
Received 30 September 2010 / Accepted 5 November 2010

Folia Forestalia Polonica, series A, 2010, Vol. 52 (2), 98–107

ORIGINAL ARTICLE

Insect assemblages in Norway spruce  
[Picea abies (L.) Karst.] stumps in the Eastern Sudetes

Iwona Skrzecz , Maria Bulka* 
Forest Research Institute, Department of Forest Protection, Braci Lesnej 3, Sekocin Stary, 05-090 Raszyn, Poland,  
phone: +22 71 50 541, fax: +22 71 553, e-mail: i.skrzecz@ibles.waw.pl 
* Forest District Lądek Zdrój, Strachocin 42, 57-550 Stronie Śląskie, Poland

Abstract

The aim of the study was to determine the species composition of insect assemblages colonising stumps of Picea 
abies (L.) Karst. in mountain conditions. Investigations were carried out in the Eastern Sudetes (south –western Po-
land) in forest stands situated at 600– 700 m above sea level. The observations were conducted on stumps left behind 
after felling 70– 90 years old Norway spruces. 

The analysed stumps were colonised by insects from 21 families of 3 orders: Coleoptera (approximately 95%), 
Diptera (5%) and Raphidioptera (0.2%). There were 12 Coleoptera families determined with the dominance of Cer-
ambycidae (almost 55%) and Curculionidae (37%) including Scolytinae (about 5%). Diptera were represented by 
8 families, of which most abundant was the family Rhagionidae (almost 2%) followed by Muscidae (1.4%) and Syr-
phidae (1.2%). The order Raphidioptera was represented by 1 family: Raphididae (0.2%).

The spruce stumps were mainly colonised by cambio-xylophagous species which added up to 73% of all collect-
ed specimens. The European spruce longhorn beetle Tetropium castaneum (L.) was most numerous (15.98 ± 14.99 
specimens/stump) of all observed insects as well as it showed the highest permanence of occurrence (97% stumps). 
Second group with regard to abundance was the genus Hylobius (12.08 ± 20.38 specimen/stump) found in 62% of the 
observed stumps. 
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Introduction

The stumps left behind in forest after tree felling are 
an important element of managed stands and provide 
habitat for numerous fauna species, of which insects 
prevail. The latter belong to various systematic groups, 
yet with regard to the number of species there dominate 
cambio- and xylophagous beetles (Coleoptera) feeding 

on phloem, cambium and/or xylem tissues. In addition, 
important groups of insects observed in the stumps are 
parasitoids and predators trophically associated with 
cambio- and xylophagous insects as well as saprophag-
es which feed on the stumps infected by wood-rotting 
fungi and other microorganisms. At the same time, tree 
stumps provide seasonal shelter for numerous insect 
species. 
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Among cambio- and xylophagous insects that 
populate forest tree stumps, the group of secondary 
pests is considerably numerous. In case of deficien-
cy of more suitable breeding sites these insects can 
outbreak in the stumps. With increased stand vulner-
ability due to various abiotic or biotic factors second-
ary insect pests attack weakened trees, which often 
results in tree death, or dwell in dead, up-rooted or 
broken trees and cause a decrease of timber quality. 
Among others, for these very reasons in many coun-
tries there have been carried out investigations on the 
development and species composition of entomofauna 
colonising the stumps left behind after harvesting for-
est trees. 

The above aspects were taken into considera-
tion in the research conducted in Sweden (Jonsell 
et al. 1998, 2005; Schroeder et al. 1999; Lindhe and 
Lindelöw 2004; Abrahamsson and Lindbladh 2006; 
Lindbladh and Abrahamsson 2008). Insect assem-
blages were observed in P. abies stumps left behind 
on clear-cut areas. The authors compared colonisation 
of the stumps up to 5 m high snags and those of the 
height 0.5  m. The result obtained showed that most 
of cambio- and xylophagous insects occupied sec-
tions around the root necks of 3– 5 m high snags while 
aboveground parts of lower stumps were inhabited to 
a considerably lesser extent. At the same time, it was 
shown that the snags were colonised by rare insect 
species –  not found in the lower stumps. In Poland, 
insect assemblages in spruce stumps in mountain con-
ditions were investigated by Starzyk (1995); Starzyk 
and Sęk (1983); Starzyk and Szafraniec (1989) and 
Kosibowicz (1987). These authors observed entomo-
fauna on P. abies stumps in the Western Carpathians 
(southern Poland) and showed the dominance of in-
sect species which are considered important second-
ary and timber insect pests negatively impacting the 
general health of mountain forest stands. 

Up to date, literature data on insect assemblages 
in P. abies stumps situated in the Sudetes (after the 
Carpathians the second largest Polish mountain belt; 
south-western Poland) have been hardly available. 
Hence, the objective of the present study was to deter-
mine the species composition of insect assemblages on 
P. abies stumps in the Eastern Sudetes. 

Methodology 

The observations were carried out in the years 
2004– 2005 in the Eastern Sudetes within the Śnież-
nik massif of which the highest point is the Śnież-
nik mountain, 1425  m above sea level (50°12′25″  N, 
16°50′57″ E). 

The study included 40 P. abies stumps which had 
been left behind in managed forest stands situated at 
latitude 600– 700 m above sea level. The stumps came 
into being in September-October 2002, after harvesting 
70– 90 years old Norway spruces. The stump diameter 
was from 25 to 68 cm (on average 43 ± 9 cm), and their 
height was from 10 to 63 cm (on average 35 ± 10 cm). In 
the period of April-May 2004, aboveground stump parts 
together with roots down 30 cm were debarked. Next, 

samples of roots with bark were cut out with the use 
of chainsaw. Then, from each stump there were taken 
4 samples of wood blocks (20 × 15 cm) After sampling, 
the stumps were covered with black canvas sheets with 
4 glass jars/stump for collecting insects, which were 
fixed in the holes made in the sheets. Insects trapped 
in the jars were collected in the period May-July 2004. 

The species of insect adults as well as of some lar-
vae found in the bark removed from the stumps (includ-
ing root parts) were determined right after sample col-
lection in the field or else the larvae were reared in the 
laboratory until they reached the stage of imago. The 
samples of bark and roots earlier gathered in the field 
were placed in photoeclectors made of cardboard boxes 
(40 × 30 × 20 cm) with tight covers. In each cover there 
was placed a glass tube adjusted firmly. In order to pro-
tect the bark and root samples from drying out, inside 
each photoeclector there was placed a  container with 
water covered with a mesh cap. Additionally, not cov-
ered with bark parts of root samples were coated with 
wax so as to decrease the process of tissue drying out. 
Insect breeding was carried out in 22  ± 20C and 65% 
humidity. Emerging insects were taken out from the 
glass tubes every day and their species or membership 
to the family and the order were determined. 

The ecological indicators, such as dominance and 
frequency (Szujecki 1987) were used for analyses of the 
structure of insect assemblages on P. abies stumps. The 
dominance (D) was calculated as a percentage ratio of 
the number of specimens of a given species (s) and the 
total number of specimens of all species within a given 
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assemblage (N). The calculations were done follow-
ing the formula D  =  s/N  ×  100%. The frequency (C) 
of a given species was expressed by the percentage of 
samples where it was found. In calculation of the latter 
an individual stump was treated as one sample. 

Results

Insect species composition and population 
numbers in P. abies stumps

In total 1525 insect specimens were collected from 
all observed P. abies stumps. The insects belonged 
to 21 families of 3 orders. On average there occurred 
37.45 ± 35.21 specimens per 1 stump (from 2 to 169). 

Almost 95% (1445) of collected insects comprised 
beetles (Coleoptera) from 12 families. the family Cer-
ambycidae was most numerous, being represented by 
831 specimens (54%) belonging to 6 species. In the as-
semblages there prevailed 2 species (53%) – Rhagium 
inquisitor (L.) and Tetropium castaneum (L.). These 
species were found in 39 stumps, mainly in the thickest 
root sections (diameter > 10 cm). Next most abundant 
family was Curculionidae, represented by weevils of 
the genus Hylobius (about 32% of the total number of 
collected entomofauna) found in 25 stumps and 4 spe-
cies of Scolytinae (almost 5% of all collected insects). 
Most Scolytinae beetles (2.7%) were determined as 
Dryocoetes autographus (Ratz.) and Ips typographus 
was relatively less abundant (1.2%). Even though also 
represented by 4 species, the family Staphylinidae was 
considerably less numerous (16 specimens) and the total 
number of these specimens added up to 1% of all col-
lected insects. Other 9 Coleoptera families were repre-
sented by from 1 (Histeridae and Lymexylonidae) to 12 
(Cleridae) specimens found. 

About 5% (79 specimens) of all collected insects 
were flies (Diptera) from 8 families, 2 species of which 
belonged to the family Asilidae and 1 species and 1 ge-
nus were determined as members of the family Xylo-
phagidae. Insect specimens from remaining 6 families 
were determined to a systematic family level. 

In the analysed material there was found 1 snake-
fly Raphidia ophiopsis (L.) (Raphidioptera, Raphidii-
dae). The numbers and species composition of ento-
mofauna colonising the observed stumps are presented 
in Tab. 1. Ta

b.
 1

. I
ns

ec
t s

pe
ci

es
 c

om
po

si
tio

n 
an

d 
nu

m
be

rs
 in

 P
ic

ea
 a

bi
es

 st
um

ps
 

O
rd

er
 

Fa
m

ily
G

en
us

, s
pe

ci
es

N
um

be
r o

f c
ol

on
is

ed
 st

um
ps

N
um

be
r o

f 
sp

ec
im

en
s

Av
er

ag
e 

nu
m

be
r  

of
 sp

ec
im

en
s/

st
um

p  
± 

st
an

da
rd

 d
ev

. 
A

bo
ve

gr
ou

nd
-

pa
rts

 
U

nd
er

gr
ou

nd
 

pa
rts

 
To

ta
l

1
2

3
4

5
6

7
8

C
ol

eo
pt

er
a

C
ar

ab
id

ae
 

Pt
er

os
tic

hu
s s

p.
2

0
2

2
0.

05
 ±

 0
.2

2

C
er

am
by

ci
da

e

Ar
ho

pa
lu

s r
us

tic
us

 (L
.)

2
0

2
5

0.
13

 ±
 0

.5
6

C
or

ym
bi

a 
ru

br
a 

(L
.)

1
0

1
3

0.
08

 ±
 0

.4
7

O
br

iu
m

 b
ru

nn
eu

m
 (F

ab
r.)

1
0

1
5

0,
13

 ±
 0

.7
9

O
xy

m
ir

us
 c

ur
so

r (
L.

)
0

1
1

1
0.

03
 ±

 0
.1

6

Rh
ag

iu
m

 in
qu

is
ito

r (
L.

)
10

14
17

17
8

4.
45

 ±
 7

.1
4

Te
tro

pi
um

 c
as

ta
ne

um
 (L

.)
3

39
39

63
9

15
.9

8 
± 

14
.9

9

C
le

rid
ae

Th
an

as
im

us
 fo

rm
ic

ar
iu

s (
L.

)
7

0
7

12
0.

30
 ±

 0
.7

2



Folia Forestalia Polonica, series A, 2010, Vol. 52 (2), 98–107

Insect assemblages in Norway spruce [Picea abies (L.) Karst.] stumps in the Eastern Sudetes 101
1

2
3

4
5

6
7

8

C
ur

cu
lio

ni
da

e

D
ry

oc
oe

te
s a

ut
og

ra
ph

us
 (R

at
z.

)
1

1
1

41
1.

03
 ±

 6
.4

8
H

yl
as

te
s a

te
r (

Pa
yk

.)
0

1
1

6
0.

15
 ±

 0
.9

5
H

yl
as

te
s c

un
ic

ul
ar

iu
s (

Er
.)

0
1

1
4

0.
10

 ±
 0

.6
3

H
yl

ob
iu

s s
pp

.
10

22
25

48
3

12
.0

8 
± 

20
.3

8
Ip

s t
yp

og
ra

ph
us

 (L
.)

2
0

2
19

0.
48

 ±
 2

,1
2

El
at

er
id

ae
Am

pe
du

s p
om

or
um

 (H
er

bs
t.)

0
1

1
2

0.
05

 ±
 0

.3
2

H
em

ic
re

pi
di

us
 sp

.
0

1
1

1
0,

03
 ±

 0
.1

6
M

el
an

ot
us

 sp
p.

0
3

3
5

0.
13

 ±
 0

.4
6

H
is

te
rid

ae
1

0
1

1
0.

03
 ±

 0
,1

6
Ly

m
ex

yl
on

id
ae

H
yl

ec
oe

tu
s d

er
m

es
to

id
es

 (L
.)

0
1

1
1

0.
03

 ±
 0

,1
6

M
on

ot
om

id
ae

Rh
iz

op
ha

gu
s d

is
pa

r (
Pa

yk
.)

1
2

3
4

0.
10

 ±
 0

.3
8

Rh
iz

op
ha

gu
s f

er
ru

gi
ne

us
 (P

ay
k.

)
1

0
1

1
0,

03
 ±

 0
,1

6

N
iti

du
lid

ae
Ep

ur
ae

a 
sp

p.
0

1
1

3
0.

08
 ±

 0
,4

7
G

lis
ch

ro
ch

ilu
s q

ua
dr

ip
us

tu
la

tu
s (

L.
)

0
1

1
3

0.
08

 ±
 0

.4
7

O
ed

em
er

id
ae

C
al

op
us

 se
rr

at
ic

or
ni

s (
L.

)
0

2
2

4
0.

10
 ±

 0
.4

4
Py

ro
ch

ro
id

ae
Sc

hi
zo

tu
s p

ec
tin

ic
or

ni
s (

L.
)

0
2

2
6

0.
15

 ±
 0

,8
0

St
ap

hy
lin

id
ae

At
he

ta
 fu

ng
i (

G
ra

v.
)

0
1

1
1

0,
03

 ±
 0

,1
6

N
ud

ob
iu

s l
en

tu
s (

G
ra

v.
)

2
1

3
10

0.
25

 ±
 0

.9
5

Q
ue

di
us

 p
un

ct
at

el
iu

s (
H

er
r.)

0
1

1
2

0.
03

 ±
 0

.1
6

Ph
ilo

nt
hu

s d
ec

or
um

 (G
ra

v.
)

0
1

1
3

0.
08

 ±
 0

.4
7

D
ip

te
ra

A
si

lid
ae

La
ph

ri
a 

fla
va

 (L
.)

1
0

1
1

0.
03

 ±
 0

.1
6

La
ph

ri
a 

gi
bb

os
a 

(L
.)

1
0

1
1

0.
03

 ±
 0

.1
6

Em
pi

di
da

e
1

0
1

1
0.

03
 ±

 0
.1

6
M

us
ci

da
e

3
0

3
21

0.
53

 ±
 2

.1
1

R
ha

gi
on

id
ae

0
8

8
29

0.
73

 ±
 2

.0
0

Sy
rp

hi
da

e
3

0
3

18
0.

45
 ±

 1
.8

4
Ta

ch
in

id
ae

0
1

1
3

0.
08

 ±
 0

.4
7

Th
er

ev
id

ae
0

1
1

1
0.

03
 ±

 0
.1

6

X
yl

op
ha

gi
da

e
Xy

lo
ph

ag
us

 a
te

r (
M

ei
ge

n)
0

1
1

1
0.

03
 ±

 0
.1

6
Xy

lo
ph

ag
us

 sp
p.

0
2

2
3

0.
08

 ±
 0

.3
5

R
ap

hi
di

op
te

ra
R

ap
hi

di
id

ae
Ra

ph
id

ia
 o

ph
io

ps
is

 (L
.)

0
1

1
1

0.
03

 ±
 0

.1
6



Folia Forestalia Polonica, series A, 2010, Vol. 52 (2), 98–107

Iwona Skrzecz, Maria Bulka102

Characteristics of trophic groups

Collected insects belonged to the following trophic 
groups: cambio-xylophages, cambiophages, xylophag-
es, predators and parasitoids. 

Cambio-xylophages, which develop and feed on in-
ner bark, phloem, cambium and xylem were the most 
abundant trophic group. In this group there were in to-
tal 1122 specimens (73% of the total number collected) 
which belonged to the families Cerambycidae (T. cas-
taneum) and Curculionidae (Hylobius spp.). 

Next considerably numerous group consisted of 
cambiophages, which develop and feed on inner parts 
of the bark as well as on phloem and cambium. In the 
collected research material there were determined 248 
cambiophages (16% of the total number) from the fam-
ily Cerambycidae (Rh. inquisitor) and the sub-family 
Scolytinae (D. autographus, Hylastes ater L., H. cu-
nicularius Er., I. typographus). 

With regard to abundance, predatory larvae feeding 
mainly on cambio- and xylophagous insects comprised 
the third trophic group. There were observed 56 preda-
tory insects (4% of the total number) determined as: 
Ampedus pomorum (Herbst.), members of the genera: 
Pterostichus (Carabidae) and Melanotus (Elateridae) 
as well as the families: Cleridae, Histeridae, Monoto-

midae, Nitidulidae and Staphylinidae. Besides, in this 
group there observed Diptera larvae, such as represent-
atives of the families Asilidae and Xylophagidae and the 
snakefly Raphidia ophiopsis L. 

The group of xylophagous insects was consider-
ably less abundant and there were determined 19 speci-
mens (1%) as members of the families: Cerambycidae 
(Arhopalus rusticus L., Corymbia rubra L., Obrium 
brunneum Fabr. Oxymirus cursor L.), Lymexylonidae 
(Hylecoetus dermestoides L.) and Oedemeridae (Calo-
pus serraticornis L.). 

The least abundant was the group of parasitoids 
from the family Tachinidae. Only 3 specimens were 
found, i.e. 0.2% of all collected insects. 

The species of representatives of Diptera families such 
as: Empididae, Muscidae, Rhaginidae, Syrphidae and 
Therevidae (altogether 5% of the total number of collected 
insects) were not possible to determine. Some of larvae of 
these families are predatory and some feed on xylem. 

Dominance and permanence of occurrence 

The results of quantity and quality analyses of the assem-
blages of cambio- and xylophagous insects colonising the 
observed spruce stumps indicated the highest dominance 
(D = 41.9) and frequency (C = 97.5) for the red flour bee-

Dryocoetes autographus 

Hylecoetus dermestoides

dominance D

Oxymirus cursor 

Corymbia rubra 

Calopus serraticornis 

Hylastes cunicularius 

Arhopalus rusticus 

Obrium brunneum 

Hylastes ater 

Ips typographus 

Rhagium inquisitor

Hylobius spp.

Tetropium castaneum 

302520151050 454035

Fig. 1. The structure of dominance of cambio- and xylophagous insects in Picea abies stumps
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tle T. castaneum. Also, the genus Hylobius showed high 
values of the indicators of dominance and frequency, 
31.7 and 62.5, respectively. Next the longhorn beetle 
R. inquisitor indicated the high dominance (D  =  11.7), 
and its occurrence was recorded in 17 spruce stumps 
(C = 42.5). The remaining species were represented by 
several specimens occurring in sparse stumps. For ex-
ample, the bark beetle D. autographus (D = 2.7) was ob-
served in 1 stump only, thus showed the low indicator 
of frequency (C = 2.5). The larger European spruce bark 
beetle I. typographus showed the dominance relatively 
low (D = 1.3) and was found only in 2 stumps (C = 5). 
Other species occurred sporadically (0.07 < D > 0.79) and 
indicated the frequency from 2.5 to 7.5. 

Figures 1 and 2 present the indicators of dominance 
and frequency characteristic of the assemblages of cam-
bio- and xylophagous entomofauna colonising P. abies 
stumps. 

Discussion 

The results of observations carried out on the assem-
blages of insects colonising spruce stumps indicated 
abundance of cambio- and xylophagous insects which 

added up to 91% of all collected insects. The family of 
longhorn beetles (54%) was most numerous, and the 
cambio-xylophagous insect species, i.e. the black spruce 
longhorn beetle Tetropium castaneum showed the high-
est values of the indicators of dominance and frequency 
(D = 41.9, C = 97.5, respectively). In this study, another 
longhorn beetle – the ribbed pine borer Rhagium inquisi-
tor dominated in the group of cambiophagous insects and 
this species was the second with regard to the dominance 
(D = 11.6) and frequency (C = 42.5). Both species com-
monly occur in P. abies stumps but also attack weakened 
or dying and those fallen (up-rooted) or broken (Dominik 
and Starzyk 1989). Comparable results were obtained 
by Starzyk and Sęk (1983) during their investigations 
conducted on insect assemblages in the Beskid Sądecki 
mountains (the Western Carpathians). The results of 
these authors indicated the apparent dominance of T. cas-
taneum (D = 72.6), while Rh. inquisitor was less abun-
dant (D = 32.7), even though it showed the dominance 
among cambiophagous insects. The results of the study 
on entomofauna of P. abies stumps carried out by Ko-
sibowicz (1987) in the Beskid Żywiecki mountains (the 
Western Carpathians) also pointed out that T. castaneum 

and Rh. inquisitor showed some of the highest indicators 
of dominance and frequency. Furthermore, the results of 

0 10 20 30 40 50 60 70 80 90 100

frequency C

Corymbia rubra 

Dryocoetes autographus 

Hylastes ater 

Hylastes cunicularius 
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Fig. 2. Frequency of cambio- and xylophagous insects in Picea abies stumps
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investigations conducted in Sweden confirmed that in-
sect species of the genus Tetropium most often colonised 
low and high spruce stumps (Eidmann 1992, Schroeder 
and Eidmann 1993, Schroeder et al. 1999). 

The results of the present study indicated that other 
than described above Cerambycidae species occurred 
in small numbers. In this case the values of indicators 
of dominance and frequency did not exceed 1 and 5, 
respectively. In the group of these species, there were 
observed the longhorn beetle Arhopalus rusticus (one of 
the most important timber pests) and the red longhorn 
beetle Corymbia rubra which is an important pest of 

near-ground parts of wooden constructions (Dominik 
i Starzyk 1989). Pine stumps provide key breeding bas-
es for these two species, thus on spruce stumps they are 
observed considerably less frequently (Dominik 1954). 
However, Starzyk (1980) and Kosibowicz (1987) ob-
served higher Red longhorn beetle numbers (D = 5.8) in 
spruce stumps and reported occurrence of this pest in 
17% of analysed stumps. Other species of longhorn bee-
tles observed in the present study (Obrium brunneum 
and Oxymirus cursor) colonise also other than spruce 
conifer stumps and are not important as timber pests. 

In the assemblages of cambio-xylophagous insects, 
the genus Hylobius showed the high values of the indica-
tors of dominance and frequency (D = 31.7, C = 62.5). 
The genus Hylobius is represented in conifer stumps 
mainly by weevils Hylobius abietis and Hylobius pinas-
tri Gyll. –  the species known as extremely important 
pests of reforested areas. The results of Starzyk and Sęk 
(1983) confirm that with regard to population numbers 
the large pine weevil is the second most abundant cam-
bio-xylophagous species colonising P.abies stumps in 
the Beskid Sądecki mountains. On the other hand, Kosi-
bowicz (1987), stated that H. abietis is a rare on P. abies 
stumps (D = 2) in view of the fact that he observed this 
species only on 3 of 100 analysed stumps. It seems that 
the intensity of spruce stump colonisation by the large 
pine weevil depends on the availability of other coni-
fer stumps or up-rooted trees or wood debris, especially 
those of P. silvestris, i.e. preferred breeding base of this 
species. The results obtained in Sweden proved that with 
the same availability of P. abies and P. silvestris stumps, 
the large pine weevil colonised the latter more intensive-
ly (Tunset et al. 1993, von Sydow and Birgesson 1997). 
The results of this research indicated that H. abietis fe-
males laid eggs more often on nearby pine roots, even 

though a distance to reach spruce roots was same as to 
pine roots. In the case of eggs laid close to spruce roots 
but in close proximity to pine roots, hatching larvae mi-
grated in soil towards pine material. The authors believe 
that under-bark tissues of P. sylvestris represent better 
food for H. abietis larvae than those of P. abies. An-
other reason of observed higher intensity of pine stumps 
colonisation can be differences in amounts of H. abietis 
volatile attractants released by pine stumps. Lekander 
et al. (1985) indicated that pine stumps emanated more 
ethanol in comparison with spruce stumps, and ethanol 
is believed to be a strong attractant for H. abietis. 

In the collected material, the sub-family Scolyti-
nae was the third most abundant group represented by 
4 species. Among bark beetles there prevailed Dryo-
coetes autographus (D = 2.7), which at the same time 
indicated the low frequency (C = 2.5) since it was found 
only in 1 stump. D. autographus is a  cambiophagous 
species that commonly occurs within Poland’s area and 
feeds on decomposing conifer trees and stumps most 
often situated in shadowed and humid forest parts. Kuś 
and Kuś (2004) who carried out research on entomo-
fauna on decomposing wood within the Karkonosze 
National Park reported that for 1-year old spruce mate-
rial (standing trees, up-rooted trees, broken trees and 
stumps), the value of dominance indicator for D.  au-
tographus was higher than 10. In the 2nd year of obser-
vations the value raised to more than 40, whereas be-
tween 3rd and 5th years it decreased to approximately 10. 
In the following years of observations, no occurrence 
of D. autographus was observed in the analysed spruce 
material. Schroeder et al. (1999) conducted research on 
entomofauna of high spruce stumps (up to 5  m) dur-
ing 2 years after tree felling and reported occurrence 
of D.  autographus exclusively on 2-year-old stumps 
(27%). Abundance of D. autographus in spruce stumps 
within the area of the Beskid Sądecki mountains was 
reported by Starzyk and Sęk (1983) who observed this 
species in 90% of analysed stumps and showed its high-
est dominance (D  =  54) among observed cambiopha-
gous insects. Similar dominance (D = 52), but consid-
erably lower frequency (C  =  11.5) of D. autographus 
was observed by Kosibowicz (1987) during his study on 
insect assemblages in spruce stumps within the Beskid 
Żywiecki mountains. On the other hand, the results of 
studies on entomofauna by Starzyk and Starzyk (1981) 
carried out in the Niepołomicka Forests (about 20 km 
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east of Kraków) showed no occurrence of D. autogra-
phus in P. abies material (branches and stumps). 

The results of this study indicated relatively low 
numbers (D = 1.25) and frequency (C = 5) of the spruce 
bark beetle Ips typographus. It is possible that one of 
the reasons of such low incidence of this species was 
the fact that it prefers different breeding sites, and the 
stumps are colonised only when more sufficient breed-
ing material is not available. Göthlin et al. (2000) car-
ried out 2-year observations on wind damaged spruce 
stands and compared levels of infestation of up-rooted 
and broken trees as well as stumps of the height up to 
1  m. Based on the results obtained, the authors con-
cluded that in the 1st year after the damage the spruce 
bark beetle most often colonised broken trees (39%), 
and in the 2nd year – up-rooted (31%). The stumps were 
colonised by I. typographus to the least extent. It was 
recorded in the stumps just in the 2nd year of research 
and its numbers added up to only 6% of the total num-
ber of then observed insects. Low numbers of this spe-
cies in spruce stumps were also reported by Kosibowicz 
(1987). In this author’s study the value of indicators of 
dominance and permanence of occurrence for I. ty-
pographus were 3 and 5.4, respectively. Similar values 
of these indicators (D  =  3, C  =  3) for I. typographus 
were obtained by Starzyk (1995) during his research on 
entomofauna of spruce stumps in the region of southern 
Poland. At the same time, the results of earlier studies 
by this author in the Beskid Sądecki mountains showed 
no occurrence of I. typographus in P. abies stumps in 
this area (Starzyk i Sęk 1983). 

Considerably low frequency of occurrence of com-
mon pests of mountain reforested areas and young 
spruce stands, such as the black pine beetle Hylastes 
ater (D = 0.39; C = 2.5) and the bark beetle H. cunicu-
larius Er. (D = 0.26; C = 2.5) observed in this study is 
worth noting. Similar results were obtained by Kuś and 
Kuś (2004). During their studies on entomofauna on de-
composing spruce trees, the authors observed no occur-
rence of H. ater and H. cunicularius Er. on broken, up-
rooted and trap trees as well as branch piles and stumps 
in the Karkonosze National Park. Also, Starzyk and Sęk 
(1983) did not find insects of these species on P. abies 
stumps in the Beskid Sądecki mountains. On the other 
hand, the results of 20-year study conducted by Starzyk 
(1995) in many lowland and mountain forest districts, 
located in southern Poland, indicated occurrence of 

H. ater and H. cunicularius in P. abies stumps. Based 
on these results the author classified the black bark bee-
tle as the dominant species (D = 5.1– 9%), great num-
bers of which often developed in spruce stumps. At the 
same time, the population of H. cunicularius was much 
less abundant and this species was positioned in the 
lowest class of dominance, i.e. subrecendents (D ≤ 1%). 
Also, Kosibowicz (1987) reported very low incidence 
of H. cunicularius (D = 0.05) in spruce stumps in the 
Beskid Żywiecki mountains. 

The noticeably smaller group of predatory beetles 
encompassed 2% of the total number of collected speci-
mens. Nearly 1% of this group belonged to the family 
of rove beetles (Staphylinidae), which embraces many 
predatory species preying under the bark of forest tree 
stumps. Tree stumps with a  variety of insect larvae 
in feeding galleries create a  sufficient habitat for rove 
beetles – also differentiated with regard to food quan-
tity. At the same time the stumps provide shelter from 
detrimental effects of the environment outside (Mazur 
1995). In the collected materials, the most numerous 
representative of Staphylinidae was Nudobius lentus 
(Grav.), which commonly occurs in feeding galleries of 
longhorn and bark beetles and colonises the stumps to-
gether with other 3 observed in this study species: Athe-
ta fungi Grav., Philonthus decorum Grav. and Quedius 
punctatelius Herr. 

Among other predatory insects there was observed 
the ant beetle (Thanasimus formicarius L.) – one of the 
most common natural enemies of bark beetles, which in 
this study occurred in low numbers (0.8% of the total 
number of observed specimens) and was found only in 
a  few stumps (7). Similarly low numbers showed the 
family Elateridae (0.5%) which was represented by the 
genera Hemicrepidius and Melanotus. In the analysed 
stumps, there also was determined the species: Ampe-
dus pomorum, which commonly occurs in the stumps, 
and the larvae (wireworms) of which attack larvae of 
longhorn and bark beetles (Szujecki 1995).

Next group of predatotory beetles feeding under the 
bark was the family Monotomidae –  root-eating Bee-
tles. A few of its representatives were observed in the 
analysed stumps, and first of all these were specimens 
of Rhizophagus dispar (Payk.) and Rh. ferrugineus 
(Payk.). The family of Nitidulidae was represented by 
specimens determined as members of the genus Epu-
raea and the species G. quadripustulatus. Remaining 
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beetle families (Carabidae, Histeridae, Pyrochroidae) 
were represented by individual specimens found in 1– 2 
stumps. Occurrence of these predatory insects in the 
stumps was also reported by Starzyk and Sęk (1983) 
in their study on entomofauna of spruce stumps in the 
Beskid Sądecki mountains. The results of this study 
were similar to the results obtained in the present in-
vestigation and the authors classified most of observed 
predatory beetle to the group of subrecedents. 

In general, predatory beetles feeding under the bark 
have been a subject of many studies due to their effects 
on populations of cambio- and xylophagous insects. The 
predatory beetles observed in this study belong to preda-
tory entomofauna associated with cambio- and xylophag-
es commonly occurring in Poland. Poland’s predatory en-
tomofauna was described among others by Bałazy and 
Michalski (1960), Bałazy (1995), Mazur (1995), Grodzki 
(1997) and Hilszczański (2008). A review on parasitoids 
and predators of Europe’s bark beetle species is available 
in publications by Kenis et al. (2004a,b,c). 

Representatives of the order Diptera (5% of all 
collected insects), which feed either on dead wood or 
are predatory, formed an important group of observed 
insects. Most of collected flies belonged to predatory 
snipe flies Rhagionidae (2% ) and Muscidae (1.4%) as 
well as to Syrphidae (1.2%). The latter feed mostly on 
decaying bark of trees. About 0.3% of flies were de-
termined as Xylophagidae, which prey on larvae of 
various xylophagous insects developing in galleries 
under the bark. The family Tachinidae was represented 
sparsely (0.2%). It embraces parasitoids of many leaf-
eating forest insects. Most Diptera specimens found in 
this study were determined to the systematic level of 
family, however representatives of robber flies Asili-
dae were determined as 2 species of the genus Laphria 
(0.1%). The larvae of these species are predatory and 
prey in galleries of Cerambycidae and Scolytinae. Ad-
ditionally, individual specimens from the families Em-
pididae, Therevidae and Raphidiidae were observed in 
the analysed stumps. 

Conclusions

–– The results of quality analyses of entomofauna 
colonising P. abies stumps indicated incidence of 
insects from 21 families from 3 orders: Coleoptera 

(12 families which comprised approximately 95% of 
all collected insects), Diptera (8 families, 5%) and 
Raphidioptera (1 family, 0.2%). 

–– The highest values of indicators of dominance (D) 
and frequency (C) were found for the species Tetro-
pium castaneum (D = 41.9; C = 97.5) and the genus 
Hylobius (D = 31.7; C = 62.5). 

–– The stumps were colonised mainly by cambio-xy-
lophagous and cambiophagous insect species (73% 

and 16%, respectively). Predatory insects comprised 
almost 2% and xylophages about 1.5% of the collect-
ed entomofauna, whereas parasitoid species were 
least abundant (0.2%). 
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