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A bstract The earthworms occurrence in pine forests was analyzed. The com m unities of earthworms 
in studied areas are characterized by poor species composition and low density. D. octaedra w as the 
dominant.

E arthw orm s (Lumbricidae) are a  group of soil m acro fauna well-known for 
th e ir  considerable contribu tion  in organic m atte r m ineralization. Due to low 
densities of th e ir com m unities, the  anim als do no t play a  significant role in the 
flow of energy through  the ecosystem  in oligotrophic pine forests. The com m u­
n ities  w hich they  form in these areas are usually  poor and  consist of a  few 
species.

The d a ta  concerning earthw orm s association in Polish pine forests have been 
gathered  from s tu d ies  by Gó r n y  (1976), J o p k ie w ic z  and  P lisk o  (1975), P ilipiuk

(1981), P l isk o  (1969), S z u je c k i (1983). U npublished d a ta  by J o pk ie w ic z  and 
M a k u l e c  have also been used. All these data , however, concern  o ther forest a reas 
th a n  those  described in th is paper.

A thorough  s tudy  of earthw orm ’s occurrence in  pine forests on sandy soils 
s itu a ted  sou th  of Moscow w as provided by T ic iio m ir o v a , Ry b a l o v  and  R o s s o l im o  
(1979). M a t v e e v a , Ma n  kova and  P isa n o v  (1984) described earthw orm  com m u­
n ities in pine forests grouped according to decreasing underg round  w ater levels. 
M a t v e e v a , N o s o v a  (1983) s tud ied  earthw orm  com m unities in pine forests on 
soddy-podzolic soils.

In a  n u m b er of papers inform ation is given abou t earthw orm s living in o ther 
types of coniferous forests. The exam ples are: P e r e l  (1965), P e r e l  and Ka r p a - 
ci ie v sk y  (1971), Kry lo va  (1985) -  on Lumbricidae in  spruce forests: P e r e l  (1962) 
- on lum bricids in mixed forests; P ie r c e  (1971) - on earthw orm s in larch forests.
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68 I. Pilipink

A large nu m b er of papers concerning the ecology of lum bricids inhabiting  
pine forests w as w ritten  by Scandinavian au thors. A b r a h a m s e n  (1972) described 
earthw orm  associations in Norway, N o r d s t r o m  and  R u n d g r e n  (1973) -  e a rt­
hw orm s in so u th e rn  Sweden. N o r d s t r o m  also studied (1975) seasona l differen­
ces in  activity of earthw orm s; N o r d s t r o m  and  R u n d g r e n  (1974) -  influence of 
various environm ental factors on the ir associations, and  R u n d g r e n  (1975) -  
vertical distribution.

Some papers tre a t the  problem  of changes in earthw orm  com m unities due to 
various silvicultural p ractices (Ma k e s c h in  1985, H u h t a  1979, H u h t a , Ka r p in e n  
et al. 1967, H u h t a , K u m a la  1985, S z u je c k i  1983), forest fires (M a t v e e v a  1985) 
and  industria l pollution (G ó r n y  1976).

The aim  of th is paper w as to exam ine the species com position and  the 
abundance  of earthw orm  com m unities in tim ber pineforest s ta n d s  in  various 
regions of Poland.

The research  w as done in five selected pine forests. Three of them , including 
research  a reas  in Roztocze National Park, Bory Tucholskie and  B abim ost forest 
district, were identified as  suboceanic pine forest -  Leucobryo-Pinetum, while the 
rem aining two -  Puszcza Białowieska and  Puszcza Biała - are rep resen ta tives of 
the subcon tinen ta l pine forest Peucedano-Pinetum . In each of them  th ree  tim ber 
s ta n d s  (90-100 years old) were chosen.

M aterials were collected from October 1986 to April 1988 twice a year -  in 
spring  and  au tu m n . Every tim e ten  soil subsam ples were taken , each being 
0 .1m  in size and  10 cm deep. The ground was sifted by hand. A part from this, 
in Roztocze 0.3% of form alin solution w as poured into the p its  w here the 
subsam p les had  been draw n. This m ethod, however, did not serve to obtain  m ore 
m aterial th a n  the former. Small num bers of Lumbricidae were obtained  from 
additional litter siftings. Some lum bricids were caught in  the litter.

Only four Lumbricidae species were found in stud ied  forests. Soil sam ples 
show ed the presence of Dendrobaena octaedra (S a v .) and Aporrectodea  sp. 
O e r l e y , while supp lem entary  qualitative sam ples revealed Dendrodrillus rubidus 
(S a v .) an d  Lumbricus rubellus H o f f m . A ll of those species were found in Biało­
w ieska Puszcza. D. octaedra and  D. rubidus were reported to inhab it Bory 
Tucholskie and Roztocze National Park. D. octaedra  alone w as found in Puszcza 
Biala an d  B abim ost forest distr.

S z u je c k i  (1983), too, registered only D. octaedra in tim ber forest s tan d s. He 
com pared species com position of earthw orm  com m unities in forest s ta n d s  of 
different ages. In young s tan d s  (2-14 years old) he also found L. rubellus, 
Lumbricus castaneus  (S a v .) and Aporrectodea caliginosa (S a v .). A. caliginosa  and  
L. rubellus were found to inhabit a  Peucedano-Pinetum  pine forest in Białołęka 
D w orska (P il ipiu k , 1981).

E arthw orm  associations of pine forests are poor in species com position. 
D. octaedra  is found in nearly  every pine forest stand . Only M a t v e e v  (1985) and  
Z ic si (1985) did not find th is  species in their researches outside Poland. 
L. rubellus and  D. rubidus are often found, too. A. caliginosa is also reported  to 
live in m any  forest s tands. The rem aining species appear sporadically, and  are 
reported  by two au th o rs  or one au th o r only (Tab. I).
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Table I. Comparison of earthworm species and densities in pine forests registered in various studied

P i n e  f o r e s t S p e c i e s
N / m 2

S t a n d
O Lctlld  f o i c s i

a g e
1 2  | 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4

1 2 3 4 5 6 7 8 9 1 0 11 1 2 1 3 1 4 1 5 1 6 1 7

P . B ia ło w ie s k a  

Peucedcino-Pinetum

9 0 - 1 0 0 + + + + 4 - 1 5

P . B ia ła

Peucedcino-Pinetum

9 0 - 1 0 0 + 2 - 1 2

R o z to cze  N a tio n a l  P a r k  

Leucobryo-Pinetum

9 0 - 1 0 0 + + 5 - 9

B . T u c h o ls k ie  

Leucobryo-Pinetum

9 0 - 1 0 0 + + 0 - 1

B a b im o s t  fo re s t d i s t r .  

Leucob ryo- FHn etum

9 0 - 1 0 0 + 2 - 1 8

B ia ło łę k a  D w o r s k a  

Peucedano-Pinetum  (P ilipiuk 19 8 1 )

7 0 - 8 0 + + 6

P u s z c z a  K a m p in o s k a  

V. myrtilli-Pinetum (Pusk o  1 9 69 )

+

P . K a m p in o s k a  ( J opkiewicz, P usk o  1 9 7 5 ) + + + + 1 8 - 3 9

S u r r o u n d in g s  o f  P u ła w y  (G o rn y  1 9 7 6 ) + + + + 2 0 - 2 1

P . B o re c k a

Peucedano-Pinetum  (J opkiewicz u n p u b l . )

+ + 4

S u r r o u n d in g s  o f  I ła w a  

Peucedano-Pinetum  (Makulec u n p u b l . )

5 0 + + 1 5 3

N ie d ź w ia d y  fo re s t  d i s t r .  

Leucobryo-Pinetum (Szujecki 1 9 8 3 )

2 - 1 4

1 8 - 9 8

+

+

+ + +

0 - 6
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1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7

Pine cultures 8 0 - 8 5

(M atv eev a , N o so w a  1 9 8 3 ) + + + + + 2 0 1 - 6 1 2

(M atv eev a , M ankova , P isa n o v  1 9 8 4 ) + 1 0 - 3 0

(T ic h o m ir o v a , R ybalov , R o s s o u n o  1 9 7 9 ) + + + 0 - 5

(M a le v ic , M a tv eev a  1 9 6 4 ) 2 0 + + 1 5

(La vrov  1 9 8 5 ) 8 0 + 3 3

(M a k e sc h in  1 9 8 5 ) + +

(Zicsi 1 9 8 5 ) 3 0 + + + + + + 3 5

(T e r c h iv u o , V alovirta  1 9 7 8 ) + + + +

Vaccin io- Pin etum 

(Ab ra h a m sen  1 9 7 2 ) + + 1

(N o rm in e n  1 9 6 7 ) + + +
(N o r d s t r o m , R u n d g r e n  1 9 7 3 ) 12-25 + + + + + 28-105
(I Iu h ta , K a r h n e n  e t  a l .  1 9 6 7 ) + + 4-10
(H u h t a , K umala  1 9 8 5 ) + +
(M a tv eev  1 9 8 5 ) +

1̂
o

Species:
1 -  Dcndrobarna octaedra (S a v .)
2  -  Dendrodrilus rubidus (S a v .)
3 -  U imbricus rubeUus ( H o f f m  )

4  -  Aporrectodea caliginosa (S a v .)
5 -  Aporrectodea  sp. (Eis.)
6  -  Lumbricus terrestris L .

8  -  Bim astos tenuis (Eis.)
9  -  Eisenia nordeskioeldi (Eis.)

10 -  Dendrodrilus subrubicundus (Eis.)
11 -  Lumbricus polyphem us  (Frrz.)
12 -  Fitzingeria platyura  (Frrz.)
13 -  Aporrectodea rosea  (S av .)
14 -  Octolasion lacteum  (Derley)

I. Pilipink
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Lumhricidae of pine forest in Poland 71

The density  of earthw orm  populations in the  five stud ied  forests ranges from 
0 to 18 individuals per m 2. It is generally very low in th is  type of forest s tands. 
Different a u th o rs  usually  find it to range from 0 to 30 individuals per m 2. Only 
th ree  a u th o rs  note densities from 100 to 612 individuals per m 2.

The h ighest densities were registered in a  mixed spruce forest site in 
80-85-years-old pine cu ltu res, (M a t v e e v a , N o s o v a  1983). N o rdstro m , R u n dg ren  
(1973) report on such  densities in about 30-years-old s tand  of trees growing on 
form erly arable soil. In Poland, a  high density  of earthw orm  population in a  
50-years-old Peucedano- Pine turn forest was noted by M a k u l e c  in h is u n p u b lis ­
hed data .

According to the da ta  from the  five s tan d s  m entioned  in th is  research  as  well 
a s  from the  m ajority of the  s ta n d s  described in the  item s in  the bibliography, 
D. octaedra  is the  dom inant earthw orm  species in these stands. L. rubelLus and  
D. rubidus  m ay also have a  m ajor share  in the  s tru c tu re  of dom inance. 
D. octaedra  individuals constitu te  from 45% up to 100% of the  population in 
different forests. L. rubellus individuals m ay account for 38%, D. rubidus m ay 
constitu te  up  to 19% of the whole association (P lisk o  1969, J o p k ie w ic z , P lisk o  
1975, S z u j e c k i  1983). A. caliginosa individuals form 1-3% of the  com m unity 
(J o p k ie w ic z , P lisk o  1975), b u t in younger s tan d s  they m ay account for 25% 
(S z u je c k i  1983).

E arthw orm s com m unities in various types of pine forests outside Moscow 
(Ma t v e e v a , N o s o v a  1983) exhibit a completely different dom inance struc tu re . 
Here, the  dom inant species are Aporrectodea rosea (S a v .) w hich constitu tes 
27-59%  of the  whole association, A. caliginosa -  22-52%  an d  L. rubellus -  
9-33% . Zicsi (1983) also noted a different dom inance s tru c tu re  in a  30-years-old 
pine forest in  H ungary, Octolasion lacteum  (O e r l e y ) (37%) an d  A. rosea (31%) 
being the  dom inan t species there.

The differences in the species com position and  the s tru c tu re  of dom inance 
in these two cases are probably due to nontypical h ab ita t conditions. In the 
form er it is pine growing in a  sp ruce forest site, in the la tte r - pine growing in a 
linden-oak-hornbeam  forest hab ita t. The age of the s tan d  is im portan t, too 
(N o rdstro m , R un d g r e n  1973, Szujecki 1983. Z icsi 1985).

Typically, the  densities of earthw orm  associations of pine forests do not 
extend 40 individuals p e rm 2. The com m unity abundance  increases significantly 
w hen the m oisture  conditions in the soil are improved or w hen there  are m ore 
th a n  u su a l deciduous trees, owing to which be tte r food (more easily assim ilable 
litter) appears.

Pine forests, which the  aforem entioned five forests belong to are characterized 
by sm all n um bers  of Lumbricidae species, low density  of the ir com m unities and  
the dom inance of D. octaedra.
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STRESZCZENIE

[Tytuł: Dżdżownice (Lumbricidae) borów sosnow ych Polski]

B adano zgrupow ania dżdżownic w borach  świeżych w chodzących w skład 
pięciu kom pleksów leśnych. Stwierdzono w ystępowanie czterech gatunków  
Lumbricidae. G atunkiem  dom inującym  była D. octaedra. Zagęszczenie analizo­
w anych zgrupow ań w ahało się od 0 do 18 o so b n ./m 2 . Z porów nania z danym i 
innych autorów  odnoszącym i się do zgrupow ań Lumbricidae borów sosnowych 
Polski oraz Europy wynika, że istnieją pewne różnice w składzie gatunkow ym  i 
s tru k tu rze  dom inacji. W ystępują one w zgrupow aniach z borów sosnow ych na  
nietypowych siedliskach i zależnie od wieku drzew ostanu. Stw ierdzane niekiedy 
zwiększenie liczebności dżdżownic w borach  sosnowych należy wiązać z korzy­
stniejszym i w arunkam i wilgotnościowymi lub pojawieniem  się lepszego pokar­
m u w postaci bardziej przyswajalnej ściółki.
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