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The mycobiota of the beetles of the phloem-feeding spruce bark beetle, Ips typographus
was studied. The most important group of fungi were the ophiostomatoid fungi. Among them
0. penicillatum was very frequent ophiostomatoid species. Other common fungi were O.
ainoae, 0. bicolor, O. and O. piceae. The fungi were often more
frequent in beetles collected in galleries than in the beetles caught with a trap. Generally the
ophiostomatoid fungi were more often isolated from the beetles bathed in sterile water for 30
seconds. However C. polonica, O. ainoae, and O. minutum occurred most abundantly in the
beetles disinfected in 96% cthyl alcohol for 15 and 30 seconds.
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INTRODUCTION

Many phlocophagous bark beetles transport various fungi. The most numerous
group arc blue-stain fungi belonging to the ascomycete genera Ceratocystis and Ophi-
ostoma and their anamorphs (Wingficld et al. 1993). Most of these fungi causing
discolouration of conifers sapwood are saprotrophes or weakly virulent pathogens,
but some species ar virulent pathogens, which cause serious tree diseases (Brasier
1991; Harrington 1993).

The Eurasian spruce bark beetle, Ips typographus (Coleoptera: Scolytidae) is one
of the important forest pests on various species of spruce. It usually breeds in weak-
ened trees and timber, but when its population increases to high levels, it may also
attack healthy trees. I. typographus generally overwinters as adult beetles in the forest
litter and flies in the spring. After the flight period the beetles search a suitable host
and enter through the bark. The female of I typographus deposes the eggs in brood
galleries excavated in the phloem. The larvac feed on the bark and the phloem,
making characteristic tunnels (Michalski and Mazur 1999; Skuhravy 2002).
While constructing galleries in the bark and the phloem, beetles disseminate fungal
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spores. Propagules of blue-stain fungi may be disscminated by wind or rain but often
they are carried by specific inscet vectors (Upadhyay 1981). 1. typographus has
no specialized organs for the transmission of fungal associates. Propagules of these
fungi arc carried externally in pits on the prononta and elytra and within the diges-
tive system (Furniss etal. 1990; Solheim 1993). In addition, several mite species
associated with L. typographus in Europe (Moser et al. 1989) and with 1. typographus
f. japonicus in Japan (Moser et al. 1997) play a significant role in transmitting as-
cospores and conidia of these fungi.

The spruce bark beetle Ips typographus (L) is an efficient vector of several ophi-
ostomatoid fungi, including Ceratocystis polonica, various Ophiostoma species as
well as Leptographium spp. and Pesotum spp. (Siemaszko 1939; Kotynkovi-
Suchrova 1966; Solheim 1986; Harding 1989; Viiri 1997; Kirisits 2001;
Kirschner 2001; Viiri and Lieuticr 2004; Jankowiak 2004).

The first record of ophiostomatoid fungi associated with 1. typographus in Poland
was made by Siemaszko (1939). He reported that Ceratocystis polonica, Ophios-
toma penicillatum, O. piceae, O. minutum and Graphium pycnocephalum were associ-
ated with . typographus in the Bialowicza Forcst.

The aim of this work was to determine fungi associated with the beetles of L
typographus collected in different parts of Southern Poland. Morcover, this study
was designed to examine how methods of beetles disinfectation affect on isolation
of fungi associated with 1. typographus.

MATERIALS AND METHODS
Study areas, beetle collection and fungal isolation

The investigations were conducted in the ycars 1998-2001 on three study plots
located in 80 years old montanc stands of Picea abies (L.) H. Karst. in the Ustrof
Forest District (Holeyna Forest Range, compartment 90b; 49°43°N, 18°56" E; 700-
770 m above sea level), the Gorce National Park (Eopuszna Forest Range, com-
partment 75b; 49°29° N, 20°08 E; 790-970 m a. s. 1), and the Krynica Experimental
Forest (Kopciowa Forest Range compartment 3d; 49°26' N, 20°58 E; 720-750 m a. s.
1). Norway spruce is the dominant tree specics in the study arcas.

The beetles were collected using two methods. They were caught with a trap or
collected from galleries on infested spruce trees. In the first case, the beetles were
caught with a trap with commercially prepared IPSLURE® and IPSODOR® during
their flight period (1-30" of May of cach year). In the second case, the adult beetles
of 1. typographus were collected from their galleries in the phloem of Picea abies
trees in July. The galleries were taken from weakened, wind-fallen and wind-broken
trees as well as from the trap trees. The weakened trees infested by Ips typographus
were felled. From parts of the trunk infested by L typographus 6-8 discs (approxi-
‘mately 20 cm thick) and chips (30 cm long) with intact bark were cut. In the labora-
tory the bark was separated from the wood under sterile conditions and the bectles
were taken out of the galleries. In total, the beetles were collected from 77 Norway
spruce trees.

Before isolation of the fungi, the beetles were bathed in sterile water for 30 sec-
onds, or disinfected in 96% cthyl alcohol for 15 and 30 seconds. After drying on a
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sterile blotting paper the disi tles were crushed on a mi icslide and
crile scalpel were evenly spread over on the surface of medium. In total, the
ere performed from 1691 adults of 1 typographus.

Allisolations were made on 2% malt extract agar (2% MEA; 20 g malt extract,
20 g agar, 1000 ml distilled water) supplemented with the antibiotic tetracyeline (200
mg per 1 liter of culture medium) to inhibit bacterial growth. Pure cultures of the
fungi were also grown on 2% MEA. The primary isolation plates were incubated
at room temperature in the dark. Colonies of fungi growing from the beetles were
compared on the basis of macro- and microscopic characteristics, and pure cultures
were derived from representative colonies in order to identify the fungi. Typical
cultures of each isolated ophiostomatoid taxon have been deposited in the culture
collection of the Laboratory of Department of Forest Pathology, Agricultural Uni-
versity of Cracow, Poland.

Data analysis

The frequency of occurrence of each fungal species was expressed as the per-

ctles, from which a given species was isolated in relation to the total
from which isolations were made. Frequencies were computed
using the following formula: F = (NFINT) x 100, were F represents the frequency of
occurrence (%) of cach fungal species, NF represents the number of beetles from
which a particular fungus was isolated and NT is the total number of beetles from
which fungal isolation was attempted.

Only the most frequently isolated fungi were subjected to statistical analysis (C.
polonica, Ophiostoma ainoac, O. bicolor, O. piceaperdum, O. minutum, O. penicilla-
tum and O. piceae). For the major fungal associates, contingency tables with Yates'a
correction were used to detet differences between fungal frequencics and applied
disinfection methods (Tadeusicwicz ct al. 1993; Stanisz 1998). The data were
analysed by Statistica® 6,0 software.

RESULTS
Fungal composition

A total of 42 taxa were identificd, and 28 species of fungi were distinguished
which did not produce spores or, in spite of fructification, could not be identified.
“The spectrum of fungi consisted mainly of ascomycetes and anamorphic fungi, but a
few zygomycetes and basidiomycetes were also isolated. The most important group
of fungi were the ophiostomatoid fungi (14 species). Great part of them ophiostoma-
toid fungi found belonged to genera Ophiostoma H. ct P: Syd. (8 specics), Graphium
Corda (2 species), Pesorum Crame et Schoknecht (2 species), Ceratocystis Ellis et
Halsted (1 species) and Lepiographium Lagerberg et Melin (1 species). The most
frequent ophiostomatoid specics was O. penicillatum. Other common fungi were O.
ainoae, O. bicolor, 0. piceaperdum and O. piceae. C. polonica, G. fimbriisporum, O.
flexuosum and O. minutum were generally rare. Specics not belonging to the ophi-
ostomatoid fungi were relatively rare. In this group, one ascomycete Petriella sordia
as well as fungi and zy (Ti sp., Candida sp., Phoma
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sp., Cytospora sp. and Mucor sp.) were most abundant. Among basidiomycetes Gloe-
ocystidium ipidophilum was most commonly isolated (Tab. 1).

¢ ophiostomatoid fungi were often more frequently found on the beetles col-
lected from galleries than on the beetles caught in the traps. Among these, O. piceap-
erdum oceurred only more frequently in the beetles caught with a trap. In contrast
to the ophiostomatoid fungi, other species were frequently isolated from the beetles
caught in the traps (Tab. 1).

Fungi isolated from the beetles of Ips tpographus collected from galleries (BG)
and from traps (BT)

Fungi Frequencies of occurrence (%)
Ophiostomatoid fungi
Cerntocystis polonica (Siem.) C. Moreau
Ophiostoma ainoac Solheim
Ophiostoma bicolor Davids. et Wells
Ophiostoma cucullatun Solheim . 3
Ophiostoma flexuosunt Solheim 73 22
Ophiostoma miinutun Siem. [% 23
(Ophiostoma penicillatum (Grosm.) Siem. 585 343
[Ophiostoma piceae sensu lato 53 2
(Ophiostoma piceaperdum (Rumb.) von Ar 125 7
 Graphiun fimbriisporun (Morelet) Jacobs, Kirisits et Wingl. 67 a7
Graphitum pycrocephalum Grosm. [)
Leptographium euphyes Jacobs et Wingl. 01 09
Pesotum sp. | 39 18
Pesouun sp. 2 02 04
Other
(Acremoniun sp. 08 22
[Altermaria alternata (Fr.) Keis! [
Candida sp. 7 167
| Cerocontcitun ci_notabile (Jacks.) Julich et Stalp. X] 05
(Cladosporium cladosporioides (Fresen.) de Vries 02
[Cylindrocarpon sp. 34
(Cyospora sp. 3
[Discomyeetes sp.1 04
Drechslera poac (Baudys) Schoemaker 05
Epicoccum nigrum Link 06
(Fusariuni sp. 02
Gliocladiun sp. 08
Glococystidium ipidophilim Sicm: 23
Hormonema sp. 22
Monodictys castaneae (Wallr.) Hughes [
[Morterella isabellina Oudem. 01 1
[Mucor mucedo Mich. et SL-Am. 04




Fungi associated with the beetles of Ips typographus

109

Tab. 1 cont
[Mucorsp 79 174
[Periclla sordida (Zukal) Barron et Gilman 22 09
(Pezizella . [}
Phoma sp. 37
[Raffactea sp. o1
[Rhinocladiclla airovirens Nannt 03
[Sclerotiun sp. 01 03
[Sordaria fimicola (Rob) Ces. et de Not [}
Stachybonys aira Corda 15
Trichodenna sp. 52 10

[Ulocladiuam sp. 09

(6 species) 08

[Others (22 species) 08 s
[Number of 789 902
[Number of “sterile” beetles 9 66

The composition of the mycobiota was quantitatively different at various study
plots. The pathogenic species Ceratocystis polonica occurred most frequently on the
1. typographus bectles from Lopuszna, where it was isolated in 2.7% to 24.5% of the
cases. In contrast, it was sporadically isolated from the beetles collected in Holeyna.

Table 2

Frequency (%) of ophiostomatoid fungi isolated from the beetles of I. typograplus on three
)

study plots (L - Lopuszna, H ~ Holeyna, K ~ Kopciowa

Tsolated from
Fungi BG' BT
L H K E H K

[Ceratocystis polonica %5 3 82 27 23 !
Ophiostoma ainoac 266 303 564 156 209 B
(Ophiostoma bicolor 202 543 246 149 219 118
(Ophiostoma cucullatunt 12 71 26 [ 03 06
Ophiostoma flewwosum 27 07 241 I [ a6
[Ophiastoma minutunt 21 37 103 17 13 39
(Opliostoma penicillaint 609 539 61 349 326 353
(Ophiastoma piceae sensu lato 125 30 323 32 83 144
(Ophiostoma piceaperdum 89 109 21 108 13 268
Graphiun fimtbrisporunt 06 [ 179 3 26 82
Graphium pycnocephalum [ 0 04 0 0 0
Leptographium cuphyes 0 0 04 0 2 06
Pesotum sp. 1 37 31 14 0 39
(Pesotun sp. 2 03 0 04 14 0 0
Number of investigated the e %7 195 25 301 206
beetles >

Explanations: * BG beetles from galleries:; BT beetles from traps



110 R. Jankowiak

O. penicillatum was most common in all plots except onc (in Holeyna), where 0.
bicolor was the most abundant specics on the beetles collected from the galleries.
Among the study plots, O. ainoae, O. flexuosum, O. minutum, O. piceae O. piceaper-
dum and G. fimbriisporum occurred most frequently in the beetles of I typographus
in Kopciowa (Tab. 2).

C i of freq of fungi with different disinfectation
methods of the beetles of 1. typographus

The methods of beetles disinfectation had relatively strong influence on the re-
sult of fungi isolation. More significant differences were found when fungi were iso-
lated from the beetles collected from the galleries of /. typographus than the beetles
caught with a trap. Generally the ophiostomatoid fungi were more often isolated
from the beetles bathed in sterile water for 30 seconds. However C. polonica, O.
ainoae, and O. minutum occurred most abundantly in the beetles disinfected in 96%
ethyl alcohol for 15 and 30 seconds (Tab. 3).

In the case of the beetles collected from galls 1. 0.

(67.1%), O. piceae (40.3%), O. bicolor (40,3%) and O. ainoae (33.8%) were most fre-
quently isolated from the beetles, which were bathed in sterile water for 30 seconds.
The beetles disinfected in 96% cthyl alcohol for 15 seconds were most frequently
colonized by O. penicillatum (57.5%), O. ainoae (39.3%), O. bicolor (31.9%) and
0. piceae (17.5%). O. penicillatum (54.0%), O. ainoae (32.3%), O. bicolor (26.2%)
and C. polonica (20.4%) occurred most frequently in the beetles disinfected in 96%
cthyl alcohol for 30 seconds (Tab. 3). Among the ophiostomatoid fungi tested, the
frequencics of O. ainoae i O. piceaperdum were least affected by the different meth-
ods of beetles disinfectation (the differences were not significant). For other ophios-
tomatoid fungi the most significant differences were between the beetles bathed in

Table 3
The most abundant species in the assemblages of ophiostomatoid fungi isolated
from the beetles depending on methods of beetles disinfection, and statistical evaluation
of differences in their frequency (based on chi-square test)

Percentage in quantitative structure of  assemblage
Fungi beetles from galleries beeles from traps
] T [0 [

Ceratocystis polonica 342 1559 | 2045 063 433" 129°
Ophiostoma ainoae 384 3954 2057 274 2654
Ophiostoma bicolor w030 | 3194 1044 | 1661° | 2168
Ophiostoma minutum 494 646" 138 181 356
Ophiostoma penicillaum | 6768~ | 57.49" 3544 3069 3625
Ophiostoma piccae w030 | 1749 1266 1047 1262
Ophiostoma piceaperdum | 15,58 1103 B4 | 1083 | 1586

Explanstons - diferences e

tation L and 1 significant at 0,03 level;*differences between
disifectation 11 and I 5 level:  differe ctween disinfectation I and 11 significant
al 0.05 le cell |ulm«hv.ummm:mmr or 30 scc. 11 - bectles disinfcied in 96% ethyl alcoh for
15 sec 111 - beetles disini i 96% cthyl alcohol for 30 sec.
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sterile water for 30 seconds, and the beetles disinfected in 96% ethyl alcohol for 15
and 30 seconds (Tab. 3).

In the case of the beetles of . typographus caught with a trap, O. penicillatum
(35.4%), O. piceaperdum (23.4%), O. ainoae (20.6%) and O. piceae (12.7%) were
most frequently isolated from the beetles bathed in sterile water for 30 seconds.
The beetles disinfected in 96% cthyl alcohol for 15 seconds were most frequently
colonized by O. penicillatum (30.7%), O. ainoae (22.7%), O. bicolor (16.6%) and O.
piceaperduwn (10.8%). From the beetles disinfected in 96% cthyl alcohol for 30 sec-
onds O. penicillatum (36.2%), O. ainoae (26.5%). 0. bicolor (21.7%) and O. piceap-
erdum (15.9%) were most frequently isolated. The frequencies of majority of the
ophiostomatoid fungi (0. ainoae, O. minutum, O. penicillatum and O. piceae) were
least affected by the different methods of disinfectation of the beetles (the differ-
ences were not significant).

DISCUSSION

The assemblage of ophiostomatoid fungi as the one recorded in the present study
is associated with 1. typographus also at other parts of its distribution range in Eu-
rope (Siemaszko 1939; Mathiesen-Kairik 1953 Kotynkovd-Suchrovd
1966; Solheim 1986; Harding 1989; Jankowiak 2001; Viiri 1997; Grubel-
nik 1998; Kirschner 1998; Kirisits 2001, 2004) and in Japan (Yamaoka et
al. 1997). Recently Viiri and Licuticr (2004) have studied the mycobiota of /.
typographus in three arcas in France and have recorded the same fungi as those
occurring in other parts of Europe. In a comprehensive study Yamaoka et al.
(1997) reported 9 ophiostomatoid fungi associated with 1. typographus . japonicus
in Japan and only O. japonicum was not found during the present study. All of the
fungi reported by Grubelnik (1998) and Kirisits (2001) in Austria were also
isolated from L typographus beetles in this study. In the Norwegian study, Solheim
(1986) isolated 10 species of ophiostomatoid fungi from discoloured wood of Picea
abies, and only O. etropii Mathiesen was not found during the present study. This
Ophiostoma specics is mainly associated with cerambycid beetles from genus Zetro-
pium Kitby (Mathicsen 1951; Upadhyay 19815 Jacobs et al. 2003a), which
commonly infest spru es already colonised by . iypographus and often initiate
their galleries in the vi of breeding systems of the spruce bark bectle. In Den-
mark and Sweden, Harding (1989) reported 16 species of ophiostomatoid fungi,
of which O. cainii (Olchow. et Reid) Harrington and L. lundbergii Lagerb. et Melin
were not found during the present study. In Germany, Kirschner (2001) found 12
species of ophiostomatoid fungi. In this group Ceratocystiopsis alba (de Vay, Dav-
idson et Moller) Upadhyay, O. arraucariae (Butin) de Hoog et Scheffer, O. japoni-
cum Yamaoka et Wingf. and O. obscura (Davidson) von Arx were not found during
the present study. Such a high diversity of ophiostomatoid fungi associated with L
iypographus between the studics conducted in Germany and in Poland is probably
due to the completely different investigatory methods used in both studies. Also in
Germany Kirschner and Oberwinkler (1999) found O. neglectum Kirscher et
Oberwinkler to be associated with 1. typographus. This species probably remained
undetected in the present study because it is mainly transmitted by Dryocoetes
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autographus (Ratz.) and Hylurgops palliatius (Gyll.), which colonise weakened trees
or logs and often infest trees in the same time or after I typographus.

Siemaszko (1939) recorded only 5 ophiostomatoid fungi in the previous in-
vestigations in North-Eastern Poland. All of the fungi displayed by Siemaszko were
also found in this study. In the study on the entomopatogenic fungi Batazy (1969)
reported 2 ophiostomatoid fungi, including Graphium penicillioides Corda.

Among the ophiostomatoid fungi, Leptographium euphyes, Graphium fimbri-
isporum and G. pycnocephalum have rarely been mentioned as associates of L.
typographus. Leptographium euphyes was only reported in association with I ty-
pographus by Jankowiak (in press). Graphium fimbriisporum was mainly men-
tioned by Kirisits (1996, 2004), Grubelnik (1998), Jacobs et al. (2003b) in
Austria where it was an important associate of I. typographus and by Jankowiak in
Poland. G. pycnocephalum was reported as frequent associate of I. typographus in
Poland (Siemaszko 1939) and rarely in Germany, Sweden (Kirisits 2004) and
former Czechoslovakia (Kotynkové-Suchrova 1966). Among Ophiostoma
species, O. flexuosum has seldom been mentioned as associates of . typographus.
It was only found to be associated with I. typographus in Germany, Denmark and
Sweden (Harding 1989), Norway (Solheim 1986) and Poland (Jankowiak
2001).

Besides O. piceapardum all of the ophiostomatoid fungi occurred most abun-
dantly on the beetles collected from the galleries than on the beetles caught with
a trap. Since the beetles of 1. typographus hibernate in the soil, they are casily con-
taminated with spores of litter and soil fungi like Mucor sp. and Penicillium sp.
These fungi could have had antagonistic influence on the growth of the ophios-
tomatoid fungi, since they produce volatile and non-volatile organic compounds
limiting the growth of the pathogens (Wells and Bell 1979; Kwasna 1987).
Probably the beetles in the trap are stronger contaminated with spores of antago-
nistic fungi.

Frequency of the fungal associates of the beetles /. typographus was consider-
ably different from the results of the previous studies (Siemaszko 1939; Sol-
heim 1986; Harding 1989; Viiri 1997; Kirschner 2001; Kirisits 2004). A
similar spectrum of ophiostomatoid fungi as that recorded on the beetles in this
study was found also on larvae and in galleries of /. fypographus by Jankowiak
(2001, 2004, in press). In the present study O. penicillatum was the most commonly
found species, whereas the pathogenic species C. polonica was found only infre-
quently, especially on the beetles caught with a trap. A similar results as that re-
corded from this study were obtained by Yamoaka et al. (1997) who isolated O.
ainoae, O. piceae, O. bicolor and O. penicillatum from the beetles of Ips typographus
f. japonicus with a frequency of occurrence greater than 30%. In contrast to this
study, Siemaszko (1939) found C. polonica, O. penicillatum and Graphium pyc-
nocephalum to be the most common, and O. piceae and O. minuta less common
associates of L. There were big i i in the com-
position of the mycobiota of the beetles 1. ypographus at various localities in this
study. The quantitative differences have mainly been documented for the most
virulent C. polonica, but also for other fungal associates of the spruce bark beetle.
C. polonica occurred at high frequencies in North-Eastern Poland (Siemaszko
1939), in Norway (Solhcim 1993) and at some localities in Austria (Kirisits
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2001). In contrast, it was not recorded at all in former Czechoslovakia (Kotynko-
va-Suchrovi 1966) and only rarcly in Sweden and Denmark (Harding 1989),
Finland (Viiri 1997), Germany (Harding 1989, Kirschner 1998, 2001) and
France (Salle et al. 2003). It was also relatively frequently recorded in a recent
study conducted in France (Viiri and Lieutier 2004). These results show a big
variation in the abundance of blue-stain fungi associated with /. typographus at dif-
ferent parts of the distribution range of this insect in Europe. The variation of the
mycobiota of /. typographus between different localities in Europe was explained
by different researchers (Harding 1989; Solheim 1993; Kirisits 2004). Ki-
risits (2004) accepts that the methodology employed in different studies may of-
ten be very important (especially the differences in timing and methods of fungal
isolation). Qualitative and q in the i of the my-
cobiota of I. may also be on the ion dynamics of /.
typographus (Solheim 1992a, 1993). Kirisits (2004) suggested that the climate
has a strong influence on the frequency of ophiostomatoid fungi. Following this hy-
pothesis, C. polonica, which has a relatively low temperature tolerance (maximum
around 31-32°C) may be replaced by other fungi such as O. bicolor with a higher
temperature tolerance (Solheim 1991).

Basidiomycetes have only occasionally been reported as associates of bark bee-
tles (bu_n\(lwkn 1939; Whltl\cv etal. 1986; Kirschner 2001; Kirisits 2004).
Among the basidiomy ilum and C icium cf. notabile have been
identified. These species were rclauw.ly rare associates of the beetles /. typographus
in Southern Poland, but from the present study it is concluded that L hpographus
acts as a vector of G. and C. notabile. G. has been reported
in Poland (Siemaszko 1939), Germany (Kirschner 1998) and Austria (Gru-
belnik 1998). The common basidiomycete reported by Solheim (1992b) in Nor-
way represents also G. ipidiophilum. The non-ophiostomatoid fungi were frequently
carried by the beetles 1. typographus in this study. These fungi r:pmcnt wood-colo-
nising fungi (Rhi iella atrovirens), and fungi (Glio-
cladium sp.. Trichoderma sp.), phytopathogenic fungi (Alternaria alternata, stlalmm
hantigii, Cylindrocarpon sp., Fusarium sp.) and other ecological groups.

The results of this study confirmed that the beetles of I. typographus transport
spores of fungi laterally on the pronota and elytra as well as in the digestive tract.
Generally C. polonica, O. ainoae, and O. minutum occurred most abundantly on the
beetles disinfected in 96% ethyl alcohol for 15 and 30 seconds than on the beetles
bathed in sterile water for 30 seconds. This difference may be caused by the variation
between beetles, presence of the antagonistic fungi on the surface of the pronota
and elytra or some other factors.
tudy showed, that ophiostomatoid fungi are the most frequent species
transmitted by I typographus. These specics were found more frequently when fungi
were isolated from the beetles collected from the galleries of I. typographus than the
beetles caught with a trap. The varying frequencics of ophiostomatoid fungi should
be linked with strong contamination of the beetles from the traps by conidia of sap-
rotrophic fungi.
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Grzyby towarzyszice chrza Ips na $wierku
w poludniowj Polsce

Streszezenie

Badano grzyby towarzyszace chizaszezom Ips typographus w trzech rejonach potudniowej
Polski oraz okreslono wplyw roznych metod dezynfekeji chrzaszezy na wynik izolacji grzybow.
meu izolatow grzybaw wyrozniono ponad 70 gatunkow, glownie grzybow workowych i mi-
orowych. Do najezescicj zwiazanyeh z kornikiem drukarzem nalezaly grzyby ofiostoma-
i Ophiostoma 0. ainoae, 0. bicolor, O i 0. piceac. Gatunki
nie nalezace do grzybow ofiostomatoidalnyeh byly stosunkowo rzadkic. W tej grupie najlicz-
niej reprezentowanc byly: Candida sp., Cytospora sp., Mucor sp., Petriella sordia, Phoma sp. i
Trichoderma sp.
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Prawie wszystkie gatunki grzybéw ofiostomatoidalnych byly czesciej izolowane z chrzgsz-
czy zebranych z zerowisk kornika drukarza, a inne gatunki grzybow zwickszaly czestosc wyste-
powania w przypadku chrzaszezy odtawianych do pulapek feromonowych.

Na wynik izolacji grzybow stosunkowy duzy wplyw mialy metody dezynfekcji chrzaszezy,
awlaszeza dla chrzaszezy zebranych z zerowisk kornika drukarza, W wigkszosci przypadkow
grzyby ofiostomatoidalne byly czesciej izolowane z chrzaszezy moczonych przez 30 sekund
w wodzie sterylnej. Jednak takie gatunki jak Ceratocystis polonica, O. ainoae, i O. minutum

czecicj na chrza przez 15 lub 30 sekund w 96 % alko-
holu etylowym.
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