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This paper describes patterns of distribution and abundance of insect fungivores
inhabiting the polypore Fomitopsis pinicola. 1 sampled fruiting bodies of the polypore
from nine old-growth forest sites in southern Finland. Most species encountered in the
present study were rare and only a few species were abundant and widely distributed
among the fruiting bodies and study sites. Feeding guild and host-fungus specificity
were the best predictors of species abundance and distribution in the fruiting bodies in
that obligate fungivores, and F. pinicola specialists were more common than general-
ists, facultative fungivores and parasitoids. Two specialist beetles on F. pinicola, Cis
glabratus and C. quadridens (Cisidae), constituted over 78% of all individuals in the
pooled sample. Cis quadridens, an old-growth forest species, had lower abundance and
frequency of occurrence in the fruiting bodies than C. glabratus, which is a common

species also in managed forests.

Introduction

Insect species assemblages, or communities,
occurring within patchily distributed resources
have gained popularity in analyses of spatial
population structures (Hanski & Gilpin 1997).
The studies have largely focused on ephemeral
resources, such as dung pats (Roslin & Koivunen
2001), carrions (Kouki & Hanski 1995), fruits
(Atkinson 1985) and mushrooms (Hackman &
Meinander 1979, Shorrocks & Charlesworth
1980). These insect-resource systems typically
comprise many coexisting, ecologically and tax-
onomically related species. Despite their related-
ness, however, these species can demonstrate
variety of distribution and abundance patterns,
resulting from differences in resource breadth

or dispersal, for example (Roslin & Koivunen
2001, Jonsson 2003).

Insects occurring within the fruiting bodies
of perennial polypores offer a similar kind of
insect-resource system. As these insect popula-
tions and communities can persist for years in a
given fruiting body, the spatial distribution and
abundance patterns are potentially different from
the short-lived insect populations and communi-
ties in ephemeral resources (e.g. mushrooms).
It is known that in polypore-dwelling insect
assemblages even the taxonomically closely-
related species within one feeding guild can
have different responses to landscape structure.
Documented differences exist in species’ colo-
nization ability of isolated forest stands and in
the frequency of occurrence in areas with differ-
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ent forest management measures (Jonsell et al.
1999, Jonsson et al. 2001).

Studies on long-lasting communities of poly-
pore-inhabiting insects have focused on species
composition, diversity and community structure
(Dkland & Hagvar 1994, Thunes 1994, @kland
1995, Thunes & Willassen 1997, Thunes et al.
2000, Komonen 2001, Komonen et al. 2001),
substrate associations (Nilsson 1997, Fossli &
Andersen 1998, Jonsell et al. 2001), extinction
and colonization (Whitlock 1992, Jonsson et al.
1997, Jonsell et al. 1999), and spatial variation,
especially on the effects of forest fragmentation
(Kehler & Bondrup-Nielsen 1999, Sverdrup-
Thygeson & Midtgaard 1998, Rukke & Midt-
gaard 1998, Jonsson et al. 2001, Komonen et
al. 2000, Jonsell & Nordlander 2002). Most of
these studies have been rather applied an outlook
focusing on the impacts of forest management,
and general patterns of species distribution and
abundance are scarce, although such studies
provide the benchmark upon which more applied
research can be built.

In this paper, I present results on the distribu-
tion and abundance patterns shown by fungivo-
rous insects inhabiting the fruiting bodies of the
perennial bracket fungus Fomitopsis pinicola
(Swartz : Fr.) Karst. (Aphyllophorales: Poly-
poraceae). I also compare the distribution and
abundance of two F. pinicola specialist beetles,
C. glabratus and C. quadridens, of which the
former is a common species in all kinds of for-
ests, whilst the latter species prefers old-growth
forests. Polypore-feeding insects have several

advantages for studies of this kind. Most impor-
tantly, the community contains an adequate,
but not overwhelming, number of species and
it is easily delineated and sampled. Also, given
the abundance of F. pinicola in many kinds of
forests, this species is ideal to studies on distri-
bution and abundance patterns of fungivorous
insects and could serve as a model system to
which insect communities occurring within
other patchily distributed resources can be com-
pared.

Material and methods
The fungus

Fomitopsis pinicola is a conspicuous and often
the most abundant wood-decaying macrofungus
in boreal forests (Ryvarden & Gilbertson 1993).
Although the species is common in managed for-
ests, its population density is considerably higher
in areas with large amounts of suitable Coarse
Woody Debris (CWD), particularly in the old-
growth forests (Lindblad 1998, and pers. obs.).
The fungal fruiting bodies grow predominantly
on stumps, snags and downed logs of dead and
dying Norway spruce (Picea abies), although
it can be found in numerous other tree species.
The fruiting bodies of F. pinicola are perennial
and there is remarkable variation in their size,
the smallest fitting neatly in the hand while the
largest can reach a size of about 40 cm in cap
diameter (Ryvarden & Gilbertson 1993).

Table 1. Stand characteristics of the nine old-growth forest sites from which fruiting bodies were sampled (data
from J. Siitonen et al. unpubl. data and Forest and Park Service).

Statistic Area (ha)  Area sampled’ Age? Decaying wood?® F. pinicola/ha*
Spruce Other

Mean 114.3 7.8 153.9 67.9 441 16.5

Median 50.0 9.0 154.0 49.0 37.0 16.0

SD 179.7 25 21.2 46.5 18.6 12.8

Range 3-580 1.3-9.0 125-185 25-174 25-85 5-48

' Refers to area from which forest stand characteristics were measured.

2Mean age of ten spruces belonging to the dominant canopy storey.

2 Number of snags and logs per hectare with a diameter > 10 cm at breast height; “Other” includes pine, birch and
aspen.

4 Number of snags, stumps and logs with living fruiting bodies.



ANN.ZOOL.FENNICI Vol.40 -

Distribution and abundance of fungivores 497

Study area

This study was conducted in southern Finland
(61°-62°N, 23°-25°E) in the southern and
middle boreal zones (see Ahti et al. 1968).
Forests in the region are dominated by Norway
spruce on mesic and moist sites, and Scots pine
(Pinus sylvestris) on drier sites and pine bogs,
with birches (Betula spp.) and aspen (Populus
tremula) as the most common admixed decidu-
ous trees (Anon. 1996). The study was con-
ducted in old-growth forests as some of the spe-
cialist fungivores on F. pinicola are absent from
managed forests. The area of old-growth forests
in the study region is about 0.1% of forest land
(Anon. 1996), and the remaining fragments are
isolated and predominantly less than one hun-
dred hectares in area.

I collected fungal samples from nine old-
growth forest sites (Table 1). Jonsell and Nord-
lander (2002) and M. Jonsell (pers. comm.) have
shown that the so-called old-growth forest fungi-
vores (species that are associated with F. pinicola
predominantly in the old-growth forests) are
indifferent in terms of stand size and manage-
ment history, as long as there is plenty of dead
wood (see also Thunes et al. 2000). Thus, dif-
ferences in the forest stands in the present study
possibly add some unexplained variation in the
data but this is unlikely to have a great effect on
the general conclusions of the present study.

Sampling

I sampled 180 fruiting bodies of F. pinicola, 20
from each site, between 15 and 27 May 1999
(Table 1). The fruiting bodies appear visibly
on trees and as the forest stands were relatively
small in area I was able to cover the entire stand
area in sampling; in the largest stand (580 ha,
of which large areas are pine dominated), the
sample was collected from about 20 ha area.
I collected samples haphazardly from spruce
stumps and trunks, no more than one fruiting
body per trunk. Insects were reared from the
fruiting bodies in cloth-covered plastic boxes,
which were kept outdoors but were protected
from sunshine and rain. I checked the rearings
for insects in late September and all the emerged

individuals were preserved; Collembola were
not recorded.

Fungal host is the most important variable
explaining occurrences of insect species in fruit-
ing bodies (Thunes & Willassen 1997, Fossli
& Andersen 1998, Jonsell er al. 2001). Jonsell
et al. (2001) further demonstrated that the tree
species, stem diameter, sun exposure, stem type
and height above ground, size and age of fruiting
bodies and their successional stage (dead/living)
affect the occurrence of insects associated with
F. pinicola. Most fungivores, particularly Cis-
idae, Tineidae and many dipteran species, occur
almost exclusively in dead fruiting bodies. In
the present study, all sampled fruiting bodies
were growing on Norway spruce, less than 1 m
above ground, inside a closed forest, and only
dead fruiting bodies with visible marks of insect
damage were included. The size distribution
and the quality of the fruiting bodies sampled
reflected natural variation, although not con-
trolled for statistically.

Nestedness analysis

The magnitude of nestedness between the
sample sites is important in offering an estimate
of the coherence of the species assemblage.
Using the information on species’ presence-
absence in the samples, the nestedness analysis
provides a measure (7)) of order and disorder, or
in other words, whether the species compositions
of the species-poor samples are proper subsets of
the more speciose samples. The metric T ranges
between zero for a perfectly nested matrix and
100 for complete disorder (Atmar & Patterson
1993). The metric and its significance based
on Monte Carlo-derived probability that matrix
was randomly generated was calculated with the
Nestedness Calculator (http://aics-research.com/
nestedness/tempcalc.html).

Results

Sampling of 180 fruiting bodies from nine sites
yielded 3736 insect individuals of 54 species; 16
individuals of non-fungivorous Diptera and 153
individuals of Cecidomyiidae (Diptera) were not
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Fig. 3. The frequency distribution of the number of fruit-
ing bodies occupied by the 53 species encountered from
F. pinicola fruiting bodies (Cecidomyiidae excluded).

identified and these are excluded from analyses.
The numerically-dominant guild was the obligate
fungivores with 3447 individuals (92.3% of all
individuals) and 17 species. Of these, 88.6%
(n = 3054) were obligate fungivorous beetles
belonging to Cisidae (8 spp.) and Anobiidae
(1 sp.).

Due to one numerically-dominant species
in all the nine samples (Cis glabratus Mellié;
Coleoptera: Cisidae) and the high proportion of
singletons and doubletons in the samples, the
rarefaction curve for all species did not reach
asymptote (Fig. 1). When only the 17 obligate
fungivorous species were included, the rar-
efaction curve converged so that a sample of
a hundred fruiting bodies harbored 91% of the
species. This indicates the overall sample size

Ennearthron laricinum
Lycoriella solani

Cis quadridens

Cis jacquemartii
Gaurax maculipennis
Megaselia armata
Dorcatoma punctulata
Discobola annulata
Archinemapogon yildizae
Discobola caesarea
Leucophenga sp.

Cis bidentatus

Cis dentatus

Cis lineatocribratus
Cis alter

Fig. 2. The incidence matrix for the obligate fungivores
associated with F. pinicola. Sites are numbered from
the smallest (1) to the largest (9). Specialist beetles on
F. pinicola are typed in bold.

was adequate to detect most fungivorous species
and more detailed analyses of distribution and
abundance of fungivores are justified.

Distribution patterns

Species presence-absence patterns among the
nine sites for the obligate fungivores exhibited
pronounced nestedness (matrix fill = 45%,
T = 2791, P < 0.01; Fig. 2), but not for the
entire species assemblage (matrix fill = 27.6%,
T = 57.2, P = ns). Most species encountered
were rare: 41 species occurred in no more than
three sites, eight species in four to six sites, and
only five species were common occurring in at
least seven sites. There was also a great deal of
variation in species distribution patterns among
the fruiting bodies, however, most species
were present in fewer than eight fruiting bodies
(Fig. 3).

Abundance patterns

Variation in the abundance of species in the
pooled data was great: most species were rep-
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Fig. 4. The relative abundance of the five most abun-
dant species in each site. Sites are numbered from the
smallest (1) to the largest (9).

resented by few individuals only, while just
one species, C. glabratus, accounted for 66.8%
of all individuals (Fig. 4). Similarly, the large
differences in the number of individuals reared
between the samples were mainly due to the
disproportionate abundance of this species. The
beetle was also the most common species in all
the samples and accounted for 43% to 86% of
the total number of individuals, whereas a pool
of 15 species shared the four subsequent ranks.
Altogether, the five most abundant species com-
prised 87% to 97% of the total number of indi-
viduals in the samples.

Sometimes the frequency of occurrence,
instead of the total number of individuals, has
been used as a measure of abundance in fungal-
insect systems (Jonsell er al. 2001, Jonsell &
Nordlander 2002, but see Thunes et al. 2000,
Komonen 2001). In the present study, there was
a positive correlation between the frequency of
occurrence and total number of individuals for
the F. pinicola associated species (log-trans-
formed variables, r,= 0.95, n = 53, P < 0.01).
This indicates that both abundance measures
give similar results with regards to fungal-insect
systems.

Distribution-abundance patterns
Overall, there was a positive relationship

between the frequency of occurrence in the fruit-
ing bodies and mean abundance per fruiting body

Proportion of sites occupied

Fig. 5. Regional distribution and local abundance of the
fungivores (n = 17) and the rest of the species (n = 36)
encountered in this study. Abbreviations refer to the F.
pinicola specialists (see Fig. 2).

occupied (log-transformed variables, r = 0.60,
n =53, P <0.01). Of the fungivores, those spe-
cies that were widely-distributed among the sites
were also more common in individual sites on
average, as measured by the fraction of fruiting
bodies occupied (fruiting bodies occupied were
log-transformed, r= 0.62,P<0.01,n=17). The
relationship between the distribution and abun-
dance among the sites was positive for all spe-
cies and fungivores only (rp =0.77, P < 0.001,
n=>53; r,= 0.76, P <0.001, n = 17, respectively,
Fig. 5). Figure 5 also illustrates that the second-
ary species and parasitoids all had a restricted
distribution and low abundance among the sites,
whereas the fungivores were more “scattered” in
terms of their distribution and abundance, possi-
bly reflecting differences in resource specificity.

Cis glabratus vs. C. quadridens

Cis glabratus (66.8% and 82.7% of all individu-
als and fruiting bodies) and C. quadridens Mellié
(12.0% and 25.5%) were the most abundant spe-
cies in the sample, yet there were considerable
differences in the distribution and abundance
patterns between the two species. Cis glabratus
was present in all the sites studied, while C.
quadridens was absent from three sites. Overall,
the proportion of C. glabratus occupied fruiting
bodies was significantly higher than that of C.
quadridens (y* = 119, P < 0.001, n = 180; 149
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Fig. 6. Distribution and mean abundance of Cis glabra-
tus and C. quadridens in the fruiting bodies. Each value
for abundance had one added to allow plotting of zero
values on the logarithmic scale.

and 46 occupied fruiting bodies, respectively).
There was a significant difference between the
abundance of C. glabratus and C. quadridens
per sample site (mean = SD = 277.3 + 186.5,
median = 269 individuals and 49.7 + 88.0,
median = 17, respectively; Mann-Whitney U-
test; U=15, P <0.001, n =9). The average abun-
dance of C. glabratus per fruiting body occupied
by the species was higher than that of C. quad-
ridens (mean = SD = 16.75 + 22.93, median = 7
individuals and 9.72 + 14.92, median = 4, respec-
tively; U149,46 =2615.5, P <0.05).

The magnitude of intraspecific aggregation
in the fruiting bodies was similar between C.
glabratus and C. quadridens (CV = 1.37 and
1.54, 5., = 0.17 and 0.39, respectively, t = 0.41,
df = 193, P = ns). Although the species co-
occurred in 46 fruiting bodies, C. quadridens
was more abundant in one fruiting body only and
it was never present without C. glabratus. Also,
interspecific aggregation in the fruiting bodies
in which both species were present was high:
Cgla,qua = 1.11, which is the covariance between
the abundances of the species divided by the
product of the means. The measure reflects the
increase in the average number of interspecific
interactions an individual faces due to aggrega-
tion, in comparison with a random distribution of
individuals. The mean abundance of C. glabra-
tus and C. quadridens per fruiting body corre-
lated positively with the proportion of occupied
fruiting bodies (abundance log-transformed,

r,= 0.93, P < 0.001 and log(x + 1)-transformed,
r= 0.87, P <0.01, respectively, n = 9; Fig. 6).

Discussion
Patterns of nestedness

Species’ distribution patterns among the sample
sites exhibited patterns of pronounced nested-
ness. This is typical for species distribution pat-
terns within fragmented habitat (Atmar & Patter-
son 1993). Four presumptions govern the theory
behind the metric: (i) the islands of fragmented
habitat were originally populated by a single
common source biota, (ii) the islands were ini-
tially uniform in their habitat heterogeneity and
type mix, and have remained so throughout their
post-fragmentation history, (iii) no significant
clinal (latitudinal) gradation exists across the
“archipelago” so as to promote species turnover
across the archipelago, and (iv) all species of
interest are equally isolated on all islands (Atmar
& Patterson 1993). The data of the present study
fit well presumptions i—iii, whereas presump-
tion iv is unrealistic for most biological assem-
blages. Different randomization procedures (null
models) generate matrices with different degrees
of nestedness, and thus statistical significance is
difficult to evaluate (Cook & Quinn 1998, Jons-
son 2001). To allow comparison with a wide
range of studies, I applied the procedure used by
the Nestedness Calculator and also applied by
most of the previous studies (Patterson & Atmar
1986, Atmar & Patterson 1993).

In the present study, the value 7 for the
insect community in F. pinicola is very close
to the one reported for the insect community in
the polypore Fomes fomentarius (Jonsson et al.
2001). The nestedness analysis and the relative
abundance of species among the sites show that
the insect assemblage associated with the fruit-
ing bodies of F. pinicola is consistent in taxo-
nomic composition in general. This indicates
“structured”, as opposed to fortuitous, nature of
this ecological assemblage at the spatial scale
in question. High taxonomic similarity of the F.
pinicola associated insect assemblage has also
been demonstrated between Finland and NE
China (Komonen et al. 2003).
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Patterns of distribution and abundance

The insect community associated with the
bracket fungus F. pinicola comprised species in
different feeding guilds, most importantly fungi-
vorous beetles, facultative fungivores and para-
sitoids. The species that were locally most abun-
dant belonged to obligate fungivores and these
were also widely distributed among the sites.
There was also a positive relationship between
the distribution and abundance of insects inhab-
iting F. pinicola. Although this applied also to
the fungivorous species separately, a large pro-
portion of the variation was due to the difference
between the obligate fungivores vs. facultative
fungivores and parasitoids. In general, positive
interspecific relationships between the local
abundance and regional distribution of the spe-
cies in a taxonomic assembly are very general
(Hanski et al. 1993, Gaston et al. 1997).

One exception to the observed distribution-
abundance pattern in this study was the fungi-
vorous dipteran Gaurax maculipennis (Zett.;
Chloropidae), which had a very low frequency
of occurrence but produced a relatively high
number of individuals when present. This pos-
sibly indicates that only a small proportion of
fruiting bodies are suitable for the species but the
species has a high reproductive capacity in such
suitable fruiting bodies (see also Komonen et al.
2001). Only in one fragment was a non-obligate
fungivore (i.e. the hymenopteran parasitoid Klei-
dotoma sp. (Eucoilidae)) among the five most
abundant species.

Four fungivorous beetle species encoun-
tered in this study are F. pinicola specialists (cf.
Thunes et al. 2000, Jonsell et al. 2001). However,
the fungal-host specificity of many dipteran are
poorly known, yet they are often considered less
host-specific than beetles (Hanski 1989). Differ-
ences in the host-fungus preference cannot, natu-
rally, explain the variation in the abundance and
distribution of F. pinicola specialists. However,
preference towards fruiting bodies of different
quality (e.g. moisture, decay stage; Thunes et
al. 2000, Jonsell et al. 2001) together with dif-
ferences in species macrohabitat preferences
(e.g. old-growth vs. managed forests; Jonsell &
Nordlander 2002) can account for the observed
differences between the monophagous beetles.

For example, C. glabratus occurs frequently in
managed forests and in living fruiting bodies,
C. quadridens is more common in less managed
forests, and E. laricinum occurs frequently in
most decayed fruiting bodies (Jonsell et al. 2001,
Jonsell & Nordlander 2002). In general, species
that have broad environmental tolerances and are
able to use a wide range of resources will in so
doing achieve high local densities and will be
able to survive in more places and hence over a
larger area (resource breadth hypothesis; Brown
1984, Gaston et al. 1997). However, why greater
niche breadth should lead to higher local abun-
dance is not clear at all (Kouki & Héyrinen 1991,
Gaston 1994).

For the four F. pinicola specialist species, the
higher the average population size in the fruiting
bodies, the higher is the frequency of occurrence
in the fruiting bodies. In the case of patchily dis-
tributed resources, such as fungal fruiting bodies,
this pattern could be explained by metapopula-
tion dynamics (Hanski et al. 1993). The species
that are more abundant on average in the fruiting
bodies have longer population persistence time
in a given fruiting body and higher coloniza-
tion rate due to high numbers of potentially
migrating individuals; thus they have also wider
distribution among the fruiting bodies at a given
time. Even though very little is known about
life-history and dispersal of fungivorous insects,
metapopulation dynamics could contribute to the
positive distribution-abundance relationship for
the fungivorous insects. This applies particularly
at a small spatial scale, that is, among fruiting
bodies within a forest stand. It is known that the
frequency of occurrence of cisid beetles on fruit-
ing bodies and fungus-infested trees depends on
spatial isolation of these habitat patches, even at
a relatively small scale of some tens of meters
(Jonsell et al. 1999, Rukke 2000).

Cis glabratus vs. C. quadridens

Of the specialist beetles on F. pinicola, only the
common C. glabratus and the old-growth forest
congeneric C. quadridens, were abundant enough
to allow detailed analysis of the intraspecific
distribution and abundance patterns among the
sites and fruiting bodies. Both C. glabratus and
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C. quadridens showed marked spatial variation
in abundance among the fruiting bodies, often
co-occurring. This interspecific aggregation
most likely results from the preference towards
fruiting bodies of similar quality (Thunes et al.
2000, Jonsell et al. 2001). Intraspecific aggrega-
tion, which was similar between the species, is
largely a consequence of the life history of the
two species: the population size of the beetles in
a given fruiting body increases after colonization
until the resource is almost fully consumed.
There was a positive intraspecific distribu-
tion-abundance relationship for both species
in the fruiting bodies. Cis quadridens had sig-
nificantly smaller average population size and
frequency of occurrence in the fruiting bodies.
Being slightly smaller in body size (Freude et al.
1967), C. quadridens could be a poorer disperser.
Jonsell et al. (1999) found out that the species
was absent from fruiting bodies placed out in
small and isolated (350-2000 m) forest frag-
ments, suggesting poor dispersal ability, whereas
C. glabratus had higher frequency of occurrence.
It seems obvious that C. quadridens is an eco-
logical specialist, which has a very discrete dis-
tribution in the landscape but which can be very
abundant in the suitable resource patches, that
is, in the fruiting bodies in old-growth forests.
Put together the specialization on old-growth
forests and possible poor dispersal ability these
could very well explain the observed differences
between C. glabratus and C. quadridens.

Conclusions

I studied the distribution and abundance of insect
species occurring in the fruiting bodies of a poly-
pore F. pinicola. Previous research on distribu-
tion and abundance patterns of insects living in
patchily distributed resources come largely from
non-arboreal habitats (e.g. dung in pasture),
which are inherently rather dissimilar systems
in comparison with forest landscapes. Thus, this
study expands our knowledge on distribution and
abundance patterns of insects dependent on spe-
cific resources to forest ecosystem, and to poly-
pore-insect systems in particular. There are also
other patchily distributed microhabitats in forests
that host speciose insect communities, such as

decaying logs and ant mounds, but whether these
systems confirm the general patterns established
in this study, and in the earlier studies in other
ecosystems, deserves further study.
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Appendix. Insects encountered from the fruiting bodies of F. pinicola. Occurrence refers to the number of fruiting
bodies (n= 180) in which the taxon was present.

Species Ecology Occurrence Individuals
Cis glabratus (Col.) Fungivore 149 2496
Cis quadridens (Col.) Fungivore 46 447
Lycoriella solani (Dip.) Fungivore 27 100
Ula bolitophila (Dip.) Fungivore 22 105
Cecidomyiidae (Dip.) Facultative 19 153
Ennearthron laricinum (Col.) Fungivore 12 54
Cis jacquemartii (Col.) Fungivore 12 23
Gaurax maculipennis (Dip.) Fungivore 9 143
Megaselia armata (Dip.) Fungivore 7 20
Pteryngium crenatum (Col.) Facultative 6 10
Dorcatoma punctulata (Col.) Fungivore 5 23
Leptusa pulchella (Col.) Facultative 5 7
Malthodes guttifer (Col.) Facultative 4 4
Kleidotoma sp. (Hym.) Parasitoid 4 30
Archinemapogon yildizae (Lep.) Fungivore 4 8
Cis bidentatus (Col.) Fungivore 3 7
Ostoma ferruginea (Col.) Facultative 3 3
Rhizophagus dispar (Col.) Facultative 3 3
Anaspis marginicollis (Col.) Facultative 3 3
Sepedophilus testaceus (Col.) Facultative 3 3
Diospilus dispar (Hym.) Parasitoid 3 4
Stenomacrus sp. (Hym.) Parasitoid 3 3
Discobola annulata (Dip.) Fungivore 3 4
Psychodidae (Dip.) Facultative 3 10
Cis alter (Col.) Fungivore 2 2
Rhyncolus ater (Col.) Facultative 2 2
Orthoperus punctatus (Col.) Facultative 2 2
Acrulia inflata (Col.) Facultative 2 2
Quedius plagiatus (Col.) Facultative 2 2
Lissonota sp. (Hym.) Parasitoid 2 3
Corynoptera sp. (Dip.) Facultative 2 3
Discobola caesarea (Dip.) Fungivore 2 10
Lonchaeidae (Dip.) Facultative 2 2
Cis dentatus (Col.) Fungivore 1 1
Cis lineatocribratus (Col.) Fungivore 1 1
Latridius consimilis (Col.) Facultative 1 1
Denticollis linearis (Col.) Facultative 1 1
Eucilodes caucasicus (Col.) Facultative 1 1
Corticaria longicollis (Col.) Facultative 1 1
Ptinus raptor (Col.) Facultative 1 1
Euplectus sp. (Col.) Facultative 1 1
Agathidium rotundatum (Col.) Facultative 1 1
Agathidium pisanum (Col.) Facultative 1 1
Aleochara villosa (Col.) Facultative 1 1
Dinaraea aeguata (Col.) Facultative 1 1
Atheta crassicornis (Col.)* Facultative 1 1
Atheta nirgicornis (Col.) Facultative 1 1
Ontsira sp. (Hym.) Parasitoid 1 1
Lasius niger group (Hym.) Facultative 1 3
Aniseres sp. (Hym.) Parasitoid 1 1
Aradidae (Het.) Facultative 1 1
Scatopsciara sp. (Dip.) Facultative 1 5
Tachypeza fennica (Dip.) Facultative 1 1
Leucophenga sp. (Dip.) Fungivore 1 3
Indet Diptera Facultative 3 16

* The species could also be A. paracrassicornis, but females are impossible to distinguish.



