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Summary

Field studies were conducted in the years 2003 2005 in
the Rymanow Forest Unit in 13 stands aged between 40 to 100
years, which had 10% 60% of the sycamore in their species
composition. They grew on a mountain forest site (12 stands) and
mountain riparian forest (1 stand). In each of them 100 trees were
examined, growing next to each other in the central part of the
stands. The disease symptoms, on trunks and in the crown area
of each tree, and their intensity were determined according to the
predefined symptomatic developmental code.

More than 80 fragments of wood and bark were collec
ted from trunks of living and dead trees with local cankers and
bark peeling off exposing wood. From the samples, 798 isolations
were made on 2% malt agar medium.

The examined sycamores in the Rymanoéw Forest Unit
showed a large variation in the disease symptoms and their oc
currence frequency. Among 1300 analyzed trees, only 13.7% did
not show external, macroscopic disease symptoms. There was
a relatively large share of dead trees (15.0%), which in indivi
dual stands ranged 4.0  32.0%. The most frequent symptoms
in crowns were as follows: top dying (6.3% trees), entire branch
dying (16.2%) or only their tops (9.6%), crown thinning (19.4%),
leaf atrophy (10.8%) and leaf discoloration (11.6%). On syca
mores trunks, the following symptoms were found: plate like
and strip like necrosis of bark that was breaking, falling off and
exposing wood (8.6% trees), local bark cankers (14.7%), among
which healed ones dominated (10.3%), bark cracks (14.3%) and
tree cancer symptoms (3.8%). Bark necrosis and wood exposure
formed 1.5 times more frequently on the northern and western
side than on the southern and eastern side, bark cracks appeared
most frequently on the southern trunk side. On the cross sections
of sycamore trunks, the following symptoms were found predo
minantly: T shaped discolorations which appeared in the place
of local healed cankers, dead wood regions in the places of local
unhealed cankers and widespread bark cankers, sometimes taking
the form of a sector reaching the part near the pith, and greyish

green or greenish  brown wood discolorations in the form of
numerous stains, especially in the trunk periphery part.

On the trunks of 184 (14.2%) sycamores, perithecia of
Nectria coccinea were present. They formed in the area of can

kers on bark and exposed wood alike. Fruiting bodies of Nectria
cinnabarina, Eutypa acharii, Melanomma pulvis-pyrius, coni
diomata of Cytospora ambiens, Aposphaeria cf. pulviscula and
conidiomata of Stegonsporium pyriforme occurred sporadically.
From wood, the following were isolated predominantly: Basi-
diomycetes sp. 1, Chalara sp. 1, Cadophora fastigiata, Nectria
cinnabarina and Cytospora ambiens. Chalara sp.1, with its mor
phological features, best matched the anamorph of Ceratocystis
coerulescens sensu lato.
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INTRODUCTION

Among native maple species, only sycamore
(Acer pseudoplatanus L.), occurring mainly in moun-
tain and piedmont regions in the south of Poland, is
of significance in terms of forest-forming processes
(Boratynski, 1999). It forms its own stands or, more
frequently, occurs in a single or group form, performing
the role of the improvement admixtures (Jaworski,
1994). For several years, in many such stands a rela-
tively high frequency of occurrence of disease symp-
toms and dieback of sycamores has been observed, in
particular in middle and older age classes. The reasons
for these disturbing processes are not known yet.

Periodic intensifications of the disease processes
of sycamore have already been observed in other coun-
tries, in particular Austria, Switzerland and the United
Kingdom (Peace, 1962; Rawling, 1972; Bever-
combe and Rayner, 1978; Murray, 1978; Gre-
gory, 1982; Jansen etal., 1992; Cech, 1995). Atten-
tion should be paid to the great role of extreme climatic
conditions in this process, in particular drought and low
temperatures. The following are most often included in
fungi contributing to the development of cankers on syc-
amore branches and trunks: Nectria cinnabarina (Tode:
Fr.) Fr., Nectria coccinea (Pers.:Fr.) Fr., Dichomera
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saubinetii (Mont.) Cooke, Valsa ambiens (Pers.: Fr.) Fr.,
Phomopsis pustulata Died. 1 Diplodina acerina (Pass.)
Sutton (Bevercombe i Rayner, 1978; Gregory,
1982; Grzywacz, 1999). A systemic disease of syca-
mores, the so-called verticiliosis, is caused by Verticil-
lium albo-atrum Reinke et Berth. and Verticilium dahlie
Kleb. (Smith, 1979). In North America and Western
Europe, sycamore trunks are also affected by Crypro-
stroma corticale (Ell. et Ev.) Gregory et Waller (Peace,
1962; Cech, 2004). There is also a possibility of infec-
tion of sycamores by fungi causing dangerous diseases
of other maple species, the diversity of which is particu-
larly great in North America (Hepting, 1971).

The aim of the studies in the Rymanow Forest
Unit was to determine disease symptoms in sycamores,
the frequency of their occurrence in different-aged trees
and the frequency of sycamore in the species composi-
tion, as well as to identify fungi most frequently occur-
ring in the area of bark cankers on trunks and accompa-
nying internal symptoms in trunk wood.

The study was conducted under a Ministry of

Science and Higher Education research project No. 2
PO6L 036 26.

MATERIAL AND METHODS

Field studies were conducted in the years 2003
— 2005 in 13 stands of the Rymanow Forest Unit aged
between 40 to 100 years, which had 10% — 60% of syca-
more in their species composition (Tab. 1). They grew on
a mountain forest site, except for one stand (comp. 55b)
which occurred in a mountain riparian forest. In each of
them 100 trees were examined, growing next to each oth-
er in the central part of the stands, also making a meas-
urement of their diameter at breast height. The disease
symptoms, on trunks and in the crown area of each tree,
and their intensity were determined according to the pre-
defined symptomatic — developmental code.

During the field studies, more than 80 fragments
were collected from trunks of living and dead trees
showing symptoms of local cankers and bark peeling
off exposing wood. In the laboratory, fungi were identi-
fied based on fruiting bodies present on them, a descrip-
tion and photo documentation of the disease symptoms
were made, as well as they were prepared for the iso-
lation of fungi. After disinfection of the samples with
96% ethanol, their more deeply situated tissues were
exposed, fragments with the dimensions of about 5 x 2
x 2 mm were sampled with a sterile scalpel and placed
on Petri dishes on 2% malt — agar solidified medium
(Difco, Sparks, USA). In order to isolate fungi, a total
of 798 wood fragments were plated on the medium. The
incubation took place at a temperature of 20°C, with no
access of light. The growing fungi colonies were isolat-
ed and, along with the occurrence of spores, they were
identified for species.

RESULTS

The examined sycamores in the Rymandéw Forest
Unit showed a large variation in the disease symptoms
and their occurrence frequency. Among 1300 analysed
trees, only 13.7% did not show external, macroscopic
disease symptoms (Tab. 1). There was a relatively large
share of dead trees (15.0%), which in individual stands
ranged 4.0 — 32.0 % (Tab. 1). The diameter at height
breast in dead trees most often ranged from 18 to 29 cm
(Tab. 3). Top dying, found in 6.3% of trees, was a symp-
tom occurring in tree crowns which evidenced the ad-
vanced disease process. In some stands, this symptom
was proportionate to the number of dead trees, in oth-
er stands these relations were reverse (Tab. 1). Other
symptoms in tree crowns included: entire branch dy-
ing or top dying, crown thinning, leaf atrophy and leaf
discoloration (Tab. 1). Dead branches were present in
16.2% of trees, but in most of them less than 10% of
branches in the crown had died (Fig. 1). Among trees
with thinning crowns, the largest number of them had
the loss of leaves ranging between 10% and 30% (Fig.
2). Trees with the diameter at breast height of 33 — 50
cm showed crown thinning more than twice more often
than trees with the diameter at breast height below 17
cm (Tab. 3). Leaves on thicker trees also had yellow-
brown discoloration (Tab. 3). In 20.6% of the examined
sycamores, symptoms of tar-spot disease were found,
caused by Rhytisma acerinum (Pers.) Fr.

The disease symptoms occurring on syca-
more trunks were also characterised by a large vari-
ation. The further proper growth of trees was most
threatened by plate-like or strip-like necrosis of bark
which then cracked and fell off, exposing wood. Such
a symptom was observed in 8.6% of trees with the di-
ameter at breast height ranging between 18 and 40 cm
(Tab. 2, 3). Bark necrosis and wood exposure formed
1.5 times more frequently on the northern and west-
ern side than on the southern and eastern side (Fig. 3).
In 14.7% of trees, local bark cankers occurred on trunks
(Tab. 2), among which healed cankers were predominant
(10.3%). On trunks of 3.8% of trees, symptoms of tree
cancer occurred, with different degrees of development.
On trunks of 14.3% of the examined sycamores, lon-
gitudinal bark cracks occurred, sometimes exceed-
ing even 30 cm in length. In 8.1% of trees, bark was
cracked along the section from the rootstock up to 2
metres high, and only in 0.6% at a height of more
than 4 meters. Bark cracks which did not cover more
than % of trunk girth were predominant (7.2%). They
were present most frequently on the southern side of
trunks (Fig. 3). Frost ribs occurred only sporadically,
they were found on the trunks of 5 trees (Tab. 2). Epi-
cormic shoots also formed relatively rarely on trunks.
They occurred more numerously only on 47-year-old
sycamores in comp. 105a (Tab. 2).
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Fig. 1. Branch dying intensity in crowns of 4. pseudoplatanus, frequency of dead branches: a to 10%,b 11 30%,c 31 50%,
d over 50%.
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Fig. 2. Frequency of trees with crown thinning, with leaves loss: a  to 10%,b 11 30%, ¢ 31 50%,d over 50%.
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Fig. 3. Localization of bark cracks (a) and necrosis with bark falling off (b) on 4. pseudoplatanus trunks according to general directions.

Table 2
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Frequency of trees with damages and disease symptoms on trunks of Acer pseudoplatanus.

Trees with symptoms on a trunk

51;2211111:1:;;?;“ hecrosis with local cancers bark frost epsil::j:tl;ic
bark falling off cankers cracks rib on trunk

55b 3.0 19.0 0.0 9.0 0.0 0.0
56 a 8.0 25.0 2.0 5.0 0.0 0.0
56 f 8.0 14.0 4.0 7.0 0.0 0.0
58a 0.0 28.0 4.0 22.0 0.0 0.0
58] 0.0 10.0 0.0 20.0 2.0 0.0
59h 0.0 14.0 0.0 29.0 0.0 0.0
60 ¢ 0.0 14.0 13.0 7.0 3.0 0.0
101 17.0 9.0 1.0 15.0 0.0 6.0
105 a 26.0 12.0 1.0 19.0 0.0 14.0
129 a 26.0 23.0 8.0 10.0 0.0 9.0
130 ¢ 9.0 8.0 7.0 11.0 0.0 4.0
132 b 6.0 8.0 8.0 16.0 0.0 5.0
1324d 9.0 7.0 2.0 16.0 0.0 0.0
Total (%) 112 (8.6) 191 (14.7) 50 (3.8) 186 (143) | 5(0.4) 38 (2.9)
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Table 3
Disease symptoms frequency appearance on Acer pseudoplatanus according to its diameter.
Frequency of trees in diameter sections (DBH*, cm)
Disease symptoms type
38 9 17 18 29 30 40 41 55 Total (%)
dead trees 22 (13.1) 63 (21.4) 76 (15.6) 28 (11.0) 6(6.2) 195 (15.0)
leaf atrophy 0(0.0) 18 (6.1) 74 (15.2) 41 (16.1) 7(7.2) 140 (10.8)
leaf discolouration in crown 4(24) 27(9.2) 53 (10.9) 39 (15.4) 28 (28.9) 151 (11.6)
crown thinning 22 (13.1) 37 (12.5) 85(17.5) 78 (30.7) 30(30.9) 252 (19.4)
dead branches in a crown 10 (6.0) 21(7.1) 85 (17.5) 56 (22.0) 39 (40.2) 211 (16.2)
bark cracks on a trunk 3(1.8) 23 (7.8) 94 (19.3) 57 (22.4) 9(9.3) 186 (14.3)
necrosis and bark falling off
on a trunk 2(1.2) 11 (3.7) 66 (13.6) 28 (11.0) 5(5.2) 112 (8.6)
Number (%) of trees in
diameter sections 168 (12.9) 295 (22.7) 486 (37.4) 254 (19.5) 97 (7.5) 1300 (100.0)
* DBH diameter at breast hight
Table 4

Fungi isolated from living A. pseudoplatanus trunks with symptoms of local cankers and bark falling off exposing wood.

Number of inhabited wood
Fungi fragmel;ﬁ:r:n trunk Total (%)
periphery inner

Alternaria alternata (Fr.) Keissler 2 2 (0.3)
Aposphaeria cf. pulviscula (Sacc.) Sacc. 11 11 (1.4)
Basidiomycetes sp.1 148 148 (18.5)
Basidiomycetes sp. 2 6 6 (0.8)
Cadophora fastigiata Lagerb. & Melin 21 21 (2.6)
Chalara sp. 1 29 28 57 (7.1)
Chalara sp.2 4 4 (0.5)
Cytospora ambiens Sacc. 22 22 (2.8)
Diplodina acerina (Pass.) Sutton 1 1 (0.1)
Eutypa acharii Tul. 9 9 (1.1)
Fusarium solani (Mart.) Sacc. 12 12 (1.5)
Mollisia sp. 47 47 (5.9)
Nectria cinnabarina (Tode: Fr.) Fr. 28 28 (3.5)
Nectria coccinea (Pers.: Fr.) Fr. 64 271 335 (42.0)
Stegonosporium pyriforme (Hoftm.: Fr.) Corda 6 6 (0.8)
Trichoderma harzianum Rifai 2 11 13 (1.6)
Non sporulating fungi (3 species) 6 6 (0.8)
Number of ,,sterile” fragments 32 6 38 (4.8)
Number of examined wood fragments 186 612 798
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Fig. 7. Numerous local discolorations on sycamore trunk cross
. . . section.
Fig. 4. Changes in sycamore wood in local healed canker place. - .

Fig. 8. Perithecia of N. coccinea on sycamore trunk in places of
canker and bark falling off.

Fig. 5. Free space forming between bark and wood in place of the
canker on sycamore trunk.

Fig. 6. Sector of dead wood as a result of stripe like bark canker  Fig. 9. Conidia of N. coccinea produced in culture on malt agar
on sycamore trunk. medium.
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On the cross sections of sycamore trunks, the
following internal disease symptoms occurred pre-
dominantly: T-shaped discolorations occurring in the
place of local healed cankers (Fig. 4.), free spaces
formed between bark and wood in the place of un-
healed bark cankers (Fig. 5), dead wood regions in
the place of local unhealed cankers and more wide-
spread bark cankers, sometimes taking the form of
a wedge-like sector reaching the part near the pith,
in the area of which wood showed grey-brown dis-
coloration or rot (Fig. 6), as well as grey-green or
grey-brown wood discolorations in the form of spots
arranged in a characteristic pattern, in particular in
the part near the pith (Fig. 7).

On trunks of 184 (14.2%) sycamores, perithe-
cia of Nectria coccinea were present. They formed in
the area of cankers on bark and exposed wood alike
(Fig. 8). Fruiting bodies of Nectria cinnabarina, Eutypa
acharii, Melanomma pulvis-pyrius and conidiomata of
Cytospora ambiens, Aposphaeria cf. pulviscula and
condiomata of Stegonsporium pyriforme occurred
sporadically. As a result of isolations onto malt — agar
medium, 19 fungi species were obtained from 798
wood fragments. The following were isolated most
frequently: Nectria coccinea, Basidiomycetes sp.1,
Chalara sp.1, Mollisia sp., Cadophora fastigiata,
Nectria cinnabarina and Cytospora ambiens (Tab. 4).
N. coccinea developed in vitro the anamorphic stage,
known under the name of Cylindrocarpon candidum
(Link) Wollenw. (Fig. 9). Species from the genus
Chalara differed primarily in their size and the shape
of phialoconidia (Figs. 10, 11). Chalara sp.1, with its
morphological features, best matched the anamorph
of Ceratocystis coerulescens Muench s.1.

DISCUSSION

The analysis conducted in the stands of the Ry-
manéw Forest Unit shows the advanced progression
of the disease process in sycamores, leading relatively
often to their dying. This process was observed in all
the stands, irrespective of the age or the frequency of
sycamore in the species composition; differences only
related to its intensity. The disease symptoms found on
trunks and in crowns of sycamores were characterised
by a large variation, what makes them similar to the
condition observed in other deciduous trees, in particu-
lar beech, oak and ash (Kowalski, 1991; Kowalski
and Lukomska, 2005; Rojek, 2005). Some disease
symptoms in sycamore crowns were a result of the di-
rect infection by fungi of organs in this part of the tree.
A typical example may be the symptoms of tar-spot
disease of leaves caused by Rhytisma acerinum. The
symptoms of leaf atrophy and discoloration, as well as

Fig. 11. Phialoconidia of Chalara sp. 2.
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the dieback of branches not affected by pathogenic fun-
gi, observed in crowns, could be secondary symptoms
resulting from disease-related changes on sycamore
trunks, which included bark cankers of different type,
shape and size. Local cankers which were healed, visible
on the trunk cross section with the shape of the letter T,
can be considered to be the least dangerous for the fur-
ther growth of the tree. Plate-like or strip-like cankers,
combined with bark cracking and falling off, should
be included among the most dangerous ones. A high
formation frequency of of such bark cankers type
was observed in certain periods of time also in other
countries. Their reasons are attributable both to abiot-
ic and biotic factors. It has been proved in the United
Kingdom that the mass occurrence of bark cankers in
sycamores was related to the previous occurrence of
a drought period (Bevercombe and Rayner, 1978;
Murray, 1978; Gregory, 1982). Bark dieback was
always connected with anatomical changes in vessels
and cells of the pith rays in the area of late wood of
the youngest annual growth ring (Murray, 1978).
However, it could not be shown whether the cam-
bium in the regions of cankers was dying as a result of
drought or infection by fungi of trees being under the
stress conditions. In the area of such cankers, the pres-
ence of Nectria coccinea, Verticillium tenereum (Nees
ex Pers.) Link, Diplodina acerina, Phomopsis pustulata
and Dichomera saubinetii was found most frequently
(Bevercombe and Rayner, 1978; Murray, 1978;
Gregory, 1982). Nectria coccinea was also found nu-
merously in the area of cankers on sycamore trunks in
Upper Austria, where not climatic factors were recog-
nised as the factor making sycamores more susceptible,
but changes in the substrate associated with mining of
lignite. In these sycamores, an additional symptom was
several-metre-long bark cracks in the above-ground por-
tion of trunks (Cech, 1994). Nectria coccinea was also
the species which was present most often on dead bark
and in wood of trunks of the examined sycamores in the
Rymanéw Forest Unit. This species was similarly often
found on beeches inhibited by the beech scale Cryp-
tococcus fagisuga Lind. (Kowalski and Kleban,
2000). The ability to cause bark cankers by N. coccinea
in sycamore and beech has been shown experimental-
ly in the event that the inoculum was introduced in the
place of injury on trunks of living trees, however, if these
trees were in a good condition, cankers were of limited
size and were healed (Parker, 1975; Gregory, 1982;
Kowalski and Kleban, 2000). Fusarium solani, cur-
rently isolated from wood in the area of T-shaped healed
cankers, is a fungus species found in association with
such symptoms also in other species of deciduous trees
(Wood and Skelly, 1964; Przybyt, 1985; Kowal-
ski, 1991). Wood and Skelly (1964) have shown that
it is able to cause, by itself, cankers of sugar maple only

in the case of inoculation in the period of vegetation dor-
mancy. Przyby? (1985) has confirmed the pathogenic-
ity of F. solani, inoculating four-month injured shoots
of poplar. The most probable factor affecting the de-
velopment of injuries on sycamore trunks, allowing
the abovementioned infections and other fungus spe-
cies to occur (Tab. 4), could be weather anomalies pri-
marily related to the occurrence of low temperatures.
They are particularly dangerous when they occur at
the end stage of winter, and their characteristic feature
is that temperature drops follow over a dozen day-long
warmings, what has been shown experimentally with re-
spect to common oak (Kowalski, 1981; Thomas and
Hartmann, 1992).

Bark cankers and dieback of sycamores in the Ry-
mandéw Forest Unit were accompanied by characteristic
internal disease symptoms, visible on trunk cross sec-
tions. The results of isolations do not show that only
one fungus species is connected with a particular type
of discoloration. A lot of evidence shows that the ob-
served discolorations are an effect of an accumulation
of phenolic substances in the so-called reaction regions
as a result of infection of sapwood by various fungi
and bacteria. In maples, they often have greenish or
orange discoloration(Zimmermann,1974;Pearce,
1996). Such numerous isolations of Nectria coccinea
from discolored sapwood of the examined sycamores
show that this species, after causing bark cankers, is
able to grow across the deep layers of wood. As its
mycelium may grow already at a temperature of several
degrees above zero, most probably in nature the wood
of sycamore trunks is infested also during the period of
vegetation dormancy (Murray, 1978). In the explana-
tion context of the of sycamore diseases causes, special
attention should be paid to the establishment of the of
internal symptoms presence (Fig. 7), very similar to the
a disease symptoms of maples, mainly sugar maple, in
North America termed “sapstreak disease of maple”
(Hepting, 1971), and the isolation, from sycamores
with such symptoms, of the fungus Chalara sp.1 with
its features similar to the anamorph of Ceratocystis
coerulescens s.I. However, some taxonomic problems
appear in this respect. In North America, Ceratocystis
virescens (Davidson) Moreau is currently reported
as the perpetrator of “sapstreak disease”. In Europe,
a morphologically similar species Ceratocystis coer-
ulescens was treated as the perpetrator of wood blue
stain of coniferous trees (Butin, 1996). Hunt (1956)
recognised these species as synonyms and they were
treated in this way for several dozen years in most my-
cological monographs and studies (Zajonc and Wulf,
1997). In many studies, however, differences are indi-
cated in the vegetation stages of these species belonging
to the genus Chalara (Nag Raj and Kendrick, 1975;
Kile and Walker, 1987). Ultimately, based on molec-
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ular studies, it was proved that Ceratocy stis virescens
is a separate species, and within Ceratocystis coerules-
cens five morphological types were first distinguished
(Witthuhn etal. 1998), and then they were described
asnew species (Harrington and Wingfield, 1998).
The explanation of affiliation to species of the cultures
isolated from diseased sycamores and currently identi-
fied as fungi from the genus Chalara will require further
methodologically oriented taxonomic studies.
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Symptomy chorobowe i nasilenie
ich wystepowania u jaworow
(Acer pseudoplatanus 1..) w drzewostanach
Nadle$nictwa Rymanéw

Streszczenie

Badania terenowe prowadzono w latach 2003
—2005 w Nadl. Rymandéw w 13 drzewostanach w wieku
40 do 100 lat, w ktérych udziat jaworu w sktadzie gatun-
kowym wynosit od 10 do 60%. Rosty one na siedlisku
lasu gorskiego (12 drzewostanow) i na lesie tggowym
gorskim (1 drzewostan). W kazdym z nich poddano ana-
lizie 100 rosnacych obok siebie drzew w srodkowej czg-
$ci drzewostanu. Okreslono objawy chorobowe na pniu
1 w obrgbie korony kazdego drzewa oraz ich nasilenie
wedtug uprzednio przygotowanego kodu symptomolo-
giczno-rozwojowego.

Pobrano ponad 80 fragmentéw kory i drewna
z pni martwych drzew oraz drzew zywych wykazuja-
cych objawy lokalnych nekroz oraz zluszczania kory
odstaniajacego drewno, z ktorych wykonano 798 izola-
cji na 2% pozywke agarowo-maltozowa.

Badane jawory w Nadlesnictwie Rymanow wy-
kazywaty duze zrdéznicowanie symptomoéw chorobo-
wych i nasilenia ich wystgpowania. Sposréd poddanych
analizie 1300 drzew tylko 13,7% nie wykazywalo ze-
wnetrznych makroskopowych objawow chorobowych.
Stosunkowo duzy byt udziat drzew obumartych (15,0%),
ktory wynosit w poszczegdlnych drzewostanach od 4,0
do 32,0%. Do najczgstszych symptoméw w koronach
drzew nalezaty: zamieranie wierzchotka (6,3% drzew),
zamieranie catych galezi (16,2%) lub ich szczytéw
(9,6%), przerzedzenie korony (19,4%), atrofia lisci
(10,8%) 1 przebarwienie lisci (11,6%).

Na pniach jaworow stwierdzano: placowata lub
pasmowg martwice kory, ktéra pekata, wykruszata
si¢ 1 odstaniata drewno (8,6% drzew), lokalne nekro-
zy kory (14,7%), wsrdd ktorych dominowaty nekrozy
zabliznione (10,3%), podtuzne spekania kory (14,3%)
oraz objawy raka drzewnego (3,8%). Do martwicy
kory i odstaniania drewna ok. 1,5 razy czesciej docho-
dzilo od strony péinocnej i zachodniej niz potudniowe;j
1 wschodniej, spekania kory wystgpowaty najczesciej
od strony potudniowej pni.

Na przekrojach poprzecznych pni jaworow naj-
czesciej wystepowaly: przebarwienia w ksztalcie litery
»17, wystepujace w miejscu lokalnych zabliznionych
nekroz, obumarle strefy drewna w miejscu lokalnych
niezabliznionych nekroz i rozleglych martwic kory,
przyjmujace niekiedy forme sektora siggajacego cze-
$ci przyrdzeniowej, i szarozielone lub zielonobrunatne
przebarwienia drewna w postaci licznych plam, zwlasz-
cza w czesci przyobwodowej pnia.

Na pniach 184 (14,2%) jaworoéw obecne byty
peritecja Nectria coccinea. Wyksztatcaly si¢ one w ob-
rebie nekroz, zardwno na korze jak i na odstonigtym
drewnie. Sporadycznie wystepowaty owocniki Nectria
cinnabarina, Eutypa acharii, Melanoma pulvis-pyrius
oraz conidiomata Cytospora ambiens, Aposphaeria cf.
pulviscula i Stegonsporium pyriforme. Z drewna naj-
liczniej izolowano: Nectria coccinea, Basidiomycetes
sp.1, Chalara sp.1, Mollisia sp., Cadophora fastigiata,
Nectria cinnabarina i1 Cytospora ambiens. Chalara sp.1
swymi cechami morfologicznymi najbardziej odpowia-
data anamorfie Ceratocystis coerulescens sensu lato.
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