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Abstract

In 2016 the first Red List of German earthworms was compiled, listing 46 species. However, little is known about the biodiversity 
and distribution of Lumbricidae in the individual federal states of Germany. In some of them (e.g. Schleswig-Holstein) earthworm 
monitoring programs were performed (or are still running). In others no such soil-focused program has been performed so far. The 
aim of this contribution is to compile the available information on the distribution of earthworms (Lumbricidae) in the state of 
Hesse, using data from literature including own investigations. The main source is a long-term faunistic inventory made in Strict 
Forest Reserves, in which different traps were used over a period of two years for each site. Earthworms have also been sampled at 
other Hessian sites, for different reasons and with various methods within the last 50 years. This information was already compiled 
in the database Edaphobase. In total, we found data from 43 sites, mainly located in the north-eastern and eastern part of this 
state as well as around the city of Frankfurt in the south. In total, 25 species have been recorded representing 54 % of the German 
earthworm fauna. Noteworthy is Allolobophoridella eiseni (Levinsen, 1884), a species which is often overlooked since it lives 
on and below the bark of living and dead trees. In comparison to neighbouring countries such as The Netherlands or France, our 
knowledge on Hessian earthworms is considered to be poor. Thus, we recommend to perform an earthworm sampling program, 
using standard methods and assessment tools in order to get a detailed overview on the diversity and distribution of this functionally 
important group of soil invertebrates.

Keywords  Soil invertebrates | Annelida | Strict Forest Reserves | Monitoring

90 (3) · December 2018

1. Introduction

Within the last ten years the public interest in soil 
organisms in general and earthworms in particular has 
slowly increased, probably because their functional role 
as providers for an impressive list of ecological services 
became better known, especially at agricultural sites 
(e.g. Van Groenigen et al. 2014). In addition, awareness 
on the importance and the vulnerability of the soil 
ecosystem increased as well as a general recognition of 
(soil) biodiversity (Lavelle et al. 2006). Earthworms are 

the ‘flagships’ within the high number of species from 
various soil invertebrate groups, most notably mites, 
springtails, pot worms, isopods, snails and myriapods, 
not to mention the even higher number of micro-fauna 
species such as nematodes or protozoans. In addition, 
earthworms have a good reputation, being considered 
to be beneficial to soils. Therefore, earthworms have 
been recommended to be included in German soil 
monitoring programs (Barth et al. 2000). However, in 
reality they are sampled only in few German federal 
states, e.g. in Schleswig-Holstein (Beylich & Graefe 
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2009) or Mecklenburg-West Pomerania (Höser 2013). 
An overview on the current knowledge of earthworms 
in Germany is given by Jänsch et al. (2013) and 
Lehmitz et al. (2014). Standardized sampling methods 
(ISO 2018) and identification keys are available (Graff 
1953, Bouché 1972, Sims & Gerard 1999, Csuzdi & 
Zicsi 2003).    

In Hesse there is no monitoring program on soil 
biodiversity in general or on earthworms in particular. 
The largest single source of information is a long-
term survey of the fauna in Strict Forest Reserves  
(= ‘Naturwaldreservate’; i.e. areas which are allowed to 
mature without direct human influence), which was set up 
in 1990 by the Government of Hesse, in cooperation with 
the Senckenberg Institute (Frankfurt). In order to achieve an 
as-complete-as-possible faunal inventory, many different 
sampling methods were applied (Dorow et al. 1992), 
among them pitfall traps and eclectors at standing and 
lying trees. Surprisingly, already with these two methods 
a high number of earthworm species and individuals was 
collected, the dominant species being Allolobophoridella 
eiseni (Levinsen, 1884) (Römbke et al. 2017).

Due to the loose sampling history and the lack of a 
soil monitoring program, our current knowledge of the 
lumbricid fauna in Hesse in general and the conservation 
status of these worms in particular is poor at best. 
However, the relatively high percentage of species found 
in this medium-sized federal state indicates that further 
samplings are recommendable. However, when doing so, 
it should be performed in a way that the main habitats 
and soil types of this state are adequately covered, using 
standardized and up-to-date sampling and assessment 
methods. In addition, there should be a regular repetition 
in order to notice changes in abundances and community 
composition.

In summary, this paper has the main aim to compile 
and review the currently available information on the 
occurrence of earthworms (Lumbricidae, Clitellata) 
in the state of Hesse. In this context the knowledge on 
this ecologically important group of soil invertebrates is 
discussed, including proposing an earthworm monitoring 
program.  

2. Material and Methods

2.1 Sampling sites

An overview on the sites sampled in Hesse so far is 
given in Table 1 and their geographical distribution is 
given in Figure 1.

2.1.1 Strict Forest Reserves

Most of the Hessian earthworms were collected in 
the Strict Forest Reserves of Hesse and their adjacent 
managed sites (IBV 2016, Dorow et al. 1992). Four of the 
five sites are beech forests (dominating: Fagus sylvatica) 
in low mountain ranges, and one (Kinzigaue) is a 
Pedunculate oak-hornbeam forest (dominating: Quercus 
robur) located in a flooding area of a brook. The fauna 
of these sites was investigated over a period of two years 
(24 months) each, using diverse techniques, focusing 
on aboveground arthropods, especially insects: pitfall 
traps (filled with a mixture of 70 % Ethanol (67 %) and 
Glycerine (33 %); different types of trunk eclectors on 
standing, lying, dead and living tree trunks, stumps, dead 
branches. No earthworm-specific sampling technique 
was used. Further details on these sites are given in 
Römbke et al. (2017) and the references therein. The 
earthworm samples from the Strict Forest Reserves is 
stored at the Senckenberg Research Institute and Natural 
History Museum (Frankfurt am Main), Collection 
‘Project Hessische Naturwaldreservate’ (NRW).

Figure 1. Distribution of the Hessian sites at which 
earthworms were sampled so far. Yellow dots represent 
the NWR sites (Hessische Naturwaldreservate).
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Table 1. Description of the Hessian sites at which earthworms were sampled so far. The Code-No refers to the biotope type given by 
Riecken et al. (2003).

No. Investigation site Habitat Biotope-Type (BfN, Riecken et al. 2003) Reference

1 Darmstadt, periphery Human 
settlements

Small unpaved areas in human settlements  
(Code: 51) Wurst et al. (2005)

2 Frankenhausen, Hessian 
state domains Arable land Farmed and fallow land on loess, loam or clay 

soil (Code: 33.04) Metzke et al. (2007)

3 Bad Vilbel Deciduous 
forest

Deciduous and mixed woodlands and forest 
plantations (deciduous share > 50 %) (Code: 43) Federschmidt (1994)

4 Flörsheim Grassland Natural dry grasslands and grassland of dry to 
humid sites (Code: 34) Römbke et al. (2004)

5 Frankfurt, municipal woods Deciduous 
forest

Beech (mixed) forest on moist, base-deficient 
sites (Code: 43.07.04) Lennig (1989)

6 Fulda, Akazienweg Unknown No details known Pieper (1969)

7 Fulda Unknown No details known Pieper (1969)

8 Gieselwerder Grassland Natural dry grasslands and grasslands of dry to 
humid sites (Code: 34.08) Baltzer (1956)

9 Gießen, between 
Königsberg and Dünsberg

Deciduous 
forest

Oak-hornbeam forest on waterlogged to moist site 
(Code: 43.07.02) Pieper (1969)

10
Weilrod, Gießen University 
trial site (Institut für 
Phytopathologie)

Arable land Arable and fallow land (Code: 33) Westernacher-Dotzler (1988)

11 Helmarshausen Woodland 
mantle

Woodland mantles and pioneer stages of 
woodlands; special forms of woodland use  
(Code: 42)

Baltzer (1956)

12 Hofgeismar Arable land Farmed and fallow land on loess, loam or clay 
soil (Code: 33.04) Baltzer (1956)

13 Hoher Meißner, bei Kassel Unknown No details known Museum für Naturkunde, 
Berlin

14 Homberg (Ohm) Grassland Natural dry grasslands and grassland of dry to 
humid sites (Code: 34) Stegger (2011)

15
Ilbeshausen-
Hochwaldhausen, 
Neuwiesenwald

Deciduous 
forest

Alder carr woodland on nutrient rich sites  
(Code: 43.02.02) Pieper (1969)

16 Limburg, Gladbacherhof Arable land Arable and fallow land (Code: 33) Gnan (2002)

17 Limburg, Gladbacherhof Deciduous 
forest

Deciduous and mixed forest on damp to moist site 
(Code: 43.07) Gnan (2002)

18 Limburg, Gladbacherhof Grassland Deciduous and mixed woodlands and forest 
plantations (deciduous share > 50 %) (Code: 43) Gnan (2002)

19 Marburg Unknown No details known Museum für Naturkunde, 
Berlin

20
Schotten, Strict Forest 
Reserve ‘Niddahänge 
östlich Rudingshain’

Deciduous 
forest

Beech (mixed) forest on moist, base-deficient 
sites (Code: 43.07.04)

Römbke (2000), Römbke et 
al. (2002)

21 Wehretal, Strict Forest 
Reserve ‘Hohestein’

Deciduous 
forest

Beech (mixed) forest on moist, base-deficient 
sites (Code: 43.07.04) Römbke (2006)

22 Fulda, Strict Forest Reserve 
‘Schönbuche’

Deciduous 
forest

Beech (mixed) forest on moist, base-deficient 
sites (Code: 43.07.04) Römbke (2001)
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No. Investigation site Habitat Biotope-Type (BfN, Riecken et al. 2003) Reference

23 Wine region Rheingau Vineyard Vineyards and fallow vineyards (Code: 41.08) Hommel (2017)

24
Rotenburg/Bad Hersfeld, 
Strict Forest Reserve 
‘Goldbachs- und 
Ziebachsrück’

Deciduous 
forest

Deciduous (beech) and mixed forest on damp to 
moist site (Code: 43.07) Römbke (2009)

25 Schlangenbad Unknown No details known Museum für Naturkunde, 
Berlin

26 Schlangenbad Deciduous 
forest

Deciduous and mixed woodlands and forest 
plantations (deciduous share > 50 %) (Code: 43)

Museum für Naturkunde, 
Berlin

27 Hanau-Wolfgang, , Strict 
Forest Reserve ‘Kinzigaue’

Floodplain 
forest

Pedunculate oak-hornbeam forest  
(Code: 43.04) Römbke et al. 2012

28 Langenbieber, Kugelberg 
(castle Bieberstein) Unknown No details known Pieper (1969)

29 Vogelsberg, Rothenbach 
Teich Unknown No details known Pieper (1969)

30 Ziegel Unknown No details known Pieper (1969)

31 Frankfurt, Harheim Arable land Farmed and fallow land on loess, loam or clay 
soil (Code: 33.04) Römbke et al. (2002)

32 Frankfurt, Harheim Orchard Sparse orchard on grassland (Code: 41.06.01) Federschmidt (1994)

33 Frankfurt, Harheim Grassland Species-rich moist grassland of the planar to 
submontane zone (Code: 34.07.01) Römbke et al. (2002)

34 High Vogelsberg Nature 
Park, area I Forest fringe Riparian and forest fringe communi-ties, tall 

(perennial) herbs (Code: 39) Eggert (1982)

35 High Vogelsberg Nature 
Park, area II

Coniferous 
forest

Coniferous (mixed) plantations with native tree 
species (Code: 44.04) Eggert (1982)

36 High Vogelsberg Nature 
Park, area III

Coniferous 
forest

Coniferous (mixed) plantations with native tree 
species (Code: 44.04) Eggert (1982)

37 High Vogelsberg Nature 
Park, area IV

Deciduous 
forest

Deciduous and mixed woodlands and forest 
plantations (deciduous share > 50 %) (Code: 43) Eggert (1982)

38 High Vogelsberg Nature 
Park, area V

Deciduous 
forest

Deciduous and mixed woodlands and forest 
plantations (deciduous share > 50 %) (Code: 43) Eggert (1982)

39 High Vogelsberg Nature 
Park, area VI Arable land Farmed and fallow land on loess, loam or clay 

soil (Code: 33.04) Eggert (1982)

40 High Vogelsberg Nature 
Park, area VII Grassland Natural dry grasslands and grassland of dry to 

humid sites (Code: 34) Eggert (1982)

41 High Vogelsberg Nature 
Park, area VIII

Deciduous 
forest Carr woodland (Code: 43.02) Eggert (1982)

42 High Vogelsberg Nature 
Park, area IX

Clear-cutting/
forest clearing

Clear-cutting and forest clearing vegetation (with 
predominantly herbaceous vegetation, planar to 
montane) (Code: 39.02)

Eggert (1982)

43 High Vogelsberg Nature 
Park, area X

Calcareous 
slope, dry No details known Eggert (1982)

Continued Tab. 1.
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2.1.2 Further sites

All other samplings were done using standard 
earthworm-specific methods such as hand-sorting and/
or extraction via chemical expellant, mainly formalin 
solutions or, in recent years, Allyl isothiocyanate (AITC). 
Actually, these samplings followed more or less current 
ISO standards (in particular ISO 23611-1 (2018)), since 
these guidelines were developed based on the experience 
in research activities. Some individual records refer to 
non-standard methods such as random sampling by hand. 
These samplings were performed with different aims at 
different times and using different methods, meaning 
that occurrence, abundance and biomass data are difficult 
to compare. Therefore, in this contribution only the 
occurrence of the individual species is listed. 

2.3 Earthworm determination

Lumbricid worms collected in Hesse were determined 
according to the following keys: Graff (1953), Bouché 
(1972), Sims & Gerard (1999) and Csuzdi & Zicsi 
(2003). These sources were also used when compiling the 
geographical distribution of the individual species. All our 
findings have been put into the database ‘Edaphobase’, 
which is hosted by the Senckenberg-Museum in Görlitz 
(Burckhardt et al. 2014).

2.4 Data evaluation

Due to the very heterogenous nature of the data set 
available for Hesse no further quantitative evaluation 
could be made. 

3. Results

3.1 Listing of Hessian earthworm species

In Table 2 the earthworm species found in Hesse so far 
and their number of records are listed. 

3.2 Taxonomic status of the species and 
their occurrence in Hesse 

In the following, the geographical distribution and partly 
the ecological profile (Bouché 1977) of the earthworm 
species found in Hesse so far are briefly discussed. This 
discussion is mainly based on the national lists compiled 

by Graff (1953), Bouché (1972), Sims & Gerard (1999), 
Csuzdi & Zicsi (2003) and Jänsch et al. (2013). 

Allolobophora chlorotica (Savigny, 1826) is a name 
standing for five different genetically-defined lineages, 
probably cryptic species (King et al. 2008). They can 
partly be separated by their body colour, i.e. a yellow 
(= lineages 1, 4 and 5) and a green (lineages 2 and 3) 
morph exist. No geographical pattern to these lineages 
was found; in fact, many populations are polymorphic. 
Despite some indications of different ecological roles of 
the different morphs usually this species is classified as 
endogeic. A. chlorotica occurs mostly at open sites and 
higher than average soil moisture (Jänsch et al. 2013). It 
has been found all over Germany (Lehmitz et al. 2014) 
and is native in the Western Palaearctic. In Hesse, this 
species has been found at 11 sites: 

• It occurred at various crop sites near the towns of 
Gießen (Westernacher-Dotzler 1988) and Limburg 
(Gnan 2002) in Central Hesse 

• It was regularly found in the Western wine-growing 
area of Hesse (Rheingau) during a governmental 
monitoring campaign (B. Hommel, Database of the 
Julius-Kühn-Institute, Berlin); 

• Stegger et al. (2011) found it at grassland sites near 
Homberg (Central Hesse); 

• Finally, it has been found regularly during 
qualitative samplings in the Vogelsberg mountains, 
in deciduous forests but also in grassland, arable 
land and close to creeks (Eggert 1982).

Sites in Hesse (Tab. 1): 10, 14, 16, 19, 23, 25, 34, 37, 38, 39, 40

Allolobophoridella eiseni (Levinsen, 1884) is a species 
which was put in various genera before finally an own 
genus was erected for it (Mrsic 1991). It is classified as 
an epigeic, predominantly arboreal and/or corticolous 
species. Probably it is native to Western Europe, except 
for the Mediterranean region. Krück (2018), citing 
Wilcke (1939), states that this species did not cross 
the Elbe River about 80 years ago, but she found some 
specimen in Brandenburg. In Hesse it has been found in 
high numbers in different traps at living and dead trees 
(but rarely on the ground) at various Hessian Forest 
Reserves (four beech forests, one lowland floodplain 
forest) (Römbke et al. 2017; and further references 
therein), including a floodplain forest in south-east 
Hesse (Römbke et al. 2012). Quite regularly it did occur 
in the litter layer of forests and under the bark of trees 
in the Central Hessian Vogelsberg region. In one case 
it was living on an apple tree two meters up the trunk 
(Eggert 1982). Rarely it has been reported from other 
parts of Germany. Due to its very specific lifestyle it 
has almost never been found with ‘typical’ earthworm 
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sampling methods focusing on soil, such as hand-sorting 
or chemical extraction. Thus, it can be assumed that it is 
much more widely distributed than indicated by the few 
findings in the literature. 

Sites in Hesse (Tab. 1): 20, 21, 22, 24, 27, 28, 29, 34, 35, 
37, 38, 39, 40, 42, 43

Aporrectodea caliginosa s.l. (Savigny, 1826) is the 
name for a group of closely related species which can 
partly be distinguished morphologically (even belonging 
to different ecological groups), partly only by using 
genetical methods (Perez-Losada et al. 2009). Most 
often four ‘morphs’ have been identified (Sims & Gerard 
1999): A. caliginosa s.s., A. turgida, A. trapezoides,  
A. tuberculata, (all of them endogeic ones) and  
A. nocturna, a dark-coloured type, classified as an anecic 
species. According to recent genetic investigations these 
are all valid species which can be divided into two groups: 
A. caliginosa s.str. and A. tuberculata versus A. trapezoides 
and A. nocturna – plus A. longa. (Perez-Losada et al. 
2009). Further research will clarify whether in particular 
the inclusion of A. longa in this complex is agreeable.

The species of the A. caliginosa-group are very 
common all over Europe; they are probably the most 
common species-group at crop sites in the Palaearctic 
(Perez-Losada et al. 2009), but the occurrence of the 
individual species depends on several factors and, thus, 
differs considerably geographically. In Hesse, this species 
group was found mainly in agricultural land:

• It occurred at various crop sites near the towns of 
Gießen (Westernacher-Dotzler 1988) and Limburg 
(Gnan 2002) in Central Hesse as well as near 
Frankenhausen in northern Hesse (Metzke et al. 
2007); single individuals were found by different 
researchers at various crop sites all over Hesse.

• It is widespread in different types of grassland, e.g. 
in apple plantations around Frankfurt am Main 
(Federschmidt 1994) but also in dry meadows in 
different parts of Hesse, e.g. Eggert (1982), Stegger 
et al. (2011) and Baltzer (1956);

• It occurs in the wine-growing region (‘Rheingau’) 
along the Rhine river, both in fallows and between 
the wine plants (B. Hommel, Database of the 
Julius-Kühn-Institute, Berlin);

• Finally, this species is also common in – especially 
mixed – forests (not in acid soils) all over Hesse, 
e.g. in the Vogelsberg area (Eggert 1982) or around 
Frankfurt (Federschmidt 1994) and even in a 
floodplain forest in south-east Hesse (Römbke et 
al. 2012).

Sites in Hesse (Tab. 1): 2, 3, 4, 5, 10, 12, 14, 16, 18, 19, 
20, 21, 23, 24, 25, 27, 31, 32, 33, 34, 35, 36, 37, 38, 39, 
40, 41, 42, 43

Aporrectodea handlirschi (Rosa, 1897) is a well-
defined species, preferring forests. It is classified as 
epigeic (Lehmitz et al. 2014), but also as ‘hemi-edaphic’ 
(Meyer & Plankensteiner 1995). Details of its ecology are 
unknown. It is native in the southern parts of Eurasia, 
roughly between Switzerland and Iran. According to 
Csuzdi & Zicsi (2003), in Germany it has only been 
found in its south-eastern corner, i.e. parts of Bavaria. In 
Hesse it was found only twice, in a floodplain forest in 
south-east Hesse (Römbke et al. 2012) and in a deciduous 
forest in the Vogelsberg area of Central Hesse (Eggert 
1982). These two findings extend the range of this species 
by several hundred kilometres to the North.

Sites in Hesse (Tab. 1): 27, 38

Aporrectodea icterica (Savigny, 1826) is also a well-
defined endogeic species, which is known from various 
places in Central Europe plus England, Portugal and 
Italy, but seems to be rare. However, according to Krück 
(2018) these worms can be seen at cool and moist days in 
high numbers on the soil surface. In Hesse it was found 
only once at crop sites near the town of Limburg (Central 
Hesse) (Gnan 2002).

Sites in Hesse (Tab. 1): 16

Aporrectodea jassyensis (Michaelsen, 1891) is a 
well-defined endogeic species which rarely seems to 
be abundant. According to Csuzdi & Zicsi (2003) it is 
native in the Palaearctic, mainly in south-western Eurasia 
(i.e. between Switzerland and Italy in the west and the 
Caucasus as well as Jordan in the east). It is also quite 
common in the coastal areas of Libya and Egypt. The 
species has been found in Hesse just once, in an open 
area within the town of Darmstadt (Wurst et al. 2005). 

Sites in Hesse (Tab. 1): 1

Aporrectodea limicola (Michaelsen, 1890) is an 
endogeic species occurring in grasslands and forests with 
a preference for moist habitats (Graff 1953). In the past it 
has regularly been overlooked, possibly due to confusion 
with A. caliginosa (Sims & Gerard 1999). It has been 
found in Sweden, England, Belgium, Switzerland, and 
Western Germany. According to Krück (2018), the most 
eastern findings have been made in the East German state 
of Thuringia. It has rarely been found in Hesse, mainly 
in the Vogelsberg area where it does regularly occur at 
moist sites (Eggert 1982). Interestingly, the few findings 
were made in very different land use types: deciduous 
and coniferous forests, as well as crop and grassland 
sites. Baltzer (1956) found it once in the far North of 
Hesse near the border to Westphalia at a grassland site. 
Recently, it was also sampled in a floodplain forest in 
south-east Hesse (Römbke et al. 2012). 
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Sites in Hesse (Tab. 1): 8, 20, 27, 30, 33, 34, 36, 37, 38, 
39, 40, 41

Aporrectodea longa (Ude, 1885) is, after L. terrestris, 
the most common anecic species in the Palaearctis. In 
the older literature it was often cited as A. terrestris. 
Morphologically, young individuals cannot be separated 
from dark-coloured juvenile specimens of A. caliginosa 
(Krück 2018). This species was found between north-
eastern Spain and Germany, England and Scandinavia. 
While Sims & Gerard (1999) report that it can be found 
eastwards of Germany up to Siberia, Csuzdi & Zicsi 
(2003) state that there are only a few scattered findings 
in eastern Europe (e.g. in Hungary at only two sites). 
It has rarely been found in Hesse, mainly at crop sites 
(e.g. near Gießen (Westernacher-Dotzler 1988), Limburg 
(Gnan 2002) and in Frankenhausen (Metzke et al. 2007). 
This species occurs also in wine-growing areas in the 
Rheingau (B. Hommel, Database of the Julius-Kühn-

Institute, Berlin). Rarely it has been found in beechwood 
forests with acid soils (Römbke 2000, 2001). 

Sites in Hesse (Tab. 1): 2, 10, 16, 20, 22, 23, 31, 33, 34, 39

Aporrectodea rosea (Savigny, 1826) is an endogeic 
parthenogenetic species, which has frequently been 
divided into different morphs, sub-species or species, with 
currently unresolved taxonomic status (e.g. Bouché 1972, 
Vlasenko et al. 2011, Porco et al. 2018). For example, in 
the literature one ‘form’ is sometimes called A. jenensis 
(Fuller, 1953) (e.g. Eggert 1982). However, this very 
demanding complex has so far not been resolved into 
named and identifiable species. A. rosea is very common 
in many soils of the Western Palaearctic. In Hesse, it is 
common, too, especially at crop sites together with A. 
caliginosa: 

• It occurred at various crop sites near the towns of 
Gießen (Westernacher-Dotzler 1988) and Limburg 
(Gnan 2002) in Central Hesse as well as near 

Table 2. List of earthworm species (partly genera) found so far in Hesse (the names of the nine most common species are coloured in grey 
(Jänsch et al. 2013)). Species being non-common for specific reasons are underlined, while those which are only occurring in compost 
heaps are indicated by squared brackets. 

Genus Species Author and year Taxon. status No. of records

Allolobophora chlorotica (Savigny, 1826) Valid 108

Allolobophoridella eiseni (Levinsen, 1884) Valid 19

Aporrectodea caliginosa (Savigny, 1826) Not clear 160

Aporrectodea handlirschi (Rosa, 1897) Valid 1

Aporrectodea icterica (Savigny, 1826) Valid 7

Aporrectodea jassyensis (Michaelsen, 1891) Valid 1

Aporrectodea limicola (Michaelsen, 1890) Valid 11

Aporrectodea longa (Ude, 1885) Valid 86

Aporrectodea rosea (Savigny, 1826) Valid 149

Dendrobaena octaedra (Savigny, 1826) Valid 22

Dendrobaena pygmaea (Savigny, 1826) Valid? 3

[Dendrobaena veneta (Rosa, 1886) Valid 1]

Dendrodrilus rubidus (Savigny, 1826) Valid 22

[Eisenia fetida/andrei (Savigny, 1826) Not clear 3]

Eiseniella tetraedra (Savigny, 1826) Valid 5

(Fitzingeria sp. Zicsi, 1978 Species unclear 1)

Helodrilus oculatus Hoffmeister, 1845 Valid 4

Lumbricus castaneus (Savigny, 1826) Valid 89

Lumbricus friendi Cognetti, 1904 Valid 1

Lumbricus meliboeus Rosa, 1884 Valid 1

Lumbricus rubellus Hoffmeister, 1843 Not clear 96

Lumbricus terrestris Linnaeus, 1758 Two species 170

Octolasion cyaneum (Savigny, 1826) Valid 30

Octolasion tyrtaeum (Savigny, 1826) Valid 58

Proctodrilus antipae (Michaelsen, 1891) Valid 18
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Frankenhausen in northern Hesse (Metzke et al. 
2007); single individuals were found by different 
researchers at various crop sites all over Hesse 
(e.g. Eggert 1982, Römbke et al. 2002);

• A. rosea occurs also in the wine-growing region 
(‘Rheingau’) along the Rhine river, both in 
fallows and between the wine plants (B. Hommel, 
Database of the Julius-Kühn-Institute, Berlin);

• Less often but still regularly it is found at different 
grassland sites all over Hesse, both with trees 
(e.g. in apple plantations (Federschmidt 1994) 
or without them (e.g. Eggert 1982), even at dry 
sites in northern and central Hesse (Baltzer 1956, 
Stegger et al. 2011);

• Finally, it is regularly found in Hessian deciduous 
forests (Eggert 1982, Federschmidt 1994, Römbke 
2000, Römbke et al. 2002), including a floodplain 
forest in south-east Hesse (Römbke et al. 2012). 
Once it was even found in a coniferous forest of the 
Vogelsberg region (Eggert 1982); quite strange for a 
species which is certainly not acidophil.

Sites in Hesse (Tab. 1): 2, 3, 4, 10, 12, 14, 16, 20, 23, 24, 
27, 31, 32, 33, 34, 36, 37, 38, 39, 40, 41

Dendrobaena octaedra (Savigny, 1826) is an epigeic 
species which is quite easily identifiable due to the 
octagonal cross section of its posterior body. However, 
different polyploid and parthenogenetic races have been 
found (Hansen et al. 2006), which explains that the 
morphological features of this species are quite variable 
(Sims & Gerard 1999). It is a typical inhabitant of acid 
soils, mainly in forest but also in moors. D. octaedra is 
common in the Western Palaearctic, including the far 
North (e.g. Greenland) and the Mediterranean. In Hesse, 
it was regularly – but not in very high numbers – found 
in the pitfall traps and eclectors of the Strict Forest 
Reserves, i.e. in deciduous forests (Römbke 2000, 2001, 
2006, 2009, Römbke et al. 2000). Accordingly, most 
of the records are from acidic forests, including some 
isolated samplings from different parts of Hesse (e.g. 
Baltzer 1956, Eggert 1982). 

Sites in Hesse (Tab. 1): 5, 11, 20, 21, 22, 24, 25, 34, 35, 
36, 37, 38, 40, 41, 42, 43

Dendrobaena pygmaea (Savigny, 1826) is an epigeic 
species, often overlooked due to its small size. Sims & 
Gerard (1999) consider D. cognettii as a synonym of D. 
pygmaea, but Csuzdi & Zicsi (2003) list both as valid 
species.  Not much is known about the distribution of this 
species, but it has been found in Spain, France, England, 
Germany and Hungary (Sims & Gerard 1999).  In Hesse, 
this species was found just three times, always at moist 
forest sites in Central Hesse around Gießen (Pieper 1969). 

Since no additional information has been provided by the 
author this record should be classified as doubtful.

Sites in Hesse (Tab. 1): 9, 15

Dendrobaena veneta (Rosa, 1886), often cited as 
belonging to the genus Eisenia (e.g. Sims & Gerard 
1999) is an epigeic species with high morphological 
variability. Despite some old documentation in the field 
D. veneta is regularly found only in compost heaps 
and similar places such as worm-breeding companies. 
Originally, it is of East-Mediterranean origin, probably 
in the Caucasus region (Perel 1979). This species was 
found once near Fulda (further details are not known) 
(Pieper 1969).

Sites in Hesse (Tab. 1): 7

Dendrodrilus rubidus (Savigny, 1826) is the name of a 
species which is divided in three subspecies: D. rubidus 
rubidus, D. rubidus tenuis and D. rubidus subrubicundus, 
all of them classified as epigeic. However, the validity 
of these three subspecies is questioned by Csuzdi & 
Zicsi (2003), who point out that especially D. r. tenuis 
is only a parthenogenetic form. Interestingly, these 
subspecies have different chromosome numbers (Sims 
& Gerard 1999). The origin of this species is somewhere 
in the Holarctic, but no further details are known, but 
fossil cocoons – 10,000 years old – have been found in 
Canadian river sediments (Schwert 1979). With very few 
exceptions (one crop site and two dry grassland sites 
(Eggert 1982, Gnan 2002)) this species was always found 
in different Strict Forest Reserves (mainly beech forests 
on acid soil, e.g. Römbke 2000, 2001, 2006) and many 
similar forests (including at least one very moist site) in 
the Vogelsberg region (Eggert 1982). Only once it was 
sampled in a beech forest on basic soil, near Frankfurt 
in southern Hesse (Lennig 1989). In south-east Hesse D. 
rubidus did occur in a floodplain forest (Römbke et al. 
2012).

Sites in Hesse (Tab. 1): 5, 11, 18, 20, 21, 22, 24, 27, 34, 
35, 36, 37, 38, 39, 40, 41, 42, 43

Eisenia fetida (Savigny, 1826) and Eisenia andrei 
Bouché 1972 (no direct finding of the latter but very 
probably occurring in Hesse due to its mixing-up with 
E. fetida and its use in several laboratories in Hesse 
(Römbke, pers. data)). Well-known as compost worms 
these two closely related epigeic species are difficult to 
distinguish morphologically, but using DNA barcoding 
they are well discriminable (Römbke et al. 2016). 
There are indications that E. fetida consists of two 
different species (Römbke et al. 2016), meaning that the 
Eisenia fetida/andrei-complex consists of three species. 
However, Latif et al. (2017) state that the Eisenia fetida/
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andrei-complex consists of only two cryptic sibling 
species and that the classical morphological distinction 
between E. fetida and E. andrei does not fit with their 
phylogenetic structure. Recently, Martinsson & Erseus 
(2018) showed that within this complex there are just 
lineages. In breeding experiments in the laboratory, a very 
complex hybridization pattern was found both within 
and between individuals belonging to both E. fetida and 
E. andrei (Plytycz et al. 2018). Due to their affiliation 
to compost heaps and, recently, their establishment as 
a standard test species in ecotoxicological laboratories, 
worms belonging to the Eisenia fetida/andrei-complex 
are distributed worldwide. In Hesse, it has been found 
four times, in different habitats but at least twice in 
accumulations of organic material made by humans 
(Eggert 1982) or not far away from human settlements 
(Römbke 2009). For the other two findings (Pieper 1969, 
Gnan 2002) the same is highly probable. 

Sites in Hesse (Tab. 1): 6, 18, 24

Eiseniella tetraedra (Savigny, 1826), being classified 
as a highly specialized epigeic, is an amphibious species 
which does occur in or very close to small rivers or lakes. 
It consists of a number of parthenogenetic clones (e.g., 
Terhivuo & Saura 2008) which may show morphological 
differences. However, a recognition of different morphs 
as varieties (Bouché 1972) is no longer accepted (Sims 
& Gerard 1999). The origin of this species is probably 
the Western Palaearctic. In Hesse, its occurrence has 
been reported from soil-related studies six times, once 
from a beechwood forest (Römbke 2000), once from a 
coniferous forest, twice close to a shoreline and once in 
a grassland – but it has been reported always close to 
open water or at least very moist areas. This is especially 
true for a floodplain forest in south-east Hesse (Römbke 
et al. 2012).  Eggert (1982) assumes that it is much more 
common than these few records indicate, probably all 
over Hesse. This view is supported by the fact that E. 
tetraeda is regularly found in limnological studies, both 
in small rivers (e.g. Schwank 1981) as well as in the 
Rhine river (Schmelz & Schöll 1992). 

Sites in Hesse (Tab. 1): 20, 27, 34, 36, 38, 40

Fitzingeria sp. Zicsi, 1978. The very few specimens 
caught in Hesse could only be assigned to the genus 
level. Since all species in this genus have been classified 
as endogeic it is likely that these Hessian worms also 
represent this ecotype. According to Csuzdi & Zicsi 
(2003) most of the Fitzingeria species have been found 
in Central to south-eastern Europe. Further samplings in 
Hesse are necessary in order to clarify whether this single 
observation made at a grassland site in Central Hesse 
(Stegger et al. 2011) do indicate a wider distribution of 

this genus. So far, only the species Fitzingeria platyura 
(Fitzinger, 1833) has previously been found in Germany 
(Bavaria) (Lehmitz et al. 2014). 

Sites in Hesse (Tab. 1): 14

Helodrilus oculatus Hoffmeister, 1845 is a well-defined 
species which has not been classified ecologically since it 
is mainly occurring near or even in limnic waters, at least 
in very wet soils. Strangely, according to Sims & Gerard 
(1999), populations almost always consist of juveniles, 
which makes the identification of these worms difficult. 
It has been found in various Central European countries 
as well as in Italy and several East-European regions. In 
Hesse, it has been found at four forest sites, mostly close 
to moist sites or even open water (Eggert 1982, Römbke 
2006, 2009). 

Sites in Hesse (Tab. 1): 21, 24, 34, 38

Lumbricus castaneus (Savigny, 1826) is a well-defined 
epigeic species, which prefers humid soils but can be 
found regularly in grasslands, and rarely at agricultural 
sites. It has been found in all over western and central 
Europe, except of its most southern areas (e.g. southern 
Spain, or Sicily). In northern and eastern Europe, it has 
been found at various sites, but according to Csuzdi & 
Zicsi (2003) it does not occur area-wide. In Hesse, it 
has been most often found in agricultural soils around 
Gießen, Central Hesse (Westernacher-Dotzler 1988). 
Also, quite regularly Eggert (1982) and Gnan (2002) 
found this species both at crop and grassland sites – a 
finding which Stegger et al. (2011) confirmed. It is 
also common at wine-growing areas in the Rheingau 
(B. Hommel, Database of the Julius-Kühn-Institute, 
Berlin) and in apple tree plantations north of Frankfurt 
(Federschmidt 1994). Finally, it is regularly found in 
deciduous forests in southern Hesse (Federschmidt 1994) 
as well as in beech wood and coniferous forests in the 
mountainous Vogelsberg region (Eggert 1982; Römbke 
2000; Römbke 2001; Römbke 2006). Remarkably is its 
occurrence in a floodplain forest in south-east Hesse 
(Römbke et al. 2012). 

Sites in Hesse (Tab. 1): 3, 10, 14, 16, 18, 19, 20, 21, 22, 
23, 24, 27, 32, 34, 36, 37, 38, 39, 40

Lumbricus friendi Cognetti, 1904 is a well-defined 
anecic species which seems to play in Western Europe 
the ecological role which is exemplified by Lumbricus 
terrestris in the rest of the continent. The ‘giant 
earthworm’ L. badensis, found only in a very small region 
in South-West Germany, was considered a sub-species of 
L. friendi. (Lehmitz et al. 2016). This species has been 
found in Portugal, Spain, France, Italy, Switzerland, 
Austria, Ireland and, rarely, in England, but in Germany 
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only few records are known from central and southern 
sites (Lehmitz et al. 2014). In Hesse, this species was only 
found once, at a moist meadow site in the Vogelsberg 
region (Eggert 1982).

Sites in Hesse (Tab. 1): 40

Lumbricus meliboeus Rosa, 1884 is a well-defined 
epigeic species but seems to be rare in general: despite 
being found in many European countries there are not many 
reports in the literature. This impression might be caused 
by the fact that it prefers mountainous regions. Milutinovic 
et al. (2013) assume that there at least three ‘centres of 
diffusion’, being the Alps, the Iberian mountains and the 
Balkans, but single records are also known as far away as 
Sweden (Lehmitz et al. 2014). In Germany it was found 
once in the South-eastern Black Forest (Lamparski 1985). 
In Hesse, two specimens were found in pitfall traps in the 
Strict Forest Reserve Hohestein in a mixed beechwood 
forest (Römbke 2006).

Sites in Hesse (Tab. 1): 21

Lumbricus rubellus Hoffmeister, 1843 seems to be 
a group of up to seven cryptic species which can be 
separated by genetic methods (Martinsson & Erseus 
2017). However, even deeply divergent mitochondrial 
lineages are not always reproductively isolated in this 
species (Giska et al. 2015). Based on nuclear DNA 
markers (microsatellites) Donnelly et al. (2013) confirm 
at least the existence of two different lineages, probably 
cryptic species, within the L. rubellus complex. All worms 
determined as L. rubellus could be classified ecologically 
as epigeic (Bouché 1972), epi-endogeic (Tiunov et al. 2006, 
Krück 2018) or as epi-anecic (Vos et al. 2014, Hoeffner et 
al. 2018). In general, the ecological range of this species 
is quite broad, e.g. in terms of soil properties and stress 
factors in general (Spurgeon et al. 2016). It is occurring 
all over the Holarctic, meaning that it is one of the most 
common lumbricids. In Hesse, this species is common 
but not so regularly found as, for example, A. caliginosa. 
Most often this species has been found at deciduous forest 
sites, e.g. in the Vogelsberg region (Eggert 1982), near 
Gießen (Westernacher-Dotzler 1988) and near Limburg 
(Gnan 2002). In addition, these worms are quite common 
in the soil of apple tree plantations and other grassland 
sites (Federschmidt 1994), but also well-adapted to a wide 
range of forest types, including very moist to swampy ones 
(Eggert 1982; Federschmidt 1994; Römbke et al. 2012). 

Sites in Hesse (Tab. 1): 5, 10, 11, 13, 16, 17, 20, 21, 22, 
24, 25, 26, 27, 32, 34, 35, 36, 37, 38, 39, 40, 41, 43

Lumbricus terrestris Linnaeus, 1758 was described 
by Linné from Sweden in 1758. Later on, Savigny 
(1826) described similar-looking worms from France as 

Enterion herculeum. This species was placed in synonymy 
with L. terrestris (Michaelsen 1900). Only recent 
DNA-investigations revealed that there are two clearly 
robust species, which, however, can be distinguished 
unequivocally only with DNA methods. Since so far 
all records of L. terrestris from Hesse are based on 
morphological structures, it is not yet established, which 
of the two species do occur here. L. terrestris includes 
the original Swedish population, while L. herculeus 
includes the original French population (James et al. 2010, 
Martinsson & Erseus 2017). L. terrestris is considered to 
be the ‘model’ earthworm, very well-known due to its big 
size, its distinctive burrow openings at the soil surface 
and its large influence on organic matter breakdown 
and nutrient cycling (Turbé et al. 2010). The species is 
native in the Palaearctic, but might have been introduced 
by man in some regions [e.g. Hungary (Csuzdi & Zicsi 
(2003)]. In Germany this species-group (not considering 
the distinction into the two species) is very widespread, 
but reacts negatively to mechanical and chemical soil 
disturbance (Pelosi et al. 2013, Krück 2018). In Hesse, it 
is quite common:

• At crop and grassland sites, it is regularly found, 
e.g. in Central Hesse around Gießen (Westernacher-
Dotzler 1988), near Limburg (Gnan 2002) or 
Homberg (Ohm) (Stegger et al. 2011), but also in 
northern Hesse (near Kassel) (Metzke et al. 2007);

• This species is also common in wine-growing 
regions such as the Rheingau in Western Hesse (B. 
Hommel, Database of the Julius-Kühn-Institute, 
Berlin) or in the region north of Frankfurt, where 
apple plantations and deciduous forests as well 
as meadows are common (Federschmidt 1994, 
Römbke et al. 2002);

• Finally, the species-group has been found in almost 
all land use types, as indicated by Eggert (1982) 
who found it within the Vogelsberg region at crop 
sites, grasslands (including dry ones) and different 
forest types, even one coniferous stand, as well as 
in a very moist floodplain forest in south-east Hesse 
(Römbke et al. 2012). 

• In summary, further samplings are clearly needed in 
order to get a better impression of the distribution 
of the two species.

Sites in Hesse (Tab. 1): 2, 3, 4, 10, 12, 14, 16, 17, 18, 19, 
20, 21, 22, 23, 27, 32, 33, 34, 36, 37, 38, 39, 40.

Octolasion cyaneum (Savigny, 1826) is a well-defined 
endogeic species, which contains different parthenogenetic 
morphs (Csuzdi & Zicsi 2003). Ecologically, it has no 
specific preferences regarding soil type etc. This species 
is found all over Western Europe (including Ireland and 
the British Isles), but not in Scandinavia and most of Italy. 
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Its distribution in eastern Europe is not clear, but it seems 
that it has not been found (yet) in Greece, the Balkan and 
Russia. In Hesse, it has been found in all three land use 
forms (forests, grasslands, crop sites) regularly, but with 
clear preferences and less commonly than O. tyrtaeum (see 
below):

• Findings at crop sites are documented from northern 
Hesse e. g. by Baltzer (1956) near Hofgeismar and 
Metzke et al. (2007) at Frankenhausen, but single 
samplings are known from Central Hesse (Eggert 
1982, Stegger et al. 2011) as well. Regularly 
the species was found in vine-growing areas  
(B. Hommel, Database of the Julius-Kühn-Institute, 
Berlin);

• Especially from southern Hesse there are several 
findings reported from different grassland types, 
especially apple plantations (Federschmidt 1994, 
Römbke et al. 2004);  

• Samplings in forests are rare – right now it is known 
from two deciduous forests in Central Hesse, one 
of them with a low soil pH (Römbke 2001, Gnan 
2002) and from one floodplain forest located in 
south-east Hesse (Römbke et al. 2012).

Sites in Hesse (Tab. 1): 2, 4, 12, 14, 17, 22, 23, 27, 31, 
32, 33, 38, 39, 40

Octolasion tyrtaeum (Savigny, 1826) is a species whose 
taxonomy has been discussed for quite some time (Csuzdi 
& Zicsi 2003), mainly because the original description 
was not very detailed. Therefore, Michaelsen (1900) 
accepted the species name O. lacteum (Örley, 1881). 
However, in the international literature mainly the name 
O. tyrtaeum is used (Sims & Gerard 1999). To complicate 
matters further Bouché (1972), based on his experience in 
France, distinguishes two subspecies: O. l. lacteum and 
O. lacteum gracile, which are separated geographically 
within Europe. Krück (2018) mentions that there is a 
‘big’ form of O. tyrtaeum which in its outer appearance 
cannot be distinguished from O. cyaneum. In any case 
it is ecologically classified as an endogeic species (Sims 
& Gerard 1999). In Hesse this species (no division in 
subspecies was made) has been found regularly in the three 
land use forms (crop sites, grasslands, forests). Findings 
are strongly biased by the land use under investigation, 
meaning that this species is probably very widespread:

• Metzke et al. (2007) found O. tyrtaeum regularly 
at crop sites around Frankenhausen in northern 
Hesse. This species is also common in the wine-
growing region of the Rheingau in Western Hesse 
(B. Hommel, Database of the Julius-Kühn-Institute, 
Berlin).

• Other authors, especially Federschmidt (1994) 
and Römbke et al. (2004) sampled O. tyrtaeum at 

various grassland sites, especially apple plantations 
in southern Hesse. 

• It was found very often in different forest types, 
partly even in acid soils (in general this species seems 
to have few preferences regarding soil properties, 
except high moisture levels) (Eggert 1982, Römbke 
et al. 2000, Römbke 2001, Federschmidt 1994). 

• Especially Eggert (1982) points out that at least in 
the Vogelsberg region the species is more or less 
equally abundant at grassland and forest sites (both 
coniferous and deciduous).

Sites in Hesse (Tab. 1): 2, 3, 4, 12, 20, 21, 22, 23, 32, 33, 
34, 36, 37, 38, 39, 40, 42

Proctodrilus antipae (Michaelsen, 1891) is a well-
defined endogeic species but does not fit well into one 
of the existing lumbricid genera, so that it was put either 
in Allolobophora or Helodrilus. After the erection of 
the genus Proctodrilus in 1985 the taxonomic situation 
has been clarified. P. antipae strongly prefers moist 
soils near rivers and in floodplains (Höser & Zicsi 2009, 
Höser 2018). This species is distributed widely in Central 
Europe, i.e. between France, northern Italy, the Baltic 
sea and the Black Sea (Csuzdi & Zicsi 2003). This is an 
uncommon pattern and may change if its preferred habitats 
were sampled more intensively. In Germany it has been 
found especially near the river Elbe and its tributaries 
(Krück 2018). In Hesse, it was found only at grassland 
sites, including apple plantations in southern Hesse around 
Frankfurt (Federschmidt 1994). However, it might be that 
this small species has been overlooked in the past.

Sites in Hesse (Tab. 1): 4, 32, 33

4. General discussion

So far, out of 46 earthworm species found in Germany 
(Lehmitz et al. 2016) 25 (including one reference to a 
genus) have been found in Hesse, which is 54 % of the 
total number. Jänsch et al. (2013) in their review on the 
state-of-the-art of earthworm distribution identified 
the following 10 species as the most common ones in 
Germany:  

Allolobophora chlorotica (Savigny, 1826)

Aporrectodea caliginosa (Savigny, 1826)

Aporrectodea longa (Ude, 1885)

Aporrectodea rosea (Savigny, 1826)

Dendrobaena octaedra (Savigny, 1826)

Dendrodrilus rubidus (Savigny, 1826)
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Lumbricus castaneus (Savigny, 1826)

Lumbricus rubellus (Hoffmeister, 1843)

Lumbricus terrestris Linnaeus, 1758

Octolasion tyrtaeum (Savigny, 1826)

As expected, all of them have been found in Hesse at 
least once. More interestingly, these ten species were 
almost always those species which have been found 
most often in Hesse (Tab. 2). So, despite the completely 
different methods used and the uncoordinated sampling 
efforts the knowledge on the earthworm fauna of Hesse 
is not bad. However, in relation to the efforts made in 
neighbouring countries such as France, Ireland or the 
Netherlands the earthworm fauna of Hesse is not well 
known (Rutgers et al. 2016).

But what about the other 14 less common species 
(omitting the single record of Fitzingeria sp.)? Here, 
two groups can be distinguished.  One would consist of 
species whose rareness is a result of sampling bias: 

• A. eiseni occurs mainly on dead or living wood, 
meaning that the standard earthworm sampling 
methods, which focus on the soil habitat, are 
simply not adapted to discover this species;

• A. limicola, E. tetraeda, P. antipae, and possibly 
also O. cyaneum prefer very moist soils to even 
limnic habitats. These sites are more rarely sampled 
in comparison to ‘normal’ soil sites, thus species 
preferring those are underrepresented.   

Three species have to be excluded from further 
discussions since they usually do not occur in the ‘wild’ 
but are restricted to compost heaps and/or worm breeding 
facilities: E. fetida (including E. andrei), and D. veneta.

For the last seven species (A. handlirschi, A. icterica, 
A. jassyensis, D. pygmaea, H. oculatus, L. friendi,  
L. meliboeus) different reasons for their low number of 
records have to be considered. For example, in some cases 
biological or ecological reasons might be responsible for 
their low findings: e.g., for L. meliboeus the Hessian 
mountains may not be high enough and the size of  
D. pygmaea is very small so that these worms are often 
overlooked. In addition, in some cases misidentifications 
might have occurred, but since usually no voucher 
specimen have been stored this question cannot be 
solved. In other cases, it is not known why these species 
are rarely found.

Summarising the experiences made in this compilation 
we recommend to set up an earthworm monitoring 
program for Hesse, which is based on standardized 
sampling methods (e.g. ISO 23611-1 2018). In addition 
– referring here to our findings of A. eiseni on trees – 
specific methods have to be used for specific habitats 
on a case-by-case basis. Monitoring sites should 

be well characterized – in fact, already installed 
‘Bodendauerbeobachtungsflächen = Permanent Soil 
Monitoring Sites’ should be used for this purpose. In 
addition, besides traditional morphological methods for 
species identification also advanced DNA methodology 
should be used (Taberlet et al. 2012). The results of such 
monitoring efforts will be used for an assessment of the 
biological quality of Hessian soils (forests, grasslands, 
crop sites, ‘special’ sites such as flooded areas) as well 
as a means to evaluate soil biodiversity. Details of an 
earthworm monitoring program for Hesse are presented 
in Römbke et al. (2013).
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