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EARTHWORMS (LUMBRICIDAE) OF MOIST MEADOWS ON THE
MAZOVIAN LOWLAND

ABSTRACT

Species composition, density and structure of Lumbricidae communities on moist meadows
of Mazovia were analysed. The occurrence of five species of earthworms was recorded. Differences
in the structure of earthworm communities were observed depending on soil type and acidity.

INTRODUCTION

Lumbricidae are a group of animals showing great environmental amplitude.
This group is represented by a small number of species. Earthworms form com-
munities varying in structure depending on the soil type and its acidity.

The aim of this study was a comparative analysis of Lumbricidae fauna of
selected moist meadows (Arrhenatheretum medioeuropaeum) on the Mazovian
Lowland. It contains data on species composition, community structure and den-
sity of animals studied.

In the period 1980-1983 five meadows on linden-oak-hornbeam forest sites
were studied. A detailed description of the study sites and premises can be found
in the introductory paper (Baiitkowska 1987a,b, Kotowska, Okotowicz 1987).
Also some of the data published before (Pilipiuk 1981a) for moist meadows on
linden-oak-hornbeam and ash-alder carr sites (meadows C and D, respectively,
in Bialoigka Dworska) have been used. Particular meadows varied as to their
mechanical composition, fertility, humidity and soil acidity: the meadow at Klem-
béw — a fertile mown and grazed meadow on a moist linden-oak-hornbeam
forest site, with brown soil leached from the top, sandy with a broad reaction
range (from acid to neutral and slightly alkaline); meadows in Bialoleka Dworska:
A — several years old fallow with typical brown soil of a neutral reaction and
high humus content, B — several years old mown meadow with typical brown
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soil of a low humus content and weak acid reaction; Chylice — moist mown-gra-
zed meadow, in the surface layer medium sands at pH = 7 with high humus
content.

The material was obtained using the formalin method (Satchell 1955) in
which the surface area examined was splashed with 0.39, formalin solution.
From each meadow 3 samples of a joint 1 m? area were taken simultaneously.
Samples were taken 4-5 times in each investigation season.

ANALYSIS OF MATERIAL

In soils of moist meadows examined 5 species of earthworms were found,
i.€. 429, of species known from natural Mazovian environments (Pilipiuk 1981b).
These were: Lumbricus terrestris, Lumbricus rubellus, Allolobophora caliginosa,
Allolobophora rosea, Dendrobaena octaedra. Four earthworm species were found
on Klembéw meadow and on Bialoleka Dworska meadows C and D. Three
species occurred on meadow A at Bialolgka Dworska and in Chylice. The least
abudant in species was meadow B at Bialolgka Dworska — 2 species (Tab. 1).
The constant species on all meadows examined were: 4. caliginosa and L. terrestris.
D. octaedra occurred on three meadows, 4. rosea and L. rubellus on two. Of the
five species occurring on meadows examined four (L. zerrestris, L. rubellus, A. cali-
ginosa and A. rosea) are known to occur frequently and to form abundant popula-
tions on meadows, whereas D. octaedra occurs mainly in forest habitats (Plisko
1965, 1973). : i

L. terrestris, A. caliginosa, and A. rosea, eurytopic species with wide ecological
amplitudes prevailed in soils of the meadows studied. Other two species — L.
rubellus and D. octaedra (oligotrophic) preferred sites of a pH 4.5 — 7.0.

The mean density of earthworms on meadows examined ranged between 2
and 51 ind./m% The highest earthworm density (51 ind./m?) was recorded at
Bialoleka Dworska on meadow C (Tab. 1). High earthworm density (44 ind./m?)
was also recorded on meadow D at Bialoleka Dworska. D. octaedra dominated
there, which together with juvenile forms of Dendrobaena sp. (Sav.) accounted for
88.59, of all earthworms. This species prefers sites with a low soil reaction.
A much smaller density of earthworms (22 ind./m?) was recorded on meadow A
at Bialolgka Dworska. Two species dominated there: L. terrestris and A. caliginosa.
On the whole, however, earthworms of the genus Allolobophora (Sav.) (64.4%,
prevailed over those of the genus Lumbricus L. (35.6%,). A similarly low density
of earthworms was recorded on Klembéw and Chylice meadows (14 ind./m?
and 13 ind./m?), respectively. A. caliginosa dominated at Klembéw. The genus
Alloloboph)rm accounted for 50.5%, Lumbricus — 28.3%, and" Dendrobaena —
21.29%,. L. rubellus dominated on the Chylice meadow. Earthworms of the genus
Lumbricus (74%,) prevailed there over the genus Allolobophora (26%,). The lowest
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Table 1. Species composition, density (d) and percentage of Lumbricidae in moist meadow soils of Mazovian Lowland (d — ind./m?)

Bialolgka Dworska

A Klembéw Chylice
No. Species B C
d Imtelwlelanlalwlalstaln
1 Lumbricus terrestris L. 6.6:| 30.1 | 01 4.5 7.0 13.8 0.3 0.8 1.6 133 0.3 2.4
2 | Lumbricus rubellus (Hoffm.) — — — — — — 0.3 08| 0.7 511 48 | 378
— | Lumbricus sp. 12 55| — — | 127 | 25.0| 4.0 9.1} ‘17| 121} 43 | 338
3 | Allolobophora caliginosa (Sav.) 6.3 | 28841.09 | -41.0] 153 .1 303 | 03 08| 50| 354| 1.8 14.2
4 Allolobophora rosea (Sav.) 0.6 27| — — 57 | 11.2| — — —_ —_ —_ —_
— | Allolobophora sp. 725 -929:151.2 545 9.7 | 19.1 | — — 2.1 15.1 1.9 11.8
5 Dendrobaena octaedra (Sav.) —- — — — 0.3 0.6:1:63 | 125 13 91| — _
~— | Dendrobaena sp. — — — — — — | 323 | 740 17| 121 | — —
Total 21.9 | 100 2.2 | 100 50.7 | 100 435 | 100 14.1 | 100 12.7 | 100
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density of earthworms (2 ind./m?) was recorded on the meadow B at Bialoleka
Dworska. A. caliginosa was a dominant there. The genus Allolobophora accounted
for 95.59, of all earthworms.

CONCLUSIONS

On moist meadows of the Mazovian Lowland no relation was observed bet-
ween the soil type and earthworm community parameters: number of species
and density. On four meadows on brown soil with pH approximately neutral
(Biatolgka Dworska A, B, C and Klembéw) density ranged between 2 and
51 ind./m?. For comparison, on Bialolcka Dworska meadow on black earth of
a low pH 4 species of earthworms were found and the density was 44 ind./m?.
On Chylice meadow on medium sand of a pH = 7, there were 3 species of earth-
worms and their density was 13 ind./m?. The number of species and density of
earthworms per 1 m? on moist meadows examined were similar to those on other
Arrhenatheretum medioeuropaeum meadows (Nowak 1975, 1976). However,
differences were observed in earthworm community structure depending on soil
type and its acidity. On moist meadows with brown soil the species 4. caliginosa
dominated. The community structure on each of these meadows was different,
probably due to differences in humus content and small fluctuations in acidity.
L. rubellus dominated on the moist meadow with medium sand. D. octaedra
dominated on moist meadow with black earth.

Polska Akademia Nauk
Instytut Zoologii
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DZDZOWNICE (LUMBRICIDAE) LAK SWIEZYCH NIZINY MAZOWIECKIE]

STRESZCZENIE

Badano skiad gatunkowy, zageszczenie i strukture zgrupowan Lumbricidae na sze$ciu lakach
$§wiezych Mazowsza. Stwierdzono wyst¢powanie 5 gatunkéw dzdzownic. Na jednym stanowisku
wystepowalo od 2 do 4 gatunkéw dzdzownic. Zageszczenie Lumbricidae wahalo si¢ od
2 do 51 osob./m2. Na czterech lgkach dominowat gatunek A. caliginosa, na pozostatych stanowiskach
L. rubellus i D. octaedra. Zaobserwowano réznice w strukturze zgrupowan dzdzownic w zaleznosci
od rodzaju gleby i jej kwasowosci.

JOJKIEBBIE YEPBM ((Lumbricidae)) CBEXUX JIVIOB MASOBEliI(OFI
HU3MEHHOCTH

PE3IOME

WccnenoBan BHIOBOI COCTaB, IJIOTHOCTh M CTPYKTypa coobuiecTB Lumbricidae w3 cBeXux
nyroB Ha MasoBun. Koncraruposano 5 BugoB. HaGmoganuck pasiuums CTPYKTYPhI COOBIIECTB
JIOYKIEBBIX 4YepBeil B 3aBHCHMOCTH OT POZia IOUBHI M ee pH.
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