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Effect of pine forest stand age on bark beetle communities
[Coleoptera: Scolytidae) in Puszcza Bialowieska

Abstract. An ecological analysis has been conducted of Scolytidae communities occurring in a
subcontinental [Peucedano-Pineturril pine forest in different stages of succession. The analysis
included determination ofthe species and quantitative composition, the structure ofdominance and
comparing the communities using a species diversity index.

INTRODUCTION

In production forests, the whole process of production is aimed at obtaining
best quality timber in the shortest possible time. The consequences of such
practices are usually adverse. The establishment of clear cuttings renewed with
only one tree species and their subsequent cultivation lead to the formation of
even-aged pine stands composed of one species. After the renewal, cultures of
pine are formed, characterized by high stand density. Cultivation prevents other
tree species (e.g. birch) from developing within the stand. The young stand and
thicket are the following stages of succession, where the processes of tree
separation are accelerated. In the pole wood stage, the density of canopies
diminishes as a result of natural processes and thinning. The pine stand enters
the stage of a mature phytocenosis.

The history of studies of Scolytidae and their relationships with the habitat
and its succession is short. All the papers to date (KarRpPINskI 1933, Barazy et al.
1964, MicHaLskl et al. 1989) only present the species and quantitative
composition of bark beetle communities without taking into account the
succession of the forest stand.

Investigations of Scolytidae communities in Puszcza Bialowieska date back
to 1930’s (KarpiNski 1933). They comprised phytosociological description of all
the habitats, including the fresh pine forest, and ofthe communities of Scolytidae



412 T. Mokrzycki

inhabiting them. These were analysed in terms of species and quantitative
composition and vertical distribution.

In the period that followed there were no comprehensive studies concerned
with Scolytidae communities occurring in pine forest stands in different stages
of succession.

The aim ofthe present paper was to determine the species and quantitative
composition of Scolytidae communities inhabiting a pine forest at different
stages of secondary succession. Changes occurring in these communities were
assessed, the structure ofdominance was determined and the species diversity
of individual communities was analysed.

AREA, METHODS AND MATERIAL

The study was conducted in the years 1984-85 in divisions 637 and 638 of
Puszcza Biatowieska in a subcontinental (Peucedano-Pinetum) pine forest
habitat (MATuszkiewicz et al. 1993). Scolytidae were caught into window traps.
The traps were situated in five sites belonging to different stages of secondary
succession:

1. I-year-old pine culture established on a winter clearing

2. 20-year-old young stand of pine

3. 47-year-old pole wood with individual birch trees

4. 63-year-old pole wood with individual birch trees

5. 130-year-old mature stand of pine

There were 10 traps at each site, hung at a height of2 m (1 m in the culture).
Catches were carried out from April 1to September 15. Traps were emptied every
two weeks.

A total 0f4224 Scolytidae specimens were collected, representing 22 species.
The greatest number of species was recorded in the mature stand (1300), the
lowest in the young stand (293). The species and quantitative structure of the
Scolytidae communities is detailed in Table L

Scolytidae communities

A l-year-old culture of pine with stumps which have remained after winter
clear cutting is a specific habitat, where species could be expected to live that
are associated with older stands (they will attack stumps) and the young
generation of pines (BRAUNs 1964, NUNBERG 1964). Unbarked stumps were
inhabited by a Scolytidae community consisting of Hylurgops pdlliatus, Hylastes
ater, Hylastes opacus, Hylurgus ligniperda, Tomicus piniperda, Orthotomicus
laricis (the most numerous species). In contrast to the overground part, the
underground part ofa stump, including the roots, is characterized by balanced
thermal and moisture conditions (Wiackowskr 1957). Hence, certain
stratification in the beetles settling on stumps. Hylastes ater, Hylastes opacus
and Hylurgus ligniperda usually prefer the lower part ofthe stump including the
roots. The other species inhabit both the lower and the upper part. Frequently,



evjuowder ]

BOTUNSNE

1

S O ® 9 N W A~ N

[ T T S U
N = S v o 9 U R WD~

Table I. Abundance and percentages of Scolytidae species at all study sites.

1-year-old
Species culture
abun- per-
dance centage
Hylurgops palliatus (Gy11.) 167 23.07
Hylastes ater (Payk.) 130 17.96
Hylastes opacus Er. 203 28.04
Hylurgus ligniperda (Fabr.) 76 10.50
Tomicus minor (Hart.) - -
Tomicus piniperda (L. 119 16.44
Pityogenes bidentatus (Herbst) - -
Pityogenes chalcographus (L.) - -
Pityogenes quadridens (Hart.) - -
Pityogenes trepanatus (Nordl.) - -
Orthotomicus laricis (Fabr.) 21 2.90
Orthotomicus proximus (Eichh.) - -
Orthotomicus suturalis (Gyll.) 2 0.28
Ips acuminatus (Eichh.) - -
Ips sexdentatus (Born.) - -
Dryocoetes autographus (Ratz.) - -
Crypturgus cinereus (Herbst) 1 0.14
Crypturgus hispidulus Thoms. 3 0.41
Crypturgus pusillus (Gyll.) - -
Trypodendron lineatum (Ouv.) 2 0.28
Pityophthorus lichtensteini (Ratz.) - -
Pityophthorus pityographus (Ratz.) - -
Total 724 100.00

20-year-old
stand
abun- per-

dance centage
2 0.68
4 1.37
11 3.75
123 41.98
83 28.33
15 5.12
12 4.10
4 1.37
1 0.34
9 3.07
5 1.71
11 3.75
2 0.68
7 2.39
4 1.37
293 100.00

47-year-old
stand
abun- per-

dance centage
29 4.08
15 2.11
17 2.39
11 1.55
5 0.70
149 20.96
61 8.28
4 0.56
18 2.53
17 2.39
35 4.92
11 1.55
37 5.20
4 0.56
6 0.84
33 4.64
53 7.45
67 9.42
18 2.53
72 10.13
31 4.36
18 2.53
711 100.00

63-year-old
stand
abun- per-

dance centage
46 3.85
13 1.09
19 1.59
12 1.00
27 2.26
151 12.63
79 6.61
20 1.67
30 2.51
18 1.51
20 1.67
37 3.09
45 3.76
29 2.42
32 2.68
47 3.93
171 14.30
209 17.47
29 2.42
101 8.44
40 3.34
21 1.76

1196 100.00

130-year-old

stand

abun- per-
dance centage
8 0.62
19 1.46
9 0.69
31 2.38
43 3.31
121 9.31
53 4.08
15 1.15
19 1.46
29 2.23
9 0.69
21 1.62
40 3.08
71 5.46
57 4.38
20 1.54
219 16.85
273 21.00
45 3.46
141 10.85
37 2.85
20 1.54
1300 100.00

Total

abun- per
dance centage
252 5.97
181 4.29
259 6.13
130 3.08
75 1.78
663 15.70
276 6.53
39 0.92
82 1.94
64 1.52
97 2.30
69 1.63
128 3.03
104 2.46
96 2.27
109 2.58
449 10.63
563 13.33
94 2.22
316 7.48
115 2.72
63 1.49
4224 100.00
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all ofthese species are seen on one stump. Thus, they may be said to constitute
a characteristic community recorded also in other forest complexes (W iackow ski
1957).

It was revealed that the accessory species of Crypturgus cinereus and
Crypturgus hispidulus are not abundant (Tab. I). In their development, they use
mother corridors of other Scolytidae including Tomicus sp. (Nunberg 1984).

Associated with the young generation ofpine are species ofthe genus Hylastes
and Hylurgops glabratus, which eat bark (NUNBERG 1964).

The dominant species was Hylastes opacus (D = 28.04%), while Hylurgus
palliatus (D = 23.07%), Hylastes ater (D = 17.96%), Tomicus piniperda (D =
16.44%) and Hylurgus ligniperda (D = 10.50%) functioned as subdominants. 10
species were recorded altogether. Ifwe assume that the renewal took place soon
after the removal of the stand, a thesis may be formulated that in the first year
of culture development, the species composition of Scolytidae depends on the
stumps.

15 species of Scolytidae were caught in the young stand ofpine. The dominant
species was Tomicus piniperda (D = 41.98%), which attacks the lowest and
middle parts of the stem, while the subdominant was Pityogenes bidentatus (D
= 28.33%), which inhabits the middle and top part of the stem.

In the 47- and 63-year-old pole wood, the species composition of Scolytidae
was identical, while certain differences were noted in the structure ofdominance.
In the younger pole wood stand, Tomicus piniperda was the dominant species
(D = 20.96%), while Trypodendron lineatum (D = 10.13%), which attacks the
xylem, and Crypturgus hispidulus (D = 9.42%) and Pityogenes bidentatus (D =
8.28%), inhabiting the top part of the stem and branches at that stage,
functioned as subdominants. In the older pole wood stand, Cyrpturgus
hispidulus (D = 17.47%) was dominant, and the group of subdominants
consisted of Crypturgus cinereus (D = 14.30%), Tomicus piniperda (D = 12.63%)
and Trypodendron lineatum (D = 8.44%). 22 species of Scolytidae were caught
in total.

The species composition in the mature stands was identical to that ofthe pole
wood stands, while the structure of dominance was similar to that of the older
pole wood stand. Crypturgus hispidulus was dominant again (D =21.00%), while
the group of subdominants comprised Crypturgus cinereus (D = 16.85%),
Trypodendron lineatum (D = 10.85%) and Tomicus piniperda (D =9.31%).

Ecological analysis

The highest value of Shannon and Weaver’s index of species diversity was
obtained for the pole wood Scolytidae communities (H =3.9). The figure was a
little lower (H = 3.7) for the mature stand community. These succession stages
yielded the greatest number of species.

The young stand community lacked species associated with older stand e.g.
Hylurgus ligniperda, Tomicus minor, Orthotomicus proximus, Ips acuminatus. The
presence of 1 individual of Ips sexdentatus should be considered accidental;
hence, a lower index of species diversity (H = 2.6).
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The lowest species diversity was recorded for the culture stage, where the
lowest number of species were caught. Some ofthe species associated with the
pole wood and mature stands were not registered (Tomicus minor, Orthotomicus
proximus, Ips acuminatus, Ips sexdentatus) and neither were certain species
associated with young stands and the pole wood (Dryocoetes autographus,
Pityogenes bidentatus, Pityogenes quadridens, Piiyogenes trepanatus). One can
conclude that the species composition of Scolytidae communities is stabilised
in the pole wood stage and does not change afterwards.

SUMMARY

The number of species in Scolytidae communities in different stages of
secondary succession ofa subcontinental (Peucedano-Pinetum} forest in Puszcza
Bialowieska has a minimum in the culture stage, and a maximum in the pole
wood and mature stand. The number of species increases as the stand grows
older to reach a maximum in the pole wood (this stage accommodates more than
double the number of species known from the culture). Hylurgops palliatus,
Hylastes ater, Hylastes opacas, Tomicus piniperda, Crypturgus cinereus,
Crypturgus hispidulus, Orthotomicus laricis and Orthotomicus suturalis are
constant species, found in every succession stage of the pine forest. Tomicus
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Fig. 1. The percentages of 3 species of Scolytidae in the consecutive age classes of the forest stand
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piniperda is the dominant species (from D =9.31% in the mature stand to D =
41.98% in the young stand). In the consecutive developmental stages of the
stand, a steady increase was observed in the proportion of Crypturgus cinereus
(from D = 0.14% in the culture to D = 16.85% in the mature stand) and
Crypturgus hispidulus (D =0.41% and D =21.00% respectively) (Fig. 1).

The proportion of Tomicus piniperda increased from the culture stage (D =
16.44%) to the young stand (amaximum of D =41.98%), to exhibit a steady fall
(D =9.31% in the mature stand) afterwards (Fig. 1).

The abundance ofthe other species also varied in the consecutive age classes
ofthe pine forest but did not follow an evident increasing or decreasing trend.

These Scolytidae communities from Puszcza Bialowieska cannotbe compared
to other communities due to lack of data.
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STRESZCZENIE

[Tytut: Wptyw wieku drzewostandow sosnowych na zgrupowania Scolytidae (Co-
leoptera) w Puszczy Bialowieskiej.]

W pracy przedstawiono wyniki badan nad zgrupowaniami Scolytidae
wystepujacymi na siedlisku boru $wiezego (Peucedano-Pinetum) znajdujacego
si¢ w roznych fazach sukcesji. Scolytidae odtawiano za pomoca putapek
ekranowych na uprawie, 20-letnim mtodniku, 47 i 63-letniej dragowinie oraz
130-letnim starodrzewiu. Zebrano tacznie 4224 egzemplarze Scolytidae nalezgce



Scolytidae (Coleoptera) 417

do 22 gatunkow (tab. 1). Najmniejszg roznorodnoscig gatunkowa charakteryzowata
siguprawa (10 gat.), najwigksza obie dragowiny istarodrzew (po 22 gat.). Najbardziej
podobna strukture gatunkowa i iloSciowa zaobserwowano w dragowinie starszej i
starodrzewiu.

Na uprawie gatunkiem dominujacym byt Hylastes opacus, w mtodniku i
47-letniej dragowinie - Tomicus piniperda, a w 63-letniej dragowinie 1
starodrzewiu Crypturgus hispidulus. W przypadku dwoch gatunkéw [Crypturgus
cinereus 1 C. hispidulus) wykazano tendencj¢ wzrostowg ich udziatu w
zgrupowaniach Scolytidae w miar¢ rozwoju drzewostanu (rys. 1). Udzial Tomicus
piniperda wzrastat od uprawy do mlodnika (gdzie osiaggnal maksimum), a
nastgpnie systematycznie spadat (rys.1). Pozostale gatunki nie wykazywaly
wyraznych tendencji wzrostowych czy malejacych w poszczegélnych klasach
wiekowych boru $wiezego. Stwierdzono wysoki procent gatunkow stalych,
wystepujacych we wszystkich fazach rozwojowych drzewostanu (8 gat. na 22
zebranych ogotem).
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