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Thc carthworm co~iirnunity striicturc was iiivcstigatcd in soil and forcst floor of tllrcc deciduous forcsts (Aegopoclirrni typc). 
Thc study arcas for investigation of dcco~nposcrs wcrc: aspcli forcst in Karkna Forcstry District; grcy aldcr forcst on Porijcgi 
catchtncnt arca (unpolluted arca); and grcy aldcr forcst ill Vilja~idi Forcstry District, licavily pollutcd by pig slurry. All thrcc study 
arcas wcrc cliaractcrizcd by optimal for invcstigatcd carthworm spccics m o i s t ~ ~ r c  contcnt (24.6 . . .  61,2%). In grcy aldcr and aspcn 
forcsts thc ~iumbcr of i~idividuals and spccics of cartliwornis pcr 1 mZ is high (135 ... 309 individuals, 6...7 spccics pcr 1 m2) tluc 
to tlic cliaractcr of  littcr and soi l .  Thc  common spccics in aspcn and grcy aldcr forcsts wcrc Allolobuphoru cnligirtoscr, 
Allolohophorc~ r-osca, Lrrr~il~ric~rrs rrrhe1lrr.r. 1lerrdrodrilrrs rrrl~itltrs. Tlic spccics composition of dcconlposcr community was affcctcd 
by conlami~iation of forcst soil with pig slurry. somc of cartl~worm spccics (Allolohophora chloru~ictr. Lur~ibr-icrts cc~storre~rs) wcrc 
not found in slurry-coiitanii~latcd forcst floor arid soil. 
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Introcluction 

The alder forests are typical riparian ecosyste~ns 
in agricultural landscapes, what are evaluated as buff- 
er zones to protect water bodies against pollution (Man- 
der et al., 1997). Due to their rapid growtl~,  grey alder 
(Aliius illcarla (L.)Moench. and aspen (Poprrlus 1renrn1- 
la L.) are also perspective indigenous short rotation 
species in Baltic countries (Tullus et al., 1996). For 
environmental reasons and sustainable management of 
buffer stands, it is important to study the decomposi- 
tion of litter from grey alder and aspen forests. The lit- 
ter deconiposition process is affected by niarly factors, 
among them by soil organisms - decomposers. Bio~nass 
and activity of decomposers largely control tile rates 
of mineralization and turnover of organic matter (Brown, 
1995). The soil fauna taxono~nically is very diverse. The 
earthworms are the most important group of soil fauna 
for deco~nposition process because of burrowing activ- 
ity and size (White, 1987). In deciduous forests the most 

important species of decomposers are: endogeic spe- 
cies AlloloOoplzora caliginosa and Allolobophora r-o- 
.sea, epigeic species Deiidr.odrilus i.uOidus and Luii~Dri- 
cus rrrbellrrs (Bell 1974). By contamination with slurry 
the commuuities of the soil fauna are strongly influ- 
enced, tlie species of earthworms toleratc it differently 
(Andersen, 198 1). 

The aim of present study was to analyse the struc- 
ture of cotr~~nunil ies of earthwor~ns in three deciduous 
forests (Aegopodinriit type) in Estonia: aspen forest and 
two grey alder forests, one of them heavily contaminat- 
ed by pig slurry. 

Material and ~nethocls 

Study areas for investigation of litter decompos- 
ers were: 

1.  Aspen forest in Kiirkna (aged 42 years, Aegopo- 
ditlii~ type, good developed herb layer) description of 
the area is published (Tullus and Tan~ru,  1996). 
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2. Grey alder forest in Porijdgi location (aged 16 
years, Aegopodittnl type, unpolluted area), description 
of the area is published (Mander et al., 1995). 

3. Grey alder forest in Viiratsi location (aged 41 
years, Aegopodiuni type, heavily pollitted by pig slur- 
ry), description of tlie area is published (Mander et al., 
1997). 

The forest floor and soil samples for chemical and 
microbiological analysis were collected in May and 
June, on the quadrates 50 x 50 cni or on the rings 0 104 
mln. The number of sample areas varied from 10 to 22. 
Samples were cleaned, sorted, weighed and dried at 
75°C. The oven-dry weight and ~no i s t~ l r e  content in all 
samples, and organic matter content in composite sam- 
ple (in muffel oven at 360°C) were determined. Soil 
samples were taken on the same quadrates or the rings, 
in the upper soil layer O... 15 cm. In all samples the 
moisture content, in a composite sample the organic 
matter content (in muffel oven at 360°C) and nitrogen 
concentration (by the Kjeldahl method) were deter- 
mined. 

Earthworm samples were collected in May and Oc- 
tober at the time of maximum density, greatest activity 
and lowest variability of individuals (Nordstriim ant1 
Rundgren, 1973). Earthwornis were collected from soil 
blocks tneasuring 50 x 50 x 40 ctn by hand sorting (Satch- 
ell, 1967), separately from forest floor and soil; they were 
washed and identified to species. All earthwortiis were 
divided into three ecological groups (Bouclie, 1977): 1. 
Epigeics - living in the soil surface (Lur t1hr . i~~~  r~rhel-  
lus, Llrrlibric~rs castarlelts, Deiidr.odi.ilus r.irhidlrs); 2. 
Anecics - forming deep burrows (Lzrnlbr.icns terrcstr.is); 
3. Endogeics - inhabits of mineral soil horizons (Allolo- 
hol~hora  caliginosa, AlloloDophora r.osca, Allolol~o- 
~ d i o r o  chlor.oticn, Bisertia fietida). 

For all sampling occasions and earthworm species 
the mean numbers of individuals per 1 l n 2  and their 
standard errors were calcr~lated. One-way analysis of 
variance and the rnultiplc comparison of means were 
used for comparison of different com~nunities at the level 
of significance p<0,05. 

Results and cliscussion 

Earthworms community is the most important com- 
ponent of the soil fauna attending in the regulation of 
decomposition and nutrient cycling. All earthworm spe- 
cies are participating in decomposition and mixing the 
organic and inorganic components (Edwards, 1985). 
During tlie unfavourable (cold, drought, flooding) peri- 

od the endogeic earthworm specics live in the soil, while 
epigeic earthworms are more dependent on the moisture 
of their habitat (Brown, 1995). They can use a wide vari- 
ety of organic materials for food and most species of 
earthworms can distinguish between different kinds of 
forest litter (Edwards and I3ohlen, 1996). Leaf litter of 
aspen and grey alder is attractive for eartliwortiis and 
litter with il high protein content is more readily accept- 
ed by earthworms (Satchell, 1967, Edwards and Bohlen, 
1996). The nitrogen content of forest floor was 
2,15 ... 3,2876 in grey alder forests arid 1,0576 in aspen 
forest, nitrogen content of the soil was 0,7 ... 1,05 and 
0,26, respectively. The mean lnoisti~re content in the soil 
of investigated stands (24,6 ... 61,276) (Table I) was opti- 
mal for earthworm species (Edwards and Bohlen, 1996). 

Table 1. Para~nctcrs of forcst floor and soil o f  study areas 

Par;tnicter 

Nurnbcr of saniplcs 

% (niean%SE) 

floor per 1 m2, g 

(mcantSE) 

Aspcn 

forest 

I I I 

In the Kiirkna study area the herb layer ~tnder  as- 
pen forest is well developed. The common earthwor~u 
species (AlloloDophora caliginosa, Allolobopllora 
rosen, Lzrinhricrrs r~be l l l r .~ ,  Dendrodr.ilus rlrhidris) and 
typical species of grasslands (AlloloDophor-a clllor.of- 
ica, LzrnrDricrrs castnrre~rs) were found in this forest. 
87 ... 95% of collected earthworms were endogeic and 
only few individuals (Dendr.oriril~rs rr~bicizrs) were epi- 
geic (Table 2). In the Porijdgi study area, in non-con- 
taminated grey alder stand the number of individuals 
(309h24 in May and 232*51 in October) and species 
(6 ... 7) was high. The reason for this can be nitrogen 
concentration of litter 2,15 ... 3,28%, indicating high 
protein content. The species composition in non-con- 
tarninated grey alder forest was similar to species liv- 
ing in the soil and forest floor of aspen stand (Table 
3). 27. ..40% of individuals were epigeic. 

The total number of individuals was higher in grey 
alder stand without pollution pressure than in contam- 

16 

Grcy nltlcr 

forest (no~i- 

Soil nioisturc content, 

Grcy aldcr 

forcst 

co~it;tr~iirinrcd) 

10 

24,6%0,7 6 1,2+1,7 

(contaniinatcd) 

22 

36,5+1,6 



BALTIC FORESTRY 
E A R T H W O R M  IUMBRIQDAE COMMUNITY IN ALDER AND ASPEN FOREST /.../-I. IVASK ET A L . ~  

Table 2. The paramctcrs of carthwor~n co~nrnut~itics inatcd one (309*24 and 135h18 in May. respectively, and 
232*5 1 and 168*20 in October, respectively) (Table 2). 
The structure of earthworm community in contaminat- 
ed grey-alder stand differcd significantly (p<O,OOl) from 
that in clean grey-alder stand. The grassland species 
were not found because they are not able to live in the 
soil contalninated by slurry. 8,G ... 10.5% of individuals 
were epigeic and 1,9 ... 4,5% were anecic. The typical 
inhabitant of decaying manure ant1 co~iipost, Eise~ria 

foeticiu, was present. 
All the same species of earthworms were found in 

clean forests; in our cases tree species was not an im- 
portant factor for community structure. By comparing 
the total numbers of individuals per 1 m2 of three de- 
ciduous forests the statistically significant difference 
between non-contaminated forests and contaminated 
grey alder forest was found (one-way-analysis of vari- 
ance, the level of significance p<0,05). 

The common earthworm species (endogeic Allolo- 
bop1101.a caliginosa, Allolohophora rosea and epigeic 
Ltrnlhricrts ruhel1lr.r) were living in all three stands. 

* ~iumbcrs followcd by thc samc lcttcr docs 11ot sig~iificantly d~f fc r  Species A//o/ohophol.u cl1lorotica lived only in clean 
(multiple comparison of Incans, p<0.05) habitats. Epigeic species Llrnrhrictrs castalrelr.7 was 

found in non-contaminated areas only, but the differ- 
ence bctween the numbers of individuals per 1 m2 was 
statistically insignificant. Two species (anccic Lrrmhri- 

Table 3. Species composition of earthworm commr~nities in ctrs tel.~.estr.is and endogeic Eisenic f )  were found 
deciduous forests i n  October 1997 (number and % of on ly  i n  contalninated forest. The nulnbers o f  individu- 
individi~als, collected from forcst floor and soil). 

als per i m2 of Eisertia/oetitia, Ltrr11111.ictrs terrestris and 
Allolo11oj)horu chloroticn were different in contaminat- 
ed and non-contaminated stands, significance levels 
were p<O,OO 1, p<0,005 and p<0,05, respectively. 

Conclusions 

1 .  In grey alder and aspen forests (Aegopodium 
type) the number of earthworms (135 ... 309 individuals 
per 1 m2) and species (from 12 species, found in Esto- 
nia, 8 were presented) is high. 

2.  Earthworm species composition was changed 
and total number of individuals decreased in the floor 
and litter of grey alder forest contaminated with pig 
slurry. 

This work was slcj)porte~/ 1)-v grant No 2726 
Estoniarr Science Fourrdation. 
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Crpy t i rypr~  c o o 6 ~ c c r n a  nomnenr,rx qcpncii uccneuon;uracb n ~reclroii r r o j ~ c ~ ~ r n t i c  r r  ryhryconohf roprr3or1rc ~ p c x  
J I I I C T ~ C I I I I I ~ I X  necon: ne3arp~3rrcrrrrr~rx ocrr1rrrrrKa ( K n p ~ r r a )  r r  cepoo~rr,uraiirrrr~a (noprrii1,rrrt) I I  ~ ; I I ~ R ~ I I C I I I I O ~ - O  XAIIK~IF .~  

C R I I I I I I I ~ I M  1 r a n o 3 o ~  CepooJrLLuriIrrrrrKa (Brriiparcrr). B ~ r a r n l r o c r ~  Irotrnr,r nccx rrsyrerrr~r,rx npcoocroen Gr,r!ra on~1r~r;urrroii ~ J I R  

mrisrr~r n o w c n b r x  sepneir. B M ~  ucpcna ( c c p w  oJrbxa, ocrilra) rre orta3a.o nnrrnrrrrc Ira nrruonoii c o c ~ e n  cooGurccrna u o w c o ~ r x  
c l ~ p B ~ i i .  ~ I I C J I C F I I I O C T L  O C O ~ C U  J I C C I I O ~ ~  IlO~CTIlJlKe It IyhryCOnOhf I'OP113011Te BBPLIIPOBXIIB R 1IPCLlCJl;lX 135-309 3 ~ 3 / ~ - ' .  
3arpn311~1111c X A ~ K H M  11ano3oh.1 OKB3iLnO nJrlrnrrIrc Ira crpyrtrypy c o o 6 u c c I ' ~ a  pawrararareir. I I c~oropr , rc  nrrrrr,r (Allolobo~~lioru 
chloro/iccr, Li t rr~bric~ts  coslorre~rs) rrc nr,rlrockrJrM 3arpn3rrcrrrr~ rrano3ohl. 

K n ~ o q e n b ~ e  cnona: rrowenLre qepnu, Jrecrrw noncrunrta, ryhiyc, OCAIIHIIK,  C ~ ~ ~ O J I ~ U I ~ I I I I I J K ,  ~ ; I T ~ ~ ~ I I C I I U C .  


