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

A bstract. An ecological analysis has been conducted of Scolytidae  com m unities occurring  in a  
su b co n tin en ta l [Peucedano-Pineturril pine forest in different stages of succession. The analysis 
included  determ ination  of the species and  quantita tive com position, the s tru c tu re  of dom inance and  
com paring  th e  com m unities using  a  species diversity index.

INTRODUCTION

In p roduction  forests, the whole process of production is aim ed a t obtain ing 
b est quality  tim ber in the sho rtest possible time. The consequences of su ch  
p rac tices are  usually  adverse. The estab lishm ent of clear cu ttings renew ed with 
only one tree  species and  the ir subsequen t cultivation lead to the  form ation of 
even-aged pine s ta n d s  com posed of one species. After the  renew al, cu ltu re s  of 
pine are form ed, characterized by high s tand  density. Cultivation preven ts o ther 
tree  species (e.g. birch) from developing w ithin the  stand . The young s ta n d  and  
th icket are the  following stages of succession, where the  p rocesses of tree 
sep ara tio n  are  accelerated. In the pole wood stage, the  density  of canopies 
d im in ishes a s  a  resu lt of n a tu ra l p rocesses and  th inning. The pine s ta n d  en te rs  
the  stage of a  m atu re  phytocenosis.

The h isto ry  of s tu d ies  of Scolytidae  and  the ir rela tionsh ips w ith the  h a b ita t 
and  its succession  is short. All the papers to date (Karpiński 1933, B ałazy et al. 
1964, M ichalski e t al. 1989) only p re se n t the  species an d  q u a n tita tiv e  
com position  of b a rk  beetle com m unities w ithout tak ing  into accoun t the  
succession  of the forest stand .

Investigations of Scolytidae  com m unities in Puszcza Białowieska date  back  
to 1930’s (Karpiński 1933). They com prised phytosociological descrip tion of all 
th e  h a b ita ts , including the fresh  pine forest, and  of the  com m unities of Scolytidae
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inhab iting  them . These were analysed in term s of species a n d  quan tita tive  
com position an d  vertical d istribution.

In the  period th a t followed there were no com prehensive s tu d ie s  concerned  
w ith Scolytidae  com m unities occurring in pine forest s ta n d s  in different s tages 
of succession .

The aim  of the p resen t paper was to determ ine the species an d  quan tita tive  
com position of Scolytidae  com m unities inhabiting a pine forest a t different 
s tages of secondary succession. Changes occurring in these com m unities were 
assessed , the  s tru c tu re  of dom inance w as determ ined and  the  species diversity 
of individual com m unities w as analysed.

AREA, METHODS AND MATERIAL

The stu d y  w as conducted in the years 1984-85 in divisions 637  and  638  of 
Puszcza B iałow ieska in a  su bcon tinen ta l (Peucedano-Pinetum) p ine fo rest 
h ab ita t (Matuszk iew icz  et al. 1993). Scolytidae were caught into window traps. 
The tra p s  were s itua ted  in  five sites belonging to different s tages of secondary  
succession:

1. 1-year-old pine cu lture  established on a w inter clearing
2. 20-year-old young s tan d  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 m atu re  s tan d  of pine
There were 10 tra p s  a t each site, hung  a t a  height of 2 m  (1 m  in the culture). 

C atches were carried out from April 1 to Septem ber 15. T raps were em ptied every 
two weeks.

A total of 4224 Scolytidae  specim ens were collected, represen ting  22 species. 
The g rea test num ber of species was recorded in the m atu re  s ta n d  (1300), the  
lowest in the  young s tan d  (293). The species and  quantitative s tru c tu re  of the  
Scolytidae  com m unities is detailed in Table I.

S co lytidae  com m u n ities

A 1-year-old cu lture  of pine with s tum ps which have rem ained  after w inter 
clear cu tting  is a  specific habita t, where species could be expected to live th a t  
are  associated  with older s ta n d s  (they will a ttack  stum ps) an d  the  young 
generation  of pines (B r a u n s  1964, N u n b e r g  1964). U nbarked s tu m p s  were 
inhab ited  by a  Scolytidae  com m unity consisting of Hylurgops pdlliatus, H ylastes  
ater, H ylastes opacus, Hylurgus ligniperda, Tomicus piniperda, Orthotomicus 
laricis (the m ost num erous species). In con trast to the  overground pa rt, the 
underg round  p a rt of a  stum p, including the roots, is characterized  by balanced  
th e r m a l  a n d  m o is tu re  c o n d it io n s  (W iąckowski 1957). He nc e ,  c e r ta in  
stra tification  in the  beetles settling on s tum ps. H ylastes ater, H ylastes opacus  
an d  Hylurgus ligniperda u sually  prefer the  lower p a rt of the s tu m p  including the  
roots. The o ther species inhabit both the lower and  the upper part. Frequently,
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Table I. A bundance and  percen tages of Scolytidae  species a t  all study sites.

No Species

1 -year-old 
cu ltu re

20-year-old
s ta n d

47-year-old
sta n d

63-year-old
s ta n d

130-year-old 
s ta n d Total

a b u n ­
dance

p e r­
centage

a b u n ­
dance

p e r­
centage

ab u n ­
dance

p e r­
centage

a b u n ­
dance

p e r­
centage

a b u n ­
dance

p e r­
centage

ab u n ­
dance

per
centage

1 Hylurgops palliatus (G y l l . ) 167 23.07 2 0.68 29 4.08 46 3.85 8 0.62 252 5.97

2 Hylastes ater (P ayk .) 130 17.96 4 1.37 15 2.11 13 1.09 19 1.46 181 4 .29

3 Hylastes opacus E r. 203 28.04 11 3.75 17 2.39 19 1.59 9 0.69 259 6.13

4 Hylurgus ligniperda (F a b r .) 76 10.50 - - 11 1.55 12 1.00 31 2.38 130 3 .08

5 Tomicus minor ( H a r t . ) - - - - 5 0.70 27 2 .26 43 3.31 75 1.78

6 Tomicus piniperda (L.) 119 16.44 123 41.98 149 20.96 151 12.63 121 9.31 663 15.70

7 Pityogenes bidentatus ( H e r b s t ) - - 83 28.33 61 8.28 79 6.61 53 4 .08 276 6.53

8 Pityogenes chalcographus (L.) - - - - 4 0.56 20 1.67 15 1.15 39 0.92

9 Pityogenes quadridens ( H a r t . ) - - 15 5.12 18 2.53 30 2.51 19 1.46 82 1.94

10 Pityogenes trepanatus (N o r d l . ) - - - - 17 2.39 18 1.51 29 2 .23 64 1.52

11 Orthotomicus laricis (F a b r .) 21 2.90 12 4 .10 35 4.92 20 1.67 9 0.69 97 2.30

12 Orthotomicus proximus (E ic h h .) - - - - 11 1.55 37 3.09 21 1.62 69 1.63

13 Orthotomicus suturalis (G y l l . ) 2 0.28 4 1.37 37 5.20 45 3.76 40 3.08 128 3 .03

14 Ips acuminatus (E ic h h .) - - - - 4 0.56 29 2.42 71 5.46 104 2.46

15 Ips sexdentatus (B o rn .) - - 1 0 .34 6 0.84 32 2.68 57 4.38 96 2.27

16 Dryocoetes autographus (R a tz .) - - 9 3 .07 33 4.64 47 3.93 20 1.54 109 2.58

17 Crypturgus cinereus ( H e r b s t ) 1 0.14 5 1.71 53 7.45 171 14.30 219 16.85 449 10.63

18 Crypturgus hispidulus T h o m s . 3 0.41 11 3 .75 67 9.42 209 17.47 273 21.00 563 13.33

19 Crypturgus pusillus ( G y l l . ) - - 2 0.68 18 2.53 29 2.42 45 3.46 94 2.22
20 Trypodendron lineatum (Ouv.) 2 0.28 - - 72 10.13 101 8.44 141 10.85 316 7.48

21 Pityophthorus lichtensteini (R a tz .) - - 7 2.39 31 4 .36 40 3.34 37 2.85 115 2.72

22 Pityophthorus pityographus ( R a tz .) - - 4 1.37 18 2.53 21 1.76 20 1.54 63 1.49

Total 724 100.00 293 100.00 711 100.00 1196 100.00 1300 100.00 4224 100.00

Scolytidae 
(Coleoptera) 

4
1

3
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all of these species are seen  on one stum p. T hus, they m ay be said  to constitu te  
a  characteris tic  com m unity recorded also in o ther forest com plexes ( W ią c k o w s k i  
1957).

It w as revealed th a t  the accessory species of Crypturgus cinereus an d  
Crypturgus hispidulus are not a b u n d an t (Tab. I). In th e ir developm ent, they use  
m o ther corridors of o ther Scolytidae  including Tomicus sp. ( N u n b e r g  1984).

A ssociated w ith the young generation of pine are species of the  genus H ylastes  
an d  Hylurgops glabratus, which eat b a rk  (Nunberg  1964).

The dom inant species w as H ylastes opacus (D = 28.04%), while Hylurgus 
palliatus  (D = 23.07%), H ylastes ater (D = 17.96%), Tomicus piniperda  (D = 
16.44%) and  Hylurgus ligniperda (D = 10.50%) functioned as subdom inan ts. 10 
species were recorded altogether. If we assum e th a t the renew al took place soon 
after the  rem oval of the  s tand , a  thesis  m ay be form ulated th a t in the  first year 
of cu ltu re  developm ent, the species com position of Scolytidae  depends on the 
stum ps.

15 species of Scolytidae  were caught in the young s tan d  of pine. The dom inan t 
species w as Tomicus piniperda  (D = 41.98%), which a ttack s  the lowest an d  
m iddle p a rts  of the stem , while the subdom inan t w as Pityogenes b identatus  (D 
= 28.33% ), which inhab its  the  m iddle and  top part of the  stem .

In the 47- and  63-year-old pole wood, the species com position of Scolytidae  
w as identical, while certain  differences were noted in the  s tru c tu re  of dom inance. 
In the  younger pole wood s tand , Tomicus piniperda  w as the dom inant species 
(D = 20.96%), while Trypodendron lineatum  (D = 10.13%), which a ttack s  the  
xylem, and  Crypturgus hispidulus (D = 9.42%) and  Pityogenes b identatus  (D = 
8.28%), inhabiting  the top part of the  stem  and  b ran ch es a t th a t  stage, 
fu n c tio n ed  a s  su b d o m in a n ts . In the  older pole wood s ta n d , Cyrpturgus 
hispidulus  (D = 17.47%) w as dom inan t, and  the group of su b d o m in an ts  
consisted  of Crypturgus cinereus (D = 14.30%), Tomicus piniperda  (D = 12.63%) 
an d  Trypodendron lineatum  (D = 8.44%). 22 species of Scolytidae  were caught 
in  total.

The species com position in the m atu re  s tan d s  w as identical to th a t of the pole 
wood s tan d s , while the  s tru c tu re  of dom inance w as sim ilar to th a t of the older 
pole wood stand . Crypturgus hispidulus w as dom inant again  (D = 21.00%), while 
the  group of subdom inan ts  com prised Crypturgus cinereus (D = 16.85%), 
Trypodendron lineatum  (D = 10.85%) and  Tomicus piniperda  (D = 9.31%).

E cological analysis

The h ighest value of S hannon  and  Weaver’s index of species diversity w as 
obtained  for the  pole wood Scolytidae  com m unities (H = 3.9). The figure w as a 
little lower (H = 3.7) for the  m atu re  s tan d  com m unity. These succession  stages 
yielded the g rea test num ber of species.

The young s tan d  com m unity lacked species associated  with older s tan d  e.g. 
H ylurgus ligniperda, Tomicus minor, Orthotomicus proximus, Ips acum inatus. The 
presence of 1 individual of Ips sexden ta tus  should  be considered accidental; 
hence, a  lower index of species diversity (H = 2.6).
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The lowest species diversity w as recorded for the cu ltu re  stage, w here the 
lowest n u m b er of species were caught. Some of the species associated  w ith the 
pole wood an d  m atu re  s ta n d s  were not registered (Tomicus minor, Orthotomicus 
proxim us, Ips acum inatus, Ips sexdentatus) and  neither were certa in  species 
associated  w ith young s ta n d s  and  the pole wood (Dryocoetes autographus, 
Pityogenes bidentatus, Pityogenes quadridens, Piiyogenes trepanatus). One can  
conclude th a t  the  species com position of Scolytidae com m unities is stab ilised  
in the  pole wood stage and  does not change afterw ards.

SUMMARY

The n u m b er of species in Scolytidae  com m unities in  different s tages of 
secondary  succession  of a  subcon tinen ta l (Peucedano-Pinetum} forest in  Puszcza 
Białow ieska h a s  a  m inim um  in the cu lture  stage, and  a  m axim um  in the  pole 
wood and  m atu re  stand . The num ber of species increases as  the  s ta n d  grows 
older to reach  a  m axim um  in the pole wood (this stage accom m odates m ore th a n  
double the  n u m b er of species know n from the culture). Hylurgops palliatus, 
H ylastes  ater, H y la s te s  opacas, Tomicus piniperda, C rypturgus c inereus , 
Crypturgus hispidulus, Orthotomicus laricis an d  Orthotomicus suturalis  are 
co n stan t 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

http://rcin.org.pl



416 T. Mokrzycki

piniperda  is the  dom inant species (from D = 9.31%  in the m atu re  s tan d  to  D = 
41.98%  in the young stand). In the consecutive developm ental stages of the  
s tan d , a  steady  increase w as observed in the proportion of Crypturgus cinereus 
(from D = 0.14%  in the  cu lture  to D = 16.85% in the  m atu re  stand) an d  
Crypturgus hispidulus  (D = 0.41% and  D = 21.00%  respectively) (Fig. 1).

The proportion of Tomicus piniperda  increased from the cu ltu re  stage (D = 
16.44%) to the  young s tan d  (a m axim um  of D = 41.98%), to exhibit a  s teady  fall 
(D = 9.31%  in the m atu re  stand) afterw ards (Fig. 1).

The abundance  of the o ther species also varied in the  consecutive age c lasses  
of the  pine forest b u t did not follow an  evident increasing or decreasing trend .

These Scolytidae  com m unities from Puszcza Białowieska cannot be com pared  
to o ther com m unities due to lack of data.
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STRESZCZENIE

[Tytuł: Wpływ wieku drzew ostanów sosnowych n a  zgrupow ania Scolytidae (Co­
leoptera) w Puszczy Białowieskiej.]

W p racy  p rzedstaw iono  wyniki b a d a ń  n a d  zg rupow an iam i Scolytidae  
w ystępującym i n a  siedlisku boru świeżego (Peucedano-Pinetum) znajdującego 
się w różnych fazach sukcesji. Scolytidae  odław iano za pom ocą p u łap ek  
ekranow ych n a  upraw ie, 20-letnim  m łodniku, 47 i 63-letniej drągowinie oraz 
130-letnim  starodrzew iu. Zebrano łącznie 4224 egzemplarze Scolytidae  należące
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do 22 gatunków  (tab. 1). Najmniejszą różnorodnością gatunkow ą charakteryzowała 
się upraw a (10 gat.), największą obie drągowiny i starodrzew (po 22 gat.). Najbardziej 
podobną s truk tu rę  gatunkow ą i ilościową zaobserwowano w drągowinie starszej i 
starodrzewiu.

Na upraw ie gatunk iem  dom inującym  był H ylastes opacus, w m łodniku i 
4 7 -le tn ie j drągow inie -  Tomicus piniperda, a  w 6 3 -le tn ie j d rągow in ie  i 
starodrzew iu Crypturgus hispidulus. W przypadku dwóch gatunków  [Crypturgus 
cinereus i C. hispidulus) w ykazano tendenc ję  w zrostow ą ich udz ia łu  w 
zgrupow aniach Scolytidae  w m iarę rozwoju drzew ostanu (rys. 1). Udział Tomicus 
piniperda  w zrastał od upraw y do m łodnika (gdzie osiągnął m aksim um ), a 
następ n ie  system atycznie spadał (rys. 1). Pozostałe ga tunk i nie wykazywały 
w yraźnych tendencji wzrostowych czy m alejących w poszczególnych k lasach  
wiekowych boru  świeżego. Stwierdzono wysoki procent gatunków  stałych, 
w ystępujących we w szystkich fazach rozwojowych drzew ostanu (8 gat. n a  22 
zebranych  ogółem).

R edaktor pracy -  d r  E. C hudzicka
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