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ABSTRACT

The study on the species composition and abundance of the Enchytraeidae living in
Warsaw was carried out on 24 plots in 1974—1977. In this period 22 species were recorded
of eight genera, among which the genus Fridericia Mich. was most numerous (Tab. I).
The highest number of species occurred in the soils of parks green areas of housing
estates, and lawns in the centre of the town.

Four geographical groups of species have been distinguished: European (50.0%), Holarctic
(37.5%), cosmopolitan (= geopolitan) (8.3%), and Palaearctic (4.2%,) (Tab. 2).

No association of individual species with particular habitats was found. But the numbers
of species and individuals were considerably higher on the plots located under or near the
canopy of trees and shrubs. All the urban plots were generally characterized by considerably
lower numbers of Enchytraeidae than other anthropogenic habitats, especially agroecosystems.
As far as the origin of urban Enchytraeidae is concerned, local species predominate, with
large ranges and high adaptability to changing environmental conditions.

INTRODUCTION

Among many groups of soil fauna, most ecological and faunistic data
concern Lumbricidae and Enchytraeidae (Oligochaeta). However, Enchytraeidae
have received much less attention than Lumbricidae. The occurrence of the
latter group in different soil types as well as its effect on the structure
and fertility of soils were discussed as early as in the 1850s. The biology
and ecology of Enchytraeidae have been studied in more detail only during
the last 20 years. Most of the studies on Enchytraeidae, mainly faunistic,
were carried out in different types of natural ecosystems, and only very
recently these animals have become the subject of detailed and more com-
prehensive ecological studies in anthropogenic environments, particularly in
agrocoenoses.

Information on the Enchytraeidae fauna in urban habitats has been very
incomplete as yet. First remarks on the occurrence of these animals in
towns are reported by Nusbaum [31], who found several species in the
soil of gardens in Lwow. He does not report, however, any more detailed
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information on the occurrence and abundance of the recorded species. Some
references to the occurrence of few Enchytraeidae species in urban habitats
are also given by Jaworowski [5—7], who observed them in wells of
Krakow and Lwow. More detailed study on the occurrence of Enchytraeidae
in different urban habitats of Poznan and Lwow was conducted by Mo-
szynski [26], who presented not only qualitative but also quantitative cha-
racteristics of these animals in the soil of urban parks and suburban gardens,
meadows and clumps of trees. It is worth noticing that for some urban
habitats this author prepared a short analysis of the effect of ecological
conditions, particularly, of soil moisture and structure, humus content and
plant remains, on the occurrence and numbers of Enchytraeidae [24—27].
Scant references to the occurrence of few species in soils of Poznan and
Inowroctaw are to be found also in eariier papers by Moszynski [21—23].
His studies were also concerned with the occurrence of Enchytraeidae in
greenhouses and flower pots [26, 28]. The faunistic-ecological studies were
then continued by Kasprzak [8—12], who characterized the occurrence
of many Enchytraeidae species in different terrestrial habitats of Poznan.
Particular attention was paid to the Enchytraeidae fauna of marshy soils of
the alder (Alnus glutinosa) communities growing in green areas of Poznan
[14].

The first information on the occurrence of Enchytraeidae in Warsaw we
owe to Szczepanski [35], who characterized the distribution of an aquatic
species, Propappus volki, in the Vistula. The first information on the species
composition, numbers, and the effect urban pressure on the Enchytraeidae
inhabiting soils of the green areas of Warsaw, was provided by Kasprzak,
Niedbata and Sterzynska [16]. Data on the occurrence of Enchytraeidae
in Mazovia are also very scarce. The only analysis is provided by Gorny
[3], who characterizes species composition and numbers of these animals in
the soil of pine forests (Vaccinio myrtilli- Pinetum typicum) in the Kampinos
National Park.

The present paper analyses the species composition of Enchytraeidae,
their abundance, and the effect of urban pressure on the fauna of Enchy-
traeidae in Warsaw. For this purpose a part of the unpublished materials
collected by Goérny is used [2, 4]. A detailed presentation of zoocoenotic
studies on the relationships between the fauna and urban habitats carried
out in Warsaw, have already been published [1, 19, 20, 36].

METHODS

To estimate the species composition and numbers of Enchytraeidae, all
the plots were sampled on the following dates: 3—10 September and 22
October 1974, 15—22 April and 20—24 June, 1975 (M. Gérny), 15 October,
1976, 24 May and 23 October, 1977 (K. Kasprzak). Soil cores of 8.6 cm?
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surface area, 9.5 cm deep, and 81 cm? in volume, were taken by means of
a sampler enabling us to preserve the natural soil structure. In 1974/1975
soil samples 20 cm? in surface area, 5 cm deep and 100 cm3 in volume were
taken. Each time a series of 10 samples was taken on each plot. Enchy-
traeidae were extracted from the soil by means of the O’Connor method
[32, 33], at 40°C for 3 hours. The material was determined in vivo and on
the basis of slides made by the Nielsen and Christensen method [29]
modified by Kasprzak [13].

SPECIES COMPOSITION

In general, 22 species belonging to 8 genera were found in soils of the
green areas of Warsaw, the genus Fridericia Mich. being most abundant
(Tab. 2). They contributed to about 25% of all Enchytraeidae species found
in Poland so far. These data, however, should be considered as very rough
since in many regions of Poland, including Mazovia, Enchytraeidae have not
been studied at all. The largest number of 19 species was found in Warsaw
in soils of parks, then in soils of housing estate greenery (12 species) and
of lawns in the centre of the town (11 species). Each of the plots was in-
habited by Enchytraeidae community with different species composition and
domination structure. The most abundant and abundant species were Fride-
ricia bisetosa, F. bulboides, Henlea ventriculosa, Enchytraues buchholzi, Buch-
holzia appendiculata and, to a lesser degree, Achaeta eiseni and Fridericia
galba. The species composition clearly shows the effect of anthropogenic
factors on changes in the Enchytraeidae community. Soils of urban greenery
are mainly inhabited by species with a large geographical range and high
adaptability to new habitats. The species associated with natural habitats
such as soils of deciduous forests: marshes, or peat bogs, either died or has
been replaced by species with higher adaptability.

ZOOGEOGRAPHICAL ANALYSIS

Data on the geographical distribution of Enchytraeidae are little precise
as only fragmentary studies have been carried out in the world so far. That
is why it is difficult to classify particular species to zoogeographical groups,
their distribution being poorly known. The studies already conducted show
that most of the Enchytraeidae species have large geographical ranges, which
is related to their small ecological specialization. In general opinion, En-
chytraeidae are particularly abundant in the arctic zone and in northern
parts of the temperate zone [33]. Probably many species occur circumpolarly,
which is indicated, among other things, by a large similarity between the
Enchytraeidae of the Palaearctic region and of eastern parts of the Nearctic
region [30]. '
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On the basis of known data on the geographical distribution of Enchy-
traeidae, the following groups of species can be distinguished:
— European species (12; 50%): Mesenchytraeus pelicensis, Cognettia
sphagnetorum, Achaeta camerani, A. eiseni, A. affinis, A. bulbosa, Buchholzia
fallax, Fridericia bisetosa, F. leydigi, F. connata, F. gracilis, F. alata ;
— Holarctic species (9; 37.5%): Henlea perpusilla, H. similis, Buchholzia
appendiculata, Bryodrilus ehlersi, Fridericia galba, F. ratzeli, F. bulbosa,
F. paroniana, F. bulboides ;
— cosmopolitan (= geopolitan) species (2; 8.3%): Henlea ventriculosa,
Enchytraeus buchholzi;
— Palaeartic species (1; 4.2%): Fridericia perreri.

The observations carried out so far show that similar zoogeographical
relations among Enchytraeidae occur over the whole central Europe.

Tab. 1. Proportions of zoogeographical elements in enchytraeids of Warsaw
and non-urban habitats of Mazovia
(N — number ,of species)

Warsaw
. 3 Urban green areas
Zoogeographical Mazovia Subhts s ¥
element Total Parks P vy

estates centre

N e INGAC s 2N T o NN BN el [Nl
European 31500 (3] 500 (12] 540|9| 47.0|5/| 42.0 3] 270
Holarctic 3500 (3500 7| 320 |7| 370 | 5| 42.0 | 5| 46.0
Cosmopolitan — — |—| — | 2] 9021102 16.0 |2 18.0
Palaearctic — — =] — 1j 501y 50{—; — (1§ 90

ECOLOGICAL ANALYSIS
HABITAT

Little is known about the association of Enchytraeidae species with the
environment in Poland. Most species are either eurytopic or polytopic, and
only very few are associated with definite habitat types, e.g. with soils of
forests, peat bogs, or marshes. On the study plots in Warsaw individual
species were not associated with. any particular habitat. Only a general
tendency was observed that higher numbers of Enchytraeidae species and
higher densities occurred in the soil of lawns located near or under the tree
and shrub canopy.

FOOD

All Enchytraeidae species are humifying saprophages having, like Lumbri-
cidae, an important part in the development of proper soil structure, and
increasing soil fertility [17, 18]. The general contribution of Enchytraeidae to
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the mineralization of organic matter is, however, considerably higher than
that of Lumbricidae because of their generally large numbers in soil and
more intensive respiration.

ABUNDANCE

The abundance of most Enchytraeidae species found in soils of green
areas in Warsaw, is not known in Poland. Only few species such as
Cognettia sphagnetorum, Henlea ventriculosa, Buchholzia appendiculata, Fride-
ricia bisetosa, F. paronina, Enchytraeus buchholzi, and probably also Fridericia
galba and F. ratzeli, occur in large numbers in Poland. All study plots in
Warsaw are generally characterized by considerably lower Enchytraeidae
aumbers than other anthropogenic habitats, e.g. soils of agroecosystems. The
highest number of these animals, not exceeding or being equal to about
20 000 individuals per m2, was recorded in soils of green areas in Warsaw
housing estates and in parks. The average numbers of Enchytraeidae in soils
of meadows and pastures varied from 25000 to 80 000 individuals/m2 [15],
and in soils under potato crops about 23 000 individuals/m2 were recorded
[34].

There are no data on the synanthropization, origin and expansiveness of
Enchytraeidae.

GENESIS OF THE URBAN ENCHYTRAEIDAE FAUNA

The fauna of Enchytraeidae is probably dominated by local species which
were originally present in the Warsaw area before the clear-cut economic
effect of man on this environment. A more detailed analysis is not possible
since information on the geographical distribution of Enchytraeidae and the
way of their dispersion is unsufficient. The effect of anthropogenic factors
on the Enchytraeidae fauna in Warsaw can be seen in the species composi-
tion. The soils are inhabited mainly by the species with a large geographical
distribution (European and Holarctic species predominate) and high adapta-
bility to changing habitat conditions. There are no communities, particularly
in the centre of the town, with established dominance structures.

CONCLUSIONS

1. The study on the fauna of Enchytraeidae in Warsaw was carried out
on 24 plots in 1974—1977. During this period 22 species of 8 genera were .
recorded. The genus Fridericia Mich, was most abundantly represented. The
highest number of species occurred in parks, green areas of housing estates,
and in lawns located in the centre of the town.

2. Four zoogeographical groups of Enchytraeidae can be distinguished:
European (50%), Holarctic (37.5%), cosmopolitan (= geopolitan) (8.3%), and
Palaearctic (4.2%).
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3. No association of individual species with particular habitats was found.
Higher numbers of species and higher densities were found in the soil of
lawns located near or under the tree and shrub canopy.

4. Numbers of Enchytraeidae on all the plots in Warsaw were con-
siderably lower than in other anthropogenic habitats, particularly, in agro-
ecosystems.

5. As far as their origin is concerned, the Enchytraeidae of Warsaw are
probably dominated by local species with large geographical ranges and high
adaptability to changing environmental conditions.

Zaklad Biologii Rolnej

Polskiej Akademii Nauk

ul. Swierczewskiego 19, 60-809 Poznan
Polska

Tab. 2. Check list of Enchytraeidae species occurring in Warsaw and Mazovia

Warsaw ]
O — literature data 8 s 8 &
Mo + — unpublished data = 2 % E =

- g o g |8 |

Species 'g _§ s 8 | & 1

@ o = - ow

12| €188 B |38

= | B | & |B2] 8 |35
1 | Mesenchytraeus pelicensis Issel © P b5 & £ o
2 | Cognettia sphagnetorum (Vejd.) O i + = = =
3 | Achaeta eiseni Vejd. = + e 7. £ e
4 | Achaeta camerani (Cogn.) -3 i) k1 L 3
5 | Achaeta affinis Niels. et Christ. 4 =Y 5 B iy
6 | Achaeta bulbosa Niels. et Christ. &3 s o 4 e it
7 | Henlea ventriculosa (d’Udek.) e 4 4 44 e =
8 | Henlea perpusilla Friend i = 20 & oo b
9 | Henlea similis Niels. et Christ. — - s - = o
10 | Buchholzia appendiculata (Buchholz) O P 5H ¥ + g
11 | Buchholzia fallax Mich. @) = 22 L £x -t
12 | Bryodrilus ehlersi Ude @) 24 o 25 5 g
13 | Fridericia galba (Hoffm.) ik 4 e i A g
14 | Fridericia ratzeli (Eisen) & i fie = ) i
15 | Fridericia bisetosa (Lev.) 2 b . 2 + o+ -5
16 | Fridericia bulbosa (Rosa) = %1 67 28 b &
17 | Fridericia perrieri (Vejd.) ¢ a 43 e B 7,
18 | Fridericia leydigi (Vejd.) # Ao bd ai%% s i =
19 | Fridericia connata Bretscher L i i B o X
20 | Fridericia paroniana Issel e is 3 o & i
21 | Fridericia gracilis Bilow o 1 = 5 53 -
22 | Fridericia bulboides Niels. et Christ. P ok o it + A
23 | Fridericia alata Niels. et Christ. “ = o iz & &
24 | Enchytraeus buchholzi Vejd. = - 3 ) ks 2
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WAZONKOWCE (OLIGOCHAETA, ENCHYTRAEIDAE) WARSZAWY 1 MAZOWSZA
STRESZCZENIE

Badania skladu gatunkowego i liczebnosci fauny Enchytraeidae Warszawy prowadzono
w latach 1974—1977 na 24 stanowiskach. W okresie tym stwierdzono wystgpowanie 22 ga-
tunkow nalezacych do 8 rodzajow, sposrod ktorych najliczniej reprezentowany jest rodzaj
Fridericia Mich. (Tab. 2). Najwicksza liczba gatunkow wystepuje w glebach zielefcow
parkowych, osiedlowych terenéw zielonych oraz trawnikow usytuowanych w centrum miasta.

Pod wzgledem zoogeograficznym wyrdzniono cztery grupy gatunkow: europejskie (50%),
holarktyczne (37,5%,). kosmopolityczne (8,3%), palearktyczne (4,2%,) (Tab. 1).

Nie stwierdzono przywiazania okre$lonych gatunkéw do poszczegélnych srodowisk. Jednak
na stanowiskach znajdujacych si¢ w poblizu, lub pod okapem drzew i krzewdéw notowano
wyraznie wigksza liczbe gatunkow i ich liczebno$é. Wszystkie badane stanowiska miejskie
charakteryzuja si¢ na ogol znacznie mniejsza liczebnoScia Enchytraeidae niz inne $rodowiska
antropogeniczne, zwlaszcza agroekosystemy. Pod wzgledem pochodzenia dominujg gatunki
miejscowe o szerokim zasiegu wystgpowania i duzych zdolno$ciach przystosowawczych do
zmieniajacych si¢ warunkow $Srodowiskowych.
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SHXUTPEWU/AbI (OLIGOCHAETA, ENCHYTRAEIDAE) BAPIIABBI U MA3OBUMU
PE3IOME .

HccrnenoBanusi 1m0 BHAOBOMY COCTaBy M YHC/IGHHOCTH (dayHbl 3HXMTpenaoB Bapuiassl
nposoawin B 1974—1977 r.or. B 24 cramusx. Koncratupoposayiu 22 BHa, NPHHAMIEXAIUX
Kk 8 pomaMm, cpeau KOTOpbIX Haubosiee MHOTOYMCIEHHO mpejcTaBiieH pox Fridericia Mich.
Bouibiiie Bcero BHIOB BCTPEYAETCS B MOYBE I'OPOACKUX NMAPKOB M 3€JIEHBIX HACAXKIEHHH XKHIIBIX
pafoHOB, a TaKXe Ha ra3oHax B IIEHTPE ropoja.

C 3ooreorpaduyeckoil TOYKM 3peHHs BbyIeaM 4 rpynnbl BuaoB: eBponeiickue (50,0%),
ronapktuyeckne (37,5%), xocmononutnueckue (8,3%) u maneapkruueckue (4,2%) (rabn. 2).

He obnapyXuim npuypOYEeHHOCTH ONPEEIEHHBIX BHIOB K OTJeNbHBIM OuoTOonam. OaHako,
B CTalMsX, JIEKAUIMX MOJ KPOHOH [epeBbEB U KYCTAPHMKOB KOJIMYECTBO BH/IOB M HX HYMCIIEH-
HOCTH GblIa YeTKo Bhille. Bee ucciienoBaHHbIe TOPOCKHE GHOTONBI XapaKTepU3yloTcs B ob1iem
3HAYUTEIbHO MEHbIIEH YMCJICHHOCTbIO JHXMTPEHJOB IO CPABHEHHIO C MHHBIMM aHTPOINOIEH-
HBIMH OuoTOmamMu, OCOOEHHO arpocucreMaMu. ( TOYKH 3PEHHUSI TPOMCXOXKIEHUS — JOMHUHH-
PYIOT MECTHBIE BHABI C LIMPOKHM reorpaduyueckuMm apeajsoM H OOJNBIIMMH aNanTaTHBHBIMH
BO3MOXHOCTSIMH 110 OTHOIUEHHIO K M3MEHSIOUIMMCS YCIOBUSM CPEIbl.
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