near Przemyśl, arboretum, on 
trunk of M. domestica (Wojewoda 2002, 2003).

RESULTS OF WOOD DECAY TESTS

DENSITY OF THE TESTED WOOD. The density of 
wood samples ranged from 387 kg/m3 (P. syl-
vestris) to 797 kg/m3 (F. sylvatica). Mean wood 
density was between 505 kg/m3 (P. sylvestris) 
and 763 kg/m3 (M. domestica). Three species 
(F. sylvatica, M. domestica, P. communis) were 
heavy, with mean density over 700 kg/m3; one 
species (Q. robur) was moderately heavy, with 
mean density over 600 kg/m3; and three spe-
cies (A. platanoides, F. excelsior, P. sylvestris) 
were moderately light, with mean density over 
500 kg/m3 (Table 2).

MOISTURE CONTENT OF WOOD BLOCKS AFTER 
DECAY TEST. The mean moisture content of the 
blocks after the decay test ranged between 38% 
(F. sylvatica) and 153% (A. platanoides). The 
maximum value (177%) at the end of the test 
was recorded for the wood of A. platanoides, and 
the minimum was 35% for Fagus sylvatica wood. 
The mean moisture content of the wood samples 
of the other tree species ranged between ca 60% 
and 90% (Table 3).

WEIGHT LOSS FROM TEST BLOCKS. The highest 
mean percentage loss of wood mass was 26.2% for 
A. platanoides and 24.4% for F. sylvatica. Wood 
decay was slightly less for P. communis (20.7%) 

Table 2. Density of air-dried wood blocks used in decay tests.

Wood species
Wood density (kg/m3)

Minimum Mean Maximum

Acer platanoides 548 561 576
Fagus sylvatica 718 751 797
Fraxinus excelsior 531 569 620
Malus domestica 743 763 777
Pinus sylvestris 387 505 590
Pyrus communis 690 722 750
Quercus robur 626 665 688
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and M. domestica (18.8%). Decay ability was only 
slightly lower in wood of F. excelsior (4.1% mean 
loss of mass) and Q. robur (3.5%). Wood of P. syl-
vestris was not decayed, with less than 1% mean 
loss of mass (Table 4).

DISCUSSION

DISTRIBUTION OF SARCODONTIA CROCEA
IN POLAND

Sarcodontia crocea is not often recorded in Poland. 
It was known from nine localities in 1972 (Skirgiełło 
1972). Wojewoda (1973) reported 15 localities in 
1973 and 23 localities in 2003 (Wojewoda 2003). 
Four more localities are given in the literature, 
in Tarnów (Piątek 1999), Lublin (Flisińska 1996, 
2004), Warsaw (Szczepkowski 2007) and Chle-
bowo (Kujawa & Gierczyk 2011).

Twenty new Polish localities of Sarcodontia 
crocea have been recorded recently, fi ve of which 
are in Warsaw. Several new localities have been 
recorded in central Poland, where the fungus was 
so far known from single site. Two new localities 

are in the Bieszczady Mts, including the highest 
locality of the species known at present in Poland 
(alt. 645 m), in Bieszczady National Park. One 
locality (Sarnaki) was recorded in Podlasie, where 
the fungus was not previously reported. Two fur-
ther localities were recorded in the Sub-Carpathian 
region. One of the three new localities from 
Kraków was reported based on herbarium mate-
rial in UW. The species occurred on M. domestica 
at the new localities. S. crocea basidiomes were 
accompanied by the following white-rot fungi: 
Tyromyces fi ssilis (Berk. & M. A. Curtis) Donk, 
Phellinus alni (Bondartsev) Parmasto, Coriolopsis 
trogii (Berkeley) Domański and Hohenbuehelia 
fl uxilis (Fr.) P. D. Orton.

In total, 48 localities of Sarcodontia crocea in 
Poland have been reported so far, with six localities 
in Kraków and six in Warsaw. It has been recorded 
at 36 localities in the last 50 years, including four 
localities in Kraków and six in Warsaw. This cor-
responds to the number of trees known to be colo-
nized by S. crocea at the time. The vast majority of 
localities (28) are in southern Poland. The locali-
ties in Lower Silesia and probably the locality in 
the Pobrzeże Gdańskie littoral region should be 
treated as historical, as they were described in the 
late 19th and early 20th centuries (Fig. 3).

The range of Sarcodontia crocea has expanded 
in Europe from the south northwards in the 20th 
century (Kreisel 2006). However, S. crocea has 
not been recorded in large-area regions in Poland 
(Wielkopolska, Kujawy, Góry Świętokrzyskie Mts, 
Central Pomerania, Masuria, Warmia). The absence 
of records may refl ect a lack of interest in studying 
macrofungi growing on fruit trees and shrubs among 
Polish mycologists, a study by Piątek (1999) being 

Table 3. Moisture content of wood blocks after decay tests.

Wood species Moisture content of blocks (%)
Minimum Mean Maximum

Acer platanoides 132 153 177
Fagus sylvatica 35 38 43
Fraxinus excelsior 67 92 113
Malus domestica 80 89 103
Pinus sylvestris 42 72 136
Pyrus communis 74 90 111
Quercus robur 43 57 85

Table 4. Mass wood loss from samples exposed to Sarcodontia crocea.

Wood species No. of samples Corrected mass loss (%) Mean 

Acer platanoides 6 22.6; 23.3; 23.5; 28.4; 29.6; 29.7 26.2
Fagus sylvatica 10 19.7; 21.7; 22.4; 23.5; 24.5; 24.9; 25.2; 25.4; 25.6; 30.8 24.4
Fraxinus excelsior 6 2.6; 3.1; 3.5; 4.0; 5.0; 6.5 4.1
Malus domestica 6 14.5; 16.4; 18.2; 19.5; 19.9; 21.2 18.8
Pinus sylvestris 6 0.0; 0.0; 0.6; 1.0; 1.1; 2.0 0.8
Pyrus communis 6 15.4; 18.0;20.6; 20.7;23.2; 26.4 20.7
Quercus robur 10 0.7; 0.7; 2.2; 2.3; 2.8; 3.0; 5.2; 5.6; 6.0; 6.7 3.5
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an exception. Another part of the explanation is that 
traditional forms of fruit-tree cultivation are being 
replaced by modern pomological methods, old trees 
are disappearing, and habitats suitable for the devel-
opment of S. crocea are in decline. Intensifi ed fi eld 
surveys of S. crocea on old fruit trees, especially 
apple trees in orchards, gardens, parks, streetside 
and roadside shelterbelts, may yield further records. 
Based on the new data, I propose threat category 
NT, adapted to IUCN criteria (Anonymous 2001, 
2003, 2010), for the species. 

WOOD DECAY ABILITY

Wood density is an important property that affects 
other properties, including wood’s resistance to 
decay by fungi. The wood density values obtained 
in this study are consistent with the ranges given in 
other sources (Vorreiter 1949; Wagneführ & Sch-
reiber 1974; Krzysik 1978; Anonymous 2000b; 
Godet 2008). Only the density of F. excelsior 
wood was lower than that reported in the litera-
ture. Fine-ringed wood was used in the test. The 
smaller contribution of summer wood recorded in 
it is a factor having a considerable effect on the 
density of ring-porous species such as F. excelsior 
(Kubiak & Laurow 1994), and most probably in-
fl uenced the result.

The moisture content of the wood samples after 
the decay test was high and the experimental con-
ditions were good. S. crocea exhibits considerable 
tolerance to the moisture level of decayed wood, 
depending on the species. High loss of wood mass 
was observed both in samples with the highest 
moisture (A. platanoides, 153%) and in samples 
with the lowest water content (F. sylvatica, 38%). 
The difference in moisture content is due to differ-
ences in the wood structure and properties of the 
two species. The lighter and more porous wood 
of A. platanoides has greater absorbability than 
F. sylvatica wood.

The considerable loss, over 24% on average, 
of beech wood mass (a control/comparison spe-
cies in investigations of this type), shows that the 
S. crocea isolate has good decay abilities and is 
capable of effectively decaying diffuse-porous 
wood.

The isolate of S. crocea from a Polish popula-
tion decayed the wood of six species of deciduous 
trees to different extents. Coniferous wood of 
P. sylvestris was almost completely resistant to 
decay by the fungus. Mass loss in pine wood did 
not exceed 2%, and was due to loss of volatile 
compounds in the resin and sap during the ex-
periment, rather than decay of individual wood 
components. Wood decay by S. crocea may have 
been inhibited by the mechanical and chemical 
activity of resin in the pine wood samples.

The ability to decay deciduous species was 
greater for diffuse-porous wood (A. platanoides, 
F. sylvatica, M. domestica, P. communis) than for 
ring-porous wood (Q. robur, F. excelsior). Among 
the trees with diffuse-porous wood, mean mass 
loss was greater for sapwood species (A. plata-
noides, F. sylvatica) than for heartwood species 
(M. domestica, P. communis). On the one hand, 
heartwood, rich in phenol compounds that are toxic 
to some organisms including fungi, is known to 
be more resistant to biodegradation than sapwood 
(Krzysik 1978; Kubiak & Laurow 1994). On the 
other hand, S. crocea mainly parasitizes Malus 
spp., belonging to a heartwood genus. However, 
heartwood in Malus spp. is thought not to be re-
sistant to fungi (Krzysik 1978). That low resist-
ance may be due to its relatively low content of 

Fig. 3. Distribution of Sarcodontia crocea (Schwein.) Kotl. in 
Poland: � – localities from literature, � – new localities.
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substances inhibiting the development of fungi in 
apple wood, and/or due to easier decomposition of 
these substances by fungi including S. crocea.

In vitro decay of wood by S. crocea was high 
both for trees known to be its hosts in nature 
and for beech, which has not been reported as 
its host. In laboratory studies aimed at protection 
of wood against fungi-caused destruction, Tram-
etes versicolor (L.) Lloyd strains are used, which 
cause at least 25% loss of beech wood weight 
(Anonymous 1993). The mean mass loss of beech 
wood caused by S. crocea in the present study 
was 24.4%. In similar studies, beech wood decay 
caused by Fomes fomentarius (L.) J. J. Kickx, 
another white-rot fungus, ranged from ca 10% 
to almost 30% (Szczepkowski 2010a). The mean 
mass loss of beech and ash wood caused by Ga-
noderma pfeifferi Bres. in wood samples taken 
from the same tree species as used in this study 
was 20.5% and 4.2% respectively (Szczepkowski 
& Konsencjusz 2006), and the mean wood loss 
of oak wood caused by Laetiporus sulphureus 
(Bull.) Murrill, Coniophora puteana (Schumach.) 
P. Karsten and T. versicolor was 14%, 2.2% and 
0.2% respectively (Szczepkowski 2010b).

Sarcodontia crocea was recently reported on 
Fagus in England (Legon & Henrici 2005) but 
this host is unverifi ed. In laboratory conditions, 
however, some fungi decay well the wood of trees 
on which they do not occur in nature, such as Pip-
toporus betulinus associated exclusively with the 
genus Betula (Cartwright & Findlay 1958) or rep-
resentatives of the genus Ganoderma (Adaskaveg 
& Gilbertson 1986; Szczepkowski & Konsencjusz 
2006). The anatomical and chemical structure of 
maple and beech wood, in which toxic components 
do not occur (Krzysik 1978; Kubiak & Laurow 
1994), makes them attractive to fungi including 
S. crocea.

Among the deciduous trees, wood of Q. robur 
and F. excelsior showed the greatest resistance 
to decay by S. crocea. Due to its high content of 
tanning agents, mostly tannins, oak is classifi ed as 
a very durable species resistant to wood-decom-
posing fungi (Anonymous 2000b; Szczepkowski 
2010b), although the occurrence of S. crocea 
was recorded on Q. ilex stumps in nature (Ven-

turella et al. 2006). Wood of Q. ilex is denser 
than Q. robur wood (Vorreiter 1949) and usually 
has greater tannin content (Zenkteler & Woźniak 
1966; Doat 1978). This makes it exceptionally 
resistant to biodegradation and also to decay by 
fungi (Bärner 1942; Hart & Hillis 1972; Blanchette 
& Biggs 1992; Aloui et al. 2004). The occurrence 
of S. crocea on Q. ilex in nature and its ability to 
decay wood of Q. robur observed in this study 
may suggest that S. crocea produces enzymes that 
disable phenol compounds.

The small mass loss recorded for F. excel-
sior wood samples may be due to its anatomical 
structure (heartwood species) and relatively high 
contribution of extractive substances reaching ca 
5% (Prosiński 1984), rich in compounds inhibiting 
fungal development. 

In nature, S. crocea usually colonizes apple 
trees. Although the properties of apple wood are 
very similar to those of pear wood (Wagenführ 
& Schreiber 1974; Surmiński 1990), the fungus 
is infrequently recorded on the latter, probably 
because many more apple trees than pear trees 
are cultivated in orchards. Pear trees undergo tree 
surgery and pruning much less than apple trees 
do, so they should be expected to have fewer cuts 
and S. crocea infections. Interestingly, more pear 
trees (7) than apple trees (2) grow at one of the 
localities in Warsaw. Basidiomes of S. crocea have 
been recorded only on one apple tree for the last 
few years there. Both the apple and pear trees there 
undergo tree surgery and pruning. If the fungus 
spreads mostly during branch cutting and not by 
spores as some authors suggest (Kotlaba 1953; 
Legon & Henrici 2005), basidiomes should be ex-
pected to occur on the pear trees as well, but this 
has not been observed at that locality. It is pos-
sible that spore germination in S. crocea requires 
some specifi c substances present in apple wood 
in quantities greater than in other tree species, 
predisposing Malus to be one of the main hosts 
of the fungus. Pear wood is also more durable 
than apple wood, whose heartwood is especially 
susceptible to decay by fungi (Krzysik 1978). The 
greater content of extractive substances in P. com-
munis wood (3.7%) than in M. domestica wood (no 
data) (Fengel & Grosser 1975) and/or differences 



496 POLISH BOTANICAL JOURNAL 55(2). 2010

in the composition of antifungal substances in 
the wood of these two genera (Harborne 1967; 
Kokubun & Harborne 1995) may be implicated 
here. Greater resistance to S. crocea of pear wood 
than apple wood was not confi rmed in laboratory 
conditions. Pear wood (mass loss 20.7%) was 
slightly more intensively decayed by S. crocea 
than apple wood was (mass loss 18.8%). Sound 
wood of M. domestica and P. communis at the age 
of full physiological maturity is diffi cult to obtain; 
wood of relatively young trees was used (ca 25 
years). Both this and the resulting lack of fully 
developed heartwood in the two tree species may 
have had such an infl uence. The intensity of wood 
decay by S. crocea in laboratory conditions is not 
reported in the literature, precluding a comparative 
analysis of these results. 
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