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EDITORIAL

The organised soil zoological research in Hungary began in the early years of the 1950s
headed by Endre Dudich, at that time professor in the Department of Systematic Zoology of
the Eotvos Lorand University (Budapest). After the excellent preliminary results the
Hungarian Academy of Sciences initiated the establishment of a general soil biology research
team which in the last years of the 1950s was named as the Soil Zoological Research Group
of the HAS and the ELU, headed by Janos Balogh. The primary aim was to create sound
scientific basis for one of the most important branches of science of the Hungarian Academy,
namely soil zoology. The conditions were given, since the up-and-coming new generation of
the Dudich School — in close collaboration with the research workers of the Institute of
Systematic Zoology — began to study animals inhabiting mainly the soil. Each researcher had
the task to deal with one of the significant groups of soil inhabiting animals, thus, the study of
Lumbricidae, soil inhabiting Nematodes, Collembola and Oribatida. With the passing of time
each member of the research group became renown specialist, recognised all over the world.
In the beginning the group was led by J. Balogh, followed by I. Loksa and subsequently,
between the years of 1986 and 1998, by A. Zicsi. After some smaller reorganisations the
group was renamed as Systematic Zoology Research Group and is now led by S. Mahunka.
Although the composition of the group has somewhat changed over the years, nevertheless,
from among the founding members I. Andrassy and A. Zicsi are still active, to whom first Cs.
Csuzdi joined, later he was followed by some younger collaborators without altering the
initially set aim of the group: the exploration of the meso- and macrofauna of the soil.
Meanwhile the workers of the group established close links with the curator of the
Arachnoidea Collection of the Hungarian Natural History Museum, the significant part of
which comprises the mesofauna. The fundamental section of this Collection was further
urinated by various soil samples deriving from all over the world, basic collections of
different groups of mites, and the purchased collections of nematodes from I. Andrassy,
those of spiders and mites from J. Balogh, and the earthworm collection from A. Zicsi.
The Andrassy and the Zicsi collections are among the biggest of their kind in the world.
On the other hand, the Balogh collection includes also a huge number of soil samples
coming from different parts of the world. Thus, these large collections yield for study all
those soil inhabiting animals which scientifically belong to the meso- and the macrofauna,
in other words, the Arachnoidea (specifically the mites), the Nematoda, and the Oligochaeta
(primarily the free-living nematodes and earthworms), the Tradigrada and some primitive
groups of insects. And we do this with a world-wide collecting and research programme.
This given physical and mental capacity offers an opportunity to endeavour, in
following our predecessors, to continuously explore the world material and publish our
results gained thereby. We feel that nowadays we reached a period when the summarizing
and the surveying works have come. Thus catalogues, monographs and comprehensive
identification keys have to be written, on the other hand, in spite of their importance, the
publication of such works is not easy. This is why we decided to start a series of books
with the title of Pedozoologica Hungarica enjoying the help of the Biological Section of
the Hungarian Academy of Sciences, the Hungarian Scientific Research Programme
(OTKA) and the Hungarian Natural History Museum. In this series any results of
research embracing world material may appear which fall in line with our intentions.

Series editors
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PREFACE

Hungary represents the only country in the World where continuous earthworm research
has been carried out from the end of the 19" century till now. This 120 years of faunis-
tic and taxonomic research have required a summary for a long time, but publishing a
comprehensive book depends on at least three conditions; the scientific background,
willingness to write a book and the financial support. However, these three conditions
are rarely given simultaneously. This is the reason why a book on Hungarian earthworms
is still missing, whilst all the surrounding countries have published their own faunistic
work (CERNOSVITOV 1935, GRAFF 1953, MRSIC 1991, PEREL 1979, 1997, PLIsKO 1973,
Por 1949).

Today, it seems that all the conditions are fulfilled. The material is given, the huge
collection of the second author, result of 50 years of activity, contains some 35.000 spec-
imens from almost 1000 different localities across the country. The beginning of the new
millennium (and the 75" birthday of the second author) mentally forced us to summarize
our research done on the Hungarian earthworms. And last, the financial support from dif-
ferent organizations made it possible to publish our results.

We are indebted to many colleagues who helped us with valuable comments while
preparing the manuscript. In particular Sandor Mahunka and Istvan Andrassy who took
the tedious task to read the manuscript thoroughly and besides their useful remarks cor-
rected a lot of typing mistakes as well. We wish to thank Lajos Zombori not only for lin-
guistically polishing the text, but for his several useful editorial suggestions. We are most
grateful to Zsuzsanna Adam and Szilvia Gesztesi for the technical assistance in prepar-
ing and maintaining the earthworm database and handling the collection. The hand-
drawings have been prepared by Maria Csuzdi.

The preparation of the computer-based earthworm database and the recent collecting
activity were supported by a grant of the Ministry of Environment and Water, Hungary
(KAC 0439352001), and by the Hungarian Scientific Research Found (OTKA
T042745).

The publication was made possible with the financial support from the joint project
of the Hungarian Academy of Sciences and the Ministry of Environment and Water.

Budapest, August 2003.

Csaba Csuzdi
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1. INTRODUCTION

The beginning of the earthworm research in Hungary goes back to the end of the 19*
century, when LAszLO ORLEY was commissioned by the Hungarian Academy of Sciences
in 1879 to survey and make a study of the home fauna. This work ,,A magyarorszagi
Oligochaeték faunaja I. Terricolae” [The fauna of Oligochaeta of Hungary 1. Terricolae]
was published in 1881 (OrLEY 1881a). This survey was soon followed by a
comprehensive revision (ORLEY 1885), and thereby Hungary became a definitive country
in earthworm research.

The commission of the Academy was more than timely since all over Europe planned
faunistic researches started (D’UDEKEM 1865, EiSEN 1871, PERRIER 1872, VEIDOVSZKY
1884), and the increase of knowledge with the numerous genera valid to day
(Dendrobaena EISEN, 1873, Eisenia MALM, 1877, Allolobophora EISEN, 1873) brought
radical changes in the study of this family. In this work LAszLO ORLEY played 31gn1ﬁcant
role in establishing the genera of Octolasion ORLEY, 1885 and Aporrectodea ORLEY,
1885, but more particularly in the ecological typisation of the lumbricids, by which he
distinguished three large groups: 1. Large-bodied species penetrating to 3—4 feet deep in
the soil of forests and meadows (e.g. Lumbricus terrestris, Octolasion platyurum [ =
Fitzingeria platyura]). 2. Smaller species living in wood and other vegetable matter
(Allurus submontanus [ = Eisenia lucens], Octolasion boeckii [ = Dendrobaena
octaedral). 3. The species inhabiting the clayey soil and mud of riparian banks and
standing waters (A/lurus tetraedrus [ = Eiseniella tetraedra), Allolobophora dubiosa | =
Aporrectodea dubiosa]). During his collecting activity of several years ORLEY
ascertained in Hungay 19 species of Lumbricidae (Table 1.1), of which he described six
as new. He furthermore analysed in detail the distribution of the accepted 37 species
(ORLEY 1885 p. 33, Table I).

ANDOR SzUTS continued the work of ORLEY. He by following the concept of
MICHAELSEN (1900a) surveyed the Hungarian fauna and adapted ORLEY’S species lists
(ORLEY 1881a, 1885) to the modern nomenclature and complementing with his own
collecting data listed 19 species and varieties together with distribution data (SzUTs
1909). He studied the anatomy of lumbricids in detail (SzUts 1911) and on the basis of
the digestive system for Allolobophora dubiosa he erected the genus of Archaeodrilus
and with the genus Criodrilus he established the subfamily name of Archaeodrilinae
(SzUTs 1913).

The arduous works of ORLEY and SzUTS resulted in a rich earthworm collection which
was deposited in the Hungarian Natural History Museum and through the years was
further enriched by Hungarian and foreign materials collected by L. MEHELY, L. S00s, E
Csik1, E. DupicH, G. KOLOSVARY, A. So0s and others. The collection was revised by
VIKTOR PoP (1943a) who also added numerous specimens to it. Though the earthworm
collection survived the hazards of the Second World War, unfortunately during the events
of 1956 the building of the Museum was hit and the collection was destroyed.

After the Second World War a new chapter was opened in the research of earthworms
of Hungary. First, it was ISTVAN ANDRASSY (1955), the renown Nematoda specialist, who
summarised the Hungarian annelids for the series of Magyarorszag Allatviliga [The
fauna of Hungary], then subsequently, ANDRAS Zicst (1959) critically analysed the

Pedozoologica Hungarica



10 Cs. Csuzdi & A. Zicsi

literature data, and after five years of intensive faunistic exploration made the list of
earthworm species of Hungary up to date (Table 1.2).

This work is continuing ever since and the results of the faunistics had been published
in several papers (e.g. ZIcsI 1968a, 1991) (Table 1.3), but the some fifty years of fauna
research — in which the first author took up work in 1980s — yet a summarised evaluation
has been missing. This gap is intended to be filled in by the present book, wherein all the
distribution data of the ascertained earthworm species recorded so far from Hungary is
shown in a UTM grid system (DEVAI et al. 1997, MiskoLczI et al. 1997). Owing to the
rather complicated nomenclature of earthworm taxonomy (cf. Chapter 2) a detailed
synonymy is presented under each species marking the Hungarian references in bold type.

Pedozoologica Hungarica



11

Earthworms of Hungary

Ap3unpy o £4091442] Juasaad ayj 10f pap.10da. Jou $2122dS

S14]S94.49] SNIIAQUINT]

SNan.42Y SNILIGUINT

S14]89442] SNIO1AGUINTT

S14]§2449] SNILAGUINTT

snupydAjod snoriquing

snwydAjod snoriquing

snuydAjod snoriquing

SnouvISvI SNo1AGQUINTT

SNoUvISLI SNILAGUINTT

Snjjagn.L SNILIqUINT

snjjaqn.t SnaLIquINT

snjjagn.t SnaLIquUINT

snjjaqn.t SnaLIquINT

S1pas av12ou] $2122dS

SnpIgn.L (DUaDGOIPUI(J) SNJIIPOJIE]

«DUIPSDADULS DIPOId2LIOAY

snuip3p.aous (0.10ydoqojo]y) SnjLpojaE]

12504 DaP01IALI0dY

paun.LI2]1paul n.10ydoqojojjy

SNPUNDIGNIGNS SNPIGN.L SNILIPOIPUD (]

DPUNIIGNIGNS “TeA DPIGN.L UaDGOIPUI (]

SNPIGNL SNPIGNL SNJLPOAPU (]

Smnua) “TeA vpignid vuanqoipuay

SNI2LISUOD (SnISvuilg) SnjLPOJaE]

128S510.1,] D.10Yd0qo]0]]F

DI1UOID]DG DIUISIT

D21UOIDDG D]]o1UISIH

D.APaD.1J2] D][21UDSITT

v1udd.12y "1 vjja1USITT

D.ApaD.113] D]]21UISIT

v21dA] *} DAPID.AJD) D]]21UISIT

v21dA] “TeA v.pav.1a) D]]o1UISIT

SNAPIDL2) SNAN]]Y

opuaf 1uasig

bpyaof viuasiy

Dp1120] DIUISIT

ppya0f v.10ydoqojojy

Su2on] PIUISIT

puvjuomgns piuasiy

DODOLI "TeA DISOL DIUDSTI]

12504 DaP01dALI0dY

S1Suopng "JeA naso.d v1uas1y

02501 D2PO1d2.410d}

v21dA] *} vaso. v.roydoqojojry

p21dA] "TeA DaSO.L DIUISITT

psoonut v.1oydoqojojy

1Y2S.11puny vapodaLiody

1yas.1pupy v10ydoqojo]1y

vsoignp (°'S) vapojda.Liody

v21dA] *3 vsoignp v.ioydoqojo)y

snsoignp (0.10ydoqojo]jy) SnjLpojoL]

psolqnp v.ioydoqojojy

sop10.41523 (°|'S) p.1oydoqojojly

104523 “IBA 1523np D.10Yydoqo]o]]y

v21dA] *} vsoursyvo v.10ydoqojoj1y

sno1dAy snsour31no (0.10ydoqojojy) snjLipojaLf

psou131pd DapPo1d2.L10dy

Sop10zadp.i] “TeA vsouisipd n.10ydoqojojjy

Sop10zadn.i) snsouisyno (n.10ydoqojojjy) snjLipojaf]

sop10zadn.i) vapoldaLiody

p2110.40]y> DLOoYdOqgOjO]]

po110.40]1> voydoqojol]y

sno110.407Yy> (v.40ydoqojojyy) snjLipojaf

Do110.40]1> DapoId2LIOdy

vssaidop v.np)d vi.123ulz)1]

snandapd (vuavqopua(y) SnjLpojafy

vanqip)d vandiv)d p1123UIZI1]

v21dA] *} vandip)d puaDqOIPUI (T

wnindivjd uoisvjo1d0)

Wnajov] Uo1S]0I2()

UINa1o0] WNISn]oId0)

UINa1o0] WNISD]0I2()

UINa1o0] U0ISD]0ID0)

D.4PaDnI20 DUIDGOIPUI(]

021dA] °} DAPIDIDO PUIDGOIPUI(]

112204 UOISD]0ID0)

,A:QGNBQW:B.Q SNJ1poIs0)

wnupppdsup.i WnisjoId0)

wnuppodsup.4 Wnis]oid0)

wnupppdsup.ij U01sSDjo1d0)

1N21oD] UOISD]01D()

2[19D.45 1015D]012()

I CYZSPIALY Sn]LIPOI2O

10YZSp]DALLf UOISD]01D()

1N21oD] UOISD]01D()

wnpIgn.L uoisn]oid0)

Spup]dui0d snjLpod0)

wnpup]dul0d WNisvjo}d0)

sn1pun]duiod UoISv]01d()

Quieu pIjeA

£v61 d0d

6061 SL0ZS

G881 AITI()

IBA\ PIIOAN PUODDS 93 910J9q AreSuny woly payrodor soroads womuypreq “1'1 9[qe],

Pedozoologica Hungarica



Cs. Csuzdi & A. Zicsi

12

DAPIV]O0 DUIDGOLPUI (]

DIDINDISIALIPDND “A DAPIDIDO DUIDQOIPUI(T

DIDNDIS2ALIPYID “TeA DAPIDIO0 DUIDGOIPUI (]

DAPIDIO0 DUIDGOLPUI (]

D.APaD]0 DUIDGOIPUI (]

"D21dA] "} DAPIDIDO DUIDGOAPUI(]

DAPIDIF0 DUIDGOIPUD(]

S1SU2JA0Y DUIDGOLPUI (]

S1SU2J.10Y DUIDGOLPUI(]

S1SU2]10Y "A DJoUIA DUIDGOIPUI(]

S1SU21.10Y "TeA D]oUIA DIUISTT

14oNDQG]SUDT DUIDGOIPUI(]

D21]qAq pUIPGOIPUI T

121]qAq DUIDGOIPUI(]

D21]gAq DUIDQOIPUI(]

.N‘QNNENQU puavqoLpua(y

DaPuISAd U2VqOIPUI(]

vapusAd vuavqOIPUI(J

s1sualngd buaDQOAPUI(J

SISua[in)> DUIDGOIPUS(]

DIDINIIAND DUIDGOLPUI(]

DIDINI1AND DUIDGOLPUI(]

ISUID1ID DUIDGOAPUD(]

1SW2130 DUIDGOLPUI(]

_DuId[n DUIDGOIPUI (]

puld[p puaDGOIPUI(J

DUId]D DUIDGOIPUI (]

s1sddoys1do (Duo1sIly) PIAOJIASOUAD))

sysddoysido A 1sa3np n.10ydoqojojly

s1sddoysido A 1523np n.10ydoqojojiy

s18400Yy3s51do “TeA 1523np p.10ydoqojojy

D250.4 Dap0122LI0dY

SISUaPNq ADA D250 DA0Yd0qO]O]]

1aso.1 DapPOojI2.LI0dY

D250 D.10Yd0qO]O]]F

paso. n.1oydoqojojiy

paso. v.1oydoqojojly

D3UO] DIPOIIALIOAY

p3uUoj n.10ydoqojojy

v3uoj] v.ioydoqojojy

S1suadssvl vapojda.Liody

sisuadssol v.roydoqojojiy

sisuadssol v.ioydoqojojjy

sisuadssvl v.ioydoqojojry

1Y2SA1]puDY DapP0II2LIOAY

TUDUDYA TeA [YDSAIPUDY DUaDQOIPUI(]

124 pUDY DaPOII2LIOdY

1y>sujpuny vioydoqojoj[y

1yosajpupy b1oydoqojo[y

125 pupy v.10ydoqojojjy

1181023 Dap0ojI2L10d

1181023 v.10ydoqojojy

DOIUDAJASUD.A] "TRA 1151023 D.103d0qO]O]]

DSOUI31DD DaPOId2LI0dY

§1.4]52..42] D.A0YdOGO]O]]Y

DSOUISIDI DIPOIIALIOAY

DSou1s1vI D.10Ydoqojo]y

psou1s1vd v.10Ydoqojojy

pSou1s1vd v.10Ydoqojojy

DSOUL31DD DaPOId2LI0dY

Sap10zadn.1 “TeA DSOU131DI D.10Ydoqojoj]y

vsoiqnp (°'S) bapojoraLiody

ponuod “TeA psoiqnp n.1oydoqojojjy

po1od “TeA DS0Iqnp n.10Ydoqo]oj]F

vsoignp (°'S) papojoaLiody

psoignp p.10ydoqojo]y

Do1dA] f psoignp p.ioydoqojo]y

vsoignp v.ioydoqojojjy

13512 D] [2pHi0doqo[O]]

1U2S12 DIUDSTTT

vaund 1Sy

vaand p1uasiiy

D2110.40]Y> D10Ydoqo]o]]

D21]0.10]> D10Yd0GO]O]]F

D21]0.10]y> D10Yd0qO]O]]F

Jdun.anjs (°1's) vioydoqojo]|y

JAun.anis “IeA 15a3np .1oydoqojojiy

14un.njs "IeA 1sa3np v.ioydoqojojy

pisnqo. (°1's) nioydoqojo]jy

p1snqo. v.ioydoqojo]y

puagojpuiau (°T'S) v.1oydoqojojjy

D5021]]2q D.10yd0qo]0]]

sisuaipvyaut “ul (°|'S) n.10ydoqojojjy

S1sua1pvyaul n.1oydoqojojy

sisua1pvyaul n10ydoqojojjy

SISUa1pDYaUl D10Ydoqojo]]

ninasoq “ut (°T'S) v.ioydoqojojjy

1MID250q "TeA SISU21pvyaul ».10ydoqojo][y

103] ("['S) 040Yd0qo]o]]y/

1103] D.10Yyd0qO]O]F

102] nioydoqojojy

11102] p.1oydoqojo]]y

1ag.1y ('T's) p.ioydoqojojiy

12gn.11 D.10Yd0qO]O]]}

02113 (T'S) 210ydoqoo]]y ¢

D21J23 “TeA 1S23Nnp D.10Ydoqojo]]y

Sap1041523 (°]'S) nioydoqojojiy

1041523 "A 1593np D.10Ydoqojo]Iy

1041523 "TeA 1523np D.10YdOqO]O]]y

v2120p (°T°S) DLoYdoqojo]]y

D21ODP “IRA 1523Np D.10Yd0qO]0]]y

DIODP “IBA 1S23np D.A0YdOqO]O]]Y

D21OVP “IBA 15231p D.10YdOqGO]O]]Y

SO103dS JUSAIJ

8961 15017

©6C61 ISOIZ

GS61 ASSYIANY

(88961 “©6S61) 1SOIZ pue (G561) ASSYNANY Aq AreSuny woiy pajiodar soroads wiiomypred ‘g’ [ 9[qeL

Pedozoologica Hungarica



13

Earthworms of Hungary

uoneI0qoI10d Aue Jnoyim ng (076 1) AHLYdY Io)je popnjoul sem so10ads siyJ, -
GS61) ASSYMANY J9)j® ISI[ BUNE] S} OJUI POPNOUT 91om SO10dds asay [

Kre3unp] Jo K101119 Jussaxd oy 10] papIooal jou saroadg

*

SIDIN242GN] SNJLIPOIDOLT

viojn2iaqny A wdnpup v.ioydoqojojry

vipjn2iaqni A wdnup v.ioydoqojojry

AU SNJLPOII0IT

D21dA] "} 10d1uD D10Yd0qO[O]]

diup D.10Ydoqo]ojO]]

wdiun p.10ydoqojo]]y

Wnuvjuout Uo1SvjoJdo()

wnuvjuou wnisvjoid()

WNa2o0] U0ISD]O]I()

UINa1oD] WNISD]OIO()

UIMaJoD] WNISD]0Io()

UINa1o0] WNISD]oIo0)

WNU1I1402]oD] UOISD]0IO()

Wnu1214021o0] WN1ISV]0]12()

Wnaunid Uo1Isv]0120)

WNnaunad wnisvjoio0)

wWnaunid wnisvjoio0)

WNnaunad wnisvjoio0)

MSQ%FQGQ%QG.Q SNjLpoIo0)

SS_\BE%QMN\Q‘Q wnisvjoio0)

§§§%%BQ%:§.Q A SSNGQNQNQSQU wnisvjo}o0)

SS.\BEQQMN\Q‘Q wnisvjoio0)

STUDpOASUD10pTiasd STILIPOII()

WTAPUDTIIDY WRISD]OII0)

masa sﬁwu@kw SnjipoId0)

S1SAODX2 wnisvjoio0)

MISUIPD.AT SAJLIPOIDO)

1NJSaUIPDAS WINISD]0]I()

1NJSUIPDAS WNISD]0]I()

Iy ZSppALL] SH]1IPOIO()

1YZSP]DALL] WNISD]OIO()

SNSSIULOAAdUIOD SnjrpoId0)

ISUIDSST] WNISD]0II()

ISUIDSST] WNISD]0I2()

SIIDUD] A0 SHLIPOII)

E\&ﬁtﬁNQSQU wnisvjoio0)

SISUIYUDNDADY SIPI0]14POII()

2SUDUUIDY WNISD]OIO()

SSNG§Q\QSQU wnisvjoio0)

SLU]S2LLD] SNILAGUINTT

SL]SDAL2] SNOLAGUINTT

SLIJSLLD] SNILAGUINTT

SN2JNDI2Y SHOLIGUINT

STJ[oqNd SNOLIGUITTT

SII[2QNL STOLIQUITTT

STI[2QNL STOIGUITTT

SNI[2QNL STOLIQUITTT

SNy dajod SnOLIGUINT

Sy dAjod SnOLIGUINT

SNy dajod SnOLIGUINT

Sy dijod SHOLIGUINTT

*%3>.~NMN\ SNI1AIqUIN’|

STIA1]S2] SHOLIQUINTT

SNouvIsvd SNILIGUINTT

SNoUDISDI SNIOLAGUINTT

SNouvISvI SNILIGUINTT

SNoUDISDI SNIOLAIGUINTT

SISUD[DIIDG STOLIGUINTT

SISUD[DIIDG STIOLIGUINTT

SnUDIN0JIASOULID SNJIIPOJI[]

DUDIAOJIASOUI2D DA0YdOGO]O]]

puvjuoul “jd n14o3uizj1]

puvjuoul "A vAnAIv]d buaDgoIpUd(J

BMMNRQNNV .NQ DLI23UIZ]L,]

D5S2.1dp A DANAID]d DUIDGOIPUD (]

DS52.1d2p A DANAID]d DUIDGOIPUD(]

DANAID]d ]d DIISUIZIT,]

dA1 "y pandp]d DUsDGOIPUI (]

D21dA] "} DANAID]d DUDGOIPUI (]

DANAID]d DUIDGOAPUD(]

DAPID.AJI] D]]I1UISTH

1dod A DAPID.A]I] D]]I1UISTH

Dipata4]ul DAPIDAJI] D][2TUISTH

DIpaulLLo]ul "A DAPIDAJI] D][21UISTH

DIpouLiojul "} %.E\xﬁu.\mn& A DAPID.1JI] D][o1UISTH

DIUADIDY DAPaD.112] DJ[o1UISIT

DIUADIDY A DAPaD.1]o] DJJo1UISIT

DIUADADY A DAPIDAID] D]]o1USIF

DIUADIDY TeA DAPIDA12] D][o1UDSTH

DAPIDAJI] D]]21UISTH

"dA]J DAPaD.112] D]]TUISTH

"D21dA] "} DAPIDI2] D[aTUDST]

DAPID.A]I] D]]I1UISTH

DaD]2ds DIUISIH

DaD]ads DIUDSIE

DaD]2ds DIUDSIE

SUaIN|] DIUISTH

SUa2nj] vIUIS1

puvjuomqgns piuasisy

puvjuouqns piuasisy

Dpifa] DIIaSIT

DP1120] DIUASIT

DP1120] DIUASI

DP1120] DIUASIT

DIIH0ID]Dq DIUISIT

DOTUOID]Dq D][olUdSI

DOTOID]Dq D][oTUaSI]

DOTUOID]Dq D][oTUoSI

SAPIQNL SAILAPOIPUD (]

DPIGIT DUDGOIPUD(]

DPIGNL DUDGOIPUD(]

DPIGIT DUDGOIPUD(]

DjoU24 DUIDGOLPUI (]

DjouUaA bUuavqoLpua(J

DjouUaA bUaDqoLIpU2 (|

10ySA0pIlod DU2DGOIPUD (]

10ySAOpIloa DUaDGOIPUD (]

STULIOJI]If A DAPIDID0 DUIDGOIPUD (]

SAIAUS JuAsald

BROG [ ISOI/Z

BHCH[ ISOIZ

SC61 ASSYAANY

Pedozoologica Hungarica



14

Cs. Csuzdi & A. Zicsi

Table 1.3. Earthworm species reported from Hungary by Zicsi (1991) and in the present work.

Zics1 1991 Present work
1. [Allolobophora dacica Allolobophora (s. 1.) dacica 1.
2. | Allolobophora gestroides Allolobophora (s. 1.) gestroides 2.
3. |Allolobophora hrabei Allolobophora (s. 1.) hrabei 3.
4. | Allolobophora leoni Allolobophora (s. 1.) leoni 4.
5. |Allolobophora mehadiensis Allolobophora (s. 1.) m. mehadiensis 5.
6. | Allolobophora nematogena Allolobophora (s. 1.) nematogena 6.
7. |Allolobophora chlorotica Allolobophora chlorotica chlorotica 7.
8. |Allolobophora eiseni Allolobophoridella eiseni 8.
9. |Allolobophora dubiosa Aporrectodea (s. 1.) dubiosa 9.
10. [Allolobophora caliginosa caliginosa Aporrectodea caliginosa 10.
11. [ Allolobophora georgii Aporrectodea georgii 11.
12. [Allolobophora handlirschi Aporrectodea handlirschi 12.
13. [Allolobophora jassyensis Aporrectodea jassyensis 13.
14. [Allolobophora longa Aporrectodea longa 14.
15. [Allolobophora rosea rosea Aporrectodea rosea 15.
16. |[Allolobophora ct. sineporis Aporrectodea sineporis 16.
17. [Allolobophora opisthocystis Cernosvitovia (Zicsiona) opisthocystis 17.
18. | Dendrobaena auriculata Dendrobaena auriculata 18.
19. [ Dendrobaena clujensis Dendrobaena clujensis 19.
20. | Dendrobaena cognettii Dendrobaena cognettii 20.
21. | Dendrobaena ganglbaueri Dendrobaena ganglbaueri 21.
22. | Dendrobaena hortensis Dendrobaena hortensis 22.
23. | Dendrobaena octaedra Dendrobaena octaedra 23.
24. | Dendrobaena vejdovskyi Dendrobaena vejdovskyi 24.
25. | Dendrobaena veneta veneta Dendrobaena veneta veneta 25.
26. | Dendrodrilus rubidus rubidus Dendrodrilus rubidus rubidus 26.
27. | Dendrodrilus rubidus tenuis Dendrodrilus rubidus rubidus
28. | Dendrodrilus rubidus subrubicundus Dendrodrilus rubidus subrubicundus 27.
29. | Eiseniella balatonica Eisenia balatonica 28.
30. | Eisenia foetida Eisenia fetida 29.
31. | Eisenia lucens Eisenia lucens 30.
32. | Eisenia spelaea Eisenia spelaea 31.
33. | Eiseniella tetraedra tetraedra Eiseniella tetraedra tetraedra 32.
34. | Eiseniella tetraedra hercynia Eiseniella tetraedra hercynia 33.
35. | Eiseniella tetraedra intermedia Eiseniella tetraedra intermedia 34.
36. | Fitzingeria platyura platyura Fitzingeria platyura platyura 35.
37. | Fitzingeria patyura depressa Fitzingeria platyura depressa 36.
38. | Fitzingeria platyura montana Fitzingeria platyura montana 37.
39. | Helodrilus cernosvitovianus Helodrilus cernosvitovianus 38.
40. | Helodrilus deficiens Helodrilus deficiens 39.
41. | Helodrilus mozsaryorum Helodrilus mozsaryorum 40.
42. | Lumbricus baicalensis Lumbricus baicalensis 41.
43. | Lumbricus castaneus Lumbricus castaneus 42.
44. | Lumbricus polyphemus Lumbricus polyphemus 43.
45. | Lumbricus rubellus Lumbricus rubellus 44.
46. | Lumbricus terrestris Lumbricus terrestris 45.
47. | Octodriloides karawankensis Octodriloides karawankensis 46.
48. | Octodrilus lissaensis Octodrilus compromissus 47.
49. | Octodrilus gradinescui Octodrilus gradinescui 48.
50. | Octodrilus exacystis Octodrilus gradinescui
51. | Octodrilus lissaensioides Octodrilus lissaensioides 49.
Octodrilus pseudolissaensioides 50.
52. | Octodrilus pseudotranspadanus Octodrilus pseudotranspadanus 51.
53. | Octodrilus transpadanus Octodrilus transpadanus 52.
54. | Octolasion cyaneum Octolasion cyaneum 53.
55. | Octolasion lacteovicinum Octolasion lacteovicinum 54.
56. | Octolasion lacteum Octolasion lacteum 55.
57. | Octolasion montanum Octolasion montanum 56.
58. | Proctodrilus antipai Proctodrilus antipai 57.
59. | Proctodrilus opisthoductus Proctodrilus opisthoductus 58.
60. | Proctodrilus tuberculatus Proctodrilus tuberculatus 59.
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2. SURVEY OF THE CLASSIFICATIONS OF EARTHWORMS

The classification of the family Lumbricidae within the class Oligochaeta presents one of
the greatest problems to the specialists (MICHAELSEN 1910a, Por 1941, Zicsi 1974a).
Since the fundamental work of MICHAELSEN (1900a) no comprehensive manual has
appeared on this family, furthermore, no one has even attempted to tackle the
classification of lumbricids based on up-to-date methods reflecting real relationships.

The first attempts to classify the family on relationship criteria sufficed principally
with external morphological characteristics, as for example, the colour and shape of the
body, the position of the clitellum, tubercles and the setaec. One of the first modern
research workers of the family was EISEN (1873) who distinguished four genera:
Lumbricus LINNAEUS, 1758, Allolobophora EISEN, 1873, Dendrobaena EISEN, 1873,
Allurus EISEN, 1873.

This system yet prior to the turning of the 19" and 20™ centuries was complemented
by further genera: Eisenia MALM, 1877, Octolasion and Aporrectodea (ORLEY 1885),
Notogama and Eophila (Rosa 1893a) and Bimastos MOORE, 1893.

Substantial changes were brought by the work of MICHAELSEN (1900a), in which,
besides the external morphology, the specialist also considered the structure of the
internal genitalia on which bases he tried to explain the lineages of interfamilial
relationships. The decreased number of vesicles and the dorsal shift of the spermathecal
pores were characters (today we might say synapomorphy) with special importance, thus
they received significant weight in defining these genera. The mentioned features were
supplemented with a series of so far unused characteristics, as e.g. the development of
calciferous glands, the position of the hearts, the number of the thickened dissepiments.
Basing his conception on these features, MICHAELSEN (1900a) separated five genera and
three subgenera within the family of Lumbricidae (Table 2.1).

This seemingly phylogenetically based system of MICHAELSEN (1900a) suffered only
slight changes until the beginning of the 1940s, and was applied far and wide, since the
subgenera reaching generic level the meanwhile (SVETLOV 1924), the eight genera could
clearly be distinguished from one another. The genera of Lumbricus and Dendrobaena
possessed three pairs of vesicles, but at the same time the former had even, the latter odd
setal ratio. The genera of Allolobophora, Eiseniella, Eisenia and Octolasium taken to be
more ancient possessed four pairs of vesicles. The species of Eisenia were clearly unified
by the dorsal shift of the receptacula, the members of Octolasium by having
perioesophageal testis sacs, while the genus of Eiseniella by showing up a muscular
gizzard in one segment. Only the genus Allolobophora appeared to be morphologically
heterogeneous.

Owing to the great deal of information that accumulated over the years on the
anatomical structure of earthworms, the accepted division gradually became less
applicable. It was MICHAELSEN (1910b) himself who pointed out that the separation of the
genera is difficult on genitalic structure alone. Later it became that the number of vesicles
in closely allied species, and even within one and the same species, may vary (Pop 1941,
1943b).

Meanwhile PooL (1937) studied a new character: the structure of the longitudinal
musculature, and found that on the basis of the arrangement of muscle fibres two large
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groups may be distinguished, the first group of species displaying fasciculate, the second
group pinnate structure. Based on the findings of PooL (1937) it was Pop (1941) who
revised the individual genera and proved that the number of vesicula seminalis and the
position of the receptacula seminis are wholly unsuitable to define interfamilial
relationships. According to him the family of Lumbricidae may be divided into two main
groups of species, those possessing red pigmentation and those without such pigmentation.
Of the former group showing wide setal ratio he relegated into the genus of Dendrobaena,
while those with close setal ratio and having tanylobic head into Lumbricus, those with
epilobic head into the genus Eisenia. Of the latter group, without pigmentation, the species
showing wide setal ratio were put into the genus Octolasium, while the species with close
setal ratio were relegated into the genera of Allolobophora and Eiseniella. The rather
characteristic tetraedric body end could separate off the representatives of this latter genus
and the very muscular gizzard localised in a single segment. Pop (1941) also pointed out
that according to the structure of the longitudinal musculature only the Lumbricus and the
Octolasium are homogenous (having pinnate musculature), while in the other genera both
types are represented, consequently, these genera might be polyphyletic, in fact, these
catch-all genera show up convergent evolutionary lines. Since Pop (1941) had only
information on the structure of the longitudinal musculature of a limited number of species
he did not venture to phylogenetically interpret the pinnate or the fasciculate types.

OMODEO (1956) acknowledged the simplicity of Pop’s system but he could not accept
the lack of phylogenetical bases of these catch-all genera. According to him, from
evolutionary point of view the fasciculated longitudinal musculature is a plesiomorphic,
while the pinnate type is a derived apomorphic characteristic. When revising the family
of Lumbricidae he considered a series of new features, as e.g. the number of
chromosomes, the structure of diverticula of the calciferous glands, the specificity of
embryogenic development. Consequently, OMODEO (1956) divided the family of
Lumbricidae into two subfamilies: Eiseniinae having 11 chromosomes (with only one
genus: Eisenia), and Lumbricinae having 18 chromosomes (the rest of the genera).

A great disadvantage in the utility of OMODEO’s division into genera and subgenera
was the small number of taxa that he examined. The majority of the species has been
known to him only from the literature, thus, his newly introduced characteristics could
not be appreciated since these descriptions lacked reference to many of such data. In
many instances when relegating species he simply used the traditional features (e.g.
genitalia) or simply relied on his “taxonomic intuitions”. Owing to these shortcomings a
big share of the taxonomists (PLISKO 1973, SAPKAREV 1972, ZicsI 1968a) returned to the
classification of Popr (1941).

The comprehensive revisionary work of BoucHE (1972) unfortunately, relied on a very
small number of studied species, thereby the system of the family Lumbricidae was
entirely dissipated. BOUCHE in his work described some 70 new species, subspecies and
varieties (although the valid nomenclatorial codes definitely prohibited such practice).
Furthermore, many species names published from the territory of France he synonymised
without heed to the law of priority. He erected seven new genera and subgenera in his
revision, separated a total of 17 genera and subgenera within the family frequently based
on quite inapplicable criteria (Table 2.1). Since his division practically relied on the fauna
of France, and it was not quite clear what features were employed in the separation of the
genera, it proved to be wholly inapplicable (PEREL 1979).
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A few years after the publication of BoucHE’ work (1972) a specialist of exotic
earthworm families (Megascolecidae, Octochaetidae) GATES (1975) drew the attention to
new characteristics in elucidating the systematic conditions of Lumbricidae: the
nephridial bladders that have been suitable features in other families (PICKFORD 1937).
By considering the shape of the bladders and the structure of the calciferous glands new
diagnoses were given for the genera of Eiseniella, Octolasion, Bimastos and Helodrilus
(GAtES 1975), and erected the genera of Eisenoides GATES, 1969, Satchellius GATES,
1975) and Murchieona GATES, 1978.

In accepting the suggestion of GATES (1975) it was PEREL (1976a, b, 1979) who
examined the nephridial bladders of at least one-third of the species and attempted to
elucidate the evolutionary processes within the family of Lumbricidae. She supposed that
the lack of nephridial bladders indicates a plesiomorphic state, and through evolution new
and intricate types of bladders developed.

However, the shape of the nephridial bladders alone was not sufficient to un-
ambiguously distinguish the genera, so complementary characteristics had to be
considered, like the setal ratio, colour, prostomium, musculature. This new system had
again several drawbacks. Apparently, unambiguously monophyletic genera were
Lumbricus and Eseniella as specified by Pop (1941) and the Allolobophora (Svetlovia)
erected by her. The other hand, the genus Allolobophora comprised some half of the
described species, and clearly was a very heterogeneous group, which held true also for
Dendrobaena. Both genera incorporated groups of species displaying differently
structured calciferous glands and musculature, which obviously conclude to polyphyly.
The other problem with the revision of PEREL was that she repeated the mistakes
committed by her predecessors in endeavouring to accomplish an overall family revision,
mainly on the basis of the fauna of the Soviet Union, obviously not knowing about half
of the species involved. So, the North-American genera of Eisenoides, Bimastos, the
South-European Satchellius, Murchieona, furthermore all the species relegated by
BoucHE (1972) into the genera of Prosellodrilus, Ethnodrilus, Orodrilus and Scherotheca
were wholly left out, thus, in spite of all the valuable parts of this work her experiment
proved to be rather unsuccessful.

Fortunately, a few years later successful steps were made (Zicsi 1978, 1981a, 1985) in
the revision of the genera Allolobophora and Dendrobaena causing most of the
consternation, still no final solution was really offered. This fact inspired in the 1980s and
1990s the earthworm research workers of Yugoslavia to revise, first, the genus
Allolobophora (MRSIC and SAPKAREV 1988), then the whole of the family. The work of
MRSIC (1991) has not yet been critically assessed. The 38 genera and subgenera (11 new)
(Table 2.1) were revised deriving again from a restricted, comparatively small area. In
fact, it is restricted to the fauna of the Balkan Peninsula, at a time, when the phylogenetic
evaluation of the features and the employment of the up-to-date systematic (cladistic,
phenetic) methods were used far and wide, but had been left out of consideration here.
This new system was adopted and complemented in examining the West-European fauna
by Qiu and BoUCHE (1998b) in a new family revision, and it was the first occasion when
the degrees of relationship among the genera were to be shown. Thus, within the family
of Lumbricidae the genera were shared among three subfamilies and 16 tribes by
following the classification of the phenetic method. The system obviously bears all the
disadvantages of phenetics, e.g. the lack of weighting the characters, which result in the
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appearance of para- and polyphyletic groups (WILEY 1981, MAYR and ASCHLOCK 1991).
So such groups may come into a common subfamily, as for example, Fitzingeria ZiCsl,
1978 and Cernosvitovia OMODEO, 1956, which, according to our standing knowledge
have represented two different evolutionary lineages. The species in the genus
Fitzingeria possess widely paired setae, red pigmentation, pinnate musculature and
nephridial bladders of the octaedra type, on the other hand, those of the genus
Cernosvitovia lack red pigmentation, possess closely paired setae, the musculature is
fasciculated, and the nephridial bladders are U-shaped. The only common feature is that
in both groups the male pore is shifted back, toward the clitellum, which is supposedly
homoplasy in this case.

Unfortunately the authors have not even attempted to carry out a species-group
revision however since the last comprehensive work of such a nature (Zicsi 1982a) —
wherein of the so far published 561 specific name 268 proved to be valid — the number
of the described species has risen by a further 400. These almost 700 species names are
shared among 63 genera considering the work of Qiu and BoucHE (1998b) (Table 2.2).

Since the so far completed revisionary works (OMODEO 1956, BOUCHE 1972, MRSIC
1991, Qiu and BoucHE 1998b) were based on materials deriving from rather localised
regions, obviously only parts of the known species were truly studied. So it was not
surprising that no phylogenetically correct system could be elaborated for the family of
Lumbricidae. This concluded to the fact that by reading any one of the works the clear
species interpretation remained for those in the inner circle, i.e. only for the intimate
taxonomists of earthworms (REYNOLDS 1998).

In our present book neither we had even attempted to make a revision, so in the
relegation of the Hungarian species we considered only those genera which had been
accepted in one of our previous works, which by now are taken to be well outlined (ZicsI
and Csuzpi 1999).
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Table 2.2. Classification of the family Lumbricidae by Qiu & BoucHE (1998b)

subfamily tribe genus subgenus
Lumbricinae Prosellodrilini Prosellodrilus Prosellodrilus
Pyrenodrylus
Kenleenus
Italobalkaniona
Zophoscolexini Zophoscolex Zophoscolex
Agquilonibericus
Euibericus
Castillodrilus
Ethnodrilus
Kritodrilus
Cataladrilus Cataladrilus
Latisetinella
Scherothecini Scherotheca Scherotheca
Corsicadrilus
Rosanus
Opothedrilus
Eumenescolex
Pietromodeona
Eophila Eophila
Trapezonscolex
Avelonini Avelona
Koinodrilus
Eiseniona
Nicodrilus Nicodrilus
Rhodonicus
Heraclescolexini Heraclescolex
Eisenini Eisenia
Allolobophorini Allolobophora Allolobophora
Gatesona
Pannoniona
Serbiona
Microeophilini Microeophila
Perelia
Alpodinaridella Alpodinaridella
Dinaridella
Karpatodinariona
Eisenoidini Eisenoides
Lumbricini Lumbricus
Octolasionini Octolasion
Octodrilus
Octodriloides
Debdrobaenini Dendrobaena
Satchellius
Dendrodrilus
Iberoscolex
Eiseniellini Eiseniella
Orodrilus
Meroandriella
Reynoldsia
Helodrilini Helodrilus Helodrilus
Acystodrilus
Proctodrilus
Spermophorodrilinae Spermophorodrilini Spermophorodrilus
Healyella
Hydrilus
Bimastosini Bimastos
Murchieona
Postandrilinae Postandrilus Postandrilus
Merandrilus
Galicianadrilus
Cernosvitovia Cernosvitovia
Zicsiona
Fitzingeria
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3. NOTES ON THE TAXONOMIC CHARACTERS

3.1. EXTERNAL CHARACTERS
Body size and number of segments

The body size and segment number could vary in a great extent in a species; therefore
these data are regarded only as informative ones. However OMODEO (1956) called the
attention, when a group of earthworms has extremely large size that corresponds to a
great number of segments sometimes attaining 4-500. This group of species occurs
mainly in the Mediterranean region and thought to be very archaic, originating from the
tertiary (OMODEO 1956). It seems that the large body size and the great number of
segments are plesiomorph characters, so it is not surprising, that the genus Eophila
delimited by these characters (OMODEO 1956) subsequently was found to be incorrect
(MRSIC 1991).

Pigmentation

A part of the earthworm species possesses porphyrin based purple pigments located in
pigment cells in the subcuticular muscle layers (KoBAYAsHI 1928). The evolutionary
significance of the presence of this pigment was recognized by Pop (1941) who
successfully used this character to delimit earthworm genera such as Dendrobaena and
Eisenia. This character is generally used since then by earthworm taxonomists but its
monophyletic origin is yet to be proved.

Prostomium

The prostomium is an anterior lobe covering dorsally the mouth. There are three main
types of prostomium (fig. 3.1A, B) that might represent a transformation series from the
most primitive prolobous that is independent from the peristomium (the first true
segment) to the tanylobous form that has a tongue completely dividing the peristomium.
The overwhelming majority of the species possess epilobous prostomium. The most
primitive prolobous state could be found in several species of the “archaic”
Allolobophora sensu lato, and the tanylobous form is characteristic for the genus
Lumbricus, but rarely it could also be observed in other species provided with purple
pigment.

Fig. 3.1.A. Different types of head of earthworms: a. prolobic, b. epilobic open, c. epilobic closed, d. tanylobic.
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a | b

Fig. 3.1.B. Epilobic open head of Allolobophora chlorotica (a.), tanylobic head of Lumbricus rubellus (b.).

Fig. 3.2. Dorsal view of an earthworm: a. head, b. dorsal pore, c. clitellum.
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Dorsal pores

The body cavity communicates with the exterior by the dorsal pores (fig. 3.2). The
position of the first pore within a species is more or less constant. In Lumbricidae most
of the species have the first dorsal pore around intersegmental furrow 5/6, but sometimes
it may be difficult to find. Occasionally it is missing, and rarely it shows a great variation
even within a population (FENDER, 1982), so it has only a limited use in taxonomy.

Nephropores

The nephropores are the external openings of the nephridia. Usually they are located at
the anterior margin of each segment beginning with segment iii. The position of the pores
is constant within a species and could follow a straight line just above setae b (aligned)
or variable above setaec b and far dorsal to d. In several species the variation of the
position of nephropores are quite regular being ...BdBdBdBd... in each consecutive
segments (alternating) but most frequently they are randomly distributed (irregular). In
other families such as Acanthodrilidae the distribution of nephropores is used to define
monophyletic groups (PICKFORD 1937). Several attempts have been made to use this
character in Lumbricidae as well (FENDER 1982, Qiu & BoucHE 1998d) but a thorough
investigation of this character is still missing. QU & BoucHE (1998d) regard the aligned
nephropores in setal line b as primitive and the irregularly alternating ones as derived.

Male pores

The usual location of male pores in Lumbricidae is on segment xv, but in the species of the
genera Fitzingeria, Octodriloides, Cernosvitovia, Postandrilus its position moved
backwards toward the clitellum. This phenomenon is regarded as synapomorphy for the
species of the above-mentioned genera (Zicst 1978, 1986, MRSIC 1991, Qiu & BOUCHE
1998a), but its homoplasious nature for the genera listed already has been demonstrated
(MRSIC 1991). In spite of this, recently QiU & BoucHE (1998a) united into a separate
subfamily (Postandrilinae) the genera possessing male pores on the clitellum (Fitzingeria,
Cernosvitovia, Postandrilus) creating so a polyphyletic taxon, that is simply unacceptable.

The position of the male pores sometimes is shifted forwards as in Eiseniella. In such
a case it could be found on the segment xiv or xi7i, but it is highly variable even within a
specimen (i.e. there are specimens with asymmetric male pore positions). Because of this
variability PEREL (1997) criticized the use of male pores as taxonomic character and she
rejected all of the above-mentioned genera.

We have to agree with Zicsi (1978, 1986) and MRSIC (1991) that in a distinct
evolutionary lineage the backwards shifting of the male pores might be interpreted as
synapomorphy and the genera so defined are monophyletic ones.

Besides the location of the male pore, its size and segmental position also show
variation to some extent. The size of the male pore could vary from the minute, hardly
seen state to the extreme large ones (fig. 3.3), but it is usually constant within a species.
Sometimes, mainly in species with tendency toward parthenogenesis, the male pore is
variable in size even inside a population (for example D. octaedra).

The male pore is usually found ventro-laterally aligned with, and between setae b and
¢, but in most of the species of the genus Bimastos (and Healyella) the male pore is
situated more ventrally and post-setally between setae a and b (fig. 3.4).
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1 P
Fig. 3.3. Male pores of earthworms: a. minute male pore of Lumbricus rubellus, b. male pore with glandular
crescent of Lumbricus terrestris, c. outsized male pore of a Bimastos species.

Fig. 3.4. Post-setal male pore of Bimastos palustris: mp. male pore, cl. clitellum.
Female pores

The female pores frequently inconspicuous, are on segment xiv just above setae b except
Eiseniella where they are in or ventral to setal line a. This unique feature well
characterises the genus Eiseniella.

Spermathecal pores

The spermathecal pores when present, open in the intersegmental furrows of the
preclitellar part of the body. They could usually be found in setal line ¢d but in several
cases a dorsal shifting up to the mid-dorsal line could also be observed (fig. 3.5).

The external openings of spermathecae always had a great importance in earthworm
taxonomy. In earlier systems this character has been used to separate genera (ROSA
1893a, MICHAELSEN 1900a), but later Pop (1941) demonstrated that the position of
spermathecal pores is in a continuous transition from setal line ¢ to the mid-dorsal line
even between different populations of D. byblica (considered now to be superspecies).
Furthermore the dorsal shifting of the spermathecal openings may have arisen
convergently so it is erroneous to place, for example, Enterion roseum representing the
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Fig. 3.5. Setal arrangements and receptacle openings in earthworms: A. closely paired setae, receptacles
open dorsally, B. widely paired setae, receptacles open in setal line ¢, C. separate setae, receptacles open in
setal line d. Rec = receptacles, a, b, ¢, d, = setal lines.

unpigmented “Allolobophora s.1.” forms to the genus Eisenia apparently belonging to a
completely different evolutionary lineage.

Clitellum

The shape and the position of the clitellum and the number of segments occupied by it
belong to the most important characters in lumbricid taxonomy. Without a fully
developed clitellum the exact identification of a species is almost impossible. We have to
emphasize that the stability of the clitellar positions may be variable in different genera.
For example in the genera Lumbricus and Octolasion almost no variation could be
observed. One segment difference in the position of the clitellum represents an other
species (e.g. L. rubellus 27-32, L. castaneus 28-33). In the genera Allolobophora (s.1.)
and Aporrectodea there is a higher variation, but we must stress that the great fluctuation
found sometimes in the literature might be in close connection with the incomplete
maturity of the specimens in question (ZicsI 1963).

The clitellum is usually saddle-shaped, i.e. ventrally interrupted, but in several species a
more or less equally developed ring-shaped clitellum could also be observed. The complete
ring shaped clitellum as synapomorphy led Zicst (1981a) to define the genus Bimastos,
uniting unique worms from Asia Minor and North America into the same genus (fig. 3.6).
It is difficult to decide which of the two states should be regarded as apomorph, but in the

Fig. 3.6. Ring shaped clitellum of a. Bimastos sp. from North America and b. Bimastos (?Healyella) syriacus
from Israel.
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more primitive Oligochaeta families such as Moniligastridae, Enchytraeidae etc. the ring-
shaped clitellum is universal, so this might be the plesiomorph state.

Tubercles

Besides the clitellum the tubercles are the other important characters defining earthworm
species. Its position and the number of segments occupied by them are more stable than
that of the clitellum and it appears in an earlier stage of sexual maturity. There are
differently shaped tubercles, but its taxonomic and phylogenetic affinities are unknown.
The simplest forms are the band-like tubercles that are more or less continuous glandular
swellings on the ventral edge of the clitellum (fig. 3.7a). A second stage when the bands
possess ventral knobs at the two edges and finally these could be separated. This
transition could easily be observed in the different forms of Ap. caliginosa (fig. 3.7b-d).
The other form is the sucker-like tubercles, when several distantly standing suckers
represent the tubercula pubertatis. The hump-shaped tubercle where the central hollow is
missing should be regarded as the variation of the sucker-like ones (fig. 3.8a, b).

Fig. 3.7. Different types of tubercles of earthworms: a. band-like tubercles of Eisenoides loennbergi,
b. band-like tubercles of Aporrectodea caliginosa (morph trapezoides), c¢. band-like tubercles with knobs of
Aporrectodea caliginosa, d. distinct knob-shaped tubercles of Aporrectodea caliginosa (morph tuberculata).
th. = tubercle

Setal ratio

In Lumbricid earthworms there are eight setae on a segment, arranged either into close
pairs or wide pairs or they are evenly distributed over the segment (fig. 3.5). Pop (1941)
was the first, who recognised that the setal arrangement is a useful character to delimit
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Fig. 3.8. Sucker-like tubercles: a. true suckers of Allolobophora chlorotica, b. hump-like tubercles of
Allolobophora (s. 1.) leoni.

earthworm genera. Conventionally the closely paired state of the setae is regarded as
primitive and the distantly standing as derived one (MRSIC 1991).

It is in use even today, but there are some uncertainties because in some cases a
continuous transition could be observed from the closely paired state to the distantly
standing one. For example the only difference between the genera Dendrobaena and
Eisenia lies in the different setal arrangement. But in the Caucasus region the different
subspecies of Eisenia grandis show a continuous transition of this character from the
closely paired state (. grandis perelae KVAVADZE, 1973) through the widely paired ones
(E. grandis ganjiensis KVAVADZE, 1985, E. grandis grandis MICHAELSEN 1907) to the
distantly standing (Dendrobaena veneta) dissolving the traditional delimitation of the
two genera. The same situation was recorded by Zicsi (1981a) within the Turkish species
of the genus Bimastos.

Genital tumescenses

In Lumbricidae there are glandular swellings associated with particular setae or setal
pairs. They are usually found in the preclitellar segments around setae ab or rarely cd (fig.
3.9). The number and segmental position of these papillaec are highly variable even
among the different specimens of the same population, furthermore, its number strongly
corresponds with the sexual activity of the specimens in question. The taxonomic value
of this character thought to be very limited (BoucHE 1972, Zicsi 1974a, PEREL 1979).

Copulatory setae

In Lumbricidae there are two types of setae. The general setae are sigmoid in shape with
sharply pointed tip. There is an other type of setac associated with the genital
tumescences. They are called copulatory (or genital) setae because they take part in the
process of copulation. A copulatory seta is straight with grooved ectal part (fig. 3.10).
Depending on the number of furrows the ectal part of a copulatory seta could be trihedral
or tetrahedral (KvAvADZE 1993).

Rota and ERseUs (1997) investigated the length distribution and the ectal-part / ental-
part ratio of the copulatory setae in different population of D. attemsi and found
significant geographical differences.

Unfortunately we have data only of a few species on the copulatory setae, therefore we
could not form an opinion of its taxonomic and systematic value yet.
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Fig. 3.9. Ventral view of earthworms. Gt = genital tumescences, Th = tubercle.

'{
Fig. 3.10 Genital seta: a. the whole seta, b. tip of the seta.
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3.2. INTERNAL CHARACTERS

Dissepiments

The segments are internally separated by the dissepiments or septa. Usually these septa
are thin, but after the pharynx several dissepiments might be thickened and highly
muscular. The muscularization of the septa is connected with the subterranean
movements of the earthworms (MICHAELSEN 1928) and so it may correspond with the
ecological characteristics of the species.

Hearts

The anterior commissures between the dorsal and ventral vessels contain contractile
filaments responsible for the blood circulation. These commissures are called hearts or
pseudohearts. They usually are situated between segments vi—xi. A so-called
extraoesophageal vessel could be found in segment xii that runs ahead (fig. 3.11). In
several cases the hearts of segments x or xi disappear and the extraoesophageal vessels
are also missing. These characters are quite useful to delimit natural groups in the genus
Dendrobaena.

Fig. 3.11. Vascular system of earthworms. dv = dorsal vessel, eoe = extraoesophageal vessel, vw = ventral
vessel, oeh = oesophageal hearts, arrows indicate the direction of blood flow.

Calciferous glands

The location and structure of calciferous or Morren’s glands are among the most
important characters in earthworm taxonomy. Usually the glands are situated in segments
x—xiv and open either via a dilatation (calciferous sac) in segment x or directly in segment
xi and/or xii into the oesophagus. The calciferous sac, if present, may open laterally or
posterio-laterally into the oesophagus (fig. 3.12). In our opinion the two types of
calciferous glands (open via calciferous sac vs. open directly) might represent
independent evolutionary lineages, and the sac opening posterio-laterally might represent
one of the apomorph states.

Pedozoologica Hungarica



30 Cs. Csuzdi & A. Zicsi

Fig. 3.12. Different types of calciferous glands: a. calciferous glands open directly in 11, 12, b. calciferous
glands open via vertical calciferous sacs, c. calciferous glands open via posteriolateral calciferous sacs.

Gizzards

The presence or absence and the location of muscular gizzards are of high systematic
importance in all families of earthworms. Regarding its location on the digestive canal
basically two main types of muscular gizzards may be distinguished: the oesophageal and
the intestinal gizzards. In Lumbricidae intestinal gizzard may be observed at the
beginning of the intestine. Usually it occupies two to four segments in the region of xvii-
xx. In Eiseniella and in several species of Bimastos the gizzard occupies the segment xvii
only. In all other genera the gizzard has a larger extension, but the exact dimension is
sometimes very difficult to determine. This might be the main reason for the different
data in the literature.

Thyphlosoles

The use of the shape of typhlosoles in earthworm taxonomy has long been debated. SzUTS
(1913) was the first who assigned evolutionary importance to this character. Subsequent
authors regarded the shape of typhlosoles as ecological adaptations with limited
taxonomic value (Zicsi 1974a, BoucHE 1972, PEREL 1979, MRSIC 1991).

Three main types of typhlosoles could be distinguished, the trifid typhlosole with three
lobes that themselves may be branched, the bifid one with two lobes, that also may further
be branched and the simple lamelliform type (fig. 3.13a-c)

Fig. 3.13. Main types of typhlosole of earthworms: a. simple lamelliform, b. bifid, c. trifid.
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In surveying the literature it seems that the trifid typhlosoles represent the more
plesiomorph state and the simple lamelliform is the apomorph one, but the homoplasic
evolution of these forms in the species belonging to different lineages is highly probable.

Excretory system

The structure of the excretory system is the most widely used character to draw
evolutionary conclusion of earthworm taxa.

The excretory system may be exonephric when each nephridium discharges through a
nephropore, or enteronephric when the nephridia discharge via a common collecting
canal opening into the intestine before the anus (fig. 3.14).

Fig. 3.14. Excretory system of earthworms. 4. exonephric excretory system without nephridial bladders, B.
enteronephric excretory system. n = nephridium, np = nephridiopore, cc = collecting canal.

The exonephric nephridia may possess a nephridial bladder that has a variety of forms.
The simplest and perhaps the most primitive state is the saccular nephridial bladder that
might be a real sac-like or sausage-like formation. The biscuit-shaped (or octaedra type)
nephridial bladder represents a modification of the sac-shaped bladder that sometimes
may alternate in a specimen. The other main type is the curved nephridial bladder where
the end of the bladder is bent, either forwards (cephalad) or backwards (caudad) dividing
the bladder into an ectal (closer to the nephropore) and an ental part. The ectal and ental
part may partially or completely be fused creating the fishing-hook shaped, ocarina-
shaped the bilobate and the sigmoide nephridial bladder (fig. 3.15A-E).

Several authors (PEREL 1979, MRSIC 1991) attribute a great importance to the position
of the ental limb, dividing the genera into two groups one with ental limbs bent ahead and
an other with limbs bent tailwards. We agree with OMODEO (2000) that the evolutionary
implication of this attribute is a bit overestimated and further (supposedly molecular)
investigations are required to clear its importance in systematics.

The lack of nephridial bladders is usually thought to be a primitive condition (PEREL
1979, MRSIC 1991), but all of the possible outgroups of Lumbricidae possess nephridial
bladders. In Hormogaster they are backward bent, U-shaped in the front of the body and
becoming bilobate toward the tail end.

Structure of the longitudinal muscle layer

The characteristic arrangement of the longitudinal muscle bundles was one of the first
somatic characters initiated to replace the highly variable sexual ones (PooL 1937). Pop
(1941) successfully used this property to affiliate correctly several earthworm species. He
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Fig. 3.15. Different types of nephridial bladders in earthworms: 4. sausage-shaped nephridial bladders and
its variations. @ = sausage-shaped, b1 = biscuit-shaped (octaedra-type), b2 = bilobate; B. cephalad bent
nephridial bladders. # = U-shaped, j = J-shaped, & = hook-shaped; C. Nephridial bladders with ectal ampulla.
a = nephridial bladder from the anteclitellar segments, b = nephridial bladder from the postclitellar segments
of 4. (s. 1.) leoni, ¢ = sigmoide nephridial bladder from the postclitellar segments of A/lolobophora (s. 1.)
nematogena, o = opening to the nephridiopore. D. Caudad bent nephridial bladders. a = J-shaped,

b = ocarina-shaped, o = opening to the nephridiopore. E. Caudad bent nephridial bladders. # = U-shaped,
b = inverse J-shaped, ¢ = bilobate, 0 = opening to the nephridiopore.
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regarded the two types of musculature (the fasciculated and the pinnate type) as two
independent evolutionary lineages. Subsequent authors (OMODEO 1956, PEREL 1968)
regarded the fasciculated type to be more primitive and the pinnate type the more
advanced one, and described a series of intermediate forms (fig. 3.16).

Fig. 3.16. Different types of the longitudinal musculature of earthworms: a. pinnate, b. intermediate,
c. fasciculated.

Testes

Earthworms usually possess two pairs of testes in segments 10 and 11 (holoandric
condition) (fig. 3.17). They are minute and hardly seen, therefore data on testes found in
the literature are mostly conclusions drawn from the number of male funnels that are
more evident iridescent organs. In some cases the number of testes (and the
corresponding male funnels) is reduced (meroandric condition). If the testes in segment
10 are missing then it is a metandric condition, if the testes in segment 11 are lacking then
it is a proandric condition (fig. 3.18A, B). From evolutionary point of view meroandry is
an apomorph state, but it has evolved independently several times in Lumbricidae.
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Fig. 3.17. Genital organs of earthworms. ep = epididymis, mf'= male funnel, n = nephridium, od = oviduct,
o = ovary, of = ovarian funnel, rec = receptacle, sd = sperm duct, ¢ = testis, ves = vesicle.
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Fig. 3.18. Reductions of male genitalia: A. proandry, B. metandry. o = ovary, ¢ = testis, #s = testis sac,
v = vesicle.

Vesicles

The sperms produced by the testes are stored in the vesicula seminalis or simply vesicles.
The number of vesicles in case of holoandry could be two, three or four pairs in segments
11,12; 9, 11, 12 or 9—12. Because the vesicles are in close association with the testes, in
case of meroandry the number of vesicles is also reduced, but in a special way. In
proandry the vesicles from segments 10 and 12 are missing because the testes in 11
supply sperms to these vesicles. In metanrdy the vesicles from segments 9 and 11 are
missing because the testes in 10 supply sperms to vesicles in 9, 11 (fig. 3.18A, B). It is
clear that these arrangements of vesicles are apomorph states, but it is yet to be decided
that from the classical situations which represents the plesiomph condition. Pop (1941)
presumed a reduction from the four pairs (9-12) condition to the two pairs (11, 12)
condition, but OMODEO (1956) argued for just the opposite process. Because all of the
possible outgroups of Lumbricidae (Vignisa, Ailoscolex, Hormogaster) possess only two
pairs of vesicles in segments 11 and 12 we have to conclude that this might be the
plesiomorph condition but in several cases a reversion from the apomorph four pairs state
(9—12) should not be excluded.

Testis sacs

The testis sacs are coats of connective tissue covering the testes, male funnels and
sometimes also the vesicles and hearts in a segment. If the testis sac covers only the testis
and male funnel then it is called oesophageal testis sac, if it covers the heart and the
vesicle (if present) then it is called perioesophageal testis sac. The presence of testis sac
may cause the reduction of vesicles and consequently the testes (Zicst 1971a) (fig. 3.18A,
B). Unfortunately the testis sac is one of the first organs perishing owing to bad
preservation and in such a case only the remnants of the testis sacs may be observed. It is
uncertain that the so-called free sperms or “aufgefranste Testikelblasen™ are the remnants
of the true testis sac or really free sperms stored in the cavity of the testis segments.
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Receptacles

Receptacles or spermathecae are invagination of the peritoneum with function of storing
sperms from another individual received during copulation. The number and position of
receptacles had a primary importance in the early Lumbricid systems, until Pop (1941)
demonstrated that its position is highly variable even within a species (or superspecies).
Usually they open in setal line ¢d but frequently a dorsal shift may be observed up to the
mid-dorsal line (OMODEO 1956 fig. 2.). In all likelihood the ancestral condition is opening
in the cd line because this is the case also in Vignisa, Ailoscolex and Hormogaster.

The situation is more complicated regarding the number of the spermathecae. Most
frequently there are two pairs of spermathecae in segments 9 and 10, but in several cases
the number of receptacles may be up to ten pairs between segments 6 and 18. OMODEO
(1956) regarded the most derived feature the presence of two pairs of receptacles in
9/10-10/11 and it has been (though implicitly) accepted by MRSIC (1991) as well. The
outgroup analysis is not so obvious. In Ailoscolex there are two pairs of spermathecae in
8/9, 9/10, in Hormogaster 2-4 pairs between 8/9 and 12/13, and in Vignisa two pairs in
9/10, 10/11.

Epididimys

The ental part of the sperm duct just under the male funnel is sometimes coiled (fig. 3.17).
This more or less developed clew is named epididimys. OMODEO (1956) was the first who
called the attention to this structure, and found it quite stable in closely related species.
Unfortunately this character is scarcely mentioned in species descriptions, therefore its
usefulness is yet to be decided.
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4. REMARKS ON THE PHYLOGENY OF LUMBRICIDAE

The phylogeny of earthworms seems to be a rather neglected field of research. In the last
hundred years of earthworm taxonomy quite a few scientists dealt also with systematics.
The first among them was MICHAELSEN (1910b) who thought that the phylogeny of
earthworm genera went through two independent lineages. One of them stemmed from
the archaic earthworms and led to the genus Eisenia and therefrom to genus Eiseniella.
This lineage is characterised by the presence of porphyrin-based red pigment, the closely
paired setae and spermathecae open above setal line d. The other main lineage is
suggested to have run towards Allolobophora and therefrom into three directions. One
leading to Dendrobaena and afterwards to the genus Lumbricus (line with red pigment),
the other to Eophila and then Bimastus (decreasing the number of vesicles from four to
two). The third line led from the genus Allolobophora directly to Octolasium (pigment
lacking, setae distantly standing). According to contemporary views, MICHAELSEN
(1910b) hypothesised the phylogeny going through recent groups, therefore the tree
presented (fig. 4.1) is not directly comparable to the subsequent ones (for easy use we
have moved the recent taxa to terminal position).

Eisenia Eiseniella Allolobophora Octolasium Dendrobaena Lumbricus Eophila Bimastus

Lumbricidae

Fig. 4.1. Phylogeny of earthworms according to MICHAELSEN (1910) (modified).

Pop (1941, 1943b) emphasised that the system proposed by MICHAELSEN (1910b) is
not natural, because it is based on polyphyletic groups. In the revision of the family
Lumbricidae Pop (1941) argued that the phylogeny could better be revealed by using
somatic characters such as the setal arrangement, pigmentation and the structure of
longitudinal musculature instead of the anatomy of the genitalia. In his widely cited work,
Pop (1941) did not deal with the phylogeny of earthworm in detail, but in the book on
earthworms of Romania (Por 1949) he presented a remarkable analysis of the subject. He
proposed to divide the family into two subfamilies on the basis of the presence or absence
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of subepidermal red pigment, but he failed to erect the subfamilies formally. In the two
lineages (subfamilies?) he made a further division on the basis of the setal arrangement
(fig. 4.2). He was well aware of the problem that his classification could not solve all the
questions raised by the previous systems (Rosa 1893a, MICHAELSEN 1910b) because of
the polyphyly of some genera such as Allolobophora and FEisenia.

Eiseniella Criodrilus Allolobophora Octolasium  Dendrobaena FEjsenia Lumbricus

short
clitellum

testis sacs

setae close [ ] Il sectae distant I [ ] setae close

—{

pigment lacking | red pigment

Lumbricidae
Fig. 4.2. Phylogeny of Lumbricidae according to Pop (1949) (modified).

The other drawback of the phylogeny proposed by Pop was the inclusion of a quite
independent earthworm group, namely the Criodrilus that perhaps belongs to Almidae
(JAMIESON 1988).

OMODEO (1956) in revising the family Lumbricidae rearranged a number of species
placed by Pop (1941) into polyphyletic catch-all groups and erected several new
monophyletic subgenera such as Dendrodrilus within Dendrobaena and Octodrilus
within Octolasium.

During the revision he emphasised the importance of the chromosome number in the
evolution, and on the basis of this phenomenon he divided the family into two basic
evolutionary lineages. Into the first and more primitive subfamily Eiseniinae belongs the
genus FEisenia with eleven pairs of chromosomes. This chromosome number correlates
with that of some primitive semi-aquatic worms such as Drilocrius, Alma, Criodrilus and
Sparganophilus, therefore OMODEO (1956) proposed that the possible ancestor of the
family Lumbricidae might be similar to the primitive Sparganophilus. The other lineage
possesses basically eighteen pairs of chromosomes, but polyploidy does occur. Most of
the genera belong into this lineage: the subfamily Lumbricinae. Among Lumbricinae
genera the evolution went through two directions. The more primitive Helodrilus and
Dendrobaena are characterised by lacking calciferous diverticula in segment 10, while it
is present in all the other genera. Among the genera provided with calciferous diverticula
the most primitive is the Cernosvitovia from which a number of other genera had arisen
(fig. 4.3).
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The detailed analysis of OMODEO (1956) has revealed several interesting relationships
such as the basal position of the genus Helodrilus in respect of Lumbricinae, the possible
connection between Dendrodrilus and the Octolasium—Octodrilus line and the relative
apomorph position of the genus FEiseniella, but the two basic lineages of evolution
hypothesised, has not been approved by the subsequent studies (MRSIC 1991, QU &
BoucHE 1998Db).

Eisenia ilus D [o] i ium Cer itovia Mi ila Eophila iseni i L

L] )l ||

Eiseniinae I Lumbricinae

Fig. 4.3. Phylogeny of Lumbricidae according to OMODEO (1956) (modified)

Recently MRSIC (1991) and QiU & BoucHE (1998b) dealt in detail with the phylogeny
in the family Lumbricidae. MRSIC (1991) analysed thoroughly the structure of the
excretory system, and tried to reconstruct the phylogeny of earthworms in agreement
with the proposed evolution of this organ. Where the nephridia did not give enough
information other characters such as the position of male pore, calciferous glands,
spermathecae were also used. The main advantage of the work of MRSIC (1991) was the
applying weight to the characters used, and so adopting a basic cladistic technique. He
differentiated four main evolutionary lineages. The first one comprises the genera
Helodrilus, Proctodrilus and perhaps Dipoprodrilus characterised by the lack of
nephridial bladders, the second the genera with simple (sausage-shaped or its variations)
nephridial bladders. The third line contains the so-called western genera possessing U- or
J-shaped nephridial bladders with backward-bent ental limb, and the fourth one the
eastern forms with forward-bent ental limb. This scenario did not take into account the
possible convergent evolution of the shape of nephridial bladders. Unfortunately the
methodological and technical development of the phylogenetic methods (HENNIG 1966,
WILEY 1981, FARRIS 1988, FELSENSTEIN 1989, 2002, SWOFFORD 1990) has also not been
utilized therefore the tree proposed (fig. 4.4) seems hardly better established than the
previous ones.

Qu and BoucHE (1998b) presented a thorough analysis of the phylogeny of
earthworms after a series of phenetic analysis of the groups in question. The results of the
ordination and the subsequent classification produced a remarkable phylogenetic tree (QIu
& BoucHE 1998Db p. 182.) that suffers from all the drawbacks the method involves (WILEY
1981, WILEY et al. 1991, FOREY et al. 1992). All of the three subfamilies proposed (Table
2.2) are apparently poly- or paraphyletic as results of the lack of character evaluations. In
the subfamily Postandrilinae are united for example the genus Fitzingeria with red-violet
pigmentation, sausage-shaped nephridial bladders, distant setae and pinnate type of
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Lumbricus

Kritodrilus

Creinella
Karpatodinarionaj Heroandriella
flpodinaridella
Panoniona

Aporrectodea
Octodriloides
Octolasjon

Microeophila
Perelia Octodrilus
fAllolobophora

Scherotheca
Dendrodrilus 'TE

Bimastos Eisenoides Opothedrilus
Allolobophoridella garpigna Prosellodrilus
Zicsiona Italobalkaniona
Cernosvitovia

Healyella
Satchellius

‘y, Fitzingeria
N\, Murchieona
‘i;

Proctodrilus

Helodrilus
piporodrilus

_Eiseniell
Spermophorodrilus efsaiits

Fig. 4.4. Phylogeny of Lumbricidae according to MRrSIC (1991).

musculature and genus Cernosvitovia with U-shaped nephridial bladders, closely paired
setae, lack of red pigment and fasciculated musculature. The only common attribute of
these genera is the backward shifted male pore that is most probably a homoplasy. The
situation is the same regarding the subfamily Spermophorodrilinae that includes Bimastos,
Murchieona, Healyella, Spermophorodrilus, Hydrilus. These genera differ from each
other in the shape of nephridial bladders, pigmentation, setal arrangement and in the
structure of longitudinal musculature; the only common characteristics is the lack of
spermathecae. The third subfamily is surely paraphyletic (if not polyphyletic) because it
does not involve the genera Murchieona and Postandrilus (fig. 4.5).

It is rather interesting that a cladistic analysis of Lumbricidae has not been carried out
so far. One of the main reasons for this might be the difficulty of character evaluation and
the high number of homoplasious characters (JAMIESON 1988).

We have performed a preliminary phylogenetic analysis of 33 species representing 25
genera proposed by different authors. The cladistic relationships were computed using
the Hennig86 software. The characters employed (Table 4.1) were the generally accepted
‘generic characters” of Lumbricidac. To determine the character polarities the
observations in the 3rd chapter were used. The data matrix obtained is presented in the
table 4.2. The characters 19 and 24 were regarded as unordered, because the different
orientation and shape of the curved nephridial bladders are clearly derivable
independently from the plesiomorph state.
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Fig. 4.5. Phylogeny of Lumbricidae according to Qiu and BOUCHE (1998D).
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Because of the large data matrix an exact answer (ie* option) could not be computed,
instead the branch-swapping method (mh*; bb*) was used. The initial analysis resulted
nearly 3000 most parsimonious trees of 70 steps with moderate consistency and retention
indices (CI =0.44, RI=0.71). In order to improve the fit of the characters we have carried
out the successive weighting procedure of the Henning86 package (xsteps
w;mh*bb*;cc;). This analysis resulted 128 trees (CI = 62, RI = 81) for which the
consensus tree is presented in fig. 4.6.

We are well aware that this preliminary analysis does not allow us to draw a far-
reaching conclusion, but examining the cladogram obtained several interesting
observations could be made.

It is interesting to note, that contrary to the widely accepted view, the lack of nephridial
bladders in Helodrilus and Proctodrilus seem to be a derived character, and the most
primitive might be the forward-bent one. This is supported by the fact that in the family
Hormogastridae (a possible outgroup of Lumbricidae) forward-bent nephridial bladders
are found in the several first segments (RoTA 1993). The ring-shaped clitellum is also
proved to be a derived character, and the possible homoplasy of backward shifting of the
male pores is well supported. It had taken place at least in three independent lines, at
nodes 49, 25, and 37.

The close relationship between Scherotheca and Eophila (OMODEO 1988) and the
relatively independent position of Dendrodrilus rubidus are not surprising, but the clade
formed by E. balatonica, E. fetida, Ai. eiseni, D. veneta and E. lucens is remarkable.
Although the close relationship between the Dendrobaena and Eisenia species with
fasciculated musculature has been presumed yet (KVAVADZE 1985), but this grouping has
never formally been proposed, maybe because it clearly brakes down the last stronghold
of the Pop (1941) system: the phylogenetic significance of the setal arrangement. The last
clade (46) is formed from the former Dendrobaena species with completely resolved
topology. The close affinity of the Bimastos species (as proposed by Zicsi & MICHALIS
1993) is supported by several synapomorphy, so the present classification into two
relatively divergent genera (OMODEO & RoTA 1991, Qiu & BOUCHE 1998b) seems to be
unsupported, although this brings up further zoogeographic problems to be solved. The
figuring of A. hrabei in this clade might be a sampling error, because several
Allolobophora sensu lato species due to the lack of comparative material have not been
considered in this preliminary analysis.
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EOAIIoIobODhora chlorotica
=52 |:2 Allolobophora leoni
32 Perelia arnoldiana
|: ES Cernosvitovia rebeli
492=9 Cernosvitovia silicata
EZZ Helodrilus oculatus
512=28Proctodrilus antipai
J—10 Dendrodrilus rubidus
50 |: —4 Aporrectodea caliginosa
4 8.=18 Eiseniella tetraedra
=23 Lumbricus terrestris
=24 Murchieona minuscula
ElS Eophila tellinii
=47 EBO Scherotheca dugesi
LB 1Scherotheca savignyi
J—27Octolasion lacteum
=45 |: EZS Octodriloides karawankensis
L42—26 Octodrilus transpadanus
J_5 Aporrectodea rosea
=4 |: J—19 Eisenia balatonica
Laa |: JL7 Eisenia felida
L38 |: EB Allolobophoridella eiseni
L34 12 Dendrobaena veneta
16Eisenia lucens
J—29 Satchellius mammalis
=46 EZlFitzingeria pl. depressa
37-=20Fitzingeria pl. platyura
40 |: 6 Bimastos palustris
J_ ]—36E7 Bimastos syriacus
43 J—11 Dendrobaena octaedra
L39 [ J—13Dendrobaena auriculata
Lss |:

1 Allolobophora hrabei
LB 3E14Kritodrilus calarensis

Fig. 4.6. Nelson consensus tree derived from the 128 most parsimonious cladograms produced by successive

weighting.

Table 4.1. Characters employed.

No. | Characters ci | ri |weight
1. | Setae closely pared 0, setae widely pared 1, setae distantly standing 2 22| 68 2
2. | Porphyrin-based red pigment absent 0, present 1 16| 58| 2
3. | Clitellum ring-shaped 0, ventrally less developed 1, saddle-shaped 2 66| 80| 5
4. | Tubercles lacking 0, present 1 50| 50| 2
5. | Head prolobous 0, epilobous 1, tanylobous 2 66/ 0] O
6. | Segment number more than 250 0, less than 200 1 50| 75| 3
7. | Body cylindrical throughout 0, tail tetrahedral 1 50 0] O
8. | Female poreinb 0,inab1,ina 2 66| 0| O
9. | Male pore in bc 0, in ab 1 100 {100 10

10. | Male pore setal 0, postsetal 1 100{100| 10

11. | Male pore on 15 0, shifted backward 1 331 50| 1

12. | Nephropores in b 0, in b and above d 1 50| 80| 4

13. | Spermathecal pores in ¢d 0 above d 1. 100 {100 10

14. | Last pair of hearts in 11 0, in 10 or before 1 100{100| 10

15. | Calciferous sacs in 10 absent 0, present 1 251 70| 4

16. | Calciferous vesicles opening directly either in 11 or 12 absent 0, present 1 33| 81| 4

17. | Nephridial bladders absent 0, present 1 100 {100 10

18. | Collective nephridial canal absent 0, present 1 100{100| 10

19. | Nephridial bladders in the front of the body sausage-shaped 0, curved cephalad 1,

curved caudad 2 28| 70| 3

20. | Opening of the nephridial bladder simple 0, through a dilatation 1 50] 0] 10

21. | Gizzard one segment 0, two or more 1 500 0] O

22. | Longitudinal musculature fasciculated 0, intermediate 1, pinnate 2 25| 73| 2

23. | Spermathecae in (8/9), 9/10, 10/11 0, spermathecae elsewhere 1 251 25| 0

24. | Nephridial bladders after the clitellum U- or J-shaped 0, ocarina-shaped 1, bilobate 2 |100 [100| 10
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Table 4.2. Data matrix used for the phylogenetic analysis
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5. KEY TO THE EARTHWORM SPECIES OF HUNGARY

1. Setaeclosely paired . ........ ...ttt
Setae widely paired or distant . ............. ... ...

2. Pigment brown, clitellum circular (but ventrally less developed), the tail end
tetrahedral. The muscular gizzard occupies only one segment. [Eiseniella
MICHAELSEN, 1900] . ... e

Clitellum saddle-shaped, muscular gizzard occupies at least two segments . . . . .
3. Maleporeon13 ............. Eiseniella tetraedra tetraedra (SAVIGNY, 1826)
Male poreon 14 ....... Eiseniella tetraedra intermedia (CERNOSVITOV, 1934)
Male poreon 15 .......... Eiseniella tetraedra hercynia (MICHAELSEN, 1890)

4. Pigment red-violet, head tanylobic ............. .. .. .. .. ... .. ... ...
Pigment red-violet, brown, green or lacking, head epilobic .................

5. Tubercula pubertatis and spermhecae present. [ Lumbricus LINNAEUS, 1758]
Tubercula pubertatis and spetmathecae lacking . ..........................
............................. Allolobophoridella eiseni (LEVINSEN, 1884)

6. Body large 10-40 cm, clitellum begins behind segment 30 .................
Body small or medium-sized, clitellum begins on or around segment 27 . ... ...

7. Clitellum on 37, 38, 39-43, 44, 45, 47, tubercles on 38, 39, 40-43, 44,45 .. ...
.............................. Lumbricus polyphemus (FITZINGER, 1833)
Clitellum on 32-37, tubercles on 33—-36 . .Lumbricus terrestris LINNEAUS, 1758

8. Clitellum on 26, 27-32, tubercles on 28-31 .Lumbricus rubellus HOFFMEISTER, 1843
Clitellum on 28-33, tubercles on 29-32 .. .Lumbricus castaneus (SAVIGNY, 1826)
Clitellum on 28-32, tubercles on 29-31 . . Lumbricus baicalensis MICHAELSEN, 1900

9. Male pore obvious, opens on segment 15 ........... ... .. .. .. ... .. ... ..
Male pore hardly visible, shifted backwards toward the clitellum. Spermathecae
from 13/14 backwards . . .Cernosvitovia (Zicsiona) opisthocystis? (RosA, 1895)

10. Nephridial bladders simple, sausage-shaped, pigment usually red-violet ......
[Eisenia MALM, 1877 . ..o e e
Pigment brown, green or lacking, never intensive red-violet, nephridial bladders
CUIVEA . o ottt e e
Nephridial bladders lacking .. ......... ... .. ... .. 0 ..

11. Tail end quadrangular, clitellum on 24, 25-30 . .Eisenia balatonica (Pop, 1943)
Tail end circular, clitellum ends on or after segment 32 ....................

12. Clitellum on 25, 26, 27-32, 33, spermathecae open in the mid-dorsal line .. ...
....................................... Eisenia fetida (SAVIGNY, 1826)
Clitellum on 25, 26, 27-33, 34, spermathecae open just above setal line d. Colour
dark red with dorsal stripes. Upon irritation the living worms produce yellowish
bioluminescent fluid. ....................... Eisenia lucens (WAGA, 1857)
Clitellum on 25, 26, 27-33, 34, spermathecae open between d and the mid-dorsal
line. Slightly coloured, without bioluminescence .Eisenia spelaca (Rosa, 1901)
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13. Nephridial bladders with forward oriented ental part (at least in the first few
segments). [Allolobophora E1SEN, 1873] ... ... ... .. . . . . . 14
Nephridial bladders with caudad-bent ental part. [4porrectodea OrLEY, 1885] .... 19

14. Nephridial bladders after the clitellum bilobous, clitellum on 29, 30-57, 58, 60, 63.
Long (up to 500 mm), dark brown species. ................... SERRRERRTIRRRTRR,
............................. Allolobophora (s.1.) hrabei (CERNOSVITOV, 1935)

Nephridial bladders U or Jshaped ............. ... ... ... .. ........... 15
15. Ectal part of the nephridial bladders subdivided possessing a saccular dilatation

before the nephridiopore .......... .. .. .. . .. 16

Nephridial bladders entire, not subdivided ............... ... .. ... ... .. 17

16. Clitellum on 2634, tubercles on 30, 32, two pairs of scale-like protuberances . .
............................ Allolobophora (s.1.) leoni MICHAELSEN, 1891
Clitellum on 25, 26-33, 34, tubercles band like on 29, 30-32,33. ............
............................ Allolobophora (s.1.) nematogena RosA, 1903

17. Tubercles sucker like, nephridial bladders U-shaped. Colour frequently green
or greenish-brown. . . . . .Allolopbophora chlorotica chlorotica (SAVIGNY, 1826)
Tubercles band-like ........ . .. . 18

18. Nephridial bladders at the loop coalescent resembling a fishing-hook, clitel-
lum on 28, 29, (30)-37, 38, 39, tubercles on 1/2 29,29-37,38,39 ...........
................................ Allolobophora (s.1.) dacica (Popr, 1938)
Nephridial bladders J-shaped, clitellum on 35, 3647, 48, tubercles on 42-47,
................. Allolobophora (s.1.) mehadiensis mehadiensis Rosa, 1895
Nephridial bladders J-shaped, clitellum on segments 29, 30—40, 41, tubercles

on35-40,41 ................... Allolobophora (s.1.) gestroides, Zicsi, 1970
19. Clitellum ends behind segment 40 . .Aporrectodea (s.1.) dubiosa (ORLEY, 1881)
Clitellum ends before segment 36 ........... .. .. ...t .. 20
20. Tubercles sucker-like, two pairs on 31, 33 .. .Aporrectodea georgii (MICHAELSEN, 1890)
Tubercles band- or scale-shaped ................ ... .. ... .. .. ... ...... 21
21. Colour slightly red-violet at least dorsally on the anterior part of the body .. ... 22
Colour brown, brownish-grey or pigmentation lacking ..................... 23

22. Tubercles on 27-29, with knobs on 27, 29, clitellum on 24, 25-30,31 ........
............................... Aporrectodea sineporis (OMODEO, 1952)
Tubercles on Y2 28, 28— 32, 32, clitellum on 26, 27-32,33. ...............
............................... Aporrectodea handlirschi (Rosa, 1897)

23. Colour usually brown or brownish at least dorsally on the anterior part of the body . .. 24
Pigmentation lacking, colour white or pinkish ............. ... .. ... ..., 25

24. Clitellum on 26, 27, 28-33, 34, tubercleson 31-33 ....... ... ... ... ... ....
.............................. Aporrectodea caliginosa (SAVIGNY, 1826)
Clitellum on 27, 28-35, tubercles on 32-34 .. .Aporrectodea longa (UDE, 1885)

25. Clitellum on 24, 25-32, 33, tubercleson 29—-1/m 31,31 ....... ... ... .......
.................................. Aporrectodea rosea (SAVIGNY, 1826)
Clitellum on 29-35, tubercles on 32-34 . . .Aporrectodea jassyensis (MICHAELSEN, 1891)
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26. Nephridial bladders lacking, nephridia discharge separately into the exterior

in each segment. [Helodrilus HOFFMEISTER, 1845] ........................ 27
Nephridial bladders lacking, nephridia discharge into the intestine via a longitudi-
nal collecting canal (enteronephric). [Proctodrilus Zics1, 1985] .............. 28

27.Clitellum on 21, 22-28, 29, tubercleson 26-28 . ........ ... .. ... . ......
.............................. Helodprilus cernosvitovianus (Z1cs1, 1967)
Clitellum on 26-33. Scale-like tubercles on 30, 31 . .Helodrilus deficiens Zicsi, 1985
Clitellum on 25-35, tubercles on 31— 34 .. .Helodrilus mozsaryorum (Zicsi, 1974)

28. Clitellum on 25 (26)-33. Scale-like tubercles segmental on 30,31 ...........
............................... Proctodrilus antipai (MICHAELSEN, 1891)
Clitellum on segments 25 (26)-33. Two pairs of scale-like tubercles intersegmental
in30/31and 31/32 .......... Proctodrilus tuberculatus (CERNOSVITOV, 1935)
Clitellum on segments 25-33. Tubercula pubertatis band-like, strongly protuberant
onsegment 3031 .................. Proctodrilus opisthoductus Zics1, 1985

29. Pigment red, nephridial bladders U shaped. [Dendrodrilus OMODEO, 1956] .... 30
Nephridial bladders sausage-, biscuit-, ocarina-shaped or bilobate but not U-shaped .. 31

30. Clitellum on 26-31, tubercles on 29-31, sometimes hardly seen or lacking . . . . .
.......................... Dendrodrilus rubidus rubidus (SAVIGNY, 1826)
Clitellum on 26-31, well-developed tubercleson28-30....................
...................... Dendrodrilus rubidus subrubicundus (EISEN, 1873)

31. Nephridial bladders biscuit- or sausage-shaped . .......................... 32
Nephridial bladders bilobate or ocarina-shaped .. ......................... 37
32.Male pore on segment 15. [Dendrobaena E1SEN, 1873] .................... 33
Male pore shifted back, behind segment 15. [Fitzingeria Zics1, 1978] . ... ... .. 39
33. Spermathecae open close to the mid-dorsal line .......................... 34
Spermathecae open around setal lined ................ ... ... .. .. .. .... 35

34. Tubercles on 31-% 32, calciferous lamellaein 11-13 . .....................
............................ Dendrobaena hortensis (MICHAELSEN, 1890)
Tubercles on 30-31, calciferous lamellae in 2 1011 .Dendrobaena veneta (ROsA, 1886)

35. Tubercles interrupted, disc-shapedon 31,32 ....... ... ... ... .. ... .. ....
.......................... Dendrobaena vejdovskyi (CERNOSVITOV, 1935)

36. Clitellum on ¥4 23, 24-29, tubercles on 25-27 .Dendrobaena ganglbaueri (Rosa, 1894)
Clitellum on 27, 28-33, tubercles on 30-32 .. .Dendrobaena clujensis (Por, 1938)
Clitellum on 28, 29-33, tubercles on 31-33 .Dendrobaena octaedra (SAVIGNY, 1826)

37.Nephridial bladders bilobate ............ .. .. .. .. .. .. ... .. 38
Nephridial bladders ocarina-shaped .. ............. ... .. ... ... ..., 41

38. Clitellum on 33-37, tubercles and receptacles lacking .....................
............................ Dendrobaena cognettii (MICHAELSEN, 1903)
Clitellum on 24-34, tubercles on 31-33 ... .Dendrobaena auriculata (RosA, 1897)
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39. Colour red-violet, spermathecae two pairs .. ........... .. ... ...
......................... Fitzingeria platyura platyura (FITZINGER, 1833)

Colour brownish, spermathecae more than two pairs ...................... 40

40. Three pairs of vesicles in 9, 11,12 ... ... Fitzingeria platyura depressa (RosA, 1893)
Two pairs of vesicles in 11, 12 . .Fitzingeria platyura montana (CERNOSVITOV, 1932)

41. Spermathecae two pairs in 9/10, 10/11. [Octolasion (ORLEY, 1885)] .......... 42
Spermathecae 5-9 pairs . ... ... ...t 45

42.Clitellum begins 0n 29 .. ... . i 43
Clitellum begins on 30 or fartherback . ................................. 44

43. Clitellum on 29-34, tubercles on 30-33 ...... Octolasion cyaneum (SAVIGNY, 1826)
Clitellum on 29-35, tubercles on Y2 29— 35 . .Octolasion lacteovicinum Zics1, 1968

44, Clitellumon 30-35 .................... Octolasion lacteum (ORLEY, 1881)
Clitellumon32-36 ................ Octolasion montanum (WESSELY, 1905)

45.Male pore on 15. [Octodrilus OMODEO, 1956] . .................cooien... 46
Male pore shifted back toward the clitellum .Octodriloides karawankensis (Zics1, 1969)

46. Metandric, vesicles in 10, 12 .. ... ... . 47
Holoandric, vesiclesin 9, 11, 12 0orin9-12 . ....... ... .. ... .. ... ... ... 48

47. Clitellum and tubercles on 29-36 ... ... Octodrilus pseudolissaensioides Zics1, 1994
Clitellum and tubercles on 30-37 . . . .. Octodrilus pseudotranspadanus (Zicsi, 1971)

48.Receptacles O Pairs . . ... .v it 49
Receptacles S pairs . ..o v ittt 50

49. Tubercles on 2937, vesiclesin 9, 11,12 ... .. Octodprilus lissaensioides (Zics1, 1971)
Tubercles on 29-37, vesiclesin9-12 ..... Octodrilus compromissus Z1cs1 & Pop, 1984

50. Clitellum and tubercles on 30-37 ...... Octodrilus transpadanus (Rosa, 1884)
Clitellum and tubercles on 30-38 ......... Octodrilus gradinescui (Pop, 1938)
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6. DESCRIPTION OF SPECIES

Genus Allolobophora E1SEN, 1873

Enterion (part.) SAVIGNY, 1826 Mem Ac. Fr., 5: 179.

Allolobophora (part.) EIseN, 1873 Ofv. Akad. Forh., 30(8): 46.

Allolobophora (part.): ORLEY 1881a Math. és term. tud. kdzlemények, 16: 593.
Allolobophora (part.): ORLEY 1885 Ertek. term. tud. korébél, 15(18): 23.

Aporrectodea (part.): ORLEY 1885 Ertek. term. tud. koréb6l, 15(18): 22.

Allolobophora (part.): Rosa 1893a Mem. Acc. Torino, 43: 424.

Helodrilus (Allolobophora) (part.): MICHAELSEN 1900a Das Tierreich, 10: 479.
Allolobophora (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Allolobophora (part.): Pop 1949 Anal. Acad. R.P.R., 1(9): 432.

Allolobophora (part.): OMODEO 1956 Arch. zool. Ital., 41: 180.

Allolobophora (part.): BOUCHE 1972 Inst. Nat. Rech. Agron., p. 417.

Allolobophora (part.): PEREL 1976b Zool. Zh., 55: 833.

Allolobophora (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 186.
Allolobophora (part.): Zics1 1982a Acta Zool. Hung., 28: 444-445,

Allolobophora (part.): EASTON 1983 Earthworm Ecology, p. 475-476.

Allolobophora: MRSIC & SAPKAREV 1988 Acta Mus. Mac. Sci. Nat., 19: 21.
Allolobophora: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 209.

Allolobophora (part.): PEREL 1997 Earthworms of Russia, p. 56.

Allolobophora (Allolobophora): Qiu & BoucHE 1998b Doc. pedozool. integrol., 3: 199.

Type species: Enterion chloroticum SAVIGNY, 1826 by subsequent designation (OMODEO
1956)

Diagnosis — External — Setae closely paired, pigmentation usually lacking, sometimes
with greyish or greenish colour. Prostomium epilobous, first dorsal pore around 5/6. Male
pore on 15, great, with glandular crescent intruding into the neighbouring segments.
Spermathecae open in setal line ¢, nephridial pores irregularly alternate between b and
above cd. Internal — Two pairs of testes free in 10, 11, and four (rarely three) pairs of
seminal vesicles in 9-12 (9, 11, 12). Receptacula seminis two or three (rarely four) pairs
situated from 10/11 ahead. Calciferous glands with diverticula in 10. Excretory system
holonephridial, nephridial bladders U- or J-shaped with forward oriented ental part. The
cross-section of longitudinal muscle layer is of fasciculated (or intermediary) type.

Remarks. After the revision of Pop (1941) the genus Allolobophora became a catch-all
genus. Several attempts have been made to recognize monophyletic groups and to
separate them into independent genera (OMODEO 1956, BoUuCHE 1972, PEREL 1976a,
MRSIC & SAPKAREV 1988, QiU & BoucHE 1998b) but a phylogenetically well-grounded
solution is still missing. Unfortunately EISEN (1873) describing the genus Allolobophora
has not selected a type species. Subsequently OMODEO (1956) designated Allolobophora
chlorotica (SAVIGNY, 1826) as type of the genus, resulting exclusion from Allolobophora
the majority of the species that has previously been attributed to it (GATES 1975).

The present work does not permit us to carry out a detailed revision of this problematic
group. In the case of species that have been transferred into a well-defined genus such as
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Aporrectodea, Helodrilus etc. we accept this classification; in the case when the situation
is more complicated we use the name Allolobophora (sensu lato).

Table 6.1. Distinguishing characters of the A/lolobophora species in Hungary.

Species Clitellum Tubercles Vesicles | Spermathecae | Nephridial |Musculature
bladders
A. chlorotica 29-37 31, 33, 35 9-12 8/9-10/11 d U, forward [fasciculated
A. (s.l.) dacica 28,29-37, |29-37,3839 |11, 12 9/10-13/14 ¢d | hook, forward|fasciculated
38, 39
A. (s.1.) gestroides |29, 3040, 41|35-40, 41 11, 12 9/10-11/12 ¢d | J, forward fasciculated
A. (s.1.) hrabei 29,30-57, [49-53,54 11, 12 9/10, 10/11 ¢d | bilobate pinnate
58, 60
A. (s.1.) leoni 25,26-34 30, 32 11, 12 9/10, 10/11 ¢d |J, forward fasciculated
+ loop
A. (s.l.) mehadiensis|35, 36-47, 484247 9-12 9/10, 10/11 ¢d | J, forward fasciculated
A. (s.l.) nematogena|25, 26-33, 34|29, 30-32, 33|11, 12 9/10, 10/11 ¢d | J, forward fasciculated
+ loop
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6.1 Allolobophora chlorotica chlorotica (SAVIGNY, 1826)
(Figs. 3.8a, 6.1.1-2.)

Enterion chloroticum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 182.

Enterion virescens SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 182.

Lumbricus anatomicus DUGES, 1828 Ann. Nat. Sci., 15: 289.

Lumbricus riparius HOFFMEISTER, 1843 Arch. Naturg., 9(1): 189.

Lumbricus communis v. luteus HOFFMEISTER, 1845 Regenwiirmer p. 29.

Lumbricus viridis JOHNSTON, 1865 Cat. Brit. Non-paras, Worms, p. 60.

Lumbricus riparius pallescens EISEN, 1871 Ofv. Akad. Forh., 27: 966.

Lumbricus riparius rufescens EISEN, 1871 Ofv. Akad. Férh., 27: 966.

Allolobophora riparia: ORLEY 1881a Math. és term. tud. kézlemények, 16: 591.

Allolobophora neglecta RosA, 1882 Atti. Acad. Torino, 18: 170.

Aporrectodea chlorotica: ORLEY 1885 Ertek. Term. Tud. Korébél, 15(18): 22.

Allolobophora cambrica FRIEND, 1892a Essex. Nat., 6: 31.

Allolobophora chlorotica curiosa RIBAUCOURT, 1896 Rev. suisse. Zool., 4: 46.

Allolobophora chlorotica morgensis RIBAUCOURT, 1896 Rev. suisse. Zool., 4: 46.

Allolobophora nusbaumi RIBAUCOURT, 1896 Rev. suisse. Zool., 4: §3.

Helodrilus (Allolobophora) chloroticus: MICHAELSEN 1900a Das Tierreich, 10: 486.

Octolasium hortensis BRETSCHER, 1901 Rev. suisse Zool., 9: 221.

Helodvrilus (Allolobophora) chloroticus: SziTs 1909 Allattani Kézlemények, 8: 136.

Allolobophora chlorotica: Popr 1943 Ann. Hist.-Nat. Mus. Hung., 36: 13.

Allolobophora (Allolobophora) chlorotica: OMODEO 1956 Arch. Zool. Ital., 41: 181.

Allolobophora chlorotica: Z1cs1 1968a Opusc. Zool. Budapest, 8: 158.

Allolobophora vardarensis SAPKAREV, 1971 Fragm. Balc. Skopje, 8(18): 157. syn. nov.

Allolobophora (s. str.) chlorotica: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 263.

Allolobophora chlorotica kosovensis SAPKAREV, 1975 Ann. Fac. Sci. Univ. Skopje,
27-28: 43.

Allolobophora (Allolobophora) chlorotica: PEREL 1979 Range and regularities in the
distr. earthworms, p. 186.

Allolobophora chlorotica: Z1cst 1982a Acta Zool. Hung., 28: 444.

Allolobophora chlorotica: EASTON 1983 Earthworm Ecology p. 475.

Allolobophora chlorotica: Zics1 1991 Opusc. Zool. Budapest, 24: 187.

Allolobophora chlorotica: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 211.

Allolobophora chlorotica kosovensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 214.
Syn. nov.

Allolobophora vardarensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 216.

Allolobophora chlorotica chlorotica + A. chlorotica anatomica: QiU & BOUCHE 1998a
Doc. pedozool. integrol., 4: 190. syn. nov.

Description — External — Body length 30-70 mm, diameter 2—4 mm, 60-140
segments. Colour greenish, sometimes brown or yellow. Head epilobous, first dorsal pore
4/5. Glandular tumescence usually on 10 cd. Setae closely paired, setal arrangement after
the clitellum: aa:ab:bc:ed:dd = 12.5:1.25:8.5:1:25 Clitellum extends on segments
29(30)-37 saddle-shaped. Tubercula pubertatis sucker-shaped discs on 31, 33, 35 (fig.
3.8a) but variable extra numbers not uncommon. Male pore on 15, great, with large
glandular papillae protruding into the neighbouring segments. Nephropores irregularly
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alternating. Internal — Dissepiments 6/7—13/14 slightly thickened. Crop in 15-16,
gizzards in 17—-18. Two pairs of testes free in 10, 11, and four pairs of seminal vesicles in
9-12. Spermathecae three pairs in 8/9, 9/10, 10/11 open in the setal line cd. Calciferous
glands in 10-12 with lateral pouches in 10. Last pair of hearts in 11 and a pair of
extraoesophageal vessel in 12. Excretory system holonephridial. Nephridial bladders U-
shaped, with ahead oriented ental part. The cross-section of longitudinal muscles is of
fasciculated type (fig. 6.1.1).

Fig. 6.1.1. Longitudinal musculature of Allolobophora chlorotica.

Remarks — The variation in the number of suckers could be observed even within one
population. This sometimes appears also on the different side of a species. There are
specimens with normal (31,33,35) arrangement of tubercles on one side, and with a
continuous row of suckers on the other side (31,32,33,34,35). This high variability query
the validity of the subspecies Allolobophora chlorotica kosovensis SAPKAREV, 1977 that
is regarded here as a synonym of the nominal species. The other two subspecies, A.
chlorotica waldensis RIBAUCOURT, 1896 and A. chlorotica postepheba BOUCHE, 1972
should be regarded as valid, because in the first case there are differences in the position
of the clitellum (30-36) and in the number of spermathecae (7/8, 8/9, 9/10, 10/11), and in
the second, the extension of the clitellum is greater (30-38) and the position of the
suckers are different (32,34,36).

Ecology — A. chlorotica is a typical synanthropic species. It could be found in pastures,
gardens and forests as well. It has almost no preferences for soil type, but usually they are
more abundant in moist, highly organic soils. According to the ecological
characterization 4. chlorotica belongs to the endogeic group, living and feeding in the
mineral soil layer. Defecation takes place also in the soil.

Distribution — A. chlorotica is native in the Palearctis but widely introduced
extratropically by man. Its present range covers Europe, North America, South America,
Africa, and New Zealand.
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Distribution in Hungary (fig. 6.1.2.) — BS79 No. 11396 Balatonszéplak; No. 737
Siofok; BT80 No. 745, 11373, 11409 Balatonaliga; No. 11403 Balatonvilagos; BT81 No.
11249 Balatonkenese; BT89 No. 1114 Komarom; CR49 No. 5013, 5016 Gara; CS48 No.
626, 652, 799 Dunafdldvar; CT03 No. 2885 Székesfehérvar; CT09 No. 1172 Siitt6;
CT19 No. 1099, 1165 Labatlan; No. 1095, 1164 Nyergesujfalu; CT23 No. 4559 Velence;
CT32 No. 1552 Adony; CT36 No. 4434 Paty; CT37 No. 4402 Perbal; No. 10035
Piliscsaba; CT43 No. 552 Ercsi; CT45 No. 2938, 10204 Budaodrs; No. 3257, 7319
Torokbalint; No. 7372 Erd; CT47 No. 4426 Budapest Botanical Garden; No. 7062
Budapest, Juliannamajor; CT48 No. 9999 Pilis Mts. Apatkuti-volgy; No. 10410 Pilis Mts.
Szentlaszlo-volgy; CT49 No. 1078, 1143 Domos; No. 10028 Lepence-patak; No. 1149
Pilismarot; No. 1071, 1074, 1134 1140 Visegrad; No. 1321 Zebegény; CT56 No. 4163
Farkas-volgy; No. 1759 Margitsziget; CT57 No. 1540 Budakalasz; No. 702 Pomaz;
CT58 No. 7188, 7272 Pilis Mts. Lajosforras; No. 1376, 1470, 1494,11749, 1474
Szentendre; CTS9 No. 1534 Dunabogdéany; CT64 No. 11778 Ocsa; CT75 No. 4956
Maglod; CT77 No. 5557 Godolle; CT79 No. 3204, 3213, 3219, 3224, 3270 Csévar;
CT87 No. 2803, 3057, 3077, 7205 Bag Petdfi-forras; CUSO No. 11769 Szendehely;
CU61 No. 5243 Rétsag.; CUT1 No. 8989 Kétbodony; CU72 No. 5278 Ipolyszdg; DS32
No. 1776 Szeged; DS37 No. 5198 Csongrad; DS69 No. 5067 Szarvas; DT08 No. 7222
Hatvan; DT19 No. 4796 Matrafiired; DT42 No. 5223 Tiszapiispoki; DT49 No. 5567,
4451, 10212, 10213 environ of Kapolna; DT52 No. 5209 Torokszentmiklds; DUOO No.
4217 Matrakeresztes; DU03 No. 5253 Karancslapujté; DU32 No. 2891 Tarnalelesz;
DU33 No. 6939 Ivad; DUS0 No. 5181 Eger; DUS1 No. 9223 Felsdtarkany; No. 4662
Biikk Mts. Szarvaskd; No. 8560 Biikk Mts. Teréz-forras; DU5S2 No. 9875 Biikk Mts.
Hatarhordo; No. 9913 Biikkk Mts. Harmaskut; No. 788, 4668 Szilvasvarad; DU5S5S No.
4498 Kelemér; DU61 No. 5671, 5675, 5681 Cserépfalu; DU62 No. 2232, 2975 Biikk Mts.
Garadna-vélgy; No. 2217 Biikk Mts. Teknds-volgy; DU66 No. 525, 529, 672, 1577,
3943, 4421, 4455, 4458, 500 Aggtelek; DU67 No. 3278, 3298, 3303, 3314, 4680, 5542,
7212 Joésvato; DUT2 No. 2172, 2180, 2186, 2191 Biikk Mts. Garadna-volgy; DU8S No.
517 Szendrélad; ES27 No. 5062 Sarkad; ET23 No. 9057, 9013 Sap; ET38 No. 5376
Hajdubszormény; ET51 No. 5393 Artand; EU46 No. 3099 Sétoraljatjhely; WM99 No.
4711 Szakonyfalu; XM25 No. 9141 Dobri; XM42 No. 5428 értilos; XM48 No. 4693
Zalaegerszeg; XM78 No. 1192, 1430 Gyenesdias; No. 753, 1410, 1774, 1775, 2096
Keszthely; No. 1385, 1421 Balaton, Szent Mihdly képolna; XM87 No. 12381
Balatonfenyves; No. 10073 Balatonmaria-firdd; XMS88 No. 4526, 4535, 4542
Badacsonytordemic; No. 11261, 14346 Szigliget; XN18 No. 5707 Brennbergbanya;
XN25 No. 11427 Zsira; XN28 No. 13114 Fertérakos; XN36 No. 861, 881, 886, 1203,
1327, 1329, 1346, 1352, 11850 Sopronhorpécs; XN45 No. 13057, 13073 Csafordjanosfa;
XN79 No. 13084 Lébény; XN80 No. 10194 Felsonyirad; XN99 No. 1314 Medve; YL28
No. 4738 Csanyoszrd; YL38 No. 4748 Vajszlo; YMO8 No. 664, 716, 1955 Balatonboglar;
YMO09 No. 14331 Balatonszepezd; YM19 No. 747, 2884 Tihany; YM29 No. 12391
Balatonendréd; YN10 No. 14370, 14340 Koloska-patak; YN14 No. 3379 Bakony; YN19
No. 1124 Gonyli; YN26 No. 5504 Bakonyszombathely.
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Fig. 6.1.2. Distribution of Allolobophora chlorotica in Hungary.

6.2 Allolobophora (s. 1.) dacica (Por, 1938)
(Figs. 3.15Bh, 6.2.1-4.)

Eophila dacica Pop, 1938 Bul. Soc. Sti. Cluj, 9: 142.

Allolobophora dugesi var. dacica: Pop 1949 Anal. Acad. R.P.R., (1)9: 440.

Allolobophora dugesi v. dacia (laps.): Z1cs1 1959 Acta zool. hung., 5: 438.

Allolobophora dugesi v. dacica: Z1cs1 1968a Opusc. Zool. Budapest, 8: 158.

Allolobophora sturanyi (RosA, 1895) (part.): PEREL 1979 Range and regularities in the
distr. earthworms, p 188.

Allolobophora dacica: Zics1 1982a Acta zool. hung., 28: 445.

Allolobophora dacica: EASTON 1983 Earthworm Ecology, p. 475.

Scherotheca (Scherotheca) dacica: OMODEO 1988 Boll. Zool., 55: 81.

Karpatodinariona dacica: MRSIC & SAPKAREV 1988 Acta Mus. Mac. Sci. Nat.,
19(1/154): 20.

Karpatodinariona dacica: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 246.

Allolobophora dacica: Z1cs1 1991 Opusc. Zool. Budapest, 24: 186.

Karpatodinariona dacica: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 192.

Description — External — Body length 70—160 mm, diameter 4-7 mm, 165-200 segments.
Colour pale, pigmentation lacking. Head epilobous, first dorsal pore between 8/9-9/10.
Glandular tumescence usually on 11-14, 16, 17, 24-27, 30-38 ab. Setae closely paired,
setal arrangement after the clitellum: aa:ab:bc:cd:dd = 29.3:1.3:17.5:1:53.3. Clitellum
extends on segments 28, 29, (30)-37, 38, 39 saddle-shaped. Tubercles on 1/2 29, 29-37,
38, 39 two bands alongside the edge of the clitellum. Male pore on 15, between setae b—c,
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surrounded by a glandular crescent, confined within its own segment. Nephropores
irregularly alternate between setal line b and above d. Internal — Dissepiments 5/6-9/10
thickened. Crop in 15-16, gizzards in 17—18. Two pairs of testes free in 10, 11, and two
pairs of seminal vesicles in 11, 12. Receptacula seminis five pairs in 9/10—13/14 open in
setal line cd. Calciferous glands in 10—13 with lateral pouches in 10. Last pair of hearts in
11 and a pair of extraoesophageals in 12. Excretory system holonephridial with ahead
oriented fishing-hook shaped nephridial bladders (fig. 3.15B). Typhlosole trifid, the cross-
section of longitudinal muscle layer is of fasciculated type (fig. 6.2.1, 6.2.2).

Fig. 6.2.2. Typhlosole of Allolobophora (s. 1.) dacica.

Remarks — PEREL (1979) united this species with A. sturanyi (Rosa, 1895) because of
the overlapping position of the clitellar organs. Zicsi (1982a) and MRSIC (1991) took the
view that the differences in the number of spermatecae (2—3 vs. 5) justify its specific
status.

Ecology — A. (s. 1.) dacica according to the BOUCHE’s ecological characterisation belongs
to the endogeic group, living and feeding in the mineral soil layer. It casts mainly into the
soil, but a smaller quantity (17%) is put onto the surface as well. The cast production is
about 58.1 mg/day (dry mass) for an animal.

Distribution — 4. (s. |.) dacica is a Dacian endemism, distributed in Hungary, Romania,
Moldavia, Serbia, Bosnia and Croatia (fig. 6.2.3).
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Fig. 6.2.3. Distribution of Allolobophora (s. 1.) dacica.

Distribution in Hungary (fig. 6.2.4) — DS73 No. 5035 Pitvaros; DS82 No. 925, 934,
938,954, 1014, 1181, 1184, 1195, 1220, 1230, 1240, 1244, 1249, 1272, 1286, 5635,
5642 Mezbéhegyes; DS83 No. 4788 Végegyhaza; ES02 No. 976, 1771 Battonya; ES13
No. 10869 Dombegyhaza.
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Fig. 6.2.4. Distribution of Allolobophora (s. 1.) dacica in Hungary.

Pedozoologica Hungarica



56 Cs. Csuzdi & A. Zicsi

6.3 Allolobophora (s. 1.) gestroides Z1cs1, 1970
(Figs. 6.3.1-3.)

Allolobophora dugesi var. gestroi: Pop 1943a Ann. Hist.-Nat. Mus. Hung., 36: 13.

Allolobophora dugesi v. gestroi: Z1cs1 1968a Opusc. Zool. Budapest, 8: 158.

Allolobophora gestroides Z1cs1, 1970 Opusc. Zool. Budapest, 10: 365.

Allolobophora gestroides: Zics1 1982a Acta. zool. hung., 28: 445.

Allolobophora (s. 1.) gestroides EASTON 1983 Earthworm Ecology p. 476.

? Alpodinaridella (? Alpodinaridella) gestroides: MRSIC 1991 Acad. Sci. Art. Slov.
(Hist. Nat.), 31: 239.

Allolobophora gestroides: Zicsi 1991 Opusc. Zool. Budapest, 24: 186.

Alpodinaridella (Alpodinaridella) gestroides: QiU & BoucHE 1998a Doc. pedozool.
integrol., 4: 192.

Description — External — Body length 55-98 mm, diameter 4.3-5.2 mm, 163-201
segments. Colour usually white without any pigment. Head epilobous 1/3 closed, first
dorsal pore in the intersegmental furrow 6/7, rarely in 5/6. Segments from 10 with
secondary annulations. Glandular papillae usually on 13, 16-20, 29, 32, 33, 38, 39, 40 ab.
Setae closely paired, setal arrangement after the clitellum: aa:ab:bc:cd: =20:1.5:10:1:30.
Clitellum extends on segments (29), 3040, 41 saddle-shaped. Tubercles ventral on
35-40, 41. Male pore on 15, great slit between setae b—c, surrounded with an elevated
glandular crescent, protruding into the neighbouring segments. Nephropores, because of
the secondary annulations difficult to observe, but seem to be irregularly alternating.
Internal — Dissepiments 5/6-9/10 strongly thickened. Crop in 15-16, gizzards in 17-19.
Two pairs of testes enclosed in perioesophageal testis sacs in 10, 11. Two pairs of seminal
vesicles in 11, 12. Spermathecae three pairs in 9/10, 10/11, 11/12 open in the setal line cd.
Calciferous glands with lateral pouches in 10. Excretory system holonephridial.
Nephridial bladders J-shaped with very short ental part. The orientation of the ental part
of the nephridial bladders is not uniform; most of the limbs are forward oriented, but
several dorsal or backward oriented limbs could also be observed. Typhlosole trifid, the
cross-section of longitudinal muscle layer is of fasciculated type (fig. 6.3.1, 6.3.2).

Fig. 6.3.1. Longitudinal musculature of Allolobophora (s. 1.) gestroides.
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Fig. 6.3.2. Typhlosole of Allolobophora (s. 1.) gestroides.

Remarks — MRSIC (1991) placed A. gestroides into the genus Alpodinaridella on the
condition, that the structure of nephridial bladders requires corroboration. A detailed
investigation of this character, in a series of specimens from different parts of the country,
revealed that 4. gestroides possesses almost straight nephridial bladders with variably
oriented very small ental limbs. As most of the limbs oriented ahead or dorsad, we place
this species to Allolobophora (s.1.).

Ecology — This species occurs in shallow rendzina soils.

Distribution — This species is endemic in Hungary (fig. 6.3.3).
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Fig. 6.3.3. Distribution of Allolobophora (s. 1.) gestroides.
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Distribution in Hungary — CT36 No. 3261 Budajend; No. 4411 between Zsambék and
Budakeszi; CT37 No. 1772, 4407 Perbal; CT38 No. 10221 Pilis Mts. Fekete-hegy; No. 11520,
11721, 11737, 11739 Kesztolc; CT45 No. 6447, 7375 Erd; CT46 No. 3348 Buda Hills; CT47
No. 7326 Juliannamajor; CT79 No. 3229, 3234, 3241, 3251 Csévar; CU30 No. 4007 Letkés;
CU40 No. 4589 Borzsony Mts. Oltar-patak; DU21 No. 7546, 7547, 7548, 7549, 7550
Nadujfalu; DU31 No. 6933, 8113, 8262, Pétervasara; DU32 No. 5666 Szentdomonkos; DU33
No. 6936, 6945, 6952, 8977, 10336 Ivad; DU43 No. 7385, 9181 Borsodnadasd; DU50 No.
5565 between Eger and Lillaftired; DUS1 No. 9211, 9212 Biikk Mts. Szarvaskd; No. 9224
Felsotarkany, DU52 No. 4599 Biikk Mts. Peskd; No. 5621, 10497 Biikk Mts. Bélko; No. 10787
Leanyka-volgy; DU61 No. 5677, 5685, 7554, 7610 Cserépfalu; DU62 No. 2220 Biikk Mts.
Teknds-volgy; No. 4617 Biikk Mts. Belhdzi-viznyel6; No. 4645, 10331 Biikk Mts. Javorkut;
No. 7621 Répashuta, Csunya-volgy; DU63 No. 3333,4391, 4647 Biikk Mts. Orvényk(’i; DU72
No. 7625 Biikkszentkereszt; No. 2170, 2171, 7228 Biikk Mts. Tégazdasag; No. 3363, 4166,
4810, 5178, 5566, 10873 Biikk Mts. Lillaftired.

6.4 Allolobophora (s. 1.) hrabei (éERNOSVITOV, 1935)
(Figs. 3.15E, 6.4.1-3.)

Eophila hrabei CERNOSVITOV, 1935 Arch. Prirod. Cech., 19: 59.
Eophila hrabei: OMODEO 1956 Arch. Zool. Ital., 41: 186.
Allolobophora hrabei: ZAJONC 1958 Acta Soc. Zool. Bohem., 22: 65.
Allolobophora hrabei: Z1cs1 1964b Opusc. Zool. Budapest, 5: 120.
Allolobophora hrabei: Z1cs1 1966a Ann. Univ. Sci. Budapest, 8: 397.
Allolobophora hrabei: Zicsi 1968a Opusc. Zool. Budapest, 8: 168.
Allolobophora hrabei: Zics1 1982a Acta zool. hung., 28: 445.
Allolobophora (s. 1.) hrabei: EASTON 1983 Earthworm Ecology, p. 476.
Eophila hrabei: OMODEO 1988 Boll. Zool., 55: 80.

Allolobophora hrabei: Zicsi 1991 Opusc. Zool. Budapest, 24: 169.
Eophila (Eophila) hrabei: QIU & BoUcCHE 1998a Doc. pedozool. integrol., 4: 187.

Description — External — Body length 400-500 mm, diameter 4-6 mm, 500-600
segments. Colour dark grey at least dorsally, the tail end whitish. Head prolobous, first
dorsal pore in 6/7. Glandular tumescence usually on 17, 18, 19, 4043, 44, 45 ab. Sctae
closely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd = 29:2:14:1:40.
Clitellum saddle-shaped extends on segments 29, 30-57, 58, 59, 60 (63, 65). Tubercles on
49-53, 54, two broken bands alongside the ventral edge of the clitellum. Male pore on 15
between setae b—c, surrounded by a glandular crescent, occupying the neighbouring
segments as well. Nephropores in a straight line above setal line . Internal — Dissepiments
5/6-10/11 strongly thickened, entwined with each other. Crop in 15-16, gizzards in 17-20.
Two pairs of testes free in 10, 11, and two pairs of seminal vesicles in 11, 12. Receptacula
seminis two pairs in 9/10—-10/11 open in setal line cd. Calciferous glands with diverticula
in 11. Last pair of hearts in 11 and a pair of small extraoesophageals in 12. Excretory
system holonephridial, in the several first segment with backwards bent U-shaped
nephridial bladders that become bilobate toward the tail end (fig. 3.15E). The cross-section
of longitudinal muscle layer is of pinnate type (fig. 6.4.1).
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s
Fig. 6.4.1. Longitudinal musculature of A/lolobophora (s. 1.) hrabei.

Remarks — OMODEO (1988) classified this species to the genus Eophila but the
differences in the nephridial bladders prevent us from accepting his proposition. MRrSIC
(1991) failed to examine any specimen from this species therefore, he could not take a
position in this question.

Ecology — A. hrabei prefers exclusively the shallow alluvial-borne para-chernozem soils.
As this type of soil runs dry rapidly its activity is restricted to the vernal and autumnal
period. In this time A. hrabei makes very characteristic cast heaps on the surface that
could easily be recognized. The amount of cast deposited are quite significant, up to 930
g/m?in a season, but only 52.5 % of the excrements are put onto the surface (Zicsi 1964b,
Zicsi 1974a).

Distribution — This is a highly restricted endemic species, occurring only in the border
regions of Hungary, Austria and Slovakia (fig. 6.4.2).
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Fig. 6.4.2. Distribution of Allolobophora (s. 1.) hrabei.

Distribution in Hungary (fig. 6.4.3) — XP50 No. 6015 Varbalog; XP60 No. 3975, 5597
Hegyeshalom; No. 3983 Mosonmagyarovar; No. 5617 Levél; No 6011 Mosonszolnok;
XP61 No 6020 between Bezenye and Hegyeshalom; No. 9201, 9202, 9203, 9204
Bezenye.

Pedozoologica Hungarica



60 Cs. Csuzdi & A. Zicsi

T
N IS N~ N
T / -
B JIE N
ad -'“
ot~ < 2
- ;5»' A TTB
ey == ol ] ~|
T = o ¥l d - . O N
3 aARE A
N; AN I
~pedt J7TF g )
; N ]
1 > 7 j i
| ~ N
Nl 7
Ve b f‘ -, ) s
ad - / 7 |~
= T T =1
AN
) e (P M )
i ] | ~
; I
y f T
J N5 = /
A Za -
/ o / AR A i
7 I | 3
- =
]
N} .
Allolobophora (s.l.) hrabei
A
I ]

S/N: S102HH006705

Fig. 6.4.3. Distribution of Allolobophora (s. 1.) hrabei in Hungary.

6.5 Allolobophora (s. 1.) leoni MICHAELSEN, 1891
(Figs. 3.8.b, 3.15C.a-b, 6.5.1-4.)

Allolobophora leoni MICHAELSEN, 1891 J. Hamb. Wiss., 8: 15.

Helodrilus (Helodrilus) leoni: MICHAELSEN 1900a Das Tierreich., 10: 498.

Eophila leoni: OMODEO 1956 Arch. Zool. Ital., 41: 184.

Allolobophora leoni: Zics1 1959 Acta zool. hung., 5: 439.

Allolobophora leoni: Zics1 1968a Opusc. Zool. Budapest, 8: 153.

Allolobophora (Allolobophora) leoni: PEREL 1979 Range and regularities in the distr.
earthworms, p. 188.

Allolobophora leoni: Zicsi 1982a Acta zool. hung., 28: 445.

Allolobophora leoni: EASTON 1983 Earthworm Ecology, p. 475.

Pannoniona leoni: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 227.

Allolobophora leoni: Zics1 1991 Opusc. Zool. Budapest, 24: 185.

Allolobophora (Pannoniona) leoni: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 190.

Description — External — Body length 65-150 mm, diameter 5-8 mm, 148-180
segments. Colour usually pale, pigmentation lacking. Head proepilobous, first dorsal
pore in the intersegmental furrow 4/5. Glandular tumescence usually on 11-13, 16, 17,
27-29 ab. Setae closely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd =
15.5:1.5:10:1:30. Clitellum extends on segments 25, 26—34 saddle-shaped. Tubercles on
30, 32 as two pair of hump-like protuberances (fig. 3.8 b). Male pore on 15, surrounded
by a glandular crescent, confined into own segment. Internal — Dissepiments 5/6-9/10
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strongly thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes free in 10, 11,
and two pairs of seminal vesicles in 11, 12. Receptacula seminis two pairs in 9/10, 10/11
open in setal line cd, frequently duplicate or triplicate. Calciferous glands with lateral
pouches in 10. Excretory system holonephridial with J-shaped nephridial bladders, hook
forwards. The ectal part of the bladder is subdivided by a small constriction (fig. 3.15C
a, b). Typhlosole trifid, the cross-section of longitudinal muscle layer is of fasciculated
type (fig. 6.5.1, 6.5.2).
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Fig. 6.5.1. Longitudinal musculature of 4. (s. 1.) leoni.

Fig. 6.5.2. Typhlosole of Allolobophora (s. 1.) leoni.

Remarks — The shape of nephridial bladders of 4. leoni is somewhat similar to that of
some Perelia species from Central Asia. But examining this character thoroughly from
the head to the posterior part of the body, we concluded, that the origin of the ectal
dilatation is somewhat different. In case of Perelia it arises from the fusing of the outer
curve of an S-shaped nephridial bladder, in 4. leoni it originates from a looping in the
middle of the nephridial bladders.

Ecology — Allolobophora leoni is an endogeic species preferring clayey soils with good
water balance. It casts exclusively into the soil. Daily excrement production in average
44.3 mg dry mass by an animal (Zics1 1974a).

Distribution — This species has a Trans-Aegean distribution. It occurs in Central Europe
from Italy to Ukraine and there is an other area-body around the eastern shore of the
Black Sea (fig. 6.5.3).
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Fig. 6.5.4. Distribution of Allolobophora (s. 1.) leoni in Hungary.

Distribution in Hungary (fig. 6.5.4) — BR88 No. 1961 Harkany; BR88 No. 3131
Turony; BR98 No. 7311 Szarsomlyo; BS76 No. 12880 Somogydordcske; CS03 No. 2156
Bonyhad; CS12 No. 14451 Bataapati; CS18 No. 3042 Cece; CS20 No. 1825 Bar; CS30
No. 4846 Nagybaracska; CS31 No. 5003 Porboly; CS36 No. 757 Paks; No. 1891
Dunaszentbenedek; CS38 No. 1986 Eloszallas; CS41 No. 4856 Mariakonnye; CS42 No.
1056 Ersekcsanad; CS48 No. 544, 623, 631, 647, 796, 1869, 1976, 4520, Dunafdldvar;
CT13 No. 1439 Patka; CT19 No. 809, 1102, 1168, 10874 Labatlan; CT29 No. 7099 Tat;
CT32 No. 1818, 1978 Adony; CT37 No. 4397 Perbal; CT43 No. 598 Sinatelep; CT57
No. 1548 Budakalasz; CT58 No. 1371, 1490, 1500, 1656, 11750 Szentendre; CT69 No.
8985 Penc; CU30 No. 11747, 4005, 2083, Letkés; DS32 No. 2082, 4792 Szeged; DS46
No. 11593 Szentes; DS69 No. 5199 between Szarvas and Szentes; DS73 No. 5034
Pitvaros; DS74 No. 5043 Totkomlos; DU8S No. 2852, 3019 Szendroélad; DU91 No. 4720
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Sajoszoged; ES02 No. 940, 981 Battonya; ES26 No. 2162 Gyula; ES27 No. 5060 Sarkad,
ET51 No. 5395 Artand; ET99 No. 11157, 11161, 11173, 11179, 11185 Batorliget; EU36
No. 5464 Kishuta; EU43 No. 2111 Kortvélyes; EU45 No. 3082 Sarospatak; No. 3491,
3495, 3496, 3497 Végardo; EU46 No. 3090 Satoraljatjhely; EU73 No. 3666 Ajak; EU74
No. 3610 Tiszakanyar; EU84 No. 3596, 3625 Kisvarda; EU94 No. 3537, 3538, 3539,
3661 Mezbladany; No. 4896 Tiszakerecseny; FUO1 No. 4078, 4079, 14357
Tunyogmatolcs; No. 4089, 4110 Kocsord; FU03 No. 4882, 4884, 4892, 8009 Vamosatya,
Bockerek-erdo; No. 4901 Csaroda; No. 8012 Takos; FU12 No. 4021, 4025 Kisar; No.
4053, 4060 Komord; No. 4033, 8023 Tarpa; No. 4041 Tivadar; FU22 No. 4875, 4045,
4049, 7141 Tiszacsécse; No. 7131 Tiszakorod; No. 4894, 4081, 4086, Tuaristvandi; FU32
No. 10394 Tiszabecs; XM24 No. 4112, 4130, 4144, 9117, 9118 Muraratka; XM25 No.
9128 Szemenyecsornye; No. 5432, 5433, 5440 Tormafolde; No. 14475 Kényavar; XM35
No. 14474 Lasztonya; XM70 No. 4768 Heresznye; XM78 No. 1428 Gyenesdias; XM88
No. 4525, 4540 Badacsonytordemic; No. 11260, 14349 Szigliget; YL37 No. 4756 Veiti,
YMO3 No. 10435, 10437, 7151, 10433 Boészénfa; No. 7298 Dennapuszta; YMO8 No.
3010, 9194 Balatonboglar;, YMI12 No. 2912, 7172, 7290, 9192, 9219, 10428
Ropolyapuszta; No. 2951 Simonfa; YM13 No. 2932, 10449 Zselicszentpal; YM19 No.
1066 Balatonfoldvar, YM23 No. 10452 Szentbalazs; YM29 No. 12388, 12395
Balatonendréd; No. 1650 Zamardi; YNO9 No. 1255 Vének; YN20 No. 11244 Paldznak.

6.6 Allolobophora (s. 1.) mehadiensis mehadiensis RosA, 1895
(Figs. 6.6.1-4.)

Allolobophora mehadiensis Rosa, 1895 Boll. Mus. Torino, 10(215): 3.

Helodrilus (Allolobophora) mehadiensis: MICHAELSEN 1900a Das Tierreich, 10: 485.

Allolobophora mehadiensis: Popr 1943a Ann. Hist.-Nat. Mus. Hung., 36: 14.

Allolobophora mehadiensis f. typica: Pop 1949 Anal. Acad. R.P.R., 1(9): 448.

Eophila mehadiensis: OMODEO 1956 Arch. Zool. Ital., 41: 187.

Allolobophora mehadiensis: Zicsi 1959 Acta zool. hung., 5: 438.

Allolobophora mehadiensis: Zics1 1968a Opusc. Zool. Budapest, 8: 160.

Allolobophora mehadiensis mehadiensis: Pop 1978 Trav. Mus. Hist. Nat. G. Antipa, 19: 255.

Allolobophora mehadiensis mehadiensis: Z1cs1 1982a Acta zool. hung., 28: 445,

Eophila mehadiensis mehadiensis: EASTON 1983 Earthworm Ecology, p. 481.

Eophila mehadiensis: OMODEO 1988 Boll. Zool., 55: 80.

Serbiona mehadiensis mehadiensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 185.

Allolobophora mehadiensis: Z1cs1 1991 Opusc. Zool. Budapest, 24: 187.

Serbiona mehadiensis mehadiensi (1aps.): QU & BoucHE 1998a Doc. pedozool.
integrol., 4: 191.

Description — External — Body length 150-210 mm, diameter 4-10 mm, 200-270 segments.
Colour dark grey at least dorsally. Head epilobous, first dorsal pore in 9/10 or 10/11. Glandular
tumescence usually on 13-20, 32, 39, 40, 41 ab. Setae closely paired, setal arrangement after
the clitellum: aa:ab:bc:cd:dd = 15.2:1.2:7.6:1:32. Clitellum saddle-shaped extends on segments
35,36-47, 48. Tubercles on 42-47, two bands alongside the ventral edge of the clitellum. Male
pore on 15 between setae b—c, surrounded by a glandular crescent, confined within its own
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segment. Nephridiopores irregularly alternate between setal line » and above d. Internal —
Dissepiments 6/7-9/10 thickened. Crop in 15-16, gizzards in 17—19. Two pairs of testes free in
10, 11, and four pairs of seminal vesicles in 9-12. Receptacula seminis two pairs in 9/10-10/11
open in setal line cd. Calciferous glands in 10-15 with lateral pouches in 10. Excretory system
holonephridial with forwards oriented J-shaped nephridial bladders. Typhlosole trifid, the
cross-section of longitudinal muscle layer is of fasciculated type (fig. 6.6.1, 6.6.2).

Fig. 6.6.2. Typhlosole of Allolobophora (s. 1.) mehadiensis mehadiensis.

Remarks — OMODEO (1988) placed this species to the genus Eophila, where he united
species representing completely different evolutionary lineages. As the type species,
Eophila tellinii (Rosa, 1888) has a pinnate type musculature and backwards-oriented J-
shaped nephridial bladders, A. mehadiensis could not belong to this genus.

At present A. mehadiensis has four subspecies — 4. m. mehadiensis, A. m. boscaiui (Pop,
1948), A. m. oreophila Pop, 1978 and A. m. voivodinensis SAPKAREV, 1989 — differing from
each other by the position of the clitellar organs. Whereas these characters could vary to some
extent during maturation (Z1cs1 1963), the validity of some of these subspecies is in question.

Ecology — A. mehadiensis according to the BOUCHE’S ecological characterization belongs
to the endogeic group, living and feeding in the mineral soil layer. It casts almost equally
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onto the surface and into the soil. The cast production is about 491 mg/day (dry matter)
for an animal and 57.5% of them are put into the soil up to 1 m depth (Zicst 1982b).

Distribution — A. mehadiensis seems to be a Dacian element. It is distributed in Hungary,
Romania and Serbia. There is a record from Bulgaria (MIHAILOVA 1965) as well, but it
requires further corroboration (fig. 6.6.3).
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Fig. 6.6.3. Distribution of Allolobophora (s. 1.) mehadiensis mehadiensis.

Distribution in Hungary (fig. 6.6.4) — DS46 No. 11592 Szentes; DS73 No. 5041, 5042
Nagyér; DS82 No. 918, 922, 928, 948, 967, 988, 1210, 1222, 1223, 1224, 5636, 5639,
9230 Mezbhegyes; DS84 No. 10871 Kaszaper; DT63 No. 5344, 5382 Szaparfalu; DT73
No. 5296 Kenderes; DU60 No. 8101 Sikfokut; ET77 Nyirlugos (Pop 1943a).
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Fig. 6.6.4. Distribution of Allolobophora (s. 1.) mehadiensis mehadiensis in Hungary.
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6.7 Allolobophora (s. 1.) nematogena RosA, 1903
(Figs. 6.7.1-3., 6.8.4.)

Allolobophora (Eophila) nematogena Rosa, 1903 Atti. Soc. Modena, (5(36): 11.
Helodrilus meledaensis MICHAELSEN, 1908 Mitt. Natw. Ver. Univ. Wien, 6: 117.
Helodrilus (Eophila) bellicosus UDE, 1922 Arch. Naturg., 88(7): 160.

FEophila bellicosa: CERNOSVITOV 1942 Proc. Zool. Soc. London, 111: 228.
Allolobophora (Microeophila) nematogena + Allolobophora (Microeophila) bellicosa +
Allolobophora (Microeophila) meledaensis: OMODEO 1956 Arch. Zool. Ital., 41: 184.
Allolobophora dudichiana Z1cs1, 1966 Opusc. Zool. Budapest, 6: 188.
Allolobophora bellicosa: Zics1 1968a Opusc. Zool. Budapest, 8: 150.
Allolobophora nematogena: Z1cs1 1971b Ann. Univ. Sci. Budapest, 13: 344.
Allolobophora nematogena: Zics1 1982a Acta zool. hung., 28: 445.

Microeophila nematogena: EASTON 1983 Earthworm Ecology, p. 482.
Allolobophora bellicosa: OMODEO & RoTA 1991 Boll. Zool., 58: 177.

Microeophila nematogena: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 221.
Allolobophora nematogena: Z1csi 1991 Opusc. Zool. Budapest, 24: 187.
Microeophila nematogena: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 191.

Description — External — Body length 40—100 mm, diameter 4-5 mm, 90—165 segments.
Colour pale, pigmentation lacking. Head pro-epilobous or epilobous, first dorsal pore in
3/4, 4/5. Glandular tumescence variable, surrounds setae ab usually on 10—12, 13,22, 25,
26, 28, 31. Setae closely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd =
13:1.8:8.2:1:24.7. Clitellum saddle-shaped developed on segments 25, 26-33, 34.
Tubercles on 29, 30-32, 33 on the ventral edge of the clitellum. Male pore on 15 between
setae b—c, surrounded by a glandular crescent, occupying the neighbouring segments as
well. Nephropores hardly seen, irregularly alternate. /nternal — Dissepiments 5/6-9/10
strongly thickened 10/11-13/14 less so. Crop in 15-16, gizzards in 17-19. Two pairs of
testes free in 10, 11, and two pairs of seminal vesicles in 11, 12. Receptacula seminis two
pairs in 9/10-10/11 open in setal line cd. Calciferous glands with diverticula in 10.
Excretory system holonephridial with J-shaped nephridial bladders, hook forwards. The
ectal part of the bladder is provided with a terminal ampulla (fig. 6.7.1). The cross-section
of longitudinal muscle layer is of fasciculated type (fig. 6.7.2).

Fig. 6.7.1. Nephridial bladders of Allolobophora (s. 1.) nematogena: a. in segment 7, b. after the clitellum.
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Fig. 6.7.2. Longitudinal musculature of 4. (s. 1.) nematogena.

Remarks — We have examined a series of specimens from Italy and localities from the
former Yugoslavia as well, but have not found any differences in the structure of
nephridial bladders.

OMODEO & RoOTA (1991) argue for the validity of A. bellicosa because, according to
the position of the clitellar organs it seems to be different from A. nematogena and they
could not found specimens showing transitory characters. On the other hand, Zicsi
(1971b) investigated large series of specimens from different countries (Italy: A.
nematogena, Yugoslavia: A. meledaensis and A. bellicosa, and Hungary: A. dudichiana)
and found that the position of the clitellar organs could vary even between specimens
from the same locality, and a complete overlap was demonstrated for the material from
different regions. The positions of the genital papillae show also a great variation,
therefore the three latter names should be placed into synonymy of 4. nematogena.

Unfortunately OMODEO & ROTA (1991) have not given a detailed description of their
specimens from Turkey. Data about very important characters, such as the shape of the
nephridial bladders, the type of the musculature are missing; therefore the exact
taxonomic position of this specimen located far beyond the known range of A.
nematogena remained in question.

Ecology — A. nematogena belongs to the endogeic group, living in the mineral soil layer.

o
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Fig. 6.7.3. Distribution of Allolobophora (s. 1.) nematogena.
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Distribution — This species occurs in Hungary, Bosnia, Croatia and in Italy that
represents a Southern-Alpine distribution type. The only specimens attributed to this
species from Turkey would extend this distribution area to afar east, but it requires further
corroboration (fig. 6.7.3).

Distribution in Hungary (fig. 6.8.4) — XM24 No. 4122, 4132, 4135, 4136, 9120, 11851
Muraratka; XM35 No. 5403 Lasztonya.
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Genus Allolobophoridella MRSIC, 1990 emend.

Lumbricus (part.): LEVINSEN 1884 Vidd. Medd., p. 241.

Helodrilus (Bimastus) (part.): MICHAELSEN 1900a Das Tierreich, 10: 501.

Eisenia (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Bimastus (part.): OMODEO 1956 Arch. Zool. Ital., 41: 178.

Eisenia (s. 1.) (part.): BoucHE 1972 Inst. Nat. Rech. Agron., p. 378.

Allolobophora (Allolobophora) (part.): PEREL 1976b Zool. Zh., 55: 833.

Allolobophora (Allolobophora) (part.): PEREL 1979 Range and regularities in the distr.
earthworms, p. 186.

Eisenia (part): Zicsi 1982a Acta Zool. Hung., 28: 443-444.

Allolobophora (part.): EASTON 1983 Earthworm Ecology p. 475.

Allolobophora (Allolobophoridella) MRSIC, 1990 Biol. vestn., 38: 49.

Allolobophoridella: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 252.

Allolobophoridella: Zicsi & Csuzpi 1999 Rev. suisse Zool., 106: 998.

Bimastos (part.): Qiu & BoucHE 1998b Doc. pedozool. integrol., 3: 211.

Type species — Lumbricus eiseni LEVINSEN, 1884 by original designation MRSIC (1990).

Diagnosis — External — Setae closely paired, pigmentation dark red or reddish-brown.
Prostomium tanylobous, first dorsal pore around 5/6. Male pore on 15 small.
Spermathecae and tubercles lacking. Nephridial pores irregularly alternate between b and
above cd. Internal — Two pairs of testes free in 10, 11, and two pairs of seminal vesicles
in 11, 12. Calciferous glands with diverticula in 10-12. Excretory system holonephridial,
nephridial bladders U-shaped with forward-oriented ental part. The cross-section of
longitudinal muscle layer is of fasciculated type.

Remarks — MRSIC (1990) erected the genus Allolobophoridella for the species
Lumbricus eiseni LEVINSEN, 1884 and Bimastus parvus EISEN, 1874. These species have
long been problematic in earthworm taxonomy. Pop (1941) placed them into the genus
Eisenia. Later PEREL (1976a, b) showed that the nephridial bladders of these species are
markedly different from that of Eisenia being U-shaped with ahead turning ental part, and
classified them into Allolobophora. MRSIC (1990) pointed out, that in the pigmentation
and in the position of the calciferous diverticula L. eiseni and B. parvus considerably
differ from the species of the genus Allolobophora, and erected the new genus
Allolobophoridella. Unfortunately he has not recognized that the North-American B.
parvus and the Eurasian L. eiseni belong into different genera. The former shows typical
Bimastos characteristics (U-shaped, ahead bent nephridial bladders and pinnate
musculature) and the latter, although has the same type of nephridium, possesses a
fasciculated musculature.

The restricted diagnosis above excludes B. parvus that hereby we place back to
Bimastos. Therefore the genus Allolobophoridella at the moment contains the type
species Ai. eiseni and Ai. xilophila (OMODEO and MARTINUCCI, 1987) that should be
transferred from Eisenia to Allolobophoridella.
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6.8 Allolobophoridella eiseni (LEVINSEN, 1884)
(Figs. 6.8.1-4.)

Lumbricus eiseni LEVINSEN, 1884 Vidd. Meddel. Nat. Foren., (4)5: 241.

Allolobophora eiseni: Rosa 1893a Mem. Acc. Torino, 43: 462.

Allolobophora (Bimastus) eiseni: MICHAELSEN 1900a Das Tierreich, 10: 503.

Allolobophora rubra BRETSCHER, 1900 Rev. suisse Zool., 8: 454.

Dendrobaena merciensis FRIEND, 1911¢ Zoologist, (4)15: 192.

Bimastos eiseni gracilis FRIEND, 1911b Zoologists, (4)15: 368.

Bimastus oltenicus Pop, 1938 Bull. Soc. Sti. Cluj, 9: 146.

Eisenia parva f. typica (part.): Pop 1949 Anal. Acad. R.P.R., 1(9): 89.

Bimastus eiseni: OMODEO 1956 Arch. Zool. Ital., 41: 178.

Eisenia parva: Z1cs1 1959 Acta zool. hung., 5: 182.

Eisenia eiseni: Z1cs1 1968a Opusc. Zool. Budapest, 8: 132.

Allolobophora (Allolobophora) eiseni: PEREL 1979 Range and regularities in the distr.
earthworms, p. 187.

Eisenia eiseni: Z1cs1 1982a Acta zool. hung., 28: 443,

Allolobophora eiseni: EASTON 1983 Earthworm Ecology, p. 475.

Bimastos eiseni: FENDER 1985 Megadrilogica, 4(5): 110.

Allolobophora eiseni: Zicsi 1991 Opusc. Zool. Budapest, 24: 182.

Allolobophoridella eiseni: MRSIC, 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 255.

Allolobophoridella eiseni: REYNOLDS 1995 Earthworm Ecol. Biogeogr., p. 10.

Allolobophoridella eiseni: Zicsi & Csuzpi 1999 Rev. suisse Zool., 106: 999.

Bimastos eiseni: QiU & BoucHE 1998a Doc. pedozool. integrol., 4: 197.

Description — External — Body length 30—85 mm, diameter 2—4 mm, 75-111 segments.
Colour dark red, dorsally violet. Head tanylobous, first dorsal pore in 5/6. Glandular
tumescence usually on 16 ab. Setae closely paired, setal arrangement after the clitellum:
aa:ab:bc:cd:dd =4.8:1.2:4:1:20. Clitellum extends on segments 24, 25-32 saddle-shaped.
Tubercula pubertatis lacking. Male pore on 15, surrounded by a small glandular crescent.
Nephropores irregularly alternate between b and above d. Internal — There are no
dissepiments notably thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes
free in 10, 11. Two pairs of seminal vesicles in 11, 12. Spermathecae lacking. Calciferous
glands in 10-12 with diverticula in 10—11. Excretory system holonephridial. Nephridial
bladders U-shaped with forward-oriented ental part. Typhlosole lamelliform, the cross-
section of longitudinal muscle layer is of fasciculated type (fig. 6.8.1, 6.8.2).

Fig. 6.8.1. Longitudinal musculature of A/lolobophoridella eiseni.
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Fig. 6.8.2. Typhlosole of Allolobophoridella eiseni.

Remarks — There is a confusion regarding the species Ai. eiseni, as Pop (1941)
erroneously synonymyzed it with Bimastos parvus. PEREL (1979) demonstrated, that the
two species should not be identical because Ai. eiseni has a fasciculated and B. parvus a
pinnate type of musculature, furthermore the head of Ai. eiseni is tanylobous and not
epilobous as in the case of B. parvus.

Ecology — In Hungary this species lives solely under barks of decaying logs.
Distribution — This is a peregrine species of Atlantic origin (fig. 6.8.3).

60N

Fig. 6.8.3. Distribution of Allolobophoridella eiseni in Europe.
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Distribution in Hungary (fig. 6.8.4) — BS71 No. 3201 Mecsek Mts. Szuado-volgy; No.
14316 Mecsek Mts. Orfii; BS80 No. 817 Mecsek Mts. Tubes; No. 826, 10919 Mecsek
Mts. Misina; No. 3167 Mecsek Mts. Fehérkut; No. 3187 Mecsekszabolcs; BS81 No. 3195
Mecsek Mts. Mély-volgy; CS12 No. 14450 Bataapati; YM13 No. 4780 Zselice.
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Fig. 6.8.4. Distribution of Allolobophora (s. 1.) nematogena and Allolobophoridella eiseni in Hungary.
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Genus Aporrectodea ORLEY, 1885

Enterion (part.) SAVIGNY, 1826 Mem Ac. Fr., 5: 179.

Allolobophora (part.) EiseN, 1873 Ofv. Akad. Férh., 30(8): 46.

Allolobophora (part.): ORLEY 1881a Math. és term. tud. kdzlemények, 16: 593.
Allolobophora (part.): ORLEY 1885 Ertek. term. tud. korébél, 15(18): 23.
Aporrectodea (part.): ORLEY, 1885 Ertek. term. tud. korébél, 15(18): 22.
Allolobophora (part.): Rosa 1893a Mem. Acc. Torino, 43: 424.

Helodrilus (Allolobophora) (part.): MICHAELSEN 1900a Das Tierreich, 10: 479.
Helodrilus (Dendrobaena) (part.): MICHAELSEN 1900a Das Tierreich, 10: 488.
Helodrilus (Helodrilus) (part.): MICHAELSEN 1900a Das Tierreich, 10: 496.
Allolobophora (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Allolobophora (part.): OMODEO 1956 Arch. zool. Ital., 41: 180.

Nicodrilus BoUuCcHE, 1972 Inst. Nat. Rech. Agron., p. 315.

Aporrectodea: GATES 1975 Megadrilogica, 2(1): 4.

Nicodrilus: PEREL 1976b Zool. Zh., 55: 834.

Nicodrilus: PEREL 1979 Range and regularities in the distr. earthworms, p. 206.
Allolobophora (part.): Zicsi 1982a Acta Zool. Hung., 28: 444-445.
Aporrectodea: EASTON 1983 Earthworm Ecology, p. 476-477.

Nicodrilus + Allolobophora (part.): OMODEO & ROTA 1989 Boll. Zool., 56: 181.
Aporrectodea (Aporrectodea): MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 276.
Aporrectodea (part.): PEREL 1997 Earthworms of Russia, p. 62.

Aporrectodea: Z1cs1 & Csuzpl 1999 Rev. suisse Zool., 106: 995.

Koinodrilus Qiu & BoucHE, 1998b Doc. pedozool. integrol., 3: 196. syn. nov.
Nicodrilus (Nicodrilus): QiU & BoucHE 1998b Doc. pedozool. integrol., 3: 196.

Type species — Lumbricus trapezoides DUGES, 1828 (see GATES, 1975).

Diagnosis — External — Setae closely paired, pigmentation lacking, sometimes with grey or
brown colour. Prostomium epilobous, dorsal pore variable. Male pore on 15, fairly visible,
sometimes with glandular crescent intruding into the neighbouring segments.
Spermathecae open in setal line cd, nephropores aligned or irregularly alternate between b
and above cd. Internal — Two pairs of testes in 10, 11, and three or four (rarely two) pairs of
seminal vesicles in 9-12 or 9, 11, 12 (rarely only in 11, 12). Receptacula seminis two pairs
situated in intersegmental furrow 9/10, 10/11. Calciferous glands with lateral diverticula in
10. Excretory system holonephridial, nephridial bladders U- or J-shaped with backward-
oriented ental part. The cross-section of longitudinal muscle layer is of pinnate type.

Remarks — Because of the unfortunate type designation of the genus A/lolobophora (OMODEO
1956), all of the species previously referred to it should have been removed (GATES 1975). One
of the possible genera to accept a part of these species is Nicodrilus BOUCHE, 1972, but GATES
(1975) pointed out, that Nicodrilus is a junior synonym of the genus Aporrectodea ORLEY,
1885 that have been accepted almost unequivocally by the earthworm taxonomists (EASTON
1983, FENDER 1985, MRSIC 1991, PEREL 1997, Zicsi & Csuzpr 1999, but Quu & BOUCHE
1998b). Unfortunately a well-defined diagnosis of this genus is still missing (MRSIC 1991,
Zicst & Csuzpi 1999). Qiu & BoucHE (1998b) in revising the family Lumbricidae described
a new genus, Koinodrilus and gave an emended diagnosis of Nicodrilus. Both of the genera
possess backward bent nephridial bladders and calciferous diverticula in segment 10. There is
no mention of the structure of longitudinal musculature, but both type species (A/lolobopohora
georgii for Koinodrilus and Enterion terrestre for Nicodrilus) possess pinnate musculature.
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The only difference between the two genera is the position of the nephropores that is aligned
at Koinodrilus and irregularly alternate at Nicodrilus (QIU & BOUCHE 1998b p. 196). This
slight difference does not justify an independent genus, taking into account, that this character
varies even within one species (or species group like the different forms of D. byblica (ROSA,
1893a)). In addition to these, QiU & BoucHE (1998c) themselves described a Koinodrilus
species with irregularly alternating nephropores (Koinodrilus pseudoantipai Qiu & BOUCHE,
1998) eliminating the differences between the two genera.

In the present work we use the name Aporrectodea (senior synonym of Nicodrilus) in a
restricted sense, classifying to this genus only the species corresponding to the diagnosis
above. In case when a species differs from this description we use “Aporrectodea s.1.” to refer
that it does not belong to Aporrectodea restricted.

Table 6.2. Distinguishing characters of the Aporrectodea species in Hungary.

Species Clitellum  |Tubercles Vesicles | Spermathecae | Nephridial | Musculature
bladders

Ap. caliginosa 25, 26, 31-33 9-12 9/10, 10/11 ¢d |J, backward | pinnate
29-34, 35

Ap. georgii 28,29-35 |31,33 9-12 9/10, 10/11 ¢d |J, backward | pinnate

Ap. handlirschi  26,27-32, |28,28-% |9,11,12 | 9/10,10/11 ¢d |J, backward | pinnate
33 32

Ap. jassyensis 28,29-35 1/n 31, 32-34,|9-12 9/10,10/11 ¢d | J, backward | pinnate

1/n 35

Ap. longa 27,28-35 |32-34 9-12 9/10, 10/11 c¢d | J, backward | pinnate

Ap. rosea 24,25, 29-31(30) |9-12, 9/10,10/11 M | U, backward | pinnate
26-32, 33 (11, 12)

Ap. sineporis 24,25-30,31|27-29 9,11,12 |9/10,10/11 e¢d |J, backward | pinnate

Ap. (s.1.) dubiosa |36,37-47,48|43, 44-47, 48 |9-12 8/9-10/11 cd J, backward | fasciculated

Pedozoologica Hungarica



Earthworms of Hungary 75

6.9 Aporrectodea caliginosa (SAVIGNY, 1826)
(Figs. 3.7b—d, 6.9.1-3.)

Enterion caliginosum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 180.

Enterion carneum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 180.

Lumbricus trapezoides DUGES, 1828 Ann. Sci. Nat.,15: 289.

Lumbricus gordianus TEMPLETON, 1836 Ann. Mag. Nat. Hist., 9: 235.

Lumbricus lividus TEMPLETON, 1836 Ann. Mag. Nat. Hist., 9: 235.

Lumbricus purus DUGES, 1837 Ann. Sci. Nat., (2)8: 17.

Lumbricus capensis KINBERG, 1867 Ofv. Akad. Forh., 23: 100.

Lumbricus hortensiae KINBERG, 1867 Ofv. Akad. Forh. 23: 98.

Lumbricus novaehollandiae KINBERG, 1867 Ofv. Akad. Forh., 23: 99.

Lumbricus olivaceus E1SEN, 1871 Ofv. Akad. Forh. 27: 964.

Lumbricus pellucidus E1SeN, 1871 Ofv. Akad. Forh. 27: 964.

Allolobophora turgida EiseN, 1873 Ofv. Akad. Férh. 30(8): 46.

Allolobophora turgida tuberculata EiseN, 1874 Ofv. Akad. Forh. 31(2): 43.

Lumbricus levis HUTTON, 1877 Trans. N.Z. Inst., 9: 351.

Allolobophora turgida: ORLEY 1881a Math. és term. tud. kézlemények, 16: 595.

Lumbricus australiensis FLETSCHER, 1886 Proc. Linn. Soc. N.S. Wales, 1: 539.

Allolobophora (Allolobophora) caliginosa: Rosa 1893a Mem. Acc. Torino, 43: 424.

Allolobophora beddardi RIBAUCOURT, 1896 Rev. suisse Zool., 4: 53.

Allolobophora inflata MICHAELSEN, 1899 Zool. Jb. Syst., 12: 124.

Helodrilus (Allolobophora) caliginosus: MICHAELSEN 1900a Das Tierreich, 10: 482.

Helodrilus borellii COGNETTI, 1904 Boll. Mus. Torino, 19(476): 2.

Helodrilus (Allolobophora) caliginosus: Szits 1909 Allattani Kézlemények, 8: 135.

Allolobophora similis FRIEND, 1910b Gardener’s Chron., 48: 99.

Helodrilus mariensis STEPHENSON, 1917 Rec. Ind. Mus., 13: 414.

Allolobophora remyi CERNOsVITOV, 1929 Bull. Mus. Nat. Hist. Nat., (2)1: 149.

Eophila augilensis SCIACCHITANO, 1931 Ann. Mus. Genova, (3)55: 302.

Eophila obscuricola CERNOSVITOV, 1936 Arch. Zool. Exp. Gen., 78: 5.

Allolobophora caliginosa: Popr 1943a Ann. Hist. Nat. Mus. Hung., 36: 13.

Allolobophora caliginosa hellenica TZELEPE, 1943: Erg. z. Dol. Panepis Athinan Kavig., p. 1.

Dendrobaena samarigera graeca CERNOSVITOV, 1938 Zool. Anz., 123(7/8): 191.

Allolobophora nocturna EVANS, 1946 Ann. Mag. Nat. Hist., 13: 98.

Allolobophora iowana EvVANS, 1948 Ann. Mag. Nat. Hist., 14: 515.

Allolobophora arnoldi GATES, 1952 Breviora, 9: 1.

Allolobophora molita GATES, 1952 Breviora, 9 : 3.

Allolobophora caliginosa: Z1cs1 1968a Opusc. Zool. Budapest, 8: 153.

Nicodrilus (Nicodrilus) caliginosus caliginosus paratypicus BoUCHE, 1972 Inst. Nat.
Rech. Agron., p. 327.

Nicodrilus (Nicodrilus) caliginosus meridionalis BOUCHE, 1972 Inst. Nat. Rech. Agron.,
p. 334.

Nicodrilus (Nicodrilus) caliginosus meridionalis pseudolongus BOUCHE, 1972 Inst. Nat.
Rech. Agron., p. 335.

Nicodrilus (Nicodrilus) caliginosus alternisetosus BOUCHE, 1972 Inst. Nat. Rech.
Agron., p. 333.
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Nicodrilus caliginosus: PEREL 1979 Range and regularities in the distr. earthworms, p. 209.

Allolobophora caliginosa: Zics1 1982a Acta zool. hung., 28: 425.

Aporrectodea trapezoides+Aporrectodea tuberculata+Aporrectodea turgida: GATES
1982 Megadrilogica, 4: 28.

Aporrectodea caliginosa: EASTON, 1983: Earthworm Ecology, p. 476.

Allolobophora caliginosa: Zicsi 1991 Opusc. Zool. Budapest, 24: 185.

Aporrectodea (Aporrectodea) caliginosa: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.),
31:321.

Aporrectodea trapezoides+Aporrectodea tuberculata+Aporrectodea turgida: REYNOLDS
1995 Earthworm Ecology and Biogeography, p. 10—11.

Aporrectodea caliginosa caliginosa + Ap. caliginosa trapezoides: Perel 1997
Earthworms of Russia, p. 63—64.

Aporrectodea caliginosa caliginosa + Ap. caliginosa trapezoides: Z1cs1 & Csuzpi 1999
Rev. suise Zool., 106: 996.

Nicodrilus (Nicodrilus) caliginosus caliginosus + N. (N.) caliginosus tuberculatus + N.
(N.) caliginosus meridionalis + N. (N.) trapezoides + N. (N.) noctunus (laps.): Qiu &
BoucHE 1998a Doc. pedozool. integrol., 4: 188.

Nicodrilus monticola PEREZ & RODRIGUEZ, 2002 J. Nat. Hist., 36: 517. syn. nov.

Nicodrilus carochensis PEREZ & RODRIGUEZ, 2002 J. Nat. Hist., 36: 520. syn. nov.

Nicodrilus tetramuralis PEREZ & RODRIGUEZ, 2002 J. Nat. Hist., 36: 521. syn. nov.

Description — External — Body length 50-150 mm, diameter 2—4 mm, 100-180
segments. Colour usually brown, sometimes greenish. Some pigmentation almost always
present, at least dorsally at the front of the body. Head epilobous, first dorsal pore
between 5/6-9/10. Glandular tumescence usually on (9) 10-12 ab. Setae closely paired,
setal arrangement after the clitellum: aa:ab:bc:ed:dd = 11.7:1.6:6.8:1:24. Clitellum
extends on segments 25, 26, (29)-34, 35 saddle-shaped. Tubercles on 31-33 as two pairs
of knob-shaped protuberances, or a continuous pad-like organ, but all of the transitory
stages could be found (fig. 3.7 b-d). Male pore on 15, great slit between setae b—c,
surrounded by a glandular crescent, frequently protruding into the neighbouring
segments. Nephropores irregularly alternate between setal line b and above cd. Internal
— Dissepiments 5/6-9/10 moderately thickened. Crop in 15-16, gizzards in 17-18. Two
pairs of testes free in 10, 11, and four pairs of seminal vesicles in 9—12. Receptacula
seminis two pairs in 9/10, 10/11 open in setal line cd. Calciferous glands in 10—12 with
lateral pouches in 10. Excretory system holonephridial with S-shaped nephridial
bladders, hook backwards. Typhlosole trifid, the cross-section of longitudinal muscle
layer is of pinnate type (fig. 6.9.1, 6.9.2).
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Fig. 6.9.2. Typhlosole of Aporrectodea caliginosa.

Remarks — This species is one of the most widely distributed earthworms with different
parthenogenetic and polyploid morphs described as separate species. Unfortunately a
comprehensive study of the species or species group is still wanting. Pending this is to be
done we do believe that the different subspecies and species, regarded by some authors
(GatEs 1982, BoucHE 1972, REYNOLDS 1995) as valid, better to treat as synonyms of 4p.

caliginosa (SAVIGNY, 1826).

Recently PEREZ and RODRIGUEZ (2002) have described three species differing from
each other and from the trapezoides morph of Ap. caliginosa in the number and position
of the genital papillae. This character is highly variable even among the different
specimens of the same population and its number strongly corresponds with the sexual
activity of the specimens in question (GERARD 1964, BOUCHE 1972, Zicst 1974a, PEREL
1979,) so to describe new species differing solely in this character is unjustifiable.

Ecology — Ap. caliginosa is a typical synanthropic species. It thrives in pastures, gardens
and forest as well. It could be found in every type of substrate even in the poorest sandy
soil. In disturbed environment it could completely displace native worms in a short time
(MILLER et al. 1955). According to BOUCHE’s ecological characterisation Ap. caliginosa
belongs to the endogeic group, living and feeding in the mineral soil layer. It casts on the

surface that sometimes could be a large quantity.
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Distribution — This species is native in the Palearctis, but it has been introduced
extratropically all over the world.
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Fig. 6.9.3. Distribution of Aporrectodea caliginosa in Hungary.

Distribution in Hungary (fig. 6.9.3) — BR98 No. 7314 Szarsomlyo; BS70 No. 1743
Magyariirog; No. 5349 Boda; BS71 No. 3180 Mecsek Mts. Szuado-volgy; BS79 No.
11369, 11380, 11395 Balatonszéplak; BS80 No. 1829 Pécs; No. 3162 Mecsek Mts.
Farkas-forras; No. 4734 Pécs Misina; No. 7163 Pécs; BS89 No. 1909 Balatonszabadi-
Sostd; No. 11324 Balatonszabadi; BT80 No. 11390, 11408 Balatonaliga; No. 11405
Balatonvilagos; BT86 No. 5519 Vérteskéthely; CR49 No. 5012, 5017 Gara; CS03 No.
4790 Bonyhad; CS12 No. 14448, 14455 Bataapati; CS18 No. 3041, 3049, 3050 Cece;
CS19 No. 1460 Rétszilas; CS20 No. 1824 Bar; CS41 No. 4857 Mariakdnnye; No. 5008
between Baja and Vaskut; CS47 No. 1902 Harta; CS48 No. 542, 645, 657, 2825, 2826
Dunafoldvar; CS50 No. 5023 Bacsborsod; CS65 No. 1639 Kecel; CS70 No. 5027
Bacsalmas; CS77 No. 11555 Pahi; CT05 No. 2033 Vérteskozma; No. 5483 Csakvar; No.
5489, 5494 Kohanyas; No. 7278, 7279 Vértes Mts. Fani-volgy; CT13 No. 1645 Nadap;
CT16 No. 7715, 8962, 9039, 10543 Vértes Mts. Vinyabiikki-volgy; CT19 No. 1092,
1161 Siittd; No. 1094, 1163 Nyergestjfalu; No. 2158 Labatlan; CT23 No. 4560 Velence;
CT26 No. 5482 Bicske; CT32 No. 1549, 1817, 1983 Adony; CT33 No. 2879 Baracska;
CT36 No. 1843 Buda; No. 4413 between Zsambék and Budakeszi; No. 4433 Paty; CT37
No. 1746 Piliscsaba; No. 4398, 4400, 4408 Perbal; CT38 No. 10223, 10339 Pilis Mts.
Fekete-hegy; No. 11724 Kesztolc; CT39 No. 1157, 1486 Esztergom; CT40 No. 561, 677
Dunatjvaros; CT43 No. 551 Ercsi; No. 596 Sinatelep; CT45 No. 708, 7371 Erd; No.
2937, 3248, 10203 Budadrs; No. 3237 Budapest, Kamaraerdé; No. 778, 3253, 7321
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Torokbalint; CT46 No. 707 Budakeszi; No. 6442 Buda; No. 3240, 3341 Budapest
Sagvari-liget; No. 4165 Budapest, Farkas-volgy; No. 10427 Budapest Normafa; CT47
No. 7247, 7257, 7260, 7261, 7363, 7631, 7637 Solymar; CT48 No. 7282 Pilis Mts.
Bolcs6-hegy; No. 9973 Pilis Mts. Sikaros-patak; No. 9953, 10008, 10022 Pilis Mts.
Apatkuti-volgy; No. 10324 Pilis Mts. between Dobogokd and Pilisszentkereszt; No.
10349, 10361 Pilis Mts. Kiraly-patak; No. 10374 ,10379 Pilis Mts. Dobogokd; No. 10408
Pilis Mts. Szentlaszlo-volgy; No. 12774 Pilisszentkereszt; CT49 No. 1069 Visegrad; No.
1088 Szob; No. 1137, 1151 Pilismar6t; No. 1320 Zebegény; No. 10298, 10307, 10308,
10311, 10315 Pilis Mts. Hoffman-kunyho; No. 10401 Domos; CTS3 No. 10328 Bugyi;
CT56 No. 729, 780 Csepel; No. 1465, 1758 Margitsziget; No. 12768 Budapest, Engels
tér; CT57 No. 1542 Budakalasz; CT58 No. 7191, 7265 Pilis Mts. Lajosforrés; No. 1372,
1493, 1496 Szentendre; No. 2819 Als6gdd; No. 4179 Pilis Mts. Biikkos-patak; No. 4198
Pilis Mts. Voroskd; No. 9980, 10237 Pilis Mts. Kiraly-patak; CT59 No. 1531
Dunabogdany; No. 9941, 9992 Pilis Mts. Lukacs-arok; CT69 9027 Penc; CT75 No. 4959
Maglod; CT77 No. 3071, 4486, 4503, 5183, 5547, 5647, 5882 G6dolls; CT79 No. 3208,
3220, 3223, 3269 Csovar; CT85 No. 4962, 5658 Mende; CT87 No. 2805, 3053, 3064,
3074, 7203 Bag, Pet6fi-forras; CU30 No. 2101, 2073, 3998, 4004 Letkés; CU31 No.
4594 Borzsony Mts. Csovanyos; CU5S0 No. 5235, 7339, 8040, 8069, 8219, 8422, 8438,
9003, 9045, 9067, 9626, 10293 Szendehely; CU61 No. 5241 Rétsag; No. 5246
Ersekvadkert; CU71 No. 8994 Kétbodony; CU72 No. 5273 Ipolyszog; CU91 No. 8452,
9051 Alsotold; CU93 No. 5258, 5288 Ludanyhalaszi; No. 5286 Nogradszakal; CU94 No.
5269 Litke; DS28 No. 11725 between Tiszasas and Csépa; DS37 No. 5193 Csongrad;
DS38 No. 11715 Csépa; DS39 No. 3552, 3615 Tiszakécske; DS69 No. 5065 Szarvas;
DS71 No. 960, 1011, 5629, 5632, 5633 Kovegy; DS72 No. 5031 Csanadpalota; DS73 No.
5036, 5037 Pitvaros; No. 5039 Nagyér; DS74 No. 5044, 5050 Totkomlos; DS75 No. 5055
Oroshaza; DS82 No. 919, 926, 937, 951, 957, 966, 973, 990, 994, 1183, 1196, 1214,
1231, 1234, 1239, 1247, 1270, 1280, 1282, 5637, 9235 Mezdhegyes; DS83 No. 4787
Végegyhaza; DT02 No. 5337 Cegléd; DT08 No. 7223 Hatvan; DT14 No. 3152 Farmos;
DT16 No. 4984 Jaszberény; DT22 No. 5214, 5218, 5332 Abony; DT26 No. 4980
Jaszjdkohalma; DT42 No. 5222 Tiszaplispoki; DT49 No. 9197 Kapolna; DT52 No. 5206
Torokszentmiklos; DTS9 No. 2987, 3012 Kerecsend; DT63 No. 5346, 5383 Szaparfalu;
DT82 No. 1017, 1022, 1027, 1850 Kisujszallas; DT83 No. 8403 between Kisujszallas
and Karcag; DT87 No. 2990, 5211, 9619 Tiszafiired; DT95 No. 8388 Nagyivan; DUO1
No. 9105 Samsonhéaza; DU03 No. 5254 Karancslapujtd; DU20 No. 4236, 4252 Matra
Mts. Koszoris-patak; DU21 No. 7542, 10415 Nadutjfalu; DU22 No. 5895, 5899 Barna;
DU23 No. 9102 Cered; DU31 No. 7231 Pétervasara; DU32 No. 2893 Tarnalelesz; DU33
No. 6941, 6944, 6946, 6954 Tvad; DU43 No. 2874 Borsodnadasd; DU51 No. 4428, 5177,
8279 Felsétarkany; No. 4661 Buikk Mts. Szarvaskd; No. 8570, 8571 Biikk Mts. Teréz-
forras; DUS2 No. 2274 ,4667 Szilvasvarad; No. 9901, 9905, 9908 Biikk Mts. Téthfalusi-
volgy; DU5S4 No. 569 Putnok; No. 4494 Kelemér; DUSS No. 4571 Serényfalva; DU62
No. 2976 Biikkk Mts. Garadna-volgy; DU66 No. 502, 530, 591, 673, 698, 1576, 1584,
2857,2898, 3946, 4422 Aggtelek; DU67 No. 4679 Josvafo; DU72 No. 2183, 2197, 2204
Biikk Mts. Togazdasdag; DU76 No. 2904 Szendrd; DU77 No. 513 Szinpetri; No. 3875
Vecsem-forras; No. 3926 Acskd; DU80 No. 4988 Vatta; DU86 No. 573 Szalonna; DU87
No. 3951, 3960, 3988 Bodvaszilas; DU91 No. 4718 Sajoszoged; DU93 No. 4991 Szikszo;
DU95 No. 4998 Tomor; ES02 No. 942 Battonya; ES07 No. 2265, 5057 Békéscsaba;
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ES26 No. 2161 Gyula; ET08 No. 7075, 7085, 7097 Ujszentmargita; ET13 No. 5354
Bérand; ET17 No. 9607 Széalkahalom; No. 9610, 9614, 10499 Hortobagy; ET23 No.
9006, 9007, 9021, 9062 Sap; ET27 No. 9615 Darassa; ET38 No. 5374
Hajduboszormény; ET39 No. 5310 Hajdudorog; No. 5372 Hajduvid; ET43 No. 5350
Berettyoujfalu; ET44 No. 5366 Derecske; ET46 No. 4632, 5315 Debrecen; ET47 No.
5312 Hajduboszormény Zelemér; No. 5370 Jézsa; ET99 No. 11194 Batorliget; EU00 No.
5302 Polgar; No. 5307 Tiszaszederkény; EU21 No. 5295, 5380 Tiszavasvari; EU26 No.
7567, 7568 Regéc; EU27 No. 5475, 5478 Telkibanya; No. 5625 Mt. Sator; EU32 No.
14382 Tokaj; EU35 No. 4269 Ohuta; No. 7577, 7590 Ujhuta; EU36 No. 5450, 11644,
11645, 11683 Kishuta; No. 5462 Nagyhuta; No. 5473 Nagybozsva; No. 10240 Rostalld;
EU37 No. 7556 Fiizér; EU43 No. 2108 Kortvélyes; EU45 No. 3467, 3469 Sarospatak;
No. 3474, 3481, 3482, 3492 Sarospatak, Végardod; No. 3477, 3478, 3479 Karolyfalva;
EU46 No. 3470 Satoraljaujhely; No. 3487, 3488, 3489 Némahegy-Koveshegy; EUS1 No.
8974, 8995 Nyiregyhaza; EU64 No. 3554 Dombrad; EU72 No. 3525, 3529, 3531, 3613,
3676 Berkesz; No. 3549, 3550 Nyirtass; EU73 No. 3519 Rétkozberencs; No. 3535, 3605,
3668 Ajak; No. 3623 Patroha; EU83 No. 3560, 3638 Gyulahaza; No. 3644 Szabolcsbaka;
EU84 No. 3500, 3502, 3503, 3558, 3575, 3576, 3577, 3582, 3585, 3597, 3617, 3619,
3627, 3647, 3650, 3664 Kisvarda; No. 3512, 3570, 3572 Jéke; EU85 No. 3566
Tiszabezdéd; EU94 No. 3543, 3662 Mezbladany; FUO1 No. 4075 Tunyogmatolcs; No.
4090, 4108 Kocsord; FU02 No. 4523 Gulacs; FU03 No. 4902 Csaroda; FU22 No. 4048,
4876 Tiszacsécse; No. 4082 Turistvandi; WM99 No. 4712, 12086 Szakonyfalu; XMO07
No. 8540 Godorhaza; XMO08 No. 8512, 12019, 12082 ériszentpéter; No. 12032 between
ériszentpéter and Kondorfa; XM09 No. 12070 Kondorfa; No. 12237, 12262 Ispank;
XM17 No. 11578 Zalabaksa; XM18 No. 12073 Nagyrakos; XM19 No. 12038 Viszék;
XM24 No. 4123, 4137, 9113 Muraratka; XM25 No. 5444 Kanyavar; No. 9146 Dobri;
XM35 No. 14312 Valkonya; XM42 No. 5423 értilos; XM47 No. 8550 Bak; XM48 No.
3135, 4692 Zalaegerszeg; XMS3 No. 9156 Somogybiikkdsd; XM59 No. 4700 Kehida;
XM62 No. 9166 Csurgénagymarton; XM69 No. 2868 Vidornyaszdllos, XM77 No.
11358 Balatonberény; XM78 No. 1389 Balaton, Szent Mihaly kapolna; No. 1730, 1738,
2062, 2066, 2092, 2112, 2118, 2126, 2139, 4715, 7359, 11327 Keszthely; XM79 No.
1839 Zalaszanté; XM86 No. 7306 Marcali; XM87 No. 1590, 1874, 2147, 2149
Balatonfenyves; No. 2836, 4649 Bélatelep; XM88 No. 4529, 4537, 4545 Badacsony-
tordemic; No. 11245 Szigliget; XM99 No. 4567 Toéti-hegy; No. 14364 Hegyesd; XN14
No. 3133 Bozsok; No. 11580 Velem; XN15 No. 1757 Készeg; XN18 No. 877 Sopron; No.
896 Sopron, Dedk-forras; No. 5713 Sopron, Témalom; No. 5699 Brennbergbanya; XN25
No. 8184 between Horvatzsidany and Kdszeg; No. 11424, 11433 Zsira; XN28 No. 908
Fertorakos; XN32 No. 4195 Tanakajd; XN36 No. 879, 902, 1202, 1295, 1333, 1343,
1349, 1355 Sopronhorpacs; XN37 No. 14299 Hidegség; XN47 No. 864, 913 Petdhaza;
XN57 No. 13067, 13108 Osli; XN58 No. 13112 Osli, Patyi-haz; XN59 No. 5611
Mosonszentjanos; XN78 No. 13061, 13100 Téarnokréti; No. 13087 Tarnokréti, Herceg-
csatorna; XN79 No. 13085 Lébény; XN89 No. 2966 Zsejke; XN98 No. 11604 Gyor;
XP50 No. 6016 Varbalog; XP60 No. 2014, 2958 Lajta; No. 2023 Mosonmagyarovar; No.
5616, 6004, 6007, 6010 Levél; No. 6014 Mosonszolnok; XP61 No. 1477, 1522, 1594,
1652 Rajka; No. 10571 Bezenye; YL28 No. 4741 Cséanyoszro; YL38 No. 4744 Vajszlo;
YMO2 No. 4781 Hencse; YMO03 No. 7153 Bdszénfa; No. 7178 Dennapuszta; YMO08 No.
714, 1950, 2838, 2839, 2840, 2841, 2842, 2843, 2844, 10078, 11400 Balatonboglar; No.
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4782 Latrany; YMO09 No. 11257 Balatonszepezd; YM12 No. 2952 Simonfa; No. 7296
Ropolypuszta; YM13 No. 2919, 2925 Zselice; No. 2930 Zselicszentpal, No. 10432
Zselicség; YM14 No. 10442 Toponar; YM18 No. 1067 Balatonszemes; YM19 No. 748,
3144, 3146 Tihany; YM29 No. 11368 Zamardi; No. 12392, 12397 Balatonendréd; YM32
No. 4778 Bakoca; YNO04 No. 2997 Bakony Mts. Odvaskd; YNO9 No. 1252 Vének; YN10
No. 14359 Koloska-patak; YN14 No. 5515 Csesznek; No. 5527 Gézahaza; YN19 No.
1129 Gonyli; YN20 No. 11243 Paldznak; YN21 No. 4202 between Veszprém and
Csopak; YN26 No. 5503, 5511 Bakonyszombathely.

6.10 Aporrectodea georgii (MICHAELSEN, 1890)
(Figs. 6.10.1-4.)

Allolobophora georgii MICHAELSEN, 1890a J. Hamb. Wiss., 7: 3.

Allolobophora georgii transylvanica Pop, 1938 Bull. Soc. Sti. Cluj, 9: 141.
Allolobophora georgii f. typica: Zicst 1958 Opusc. Zool. Budapest, 2: 56.
Allolobophora georgii: Zics1 1968a Opusc. Zool. Budapest, 8: 157.

Allolobophora (s. 1.) georgii: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 425.

Nicodrilus georgii: PEREL, 1979 Range and regularities in the distr. earthworms, p. 210.
Allolobophora georgii: Zicsl, 1982a Acta zool. hung., 28: 445.

Aporrectodea georgii: EASTON 1983 Earthworm Ecology, p. 476.

Allolobophora georgii Zicsi 1991 Opusc. Zool. Budapest, 24: 186.

Aporrectodea (Aporrectodea) georgii: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 315.
Koinodrilus georgii: Quu & BoucHE 1998a Doc. pedozool. integrol., 4: 187.

Description — External — Body length 25-80 mm, diameter 2—4 mm, 100—-150 segments.
Colour usually pale, pigmentation lacking. Head epilobous, first dorsal pore in the
intersegmental furrow 4/5. Glandular tumescence usually on 11 ab. Setae closely paired,
setal arrangement after the clitellum: aa:ab:bc:cd:dd = 7.6:1.2:5.2:20. Clitellum extends
on segments 28, 29-35 saddle-shaped. Sucker-like tubercles on 31, 33. Male pore
confined within segment 15. Nephropores irregularly alternate between setal line b and
above d. Internal — Dissepiments 6/7—14/15 slightly thickened. Crop in 15-16, gizzards
in 17-18. Two pairs of testes free in 10, 11, and four pairs of seminal vesicles in 9-12.
Spermathecae two pairs in 9/10, 10/11 open in the setal line cd. Calciferous glands in
10—11 with lateral pouches in 10. Oesophageal hearts in 6—11 with an extraoesophageals
in 12. Excretory system holonephridial. Nephridial bladders J-shaped with hook
backward. Typhlosole lamelliform, the cross-section of longitudinal muscle layer is of
pinnate type (fig. 6.10.1, 6.10.2).

Ecology — This is an endogeic earthworm, living in the mineral soil layer. It prefers the
moist clayey soils. Ap. georgii casts mainly onto the soil surface (80%), the daily cast
production is 54.7 mg dry mass pro 1g living weight (Zicsi 1974a).

Distribution — Ap. georgii is native in the Palearctis but widely distributed in the
southern part of Eurasia and northern Africa (fig. 6.10.3). As an introduced species, it is
recorded from South America as well (MiscHis 1991).
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Fig. 6.10.3. Distribution of Aporrectodea georgii.
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Distribution in Hungary (fig. 6.10.4) — BS80 No. 1967 Pécs; CS18 No. 3045 Cece;
CS23 No. 1822 Szekszard; CS48 No. 630, 798, 3023 Dunafoldvar; CT23 No. 1634
Gardony; CT34 No. 1657, 2119 Martonvasar; CT45 No. 3252 Toérokbalint; CT7S No.
4957 Maglod; CT77 No. 5562 Godolls; CT79 No. 3264 Csévar; CT87 No. 2804, 3055
Bag Petdfi-forras; CU30 No. 2085, 2076 Letkés; CUS0 No. 2800 Nograd; DS28 No.
11726 between Tiszasas and Csépa; DS37 No. 5195 Csongrad; DS71 No. 961, 1007
Kovegy; DS74 No. 5046 Totkomlds; DS82 No. 920, 970, 986, 1226, 1237, 1281
Mezdhegyes; DT26 No. 4981 Jaszjakohalma; DT42 No. 5224 Tiszapiispoki; DT49 No.
4260, 5570, 9196 Kapolna; DTS2 No. 5207 Torokszentmiklos; DT63 No. 5347, 5387
Szaparfalu; DT83 No. 8405 between Kistjszallds and Karcag; DT87 No. 5213
Tiszafiired; DT94 No. 3359 Karcag; DT95 No. 8387 Nagyivan; DT98 No. 8391
Tiszacsege; DU03 No. 5252 Karancslapujtd; DU12 No. 5888 Matraszele; DU21 No.
1688 Nadujfalu; DU32 No. 7379 Tarnalelesz; DU40 No. 7412, 7428 between Sirok and
Egerbakta; DUSS No. 5540 Kelemér; DU66 No. 506, 537, 11852 Aggtelek; DU77 No.
3119 Szinpetri; ES02 No. 941, 982 Battonya; ES14 No. 2164 Lokoshaza; ET10 No. 5201
Nagylapos; ET13 No. 5343, 5361 Barand; ET17 No. 9608 Szalkahalom; No. 9612
Hortobagy; ET23 No. 9019, 9012 Sap; ET43 No. 5329 Berettyo-folyd; ET46 No. 5319
Debrecen; EU72 No. 3677 Berkesz; EU73 No. 3665 Ajak; EU83 No. 3592 Szabolcsbéka;
EUS84 No. 3505 Kisvarda; EU96 No. 3593 Zsurk; XM78 No. 1429 Gyenesdias; No. 2130
Keszthely; No. 1394 Balaton, Szent Mihdly kapolna; XMS88 No. 4544
Badacsonytordemic; XN37 No. 14298 Hidegség; XN47 No. 914 Petdhdza; YMO08 No.
1952, 3009, 11550 Balatonboglar; YM29 No. 12393 Balatonendréd; No. 1649 Zamardi;
YN26 No. 5505 Bakonyszombathely.
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Fig. 6.10.4. Distribution of Aporrectodea georgii in Hungary.
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6.11 Aporrectodea handlirschi (RosA, 1897)
(Figs. 6.11.1-4.)

Allolobophora handlirschi Rosa, 1897 Boll. Mus. Torino, 12: 3.

Allolobophora rhenani BRETSCHER, 1899 Rev. suisse. Zool., 6: 417.

Allolobophora vejdovskyi BRETSCHER, 1899 Rev. suisse. Zool., 6: 419.

Helodrilus (Dendrobaena) rehnani: MICHAELSEN 1900a Das Tierreich, 10: 489.

Helodrilus (Dendrobaena) handlirschi: MICHAELSEN 1900a Das Tierreich, 10: 490.

Allolobophora handlirschi: Pop 1943a Ann. Hist.-Nat. Mus. Hung., 34: 14.

FEiseniona handlirschi: OMODEO 1956 Arch. zool. Ital., 41: 189.

Allolobophora rosea alpina VEDOVINI, 1967 Bull. Soc Zool. Fr., 92: 793.

Allolobophora handlirschi: Zicsi 1968a Opusc. Zool. Budapest, 8: 150.

Nicodrilus handlirschi: PEREL 1979 Range and regularities in the distr. earthworms, p. 211.

Allolobophora handlirschi: Zics1 1982¢ Rev. suisse Zool., 89: 559.

Allolobophora handlirschi Zics1 1982a Acta zool. hung., 28: 429.

Aporrectodea handlirschi: EASTON 1983 Earthworm Ecology, p. 476.

Allolobophora handlirschi: Zicsi 1991 Opusc. Zool. Budapest, 24: 184.

Aporrectodea (Aporrectodea) handlirschi: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.),
31:292.

Aporrectodea handlirschi: PEREL 1997 Earthworms of Russia, p. 64.

Eiseniona handlirschi: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 188.

Description — External — Body length 35-110 mm, diameter 2—4 mm, 90—140 segments.
Colour brownish, dorsal slightly red with iridescence. Head epilobous, first dorsal pore
in 19/20 or after the clitellum. Glandular tumescence usually on 9, 10, 11, rarely also on
8, and 12 ab. Setae closely paired, setal arrangement after the clitellum: aa:ab:be:cd:dd =
9.3:1:6.7:1:20. Clitellum extends on segments 26, 27-32, 33, saddle-shaped. Tubercles
on 1/2 28, 28—1/2 32, 32. Male pore on 15, between setac b—c, almost as small as the
female pore on 14. Nephropores alternate irregularly between setal line b and above d.
Internal — Dissepiments 6/7—12/13 moderately thickened. Crop in 15-16, gizzards in
17-18. Two pairs of testes free or covered with sperm mass in 10, 11. Three pairs of
seminal vesicles in 9, 11, 12. Spermathecae two pairs in 9/10, 10/11 open in the setal line
cd. Calciferous glands in 10, 11 with lateral pouches in 10. Excretory system
holonephridial. Nephridial bladders J-shaped with backward-oriented ental part.
Typhlosole lamelliform, the cross-section of longitudinal muscle layer is of pinnate type
(fig. 6.11.1, 6.11.2).

Remarks — Under the name of Ap. handlirschi several unrelated species have long been
synonymized. After a detailed investigation ZicsI (1982c¢) resurrected the species Ap.
riparia (BRETSCHER, 1901) and Ap. pallida (BRETSCHER, 1900) and redescribed Ap.
handlirschi and the closely related Ap. sineporis (OMODEO, 1952a).

Ecology — Ap. handlirschi is a forest inhabiting species, where it lives in the uppermost
soil layer. Its reproductive biology and feeding ecology are almost unknown. It almost
evenly casts into the soil and onto the surface ( 59% vs. 41%). Its daily cast production is
41.93 mg dry mass pro 1 g living weight (Zics1 1974a).
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Fig. 6.11.2. Typhlosole of Aporrectodea handlirschi.

Distribution — Ap. handlirschi is native in the southern part of Eurasia, distributed from
the western part of Caucasus Mts. over northern Turkey west to Italy and north to Poland
(fig. 6.11.3).
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Fig. 6.11.3. Distribution of Aporrectodea handlirschi.
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Distribution in Hungary (fig. 6.11.4) — BS80 No. 849 Mecsek; Hidasi-volgy; CTO0S No.
2036 Vérteskozma; No. 5487 Vértes Mts. Kohanyas; No. 7270, 7277 Vértes Mts. Fani-
volgy; CT16 No. 4476,4477,7123, 7706, 7707, 7708, 7709, 8411, 8412, 8963, 9031, 9081,
9199, 9220, 10480, 10541 Vértes Mts. Vinyabiikki-volgy; CT36 No. 4416 Paty; CT38 No.
5577, 10341 Pilis Mts. Fekete-hegy; CT39 No. 5574 Pilis Mts. Vaskapu; CT46 No. 10425
Budapest, Normafa; CT47 No. 7328 Budapest, Juliannamajor; CT48 No. 9997, 10024,
10215, 10216, 10385 Pilis Mts. Apatkuti-volgy; No. 10323 Pilis Mts. between Dobogokd
and Pilisszentkereszt; CT49 No. 10402 Domos; CT58 No. 4184, 9963 Pilis Mts. Biikkos-
patak; No. 4201, 4561 Pilis Mts. Vorosko; No. 14267 Pilis Mts. Domorkapu; CTS9 No.
9989 Pilis Mts. Lukacs-arok; CU31 No. 4590 Csévanyos; CU93 No. 4813 Endrefalva;
DT19 No. 4245 Matrahaza; DU00 No. 7235 Matrakeresztes; DU10 No. 4251, 7219 Matra
Mts. Galyatetd; No. 11617, 11853 Matra Mts. Kékesteto; DU20 No. 4250 Matra Mts.
Nagylapat-tetd; DUS1 No. 8283, 9229 Felsotarkany; No. 9210 Biikk Mts. Szarvaskd; No.
4598 Biikk Mts. Peskd; No. 9860 Biikk Mts. Leany-volgy; No. 9876 Biikk Mts. Hordohatar;
No. 10495 Bélkd; DU61 No. 5674, 7608, 7609 Cserépfalu; DU62 No. 2210 Biikk Mts.
Teknds-volgy; No. 4609 Biikk Mts. Bankut; No. 4620 Biikk Mts. Belhazi-viznyel6; No.
4643 Biikk Mts. Javorkut; No. 7620 Répashuta; No. 10335 Biikk Mts. Szaraz-volgy; DU63
No. 3334, 4388 Biikk Mts. Orvénykd; DU72 No. 4168, 4513, 4811 Lillafiired; No. 2241
Biikk Mts. Togazdasag; EU36 No. 7113 Zempléni Mts. Kdékapu; No. 10249, 11658
Rostallo; EU38 No. 7581 Zempléni Mts. Nagymilic; XM88 No. 4449 Badacsony; XN92
No. 5602 Bakonygyepes; YMO03 No. 7154 Bdszénfa; YN14 No. 5520 Bakonyszentkiraly.
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Fig. 6.11.4. Distribution of Aporrectodea handlirschi in Hungary.
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6.12 Aporrectodea jassyensis (MICHAELSEN, 1891)
(Figs. 6.12.1-4.)

Allolobophora jassyensis MICHAELSEN, 1891 J. Hamb. Wiss., 8: 15.

Allolobophora jassyensis orientalis MICHAELSEN, 1897 Mitt. Mus. Hamb., 14: 69.

Helodrilus (Allolobophora) jassyensis: MICHAELSEN 1900a Das Tierreich, 10: 484.

Helodrilus cavaticus MICHAELSEN, 1910b Ann. Mus. St.-Petersb., 15: 57.

Allolobophora jassyensis: Z1cS1 1959 Acta zool. hung., 5: 184.

Allolobophora jassyensis: Z1cs1 1968a Opusc. Zool. Budapest, 8: 156.

Nicodrilus jassyensis: PEREL 1979 Range and regularities in the distr. earthworms, p. 210.

Allolobophora jassyensis: Z1cs1 1982a Acta zool. hung., 28: 445.

Aporrectodea jassyensis: EASTON 1983 Earthworm Ecology, p. 476.

Allolobophora jassyensis: Z1cs1 1991 Opusc. Zool. Budapest, 24: 186.

Aporrectodea (Aporrectodea) jassyensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.),
31: 316.

Aporrectodea jassyensis: PEREL 1997 Earthworms of Russia, p. 64.

Koinodrilus jasseyensis (laps.): QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 187.

Description — External — Body length 60-100 mm, diameter 2—4 mm, 100-140
segments. Colour pale, pigmentation lacking. Head epilobous, first dorsal pore in 4/5.
Glandular tumescence usually on 10, 11, 13, 27, 28 ab. Setae closely paired, setal
arrangement after the clitellum: aa:ab:bc:cd:dd = 8:1:4.5:1:16. Clitellum saddle-shaped,
extends on segments 28, 29-35. Tubercula pubertatis in the form of a band 1/n 31, 32-34,
I/n 35. Male pore on 15, great, with large glandular papillae covering partly the
neighbouring segments as well. Internal — Dissepiments muscularized in 6/7-11/12. Crop
in 15-16, and gizzards in 17-18. Two pairs of testes free in 10, 11, and four pairs of
seminal vesicles in 9—12. Spermathecae two pairs in 9/10, 10/11 open in the setal line cd.
Calciferous glands in 10—12 with lateral pouches in 10. Excretory system holonephridial.
Nephridial bladders J-shaped, with caudad bent hook. Typhlosole trifid, the cross-section
of longitudinal muscles is of pinnate type (fig. 6.12.1, 6.12.2).

Fig. 6.12.1. Longitudinal musculature of Aporrectodea jassyensis.
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Fig. 6.12.2. Typhlosole of Aporrectodea jassyensis.

Remarks — Helodrilus (Allolobophora) phoebeus COGNETTI, 1913 was regarded as a
subspecies of Ap. jassyensis by Zicsi (1982a). A closer examination of the excretory
system of the type material (No. OL 810) revealed that it has a sigmoid (sensu QIU,
BoucHE & Soto 1998) nephridial bladder and has no affinities with Ap. jassyensis.

Ecology — According to BOUCHE’s ecological characterisation Ap. jassyensis belongs to
the endogeic group, living and feeding in the mineral soil layer.

Distribution — Ap. jassyensis is native in the Palearctis and widely distributed in southern
Eurasia and northern Africa (fig. 6.12.3).

Fig. 6.12.3. Distribution of Aporrectodea jassyensis.

Distribution in Hungary (fig. 6.12.4) — BS80 No. 1967 Pécs; CS18 No. 3045 Cece,
Sarrét; CS23 No. 1822 Szekszard Sio-csatorna; CS48 No. 630, 798, 3023 Dunafoldvar;
CT23 No. 1634 Gardony, CT34 No. 1657, 2119 Martonvasar; CT45 No. 3252
Torokbalint; CT75 No. 4957 Maglod; CT77 No. 5562 Godollo; CT79 No. 3264 Csévar;
CT87 No. 2804, 3055 Bag, Petofi-forras; CU30 No. 2085, 2076 Letkés; CU50 No. 2800
Nograd; DS28 No. 11726 between Tiszasas and Csépa; DS37 No. 5195 Csongrad; DS71
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No. 961, 1007 Kovegy; DS74 No. 5046 Totkomlos; DS82 No. 920, 970, 986, 1226, 1237,
1281 Mezbhegyes; DT26 No. 4981 Jaszjakohalma; DT42 No. 5224 Tiszapiispoki; DT49
No. 4260, 5570, 9196 Kapolna; DT52 No. 5207 Torokszentmiklos; DT63 No. 5347, 5387
Szaparfalu; DT83 No. 8405 between Kistjszallds and Karcag; DT87 No. 5213
Tiszafiired; DT94 No. 3359 Karcag; DT95 No. 8387 Nagyivan; DT98 No. 8391
Tiszacsege; DU03 No. 5252 Karancslapujtd; DU12 No. 5888 Matraszele; DU21 No.
1688 Nadujfalu; DU32 No. 7379 Tarnalelesz; DU40 No. 7412, 7428 between Sirok and
Egerbakta; DUSS No. 5540 Kelemér; DU66 No. 506, 537, 11852 Aggtelek; DU77 No.
3119 Szinpetri; ES02 No. 941, 982 Battonya; ES14 No. 2164 Lokoshaza; ET10 No. 5201
Nagylapos; ET13 No. 5343, 5361 Barand; ET17 No. 9608 Szalkahalom; No. 9612
Hortobagy; ET23 No. 9019, 9012 Sap; ET43 No. 5329 Berettyo-folyd; ET46 No. 5319
Debrecen; EU72 No. 3677 Berkesz; EU73 No. 3665 Ajak; EU83 No. 3592 Szabolcsbéka;
EUS84 No. 3505 Kisvarda; EU96 No. 3593 Zsurk; XM78 No. 1429 Gyenesdias; No. 2130
Keszthely; No. 1394 Balaton, Szent Mihaly kapolna; XM88 No. 4544 Badacsony-
tordemic; XN37 No. 14298 Hidegség; XN47 No. 914 Petdhaza; YMO08 No. 1952, 3009,
11550 Balatonboglar; YM29 No. 12393 Balatonendréd; No. 1649 Zamardi; YN26 No.
5505 Bakonyszombathely.
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Fig. 6.12.4. Distribution of 4porrectodea jassyensis in Hungary.

6.13 Aporrectodea longa (UDE, 1885)
(Figs. 6.13.1-3., 6.15.2.)

Allolobophora longa UDE, 1885 Z. wiss. Zool., 43: 136.
Allolobophora lactea FRIEND, 1892¢ Naturalist, p. 89.
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Helodrilus (Allolobophora) longus: MICHAELSEN 1900a Das Tierreich, 10: 483.

Octolasium intermedium FRIEND, 1909 Gardn. Chron., 46: 357.

Allolobophora longa: Zics1 1968a Opusc. Zool. Budapest, 8: 156.

Nicodrilus (Nicodrilus) longus longus: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 322.

Nicodrilus (Nicodrilus) longus longus ambiguus BOUCHE, 1972 Inst.Nat.Rech.Agron., p. 323.

Nicodrilus (Nicodrilis) longus longus amplisellus BOUCHE, 1972 Inst.Nat.Rech.Agron.,
p. 323.

Nicodrilus (Nicodrilus) longus ripicola BOUCHE, 1972 Inst.Nat.Rech.Agron., p. 325.

Nicodrilus (Nicodrilus) longus ripicola viridis BOUCHE, 1972 Inst.Nat.Rech.Agron., p. 325.

Nicodrilus longus: PEREL 1979 Range and regularities in the distr. earthworms, p. 210.

Allolobophora terrestris longa: Zics1 1982a Acta zool. hung., 28: 432.

Aporrectodea longa: EASTON 1983 Earthworm Ecology, p. 477.

Aporrectodea (Aporrectodea) longa: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 330.

Aporrectodea longa: PEREL 1997 Earthworms of Russia, p. 63.

Nicodrilus longus longus + Nicodrilus longus ripicola: Qiu & BoucHE 1998a Doc.
pedozool. integrol., 4: 188.

Description — External — Body length 90-160 mm, diameter 6-8 mm, 150-220
segments. Colour usually grey or brown, sometimes reddish with dorsal iridescence.
Head epilobous, first dorsal pore in the intersegmental furrow 12/13. Glandular papillae
usually on 9, 10, 11, 31, 33, 34 ab. Setae closely paired, setal arrangement after the
clitellum: aa:ab:bc:cd:dd = 12:1.5:5.5:1:20. Clitellum extends on segments 27, 28-35
saddle-shaped. Tubercles as a ribbon on 32—34. Male pore on 15, great slit between setae
b—c, surrounded with an elevated glandular crescent, protruding into the neighbouring
segments. Internal — Dissepiments 5/6—10/11 thickened. Crop in 15-16, gizzards in
17-18. Two pairs of testes free in 10, 11, and four pairs of seminal vesicles in 9—12.
Spermathecae two pairs in 9/10, 10/11 open in the setal line cd. Calciferous glands in
10—12 with lateral pouches in 10. Excretory system holonephridial. Nephridial bladders
J-shaped with backward-oriented ental part. Typhlosole bifid, the cross-section of
longitudinal muscle layer is of pinnate type (fig. 6.13.1, 6.13.2).

Fig. 6.13.1. Longitudinal musculature of Aporrectodea longa.
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Fig. 6.13.2. Typhlosole of Aporrectodea longa.

Remarks — There is a taxonomic confusion regarding the species 4Ap. longa and Ap.
terrestris (SAVIGNY, 1826). In the earlier literature Ap. longa frequently appears under the
name Ap. terrestris (e.g. ROSA 1893a).

Ecology — Ap. longa is a synanthropic species, common in pastures, gardens and forests
as well. It is primarily geophagous, but sometimes produce litter-middens dragging
leaves from the surface into the burrows (van RHEE 1963). Ap. longa defecates onto the
surface, sometimes in great quantities.

Distribution — Ap. longa in its native range (Palearctis) shows an Atlantic distribution
(fig. 6.13.3) but has widely been introduced extratropically by man. Its present range
covers of Northern Europe, North America, South America, Africa, Asia and Australia.

Fig. 6.13.3. Distribution of Aporrectodea longa in Europe.

Distribution in Hungary (fig. 6.15.2) — XM78 No. 1727, 1732, 1740, 2065, 2113,
Keszthely; YMO08 No. 11337 between Balatonlelle and Szemes.
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6.14 Aporrectodea rosea (SAVIGNY, 1826)
(Figs. 6.14.1-3.)

Enterion roseum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 182.

Allolobophora mucosa EiseN, 1873 Ofv. Akad. Forh., 30(8): 47.

Lumbricus aquatilis VEIDOVSKY, 1875 SB Bohm. Ges., p. 199.

Allolobophora mucosa: ORLEY 1881a Math. és term. tud. kozlemények, 16: 593.

Allolobophora (Notogama) rosea: RosA 1893a Mem. Accad. Torino, 43: 427.

Allolobophora (Notogama) rosea macedonica RosA, 1893a Mem. Accad. Torino, 43: 428.

Allolobophora danieli rosai RIBAUCOURT, 1896 Rev. suisse Zool., 4: 39.

Allolobophora alpestris BRETSCHER, 1899 Rev. suisse Zool., 6: 420.

FEisenia rosea: MICHAELSEN 1900a Das Tierreich, 10: 479.

Eisenia rosea bimastoides COGNETTI, 1901 Boll. Mus. Torino, 16(404): 17.

Eisenia nobilii COGNETTI, 1903 Boll. Mus. Torino, 18(434): 2.

Helodrilus diomedaeus COGNETTI, 1906 Boll. Mus. Torino, 21(525): 1.

Eisenia rosea v. budensis SziTs, 1909 Allattani Kézlemények, 8: 129.

Eisenia rosea v. croatica SzuTs, 1909 Allattani Kozlemények, 8: 129.

Eisenia rosea glandulosa FRIEND, 1910a Gardn.Chron., 47: 329.

Allolobophora prashadi STEPHENSON, 1922 Rec. Ind. Mus., 24: 440.

Allolobophora dairenensis KOBAYASHI, 1940 Sci. Rept. Tohoku Univ., 15: 291.

Allolobophora harbinensis KoBAYASHI, 1940 Sci. Rept. Tohoku Univ., 15: 290.

Allolobophora hataii KOBAYASHI, 1940 Sci. Rept. Tohoku Univ., 15: 288.

Allolobophora jeholensis KOBAYASHI, 1940 Sci. Rept. Tohoku Univ., 15: 293.

Eisenia rosea balcanica CERNOSVITOV, 1942 Proc. Zool. Soc. Lond., (B) 1942: 223.

Allolobophora rosea f. typ.: Pop 1943a Ann. Hist-Nat. Mus. Hung., 36: 15.

Eisenia rosea pauci partita TZELEPE, 1943 Erg. z Dol. Panepis Athinan Kavig., p. 1.

Eophila kulagini MALEVICS, 1949 Dolk. Acad. Nauk. SSSR, 67: 399.

Eisenia rosea dendrobaenoides OMODEO, 1950 Ann. Ist. Mus. Zool. Univ. Napoli,
2(10): 1-12.

Eisenia jenensis FULLER, 1953 Wiss. Zeit. Friedrich-Schiller Univ., 1952-3, p.52.

Allolobophora (Allolobophora) rosea: OMODEO 1956 Arch. Zool. Ital., 41: 183.

Eisenia moderata CHEKANOVSKAYA, 1959 Trudy Zool. Inst. Leningrad, 26: 350.

Allolobophora rosea interposita PLISKO, 1965 Bull. Acad. Pol. Sci. (Biol.), 13(7): 415.

Allolobophora rosea: Zicsi 1968a Opusc. Zool. Budapest 8: 147.

Allolobophora rosea troglodyta ALVAREZ, 1971 Bol. R. Soc. Esp. Hist. Nat. (Biol.), 69: 11.

Allolobophora rosea rosea: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 418.

Aporrectodea rosea: GATES 1976a Megadrilogica, 2(12): 4.

Nicodrilus roseus: PEREL 1979 Range and regularities in the distr. earthworms, p. 208.

Allolobophora rosea: Zics1 1982a Acta zool. hung., 28: 445.

Aporrectodea rosea: EASTON 1983 Earthworm Ecology, p. 477.

Allolobophora rosea: Zicsi 1991 Opusc. Zool. Budapest, 24: 183.

Aporrectodea (Aporrectodea) rosea: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 296.

Aporrectodea (Aporrectodea) rosea balcanica: MRSIC 1991 Acad. Sci. Art. Slov. (Hist.
Nat.), 31: 303.

Aporrectodea (Aporrectodea) rosea bimastoides: MRSIC 1991 Acad. Sci. Art. Slov.
(Hist. Nat.), 31: 304.
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Aporrectodea (Aporrectodea) rosea budensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist.
Nat.), 31: 306.

Aporrectodea bowcowensis REYNOLDS & CLAPPERTON 1996 Megadrilogica, 6: 77. syn. nov.

Aporrectodea rosea: PEREL 1997 Earthworms of Russia, p. 63.

Aporrectodea rosea: Zics1 & Csuzpl 1999 Rev. suisse Zool., 106: 998.

Koinodrilus roseus roseus + K. roseus bimastoides + K. roseus budensis + K. roseus
balcanicus + K. roseus vedovinii: QiU & BoucHE 1998a Doc. pedozool. integrol., 4: 188.

Nicodrilus (Nicodrilus) bowrcowensis (laps.): Qiu & BoucHE 1998a Doc. pedozool.
integrol., 4: 187.

Description — External — Body length 20110 mm, diameter 2—4 mm, 100-150 segments.
Colour usually pale, sometimes reddish. Head epilobous, first dorsal pore between 4/5-5/6.
Glandular tumescence usually on 9,10,12,13,24, ab, 9,10,11,12 cd. Setae closely paired, setal
arrangement after the clitellum: aa:ab:bc:cd:dd =19:1.5:9:1:35. Clitellum extends on segments
(23), 24, 25, (26)-32, 33 saddle-shaped. Tubercles usually on 29-31 sometimes on 29-30, 1/2
31. Male pore on 15, a great slit between setae b—c, surrounded by a glandular crescent,
frequently protruding into the neighbouring segments. Infernal — Dissepiments 5/6-9/10
slightly thickened. Crop in 1516, gizzards in 17—18. Two pairs of testes free in 10, 11, and four
pairs of seminal vesicles in 9-12, rarely two pairs in 11,12. Spermathecae two pairs in 9/10,
10/11 open in the mid-dorsal line. Calciferous glands in 10-12 with lateral pouches in 10.
Excretory system holonephridial. Nephridial bladders U-shaped with backward-oriented ental
part. The cross-section of longitudinal muscle layer is of pinnate type (fig. 6.14.1, 6.14.2).

Fig. 6.14.2. Typhlosole of Aporrectodea rosea.
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Remarks — This species is a widely distributed earthworm with different parthenogenetic
morphs frequently described as separate species.

Ecology — Ap. rosea is a typical synanthropic species. It could be found in pastures,
gardens and forests as well. It shows almost no preferences towards soil type, but is
usually more abundant in moist soils. It belongs to the endogeic group, living and feeding
in the mineral soil layer. Ap. rosea casts mainly into the soil (Zicsi 1974a) but there are
some contrary statements as well (THOMSON and DAVIES 1974). Its daily cast production
in average is 71.85 mg dry mass pro 1 g living weight and 86.2 % of the total cast are put
into the soil (Zics1 1974a).

The species is frequently parthenogenetic, and according to GATES (1974) among the
anthropochorous morhs the biparental reproduction is unknown.

Distribution — Ap. rosea is native in the Palearctis, but widely introduced extratropically

by men. Its present range comprises Europe, North America, South America, Africa, Asia
and Australia.
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Fig. 6.14.3. Distribution of Aporrectodea rosea in Hungary.

Distribution in Hungary (fig. 6.14.3) — BR88 No. 1959, 1963 Harkéany; BR98 No. 7313
Szarsomlyd; No. 1045, 4809 Mt. Tenkes; BS70 No. 1744 Magyariirdg; BS71 No. 3182
Mecsek Mts. Szuadd-volgy; BS76 No. 12876 Somogydorocske; BS79 No. 2865, 11370,
11379 Balatonszéplak; BS80 No. 820 Mecsek Mts.; No. 3163 Mecsek Mts. Farkas-forras;
No. 3170 Mecsek Mts. Hidegkut-forras; No. 828, 829, 3174, 4731 Mecsek Mts. Misina;
No. 1965, 1970, 4773, 7162 Pécs; No. 4793, 4798, 4860 Mecsek Mts. Tubes; BS87 No.
4699, 10556 Iregszemcse; BS89 No. 1910 Balatonszabadi-So6sto; No. 11323, 11366
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Balatonszabadi; BT80 No. 11389, 11410 Balatonaliga; No. 11404 Balatonvilagos; BT86
No. 5517 Vérteskéthely; BT94 No. 1036, 1053, 4800, 4801 Csokakd; BT96 No. 5500
Bokod; CR49 No. 5011, 5020 Gara; CS00 No. 1833 Szell; CS12 No. 14446, 14454
Bataapati; CS18 No. 3048 Cece; No. 3039, 3040 Cece Sarrét; CS19 No. 1458, 1459
Rétszilas; CS36 No. 1892 Dunaszentbenedek; CS41 No. 4854 Mariakonnye; CS42 No.
1057 Ersekcsanad; CS48 No. 543, 632, 641, 644, 654, 656, 801, 802, 812, 1870, 1973,
3021 Dunafoldvar; CS50 No. 5025, 5022 Bacsbokod; CS65 No. 1640 Kecel; CS77 No.
11553, 11620 Pahi; CS84 No. 4698 Kiskunhalas; CT05 No. 5484 Csakvar; No. 7268,
7275 Vértes Mts. Fani-volgy; No. 5488, 5493, 5496 Vértes Mts. Kéhanyas; No. 2034
Vérteskozma; CTO07 No. 4799 Tatabanya; CT09 No. 1836 Neszmély; CT13 No. 1646
Nadap; CT13 No. 1443 Patka; CT16 No. 4475, 4479, 7120, 7712, 7713, 8413, 8957,
8958, 9033, 9041, 9080, 10481, 10540, 10261, 14367 Vértes Mts. Vinyabiikki-volgy;
CT19 No. 2159 Labatlan; No. 10546 Pusztamar6t; CT23 No. 1632, 1635 Gardony; No.
4558 Velence; CT26 No. 5481 Bicske; CT29 No. 7101 Tat; CT32 No. 1550, 1557, 1558,
1982 Adony; CT34 No. 2120 Martonvasar; CT36 No. 1844 Buda hills; No. 4417, 4431
Paty; No. 4414 between Zsambék and Budakeszi; CT37 No. 4403, 4789 Perbal; No. 1747
Piliscsaba; CT38 No. 11718, 11722, 11723, 11736, 11740 Kesztolc; No. 10222, 10340,
10345 Pilis Mts. Fekete-hegy; CT39 No. 1158 Esztergom; CT40 No. 564, 678
Dunatjvaros; CT43 No. 597 Sinatelep; CT45 No. 3249, 10202 Budadrs; No. 2939 Sasad;
No. 1323, 3254 Térokbalint; No. 709, 7370, 7374 Erd; CT46 No. 3126, 3347 Buda hills;
No. 1574 Budakeszi; No. 10426 Budapest, Normafa; No. 3342 Budapest, Sagvari-liget;
CT47 No. 7327 Budapest, Juliannamajor; No. 7250, 7255, 7256, 7364 Solymar; CT48
No. 7284 Bolcs6-hegy; No. 10373, 10378, 10326 Dobogdkd; No. 9944 Pilis Mts. Lukacs-
arok; No. 9937 Pilis Mts. Malom-patak; No. 9954, 9955, 10021, 10005, 10006, 10217,
10386 Pilis Mts. Apatkuti-patak; No. 9974 Pilis Mts. Sikaros; No. 10014 Pilis Mts.
Szakoé-nyereg; No. 10229, 10368 Pilis Mts. Vordsdagonya; No. 10350, 10362 Pilis Mts.
Kiraly-patak; No. 12773 Pilisszentkereszt; No. 10409, 11714, 11738 Pilisszentlaszlo;
CT49 No. 10029 Pilis Mts. Lepence-patak; No. 9925, 10300, 10305, 10306, 10312,
10314, 10413 Pilismaro6t; No. 10400 Pilis Mts. D6mos; No. 1089 Szob; CT56 No. 12767
Budapest; No. 723, 730, 781 Csepel; No. 4161 Budapest, Farkas-volgy; No. 1834
Budapest, Kelenfold; No. 1466, 1760 Budapest, Margitsziget; CT57 No. 1543
Budakalasz; CT58 No. 2820 Als6gdd; No. 7189, 7264 Pilis Mts. Lajosforras; No. 4171,
4182,4193, 9962 Pilis Mts. Biikkos-patak; No. 10235, 10238 Pilis Mts. Kirdly-patak; No.
9981 Pilis Mts. Kiralykuti-kunyho; No. 1366, 1375, 1468, 1488 Szentendre; No. 4563
Pilis Mts. Voroskd; CTS9 No. 1532 Dunabogdany; No. 9987 Pilis Mts. Lukacs-arok;
CT65 No. 12776 Budapest, Pestimre; CT69 No. 8986, 9025 Penc; No. 10479 Vac; CT75
No. 4960 Maglod; CT77 No. 3068, 4490, 4502, 5551, 5561, 5646 G6dolls; CT79 No.
3205, 3221, 3230, 3232, 3246, 3263 Csovar; CT82 No. 4276, 4278 Hernad; CT85 No.
4961 Mende; CT87 No. 3056, 3066, 7201 Bag, Petofi-forras; CT95 No. 4969
Tapidszecsd; CU30 No. 2071, 2079, 2086, 2098, 3999, 4008, 9185, 11746 Letkés; CU31
No. 4592 Csovanyos; CUS0 No. 5233, 7126, 7242, 7332, 7342, 7697, 7994, 8028, 8032,
8038, 8044, 8045, 8051, 8052, 8057, 8061, 8066, 8067, 8073, 8076, 8083, 8088, 8092,
8094, 8214, 8215, 8419, 8436, 8998, 9046, 9064, 9070, 9625, 10292, 10458, 10467,
10474, 10488, 11770 Szendehely; CU61 No. 5244, 5245 Rétsag; No. 5248 Ersekvadkert;
CU71 No. 8967 Csesztve; No. 8992 Kétbodony; No. 8979 between Szente and
Magyarnandor; CU72 No. 5275 Ipolyszdg; CU82 No. 5262 Orhalom; CU91 No. 8276,
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8277, 8453, 8454, 8455, 8456, 8948, 9049 Alsétold; CU93 No. 4818 Endrefalva; No.
5259, 5289 Ludanyhalaszi; CU94 No. 5266 Litke; DS28 No. 11727 between Tiszasas and
Csépa; DS32 No. 1753, 4794 Szeged; DS35 No. 3154 Mindszent; DS37 No. 5196
Csongrad; DS38 No. 11717 Csépa; DS39 No. 3551, 3614 Tiszakécske; DS69 No. 5068,
5200 Szarvas; DS71 No. 962, 963, 1008, 1009, 1010, 5628 Kovegy; DS72 No. 5030
Csanadpalota; DS73 No. 5038, 5040 Nagyér; DS74 No. 5048, 5049, 5051 Tétkomlos;
DS75 No. 5054 Oroshaza; DS82 No. 921, 931, 932, 936, 950, 955, 969, 974, 987, 992,
995,996,997, 1015, 1186, 1187, 1198, 1199, 1207, 1208, 1211, 1217, 1218, 1225, 1232,
1233, 1241, 1242, 1245, 1248, 1268, 1269, 1273, 1279, 1283, 1284, 1288, 5634, 5640,
9234 Mezbéhegyes; DT02 No. 5336, 5338 Cegléd; DT08 No. 7224 Hatvan; DT14 No.
3153 Farmos; DT16 No. 4978, 4983 Jaszberény; DT19 No. 4244, 5545 Matrahaza; DT22
No. 5215, 5217, 5219, 5333, 5334 Abony; DT26 No. 4979, 5687 Jaszjakohalma; DT42
No. 5225 Tiszapiispoki; DT49 No. 5568, 3970, 3971, 4259, 9198, 11760 Kéapolna; DT52
No. 5208 Torokszentmiklos; DTS9 No. 3011 Kerecsend; DT63 No. 5345, 5384, 5386
Szaparfalu; DT73 No. 5297 Kenderes; DT82 No. 1018, 1023, 1028, 1626, 1848, 1851
Kisujszallas; DT83 No. 8401 between Kisujszallas and Karcag; DT87 No. 2984, 2989,
5212, 9620 Tiszafiired; DT92 No. 8393, 8406 Ecsegfalva; DT94 No. 5322 Karcag; DT96
No. 3360, 8395, 8399 Ohat; DU00 No. 4216, 7234 Matrakeresztes; DUO1 No. 9107
Samsonhaza; DU02 No. 5292 Kishartyan; No. 9097 Lucfalvai elagazas; DU03 No. 5249
Karancslapujté; DU10 No. 7220 Galyatetd; No. 11615 Kékestetd; DU12 No. 5887
Matraszele; DU20 No. 4238 Matra Mts. Koszoru-patak; No. 4249 Matra Mts. Nagylapat-
tetd; DU21 No. 1687, 7543, 7217, 10417 Nadgjfalu; DU22 No. 5901, 5905, 5907 Barna;
DU23 No. 5908, 9100 Cered; DU31 No. 8261, 6935 Pétervasara; DU32 No. 5664
Szentdomonkos; No. 2892, 7376 Tarnalelesz; DU33 No. 5532, 5533, 6955 Ivad; DU33
No. 6938, 8975, 6943, 6947 before Ivad; DU40 No. 2908 Egerbakta; DU40 No. 7407,
7409, 7415, 7429 between Sirok and Egerbakta; DU41 No. 3005 between Bator and
Sziics; DU43 No. 2872, 2911, 7383 Borsodnadasd; DU44 No. 5529 Ozd; DU50 No. 5180,
5564 Eger; DUS1 No. 9206 Biikk Mts. Szarvaskd; No. 8565 Biikk Mts. Szarvaskd Teréz-
forras; No. 5175, 9227 Felsdtarkany; No. 10496 Biikk Mts. Bélkd; No. 4600 Biikk Mts.
Peskd; No. 9878 Biikk Mts. Hordohatar; No. 9894 Biikk Mts. Kukucso-volgy; No. 9869
Biikk Mts. Leany-volgy; No. 9889 Biikk Mts. Szannafd; No. 786, 7592 Szilvasvarad; No.
9909, 9886, 9898 Biikk Mts. Téthfalu-volgy; DUS3 No. 7628 Nekézseny; DUSS No.
4495, 4838, 5537 Kelemér; No. 4569 Serényfalva; DU60 No. 8103, 8287 Sikfokut; DU61
No. 5676, 5683, 7552 between Cserépfalu and Hollostetd; DU62 No. 4603, 4610 Biikk
Mts. Bankut; No. 4618 Biikk Mts. Belhazi-viznyeld; No. 10330 Biikk Mts. Javorkut; No.
10334 Biikk Mts. Szaraz-volgy; No. 2209 Biikk Mts. Teknds-volgy; No. 2234, 2974,
5448 Biikk Mts. Garadna-volgy; DU63 No. 4385 Biikk Mts. Buzgokd; No. 3335, 3367,
4389, 4393 Biikk Mts. Orvénykd; DU66 No. 507, 528, 533, 540, 668, 683, 686, 694, 696,
699, 713, 1578, 1585, 2855, 2901, 3942, 4443, 4459, 4576, 7368, 7653, 7654, 9072
Aggtelek; DU66 No. 4819, 4835 Aggtelek, Haragistya; No. 3006 Aggtelek, Voros-to;
DU67 No. 795, 1720, 1939, 3101, 3279, 3296, 3304, 3315, 3317, 3321, 4678, 5914,
7210, 11664 Jésvafé; DUT2 No. 3366, 4167 Biikk Mts. Lillafiired; No. 2996 Biikk Mts.
Csokas-forras; No. 2174, 2179, 2192, 2194, 2199, 2263, 7230 Biikk Mts. Toégazdasag;
DU76 No. 2903 Szendré; DU77 No. 3922, 3955 Acsko; No. 4379, 4464 Alsodhegy; No.
3286, 3973 Szin; No. 512, 3120 Szinpetri; No. 3871 Szadvar; No. 3874 Vecsem-forras;
DU80 No. 4272 Em6d; No. 4989, 4990 Vatta; DU85 No. 519, 5171 Szendr6lad; DU86
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No. 577, 583, 1032, 1935, 1938, 3947 Szalonna; DU87 No. 3927, 3950, 3963, 3986
Boddvaszilas; DU91 No. 4719 Sajoszoged; DU93 No. 4994 Szikszo; DU9S No. 4999
Tomor; ES02 No. 943, 977 Battonya; ES07 No. 2165, 5056, 5059 Békéscsaba; ES08 No.
4702, 4771 Vizesfas; ES26 No. 2163 Gyula; ES27 No. 5061 Sarkad; ET08 No. 4724,
7074, 7078, 7080, 7083, 7089, 7093, 7094, 10564 Ujszentmargita; ET10 No. 5202, 5227
Nagylapos; ET13 No. 5340, 5356, 5358 Barand; ET17 No. 10498, 9613 Hortobagy;
ET17 No. 9609 Szalkahalom; ET23 No. 9063 Séap; ET27 No. 9616 Darassa; ET38 No.
5375 Hajduboszormény; ET39 No. 5309 Hajdudorog; No. 5371, 5373 Hajduvid; ET43
No. 5330, 5351 Berettyoujfalu; ET44 No. 5363 Derecske; ET46 No. 5316 Debrecen;
ET47 No. 5313 Hajduboszormény, Zelemér; No. 5368, 5369 Jozsa; ETS1 No. 5394
Artand; ET89 No. 3355 Nyirbator; ET99 No. 11155, 11156, 11160, 11165, 11172, 11174,
11176, 11180, 11186, 11195 Batorliget; No. 11171, 11193, 11199 Batorliget, Fényi-erd6;
EU00 No. 5303 Polgar; EUO0 No. 5305 Tiszaszederkény; EU21 No. 4785, 4786
Tiszalok; No. 5293, 5381 Tiszavasvari; EU26 No. 4224, 7569, 11652 Regéc; EU27 No.
3349, 5479 Telkibanya; EU32 No. 14383 Tokaj; EU35 No. 2769, 2770 Cifrakat; No.
2766 Hercegktt; No. 2764, 2765 Hotyka-patak; No. 2780 Koéveskut; No. 4266 Ohuta; No.
7589, 7575 Ujhuta; EU36 No. 5452, 5453, 5465, 11646, 11684 Kishuta; No. 4938, 11691
Zemplén Mts. Kdkapu; No. 5472, 7560, 11631 Nagybdzsva; No. 5463, 11670 Nagyhuta;
No. 11657, 10239, 10250, 14324, 10246, 10538 Rostalld; EU36 No. 10244 Zemplén Mts.
Senyd-volgy; EU37 No. 4947, 4944, 5994, 7558, 11694 Fiizér; EU38 No. 7579 Zemplén
Mts. Nagy-Milic; EU43 No. 2105 Kortvélyes; EU4S No. 3471, 3493 Sarospatak,
Végardo; EU46 No. 3485 Némahegy-Koveshegy; EU46 No. 2772, 2775, 2778
Satoraljagjhely; EU5S1 No. 8970, 8997 Nyiregyhaza, EU64 No. 3553, 3629, 3659
Dombrad; EU72 No. 3523, 3528, 3530, 3675 Berkesz; No. 3547, 3548 Nyirtass; EU73
No. 3534, 3591, 3603, 3608, 3652, 3663, 3667 Ajak; No. 3499, 3630 Patroha; No. 3517,
3520, 3521 Rétkozberencs; EU74 No. 3609 Tiszakanyar; EU83 No. 3559 Gyulahaza; No.
3586, 3637, 3639 Lovopetri; No. 3611 Nyirlovo; No. 3563, 3645, 3646 Szabolcsbaka;
EU84 No. 3510, 3571, 3573, 3633 Jéke; EU84 No. 3504, 3557, 3580, 3583, 3598, 3618,
3624, 3648, 3649 Kisvarda; EU85 No. 3564 Tiszabezdéd; EU92 No. 14379 Olcsva;
EU94 No. 3541, 3542 Mezo6ladany; No. 4897 Tiszakerecseny; EU96 No. 3594 Zsurk;
FUO01 No. 4091, 4111 Kocsord; No. 4077, 14354 Tunyogmatolcs; FU02 No. 4522
Gulécs; FUO03 No. 4885, 4893 Vamosatya, Bockerek-erdd; No. 4904, 8007 Csaroda; No.
14386, 14338 Jand; No. 8013 Takos; FU12 No. 4023, 4028 Kisar; No. 4058, 4063, 4064,
4065, 4066, 4106, 4107, 10390 Komord; No. 4035, 4099, 8020, 8021 Tarpa; No. 4042,
14385 Tivadar; FU13 No. 4097, 4098 Beregsurany; FU22 No. 4046, 4880, 7140
Tiszacsécse; FU22 No. 7132, 7146 Tiszakordd; FU22 No. 4080, 4895 Turistvandi; FU32
No. 10395 Tiszabecs; WM89 No. 12055, 12057 Felsoszolnok; WM99 No. 12075
Als6sz61ndk; No. 12076 Kétvolgy; No. 4706, 12047, 12060, 12087 Szakonyfalu; X1.99
No. 4760, 4761 Dravatamasi; XMO07 No. 8542 Godorhaza; No. 8518, 8502, 8503
Velemér; XMO8 No. 8547 between Bajansenye and Davidhaza; No. 12241 between
Bajansenye and ériszentpéter; No. 8529 Kercaszomor; XMO08 No. 8515, 12016, 12081,
12033 ériszentpéter; XMO09 No. 12256, 12263 Ispank; No. 12231 Kondorfa; No. 12030
between Orfalu and ériszentpéter; No. 8536 Szalafé; XM17 No. 9149 Csesztreg; No.
11534, 11559 Kalocfa; No. 11606 Zalabaksa; XM 18 No. 8525 Csode; No. 12028, 12074,
12079 Nagyrakos; No. 12044 Szatta; XM19 No. 6428 Rimany; No. 12037 Viszak; No.
12240 érimagyarésd; XM24 No. 4124, 4129, 4142, 4145, 9116, 14315 Muraratka;
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XM25 No. 9139 Dobri; No. 5442 Kéanyavar; No. 9130 Szemenyecsdrnye; No. 5437
Tormafolde; XM27 No. 5398 Nova; XM28 No. 12270 Zalalovo; XM42 No. 5424, 5425
értilos; XM43 No. 14276 Molnari; XM44 No. 14309 Semjénhaza; XM47 No. 8551,
8552 Bak; XM48 No. 3134 Zalaegerszeg; XMS53 No. 9155 Somogybiikkdsd; XMS59 No.
4701 Kehida; XM62 No. 9163 Csurgonagymarton, XM63 No. 9172 Somogycsicso;
XM69 No. 2867 Vidornyaszollos; XM70 No. 4766 Heresznye; XM75 No. 5416
Székedencs; XM76 No. 5412 Hollad; XM77 No. 11273 Balatonberény; XM78 No. 1425
Gyenesdias; XM78 No. 1409, 1731, 1739, 1993, 2060, 2061, 2068, 2095, 2114, 2115,
2116,2117,2123,2125,2129,2141,2142,2143, 7355, 7356 Keszthely; XM78 No. 1395,
1420 Balaton, Szent Mihaly kapolna; XM79 No. 1841, 1860, 10063 Zalaszantd; XM 86
No. 7305 Marcali; XM87 No. 1866, 12382 Balatonfenyves; No. 10075
Balatonmariafiird6; No. 2830 Bélatelep; XM88 No. 4447 Badacsony; No. 4515, 4528,
4536, 4541 Badacsonytérdemic; No. 11227, 11246, 11262, 11347, 14388 Szigliget; No.
14344 Szigliget, Eger-viz; XM97 No. 4472 Fonyod; XM99 No. 4566 Téti hegy; XNOO
No. 8122 Vasszentmihaly; XN12 No. 8139 Porndapati; XN14 No. 8135, 8168, 8188,
10637, 10644, 11562, 11579, 11584, 11588 Velem; XN18 No. 5698, 5708
Brennbergbanya; XN18 No. 876 Sopron; No. 5720 Sopron, Kecske-patak; No. 5714
Tomalom; XN20 No. 8125, 8126, 12259 Kormend; XN25 No. 8182 between
Horvatzsidany and Kdszeg; No. 11440 Répcevis; No. 11425, 11426 Zsira; XN28 No.
13113 Fertorakos; XN32 No. 4196 Tanakajd; XN36 No. 871 Rojtokmuzsaj; No. 5690
between Rojtokmuzsaj and Csapod; No. 880, 887, 903, 904, 1205, 1291, 1293, 1326,
1331, 1337, 1340, 1350, 1354 Sopronhorpacs; No. 873 Volcsej; XN45 No. 13058, 13071
Csafordjanosfa; XN46 No. 5689 Csapod; XN47 No. 865, 915 Pet6haza; XN57 No.
13069, 13107, 14304 Osli; XN58 No. 13105 Csorna; XN59 No. 5608, 5610
Mosonszentjanos; XN69 No. 14278, 13078 Ujr(')naf('i; No. 13099, 13062 Tarnokréti;
XN79 No. 13083, 14287 Lébény; No. 3001 Magyarkimle; No. 2008 Novakpuszta; XN89
No. 2028 Lickopuszta; No. 2967 Zsejke; XN90 No. 14334 Kapolcs; XN93 No. 11758
Bakony; XN99 No. 1262, 1312 Medve; XP50 No. 6017 Varbalog; XP60 No. 3976, 5598
Hegyeshalom; No. 2015, 2016 Lajta; No. 5618, 6005, 6008 Levél; No. 2019, 2020, 3982,
5615, 5998 Mosonmagyardvar; No. 6012 Mosonszolnok; XP61 No. 10572 Bezenye; No.
1478, 1523, 1561, 1592, 1602, 1609, 1614, 1653, 1659, 3881 Rajka; XP80 No. 1299
Kimle; YL37 No. 4751, 4759 Vejti; YL38 No. 4746 Vajszlo;, YMO03 No. 11602
Bardibiikk; YMO03 No. 7155, 10438, 10434 Bdszénfa; No. 7301, 7175 Dennapuszta;
YMO7 No. 14327 Sz616sgyorok; YMO8 No. 717, 1953, 2845, 11401 Balatonboglar; No.
11339 between Balatonlelle and Balatonszemes; No. 4783 Latrany; YMO09 No. 11256,
14328 Balatonszepezd; YM12 No. 7169, 7295, 9189, 9216, 10583 Ropolya; No. 2948,
2949 Simonfa; YM13 No. 2924, 2918 Zselice; No. 2931, 10446 Zselicszentpal; No.
10429 Zselicség; YM14 No. 10443 Toponar; YM19 No. 3142, 3143, 3147 Tihany; No.
12379, 12405 Orvényes; YM23 No. 10453 Szentbaldzs; YM29 No. 12387, 12394, 12396
Balatonendréd; No. 11367 Zamardi; YNO9 No. 1510, 1253 Vének; YN10 No. 14341,
14358 Koloska-patak; YN13 No. 14391 Pénzesgyor; YN14 No. 3378 Bakony; No. 5522
Bakonyszentkiraly; No. 5514 Csesznek; No. 5526 Gézahaza; YN20 No. 11242 Paloznak;
YN26 No. 5506 Bakonyszombathely.
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6.15 Aporrectodea sineporis (OMODEO, 1952)
(Figs. 6.15.1-2.)

Eiseniella balcanica sine-poris OMODEO, 1952a Arch. Zool. Ital., 37: 31.

Eiseniona sine-poris: OMODEO 1956 Arch. Zool. Ital., 41: 189.

Allolobophora handlirschi (part.): Zicsi 1968a Opusc. Zool. Budapest, 8: 150.

Allolobophora sineporis: Z1cs1 1981b Opusc. Zool. Budapest, 17-18: 175.

Allolobophora balcanica sineporis: Zi1cs1 1982a Acta zool. hung., 28: 444.

Allolobophora cf. sineporis: Z1cs1 1982¢ Rev. suisse Zool., 89: 561.

Allolobophora (s. 1.) balcanica sineporis: EASTON 1983 Earthworm Ecology, p. 476.

Allolobophora sineporis: Zicsi 1991 Opusc. Zool. Budapest, 24: 184.

Aporrectodea (Aporrectodea) sineporis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.),
31:287.

Eiseniona balcanica sine-poris: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 188.

Description — External — Body length 30—40 mm, diameter 3—5 mm, 87-115 segments.
Colour alive brownish, dorsally reddish with iridescence, preserved pale. Head epilobous
1/2 open, dorsal pores lacking. Glandular tumescence usually on 11, 12, rarely also on 9
ab. Setae closely paired, setal arrangement after the clitellum aa:ab:bc:cd:dd =
9.5:2:7.5:1:25. Clitellum extends on segments 24, 25-30, 31 saddle-shaped. Tubercles on
27-29 with two small knobs on 27 and 29. Male pore on 15, between setae b—c, almost
as small as the female pore on 14. Nephropores alternate irregularly between setal line b
and above d. Internal — There are no dissepiments notably thickened. Crop in 15-16,
gizzards in 17-18. Two pairs of testes covered with sperm mass (or cut up testis sac?) in
10, 11. Three pairs of seminal vesicles in 9, 11, 12. Spermathecae two pairs, hanging on
long stalk in 9/10, 10/11, and open in the setal line cd. Calciferous glands in 1011 with
lateral pouches in 10. Excretory system holonephridial. Nephridial bladders J-shaped
with backward-oriented ental part. The cross-section of longitudinal muscle layer is of
pinnate type (Zicsi 1982c).

Remarks — This species has long been taken for Ap. handlirschi, until Zicsi (1982c)
redescribed it and the closely related species of the handlirschi group.

Ecology — Ap. sineporis is a forest inhabiting species, where it lives in the lower litter
layer. According to the ecological groupings it belongs to the epigeic division.

Distribution — Ap. sineporis is a Southern-Alpine species distributed in northern Italy,
Austria, Hungary and Slovenia (fig. 6.15.1).

Distribution in Hungary (fig. 6.15.2) — CS12 No. 14444 Bataapati; YM12 No. 7308
Marcado (Zselickisfalud); 7168, No. 7292 Ropolypuszta; XN18 No. 5697 No. 5709
Brennbergbanya.
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Fig. 6.15.1 Distribution of Aporrectodea sineporis.
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Fig. 6.15.2. Distribution of Aporrectodea longa and Aporrectodea sineporis in Hungary.

6.16 Aporrectodea (s. 1.) dubiosa (ORLEY, 1881)
(Figs. 6.16.1-3.)

Criodrilus dubiosus ORLEY, 1881a Math. és term. tud. kozlemények, 16: 603.
Allolobophora dubiosa: ORLEY 1885 Ertek. term. tud. koérébél, 15: 24.
Criodrilus dubiosus: MICHAELSEN 1900a Das Tierreich, 10: 515.

Helodrilus (Allolobophora) dubiosus: Sz0TS 1909 Allattani Koézlemények, 8: 132.
Archeodrilus dubiosus: SzUTS 1913 Zool. Anz., 42: 346.

Allolobophora blinovi: CERNOSVITOV, 1938 Zool. Anz., 122: 287.
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Allolobophora dubiosa v. pontica Pop, 1938 Bul. Soc. Sti. Cluj, 9: 140.

Allolobophora dubiosa f. typica + Allolobophora dubiosa var. pontica: Pop 1943
Ann. Hist.-Nat. Mus. Hung., 36: 13.

Allolobophora dubiosa f. typica: Zics1 1959a Acta zool. hung., 5: 440.

Allolobophora dubiosa: Zics1 1968a Opusc. Zool. Budapest, 8: 159.

Nicodrilus dubiosus: PEREL 1979 Range and regularities in the distr. earthworms, p. 209.

Allolobophora dubiosa: Z1cs1 1982a Acta zool. hung., 28: 445.

Aporrectodea dubiosa: EASTON 1983 Earthworm Ecology, p. 476.

Allolobophora dubiosa: Zics1 1991 Opusc. Zool. Budapest, 24: 187.

Aporrectodea (Aporrectodea) dubiosa: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.),
31:334.

Heraclescolex dubiosus: QiU & BoucHE 1998b Doc. pedozool. integrol., 3: 189.

Description — External — Body length 120-250 mm, diameter 7-10 mm, 120-303 segments.
Colour dark green or greenish brown. Head epilobous, first dorsal pore between 3/4-4/5.
Glandular tumescence usually on 10, 11, 13, 14, 17-19, 3639, 43-48 ab and 10, 11, 36, 37,
38-46, 47, 48, 49 cd. Setac closely paired, setal arrangement after the clitellum:
aa:ab:bc:cd:dd =9.25:1.5:6.5:1:20. Clitellum of fully adult specimens extends on segments
36,37-47,48, saddle-shaped. Tubercles on 43, 4447, 48 as a pair of slight bands, sometimes
hardly seen. Male pore on 15, between setae b—c, surrounded by a glandular crescent, if fully
developed, occupying the neighbouring segments as well. The clitellar region is frequently
seen with spermatophores attached. Internal — Dissepiments 6/7—12/13 strongly thickened,
13/14 slightly incrassate. Crop in 15-16, gizzards in 17-18. Two pairs of testes free in 10,
11, and four pairs of seminal vesicles in 9-12. Receptacula seminis three pairs in 8/9, 9/10,
10/11 open in setal line cd. Calciferous glands in 10—12 with large lateral pouches in 10.
Excretory system holonephridial with J-shaped nephridial bladders, hook backwards. The
cross-section of longitudinal muscle layer fasciculated (fig. 6.16.1).
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Fig. 6.16.1. Longitudinal musculature of Aporrectodea (s. 1.) dubiosa

Remarks — Criodrilus dubiosus ORLEY, 1881 has been placed into Nicodrilus (a synonym
of Aporrectodea) by PEREL (1979) and it was later accepted by MRSIC (1991), although it
differs from the diagnosis of this genus in several characters such as greater size, fasciculated
musculature and dark green colour, clitellum occupies more than 10 segments etc. On the
basis of size and dark green colour QiU & BOUCHE (1998b) placed it to their new genus
Heraclescolex together with Allolobophora molleri Rosa, 1889 and Allolobophora moebii
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MICHAELSEN, 1895, but it seems improbable that this Trans-Aegean species belongs to a
Franco-Iberian genus that taxonomically is not robust enough.

Ap. dubiosa shows maturity only in a short period of the year. In case of unfavourable
weather conditions it sets the clitellar organs back. This is the main reason for the high
variability of these data found in the literature (Zicsi 1963).

Ecology — This large-bodied earthworm species lives mainly in flooded places where it
burrows its head into the mud and undulates its body to secure the necessary quantity of
oxygen. It feeds on mud and plant remnants and the casts are deposited on marshy
tussocks as big cast-heaps. The cast production of Ap. dubiosa on the average is 4.15 g
dry matter/day, that is one of the highest rates observed among lumbricids (Zicsi 1983b).

Distribution — This species has a Trans-Aegean distribution. It occurs from Slovakia to
Ukraine and Bulgaria and there is an other area-body around the eastern shore of the Black
Sea. OMODEO & ROTA (1989) reported it from Northern Turkey as well (fig. 6.16.2).

40E

Fig. 6.16.2. Distribution of Aporrectodea (s. 1.) dubiosa.

Distribution in Hungary (6.16.3) — BR88 No. 1931 Harkdny; BS79 No. 1919
Balatonszéplak; BT71 No. 1917 Balatonfiizfo; CS21 No. 1064 Bata; No. 1821 between
Bataszék and Baja; CS48 No. 595, 2045, 2046, 2047, 2048, 2049, 2050, 2051, 2052, 2053,
2054, 2055, 2056, 2883 Dunafoldvar; CT13 No. 1440 Patka; CT77 No. 5554 G6dollo;
CT79 No. 3235 Csovar; CT87 No. 2861, 3054, 7202 Bag, Petdfi-forras; CT95 No. 4970,
4971 Tapioszecsd; CUT2 No. 5276 Ipolyszog; DS28 No. 4777 Tiszazug; No. 11569
Tiszaalpar; DS32 No. 1717, 1718 Atka; No. 1734 Algy6; No. 1736, 1752, 2038 Szeged; No.
1994 Nagyfta; No. 1995 Vesszosi; DS37 No. 1722, 1723 Csongrad; DS72 No. 1696 Csanad;
DT16 No. 4975 Jaszberény; DT83 No. 8404 Kisujszallas; DT94 No. 3358, 5320 Karcag;
DT95 No. 8382, 8383, 8386 Nagyivan, DT98 No. 8389 Tiszacsege; DU21 No. 1689
Nadujfalu; ET04 No. 3326 Puspokladany; ET13 No. 5353 Barand; ET17 No. 8379
Hortobagy; ET23 No. 9014, 9020 Sap; ET51 No. 5388 Artand; ET99 No. 11154 Batorliget;
EU21 No. 5378 Tiszavasvari; EU35 No. 2782, 2783 Koveskut; EU46 No. 3084, 3092, 3093,
3094 Satoraljatjhely; EU94 No. 3660 Mezoladany; FU03 No. 4888 Vamosatya, Bockerek-
erdd; FU12 No. 4026, 4027 Kisar; XM67 No. 1928 Zala-foly6; XM77 No. 11352
Balatonberény; XM78 No. 1191 Gyenes; No. 1408 Keszthely; No. 1433 Gyenesdias; XM87
No. 11307 Balatonmaria; XM88 No. 1452 Badacsony; XM98 No. 1447 Révfiilop; YMOS8
No. 766, 2043, 10544 Balatonboglar; YMO09 No. 1434 Balatonakali.
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Fig. 6.16.3. Distribution of Aporrectodea (s. 1.) dubiosa in Hungary.
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Genus Cernosvitovia OMODEO, 1956 sensu Zicsi 1981a

Allolobophora (part.): Rosa 1897 Boll. Mus. Torino, 12(269): 2.

Octolasium (part.): MICHAELSEN 1900a Das Tierreich, 10: 504.

Allolobophora (Cernosvitovia) (part.) OMODEO, 1956 Arch. zool. Ital., 41: 180.

Eophila (part): OMODEO 1956 Arch. zool. Ital., 41: 184.

Cernosvitovia: Z1cs1 1981a Acta zool. Hung., 27: 441.

Allolobophora (part.): Zicsi 1982a Acta Zool. Hung., 28: 444-445.

Cernosvitovia: EASTON 1983 Earthworm Ecology., p. 481.

Scherotheca (Opothedrilus) (part.): OMODEO 1988 Boll. Zool., 55: 82.

Cernosvitovia (Cernosvitovia): MRSIC & SAPKAREV 1987 Biol. vestn., 35: 71.

Cernosvitovia (Zicsiona) (part.): MRSIC & SAPKAREV 1987 Biol. vestn., 35: 70.

Cernosvitovia (Cernosvitovia): MRSIC & SAPKAREV 1988 Acta Mus. Mac. Sci. Nat., 19: 13.

Cernosvitovia (Zicsiona) (part.): MRSIC & SAPKAREV 1988 Acta Mus. Mac. Sci. Nat., 19: 13.

ITtalobalkaniona (part.): MRSIC & SAPKAREYV, 1988 Acta Mus. Mac. Sci. Nat., 19: 20.

Italobalkaniona (part.): MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 157.

Cernosvitovia (Cernosvitovia) + Cernosvitovia (Zicsiona) (part.): MRSIC 1991 Acad.
Sci. Art. Slov. (Hist. Nat.), 31: 140, 149.

Cernosvitovia (Cernosvitovia) + Cernosvitovia (Zicsiona): Z1cs1 1995 Ann. Naturhist.
Mus. Wien, 97B: 126.

Cernosvitovia (Cernosvitovia) + Cernosvitovia (Zicsiona): Qiu & BoucHE 1998b Doc.
pedozool. integrol., 3: 213.

Type species — Allolobophora rebelii Rosa, 1897 by original designation.

Diagnosis — External — Setae closely paired, pigmentation lacking, sometimes with grey
or brown colour. Prostomium epilobous, dorsal pore variable. Male pore hardly visible,
never on 15, shifted towards the clitellum. Spermathecae open in setal line cd,
nephropores aligned in setal line ab (always?). Internal — Two pairs of testes in 10, 11,
and two or four pairs of seminal vesicles in 11, 12 or 9-12. Receptacula seminis two pairs
situated in intersegmental furrow 9/10, 10/11 or more (up to nine) situated from 9/10
backwards. Calciferous glands with lateral diverticula in 10. Excretory system
holonephridial, nephridial bladders U- or J-shaped with forward-oriented ental part. The
cross-section of longitudinal muscle layer is of fasciculated type.

Two subgenera: Cernosvitovia (Cernosvitovia) OMODEO, 1956
Vesicles four pairs in 9—12.
Cernosvitovia (Zicsiona) MRSIC & SAPKAREV, 1987
Vesicles two pairs in 11, 12.

Remarks — The genus Cernosvitovia is distributed in the Balkans and in Asia Minor.
There is a Franco-Iberian genus Postandrilus Qiu & BoOUCHE, 1998b showing similar
generative morphology but differing in the structure of the nephridial bladders. Whether
it is a convergence or there are some phylogenetic affinities between the two genera are
yet to be answered.
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6.17 Cernosvitovia (Zicsiona) opisthocystis? (Rosa, 1895)
(Figs. 6.17.1., 6.18.5.)

Allolobophora opisthocystis Rosa, 1895 Boll. Mus. Torino, 10: 4.

Allolobophora (Eophila) opisthocystis: MICHAELSEN 1900c Abh. Ver. Hamburg, 16: 10.
Helodrilus (Helodrilus) opisthocystis: MICHAELSEN 1900a Das Tierreich, 10: 499.
Allolobophora dugesi var. opisthocystis: Pop 1949 Anal. Acad. R. P. R., 1(9): 61.
Allolobophora dugesi var. opisthocystis: Zicsi 1959a Acta zool. hung., 5: 438.
Allolobophora dugesi v. opisthocystis: Z1cs1 1968a Opusc. Zool. Budapest, 8: 157.
Allolobophora opisthocystis: Zics1 1982a Acta zool. hung., 28: 435.

Eophila opisthocystis: EASTON 1983 Earthworm Ecology, p. 481.

Cernosvitovia (Zicsiona) getica (Pop, 1947): MRSIC & SAPKAREV 1987 Biol. vestn., 35: 71.
Scherotheca (Opothedrilus) opisthocystis: OMODEO 1988 Boll. Zool., 55: 82.
Cernosvitovia (Zicsiona) getica: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 152.
Italobalkaniona opisthocystis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 170.
Allolobophora (?) opisthocystis: Zics1 & Pop 1991 Mitt. hamb. zool. Mus. Inst., 88: 126.
Cernosvitovia (Zicsiona) opisthocystis: Z1cs1 1995 Ann. Naturhist. Mus. Wien, 97B: 127.
Italobalkaniona opisthocystis: Qiu & BOUCHE 1998a Doc. pedozool. integrol., 4: 184.

Description — External — Body length 140-170 mm, diameter 7 mm, 290-360 segments.
Colour usually grey. Head epilobous, first dorsal pore in the intersegmental furrow 11/12,
2/13, 13/14. Glandular papillae usually on 12, 14—17, 22-24, 35-37 ab. Setae closely paired.
Clitellum extends on segments 24, 25-37, saddle-shaped. Tubercles lie alongside the
clitellum’s ventral margins on 25-37. Male pore in 32, 33. Internal — Dissepiments 5/6-9/10
strongly thickened, 4/5, and 10/11 less so. Crop in 15-16, gizzards in 17-20. Two pairs of
testes free in 10, 11, and two pairs of seminal vesicles in 11, 12. Spermathecae six or seven
pairs in 13/14-18/19, or 19/20, open in the setal line cd. Calciferous glands with lateral
pouches in 10. Excretory system holonephridial. Nephridial bladders not known. There are no
data on the structure of longitudinal muscle layer.

Remarks — C. (Z.) opisthocystis has been revised and transferred to Cernosvitovia
(Zicsiona) by examining the type specimens (Zics1 1995). Unfortunately this species is
known only by three juvenile specimens in Hungary, and the most important character,
the location of the male pore could not be traced. Until new material is collected the
specific status of this material remains in question.

Ecology — It prefers chernozem soils.

Distribution — C. (Z.). opisthocystis seems to be a Dacian species living in the eastern
part of Hungary and in the western part of Romania (fig. 6.17.1).

Distribution in Hungary (fig. 6.18.5) — FU12 No. 10875 K6m&ro.
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Fig. 6.17.1. Distribution of Cernosvitovia (Zicsiona) opisthocystis.
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Genus Dendrobaena E1SEN, 1873

Enterion (part.) SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 179.

Dendrobaena E1Sen, 1873 Ofv. Akad. Forh., 30: 53.

Octolasion (part.) ORLEY 1885 Ertek. term. tud. koréb6l, 15(18): 13.

Allolobophora (Dendrobaena) (part.): Rosa 1893a Mem. Acc. Torino, 43: 424.

Helodrilus (Dendrobaena) (part.) + Helodrilus (Helodrilus) (part.): MICHAELSEN 1900a
Das Tierreich, 10: 488, 495, 501.

Dendrobaena (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Dendrobaena (Dendrobaena) (part.): OMODEO 1956 Arch. zool. Ital., 41: 173.

Dendrobaena (Dendrobaena) (part.): BOUCHE 1972 Inst. Nat. Rech. Agron., p. 388.

Dendrobaena (part.): PEREL 1976b Zool. Zh., 55: 834.

Dendrobaena (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 227.

Dendrobaena (part.): Zicsi 1982a Acta Zool. Hung., 28: 443.

Dendrobaena: EASTON 1983 Earthworm Ecology, p. 478-479.

Dendrobaena + Kritodrilus (part.): OMODEO & RoTA 1989 Boll. Zool., 56: 184.

Dendrobaena: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 548.

Omodeoia KVAVADZE, 1993 Bull. Acad. Sci. Georgia, 148: 132. syn. nov.

Dendrobaena (part.): PEREL 1997 Earthworms of Russia, p. 77.

Dendrobaena: Csuzpl & PAVLICEK 1999 Isr. J. Zool., 45: 473.

Dendrobaena: Quu & BoucHE 1998b Doc. pedozool. integrol., 3: 204.

Type species — Enterion octaedrum SAVIGNY, 1826 ( = Dendronaena boeckii EISEN,
1873) by original designation.

Diagnosis — External — Setae widely paired or distant, pigmentation purple-red,
sometimes lacking. Prostomium from epilobous to tanylobous, dorsal pore variable. Male
pore on 15, fairly visible, sometimes with glandular crescent intruding into the
neighbouring segments. Spermathecae open in setal line cd or above up to the mid-dorsal
line. Nephropores aligned in b or regularly or irregularly alternate between b and above
cd. Internal — Two pairs of testes in 10, 11, and three or four (rarely two) pairs of seminal
vesiclesin 9-12 or 9, 11, 12 (rarely only in 11, 12). Receptacula seminis two or three pairs
situated in intersegmental furrow 9/10, 10/11, (11/12). Calciferous glands without lateral
diverticulain 10 but 11, 12 or in one of them. Excretory system holonephridial, nephridial
bladders sausage- or biscuit-shaped sometimes alternating inside one specimen. The
cross-section of longitudinal muscle layer typically is of pinnate type but in case of the
veneta-group it is fasciculated.

Remarks — The genus Dendrobaena is heterogeneous very much and urgently need a
revision. There are considerable differences in the shape of nephridial bladders, in the
structure of longitudinal muscle layer and in the structure of calciferous glands,
furthermore in the position of the last pair of hearts. Even the setal arrangement is varying
from the moderately paired situation (D. hortensis) to distantly standing (D. octaedra).
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Table 6.3. Distinguishing characters of Dendrobaena species in Hungary.

Species Clitellum | Tubercles Vesicles Spermathecae | Nephridial Musculature
bladders
D. auriculata |23,24-34 |31-33 9-12 9/10, 10/11 d | bilobate pinnate
D. clujensis 27,28-33 30-32,1/n33 |9,11,12 9/10, 10/11 d | sausage-shaped | pinnate
D. cognettii 32,33-36,37|— 11, 12 — bilobate pinnate
D. ganglbaueri|23,24-29 2527 9-12 9/10, 10/11 d | sausage-shaped | pinnate
D. hortensis 27-33 30-% 33 9,11,12; |9/10,10/11 M |sausage-shaped | fasciculated
11, 12
D. octaedra 28,29-33,34(31-33,1/n33 |9, 11,12 9/10, 10/11, sausage- or pinnate
(9-12) 11/12d biscuit-shaped
D. vejdovskyi |28,29-33 |31-32 11,12 9/10, 10/11 d | sausage- or pinnate
biscuit-shaped
D. veneta 26,27-32,33|30-31 9-12 9/10-10/11 M | sausage-shaped | fasciculated
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6.18 Dendrobaena auriculata (RosA, 1897)
(Figs. 6.18.1-5.)

Allolobophora auriculata Rosa, 1897 Boll. Mus. Torino, 12: 2.

Allolobophora auriculata: MICHAELSEN 1900a Das Tierreich, 10: 513.

Eisenia skorikowi MICHAELSEN, 1902a Mitt. Mus. Hamburg, 19: 40.
Dendrobaena auriculata: OMODEO 1956 Arch. Zool. Ital., 41: 174.
Dendrobaena auriculata: PLISKO 1962 Bull. Acad. Pol. Sci., 10: 62.
Dendrobaena auriculata: Zicsi 1964a Ann. Univ. Sci. Budapest, 7: 257.
Dendrobaena auriculata: Zicsi 1968a Opusc. Zool. Budapest, 8: 135.
Kritodrilus auriculatus: PEREL 1979 Range and regularities in the distr. earthworms, p. 202.
Dendrobaena auriculata: Z1cs1 1982a Acta zool. hung., 28: 443.

Kritodrilus auriculatus: EASTON 1983 Earthworm Ecology, p. 482.
Dendrobaena auriculata: Zicsi 1991 Opusc. Zool. Budapest, 24: 176.
Kritodrilus auriculatus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 489.
Dendrobaena auriculata: Z1cs1 & Csuzpl 1999 Rev. suisse Zool., 106: 992.
Dendrobaena auriculata: Qiu & BOUCHE 1998a Doc. pedozool. integrol., 4: 194

Description — External — Body length 25-70 mm, diameter 1.5-2.5 mm, 122-140
segments. Colour pale, pigmentation lacking. Head epilobous, dorsal pores cannot be
found. Glandular tumescence usually on 9, 10 bcd. Setae widely paired, setal arrangement
after the clitellum: aa:ab:bc:cd:dd = 1.87:1.63:1.37:1:3.1. Clitellum on segments 23,
24-34, saddle-shaped. Tubercles on 31-33 as great protuberant crescents. Male pore on 15
between setae b—c, confined into its own segment. Nephropores aligned in setal line b.
Internal — There are no dissepiments notably thickened. Crop in 1516, gizzards in 17-18.
Two pairs of testes in 10, 11, enclosed in perioesophageal testis sacs, and four pairs of
seminal vesicles in 9-12. Spermathecae two pairs in 9/10, 10/11, open near to setal line d.
Calciferous glands in 10—12, with small but distinct diverticulum in 10. Last pair of lateral
hearts in 11, extraoesophageals in segment 12 are lacking. Excretory system
holonephridial. Nephridial bladders bilobate (fig. 6.18.1). Typhlosole lamelliform, the
cross-section of longitudinal muscle layer is of pinnate type (fig. 6.18.2, 6.18.3).

Fig. 6.18.1. Nephridial bladders of Dendrobaena auriculata: a. from segment 7, b. from segment 15, ¢. from
the postclitellar segments. 0. = opening to the nephridiopore.
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Fig. 6.18.3. Typhlosole of Dendrobaena auriculata.

Remarks — PEREL (1979) classifies this species into the genus Kritodrilus BOUCHE, 1972
on the basis of the shape of nephridial bladders. Zicst & Csuzpr (1999) claim that
remarkable differences exist between the species of the genus Kritodrilus and D.
auriculata. These are the pinnate type of longitudinal musculature instead of being
fasciculated, and the presence of calciferous diverticula in segment 10. Both of the
differences alone would justify a separate genus.

Ecology — In spite of the absence of pigmentation, this species belongs into the epigeic
group. It casts exclusively onto the surface. The daily cast production is 25.15 mg dry
mass pro 1g living weight. The litter consumption is almost the same 24.40 mg dry mass
pro 1g living weight (Zicsi 1974a). It indicates that D. auriculata under normal condition
feeds exclusively on leaf litter.

Distribution — D. auriculata is an Eastern-Alpine species occurring in Austria, Hungary,
Slovakia, Czech Republic, Poland and Ukraine (fig. 6.18.4).
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Fig. 6.18.4. Distribution of Dendrobaena auriculata.

Distribution in Hungary (fig. 6.18.5) —BS80 No. 7316 Mecsek Mts. Lapis; CT05 No. 5492
Vértes Mts. Kohanyas; CT16 No. 4473, 7559, 8409, 8961, 9084, 10482 Vértes Mts.
Vinyabiikki-volgy; CT38 No. 5573, 5576 Pilis Mts. Fekete-hegy; CT48 No. 10009 Pilis
Mts. Apatkuti-volgy; CT58 No. 2814 Alsogod; No. 7538 Pilis Mts. Lajosforras; No. 9968
Pilis Mts. Biikkos-patak; CT77 No. 4489 Go6dollé; CT79 No. 3137, 3242, 3250 Csovar;
CU30 No. 4006 Letkés; CUS0 No. 7540 Szendehely; DUS1 No. 4804, 9209 Biikk Mts.
Szarvask6; DU52 No. 10493 Biikk Mts Bélko; DU5SS No. 4499 Kelemér; DU63 No. 3337,
3368, 4392, 4648 Biikk Mts Orvénykd; DU66 No. 692, 3940, 4442, 4512, 4575, 5660, 7366,
7652 Aggtelek; DU67 No. 11665 Josvafo; DU82 No. 2956 Biikk Mts. Biidospest-barlang;
EU27 No. 5624 Sator Mts.; EU36 No. 4642 Palhaza; EU37 No. 4946 Flizér; XN25 No. 8179
between Horvatzsidany and Kdszeg; YN04 No. 4673 Bakony Mts. Odvaskd.
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Fig. 6.18.5. Distribution of Cernosvitovia (Zicsiona.) opisthocystis and Dendrobaena auriculata in Hungary.
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6.19 Dendrobaena clujensis Pop, 1938
(Figs. 6.19.1-4.)

Dendrobaena clujensis Pop, 1938 Bull. Soc Sti. Cluyj., 9: 137.

Dendrobaena clujensis: Z1cs1 1966a Ann. Univ. Sci. Budapest, 8: 395.
Dendrobaena clujensis: Z1cs1 1968a Opusc. Zool. Budapest, 8: 137.
Dendrobaena clujensis: Z1CS1 1982a Acta zool. hung., 28: 443.

Dendrobaena clujensis: EASTON 1983 Earthworm Ecology, p. 478.

Kritodrilus clujensis: OMODEO & ROTA 1989 Boll. Zool., 56: 184.
Dendrobaena clujensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 644.
Dendrobaena clujensis: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 194.

Description — External — Body length 70-100 mm, diameter 4.2-4.9 mm, 110-157
segments. Colour dark red-violet. Head epilobous, first dorsal pores in 5/6. Glandular
tumescences in 12 ab. Setae widely paired, setal arrangement after the clitellum:
aa:ab:bc:ed:dd = 2:1:1.3:1:2.5. Clitellum on segments (27) 28-33, saddle-shaped,
tubercles on 30-32, 1/n 33. Male pore on 15 between setae b—c, small, confined into own
segment. Nephropores alternate irregularly between setae b—d. Internal — Dissepiments
6/7-8/9 somewhat thickened, 12/13—14/15 more strengthened. Crop in 15-16, gizzards
in 17—-18. Two pairs of testes in 10, 11 and three pairs of seminal vesicles in 9, 11, 12.
Spermathecae two pairs in 9/10, 10/11 open close to setal line d. Calciferous glands with
clear diverticula in 11, 12, last pair of lateral hearts in 10. Excretory system
holonephridial. Nephridial bladders are sausage-shaped. Typhlosole bifid, the cross-
section of longitudinal muscle layer is of pinnate type (fig. 6.19.1, 6.19.2).

Fig. 6.19.1. Longitudinal musculature of Dendrobaena clujensis.

Ecology — D. clujensis is an anecic worm living in the soil and feeding in the litter layer.
Its daily consumption rate is comparable to that of F. platyura depressa, it is about 25 mg
dry litter pro 1 g live weight. D. clujensis casts mainly into the soil, its daily cast
production is about 36 mg dry material pro 1 g live weight.

Distribution — D. clujensis is a narrowly distributed Dacian species occurring in NE
Hungary and in Romania. Its present-day distribution refers to the former lowland forests
converted into arable land (fig. 6.19.3).
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Fig. 6.19.2. Typhlosole of Dendrobaena clujensis.
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Fig. 6.19.3. Distribution of Dendrobaena clujensis.
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Fig. 6.19.4. Distribution of Dendrobaena clujensis in Hungary.
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Distribution in Hungary (fig. 6.19.4) — ET47 No. 5311 Hajduboszérmény, Zelemér; No.
5367 Jozsa; EU73 No. 3588 Ajak; EU83 No. 3641, 3561 Szabolcsbaka; No. 3635
Lovopetri; EU84 No. 3514 Jéke; No. 3584 Kisvarda; FU12 No. 4100 Komord.

6.20 Dendrobaena cognettii (MICHAELSEN, 1903)
(Figs. 6.20.1-2.)

?Enterion pygmaeum (nom. nudum?) SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 183.

Allolobophora minima (spec. inc. sed.) RosA, 1884 Lumbr. Picomte, p. 39.

Octolasion minimum: ORLEY 1885 Ertek. term. tud. korébol, 15(18): 22.

Helodrilus (Helodrilus) ribaucourti COGNETTI, 1901 Boll. Mus. Torino, 16(404): 21.

Helodrilus cognettii (nom. nov. pro H. (H.) ribaucourti) MICHAELSEN, 1903 Geogr.
Verbr. Olig., p. 130.

Dendrobaena pygmaea: Zicsi 1959¢ Opusc. Zool. Budapest, 3: 96.

Dendrobaena pygmaea: Z1csi 1968a Opusc. Zool. Budapest, 8: 138.

Dendrobaena pygmaea cognettii: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 391.

Dendrobaena cognettii: Zics1 1981b Opusc. Zool. Budapest, 17-18: 171.

Dendrobaena cognettii: Z1cs1 1982a Acta zool. hung., 28: 443.

Dendrobaena pygmaea: EASTON 1983 Earthworm Ecology, p. 479.

Dendrobaena cognettii: Zicsi 1991 Opusc. Zool. Budapest, 24: 177.

Dendrobaena pygmaea (MICHAELSEN, 1903) (lapsus): MRSIC 1991 Acad. Sci. Art. Slov.
(Hist. Nat.), 31: 643.

Dendrobaena cognettii: Z1cs1 & Csuzpi 1999 Rev. suisse Zool., 106: 995.

Dendrobaena pygmaea cognettii: QU & BOUCHE 1998a Doc. pedozool. integrol., 4: 194.

Description — External — Body length 15-35 mm, diameter 0.5—-1 mm, 95-111 segments.
Colour pale anteriorly and reddish on dorsum. Head epilobous. Dorsal pores lacking,
glandular tumescences absent. Setae unpaired, setal arrangement after the clitellum:
aa:ab:bc:ed:dd = 12:10:9:8:15. Clitellum extends on segments (32) 33-36, 37 (38) saddle-
shaped. There is no tubercula pubertatis. Male pore on 15 between setae b—c, confined into
own segment. Nephropores aligned in the setal line b. Internal — There are no dissepiments
notably thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes in 10, 11, and two
pairs of seminal vesicles in 11, 12. Spermathecae lacking. Calciferous glands in 11-13, with
diverticulua in 11, 12. Last pair of lateral hearts in 11, extraoesophageals in segment 12 are
lacking. Excretory system holonephridial. Nephridial bladders after the clitellum bilobate.
Cross-section of longitudinal muscle layer is of pinnate type.

Remarks — The name Enterion pygmaeum SAVIGNY, 1826 was regarded as nomen nudum
because of lacking of adequate description (Zicsi 1981b). The first accounts on this species
refer to clitellum on 33-37, tubercles on 35-37, three pairs of vesicles in 9, 11, 12 and three
pairs of receptacles opening in near to the mid-dorsal line (MICHAELSEN 1900a and TETRY
1937). RosA (1884) describing the species Allolobophora minima gives also the same
clitellar position (33—37) but there are no mention of tubercles, vesicles and spermathecae.
RosA placed 4. minima into the group of species with spermathecae open around the mid-
dorsal line. This led Zicsi (1981b) to the conclusion, that A. minima had possess
spermathecae but it had not been mentioned and so, it is merely a synonym of E. pygmaeum.
Based on these findings there must be a worm with characteristics of SAVIGNY’s E.
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pygmaeum, and a separate one without tubercles and spermathecae. It is identical with the
description of COGNETTI’s H. ribaucourti and now called D. cognettii (MICHAELSEN, 1903).
Unfortunately there are no specimens available of D. pygmaea except probably a picture of
GRAFF (1953) showing a well-marked tubercula pubertatis on segments 35-37.

Ecology — This species belongs into the epigeic group and prefers damp organic sites.

Distribution — D. cognettii is a species of Palearctic origin but because of its small size the
real distribution is imperfectly known. In Europe it is reported from Britain, France, Spain,
Italy, Austria, Hungary, Switzerland, Germany and Greece (?Atlanto-Mediterranean) (fig.
6.20.1). D. cognettii has been introduced to the USA and Chile as well.

Fig. 6.20.1. Distribution of Dendrobaena cognettii.
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Fig. 6.20.2. Distribution of Dendrobaena cognettii in Hungary.
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Distribution in Hungary (fig. 6.20.2) — BS80 No. 4009 Pécs; CS12 No. 14480 Bataapati;
WMBS89 No. 12052 Felsdszolnok; WM99 No. 10941, 12062 Szakonyfalu; XM09 No.
12065, 12252 Kondorfa; XM65 No. 9008 Zalakaros; XN71 No. 10196 Sarosfopuszta.

6.21 Dendrobaena ganglbaueri (Rosa, 1894)
(Figs. 6.21.1-6.)

Allolobophora (Dendrobaena) ganglbaueri Rosa, 1894 Boll. Mus. Torino, 9(170): 1.

Allolobophora ganglbaueri: RosA 1895 Boll. Mus. Torino, 10(21): 7.

Helodrilus (Dendrobaena) ganglbaueri: MICHAELSEN 1900a: Das Tierreich, 10: 491.

Dendrobaena byblica (RosA, 1893): Pop 1947 Anal. Acad. R. P. R, (I11)22: 107.

Dendrobaena byblica (part.): OMODEO 1956 Arch. Zool. Ital., 41: 173.

Dendrobaena byblica: Zicsi 1968a Opusc. Zool. Budapest, 8: 133.

Dendrobaena byblica (part.): PEREL 1979 Range and regularities in the distr.
earthworms, p. 232.

Dendrobaena byblica (part.): Zicsi 1982a Acta zool. hung., 28: 443.

Dendrobaena byblica (part.): EASTON 1983 Earthworm Ecology, p. 478.

Dendrobaena ganglbaueri: Zicsi 1991 Opusc. Zool. Budapest, 24: 176.

Dendrobaena byblica (part.): MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 566.

Dendrobaena byblica byblica (part.): Qiu & BoUCHE 1998a Doc. pedozool. integrol., 4: 194.

Description — External — Body length 35-55 mm, diameter 2-3 mm, 55-110 segments.
Colour red-violet, head epilobous, first dorsal pore in 7/8 or 8/9. Glandular tumescence
usually on 9, 10, 11 ab, 24, 26-28 a with well developped genital setae (figs. 6.21.3-4.).
Setae distantly standing, setal arrangement after the clitellum: aa:ab:bc:icd:dd =
1:1:1:1:1.6. Clitellum extends on segments 23, 24-29 almost ring-shaped. Tubercles on
25-27. Male pore small on 15, between setac b—c. Nephropores aligned in setal line b.
Internal — There are no dissepiments notably thickened. Crop in 15-16, gizzards in 17-18.
Two pairs of testes in 10, 11, enclosed in perioesophageal testis sac (always?). Four pairs
of seminal vesicles in 9—12. Spermathecae two pairs in 9/10, 10/11, open in the setal line
d. Calciferous glands in 11 with hardly recognizable diverticula. Last pair of lateral hearts
in 11, and a pair of extraoesophageals in 12. Excretory system holonephridial. Nephridial
bladders are of biscuit-shape (octaedra-type). Typhlosole anchor-shaped, the cross-section
of longitudinal muscle layer is of pinnate type (figs. 6.21.1-2.).

Remarks — This species has long been synonymized with D. byblica (Rosa, 1893) a
Holo-Mediterranean catch-all species (Csuzbl & PAVLICEK, 1999) until Zicst (1991)
resurrected the name D. ganglbaueri (RosA, 1894) for the specimens occurring in Central
Europe.

Ecology — In Hungary it lives exclusively in humid forests near to stream banks.

Distribution — D. ganglbaueri seems to be an Illyric species distributed in Austria,
Hungary, Slovenia, Croatia, Yugoslavia and Bosnia-Herzegovina (fig. 6.21.5).

Distribution in Hungary (fig. 6.21.6) — WM99 No. 1681 Szakonyfalu; XM25 No.
14504 Szentmargitfalva; XN14 No. 5583, 8164, 8187, 10628, 11704, 11781 Velem.
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Fig. 6.21.3. Penial seta from segment 11 of Dendrobaena ganglbaueri.
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Fig. 6.21.4. Penial seta from the clitellum of Dendrobaena ganglbaueri.
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Fig. 6.21.5. Distribution of Dendrobaena ganglbaueri.
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Fig. 6.21.6. Distribution of Dendrobaena ganglbaueri in Hungary.
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6.22 Dendrobaena hortensis (MICHAELSEN, 1890)
(Figs. 6.22.1-3.)

Allolobophora veneta var.: Rosa 1889 Boll. Mus. Torino, 4(63): 2.

Allolobophora subrubicunda var. hortensis MICHAELSEN, 1890a J. Hamb. Wiss., 7: 15.

Allolobophora hibernica FRIEND, 1892d Proc. Irish. Acad., (3)2: 402.

Eisenia veneta var. hortensis: MICHAELSEN 1900a Das Tierreich, 10: 477.

Allolobophora veneta tepidaria FRIEND, 1904 Gard. Chron., 35: 161.

Allolobophora veneta dendroidea FRIEND, 1909 Gard Chron., 46: 243.

Allolobophora veneta robusta FRIEND, 1909 Gard. Chron., 46: 203. syn. nov.

Eisenia birsteini MALEVICS, 1947 Bull. Soc. Mosc. (Biol.), 52(4): 19.

Dendrobaena hortensis: Z1cs1 1968a Opusc. Zool. Budapest, 8: 135.

Dendrobaena nicaensis VEDOVINI, 1971 Bull. Soc. Zool. Fr., 96: 45. syn. nov.

Dendrobaena venata hortensis (laps.): BOUCHE 1972 Inst. Nat. Rech. Agron., p. 398.

Dendrobaena pseudohortensis SAPKAREV, 1977 Ann. Fac. Biol. Univ. Skopje, 30: 37.
syn. nov.

Dendrobaena hortensis: Z1cs1 1982a Acta zool. hung., 28: 443.

Dendrobaena hortensis: EASTON 1983 Earthworm Ecology, p. 478.

Dendrobaena hortensis: Z1cs1 1991 Opusc. Zool. Budapest, 24: 176.

Dendrobaena hortensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 622.

Dendrobaena venata hortensis MICHAELSEN, 1889 (laps.) + Dendrobaena hortensis +
Dendrobaena nicaensis + Dendrobaena pseudohortensis: Qiu & BoucHE 1998a Doc.
pedozool. integrol., 4: 194.

Description — External — Body length 15-50 mm, diameter 2-3 mm, 50—120 segments.
Colour reddish. Head epilobous, first dorsal pore in 5/6. Glandular tumescence usually
on 11 cd, 9-12 ab. Setae moderately paired, setal arrangement after the clitellum:
aa:ab:be:cd:dd =2.8:1:2.4:1.1:4.4. Clitellum usually on segments 27-33, saddle-shaped.
Tubercles on 30—Y2 32. Male pore on 15 between setae b—c, frequently protruding into the
neighbouring segments. Nephropores irregularly alternate between setal lines b—d.
Internal — Dissepiments 7/8-9/10 thickened. Crop in 15-16, gizzards in 17—18. Two pairs
of testes in 10, 11, enclosed in perioesophageal testis sacs. Three (rarely two) pairs of
seminal vesicles in 9, 11, 12 (or 11, 12). Spermathecae two pairs in 9/10, 10/11, open near
to the mid-dorsal line. Calciferous lamellae in 11-13, diverticulum lacking. Last pair of
lateral hearts in 11 accompanied by a pair of extraoesophageals in segment 12. Excretory
system holonephridial. Nephridial bladders are of sausage-shape. Typhlosole
lamelliform, the cross-section of longitudinal muscle layer is of intermediate type
showing almost fasciculated characters (fig. 6.22.1, 6.22.2).

Remarks — Allolobophora veneta robusta FRIEND, 1909 has been regarded as a synonym
of D. veneta veneta (Z1cs1 1982). Investigating syntypes housed in The Natural History
Museum, London under Reg. No. 1923.12.31.106-116. we concluded that it is a
synonym of D. hortensis.

Ecology — D. hortensis is one of the worms suitable for vermicomposting (Zicsi 1985b).
Its cocoons contain 1—4 juveniles and the net reproduction rate is comparable with that of
E. fetida, 4.7 juv./week. The incubation time is 19.4 + 4.5 days (Csuzp! & Zicst 1988)
and to reach maturity takes 48.8 + 3.5 days (Csuzpi 1987).
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Fig. 6.22.2. Typhlosole of Dendrobaena hortensis.

Distribution — Origin unknown, in Central and Western Europe it could mostly be found
in composts and dung heaps. It has extensively been introduced all over Europe in
connection with the vermicomposting industry.

Distribution in Hungary (fig. 6.22.3) — BS79 No. 11378 Balatonszéplak; BT80 No.
11406, 11375 Balatonaliga; CT45 No. 10059, 10255 Budatétény; CT56 No. 4424, 12099
Budapest, Botanical Garden; CT68 No. 12096 Vacratot; CT77 No. 12782 Godollo;
XM78 No. 1396 Vonyarcvashegy, Szent Mihaly kapolna; XN36 No. 862, 883, 889, 911
Sopronhorpacs; XN47 No. 866 Petdhaza; YM13 No. 10606 Kaposvar; YN20 No. 11320
Paléznak. (The Hungarian occurrences of this species must be more frequent because the
typical localities have not usually been sampled.)
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Fig. 6.22.3. Distribution of Dendrobaena hortensis in Hungary.

6.23 Dendrobaena octaedra (SAVIGNY, 1826)
(Figs. 6.23.1-3.)

Enterion octaedrum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 183.

Lumbricus flaviventris LEUCKART, 1849 Arch. Naturg., 15: 159.

Dendrobaena boeckii E1sen, 1873 Ofv. Akad. Forh., 30: 53.

Dendrobaena camerani Rosa, 1882 Atti. Acad. Torino, 18: 172.

Octolasion boeckii: ORLEY 1885 Ertek. term. tud. korébél, 15(18): 20.

Allolobophora octaedra alpinula RIBAUCOURT, 1896 Rev. suisse Zool., 4: 37.

Allolobophora octaedra liliputiana RIBAUCOURT, 1896 Rev. suisse. Zool., 4: 32.

Helodrilus (Dendrobaena) octaedrus: MICHAELSEN 1900a Das Tierreich, 10: 494.

Helodrilus (Dendrobaena) octaedrus casterinensis CHINAGLIA, 1911 Boll. Mus. Torino,
26(635): 4.

Dendrobaena octaedra f. typica: Popr 1943 Ann. Hist.—Nat. Mus. Hung., 36: 20.

Dendrobaena octaedra: Zicsi 1968a Opusc. Zool. Budapest, 8: 137.

Dendrobaena (Dendrobaena) octaedra: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 388.

Dendrobaena (Dendrobaena) octaedra brevisella BOUCHE, 1972 Inst. Nat. Rech.
Agron., p. 389.

Dendrobaena octaedra: PEREL 1979 Range and regularities in the distr. earthworms, p. 229.

Dendrobaena octaedra: Z1cs1 1982a Acta Zool. Hung., 28: 443,

Dendrobaena octaedra: EASTON 1983 Earthworm Ecology, p. 479.

Dendrobaena octaedra: Zicsi 1991 Opusc. Zool. Budapest, 24: 176.

Dendrobaena octaedra: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 607.

Dendrobaena octaedra octaedra: Qu & BOUCHE 1998a Doc. pedozool. integrol., 4: 193.
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Description — External — Body length 20-60 mm, diameter 2—4 mm, 80—-100 segments.
Colour red-violet, head epilobous, first dorsal pore in 4/5. Glandular tumescence usually
on 10, 15, 16, 31-33 b. Setae distantly standing, setal arrangement after the clitellum:
aa:ab:bc:ed:dd = 1.5:1:1.25:1:2. Clitellum extends on segments 28, 29, (30)-33, 1/n 34,
saddle-shaped. Tubercles on 31-33. Male pore on 15 between setae b—c, size variable.
Nephropores aligned in setal line b. Internal — There are no dissepiments notably
thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes in 10, 11, enclosed in
perioesophageal testis sac. Three pairs of seminal vesicles in 9, 11, 12. Spermathecae
three pairs in 9/10, 10/11, 11/12, open in the setal line d. Well developed calciferous
glands in 11-12, last pair of lateral hearts in 9 or 10. Excretory system holonephridial.
Nephridial bladders are of biscuit-shape (octaedra-type). Typhlosole lamelliform, the
cross-section of longitudinal muscle layer is of pinnate type (fig. 6.23.1, 6.23.2).

Fig. 6.23.2. Typhlosole of Dendrobaena octaedra.

Remarks — This is a widely distributed peregrine species with different polyploid and
parthenogenetic races that bring forth high morphological variation. This could mainly be
manifested in the reduction of the reproductive organs as spermathecae, vesicles and the
tubercula pubertatis. This is the main reason for the high number of synonyms described.

Ecology — D. octaedra is an epigeic worm living in the upper litter layer and under bark and
stone. Its litter consumption is 1.07 g dry weight pro animal pro year. It defecates exclusively
onto the soil surface; the cast production is 1.17 g dry weight pro animal pro year. Extrapolating

Pedozoologica Hungarica



Earthworms of Hungary 123

these data to a hectare of forest the yearly consumption of this small species proved to be 32 kg
litter pro hectare and the cast production was 35 kg pro hectare (Zicsi 1974a).

Distribution — This is a widespread Palearctic species, distributed north as far as
Greenland and Novaya Zemlya, and has been introduced world-wide.
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Fig. 6.23.3. Distribution of Dendrobaena octaedra in Hungary.

Distribution in Hungary (fig. 6.23.3) — CS12 No. 14456 Bataapati; CS36 No. 760
Paks; CS47 No. 1020 Bolcske; CS48 No. 607, 807 Dunafoldvar; CT05 No. 5498
Kdhanyas; CT09 No. 1179 Dunaalmas; CT16 No. 7122, 7711, 8410, 8960, 9032,
9042, 9083, 10262, 10542 Vértes Mts. Vinyabiikki-volgy; CT34 No. 612
Martonvasar, CT37 No. 10033 Piliscsaba Iluska-forras;, CT38 No. 14464
Pilisszentlélek; CT39 No. 3915 between Esztergom and Visegrad; CT47 No. 7252
Solymar; CT48 No. 9926 Pilis Mts. Hoffmann-kunyho; No. 9931 Pilis Mts. Szdke-
forras; No. 9943, 9991 Pilis Mts. Lukacs-arok No. 9975 Pilis Mts. Sikaros; No.
9952, 10001, 10020 Pilis Mts. Apatkuti-volgy; No. 10226, 10366 Pilis Mts.
Vordsdagonya; No. 10363 Pilis, Kirdly-patak; CT49 No. 9948, 10027 Lepence-
patak; CT56 No. 721 Csepel; CTS58 No. 1813 Pilis Mts. Domorkapu; No. 2815
Alsogdd; No. 4173, 4185, 9965 Pilis Mts. Biikkos-patak; No. 9982 Pilis Mts.
Kiralykuti-kunyho; CT59 No. 7104, 8116 Magyarkit; CT64 No. 4805, 11709 Ocsa;
CT69 No. 8987, 9028 Penc; CT77 No. 2812, 4504, 5548, 5884 G6dollo; CT82 No.
4277 Hernad; CT83 No. 7289 Csévharaszt; CT87 No. 7200 Bag, Petdfi-forras;
CUS0 No. 5237, 7118, 7127, 7239, 7333, 7598, 7992, 8055, 8090, 8218, 8435,
9002, 9066, 9627, 10466 Szendehely; CU71 No. 8980 between Szente and
Magyarnandor; CU82 No. 5263 Orhalom; CU91 No. 8450, 8459, 8460, 8954, 8955,
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8956, 9050 Alsotold; No. 9879 Hollokd; CU93 No. 4816 Endrefalva; CU94 No.
5270 Litke; DS32 No. 1647, 3035 Tapé; DS82 No. 929, 945, 984, 1228, 9232
Mezohegyes; DT19 No. 4243 Matrahaza; DT96 No. 8397 Ohat; DU00 No. 4212,
7233 Matrakeresztes; DU10 No. 854, 11618 Matra Mts. Kékestetd; DU20 No. 4239
Matra Mts. Koszoru-patak; No. 4247 Matra Mts. Nagylapat-teto; DU21 No. 7216,
7544 Nadujfalu; DU22 No. 5898, 5904 Barna; DU23 No. 9104 Cered; DU31 No.
6934, 8264 Pétervasara; DU32 No. 5667 Szentdomonkos; DU33 No. 6949 Ivad;
DU40 No. 7413, 7419, 7424, 7427 between Sirok and Egerbakt; DUS1 No. 1041,
1052, 4641, 4659, 8561, 9208 Biikk Mts. Szarvaskd; No. 8282, 9222 Felsotarkany;
DUS2 No. 9863 Biikk Mts. Leany-volgy; No. 9872 Biikk Mts. Hatarhordo; No.
9881, 9888, 9899, 9916 Biikk Mts. Tothfalusi-volgy; No. 9893 Biikk Mts. Ivanka-
lapa; No. 9890 Szannafé; DUS4 No. 4836, 4841 Putnok; DUSS No. 4496, 4840,
8115 Kelemér; DU60 No. 8102 Sikfokuat; DU62 No. 2215, 2222, 2227, 2246 Biikk
Mts. Teknds-volgy; No. 2978 Biikk Mts. Garadna-volgy; No. 4608 Biikk Mts.
Bankut; No. 4621 Bikk Mts. Belhazi-viznyel6; No. 7618 Répashuta; DU63 No.
4386 Biikk Mts. Buzgokd; No. 4423 Biikk Mts. Orvénykd; DU66 No. 526, 589, 670,
689, 691, 1025, 1579, 1586, 4446, 4511 Aggtelek; No. 4829, 4845 Aggtelek,
Haragistya; No. 9075 Aggtelek, Vorosto; DU67 No. 3281, 3306, 3322, 4677, 5544,
7209 Josvafo; DUT2 No. 2173, 2178, 2206, 2239, 7227 Biikk Mts. Garadna-volgy;
No. 3015 Biikk Mts. Felso-forras; DU77 No. 1571, 3287, 3974 Szin; No. 3122
Szinpetri; No. 3956 Acskd; DU86 No. 581 Szalonna; DU87 No. 3967 Bédvaszilas;
DU95 No. 4997 Tomor; ES02 No. 944 Battonya; ET08 No. 7079, 7082, 7090, 7098,
10563, 10565 Ujszentmargita; ET23 No. 9061 Sap; ET99 No. 11162, 11181, 11197,
11735 Batorliget; No. 11170, 11191 Batorliget, Fényi-erdd; EU26 No. 4230, 4257,
11653 Regéc; EU35 No. 4267, 11666 Ohuta; No. 11677 Ujhuta; No. 4952, 7114,
11689 Zemplén Mts. Kékapu; No. 5460, 11674 Nagyhuta; No. 5466 Nagybozsva;
EU36 No. 10247, 10251, 11549, 11638, 11648, 11659, 11680, 14326 Rostallo; No.
11626, 11629 Zemplén Mts. Senyd-volgy; No. 11642, 11682Kishuta; EU37 No.
4942 Fiizér; EUS1 No. 8972 Nyiregyhaza; EU92 No. 14378 Olcsva; EU93 No. 1684
Vasdrosnamény; EU94 No. 4899 Tiszakerecseny; FU03 No. 4887, 4890, 10590
Vamosatya, Bockerek-erdd; No. 8008, 10503, 11609 Csaroda; FU12 No. 4017
Kisar; No. 4034, 8024 Tarpa; No. 4056, 4105, 10391 Koémord; FU13 No. 4096
Beregsurany; FU22 No. 4051 Tiszacsécse; WM99 No. 3157, 4713 Szakonyfalu; No.
12077 Kétvolgy; XL99 No. 10264, 10506 Barcs; XMO08 No. 12022 ériszentpéter;
No. 12243 between Bajansenye and Oriszentpéter; XM09 No. 8532 Orfalu; No.
12264 Ispank; XM17 No. 9150 Csesztreg; No. 11538 Kalocfa; No. 11607 Zalabaksa;
XM18 No. 12026 Nagyrakos; No. 12045 Szatta; XM19 No. 12238 Orimagyarésd;
XM24 No. 4119, 4131, 9114 Muraratka; XM25 No. 5441 Kanyavar; No. 9140
Dobri; XM27 No. 5409 Nova; XM28 No. 12272 Zalalovo; XM42 No. 5421 értilos;
XM43 No. 14271 Molnari; XM44 No. 14310 Semjénhéza; XM47 No. 8554 Bak;
XM67 No. Zala-folyo; XM69 No. 2870 Vidornyaszdllos; XM77 No. 11279, 11291
Balatonberény; XM78 No. 1391 Balaton, Szt Mihaly kapolna; No. 1991, 2128
Keszthely; XM85 No. 2153 Cserfekvés; XM87 No. 2835, 4636 Bélatelep; No.
10071 Balatonmaria-fiirdd; No. 12384 Balatonfenyves; XM88 No. 14350 Szigliget;
XM97 No. 4471 Fonyod; XNOO No. 12232 Csorotnek; XN12 No. 8136 Pornodapati;
XN14 No. 5588, 8167, 8186, 10634, 10647, 11564, 11699, 14320 Velem; No. 10514,
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10516 Kdszegi Mts.; XN18 No. 5701 Brennbergbanya; No. 5724 Sopron, Kecske-
patak; XN20 No. 12260 Kormend; XN25 No. 1648 Szakonyfalu; No. 8177 between
Horvatzsidany and Koészeg; XN30 No. 3130 Gyorvar; XN36 No. 870
Sopronhorpacs; XN58 No. 13074, 13094, 14293 Csorna, Csikos-éger; XN59 No.
5609 Mosonszentjanos; XN69 No. 13080, 14279 Ujr(’)nafé; XN78 No. 14288
Lébényi nyires; XN80 No. 10198, 10592 Felsényirdd; XN92 No. 3132
Bakonygyepes; YL37 No. 4754 Vejti; YMO03 No. 10440 Bdszénfa; YMO8 No. 661
Balatonboglar; YM12 No. 7171, 9191 Ropolyapuszta; YM13 No. 834 Zselicség;
YM19 No. 12376 Orvényes; YNO1 No. 775 Urkat; YNO9 No. 1512 Gonyii.

6.24 Dendrobaena vejdovskyi (CERNOSVITOV, 1935)
(Figs. 6.24.1-4.)

Bimastus vejdovskyi CERNOSVITOV, 1935 Arch. Prirod. Cech., 19: 66.
Dendrobaena octaedra filiformis Pop, 1947 Anal. Acad. R. P. R, (IIT) 22(3): 31.
Dendrobaena octaedra filiformis: Zics1 1959¢ Opusc. Zool. Budapest, 3: 96.
Dendrobaena vejdovskyi: Zicsi 1965b Opusc. Zool. Budapest, 5: 254.
Dendrobaena vejdovskyi: Zics1 1968a Opusc. Zool. Budapest, 8: 138.
Dendrobaena vejdovskyi: Zicsi 1982a Acta Zool. Hung., 28: 443.

Dendrobaena octaedra: EASTON 1983 Earthworm Ecology, p. 479.
Dendrobaena vejdovskyi: Zics1 1991 Opusc. Zool. Budapest, 24: 177.
Dendrobaena vejdovskyi: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 592.
Dendrobaena vejdovskyi: Csuzpl 1995 Savaria, 22(2): 39.

Dendrobaena vejdovskyi: QU & BoucHE 1998a Doc. pedozool. integrol., 4: 194.

Description — External — Body length 20-50 mm, diameter 1-1.5 mm, 54-110
segments. Colour red-violet, head epilobous, first dorsal pore in 5/6. Glandular
tumescence usually on 16, 17 ab. Setae distantly standing, setal arrangement after
the clitellum: aa:ab:bc:cd:dd = 11:10:11:9:15. Clitellum extends on segments Y5 28,
29,-33, saddle-shaped. Tubercles disciform on 31-32. Male pore on 15 between
setae b—c, great, usually intruding into the neighbouring segments. Nephropores
aligned in setal line b. Internal — There are no dissepiments notably thickened. Crop
in 15-16, gizzards in 17-18. Two pairs of testes in 10, 11, and two pairs of seminal
vesicles in 11, 12. Spermathecae two pairs in 9/10, 10/11, open through inner
glandular swellings, in the setal line d. Well-developed calciferous diverticula in
11-12. Last pair of lateral hearts in 11, extraoesophageals lacking. Excretory system
holonephridial, nephridial bladders are of biscuit-shape (octaedra-type). Typhlosole
lamelliform, the cross-section of longitudinal muscle layer is of pinnate type (fig.
6.24.1, 6.24.2).

Remarks — D. vejdovskyi is one of the smallest earthworms known only in few localities
in the westernmost part of the country (Zicsi 1968a, 1991, Csuzpi 1995). It could
effectively be collected only by the formol method.

Ecology — This is a poorly known epigeic worm living in the uppermost litter layer.
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Fig. 6.24.2. Typhlosole of Dendrobaena vejdovskyi.

Distribution — D. vejdovskyi is a narrowly distributed Eastern-Alpine species, occurring
in Austria, Southern Germany, Slovakia and Hungary (fig. 6.24.3).

40N|

e

Fig. 6.24.3. Distribution of Dendrobaena vejdovskyi.

Distribution in Hungary (fig. 6.24.4) — WM99 No. 10942, 4802, 4806, 4709

Szakonyfalu; XM09 No. 12067, 12251 Kondorfa; XM19 No. 12234 Szdce; XN0OO No.
12233 Csordtnek; XN14 No. 10513 Kdszegi Mts.
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Fig. 6.24.4. Distribution of Dendrobaena vejdovskyi in Hungary.

6.25 Dendrobaena veneta veneta (RosA, 1886)
(Figs. 6.25.1-5.)

Allolobophora veneta RosA, 1886 Atti. Ist. Veneto, (6) 4: 674.

Dendrobaena caucasica KULAGIN, 1889 Izv. Obshch. Moskov., 58(2): 13.
Dendrobaena bogdanowi KULAGIN, 1889 Izv. Obshch. Moskov., 58(2): 14.
Allolobophora (Notogama) veneta: Rosa 1893b Boll. Mus. Torino, 8(160): 2.
Eisenia veneta: MICHAELSEN 1900a Das Tierreich, 10: 477.

Eisenia veneta zebra MICHAELSEN, 1902a Mitt. Mus. Hamb., 19: 39.
Allolobophora (Notogama) veneta succinta Rosa, 1905 Ann. Mus. Wien, 20: 104.
Eisenia veneta concolor MICHAELSEN, 1909 Siisswasserf. Deutsch., p. 35.
Helodrilus venetus picta MICHAELSEN, 1910b Ann. Mus. St.—Petersb., 15: 30.
Eisenia austriaca MICHAELSEN, 1936 Festsch. E. Strand Riga, 1: 35.

Eisenia veneta crassa MALEVICS, 1947 Bull. Soc. Mosc. (Biol.), 52(4): 17.

Eisenia veneta minuta MALEVICS, 1947 Bull. Soc. Mosc. (Biol.), 52(4): 18.
Dendrobaena veneta f. typica: Zicsi 1959¢ Opusc. Zool. Budapest, 3: 98.
Dendrobaena veneta f. typica: Zicsi 1968a Opusc. Zool. Budapest, 8: 135.
Dendrobaena veneta: Z1cs1 1973 Acta zool. hung., 19: 225.

Dendrobaena veneta: PEREL 1979 Range and regularities in the distr. earthworms, p. 231.
Dendrobaena veneta veneta: Z1cs1 1982a Acta Zool. Hung., 28: 443.

Dendrobaena veneta veneta: EASTON 1983 Earthworm Ecology, p. 479.
Dendrobaena veneta veneta: Z1cs1 1991 Opusc. Zool. Budapest, 24: 176.
Dendrobaena veneta veneta: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 613.
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Dendrobaena veneta veneta: Csuzbl & PAVLICEK 1999 Isr. J. Zool., 45: 478.
Dendrobaena venata venata (laps.) + Dendrobaena zebra + Dendrobaena concolor:
Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 194.

Dendrobaena veneta: Csuzpl & PAVLICEK 2002 Zool. Middle East, 25: 111.

Description — External — Body length 30-110 mm, diameter 4-8 mm, 54-150 segments.
Colour striped red-violet dorsally and paler ventrally. Head epilobous, first dorsal pore in 5/6.
Glandular tumescence usually on 10, 11, 28-32 ab with well developped genital setae (figs.
6.25.3-4.). Setae distant, setal arrangement after the clitellum: aa:ab:bc:cd:dd = 3:1.5:2:1.7:7.
Clitellum usually on segments 26, 27, (28)-32, 33, saddle-shaped. Tubercles on 30-31. Male
pore on 15 between setae h—c, great, frequently protruding into neighbouring segments.
Nephropores irregularly alternate between setal lines b—d. Internal — Dissepiments
10/11-12/13 thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes in 10, 11,
enclosed in perioesophageal testis sac (always?). Four (rarely three or two) pairs of seminal
vesicles in 9-12 (or 9, 11, 12 or 11, 12). Spermathecae two pairs in 9/10, 10/11, open near to
the mid-dorsal line. Calciferous lamellae in %2 10-11, diverticulum lacking. Last pair of lateral
hearts in 11 with a pair of small extraoesophageals in segment 12. Excretory system
holonephridial. Nephridial bladders are of sausage-shape. Typhlosole lamelliform, the cross-
section of longitudinal muscle layer is of fasciculated type (figs. 6.25.1-2.).

Fig. 6.25.2. Typhlosole of Dendrobaena veneta veneta.
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Fig. 6.25.3. Penial seta from segment 11 Fig. 6.25.4. Penial seta from the clitellum
of Dendrobaena veneta veneta. of Dendrobaena veneta veneta.

Remarks — D. v. veneta is a widely distributed peregrine species with high morphological
variability. It is probably of East-Mediterranean origin (PEREL 1979), in Central and
Western Europe it could mostly be found in composts and dung heaps.

Ecology — D. v. veneta is one of the worms suitable for vermicomposting, but its cocoons
contain only 1-2 juveniles and the net reproduction rate is rather low, 1.4 juv./week
(EpwarDS 1998). The incubation time is between 21 and 31 days and the maturity takes
82-99 days (Zicst 1985b). Life expectancy of this species is about 3.2 years (ZICSI
1974a). The daily consumption rate and cast production proved to be 45.5 mg dry matter
pro 1g living weight (Zics1 1974a).

Distribution — D. v. veneta has extensively been introduced all over in Europe, especially
in the last two decades in connection with the vermicomposting industry.

Distribution in Hungary (fig. 6.25.5) — CT45 No. 772, 768 Budapest, Budaorsi ut.; No.
10256 Budatétény; No. 7373, 9179, 9180, 11532, 11533 Erd; No. 2936 Sasad; CT46 No.
1831 Budapest Szemlohegyi-barlang; No. 10940 Buda hills; No. 7058, 8966 Budapest,
Juliannamajor; CT56 No. 8965 Budapest, Népliget; No. 4152 Budapest, Farkas-volgy;
No. 3866, 3868 Budapest, Botanical Garden; CT77 No. 12779 Go6dolld. (The Hungarian
occurrences of this species must be more frequent because the typical localities have not
usually been sampled.)
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Fig. 6.25.5. Distribution of Dendrobaena veneta veneta in Hungary.
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Genus Dendrodrilus OMODEO, 1956

Enterion (part.) SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 179.

Dendrobaena (part.): ORLEY 1881a Math. és term. tud. kozlemények, 16: 585.

Octolasion (part.): ORLEY 1885 Ertek. term. tud. korébél, 15(18): 13.

Allolobophora (part.): ORLEY 1885 Ertek. term. tud. koréb6l, 15(18): 23.

Helodrilus (Dendrobaena) (part.) + Helodrilus (Bimastus) (part.): MICHAELSEN 1900a
Das Tierreich, 10: 488, 501.

Dendrobaena (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Dendrobaena (Dendrodrilus) OMODEO, 1956 Arch. zool. Ital., 41: 175.

Dendrobaena (Dendrodrilus): BOUCHE 1972 Inst. Nat. Rech. Agron., p. 388.

Dendrodrilus: PEREL 1976b Zool. Zh., 55: 834.

Dendrodrilus: PEREL 1979 Range and regularities in the distr. earthworms, p. 200.

Dendrobaena (part.): Zicsi 1982a Acta Zool. Hung., 28: 443.

Dendrodrilus: EASTON 1983 Earthworm Ecology, p. 479.

Dendrodrilus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 260.

Dendrodrilus: PEREL 1997 Earthworms of Russia, p. 59.

Dendrodrilus: Qiu & BoucHE 1998b Doc. pedozool. integrol., 3: 205.

Type species — Enterion rubidum SAVIGNY, 1826 by original designation.

Diagnosis — External — Setae moderately paired, pigmentation purple-red. Prostomium
epilobous, first dorsal pore around 5/6. Male pore on 15, fairly visible, sometimes with small
glandular crescent slightly intruding into the neighbouring segments. Spermathecae, if
present, two pairs, open near to setal line ¢. Nephropores irregularly alternate between b and
above d. Internal — Two pairs of testes in 10, 11, and three or two pairs of seminal vesicles
in 9,11, 12 (11, 12). Receptacula seminis, if present, two pairs situated in intersegmental
furrow 9/10, 10/11. Calciferous glands with lateral diverticula in 10. Excretory system
holonephridial, nephridial bladders U-shaped with ahead bent ental part. The cross-section
of longitudinal muscle layer is of pinnate type with slight intermediate characters.

Table 6.4. Distinguishing characters of Dendrodrilus species in Hungary.

Species Clitellum Tubercles | Vesicles | Spermathecae | Nephridial Musculature
bladders

\Dd. r. rubidus 26, (27)-31, 32{29-30 9,11,12]9/10, 10/11 ¢ U; forward intermediate

(parthenogenetic form) [ 26-31 — 11,12 | —

\Dd. r. subrubicundus |26, (27)-31,32(28-30 9,11,12]9/10, 10/11 ¢ U; forward intermediate
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6.26 Dendrodrilus rubidus rubidus (SAVIGNY, 1826)
(Figs. 6.26.1-4.)

Enterion rubidum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr, 5: 182.

Lumbricus xanthurus TEMPLETON, 1836 Ann. Mag. Nat. Hist., 9: 235.

Lumbricus puter HOFFMEISTER, 1845 Regenwiirmer, p. 33.

Lumbricus pieter D’UDEKEM, 1865 Mem. Acad. Belg., 35: 41.

Hypogeon havaicus KINBERG, 1867 Ofv. Akad. Forh., 23: 101.

Allolobophora arborea E1seN, 1873 Ofv. Akad. Férh., 30: 49.

Allolobophora tenuis EiseN, 1874 Ofv. Akad. Forh., 31: 44.

Dendrobaena puter (part.): ORLEY, 1881a Math. és term. tud. kozlemények, 16: 586.

Allolobophora constricta Rosa, 1884 Lumbric. Piemonte, p. 38.

Octolasion constrictum: ORLEY 1885 Ertek. term. tud. korébél, 15: 21.

Allolobophora darwini RIBAUCOURT, 1896 Rev. suisse Zool., 4: 18.

Allolobophora putris subrubicunda helvetica RIBAUCOURT, 1896 Rev. suisse Zool., 4: 18.

Helodrilus (Dendrobaena) rubidus: MICHAELSEN 1900a Das Tierreich, 10: 490.

Helodrilus (Bimastus) constrictus: MICHAELSEN 1900a Das Tierreich, 10: 503.

Helodprilus (Bimastus) constrictus (part.): SZUTs 1909 Allattani Kézlemények, 8: 139.

non Helodrilus (Dendronaena) rubidus: SzuTs 1909 Allattani Kézlemények, 8: 137.

Dendrobaena rubida var. tenuis: Pop 1943a Ann. Hist.-Nat. Mus. Hung., 36: 21.

Dendrobaena subrubicunda v. papillosa (part.): Pop 1943a Ann. Hist.-Nat. Mus. Hung.,
36: 21.

Dendrobaena magnesa TzZELEPE, 1943 Erg. z. Dol. Panepis Athinan Kavig., p. 38.

Dendrobaena (Dendrodrilus) rubida: OMODEO 1956 Arch. Zool. Ital., 41: 175.

Dendrobaena (Dendrodrilus) rubida f. tenuis: OMODEO 1956 Arch. Zool. Ital., 41: 175

Dendrobaena rubida (part.): Zicsi 1959 Acta zool. hung., 5: 435.

Dendrobaena rubida (part.): Zicsi, 1968a Opusc. Zool. Budapest, 8: 135.

Dendrodrilus rubidus f. tenuis + Dendrodrilus rubidus f. subrubicundus (part): PEREL
1979 Range and regularities in the distr. earthworms, p. 200-201.

Dendrobaena rubida rubida: Z1csi 1982a Acta zool. hung., 28: 443.

Dendrobaena rubida tenuis: Z1cs1 1982a Acta zool. hung., 28: 443.

Dendrodrilus rubidus rubidus: EASTON 1983 Earthworm Ecology, p. 477.

Dendrodrilus rubidus tenuis: EASTON 1983 Earthworm Ecology, p. 480.

Dendrodrilus rubidus rubidus: Z1cs1 1991 Opusc. Zool. Budapest, 24: 174.

Dendrodrilus rubidus tenuis: Z1cs1 1991 Opusc. Zool. Budapest, 24: 175.

Dendrodrilus rubidus rubidus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 263.

Dendrodrilus rubidus tenuis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 270.

Dendrodrilus rubidus tenuis: PEREL 1997 Earthworms of Russia, p. 60.

Dendrodrilus rubidus: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 195.

Dendrodrilus tenuis: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 195.

Description — External — Body length 30—60 mm, diameter 2—3 mm, 50—110 segments.
Colour red-violet, darker dorsally. Head epilobous, first dorsal pore in 5/6. Glandular
tumescence usually on 16 ab. Setae moderately paired, closer laterally and wider
ventrally. Setal arrangement after the clitellum: aa:ab:bc:cd:dd = 2:1:2:1.4:6. Clitellum
extends on segments 26, (27)-31, (32), saddle-shaped. Tubercles on 29-30, sometimes
hardly seen. Male pore on 15 between setae b—c, incrassate, confined within its own
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segment. Nephropores irregularly alternate between setal lines b—d. Internal —
Dissepiments 5/6—10/11 slightly thickened. Crop in 15-16, gizzards in 17-18. Two pairs
of'testes in 10, 11, and three pairs of seminal vesicles in 9, 11, 12. Spermathecae two pairs
in 9/10, 10/11 open in the setal line c¢. Calciferous glands in 10—12 with lateral diverticula
in 10. Excretory system holonephridial. Nephridial bladders U-shaped with ahead bent
ental part. Typhlosole lamelliform, the cross-section of longitudinal muscle layer is of
pinnate type, showing slight intermediate characters (fig. 6.26.1, 6.26.2).

Fig. 6.26.2. Typhlosole of Dendrodrilus rubidus rubidus.

Remarks — The validity of the three subspecies of Dd. rubidus is in question. All the
subspecies are widely distributed peregrine worms with different state of polyploidy and
parthenogenesis. Certain authors regard them as subspecies (Zicst 1982a, MRSIC 1991),
others as forms (PEREL 1979) or independent species (QIU & BoucHE 1998a). We treat
Dd. r. subrubicundus here as subspecies, but Dd. r. tenuis is only a parthenogenetic form
of the nominal subspecies.

Ecology — Dd. r. rubidus is an epigeic worm frequently found under bark of fallen logs,
under stones and in dung. Its yearly litter consumption is 1.15 g dry weight pro animal.
Dd. r. rubidus defecates almost exclusively onto the soil surface. The yearly cast
production is 1.99 g dry weight pro animal. Extrapolating these data to a hectare of forest
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the yearly consumption of this small species proved to be 53.7 kg litter pro hectare and
the cast production was 93.2 kg pro hectare (Zicsi 1974a).

Distribution — It is native in the Palearctis but introduced extratropically all over the

world.
T T T T 1 i
i T i i
T T T Smuv -
, ' |/ T A & EEE T e L
ﬁ:: B Bans e KRR ;
111 7 EdnEnyAEENEE "
<o T i NEREEERSE .
i ] L AT T .
SR e e o
;‘ | N T | | | ¢
®
: i [ ]
9 ) EEEDV/EEEE
B ; - _
[ _ W
] | 1 T !
INEEE !
.ﬁ .5‘1*.} L T
/ I | | | L u
i [ { { l 11 [ [
T $ 1 N - Dendrodrilus rubidus rubidus
[ I | |

&/N: S102HH006705

Fig. 6.26.3. Distribution of Dendrodrilus rubidus rubidus in Hungary.

Distribution in Hungary (Dd. r: rubidus) (fig. 6.26.3) — BR98 No. 7309 Szarsomlyo; BS71
No. 3191 Mecsek Mts. Abaliget; No. 3200 Mecsek Mts. Szuado-volgy; No. 14317 Mecsek
Mts. Orfii; BS76 No. 12879 Somogydorocske; No. 738 Sidfok; No. 11377, 11398
Balatonszéplak; BS80 No. 821, 831 Mecsek Mts.; No. 825, 1783, 1788, 1801, 1802, 4732
Mecsek Mts. Misina; No. 1792, 1796, 1798, 1804 Mecsek Mts. Tubes; No. 3166 Mecsek Mts.
Fehérkat; No. 3186 Mecsekszabolcs; No. 4775 Pécs; BS81 No. 837 Mecsek Mts. Manfai-
barlang; BS89 No. 735 Balatonszabadi; BT71 No. 1918 Balatonfiizfo; BT81 No. 11248
Balatonkenese; BT89 No. 1117 Komarom; CR49 No. 5019 Gara; CS12 No. 14445 Bataapati;
CS36 No. 1893 Dunaszentbenedek; CS48 No. 602 Dunafoldvar; CTO05 No. 5485 Csakvar; No.
5499 Vértes Mts. K6hanyas; CT09 No. 1107, 1174 Siitté; No. 1178 Dunaalmas; CT16 No.
8407 Vértes Mts. Vinnyabiikki-volgy; CT19 No. 1518 Nyergestjfalu; CT32 No. 675 Adony;
CT33 No. 2877 Baracska; CT38 No. 14471 Pilis Mts. Kétbiikkfa-nyereg; CT39 No. 3914
between Esztergom and Visegrad; CT43 No. 554 Ercsi; CT45 No. 771 Budapest, Budaorsi ut;
CT46 No. 7638 Budapest, Farkasréti temetd; CT47 No. 7249, 7253 Solymar; CT48 No. 9935
Pilis Mts. Szdke-forras volgye; No. 10012 Pilis Mts. Szako-nyereg; No. 10023 Pilis Mts.
Apatkuti-patak; No. 10407 Pilis Mts. Szentlaszlo-volgy; CT49 No. 9927 Pilis Mts. Hoffmann-
kunyho; CT56 No. 779 Csepel; No. 4162 Budapest, Farkas-volgy; No. 4425, 12100 Budapest,
Botanical Garden; CT58 No. 2816 Alsogod; No. 4176, 4183 Pilis Mts. Biikkos-patak; No.
7187, 7263, 7271 Pilis Mts. Lajosforras; CT59 No. 7105 Magyarkat; CT68 No. 12095
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Vacratot; CT83 No. 7288 Csévharaszt; CT87 No. 7199 Bag, Petofi-forras; CU30 No. 2074
Letkés; CU31 No. 4593 Csovanyos; CUS0 No. 8420, 11772 Szendehely; DS32 No. 1683 Tapé;
DS71 No. 5627 Kovegy;, DU10 No. 842 Matra Mts. Galyatetd; No. 11616 Matra Mts.
Kékestetd; DU20 No. 4253 Matra Mts. Koszoriis-patak; DU31 No. 8265 Pétervasara; DU40
No. 7418 between Sirok and Egerbakta; DU43 No. 7387 Borsodnadasd; DUS1 No. 4637, 8563
Biikk Mts. Szarvaskd; No. 5176, 8284 Fels6tarkany; DUS2 No. 790 Szilvasvarad; No. 9868
Biikk Mts. Leany-volgy; No. 9873 Biikk Mts. Hatarhordo No. 9882, 9887, 9900 Biikk Mts.
Téthfalusi-volgy; DU62 No. 2979 Biikk Mts. Garadna-vdlgy; No. 4605 Biikk Mts. Bankat; No.
4634 Biikk Mts. Meteor-forras; No. 6430 Omassa; No. 7619 Répashuta, Cstnya-volgy; DU66
No. 588, 1787,2856,3159, 3944, 4456, 4510 Aggtelek; No. 4839 Aggtelek, Haragistya; DU67
No. 1940, 3313, 4646 Josvafo; DU72 No. 2994 Biikk Mts. Csokas-forras; No. 4815, 7381
Lillaftired; DU77 No. 510 Szinpetri; No. 4461 éz; No. 4463 Alsohegy; ET23 No. 9056 Sap;
ET46 No. 4631 Debrecen; ET99 No. 11734 Batorliget; No. 11190 Bétorliget, Fényi-erdd;
EU26 No. 4256 Regéc; EU35 No. 4264 Ohuta; EU36 No. 4467 Palhaza; No. 4935, 4951
Zemplén Mts. Kdkapu; No. 4937 Zemplén Mts. Kemence-patak; No. 10253, 14323 Zemplén
Mts. Rostalld; No. 11640 Kishuta; EU37 No. 4943, 5993 Fiizér; EU45 No. 4939 Zemplén Mts.
Kiralyhegy; FU02 No. 4524, 4564, 7287 Gulacs; FU03 No. 4891, 10591 Vamosatya,
Bockerek-erdé; WM99 No. 4708, 12061 Szakonyfalu; X1.99 No. 10263 Barcs; XM08 No.
8530 Kercaszomor; No. 12021 Oriszentpéter; XMO09 No. 8534 Orfalu; No. 12069 Kondorfa;
XM18 No. 12024 Nagyrakos; XM19 No. 12235 Szdce; XM24 No. 4118 Muraratka; XM27
No. 5401, 5408 Nova; XM28 No. 6439 Zalalové; XM42 No. 5426 Ortilos; XM47 No. 8553
Bak; XMS53 No. 9152 Surd; XM65 No. 9011 Zalakaros; XM70 No. 4767 Heresznye; XM77
No. 10289, 11229, 11268, 11272, 11281, 11294, 11312, 11357, 12755 Balatonberény; XM78
No. 752, 1990 Keszthely; No. 1392, 1422 Balaton, Szt Mihaly kapolna; XM87 No. 2150
Balatonfenyves; No. 2832, 4635, 4652, 4653 Bélatelep; No. 11236 Balatonmaria; XM88 No.
4399, 4448 Badacsony; No. 4531 Badacsonytordemic; XM94 No. 4468 between Nagybajom
and Bohonye; XM97 No. 4655 Fonyodliget; XIM98 No. 1450 Réviulop; XIM99 No. 4565 Toti
hegy; XN12 No. 8137 Pornodapati; XN14 No. 5586, 8114, 8130, 8169, 8185, 10636 Velem; No.
5595 Koszeg, Szabo-hegy; No. 10517 Koszeg, No. 8199 Cak; XN18 No. 5702
Brennbergbanya; No. 5715 Témalom; No. 5723 Sopron, Kecske-patak; XN20 No. 12250
Nadasd; XN23 No. 12093 Szombathely; XN25 No. 8178 between Horvatzsidany and Kdszeg;
XN51 No. 8129 Bogote; XN68 No. 13095, 13075 Csorna, Csikos-éger; XN69 No. 14277
Ujrénaf6; XN80 No. 10197 Felsényirad; XN92 No. 5603 Bakonygyepes; XN99 No. 1265,
1315 Medve; XP60 No. 3933 Hegyeshalom; XP61 No. 1597, 1618, 3882, 3979, 6022 Rajka;
XP80 No. 1507 Dunasziget; YL37 No. 4753 Vejti; YMO8 No. 665, 767, 1945, 11364
Balatonboglar; YM12 No. 7307 Marcado; YM13 No. 852, 2921, 2929 Zselice; YM19 No.
12373 Orvényes; No. 12759 Balatonszarszo; YM29 No. 743, 11386 Zamardi; YNO09 No. 1511
Nagybajcs; YN12 No. 4852 Markd; YN19 No. 1127, 1130 Gonyti.

Distribution in Hungary (Dd. . rubidus morph tenuis) (fig. 6.26.4) — CT37 No. 10034
Piliscsaba, Iluska-forras; CT48 No. 10266 Pilis Mts. Kétbiikkfa-nyereg; No. 9976 Pilis Mts.
Sikaros; CT49 No. 9951, 10000 Pilis Mts. Apatkuti-volgy; CT59 No. 9994 Pilis Mts. Lukacs-
arok; CT68 No. 12098 Vacratot; DU66 No. 671 Aggtelek; EU36 No. 11673 Nagyhuta; X1.99
No. 10508 Barcs; XM77 No. 10279 Balatonberény; XM87 No. 10074 Balatonmaria-flirdd;
XN14 No. 11703 Velem; XN23 No. 12094 Szombathely; XN93 No. 11759 Bakony; XN98 No.
11603 Gyor.
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Fig. 6.26.4. Distribution of Dendrodrilus rubidus rubidus (morph tenuis) in Hungary.

6.27 Dendrodrilus rubidus subrubicundus (E1SEN, 1873)
(Figs. 6.27.1-3.)

?Lumbricus valdiviensis BLANCHARD, 1849 Gay. Hist. Chile, 3: 43.

Allolobophora subrubicunda Ei1SeN, 1873 Ofv. Akad. Forh., 30: 51.

Allolobophora fraissei ORLEY, 1881b Zool. Anz., 4: 285. syn. nov.

Dendrobaena puter (part.): ORLEY 1881a Math. és term. tud. kozlemények, 16: 586.

Octolasion subrubicundum: ORLEY 1885 Ertek. term. tud. korébél, 15: 20.

Helodrilus (Dendrobaena) rubidus var subrubicundus: MICHAELSEN 1900a Das
Tierreich, 10: 490.

Dendrobaena putris dieppi RIBAUCOURT, 1901 Bull. Sci. Fr. Belg., 35: 226.

Helodrilus (Bimastus) constrictus (part.): Szits 1909 Allattani Kézlemények, 8: 139.

Dendrobaena subrubicunda var. papillosa Pop, 1938 Bull. Soc. Sti. Cluj, 9. 139. syn. nov.

Dendrobaena rubida var. subrubicunda: Popr 1943a Ann. Hist.-Nat. Mus. Hung., 36: 21.

Dendrobaena (Dendrodrilus) rubida f. subrubicunda: OMODEO 1956 Arch. Zool. Ital.,
41: 175.

Dendrobaena rivulicola CHANDEBOIS, 1958 Bull. Soc. Zool. Fr., 83: 159.

Dendrobaena rubida (part.): Zicsi 1968a Opusc. Zool. Budapest 8: 135.

Dendrodrilus rubidus f. subrubicundus (part): PEREL 1979 Range and regularities in the
distr. earthworms, p. 201.

Dendrobaena rubida subrubicunda: Z1cs1 1982a Acta zool. hung., 28: 443.

Dendrodrilus rubidus subrubicundus: EASTON 1983 Earthworm Ecology, p. 479.

Dendrodrilus rubidus subrubicundus: Zicst 1991 Opusc. Zool. Budapest, 24: 175.

Dendrodrilus rubidus subrubicundus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 267.
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Dendrodrilus rubidus subrubicundus: PEREL 1997 Earthworms of Russia, p. 60.
Dendrodrilus subrubicundus: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 195.

Description — External — Body length 50-90 mm, diameter 34 mm, 60—125 segments.
Colour red-violet, dorsally darker. Head epilobous, first dorsal pore in 5/6. Glandular
tumescence usually on 9, 16, 22-25 ab. Setac moderately paired, closer laterally and wider
ventrally. Setal arrangement after the clitellum: aa:ab:bc:cd:dd = 2.2:1:1.6:1.6:8. Clitellum
extends on segments 25, 26-31, (32) saddle-shaped. Tubercles on 28-30. Male pore on 15
between setae b—c, incrassate, confined within its own segment. Nephropores irregularly
alternate between setal lines b—d. Internal — Dissepiments 5/6—10/11 slightly thickened. Crop
in 1516, gizzards in 17-18. Two pairs of testes in 10, 11, and three pairs of seminal vesicles
in9, 11, 12. Spermathecae two pairs in 9/10, 10/11 open in the setal line c. Calciferous glands
in 10—12 with lateral diverticula in 10. Excretory system holonephridial. Nephridial bladders
“U” shaped with forward oriented ental part. Typhlosole lamelliform, the cross-section of
longitudinal muscle layer is of intermediate type (fig. 6.27.1, 6.27.2).

oo : = o Sk, -_.i\ 4 =
nal musculature of Dendrodrilus rubidus subrubicundus.

Fig. 6.27.2. Typhlosole of Dendrodrilus rubidus subrubicundus.

Remarks — MICHAELSEN (1900a) placed A. fiaissei ORLEY, 1881 in synonymy with Dd.
rubidus rubidus. Examining the syntypes housed in The Natural History Museum,
London under Reg. No. 1881.7.8.3-4. revealed, that it is a synonym of Dd. r
subrubicundus and not of the nominal subspecies. We found the same situation in case of
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D. subrubicunda v. papillosa Pop, 1938. The syntypus housed in The Natural History
Museum, London Reg. No. 1949.3.1.634. proved to be identical with Dd. r
subrubicundus.

Ecology — Dd. r. subrubicundus is an epigeic worm frequently found in dung and
compost heaps. GERARD (1964) reports its presence near sewage works.

Distribution — This species is native in the Palearctis but introduced extratropically all
over the world.

Distribution in Hungary (fig. 6.27.3) — BT80 No. 11391 Balatonaliga; No. 11402
Balatonvilagos; BT81 No. 11283 Balatonkenese; CS97 No. 10504 Bugac; CT49 No.
10030 Lepence-patak; CT56 No. 3865 Budapest, Botanical Garden; XL99 No. 10507
Barcs; XM77 No. 12750 Balatonberény.
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Fig. 6.27.3. Distribution of Dendrodrilus rubidus subrubicundus in Hungary.
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Genus Eisenia MALM, 1877

Enterion (part.) SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 182.
Allolobophora (part.) EiseN, 1873 Ofv. Acad. Forh., 30: 45.

Eisenia MaLM, 1877 Ofv. Salsk. Hort. Forh. Goteborg, 1: 45.
Allolobophora (part.): ORLEY, 1881a Math. és term. tud. kozlemények, 16: 591.
Allolobophora (part): ORLEY 1885 Ertek. term. tud. korébél, 15: 23.

Allurus (part.): ORLEY 1885 Ertek. term. tud. korébél, 15: 12.
Allolobophora (Notogama) (part.) RosA, 1893a Mem. Acc. Torino, 43: 424.
Eisenia (part.): MICHAELSEN 1900a Das Tierreich, 10: 474.

Eisenia (part.): SzoTs 1909 Allattani Kozlemények, 8: 126.

Eisenia (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Eisenia (part): OMODEO 1956 Arch. zool. Ital., 41: 170.

Eisenia + Eisenia (sensu lato): BoucHE 1972 Inst. Nat. Rech. Agron., p. 381.
FEisenia: PEREL 1976b Zool. Zh., 55: 835.

Eisenia: PEREL 1979 Range and regularities in the distr. earthworms, p. 214.
Eisenia (part.): Zics1 1982a Acta zool. hung., 28: 443.

Eisenia: EASTON 1983 Earthworm Ecology, p. 480.

Eisenia: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 491.

Eisenia: PEREL 1997 Earthworms of Russia, p. 66.

Eisenia: Qu & BoucHE 1998b Doc. pedozool. integrol., 3: 199.

Type species — Enterion fetidum Savigny, 1826 by subsequent designation (GATES 1969).

Diagnosis — External — Sctae closely paired, pigmentation dark red or reddish-brown
sometimes lacking. Prostomium epilobous, first dorsal pore around 5/6. Male pore on 15,
usually medium-sized. Spermathecae open in setal line ¢d or above up to the mid-dorsal
line. Nephridial pores alternate irregularly between b and above cd. Internal — Two pairs
of testes free in 10, 11. Four or two pairs of vesicles in 9-12 or 11, 12 and two pairs of
spermathecae in 9/10, 10/11. Calciferous glands usually with diverticula in 11, 12 or only
in one of them. Excretory system holonephridial, nephridial bladders simple, sausage-
shaped. The cross-section of longitudinal muscle layer is of pinnate, intermediate or
fasciculated type.

Remarks — The genus Eisenia is heterogeneous to such an extent that it requires
urgent revision. Unfortunately most of the species attributed to it are of Caucasian or
Far East origin and had not been studied during the last revisions (MRSIC 1991, QiU &
BoucHE 1998b). We had the opportunity to examine a part of these species and
concluded that E. grandis (MICHAELSEN, 1907) and the closely related species from
the Caucasus and Asia Minor should not be classified with E. fetida. Leaving out of
consideration the setal arrangement, this group of species shows remarkable similarity
with the “veneta” group of the genus Dendrobaena. Looking over the literature data
(especially Kvavadze 1985), a continuous transition could be observed from the
closely paired setae to the distantly standing ones (see also Zicsi 1981a). It sometimes
makes difficult to determine the generic affiliation of certain species. For example
Helodrilus (Eisenia) venetus ebneri MICHAELSEN, 1914 is referred to different genera
by different authors, such as Allolobophora grandis ebneri (Zicsi 1982a), Eisenia
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ebneri (Zics1 & MIcHALIS 1981), Eisenia (?Dendrobaena) ebneri (Zics1 et CSuzbI
1986) and Eophila grandis ebneri (OMODEO 1988) Eisenia grandis ebneri (MRSIC
1991, Qiu & BoucHE 1998a).

Table 6.5. Distinguishing characters of the Eisenia species in Hungary.

Species Clitellum Tubercles Vesicles| Spermathecae | Nephridial Musculature
bladders
E. balatonica| 24, 25-30 26-29 9-12 [9/10,10/11 M | sac-shaped pinnate
E. fetida 25,26,27-31, 32, 33| 15 28, 28-30, 31| 9-12 9/10, 10/11 M | sausage-shaped| pinnate
E. lucens 25,26,27-33,34 | 28,29-31,32|9-12 9/10, 10/11 &-M | sausage-shaped| fasciculated
E. spelaea |25,26,27-33,34 |[28,29-31,32 |9-12 9/10, 10/11 M—d | sausage-shaped| fasciculated
Pedozoologica Hungarica
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6.28 Eisenia balatonica (Por, 1943)
(Figs. 6.28.1-3.)

Eiseniella balatonica Pop, 1943 Ann. Hist.-Nat. Mus. Hung., 36: 15.

Eisenia ukrainae MALEVICS, 1950 Dokl. Akad. Nauk SSSR, 70: 1083.

Eiseniella balatonica: Z1cs1 1968a Opusc. Zool. Budapest, 8: 140.

Eisenia balatonica: PEREL 1979 Range and regularities in the distr. earthworms, p. 221.
Eiseniella balatonica: Z1cs1 1982a Acta zool. hung., 28: 444,

Eisenia balatonica: EASTON 1983 Earthworm Ecology, p. 480.

Eiseniella balatonica: Z1cs1 1991 Opusc. Zool. Budapest, 24:178.

Eisenia balatonica: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 506.

Eisenia balatonica: PEREL 1997 Earthworms of Russia, p. 72.

Eisenia balatonica: Qu & BoucHE 1998a Doc. pedozool. integrol., 4: 189.

Description — External — Body length 40-100 mm, diameter 1.5-2.5 mm, 80-132
segments. Colour brown or yellowish—brown. Head epilobous, first dorsal pore in 4/5.
Glandular tumescence usually on 10, 11, 22, 23 and along the clitellum ab. Setae closely
paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd = 4:1:4:1:5. Clitellum
saddle—shaped, extends on segments 24, 25-30. Tubercles on 26-29. Male pores
moderately sized, on 15. Nephropores alternate irregularly between b and above d. The
body has a characteristic quadrangular shape behind the clitellum, with setae on the edges.
Internal — There are no dissepiments notably thickened. Crop in 15-16, gizzards 17-18.
Two pairs of testes free in 10, 11, and four pairs of seminal vesicles in 9—12. Receptacula
seminis two pairs in 9/10—10/11 open in the mid—dorsal line. Calciferous glands with
diverticula in 11, 12. Excretory system holonephridial with saccular nephridial bladders.
The cross-section of longitudinal muscle layer is of pinnate type (fig. 6.28.1).
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Fig. 6.28.1. Longitudinal musculature of Eisenia balatonica.

Remarks — Several authors (PEREL 1979, MRSIC 1991, Qiu & BoucHE 1998a) attribute
this species to the genus Eisenia on the basis that it has no calciferous diverticula in 10
and the muscular gizzard occupies two segments. Our observation corroborates these

findings so contrary to the marked external similarity with the Eiseniella species we also
place E. balatonica into Eisenia.
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Ecology — FEisenia balatonica is a limicolous species showing an overwhelming
preference for damp habitats.

Distribution — E. balatonica is a Central-European species occurring in Hungary,
Romania and Ukraine (fig. 6.28.2). Perel (1997) reported also several isolated Siberian
occurrences that must be corroborated.
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Fig. 6.28.3. Distribution of Eisenia balatonica in Hungary.
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Distribution in Hungary (fig. 6.28.3) — BT71 No. 1915 Balatonfiizf6; BT81 No. 11287
between Balatonkenese and Fuzfo; XL99 No. 10510 Barcs; XM67 No. 1924, 11259
Fenékpuszta; XM76 No. 11319 between Tikos and Sajkod; XM77 No. 11231, 11270, 11342,
11350, 11351, 12748, 12756 Balatonberény; XM78 No. 1190, 1424 Gyenesdias; No. 1407,
11252, 11328 Keszthely; No. 1386 Balaton, Szt. Mihaly kapolna; XM87 No. 11309, 11332,
11340, 11306 Balatonfenyves; No. 10070 Balatonmaria-fiirdd; XM98 No. 1448 Révfiilop;
YMO3 No. 11541, 11542, 11543, 11598, 11599, 11600 Bardibiikk; YMO08 No. 2044
Balatonboglar; YM19 No. 11372, 12751, 12757 Balatonszarszd; YM29 No. 11384 Zamardi.

6.29 Eisenia fetida (SAVIGNY, 1826)
(Figs. 6.29.1-3.)

Enterion fetidum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 182.

Lumbricus semifasciatus BURMEISTER, 1835 Zool. Hand-Atl., 33: 3.

Lumbricus annularis TEMPLETON, 1836 Mag. Nat. Hist., 9: 234.

Lumbricus olidus HOFFMEISTER, 1842 Verm. Lumbric., p. 25.

Lumbricus luteus BLANCHARD, 1849 Gay. Hist. Chile, 3: 42.

Lumbricus rubro-fasciatus BAIRD, 1873 J. Linn. Soc., 11: 97.

Allolobophora foetida: EiseN 1873 Ofv. Acad. Forh., 30: 50.

Lumbricus annulatus HUTTON, 1877 Trans. N. Z. Inst., 9: 52.

Eisenia foetida: MaLM 1877 Ofv. Salsk. Hort. Forh. Goteborg, 1: 45.

Allolobophora foetida fimetora ORLEY, 1881a Math. és term. tud. kézlemények, 16: 598.

Allolobophora foetida: ORLEY 1885 Ertek. term. tud. korébél, 15: 27.

Allolobophora (Notogama) foetida: Rosa 1893a Mem. Acc. Torino, 43: 424.

Eisenia foetida: MICHAELSEN 1900a Das Tierreich, 10: 475.

Eisenia nordenskiéldi caucasica MICHAELSEN, 1902a Mitt. Nat. Mus. Hamb., 19: 28.

?Eisenia foetida: Sz0Ts 1909 Allattani Kozlemények, 8: 127.

Helodrilus (Eisenia) foetidus: MICHAELSEN 1913 Zool. Jb. Syst., 34: 551.

Eisenia foetida attica TZELEPE, 1943 Erg.z. Dol. Panepis Athinan Kavig., p. 1.

Eisenia fasciata BACKLUND 1948 Kungl. Fysiogr. Sillsk. Handl., 18(6): 1.

Eisenia foetida: Z1cs1 1959a Acta zool. hung., 5: 434.

Eisenia foetida unicolor ANDRE, 1963 Bull. Biol. Fr. Belg. 81(1): 24.

Eisenia foetida: Z1cs1 1968a Opusc. Zool. Budapest 8:132.

Eisenia fetida andrei BOUCHE, 1972 Inst. Nat. Rech. Agron., p. 381.

Eisenia fetida fetida: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 381.

Eisenia foetida: PEREL 1979 Range and regularities in the distr. earthworms, p. 217.

Eisenia foetida: Zics1 1982a Acta zool. hung., 28: 443.

Eisenia fetida: EASTON 1983 Earthworm Ecology, p. 480.

Eisenia foetida: Z1cs1 1991 Opusc. Zool. Budapest, 24:174.

Eisenia fetida: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 497.

Eisenia fetida: PEREL 1997 Earthworms of Russia, p. 69.

Eisenia fetida fetida+FEisenia andrei andrei: QU & BOUCHE 1998a Doc. pedozool.
integrol., 4: 189.

Description — External — Body length 26-130 mm, diameter 24 mm, 60—120 segments.
Colour dark violet sometimes alternating stripes of darker segmental with paler
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intersegmental areas. Head epilobous, first dorsal pore in (3/4), 5/6. Glandular tumescence
usually on 9, 10, 11 abcd. Setae closely paired, setal arrangement after the clitellum:
aa:ab:bc:cd:dd = 5:1.3:4:1:16.7. Clitellum extends on segments (24), 25, 26,27-31, 32, (33 )
saddle-shaped. Tubercles usually on 1/2 28, 28-30, 31. Male pore on 15 between setae b—,
surrounded by a glandular crescent, frequently protruding into the neighbouring segments.
Nephropores alternate irregularly between setae b and above d. Internal — Dissepiments
6/7-8/9 slightly thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes free in 10,
11, and four pairs of seminal vesicles in 9-12. Spermathecae two pairs in 9/10, 10/11 open in
the mid-dorsal line. Calciferous glands in 10—12 without distinct diverticula. Excretory system
holonephridial. Nephridial bladders simple, sausage-shaped. Typhlosole lamelliform, the
cross-section of longitudinal muscle layer is of pinnate type (fig. 6.29.1, 6.29.2).

Fig. 6.29.2. Typhlosole of Eisenia fetida.

Remarks — This species is introduced by man all over the world and hence shows high
character variability.

Ecology — E. foetida is the well-known manure worm. Usually it is found in compost
heaps or in manure and reared on earthworm farms in Europe and North America. Its high
proliferation rate makes this species especially suitable for vermicomposting. The
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reproduction rate is 0.644 juvenile pro adult pro day (Csuzpl & Zicsi 1988) and the
maturity takes 70-98 days (ZicsI 1985b). It means that under favourable condition an E.
foetida population could progenerate three-four generations yearly. Life expectancy of
this species is about 2.25 years (Zicsi 1974a) but a maximum of 4.5 years is also reported
(LEE 1985). The daily consumption rate and cast production proved to be 71.51 £ 6.29
and 84.51 £ 14.14 mg dry mass pro lg living weight respectively (Csuzpi 1988).

Distribution — The original range of this species supposed to be from the Caucasus to the
forest-steppe zone of Russia (PEREL 1997) where it is en epigeic species occurring under
bark of fallen trunks and in organic rich decaying material. Its present range comprises
Europe, North America, South America, Africa, Asia and Australia.
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Fig. 6.29.3. Distribution of Eisenia fetida in Hungary.

S/N: S102HH006705

Distribution in Hungary (fig. 6.29.3) — BS79 No. 11376 Balatonszéplak; BS80 No. 3190
Mecsek Mts. Alsomohar; BT81 No. 11285 Balatonkenese; CS18 No. 3051 Cece; CT34 No.
613 Martonvasar; CT35 No. 4440, 4484 Budapest; CT40 No. 12778 Dunaujvaros; CT45
No. 676 Torokbalint; No. 769 Budapest, Budaorsi Str.; No. 2941 Budapest, Sasad; No. 7369
Erd; No. 10257 Budatétény; CT46 No. 2266 Budakeszi; CT47 No. 7258 Solymar; CT56
No. 3864, 12102 Budapest, Botanical Garden; CT65 No. 12777 Budapest X. keriilet; CT77
No. 12781 G6dolls; DS32 No. 2041 Szeged; DS38 No. 11716 Csépa; DS82 No. 998, 1236
Mezohegyes; DUO0 No. 4220 Matrakeresztes; DU10 No. 2272 Matraszentistvan, DU62
No. 4601, 4602 Biikk Mts. Bankut; DU66 No. 586, 687, 4420 Aggtelek; DU67 No. 792,
3300 Josvafo; DU72 No. 2185, 2189, 2200 Biikk Mts. Garadna-volgy; ET46 No. 4633
Debrecen; EU36 No. 5451 Zempléni Mts. Kishuta; EU37 No. 5996 Zempléni Mts. Fiizér;
EU46 No. 3089 Satoraljaujhely; EU72 No. 3524 Berkesz; EU73 No. 3590 Ajak; EU83 No.
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3587 Lovopetri; XM17 No. 11577 Zalabaksa; XM24 No. 4116 Muraratka; XM27 No. 5407
Nova; XM42 No. 5427 Ortilos; XM48 No. 4694 Zalaegerszeg; XM77 No. 10286
Balatonberény; XM78 No. 1388 Balaton, Szt Mihaly kapolna; No. 4716 Keszthely; XM87
No. 2833, 2837, 4650 Bélatelep; XM98 No. 1451 Révfiilop; XN14 No. 11568 Velem;
XN18 No. 5696 Brennbergbdnya; XN23 No. 12092 Szombathely; XN28 No. 909
Fertorakos; XIN36 No. 860, 884, 910 Sopronhorpacs; YL38 No. 4742 Vajszlo; YMO08 No.
663 Balatonboglar; YM13 No. 10603, 10604, 10605, 11624 Kaposvar.

6.30 Eisenia lucens (WAGA, 1857)
(Figs. 6.30.1-4.)

Lumbricus lucens WAGA, 1857 Bibl. Warsz., 2: 161.

Lumbricus submontanus VEIDOVSKY, 1875 SB Bohm. Ges., 1875: 199.

Allolobophora foetida hungarica ORLEY, 1881a Math. és term. tud. kdzlemények,16: 598.
Allurus submontanus: ORLEY 1885 Ertek. term. tud. korébél, 15: 13.

Allolobophora (Notogama) tigrina RosA, 1896 Boll. Mus. Torino, 11(246): 1.
Eisenia tigrina + Lumbricus submontanus: MICHAELSEN 1900a Das Tierreich, 10: 476, 516.
Helodrilus (Allolobophora) latens COGNETTI, 1902 Atti. Soc. Modena, 5(36): 7.
Eisenia rosea var. croatica SzuTs, 1909 Allattani Kozlemények, 8: 129.

FEisenia croatica: SzUTS 1919 Zool. Anz., 50: 297.

Allolobophora gavrilovi CERNOSVITOV 1942 Proc. Zool. Soc. London, (B) 111: 226.
Eisenia submontana: CERNOSVITOV 1935 Arch. Prir. Vyzk. Cech., 19: 35.

Eisenia submontana: Pop 194a Ann. Hist.-Nat. Mus. Hung., 34: 18.

Eisenia submontana: Z1cs1 1959a Acta zool. hung., 5: 434.

FEisenia lucens: PLISKO 1961 Bull. Acad. Pol. Sci., 9: 101.

Eisenia lucens: Z1cs1 1968a Opusc. Zool. Budapest, 8: 132.

Eisenia submontana BOUCHE, 1972 Inst. Nat. Rech. Agron., p. 383.

Eisenia submontana: PEREL 1979 Range and regularities in the distr. earthworms, p. 217.
Eisenia lucens: Z1cs1 1982a Acta zool. hung., 28: 443.

Eisenia lucens: EASTON 1983 Earthworm Ecology, p. 480.

Eisenia lucens + ?FEisenia submontana: OMODEO 1984 Hidrobiologia, 115: 188.
Eisenia lucens: Z1cs1 1991 Opusc. Zool. Budapest, 24: 174.

Eisenia lucens: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 500.

Eisenia submontana: Quu & BoOUCHE 1998a Doc. pedozool. integrol., 4: 189.

Description — External — Body length 45—180 mm, diameter 4-6 mm, 60—130 segments.
Colour dark violet with alternating stripes of darker segmental with yellowish
intersegmental areas. Head epilobous, first dorsal pore in (3/4), 4/5. Glandular tumescence
usually on 9-13 cd and 16, 17, 23-34 ab. Setae closely paired, setal arrangement after the
clitellum: aa:ab:bec:cd:dd = 4.5:1:3.5:1:10 Clitellum extends on segments (24), 25, 26,
27-33, 34 saddle-shaped. Tubercles usually on 1/2 28, 29-31, 1/2 32, 1/n 33. Male pore
on 15 between setae b—c, surrounded by a glandular crescent, frequently protruding into
the neighbouring segments. Nephropores irregularly alternate between b and above d.
Internal — Dissepiments 5/6-9/10 slightly thickened. Crop in 15-16, gizzards in 17-18.
Two pairs of testes free in 10, 11, and four pairs of seminal vesicles in 9—12. Spermathecae

Pedozoologica Hungarica



Earthworms of Hungary 147

two pairs in 9/10, 10/11 open somewhat above setal line d. Calciferous glands 11-13
without distinct diverticula. Excretory system holonephridial. Nephridial bladders simple,
sausage-shaped. Typhlosole long, lamelliform, the cross-section of longitudinal muscle
layer is of fasciculated type (fig. 6.30.1, 6.30.2).

Fig. 6.30.2. Typhlosole of Eisenia lucens.

Remarks — This species was known as E. submontana for a long time when PLISKO
(1961) synonymized it with E. /ucens. Some authors (PEREL 1979, Qiu & BoucHE 1998a)
keep the name E. submontana because they regard E. lucens as nomen nudum. OMODEO
(1984) claims for the distinctness of the two species regarding E. submontana as a
Charpatho—Balkanic species and E. /ucens as a more northern species with luminescence.
In our opinion the specimens without luminescence that OMODEO (1984) attributes to .
submontana might be E. spelaea (Rosa, 1901) as well.

E. lucens is very close to E. spelaea and they are supposedly synonymous (PEREL
1979). The only remarkably difference is in the bioluminescence that is not recorded for
E. spelaea.

Ecology — E. lucens lives in fallen logs under bark. It is common in higher elevations
from the Pyrenean to the Balkan. It is one of the species suitable for vermicomposting.
Its cocoons contain 1-6 embryos and the incubation period varies between 22 and 30
days, but the maturity is extremely long, 130-150 days (Zicst 1985b). Its periodic
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reproduction takes place in spring and in autumn. Supplying organic rich food such as
rabbit manure a continuous cocoon production could be generated but the sterility of the
cocoons laid increased dramatically (Csuzpi & Zicsi 1991).

In natural condition E. lucens contributes in the decomposition of woody debris. Its daily
consume is about 28 mg dry material pro 1 g live weight regardless of tree species. It
supports the view of MARIALIGETI (1977, 1979), that the main nourishment of E. lucens
comprises different bacteria species.

Distribution — The exact range of this species is ambiguous because of the mistaken
records for E. spelaea, but it seems to be an expanded type of Central European
distribution. It occurs in the Pyrenean Mts. and in Central Europe from the Alps to the
Balkan Peninsula (fig. 6.30.3).

Fig. 6.30.3. Distribution of Eisenia lucens.
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Distribution in Hungary (fig. 6.30.4) — CU40 No. 5192 Borzsony Mts. Cs6évanyos;
DU10 No. 840 Galyatetd; No. 11613 Kékestetd; DUS2 No. 9861, 9864, 9867 Biikk
Mts. Leanyka-volgy; No. 9912 Biikk Mts. Harmaskut; DU60 No. 8018 Biikk Mts.
Istvankat; DU62 No. 2221, 2245 Biikk Mts. Teknos-volgy; No. 2230 Biikk Mts.
Garadna-volgy; DU63 No. 2981 Biikk Mts. Orvényk(’i; DU72 No. 2167, 2175, 2201,
2238, 2242, 2247 Biikk Mts. Garadna-volgy Togazdasag; No. 7207, 7380 Lillafiired;
EU26 No. 4255 Regéc; EU36 No. 4934, 4936 Zempléni Mts. Kdkapu; No. 5474
Nagyboézsva; No. 10242, 11668, 11669 Zempléni Mts. Seny6-volgy; No. 10537,
11660 Zempléni Mts. Rostallo.

6.31 Eisenia spelaea (RosA, 1901)
(Figs. 6.31.1-4.)

Allolobophora spelaea Rosa, 1901 Atti. Soc. Nat. Modena, 4:3 6.

Eisenia triglavensis Pop, 1943a Ann. Hist.- Nat. Mus. Hung., 36: 17.

Eisenia spelaea: OMODEO 1956 Arch. Zool. Ital., 41: 171.

Eisenia spelaea: Z1cs1 1966b Opusc. Zool. Budapest, 6: 190.

Eisenia spelaea: Z1cs1 1968a Opusc. Zool. Budapest, 8: 133.

Eisenia spelaea: PEREL 1979 Range and regularities in the distr. earthworms, p. 219.
Eisenia spelaea: Z1cs1 1982a Acta zool. hung., 28: 444.

Eisenia spelaea: EASTON 1983 Earthworm Ecology, p. 480.

Eisenia spelaea + ?Eisenia submontana: OMODEO 1984 Hidrobiologia, 115: 188.
Eisenia spelaea: Z1cs1 1991 Opusc. Zool. Budapest, 24: 174.

Eisenia spelaea: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 503.

Eisenia spelaea: Qiu & BOUCHE 1998a Doc. pedozool. integrol., 4: 189.

Description — External — Body length 55-110 mm, diameter 3—6 mm, 80—120 segments.
Colour yellowish-violet with paler ventral side. Head epilobous, first dorsal pore in 4/5.
Glandular tumescence usually on 9—11 ¢d and 16, 17, 23-25, 32, 33, 34 ab. Setae closely
paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd = 5.75:1:4:1:15. Clitellum
extends on segments (24), 25, 26, 27-33, 34 saddle-shaped. Tubercles usually on 28,
29-31, 32. Male pore on 15 between setae b—c, surrounded by a glandular crescent,
protruding into the neighbouring segments. Nephropores irregularly alternate. Internal —
Dissepiments 12/13—13/14 thickened. Crop in 15-16, gizzards in 17-18. Two pairs of
testes free in 10, 11, and four pairs of seminal vesicles in 9—12. Spermathecae two pairs
in 9/10, 10/11 open between setal line d and the mid-dorsal line. Calciferous glands in
11-13 without distinct diverticula. Excretory system holonephridial. Nephridial bladders
simple, sausage-shaped. Typhlosole lamelliform, the cross-section of longitudinal muscle
layer is of fasciculated type (fig. 6.31.1, 6.31.2).

Remarks — E. spelaea is very close to E. lucens. Besides lacking of bioluminescence the
only somatic difference is in the position of the receptacle openings that is closer to the
mid-dorsal line in the case of E. spelaea. However this is a very scanty difference, so the
preserved specimens could hardly be discerned. The reason why they have not been
synonymized yet is the markedly different biotope and the bioluminescence of E. lucens.
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Fig. 6.31.2. Typhlosole of Eisenia spelaea.

Ecology — E. spelaea lives in submerged litter in streams, and more rarely in wet clayey
soils. E. spelaea is one of the few species suitable for vermicomposting (Zics1 1985b) but
we have almost no data on the biology of this species. Its cocoon contains 1-4 embryos
and the incubation takes 23-27 days, the maturity is fairly long, 110-130 days (ZicsI
1985b).

Distribution — The exact range of this species is ambiguous because of the mistaken
records for E. lucens, but it seems to be Central European. It occurs from the Alps to the
northern part of the Balkan Peninsula (Slovenia, Croatia and Montenegro) (fig. 6.31.3).

Distribution in Hungary (fig. 6.31.4) — XM24 No. 4148, 4149 Muraratka; XM25 No.
9144 Dobri; XM28 No. 12271 Zalalové; XM35 No. 5404 Lasztonya; XMS3 No. 9160
Somogybiikkdsd; XM62 No. 9167 Csurgonagymarton; XN14 No. 5578, 5579, 5580,
5581, 5582, 8131, 8175, 8176, 10629, 10648, 11547, 11779 Velem; XN18 No. 5719
Sopron, Kecske-patak.
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Fig. 6.31.4. Distribution of Eisenia spelaea in Hungary.
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Genus Eiseniella MICHAELSEN, 1900

Enterion (part.) SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 184.
Lumbricus (part.): E1SEN 1871 Ofv. Akad. Forh., 27: 967.

Allurus BISeN, 1873 Ofv. Akad. Forh. 30: 45.

Tetragonorus BISEN, 1874 Ofv. Akad. Forh. 31: 47.

Allurus: MICHAELSEN 1890a Mitt. Mus. Hamb., 7: 7.

Allurus: ORLEY 1881a Math. és term. tud. kdzlemények,. 16: 599
Allurus: OrRLEY 1885 Ertek. term. tud. korébél, 15: 13.

FEiseniella MICHAELSEN, 1900a: Das Tierreich, 10: 471.

Eiseniella: SzoTs 1909 Allattani Kézlemények, 8: 125-126.

Allurus: FRIEND 1911a Nott. Nat. Soc., 60: 63.

Eiseniella: Pop 1941 Zool. Jb. Syst., 74: 518.

FEiseniella: OMODEO 1956 Arch. zool. Ital., 41: 187.

Eiseniella: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 214.

FEiseniella: PEREL 1976b Zool. Zh., 55: 835.

Eiseniella: PEREL 1979 Range and regularities in the distr. earthworms, p. 226.
Eiseniella: Zics1 1982a Acta zool. hung., 28: 444.

Eiseniella: EASTON 1983 Earthworm Ecology, p. 480.

Eiseniella: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 514-523.
Eiseniella: Qu & BoucHE, 1998b Doc. pedozool. integrol., 3: 206.

Type species — Enterion tetraedrum SAVIGNY, 1826 by original designation.

Diagnosis — External — Setae closely paired pigmentation brown or lacking. Prostomium
epilobous, first dorsal pore around 5/6. Male pore on 13, 14, 15 or before, medium to great.
Female pores in or just medial to setal line a. Spermathecae open in setal line cd. Clitellum
annular with somewhat less developed ventral part. Nephropores alternate irregularly
between b and above cd. Internal — Two pairs of testes free in 10, 11. Four pairs of vesicles
in 9—12 and two pairs of spermathecae in 9/10, 10/11 sometimes lacking. Calciferous glands
wit lateral diverticula in 10 opening posterio-ventrally into the gut in 10/11. Gizzard weak
in 17, usually occupying only one segment. Excretory system holonephridial, nephridial
bladders simple, saccular. The cross-section of longitudinal musculature pinnate.

Remarks — The members of the genus Eiseniella are limicolous and have a characteristic
quadrangular tail end. The male pore is variable in position and this led several authors
to describe different species or subspecies. In most cases this variation is connected with
parthenogenesis and in our opinion it is of less taxonomic value.
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6.32 Eiseniella tetraedra (SAVIGNY, 1826)
(Figs. 6.32.1-4.)

Enterion tetraedrum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 184.

Lumbricus quadrangularis Risso, 1826 Hist. Nat. Eur. Merid., 4: 426.

Lumbricus amphisbaena DUGES, 1828 Ann. Sci. Nat., 15: 289.

Lumbricus agilis HOFFMEISTER, 1843 Arch. Naturg., 9: 191.

Lumbricus tetraedrus luteus E1seN, 1871 Ofv. Akad. Forh., 27: 966.

Lumbricus tetraedrus obscurus E1sen, 1871 Ofv. Akad. Forh., 27: 967.

Tetragonorus pupa EISEN, 1874 Ofv. Akad. Forh. 31: 47.

Allurus dubius MICHAELSEN, 1890a J. Hamb. Wiss., 7: 7.

Allurus hercynius MICHAELSEN, 1890a J. Hamb. Wiss., 7:7.

Allurus tetraedrus: ORLEY 1881a Math. és term. tud. kézlemények,. 16: 599

Allurus tetragonurus FRIEND, 1892¢ Sci. Gossip., 28: 194.

Allurus flavus FRIEND, 1893 Proc. R. Irish. Ac., (3)2: 402.

Allurus macrurus FRIEND, 1893 Proc. R. Irish. Ac., (3)2: 402.

Allurus tetraedrus: ORLEY 1885 Ertek. term. tud. korébél, 15: 13.

Allolobophora tetraedrus novis RIBAUCOURT, 1896 Rev. suisse Zool., 4: 69.

Allurus tetraedrus bernensis RIBAUCOURT, 1896 Rev. suisse Zool., 4: 73.

Allurus tetraedrus infinitesimalis RIBAUCOURT, 1896 Rev. suisse Zool., 4: 73.

Eiseniella tetraedra typica + Eis. t. hercynia + Eis. t. bernensis + Eis. t. pupa + Eis. t.
tetragonura + Eis. macrura: MICHAELSEN 1900a Das Tierreich, 10: 473-474.

Eiseniella tetraedra hammoniensis MICHAELSEN, 1909 Siiss. Deut., 13: 63.

Eiseniella tetraedra var. typica + Eiseniella tetraedra var. hercynia: SzUTs 1909
Allattani Kozlemények, 8: 125-126.

Allurus mollis FRIEND, 1911a Nott. Nat. Soc., 60: 63.

Eisenia tetraedra intermedia JACKSON, 1931, Proc. Roy. Soc. W. Aust., 17: 123.

Eiseniella tetraedra intermedia CERNOSVITOV, 1934 Sborn. Zool. Odd. Narod. Mus., 1: 17.

Eiseniella tetraedra quadripora CERNOSVITOV, 1942 Proc. Zool. Soc. Lond., 1942: 220.

Eiseniella tetraédra f. typica + Eiseniella tetraédra v. hercynia: Z1cs1 1959a Acta
zool. hung., 5: 183.

Eiseniella tetraedra popi Z1csi, 1960 Ann. Univ. Sci. Budapest, 3: 435.

Eiseniella tetraedra f. typica + Eis. t. f. hercynia + Eis. t. {. intermedia: Z1cs1 1968a
Opusc. Zool. Budapest, 8: 139-140.

Eiseniella tetraedra: PEREL 1979 Range and regularities in the distr. earthworms, p. 226.

Eiseniella tetraedra tetraedra + Eis. t. intermedia + Eis. t. hercynia: Z1cs1 1982a Acta
zool. hung., 28: 444,

Eiseniella tetraedra tetraedra + Eis. t. intermedia + Eis. t. pupa: EASTON 1983
Earthworm Ecology, p. 480.

Eiseniella tetraedra tetraedra + Eis. t. intermedia + Eis. t. hercynia: Z1cs1 1991
Opusc. Zool. Budapest, 24: 177-178.

Eiseniella tetraedra tetraedra + Eis. t. intermedia + Eis. t. pupa: MRSIC 1991 Acad.
Sci. Art. Slov. (Hist. Nat.), 31: 514-523.

Eiseniella tetraedra tetraedra + Eis. t. pupa + Eis. t. intermedia + Eis. t. bernensis:
Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 196.

Eiseniella tetraedra phorogenesa QiU & BOUCHE, 1998¢ Doc. pedozool. integrol., 4:
104. syn. nov.

Eiseniella tetraedra proporandra Qiu & BOUCHE, 1998c Doc. pedozool. integrol., 4:
105. syn. nov.
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Description — External — Body length 20-80 mm, diameter 1.5-2.5 mm, 65-100
segments. Colour brown or yellowish-brown. Head epilobous, first dorsal pore in 4/5 or
5/6. Setae closely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd =
4.8:1:4.8:1:10. Clitellum extends on segments 22, 23-26, 27, annular with less developed
ventral side (fig. 6.32.1). Tubercles on 23, 24-25, 26. Male pores great, usually on 13 but
sometimes they are on 11, 12, 14 or 15 and often asymmetrically arranged. Nephropores
alternate irregularly between b and above d. The body has a characteristic quadrangular
tail end, with setae on the edges. Internal — Dissepiments 7/8—11/12 thickened. Crop in
15—16. Gizzard small, confined into one segment in 17. Two pairs of testes free in 10, 11
and four pairs of seminal vesicles in 9—12. Receptacula seminis two pairs in 9/10-10/11
open above setal line cd, rarely lacking. Calciferous glands with diverticula in 10.
Excretory system holonephridial with saccular nephridial bladders. The cross-section of
longitudinal muscle layer is of pinnate type.

Fig. 6.32.1. Ventral view of the clitellum of Eiseniella tetraedra tetraeda.

Remarks — Eis. tetraedra is a widely introduced peregrine species with different
parthenogenetic morphs. A number of different forms and varieties have been described,
and some of them subsequently have been regarded as subspecies (Zicsi 1982a) differing
only in the position of male pores. The three subspecies usually distinguished — Eis. ¢.
tetraedra, Eis. t. intermedia and Eis. t. hercynia — possess male pore on 13, 14, and 15
respectively and no other differences could be observed.

Ecology — FEiseniella tetraedra is a limicolous species showing an overwhelming
preference for damp habitats. It occurs in ponds, lakes, streams, rivers, springs etc.

Distribution — It is of Palearctic origin but has been widely introduced all over the world.
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Fig. 6.32.2. Distribution of Eiseniella tetraedra tetraedra in Hungary.

Distribution in Hungary (Eis. ¢. tetraedra) (fig. 6.32.2) — BS79 No. 2862, 11381
Balatonszéplak; No. 739 Siofok; BS80 No. 847, 851 Mecsek Mts.; No. 3184 Mecsek Mts.
Hidasi-volgy; No. 4772 Pécs; BS81 No. 836 Mecsek Mts. Manfai-barlang; BS89 No. 736
Balatonszabadi: BT78 No. 1118 Acs; BT81 No. 11286 between Balatonkenese and Fiizfo;
BT89 No. 1112 Komarom; CS19 No. 1457, 1463 Rétszilas; CS35 No. 1882 Gerjen; CS36
No. 1894 Dunaszentbenedek; CS47 No. 1899 Harta; CS48 No. 604, 609, 625, 650, 3036
Dunafoldvar; CT09 No. 1169, 1513 Siittd; CT19 No. 1097, 1863 Labatlan; CT23 No.
3330, 4556 Velence; CT32 No. 1819 Adony; CT34 No. 614 Martonvasar, CT37 No.
10036 Piliscsaba, Iluska-forras; CT38 No. 14458 Pilisszentlélek; CT39 No. 3917 Pilis
Mts. Szoke-forras; CT45 No. 3258 Torokbalint; CT48 No. 9928, 9936 Pilis Mts. Malom-
patak; No. 10002 Pilis Mts. Apatkuti-patak; CT49 No. 1141 Doémds; No. 1308
Nagymaros; No. 1146 Pilismarot; No. 1068 Visegrad; CT57 No. 1539 Budakalész; CTS8
No. 1815 Pilis Mts. Domorkapu; No. 4175, 4192 Pilis Mts. Biikkds-patak; No. 11753
Szentendre; CTS59 No. 9993 Pilis Mts. Lukacs-arok; CT77 No. 2811, 5549, 5648, 5886
G6dolle; CTT79 No. 3206, 3266 Csévar; CT82 No. 4273 Hernad; CT87 No. 3061, 3073
Bag, Petofi-forras; CU72 No. 5280 Ipolyszog; DS28 No. 11728 between Tiszasas and
Csépa; DS32 No. 2001 Atka; No. 1627, 1754 Szeged; DT19 No. 845 Matrahaza; DT49
No. 3110, 10210, 11761 Kapolna; DT96 No. 3361 Ohat; DU00 No. 4219 Matrakeresztes;
DU10 No. 841, 843, 855 Galyatetd; No. 2270 Matraszentistvan; DUS1 No. 4430, 4842
Felsotarkdny; No. 4640, 4664 Biikkk Mts Szarvaské; DUS2 No. 9914 Biikk Mts.
Harmaskut; No. 9903, 9884 Biikkk Mts Tothfalusi-volgy; DU61 No. 5682 between
Cserépfalu and Holldstetd; DU66 No. 585, 590, 669, 1026, 1785, 2134, 2136, 4457
Aggtelek; No. 4830 Aggtelek, Haragistya; DU67 No. 4205, 5913 Jésvafd; DU72 No. 3017
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Biikk Mts Felsd-forras; No. 4873 Biikk Mts Hamori-td; No. 4676 Biikk Mts Kecskelyuk;
No. 1988 Lillafiired; DU77 No. 3924, 3957 Acsko; No. 5730 Meteor-barlang; No. 1570,
3288 Szin; DU87 No. 3965 Bodvaszilas; ET08 No. 4727 Ujszentmagita; ET10 No. 5204
Nagylapos; ET13 No. 5342, 5355 Barand; ET17 No. 3353, 9611 Hortobagy; No. 9605
Hortobagy, Szalkahalom; ET23 No. 9018 Sap; ET27 No. 9618 Darassa; ET43 No. 5331
Beretty6-csatorna; ETS1 No. 5390 Artand; EU00 No. 5300 Polgar; EU23 No. 4940
Zempléni Mts. Kiraly-hegy; EU26 No. 11654 Regéc; EU35 No. 4263 Ohuta; EU36 No.
5467 between Nagybozsva and Telkibanya; EU37 No. 5995 Fiizér; EU43 No. 2110
Kortvélyes, FUO1 No. 4072 Tunyogmatolcs; FU12 No. 4019, 4029 Kisar; FU22 No. 4084
Taristvandi; WM99 No. 1855, 4710 Szakonyfalu; X199 No. 10509 Barcs; XM17 No.
11556 Kalocfa; No. 11572 Zalabaksa; XM25 No. 5435 Tormafolde; XM67 No. 12403
Kisbalaton Dias-sziget; No. 1930 Zala-folyd; XM69 No. 1832 Vindornyaszdlés; XM77
No. 11230, 11266, 11274, 11295 Balatonberény; XM78 No. 1194 Gyenesdias; No. 751,
1862, 1948, 1992, 2094, 2132 Keszthely; XM87 No. 2148, 11331 Balatonfenyves; No.
11237 between Balatonmaria and Balatonberény; No. 1455 Balatonmaria-fiirdd; No. 5410
Bélatelep; XM88 No. 1454 Badacsony; No. 4534, 4549 Badacsonytdrdemic; No. 11235,
11265 Szigliget; XM97 No. 4654 Fonyod; XM98 No. 1449 Révfiilop; XN14 No. 8200
Cak; No. 5585, 10635, 11702, 11783, 14319 Velem; XNI18 No. 5703, 5705
Brennbergbanya; No. 5721 Sopron, Kecske-patak; XN58 No. 13096, 14294 Csorna;
XN80 No. 10200 Felsonyirad; XN89 No. 2025, 2963 Lickopuszta; XN90 No. 14332
Kapolcs; XP60 No. 2961 Lajta-csatorna; XP61 No. 3980 Rajka; XP80 No. 1515, 3938
Derenk; YMO08 No. 662, 765, 1946 Balatonboglar; YMO09 No. 1436 Balatonakali; YM19
No. 733 Balatonszantdd; No. 12752, 12758 Balatonszarszo; No. 12378, 12406 Orvényes;
YM29 No. 741, 1527, 11385 Zamardi; YNO1 No. 776 Urkat; YN10 No. 14361, 14371
Koloska-patak; No. 3381 Bakony Mts.; YN14 No. 5516 Csesznek; YN20 No. 11241
Paldznak.

(Eis. t. intermedia) (fig. 6.32.3) — CT09 No. 1109 Dunaalmas; No. 10916 Neszmély;

CT38 No. 14459 Pilisszentlélek; CT48 No. 10010, 10387 Pilis Mts. Apatkuti-volgy;
CTS58 No. 4177 Pilis Mts. Biikkos-patak; CT64 No. 11531 Ocsa; CT82 No. 4274 Hernad:
XMS52 No. 9178 Porrogszentpal; XM88 No. 1415 Szigliget; YL37 No. 4755 Vejti.
(Eis. t. hercynia) (fig. 6.32.4) — BS79 No. 2863, 11382 Balatonszéplak; BT78 No. 1119
Acs; BT81 No. 1913 Balatonkenese; BT89 No. 1113 Komérom; CS00 No. 1630 Szelld;
CS35 No. 1883 Gerjen; CS42 No. 1058 Ersekcsanad; CS48 No. 605, 627, 646, 651, 797,
3024, 10917 Dunafoldvar; CT09 No. 1104, 1170 Siitté; CT19 No. 1098 Labatlan; CT23
No. 3331, 4557 Velence; CT33 No. 2878 Baracska; CT45 No. 3259 Torokbalint; CT49
No. 1147 Pilismar6t; CTS5 No. 1847 Budapest; CTS58 No. 11754 Szentendre; CT79 No.
3267 Cso6var; DS28 No. 11729 between Tiszasas and Csépa; DS32 No. 1629 Szeged,;
DT14 No. 3151 Farmos; DT49 No. 10211 Kéapolna DT83 No. 8402 Kisujszallas; DT94
No. 5321 Karcag; DT96 No. 3362 Ohat; DU23 No. 9103 Cered; DU40 No. 7411, 7426
between Sirok and Egerbakta; DU66 No. 1024 Aggtelek; DU90 No. 1628 Baba; ET08 No.
4728, 7092 Ujszentmargita; ET10 No. 5205 Nagylapos; ET17 No. 3354, 9606 Hortobagy;
ET23 No. 9004, 9017, 9059 Sap; ET27 No. 9617 Darassa; ET51 No. 5389 Artand; EU26
No. 4232 Regéc; EU35 No. 4262 Ohuta; EU36 No. 4953 Zempléni Mts. Kékapu; FUO1
No. 4073 Tunyogmatolcs; FU12 No. 4020, 4030 Kisar; WM99 No. 3158 Szakonyfalu;
XM77 No. 11267 Balatonberény; XM88 No. 4530, 4533, 4547 Badacsonytordemic;
XN14 No. 11784 Velem; YM29 No. 742 Zamardi; YN19 No. 1123 Gonyti.
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Fig. 6.32.3. Distribution of Eiseniella tetraedra tetraedra (morph intermedia) in Hungary.
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Fig. 6.32.4. Distribution of Eiseniella tetraedra tetraedra (morph hercynia) in Hungary.
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Genus Fitzingeria Zics1, 1978

Enterion (part.): FITZINGER 1833 Isis, p. 553.

Lumbricus (part.): ORLEY 1881a Math. és term. tud. kozlemények,. 16: 583.
Octolasion (part.) ORLEY, 1885 Ertek. term. tud. korébél, 15: 18.

Allolobophora (Dendrobaena) (part.): Rosa 1893a Mem. Acc. Torino, 43: 424.
Helodrilus (Dendrobaena) (part.): MICHAELSEN 1900a Das Tierreich, 10: 488.
Helodrilus (Dendrobaena) (part.): SzoTs 1909 Allattani Kézlemények, 8: 138.
Dendrobaena (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Dendrobaena (Dendrobaena) (part.): BOUCHE 1972 Inst. Nat. Rech. Agron., p. 407.
Dendrobaena (part.): PEREL 1976b Zool. Zh., 55: 835.

Fitzingeria Zicsi, 1978 Acta. zool. hung., 24: 441.

Dendrobaena (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 227.
Dendrobaena (part.): Zicsi 1982a Acta zool. hung., 28: 443.

Fitzingeria: EASTON 1983 Earthworm Ecology, p. 481.

Fitzingeria: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 537.

Fitzingeria: Qiu & BOUCHE 1998b Doc. pedozool. integrol., 3: 213.

Type species — Enterion platyurum FITZINGER, 1833 by original designation.

Diagnosis — External — Setae distant, pigmentation usually purple-red, sometimes brown.
Prostomium epilobous, dorsal pore variable. Male pore hardly seen, shifted far back to
the clitellum. Spermathecae open in setal line d. Nephropores irregularly alternate
(always?) between b and above cd. Internal — Two pairs of testes in 10, 11 enclosed in
perioesophageal testis sac, and three or two (rarely four) pairs of seminal vesicles in or 9,
11, 12 or 11, 12 (rarely 9—-12). Receptacula seminis two to four pairs situated in
intersegmental furrow 7/8, 8/9, 9/10, 10/11. Calciferous glands with lateral diverticula in
11, (12). Last pairs of hearts are in 11 and a pair of extraoesophageals in 12. Excretory
system holonephridial, nephridial bladders sausage- or biscuit-shaped (fig. 3.15A)
sometimes alternating inside one specimen. The cross-section of longitudinal muscle
layer is of pinnate type.

Remarks — The backwards shifting of the male pore not unusual among the lumbricids.
This phenomenon occurs among the more primitive “Allolobophora s. lato” like
earthworms as well (e.g. gen. Cernosvitovia), that suggests a homoplasy. To unite these
evolutionary apart standing groups into a common subfamily: Postandrilinae Qu &
BoucHE, 1998b is misleading and unacceptable.

Table 6.6. Distinguishing characters of the Fitzingeria subspecies in Hungary.

Subspecies Clitellum Tubercles | Vesicles | Spermathecae | Nephridial Musculature
bladders
\F. pl. platyura Y5 24,25-30 | 25,26-29 |9, 11, 12]9/10,10/11 d biscuit-shaped | pinnate
\F. pl. depressa V2 24,25-30 | 25,2629 |9, 11, 12| (7/8), 8/9, 9/10, | biscuit-shaped | pinnate
10/11d
\F. pl. montana 1524,25-30 | 25,26-29 | 11,12 (7/8), 8/9, 9/10, | biscuit-shaped | pinnate
10/11 d
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6.33 Fitzingeria platyura platyura (FITZINGER, 1833)
(Figs. 6.33.1-3.)

Enterion platyurum FITZINGER, 1833 Isis, p. 553.

Lumbricus terrestris var. platyurus (part.) ORLEY, 1881a Math. és term. tud.
kozlemények, 16: 583.

Octolasion platyurum (part.): ORLEY 1885 Ertek. term. tud. korébél, 15: 18.

Allolobophora fitzingeri BEDDARD, 1895 Monogr. Olig., p. 721.

Allolobophora oerleyi (part.) HORsT, 1887 Notes Leyden Mus., 9: 294.

Allolobophora (Dendrobaena) platyura ssp. typica: Rosa 1893a Mem. Acc. Torino, 43: 439.

Helodrilus (Dendrobaena) platyurus (typicus): MICHAELSEN 1900a Das Tierreich, 10: 494.

Helodrilus (Dendrobaena) platyurus (part.): SzoTs 1909 Allattani Kézlemények, 8: 138.

Dendrobaena platyura f. typica: CERNOSVITOV 1935 Arch. Prir. Vyzk. Cech., 19: 42.

Dendrobaena platyura f. typica: Popr 1943a Ann. Hist.-Nat. Mus. Hung., 34: 21.

Dendrobaena platyura f. typica: Pop 1943b Zool. Jb. Syst., 76: 399.

Dendrobaena platyura f. typica: Zicsi 1968a Opusc. Zool. Budapest, 8: 133.

Fitzingeria platyura platyura: Z1cs1 1978 Acta zool. hung., 24: 442.

Dendrobaena platyura platyura: PEREL 1979 Range and regularities in the distr.
earthworms, p. 230.

Dendrobaena platyura platyura: Zics1, 1982a Acta zool. hung., 28: 443.

Fitzingeria platyura platyura: EASTON 1983 Earthworm Ecology, p. 481.

Fitzingeria platyura platyura: Z1cs1 1991 Opusc. Zool. Budapest, 24: 190.

Fitzingeria platyura platyura: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 542.

Fitzingeria platyura platyura: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 198.

Description — External — Body length 65-170 mm, diameter 4-8 mm, 90-170 segments.
Colour red-violet, head epilobous, first dorsal pore between intersegmental furrows
5/6-8/9, usually in 6/7. Glandular tumescence usually lacking. Setae distantly standing,
setal arrangement after the clitellum: aa:ab:bc:cd:dd =1.9:1.6:1.25:1:3.8 Clitellum circular,
extends on segments %2 24, 25-30. Tubercles on 25, 26-29. Male pore externally invisible,
located on segment 26 or 27. Nephridiopores alternate irregularly between b and above d.
Internal — Dissepiments 5/6—12/13 thickened, 13/14—14/15 markedly strengthened. Crop in
15-16, gizzards in 17-18. Two pairs of testes in 10, 11, enclosed in perioesophageal testis
sac. Three (rarely four) pairs of seminal vesicles in 9, 11, 12 (9—12). Spermathecae two pairs
in 9/10, 10/11, open in the setal line d. Calciferous glands in 21012 with diverticula in 11.
Last pair of lateral hearts in 11, and a pair of extraoesophageals in 12. Excretory system
holonephridial. Nephridial bladders are of biscuit-shape (octaedra-type). Cross-section of
longitudinal muscle layer is pinnate (fig. 6.33.1).

Ecology — F. pl. platyura belongs to the anecic group of earthworms. Because of its large size
this species has a profound effect on the decomposition of leaf litter and on the structure of soil.
Its daily litter consumption is 31 mg dry mass pro 1 g living weight and the cast production is
47.1 mg dry mass pro 1 g living weight. F. pl. platyura defecates nearly equally onto the surface
and into the soil (51.8% and 48.2% respectively) (Zicsi 1977). Taking into account the average
abundance, biomass and seasonal activity of this species the corrected yearly consumption and
cast production are between 857-983 kg/ha and 1443—1656 kg/ha respectively (Zicsi 1974a).

Pedozoologica Hungarica



160 Cs. Csuzdi & A. Zicsi

The natural life cycle of this species is unknown. Laboratory data show a maximum of 3
years and 8 months longevity, a 100130 days cocoon incubation period and 12—14 months
maturity (Zicst 1982b).

Fig. 6.33.1. Longitudinal musculature of Fitzingeria platyura platyura.

Distribution — F. platyura platyura shows a typical Central-European arboreal
distribution (fig. 6.33.2).

Fig. 6.33.2. Distribution of Fitzingeria platyura platyura.

Distribution in Hungary (fig. 6.33.3) — CT19 No. 10547 Pusztamarot; CTS59 No. 7107
Magyarkut; CUS0 No. 5230, 5654, 7597, 7700, 7892, 7990, 8030, 8037, 8041, 8049,
8053, 8058, 8060, 8071, 8075, 8098, 8089, 8216, 8439, 8079, 10457, 10472, 10486,
10577, 11773, 10291 Szendehely; DU33 No. 6942, 6948, 6953 Ivad; DU40 No. 7422
between Sirok and Egerbakta; DUS1 No. 4429, 5173 Felsétarkany; EU81 No. 2982
Baktaloranthaza; XM88 No. 4516, 4517, 4518, 4519 Badacsonytdrdemic; XN14 No.
8201, 8202, 8203, 8204, 8205 Cak; No. 5591, 5593, 5594, 8192, 8193, 8194, 8170,
10630, 11586, 11591, 11705 Velem; XN18 No. 894, 5718 Sopron; XN20 No. 12246
Nadasd; XN25 No. 11438 Répcevis; No. 11430 Zsira; XN28 No. 13091, 14285
Fertorakos; XN36 No. 1296 Sopronhorpacs; XN66 No. 5606 between Pali and Répcelak;
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XN79 No. 2970, 2972, 2998 Magyarkimle; XN89 No. 2965 Zsejke; XP60 No. 2957
Lajta-csatorna; XP61 No. 10573 Bezenye; No. 1479, 1565, 1595, 1596, 1610, 1615,
1654, Rajka; XP80 No. 1506 Dunasziget; YMO8 No. 1655, 1699, 1700, 1954, 2847,
2848, 2849 Balatonboglar; YM19 No. 12371 Orvényes; YN12 No. 4850 Marko; YN14
No. 3383 Bakony Mts.; YN14 No. 3377 Bakony Mts. Cuha-volgy.
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Fig. 6.33.3. Distribution of Fitzingeria platyura platyura in Hungary.

6.34 Fitzingeria platyura depressa (RosA, 1893)
(Figs. 6.34.1-4.)

Enterion platyurum (part.) FITZINGER, 1833 Isis, p. 553.

Lumbricus terrestris var. platyurus (part.) ORLEY, 1881a Math. és term. tud.
kozlemények, 16: 583.

Octolasion platyurum (part): ORLEY 1885 Ertek. term. tud. korébél, 15: 18.

Allolobophora oerleyi (part.) HORST, 1887 Notes Leyden Mus., 9: 294.

Allolobophora platyura depressa Rosa, 1893a Mem.Acad. Torino 43: 439.

Helodrilus (Dendrobaena ) platyurus depressus: MICHAELSEN 1900a Das Tierreich, 10: 494.

Helodrilus (Dendrobaena) platyurus (part.): SzoTs 1909 Allattani Kozlemények, 8: 138.

Dendrobaena platyura var. depressa: CERNOSVITOV 1935 Arch. Prir. Vyzk. Cech., 19: 43.

Dendrobaena platyura var. depressa: Pop 1943a Ann. Hist.-Nat. Mus. Hung., 34: 21.

Dendrobaena platyura var. depressa: Pop 1943b Zool. Jb. Syst., 76: 401.

Dendrobaena platyura moravica PROKSOVA, 1955 Prir. Sborn. Ostrav., 15: 523.

Dendrobaena platyura pannonica PROKSOVA, 1955 Prir. Sborn. Ostrav., 15: 523.

Dendrobaena platyura v. depressa: Z1cs1 1968a Opusc. Zool. Budapest, 8: 133.
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Dendrobaena (Dendrobaena) platyura depressa: BOUCHE, 1972 Inst. Nat. Rech.
Agron., p. 407.

Fitzingeria platyura depressa: Z1cs1 1978 Acta zool. hung., 24: 444.

Dendrobaena platyura depressa: Z1cs1 1982a Acta zool. hung., 28: 443.

Fitzingeria platyura depressa: EASTON 1983 Earthworm Ecology, p. 481.

?Fitzingeria viminiana MRSIC, 1986 Biosistematika Beograd, 12: 111. ? syn. nov.

Fitzingeria platyura depressa: Z1cs1 1991 Opusc. Zool. Budapest, 24:189.

Fitzingeria platyura depressa: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 543.

Fitzingeria platyura quadrivesiculata: QiU & BoucHE 1998c Doc. pedozool. integrol.,
4:99. Syn. nov.

Fitzingeria platyura depressa + Fitzingeria platyura quadrivesiculata: QiU & BOUCHE
1998a Doc. pedozool. integrol., 4: 198.

Description — External — Body length 80—190 mm, diameter 4-9 mm, 80-230 segments.
Colour dark grey with reddish iridescence. Head epilobous, first dorsal pore between
intersegmental furrows 5/6—7/8. Glandular tumescence usually on 9, 11, 25, 29 ab. Setae
distantly standing, setal arrangement after the clitellum: aa:ab:bc:icd:dd =
1.8:1.5:1:1.1:4.4 Clitellum circular, extends on segments 72 24, 25-30. Tubercles on 25,
26-29, 30. Male pore externally invisible, located usually on segment 26. Nephropores
irregularly alternate between b and above d. Internal — Dissepiments 5/6—12/13
thickened, 13/14—-14/15 markedly strengthened. Crop in 15-16, gizzards in 17-18. Two
pairs of testes in 10, 11, enclosed in perioesophageal testis sac. Three (rarely four) pairs
of seminal vesicles in 9, 11, 12 (9—12). Spermathecae three to five pairs in (6/7, 7/8), 8/9,
9/10, 10/11, open in the setal line d. Calciferous glands in /210—12 with diverticula in 11.
Last pair of lateral hearts in 11, and a pair of extraoesophageals in 12. Excretory system
holonephridial. Nephridial bladders are of biscuit-shape (octaedra-type). Typhlosole
great unilobate, the cross-section of longitudinal muscle layer is of pinnate type (fig.
6.34.1, 6.34.2).

Fig. 6.34.1. Longitudinal musculature of Fitzingeria platyura depressa.
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Fig. 6.34.2. Typhlosole of Fitzingeria platyura depressa.

Remarks — MRSIC (1986) described a new species F. viminiana, markedly similar to F.
pl. depressa. The only slight difference distinguishing the two species is the somewhat
longer clitellum of viminiana (%> 24-31). Examining our material of F pl. depressa we
have frequently found specimens with clitellum beginning on 24 and covering partly the
31t segment. This indicates the possible synonymy of the two names. The subspecies of
Quu & BOUCHE (1998c): Fitzingeria platyura quadrivesiculata differs from F. pl.
depressa only in the number of seminal vesicles. This variation could even be observed
inside a population and has no taxonomic value (Popr 1943Db).

Ecology — F. pl. depressa belongs to the anecic group (BoucHE 1977) of earthworms.
Because of its large size this species as well as subspecies platyura has a profound effect
on the decomposition of leaf litter and on the structure of soil. Its daily litter consumption
is 25.02 mg dry mass pro 1 g living weight and the cast production is 35.29 mg dry mass
pro 1 g living weight. F. pl. depressa defecates mainly into the soil (89% vs. 11%) (ZicsI
1975). Taking into account the average abundance, biomass and seasonal activity of this
species the corrected yearly consumption and cast production are between 1171-1342
kg/ha and 1526-1749 kg/ha respectively (Zicst 1974a).

The natural life cycle of this species is unknown. Laboratory data show a maximum of
4 years and 5 months longevity, a 120-150 days cocoon incubation period and 15-16
months maturity (Zicsi 1982b).

Distribution — F. platyura depressa shows a Central-European arboreal distribution (fig.
6.34.3).
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Fig. 6.34.3. Distribution of Fitzingeria platyura depressa.
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Fig. 6.34.4. Distribution of Fitzingeria platyura depressa in Hungary.

Distribution in Hungary (fig. 6.34.4) — BS71 No. 3178 Mecsek Mts. Szuado-volgy;
BS76 No. 12878 Somogydordcske; BS80 No. 7180 Mecsek Mts. Lapis; No. 3168, 3172
Mecsek Mts. Hidegkut-forras; No. 824, 1807,3177,4735, 4736 Mecsek Mts. Misina; No.
819 Mecsek Mts. Tubes; No. 1972, 4776, 7164 Pécs; BS81 No. 3198 Mecsek Mts. Mély-
volgy; BS91 No. 1702 Mecsek, Hidasi-volgy; CS03 No. 1643 Bonyhad; CS12 No. 14452
Bataapati; CS48 No. 547, 621, 640, 643, 649, 800, 805, 1871, 1974, 2829, 3028
Dunaf6ldvar; CT05 No. 5491 Koéhanyas, CT16 No. 9034, 14366 Vértes Mts.
Vinyabiikki-volgy; CT19 No. 1103 Labatlan; CT32 No. 1554, 1981 Adony; CT33 No.
2881 Baracska; CT34 No. 616, 1707 Martonvasar; CT36 No. 1698 Buda hills; No. 4436
Paty; CT37 No. 1708, 4396, 4406, 4409, 4453 Perbal; No. 1748 Piliscsaba; CT38 No.
10343 Pilis Mts. Fekete-hegy; No. 14466 Pilis Mts. Kétbiikkfa-nyereg; CT39 No. 3916,
3918 Pilis Mts.; No. 3919 Pilis Mts. Sz6ke-forras; CT40 No. 562 Dunatjvaros; CT43 No.
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555, 1705 Ercsi; No. 600 Sinatelep; CT45 No. 2935 Sasad; CT46 No. 10423 Budapest,
Normafa; No. 3340 Budapest, Sagvari-liget; CT47 No. 7254 Solymar; CT48 No. 7243,
7285 Pilis Mts. Bolcs6hegy; No. 9960 Pilis Mts. Biikkos-patak; No. 10371, 10377, 10322
Pilis Mts. Dobogdkd; No. 9923 Pilis Mts. Malompatak volgy; No. 9940 Pilis Mts.
Lukacs-arok; No. 9929 Pilis Mts. Szbéke-forras volgye; No. 10017, 9950, 9996 Pilis
Apatkuti-patak; No. 9971 Pilis Mts. Sikéaros; No. 10405 Pilis Mts. Szentlaszl6-volgy; No.
10367 Pilis Mts. Vordsdagonya; No. 4191 Pilis Mts. Biikki-puszta; No. 10303, 10317,
10411 Pilis, Hoffman-kunyho; No. 10218, 10351, 10359 Pilis, Kiraly-patak; CT49 No.
1138, 1701, 1709, 10299, 11708, 11742 Pilismardt; No. 9946, 9958, 10026 Lepence; No.
10398 D6mos; CT56 No. 725, 726 Csepel; No. 4154, 4155 Farkasvolgy; No. 3238
Budapest, Kamaraerdd; No. 1697 Budapest, Kelenfold; CT58 No. 10224, 10233 Pilis
Mts. Kiraly-patak volgye; No. 4170, 4178, 4181, 4187 Pilis Mts. Biikkds-patak; No.
7184, 7185, 7186, 7352, 7399, 7400, 7890, 7891 Pilis Mts. Lajosforras; No. 1374, 1472,
1487, 1498, 1501 Szentendre; No. 4200 Pilis Mts. Vorosko; CT59 No. 1537
Dunabogdany; No. 7108 Magyarkut; No. 9986 Pilis Mts. Lukécs-arok; CT64 No. 11561,
11776 Ocsa; CT77 No. 2809, 3072, 5182, 5558, 5645, 5881 Godosl1é; CT79 No. 3209,
3211, 3215, 3216, 3217, 3227, 3262, 3274, 3275 Cs6var; CT87 No. 2801, 3063, 3075,
7206 Bag, Petofi-forras; CU30 No. 2075, 2087, 2099, 4002, 9183, 11744 Letkés; CU40
No. 4587 Borzsony Mts. Oltar-patak; CUS0 No. 5231, 5653, 7116, 7125, 7240, 7323,
7324, 7325, 7329, 7336, 7341, 7345, 7348, 7396, 7397, 7602, 7699, 8031, 8042, 8048,
8063, 8074, 8080, 8093, 8097, 8217, 8417, 8440, 8441, 8442, 9068, 9628, 10463, 10471,
11774 Szendehely; CU71 No. 8993 Kétbodony; CU72 No. 5282 Ipolyszdg; CU82 No.
5265 érhalom; CU93 No. 5287 Ludéanyhalészi; No. 5285 Nogradszakal; CU94 No. 5272
Litke; DTO08 No. 7225 Hatvan; No. 2160 Nagygombos; DT16 No. 4972 Jaszberény;
DUO00 No. 4207, 4208, 4209, 4210, 4211, 4233, 4234, 4235 Matrakeresztes; DU01 No.
9106 Samsonhéza; DU02 No. 5290 Kishartyan; No. 9087 Lucfalvai elagazas; DU12 No.
5891 Matraszele; DU21 No. 1691, 2797, 3283, 3993, 7218, 10414 Naduajfalu; DU22 No.
5894, 5902 Barna; No. 9093, 9094, 9095, 9096 Istenmezeje; DU23 No. 9099 Cered;
DU31 No. 8266, 8271, 8272, 8273, 8274 Pétervasara; DU32 No. 5661, 5662
Szentdomonkos; No. 2895, 7378 Tarnalelesz; DU40 No. 7421, 7430 between Sirok and
Egerbakta; DU41 No. 3004 between Bator and Sziics; DU43 No. 7388 Borsodnadasd;
DUS51 No. 4657 Biikk Mts. Szarvasko; No. 8568 Biikk Mts. Teréz-forras; DU66 No. 534
Aggtelek; DU77 No. 556, 1706 Szin; EU43 No. 2104 Kortvélyes; EU46 No. 3486
Némahegy-Koveshegy; EU84 No. 3515, 3632 Jéke; No. 3501, 3578 Kisvarda; XM42
No. 5431 Ortilos; XM88 No. 14343 Szigliget; XN18 No. 5717 Sopron; XN20 No. 12247
Nédasd; XN25 No. 11439 Répcevis; No. 11431 Zsira; YL28 No. 4739 Cséanyoszro;
YMO3 No. 7158, 7159 Boészénfa; No. 7299 Dennapuszta; YMO8 No. 658, 10079
Balatonboglar; YM12 No. 2916, 7174, 9193, 10568 Ropolyapuszta; No. 2954 Simonfa;
YM13 No. 1859, 2923,2927 Zselice; No. 2934 Zselicszentpal; YM29 No. 12385, 12389,
12398 Balatonendréd.
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6.35 Fitzingeria platyura montana (CERNOSVITOV, 1932)
(Figs. 6.35.1-4.)

Octolasium montanum CERNOSVITOV, 1932 Zool. Jb. Syst., 62: 535.

Octolasium montanum: CERNOSVITOV 1935 Arch. Prir. Vyzk. Cech., 19: 68.

Dendrobaena platyura var. montana: Pop 1943a Ann. Hist.-Nat. Mus. Hung., 34: 21.

Dendrobaena platyura var. montana: Pop 1943b Zool. Jb. Syst., 76: 402.

Dendrobaena platyura var. montana: Z1csi 1958 Opusc. Zool. Budapest, 2: 58.

Dendrobaena platyura v. montana: 71cs1 1968a Opusc. Zool. Budapest, 8: 134.

Dendrobaena (Dendrobaena) platyura montana: PLISKO 1973 Fauna Poloniae, p. 77.

Fitzingeria platyura montana: Zicsi 1978 Acta zool. hung., 24: 446.

Dendrobaena platyura f. montana: PEREL 1979 Range and regularities in the distr.
earthworms, p. 230.

Dendrobaena platyura montana: Zics1 1982a Acta zool. hung., 28: 443.

Fitzingeria platyura montana: EASTON 1983 Earthworm Ecology, p. 481.

Fitzingeria platyura montana: 7Z1csi 1991 Opusc. Zool. Budapest, 24: 190.

Fitzingeria platyura montana: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 546.

Fitzingeria platyura montana: QiU & BoucHE 1998a Doc. pedozool. integrol., 4: 198.

Description — External — Body length 110-380 mm, diameter 815 mm, 130-196
segments. Colour dark grey with reddish iridescence. Head epilobous, first dorsal pore in
intersegmental furrow 8/9 or 9/10. Glandular tumescence usually on 25, 30, 33, 34, 36 ab.
Setac distantly standing, setal arrangement after the clitellum: aa:ab:bc:icd:dd =
2.1:1.6:1:1.2:4.7 Clitellum circular, extends on segments ¥ 24, 25— 30, 30. Tubercles on
Y2 25,-%: 30. Male pore externally invisible, located usually on segment 25. Nephropores
irregularly alternate between b and above d. Internal — Dissepiments 6/7-8/9 thickened,
12/13-14/15 markedly strengthened. Crop in 15-16, gizzards in 17—-18. Two pairs of testes
in 10, 11, enclosed in perioesophageal testis sacs. Two pairs of seminal vesicles in 11, 12.
Spermathecae three to five pairs in (6/7, 7/8), 8/9, 9/10, 10/11, open in the setal line d.
Calciferous glands in 11-12 with diverticula in 11. Last pair of lateral hearts in 11, and a
pair of extraoesophageals in 12. Excretory system holonephridial. Nephridial bladders are
of biscuit-shape (octaedra-type). Typhlosole great, multilobate, the cross-section of
longitudinal muscle layer is of pinnate type (fig. 6.35.1, 6.35.2).

Fig. 6.35.1. Longitudinal musculature of Fitzingeria platyura montana.
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Fig. 6.35.2. Typhlosole of Fitzingeria platyura montana.

Ecology — F. pl. montana is an anecic earthworm. Because of its large size this species
plays a significant role in the decomposition of leaf litter and in the soil formation. Its
daily litter consumption is 16.7 mg dry mass pro 1 g living weight and the cast production
is 78.27 mg dry mass pro 1 g living weight. F. pl. montana defecates mainly into the soil
(97.3% vs. 2.7%) (Zics1 1975). Taking into account the average abundance, biomass and
seasonal activity of this species the corrected yearly consumption and cast production are
between 2310-2540 kg/ha and 10821-11895 kg/ha respectively (Zicsi 1974a).

The natural life cycle of this species is unknown. Laboratory data show a maximum of
6 years and 5 months longevity, a 180-210 days cocoon incubation period and 17-19
months maturity (ZicsI, 1982b).

Distribution — F. platyura montana shows a Central-European montane distribution (fig.
6.35.3).
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Fig. 6.35.3. Distribution of Fitzingeria platyura montana.

Distribution in Hungary (fig. 6.35.4) — DUS1 No. 4658 Biikk Mts. Szarvasko; No.
8569 Biikk Mts. Teréz-forras; DUS2 No. 1750 Bélapatfalva; No. 9891 Biikk Mts.
Ivankalapa; No. 9895 Biikk No. 4500, 4501 Kelemér; No. 4572 Serényfalva; DU61
No. 5669, 5680 Cserépfalu; DU62 No. 4607 Biikk Mts. Bankut; DU63 No. 4383 Biikk
Mts. Buzgokd; No. 4387 Biikk Mts. Orvényké; DU66 No. 527, 535, 536, 570, 1936,
2899, 7744, 7745, 7746 Aggtelek; DU67 No. 791, 1721, 1943, 3103, 3276, 3299,

Pedozoologica Hungarica



168

Cs. Csuzdi & A. Zicsi

3302, 3308, 3309, 3310, 3319, 3324, 4241, 4462, 4682, 4683, 4684, 5541, 5912, 7208,
11663 Josvafé; DU72 No. 2251 Bikk Mts Garadna-volgy; No. 2991 Biikk Mts.
Csokés-forras; DU76 No. 2907 Szendré; DU77 No. 4380 Alsohegy; No. 3873
Szadvar; DU80 No. 4271 Eméd; DU8S No. 1693, 2853, 3018, 5169 Szendrélad;
DUS86 No. 574, 584, 1034, 1724, 1932, 3030, 3466, 7110 Szalonna; DU87 No. 3961,
3984, 3985 Bodvaszilas; DU95 No. 4996 Tomor; EU26 No. 4222, 11635 Regéc; EU27
No. 5477 Telkibanya; EU35 No. 11656 Ohuta; EU36 No. 5455, 11681 Kishuta; No.
5471, 7563, 7572, 11633 Nagybozsva; No. 11672 Nagyhuta; No. 11636, 14322
Rostallo; EU37 No. 5990, 5997, 7557, 11695 Fiizér, EU38 No. 7578 Nagymilic;
FU12 No. 8019 Tarpa; FU22 No. 4050, 7138 Tiszacsécse; No. 7133, 7143, 7144, 7145

Tiszakorod.
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Fig. 6.35.4. Distribution of Fitzingeria platyura montana in Hungary.
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Genus Helodrilus HOFFMEISTER, 1845

Helodrilus HOFFMEISTER, 1845 Regenwiirmer, p. 38.

Helodrylus (1aps.): D’UDEKEM 1855 Bull. Acad. Belg., 22: 541.

Helodrilus (part.): Rosa 1893a Mem. Acc. Torino, 43: 424.

Helodrilus (Helodrilus) (part.): MICHAELSEN 1900a Das Tierreich, 10: 495.
Helodrilus (Allolobophora) (part.): MICHAELSEN 1900a Das Tierreich, 10: 486.
Allolobophora (part.): Pop 1941 Zool. Jb. Syst., 74: 518.

Helodrilus (part.): OMODEO 1953 Mem. Mus. Civ. St. Nat. Verona, 4: 75.
Helodrilus (part.): OMODEO 1956 Arch. zool. Ital., 41: 171.

Eiseniella (part.): OMODEO 1956 Arch. zool. Ital., 41: 188.

Allolobophora (sensu lato) (part): BOUCHE, 1972 Inst. Nat. Rech. Agron., p. 417.
Helodrilus (part.): PEREL 1976b Zool. Zh., 55: 833.

Helodrilus (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 179.
Allolobophora (part.): Zicsi 1982a Acta Zool. Hung., 28: 444.

Helodrilus: EASTON 1983 Earthworm Ecology, p. 481.

Helodrilus: Zicsi 1985a Acta zool. hung., 31: 277.

Helodrilus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 101.

Helodrilus (part.): PEREL 1997 Earthworms of Russia, p. 53.

Helodrilus: Zics1 & Csuzpi 1999 Rev. suisse Zool., 106: 990.

Helodrilus: Qu & BoucHE 1998b Doc. pedozool. integrol., 3: 209.

Type species — Helodrilus oculatus Hoffmeister, 1845 by original designation.

Diagnosis — External — Setae extremely closely paired, pigmentation lacking.
Prostomium epilobous, first dorsal pore around 5/6. Male pore on 15, great, with
glandular crescent intruding into the neighbouring segments. Spermathecae open in setal
line cd, or near to the mid-dorsal line. Nephridial pores segmental hardly visible. Internal
— Two pairs of testes free in 10, 11, and two to four (rarely three) pairs of seminal vesicles
in9-12; 11, 12 (9, 11, 12). Receptacula seminis two to five pairs. Calciferous glands with
lateral diverticula in 10, sometimes hardly recognisable. Excretory system holonephridial
and exonephric, nephridial bladders lacking (fig. 3.14A). The cross-section of
longitudinal muscle layer is of fasciculated type.

Table 6.7. Distinguishing characters of the Helodrilus species in Hungary.

Species Clitellum Tubercles | Vesicles | Spermathecae | Nephridial Musculature
bladders

H. cernosvitovianus | 21,22-28,29 | 152628 | 11, 12 9/10, 10/11 M |— fasciculated

H. deficiens 26-33 30, 31 11, 12 9/10, 10/11d |— fasciculated

H. mozsaryorum 25-35 31-% 34 11,12 9/10, 10/11 ¢d |— fasciculated
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6.36 Helodrilus cernosvitovianus (Zi1csi, 1967)
(Figs. 6.36.1-3.)

Allolobophora cernosvitoviana Zicsi, 1967 Acta zool. hung., 13: 248.

Allolobophora cernosvitoviana: Z1cs1 1968a Opusc. Zool. Budaspest, 8: 147.

Helodrilus cernosvitovianus: PEREL 1976b Zool. Zh., 55: 833.

Helodrilus cernosvitovianus: PEREL 1979 Range and regularities in the distr.
earthworms, p. 181.

Helodrilus cernosvitovianus: Z1cS1 & MICHALIS 1981 Acta zool. hung., 27: 247.

Allolobophora cernosvitoviana: Z1cs1 1982a Acta zool. hung., 28: 444,

Helodrilus cernosvitovianus: EASTON 1983 Earthworm Ecology, p. 482.

Helodrilus cernosvitovianus: Z1cs1 1985a Acta zool. hung., 31: 282.

Allolobophora cernosvitoviana: ROSEN & KOSTECKA 1988 Przeglad Zoologiczny, 32: 199.

Helodrilus cernosvitovianus: Zicsi 1991 Opusc. Zool. Budapest, 24: 188.

Helodrilus cernosvitovianus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 115.

Helodrilus cernosvitoviana: QiU & BoucHE 1998a Doc. pedozool. integrol., 4: 196.

Description — External — Body length 60-85 mm, diameter 3—4 mm, 87-149 segments.
Colour alive reddish, conserved white. Head epilobous, first dorsal pore in 4/5. Glandular
tumescence usually on 12 abced, 26-28 ab. Setae closely paired, setal arrangement after
the clitellum: aa:ab:bc:cd:dd = 5.75:1:4.25:1:10. Clitellum saddle-shaped, extends on
segments 21, 22-28, 29. Tubercula pubertatis in the form of a band on %2 26— 28. Male
pore on 15, great, covering partly the neighbouring segments as well. Internal —
Dissepiments 5/6-9/10 strongly thickened. Crop in 15-16, gizzards in 17-18. Two pairs
of testes in 10, 11 free, and two pairs of seminal vesicles in 11, 12. Spermathecae two
pairs in 9/10, 10/11, open above setal line cd, close to the mid-dorsal line. Calciferous
glands in 10-12 with small lateral pouches in 10. Last pair of lateral hearts in 11 and a
pair of extraoesophageals in 12. Excretory system exonephric and holonephridial.
Nephridial bladders lacking. The cross-section of longitudinal muscles layer is of
fasciculated type (fig. 6.36.1).

Fig. 6.36.1. Longitudinal musculature of Helodrilus cernosvitovianus.

Ecology — H. cernosvitovianus belongs to the endogeic group, living and feeding in the
mineral soil layer. It prefers moist clayey soils.

Pedozoologica Hungarica



Earthworms of Hungary 171

Distribution — This species has been described from Hungary (Zicsi 1967) and it has
later been recorded for Ukraine, Serbia, Greece and Poland (fig. 6.36.2).

SON|

1
W

10 20€E 30E

Fig. 6.36.2. Distribution of Helodrilus cernosvitovianus.

Distribution in Hungary (fig. 6.36.3) — FU12 No. 4022 Kisar; No. 4067, 4068, 10388,
10872 Kémoro.
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Fig. 6.36.3. Distribution of Helodrilus cernosvitovianus, Helodrilus deficiens and Helodrilus mozsaryorum
in Hungary.



172 Cs. Csuzdi & A. Zicsi

6.37 Helodrilus deficiens Z1cs1, 1985
(Figs. 6.36.3, 6.37.1.)

Helodrilus deficiens Z1cs1, 1985a Acta zool. hung., 31: 282.

Helodrilus deficiens: MRSIC & SAPKAREV 1988 Acta Mus. Mac. Sci. Nat., 19: 11.
Helodrilus deficiens: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 126.
Helodrilus deficiens: Zicsi 1991 Opusc. Zool. Budapest, 24: 188.

Helodrilus deficiens: Z1cs1 1994 Verh. Zool.-Bot. Ges. Wien, 131: 43.
Helodrilus deficiens: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 197.

Description — External — Body length 35-70 mm, diameter 3-5.5 mm, 78-125 segments.
Colour without any pigment. Head epilobous, first dorsal pore in 4/5. Glandular tumescence
usually on 8 cd, 29-32 ab. Setae closely paired, setal arrangement after the clitellum:
aa:ab:bc:cd:dd =12.7:1.3:9.3:1:33. Clitellum saddle-shaped extends on segments 26-33. Scale-
like tubercles on 30, 31. Male pore on 15, great, covering partly the neighbouring segments as
well. Internal — Dissepiments 6/7-9/10 strongly thickened. Crop in 15-16, gizzards in 17-18.
Two pairs of testes in 10, 11 free, and two pairs of seminal vesicles in 11, 12. Spermathecae two
pairs in 9/10, 10/11, open somewhat above setal line cd. Calciferous glands in 10-12 with
lateral diverticles in 10. Excretory system exonephric and holonephridial. Nephridial bladders
lacking. The cross-section of longitudinal muscles layer is of fasciculated type.

Ecology — H. deficiens belongs to the endogeic group, living and feeding in the mineral
soil layer. It prefers extremely moist clayey soils.

Distribution — This species occurs in Hungary and Austria. All the localities are from the
bank of Danube River (fig. 6.37.1).
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Fig. 6.37.1. Distribution of Helodrilus deficiens.

Distribution in Hungary (fig. 6.36.3) — XP61 No. 1481, 1591, 1593, 1605, 1608,
10065 Rajka, Duna-part.
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6.38 Helodrilus mozsaryorum (Zicsi, 1974)
(Figs. 6.36.3., 6.38.1-2.)

Allolobophora mozsaryorum Zicsi, 1974b Acta zool. hung., 20: 230.

Allolobophora mozsaryorum: EASTON 1983 Earthworm Ecology, p. 476.

Helodrilus mozsariorum (lapsus): Zicsi 1985a Acta zool. hung., 31: 282.

Helodrilus mozsariorum (lapsus): MRSIC & SAPKAREV 1988 Acta Mus. Mac. Sci. Nat.,
19: 11.

Helodrilus mozsaryorum: Zicsi 1991 Opusc. Zool. Budapest, 24: 188.

Helodrilus mozsaryorum: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 115.

Helodrilus mozsaryorum: Z1csi, DOZSA-FARKAS & Csuzpi 1999 Fauna of the
Aggtelek Nat. Park, p. 42.

Helodrilus mozsaryorum: Qiu & BOUCHE 1998a Doc. pedozool. integrol., 4: 196.

Description — External — Body length 65-95 mm, diameter 4.5-6.5 mm, 108-126
segments. Colour white. Head epilobous, first dorsal pore in 4/5. Glandular tumescence
usually on 8-11, 31-34 ab. Setac closely paired, setal arrangement after the clitellum:
aa:ab:bcied:dd = 6:1.25:5.25:1:17.5. Clitellum saddle-shaped extends on segments
25-35, tubercula pubertatis on 31-': 34. Male pore on 15, great, covering partly the
neighbouring segments as well. /nternal — Dissepiments 6/7-10/11 slightly thickened.
Crop in 15-16, gizzards in 17-18. Two pairs of testes in 10, 11 free, and two pairs of
seminal vesicles in 11, 12. Spermathecae two pairs in 9/10, 10/11, open in setal line c.
Calciferous glands in 10—12 with almost indistinguishable diverticles in 10. Excretory
system exonephric and holonephridial. Nephridial bladders lacking. Typhlosole simple,
lamelliform, the cross-section of longitudinal muscles layer is of fasciculated type (fig.
6.38.1, 6.38.2).

Fig. 6.38.1. Longitudinal musculature of Helodrilus mozsaryorum.

Remark — This species seems to be the only real Hungarian endemism. Its special way
of life and extremely restricted distribution makes it endangered. Although the Baradla
cave belongs to the Aggtelek National Park H. mozsaryorum deserves species-wide
protection (see ZICsI, DOzSA-FARKAS & Csuzpi 1999).
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Fig. 6.38.2. Typhlosole of Helodrilus mozsaryorum.

Ecology — H. mozsaryorum is one of the rare troglobiont earthworms. It lives under water
upside down in the bottom mud of deep siphons and secures its oxygen demand by
circular motion of tail end.

Distribution — This species occurs in the Baradla cave Hungary.

Distribution in Hungary (fig. 6.36.3) — DU67 No. 7717, 10558, 10580, 12741
Josvaf6, Baradla-barlang.
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Genus Lumbricus LINNAEUS, 1758

Lumbricus (part.) LINNAEUS, 1758 Systema Naturae, p. 647.

Lumbricus (part.): MULLER 1774 Verm. Terr. Fluv., 1(2): 24.

Enterion (part.): SAVIGNY 1826 Mem Ac. Fr., 5: 179.

Lumbricus (part.): HOFFMEISTER 1845 Regenwiirmer, p. 4.

Lumbricus: EisEN 1873 Ofv. Akad. Forh., 30(8): 45.

Lumbricus (part.): ORLEY 1881a Math. és term. tud. kézlemények, 16: 580.
Lumbricus (part.): ORLEY 1885 Ertek. term. tud. korébél, 15(18): 28.
Lumbricus: Rosa 1893a Mem. Acc. Torino, 43: 417.

Lumbricus (part.): MICHAELSEN 1900a: Das Tierreich, 10: 508.

Lumbricus: SzoTs 1909 Allattani Kozlemények, 8: 141.

Lumbricus: OMODEO 1956 Arch. zool. Ital., 41: 190.

Lumbricus: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 352.

Lumbricus: PEREL 1976b Zool. Zh., 55: 834.

Lumbricus: GATES 1978 Megadrilogica, 3: 81.

Lumbricus: PEREL 1979 Range and regularities in the distr. earthworms, p. 211.
Lumbricus: Zics1 1982a Acta zool. hung., 28: 443,

Lumbricus: EASTON 1983 Earthworm Ecology, p. 482.

Lumbricus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 463.
Lumbricus: PEREL 1997 Earthworms of Russia, p. 65.

Lumbricus: Qu & BoucHE 1998b Doc. pedozool. integrol., 3: 203.

Type species — Lumbricus terrestris Linnacus, 1758 by subsequent designation (SiMs
1973).

Diagnosis — External — Setae closely paired, pigmentation purple-violet. Prostomium
tanylobous, first dorsal pore variable. Male pore on 15, sometimes hardly visible.
Spermathecae open in setal line cd, nephridial pores irregularly alternate between b and
above cd. Internal — Two pairs of testes in 10 and 11 enclosed in suboesophageal testis
sac. Three pairs of seminal vesicles in 9, 11, 12 and two pairs of receptacula seminis
situated in 9/10, 10/11. Calciferous glands with diverticula in 10 opening posteriorly and
ventrally into the gut. Excretory system holonephridial, nephridial bladders J-shaped
with backward-oriented ental part (fig. 3.15D). The cross-section of longitudinal muscle
layer is of pinnate type.

Remarks — This is almost the only genus accepted as monophyletic for a long time by
earthworm taxonomists.

Table 6.8. Distinguishing characters of the Lumbricus species in Hungary.

Species Clitellum Tubercles |Vesicles | Spermathecae | Nephridial Musculature
bladders

L. baicalensis |28-32 29-31 9, 11,12 | 9/10,10/11 ¢d | J backward pinnate

L. castaneus 28-33 29-32 9, 11,12 | 9/10,10/11 ¢d | J backward pinnate

L. polyphemus |37, 38,39-43,| 37,38,39, |[9,11,12 | 9/10,10/11 ¢d | J backward pinnate
44,45, 47 40-43, 44, 45
L. rubellus 26,27-32 28-31 9,11,12 | 9/10,10/11 ¢d | J backward pinnate
L. terrestris 31,32-37 33-36 9, 11,12 | 9/10,10/11 ¢d | J backward pinnate
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6.39 Lumbricus baicalensis MICHAELSEN, 1900
(Figs. 6.39.1-2.)

Lumbricus baicalensis MICHAELSEN, 1900b Ann. Mus. St.-Petersb., 5: 215.
Lumbricus baicalensis: MICHAELSEN, 1900a Das Tierreich, 10: 509.
Allolobophora diiggelii BRETSCHER, 1903 Rev. suisse. Zool., 11: 20.
Lumbricus pusillus WESSELY, 1905 Jahrb. Verh. Nat. Linz, 34: 7.

Lumbricus baicalensis: MICHAELSEN 1910b Ann. Mus. St.-Petersb., 15: 73.
Lumbricus baicalensis: Z1cs1 1965a Naturk. Jahrb. Linz, 11: 180.

Lumbricus baicalensis: Z1cs1 1966a Ann. Univ. Sci. Budapest, 8: 394.
Lumbricus baicalensis: Z1cs1 1968a Opusc. Zool. Budapest, 8: 130.
Lumbricus baicalensis: PEREL 1979 Range and regularities in the distr. earthworms, p. 213.
Lumbricus baicalensis: Z1cs1 1982a Acta zool. hung., 28: 443.

Lumbricus baicalensis: EASTON 1983 Earthworm Ecology, p. 482.

Lumbricus baicalensis: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 484.
Lumbricus baicalensis: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 192.

Description — External — Body length 40—70 mm, diameter 5 mm, 65—105 segments. Colour
red-violet. Head tanylobous, first dorsal pore between 5/6. Glandular tumescence usually on
8,9, 10 or 11 ab. Setae closely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd =
7:1.7:8:1:30. Clitellum extends on segments 28—32 saddle-shaped. Tubercles on 29-31. Male
pore on 15, with large glandular crescent. Post-mating specimens frequently with
spermatophores on 24/25-26/27. Nephropores irregularly alternate between b and above d.
Internal — Dissepiments 9/10—11/12 thickened. Crop in 15-16, gizzards in 17-18. Two pairs
of testes in 10, 11, enclosed in suboesophageal testis sacs. Three pairs of seminal vesicles in
9, 11, 12. Receptacula seminis two pairs in 9/10, 10/11 open in setal line cd. Calciferous glands
in 10—12 with lateral pouches in 10. Excretory system holonephridial with J-shaped nephridial
bladders, hook backwards. The cross-section of longitudinal muscle layer is of pinnate type.

Ecology — This is an epigeic species, living in the lower litter layer and preferring humid
environment. It could be found frequently on river and stream banks and other limnic
habitats.

Remarks — The epithet of this species erroneously refers to the Baikal Sea, because of
the mistaken labels of the original material (MICHAELSEN 1910b)

Distribution — L. baicalensis has a Eastern-Alpine distribution, occurring from Austria
to Ukraine (fig. 6.39.1).

Distribution in Hungary (fig. 6.39.2) — DU77 No. 3293 Szin; XN14 No. 5592 Velem.
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Fig. 6.39.1. Distribution of Lumbricus baicalensis.
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Fig. 6.39.2. Distribution of Lumbricus baicalensis and Lumbricus castaneus in Hungary.

6.40 Lumbricus castaneus (SAVIGNY, 1826)
(Figs. 6.39.2., 6.40.1-3.)

Enterion castaneum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 180.
Enterion pupilum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 181.
Lumbricus trinnularis GRUBE, 1851 Reise Sibirien, 2(1): 18.
Lumbricus minor JOHNSTON, 1865 Cat. Brit. nonparas Worms, p. 59.
Lumbricus josephinae KINBERG, 1867 Ofv. Akad. Forh., 23: 98.
Lumbricus purpureus EiseN, 1871 Ofv. Akad. Forh., 27: 956.
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Enterion purpureum + Lumbricus purpureus: ORLEY 1881a Math. Term. Kozlem.
Magyar Akad. 16: 588, 590.

Lumbricus triannularis + Lumbricus castaneus: ORLEY 1885 Ertek. Term. Tud.
Korébol, 15: 29-30.

Lumbricus pumilosum (lapsus): BEDDARD 1895 Monogr. Oligochaeta, p. 722.

Lumbricus castaneus morelli RIBAUCOURT, 1896 Rev. suisse Zool., 4: 10.

Lumbricus castaneus perrieri RIBAUCOURT, 1896 Rev. suisse Zool., 4: 10.

Allolobophora brunescens BRETSCHER, 1900 Rev. suisse. Zool., 8: 42.

Lumbricus castaneus: MICHAELSEN 1900a Das Tierreich, 10: 510.

Lumbricus castaneus disjunctus TETRY, 1936 Bull. Soc. Sci. Nancy, 9: 196.

Lumbricus castaneus: Pop 1943a Ann. Hist. Nat. Mus. Hung., 36: 19.

Lumbricus castaneus pictus CHANDEBOIS, 1957b Bull. Soc. Zool. Fr., 82: 417.

Lumbricus castaneus: 71cS1 1959a Acta zool. hung., 5: 433.

Lumbricus castaneus: Z1cs1 1968a Opusc. Zool. Budapest, 8: 130.

Lumbricus castaneus: Z1CS1 1982a Acta zool. hung., 28: 443.

Lumbricus castaneus: EASTON 1983 Earthworm Ecology, p. 482.

Lumbricus castaneus rubelloides HIDVEGI & JOSENS, 1990 Rev. Ecol. Biol. Sol., 27(2):
248. syn. nov.

Lumbricus castaneus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 474.

Lumbricus castaneus castaneus: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 192.

Description — External — Body length 30—85 mm, diameter 3—5 mm, 595-120 segments.
Colour dark red-violet. Head tanylobous, first dorsal pore between 5/6 or 6/7. Glandular
tumescence usually on 9, 10 or on 10, 11 ab. Setae closely paired, setal arrangement after
the clitellum: aa:ab:bc:cd:dd = 7:1.5:5:1:20. Clitellum extends on segments 28-33,
saddle-shaped. Tubercles on 29-32 two bands on the ventral edge of the clitellum. Male
pore on 15, small, without glandular crescent. Nephropores irregularly alternate between
b and above d. Internal — No dissepiments notably thickened. Crop in 15-16, gizzards in
17-18. Two pairs of testes 10, 11, enclosed in oesophageal testis sacs. Three pairs of
seminal vesicles in 9, 11, 12. Receptacula seminis two pairs in 9/10, 10/11 open in setal
line cd. Calciferous glands in 10-12 with lateral pouches in 10. Excretory system
holonephridial with J-shaped nephridial bladders, hook backwards. Typhlosole
lamelliform but multilobate, the cross-section of longitudinal muscle layer is of pinnate
type (fig. 6.40.1, 6.40.2).

Fig. 6.40.1. Longitudinal musculature of Lumbricus castaneus.
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Fig. 6.40.2. Typhlosole of Lumbricus castaneus.

Ecology — L. castaneus occurs in humid soils rich in organic material. In forests it lives
in the litter that serves as its food as well. Its consumption rate is about 22.9 mg dry mass
pro 1 g living weight and the cast production is about 28.3 mg dry mass pro 1 g living
weight. Casts are deposited mostly onto the soil surface, and a lower quantity (about
19%) are put into the soil (Zicsi 1974a)

Distribution — This species is native in the Palearctis, but it has been introduced
extratropically all over the world (fig. 6.40.3).
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Fig. 6.40.3. Distribution of Lumbricus castaneus in Europe.

Distribution in Hungary (fig. 6.39.2) — CT34 No. 611, 10922 Martonvasar; EU32 No.
14380 Tokaj, Tisza-holtag.
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6.41 Lumbricus polyphemus (FITZINGER, 1833)
(Figs. 6.41.1-4.)

Enterion polyphemum FITZINGER, 1833 Isis, p. 552

Lumbricus polyphemus: MICHAELSEN 1900a Das Tierreich, 10: 512.

Lumbricus polyphemus: SziTs 1909 Allattani Kézlemények, 8: 142,

Lumbricus polyphemus: Pop 1949 Anal. Acad. R.P.R., 1(9): 477.

Lumbricus polyphemus: Zicsi 1959a Acta zool. hung., 5: 434.

Lumbricus polyphemus: Zicsi 1968a Opusc. Zool. Budapest, 8: 131.

Lumbricus annulatus PEREL, 1975 Zool. Zh., 54(7): 995.

Lumbricus polyphemus: PEREL 1979 Range and regularities in the distr. earthworms, p. 213.
Lumbricus polyphemus: Z1cs1 1982a Acta zool. hung., 28: 443.

Lumbricus polyphemus + Lumbricus annulatus: EASTON 1983 Earthworm Ecology, p. 482.
Lumbricus polyphemus: Zicsi 1991 Opusc. Zool. Budapest, 24: 173.

Lumbricus polyphemus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 473.
Lumbricus polyphemus: Qu & BoucHE 1998a Doc. pedozool. integrol, 4: 192.

Description — External — Body length 150450 mm, diameter 6-10 mm, 90-182
segments. Colour dark red-violet, with dorsal stripes. Head tanylobous, dorsal pore
absent. Glandular tumescence usually on 11, 17, 28, 29, 30 ab. Setae closely paired,
setal arrangement after the clitellum: aa:ab:bc:cd:dd = 11.4:1.7:8.6:1:30. Clitellum
extends on segments 37, 38, 39-43, 44, 45, 46, 47 saddle-shaped. Tubercles on 38, 39,
40-43, 44, 45 leaving free at least one anterior and two posterior segments of the
clitellum. Male pore on 15, small, hardly visible. Nephropores irregularly alternate
between b and above d. Internal — Dissepiments 6/7—8/9 slightly thickened. Crop in
15-16, gizzards in 17-18. Two pairs of testes in 10, 11, enclosed in oesophageal testis
sacs. Three pairs of seminal vesicles in 9, 11, 12. Receptacula seminis two pairs in
9/10, 10/11 open in setal line cd. Calciferous glands in 10—12 with lateral pouches in
10. Excretory system holonephridial with J-shaped nephridial bladders, hook
backwards. Typhlosole great, bifid, the cross-section of longitudinal muscle layer is of
pinnate type (fig. 6.41.1, 6.41.2).

Fig. 6.41.1. Longitudinal musculature of Lumbricus polyphemus.
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Fig. 6.41.2. Typhlosole of Lumbricus polyphemus.

Remarks — The variability of the clitellar organs in L. polyphemus is remarkable and
quite unusual in the genus Lumbricus. The main underlying reason for this might be the
backward shifted clitellum that prevents interbreeding with other species, therefore the
position of the clitellum and tubercles are not under selection pressure.

Ecology — L. polyphemus belongs to the anecic group (BOUCHE 1977) of earthworms.
Because of its large size this species has a profound effect on the decomposition of leaf
litter and on the structure of soil. In an average this species alone, at a density of 4 m=
would transport 8125 kg dry weight of soil/ha annually (Zicsi 1983a) and the litter
consumption would reach 3323 kg dry weight/ha. As the annual litter production in a
hornbeam-oak forest in Hungary is 2550-3300 kg/ha it means that L. polyphemus would
consume alone the yearly litter amount. Taking into account that the activity of the
earthworms in the driest months of summer is ceased, the consumption values corrected
accordingly would between 2659-2753 kg dry weight/ha (Zicsi 1977).

The natural life cycle of this species is unknown. Laboratory data show a maximum of
9 years and 5 months longevity, a 120—180 days cocoon incubation period and 18-20
months maturity (ZIcsi 1982b).

Distribution — L. polyphemus shows a typical Central-European arboreal distribution
(fig. 6.41.3).

10€ 20E 30€

Fig. 6.41.3. Distribution of Lumbricus polyphemus.

Distribution in Hungary (fig. 6.41.4) — BS70 No. 3199 Mecsek Mts. Jakab-hegy; BS71
No. 3179 Mecsek Mts. Szuado-volgy; BS80 No. 818, 830, 835 Mecsek Mts.; No. 1703,
1704, 1713, 7165, 7166, 7167 Pécs; No. 1794, 4862 Mecsek Mts. Tubes; No. 823, 1799,
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4733 Mecsek Mts. Misina; No. 3165 Mecsek Mts. Farkas-forras; No. 3185
Mecsekszabolcs; No. 7181, 7318 Mecsek Mts. Lapis; BS81 No. 1810, 3194 Mecsek Mts.
M¢ély-volgy; No. 3192 Mecsek Mts. Melegmany; BS91 No. 1809 Mecsek Mts. Singddor-
volgy; CR49 No. 5014 Gara; CS12 No. 14481 Bataapati; CT16 No. 9036, 9037, 10258
Vértes Mts. Vinyabiikki-volgy (introduced); CT19 No. 10548 Pusztamarét; CT38 No.
10337, 10342 Pilis Mts. Fekete-hegy; No. 11741 Kesztdlc; No. 14460 Pilisszentlélek;
CT39 No. 3907, 3908, 3910, 3911 Pilis Mts. Szdke-forras volgye; CT45 No. 777
Torokbalint; CT46 No. 1715, 3346 Buda hills; CT46 No. 10420 Budapest, Normafa;
CT47 No. 7061, 7382 Budapest, Juliannamajor; CT48 No. 4826 Pilis Mts.
Prédikaldszék; No. 7245, 7246 Pilis Mts. Bolesohegy; No. 9920, 9933 Pilis Mts. Malom-
patak volgye; No. 9970 Pilis Mts. Sikdros; No. 9995 Pilis Mts. Apatkuti-volgy; No.
10011, 10016 Pilis Szako-nyereg; No. 10230, 10365 Pilis Mts. Vordsdagonya; No.
14465, 10265 Pilis Kétbiikkfa-nyereg; No. 10320 Pilis Mts. between Dobogdkd and
Pilisszentkereszti; No. 9978, 10347, 10355 Pilis Mts. Kiraly-patak; No. 10369, 10375
Pilis Mts. Dobogokd; No. 10403 Szentlaszlo-volgy; CT49 No. 9945, 9957, 10025 Pilis
Mts. Lepence-patak; No. 9949 Pilis Mts. Apatkuti-volgy; No. 10296 Pilis Mts.
Pilismaroét; No. 10301, 10309, 11706, 11719 Pilismaro6t, Hoffman-kunyho; No. 10396
Pilis Mts. Domos; CT56 No. 4153, 4156, 4157, 4158 Budapest, Farkas-volgy; CT57 No.
703 Pomaz; No. 1546 Budakalasz; CTS8 No. 1812 Pilis Mts. Domérkapu; No. 7183,
7344, 7349, 7350, 7401, 7635 Pilis Mts. Lajosforras; No. 4197 Pilis Mts. Vo6roskd; No.
9969 Pilis Mts. Biikkos-patak; CTS9 No. 9938, 9939, 9985 Pilis Mts. Lukécs-arok; No.
7103 Pilis Mts. Magyarkut; CT69 No. 9029 Penc; No. 10476 Vac; CT77 No. 5555
Go6dollé; CT87 No. 3060 Bag, Petdfi-forrds; CU40 No. 12780 Borzsony Mts. Kiralyrét;
CU50 No. 5229, 5655, 5656, 5657, 7238, 7334, 7337, 7343, 7346, 7347, 7398, 7595,
7596, 7694, 7695, 8029, 8035, 8043, 8056, 8059, 8065, 8070, 8084, 8085, 8443, 8444,
8445, 8446, 8447, 9621, 10290, 10456, 10462, 10468, 10485, 10490, 10576, 11767
Szendehely; CU61 No. 5238 Rétsag; CU91 No. 8275, 8462, 8463, 8464, 8465, 8460,
8467, 8951, 9052, 9053 Alsoétold; DU20 No. 4246 Matra Mts. Nagylapat-tetd; No. 5623
Matra Mts. Saskd; DU66 No. 10561 Aggtelek; DU72 No. 2252, 2255 Biikk Mts.
Garadna-vélgy; WMB89 No. 12054 Felsészolnok; XM08 No. 7604 Oriszentpéter; XM09
No. 12266 Ispank; XM19 No. 12043 Vadasa-t6; XM25 No. 9132 Szemenyecsornye;
XM28 No. 12268 Zalal6vo; XM35 No. 14313 Valkonya; XM42 No. 5429 értilos;
XMS3 No. 9157, 9158 Somogybiikkdsd; XM63 No. 9171 Somogycsicso; XM78 No.
2057,7351, 7353, 7361 Keszthely; XN14 No. 5589, 8132, 8171, 8172, 8173, 8174, 8195,
8196, 8197, 8198, 10638, 10646, 11565, 11590, 11698 Velem; XN14 No. 8208, 8209,
8210, 8211 Cak; No. 9048, 10515 Koszeg; XN18 No. 892 Sopron; XN20 No. 12257
Koérmend; XN25 No. 8183 Horvatzsidany; No. 11436 Zsira; XN28 No. 14283 Soproni
Mts. Szarhalmi-erdo; YMO02 No. 1714 Hencse; YMO03 No. 7150 Boszénfa; YN12 No.
4848 Markd; YN26 No. 5509 Bakonyszombathely.
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Fig. 6.41.4. Distribution of Lumbricus polyphemus in Hungary.

6.42 Lumbricus rubellus HOFFMEISTER 1843
(Figs. 3.3a, 6.42.1-3.)

Lumbricus rubellus HOFFMEISTER, 1843 Arch. Naturg., 9(1): 187.

Lumbricus campestris HUTTON, 1877 Trans. N .Z .Inst., 9: 351.

Enterion rubellum var parvum + Enterion rubellum var. magnum: ORLEY 1881a
Math. és term. tud. kézlemények, 16: S88—589.

Lumbricus rubellus: ORLEY 1885 Ertek. term. tud. korébél, 15: 29.

Lumbricus rubellus curticaudatus FRIEND, 1892b J. Linn. Soc. London, 24: 312.

Lumbricus rubellus tatrensis NUSBAUM, 1895 Spraw. Korn. Fiz. Krakow, 30: 42.

Allolobophora herculeana BRETSCHER, 1899 Rev. suisse. Zool., 6: 419.

Lumbricus rubellus: MICHAELSEN 1900a Das Tierreich, 10: 509.

Allolobophora ribaucourti BRETSCHER, 1901 Rev. suisse. Zool. 9: 220.

Helodrilus (Allolobophora) relictus SOUTHERN, 1909 Proc. Roy. Irish. Acad., 27B: 169.

Lumbricus rubellus: Szis 1909 Allattani Kozlemények, 8: 141.

Lumbricus rubellus tristani PICKFORD, 1932 Disc. Rept., 4: 289.

Lumbricus rubellus: Pop 1943a Ann. Hist.-Nat. Mus. Hung., 36: 20.

Lumbricus rubellus: Z1cs1 1959a Acta zool. hung., 5: 433.

Lumbricus rubellus: Z1cs1 1968a Opusc. Zool. Budapest, 8: 128.

Lumbricus rubellus castaneoides BOUCHE, 1972 Inst. Nat. Rech. Agron., p. 371.

Lumbricus rubellus friendoides BOUCHE, 1972 Inst. Nat. Rech. Agron., p. 372.

Lumbricus rubellus: Z1cs1 1982a Acta zool. hung., 28: 443.

Lumbricus rubellus: EASTON 1983 Earthworm Ecology, p. 482.
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Lumbricus rubellus: Z1cs1 1991 Opusc. Zool. Budapest, 24: 171.

Lumbricus rubellus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 474.

Lumbricus rubellus rubellus + Lumbricus rubellus castanoides + Lumbricus rubellus
friendoides: QiU & BoucHE 1998a Doc. pedozool. integrol., 4: 192.

Description — External — Body length 33—150 mm, diameter 4-6 mm, 95-145 segments.
Colour dark red-violet. Head tanylobous, first dorsal pore between 5/6—7/8. Glandular
tumescence usually on 10 ab. Setae closely paired, setal arrangement after the clitellum:
aa:ab:bc:ed:dd = 13.3:1.3:7:1:23.3. Clitellum extends on segments 26, 27-32 saddle-
shaped. Tubercles on 28-31. Male pore on 15, small, without glandular crescent (fig.
3.3a). Nephropores irregularly alternate between b and above d. Internal — Dissepiments
6/7-14/15 slightly thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes in 10,
11, enclosed in oesophageal testis sacs. Three pairs of seminal vesicles in 9, 11, 12.
Receptacula seminis two pairs in 9/10, 10/11 open in setal line cd. Calciferous glands in
10-12 with lateral pouches in 10. Excretory system holonephridial with J-shaped
nephridial bladders, hook backwards. Typhlosole lamelliform but multilobate, the cross-
section of longitudinal muscle layer is of pinnate type (fig. 6.42.1, 6.42.2).

Fig. 6.42.2. Typhlosole of Lumbricus rubellus.
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Ecology — L. rubellus prefers the moist habitats rich in organic material. In gardens it
could frequently be found under compost or fallen litter. In forests it lives in the
uppermost soil layer (A,) and also under bark of decaying logs, and feeds on litter. Litter
consumption in average is 5.62 g dry mass/year by an animal and the cast production is

about 8.5 g dry mass/year. Defecation takes place mainly in the surface, only 19.5 % of
the cast is put into the soil (Zicsi 1974a)

Distribution — This species is native in the Palearctis, but it has been introduced
extratropically all over the world.
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Fig. 6.42.3. Distribution of Lumbricus rubellus in Hungary.

Distribution in Hungary (fig. 6.42.3) — BR88 No. 1962 Harkany; BR98 No. 1037, 1042,
4797 Tenkes Mt.; No. 7312 Szarsomlyo; BS70 No. 1745 Magyariirdg; BS71 No. 3181,
3193 Mecsek Mts. Szuado-volgy; No. 14318 Mecsek Mts. Orfii; BS79 No. 11371, 11397
Balatonszéplak; BS80 No. 815, 822, 850, 853, 1784, 1790, 1800, 1835, 3175, 3202, 4729
Mecsek Mts. Misina; No. 1770, 1968, 2122, 7161 Pécs; No. 1797, 1805, 1806, 4861
Mecsek Mts. Tubes; No. 3164 Mecsek Mts. Farkas-forras; No. 3171 Mecsek Mts.
Hidegkut-forras; No. 3188 Mecsekszabolcs; No. 7179, 7317 Mecsek Mts. Lapis; BS81
No. 3173 Mecsek Mts. Kantavari-forras; No. 3189, 3197 Mecsek Mts. Mély-volgy; BS89
No. 734 Balatonszabadi; BS90 No. 1782 Vermeskozari; BS96 No. 1768 Tamasi; BT71
No. 1914 Balatonfiizfo; BT80 No. 746, 11393, 11407 Balatonaliga; BT81 No. 1911
Balatonkenese; BT89 No. 1116 Komarom; CRO08 No. 838 Villanyi Mts. Fekete-hegy;
CR49 No. 5010, 5018 Gara; CS12 No. 14457 Bataapati; CS20 No. 1827 Bar; CS31 No.
5002 Porboly; CS35 No. 1884 Gerjen; CS36 No. 754, 761, 762 Paks; No. 1895
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Dunaszentbenedek; CS41 No. 5007 between Baja and Vaskut; CS42 No. 1059
Ersekcsanad; CS47 No. 1898 Harta; CS48 No. 545, 548, 594, 603, 608, 619, 624, 634,
637, 653, 813, 2827, 3027 Dunafoldvar; CS50 No. 5024 Bacsborsod; CS66 No. 10593
Kisko6rés; CS70 No. 5028 Bacsalmas; CS77 No. 11551, 11619 Pahi; CT05 No. 2035
Vérteskozma; No. 5497 Vértes Mts. K6hdnyas; No. 7276 Vértes Mts. Fani-volgy; CT09
No. 1108, 1176 Siittd; No. 1110, 1180 Dunaalmas; No. 1837 Neszmély; CT13 No. 1444
Patka; CT16 No. 4480, 7714, 8416, 8964, 9030, 9038, 9082, 10484, 10539 Vértes Mts.
Vinnyabiikki-volgy; CT19 No. 1091, 1162, 1519 Nyergestjfalu; No. 1101, 1167
Labatlan; CT23 No. 3332 Velence; CT32 No. 1555, 1977 Adony; CT36 No. 1845 Buda
hills; No. 4435 Paty; CT37 No. 10032 Piliscsaba; CT38 No. 5575, 10344 Pilis Mts,
Fekete-hegy; No. 11720 Kesztole; No. 14463 Pilisszentlélek; No. 14469 Pilis Mts.
Kétbiikkfa-nyereg; CT39 No. 1159, 1923 Esztergom; No. 3913 Visegradi Mts.; CT40
No. 563 Dunatijvaros; CT41 No. 679 Kulcs; CT45 No. 3256 Torokbalint; CT46 No.
3345 Buda hills; No. 10421 Budapest, Normafa; CT47 No. 7060 Budapest,
Juliannamajor; No. 7365 Solymar; CT48 No. 7281 Pilis Mts. Bolcsé-hegy; No. 9924,
9932 Pilis Mts. Malompatak-volgy; No. 9972 Pilis Mts. Sikéros; No. 9998, 10018, 10384,
9956 Pilis Mts. Apatkuti-volgy; No. 10013 Pilis Mts. Szako-nyereg; No. 10319, 10321,
10370, 10376 Pilis Mts. Dobogdkd; No. 10348, 10356 Pilis Mts. Kiraly-patak; No. 10404
Pilis Mts. Szentlaszl6-volgy; No. 10412, 10302 Pilis Mts. Hoffman-kunyhé; CT49 No.
1072, 1076 Visegrad; No. 1080, 1145, 10397 D6més; No. 1082, 1153, 11707 Pilismardt;
No. 1087, 1135 Szob; CT56 No. 720, 783 Csepel; No. 4164 Farkas-volgy; No. 14268
Budapest, Obudai-sziget; CT57 No. 704 Pomaz; No. 1541 Budakalasz; No. 14265
Budapest, Palotai-sziget; CT58 No. 1369, 1379, 1471, 1476, 1492, 1502, 11752
Szentendre; No. 1814 Pilis Mts. Domorkapu; No. 7190, 7193, 7194, 7195, 7894 Pilis Mts.
Lajosforras; No. 4174,4180, 9961 Pilis Mts. Biikkos-patak; No. 4562 Pilis Mts. Vorosko;
No. 7262, 7273, 7634 Pilis Mts. Lajosforras; No. 9979 Pilis Mts. Kiralykuti-kunyho; No.
10232 Pilis Mts. Kiradly-volgy; CTS9 No. 1530, 1538 Dunabogdany; No. 7109
Magyarkut; No. 9988 Pilis Mts. Lukacs-volgy; CT64 No. 11560, 11712 Ocsa; CT69 No.
8984, 9024 Penc; No. 10477 Vac; CT75 No. 4954 Maglod; CT77 No. 2810, 3069, 4505,
5185, 5560, 5883 Godollé; CT79 No. 3207,3212, 3226, 3231, 3245, 3265 Csévar; CT87
No. 3059, 3078, 7198 Bag, Pet6fi-forras; No. 3116 Aszod; CU30 No. 2072 Letkés; CUS0
No. 5236, 7115, 7124, 7331, 7340, 7599, 7698, 7991, 8027, 8033, 8050, 8068, 8077,
8081, 8095, 8423, 8437, 9001, 9047, 9065, 9622, 10294, 10460, 10464, 10473, 10575,
11768 Szendehely; CU61 No. 5239 Rétsag; CU71 No. 8969 Csesztve; No. 8982 between
Szente and Magyarnandor; No. 8990 Kétbodony; CU72 No. 5277 Ipolyszég; CU91 No.
8451, 8457, 8952, 8953 Alsotold; CU93 No. 4812 Endrefalva; No. 5284 Nogradszakal,
CU94 No. 5268 Litke; DS32 No. 1762, 1767, 2004, 2006, 2039 Szeged; No. 1769
Nagyfa; No. 2000 Atka; DS69 No. 5064 Szarvas; DT16 No. 4976 Jaszberény; DT19 No.
844, 4242 Matrahaza, DT82 No. 1035 Kishjszallas; DUO0 No. 4215, 4221
Matrakeresztes; DU02 No. 9090 Lucfalva; DU03 No. 5256 Karancslapujté; DU10 No.
11612 Kékestetd; DU12 No. 5890 Matraszele; DU20 No. 4248 Matra Mts. Nagylapat-
tetd; DU21 No. 2796, 7214 Naduajfalu; DU31 No. 8263 Pétervasara; DU33 No. 6951,
8976 Ivad; DU40 No. 2909 Egerbakta; No. 7423 between Sirok and Egerbakta; DUS1
No. 4638, 4660, 8566, 8567, 9207 Biikk Mts. Szarvaskd; No. 8280, 8281, 9221
Felsotarkany; DUS2 No. 789, 4669, 7593 Szilvasvarad; No. 9866 Biikk Mts. Leanyka-
volgy; No. 9871 Biikk Mts. Hatarhordd; No. 9880 Biikk Mts. Tothfalusi-volgy; No. 9892
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Biikk Mts. Gerenna-var; No. 9911 Biikk Mts. Harmaskut; No. 10494 Biikk Mts. Bélko;
DUS55 No. 4492 Kelemér; DU62 No. 2213, 2229, 2264 Biikk Mts. Omassa; No. 2216,
2219, 2244 Bukk Mts. Teknds-volgy; No. 2231, 2977, 5446 Biikk Mts. Garadna-volgy;
No. 4606, 4611, 4612, 4613, 4614, 4615 Biikk Mts. Bankut; No. 4616 Biikk Belhazi-
viznyeld; No. 4644 Biikk Mts. Javorkut; No. 7617 Répashuta; No. 10332 Biikk Mts.
Szaraz-vélgy; DU63 No. 2888 Biikk Mts. Orvénykd; No. 4384 Biikk Mts. Buzgokd;
DU66 No. 531, 690, 710, 3945 Aggtelek; No. 4828, 4834, 4844 Aggtelek, Haragistya;
No. 3034, 9073 Aggtelek, Vorosto; DU67 No. 793, 3312, 4685 Josvafo; DU72 No. 2166,
2168, 2176, 2177, 2184, 2188, 2190, 2196, 2198, 2202, 2203, 2212, 2240, 2248, 2249,
2254,2262,2993, 7226 Biikk Mts. Garadna-volgy; No. 3016 Biikk Mts. Felso-forras; No.
7624 Biikkszentkereszt; DU77 No. 560, 1569, 3285 Szin; No. 3123 Szinpetri; No. 3870
Szadvar; No. 4378 Alséhegy; No. 5187, 5189, 5729 Meteor-barlang; No. 11748 Szelce-
puszta; DU85 No. 516, 2851, 5170 Szendr6lad; DU86 No. 580, 3032, 3930, 3949
Szalonna; DU87 No. 3964, 3991 Bdédvaszilas; DU95 No. 5000 Tomor; EU26 No. 4226
Regéc; EU27 No. 3351 Telkibanya; EU35 No. 4268, 11655 Ohuta; No. 7576, 7591
Ujhuta; EU36 No. 4948, 7111, 11688 Zempléni Mts. Kékapu; No. 5449, 11643, 11685
Kishuta; No. 5461, 11671 Nagyhuta; No. 5468, 7566, 11632 Nagybozsva; No. 10248
Telkibanya; No. 10254, 11637, 11649, 11678, 14325 Rostallo; No. 11628 Zemplén Mts.
Senyd-volgy; EU37 No. 4941, 5992 Zempléni Mts. Fiizér; EU73 No. 3607 Ajak; EU84
No. 3507, 3581 Kisvarda; FU22 No. 4878 Tiszacsécse; WM89 No. 12053 Felsoszolndk;
WM99 No. 1766, 1856, 4704, 4807, 12046, 12064, 12085 Szakonyfalu; XL99 No. 4762
Dravatamasi; XL99 No. 10505 Barcs; XMO07 No. 8505, 8517 Velemér; No. 8541
Godorhaza; XMO08 No. 8514 Oriszentpéter; No. 8546 between Bajansenye and
Davidhaza; No. 12018 between 6riszentpéter and Kondorfa; No. 12244 between
Bajansenye and Oriszentpéter; XM09 No. 8535 Orfalu; No. 12068 Kondorfa; No. 12265
Ispank; XM17 No. 9147 Csesztreg; No. 11535, 11558 Kalocfa; No. 11576 Zalabaksa;
XM18 No. 8524 Csdde; No. 12027 Nagyrakos; XM19 No. 12036 Viszak; No. 12239
érimagyar(')sd; XM24 No. 4114, 4126, 4139, 4146, 9111 Muraratka; XM25 No. 5439
Tormaf6lde; No. 5443 Kényavar, No. 9126 Szemenyecsornye; No. 9136 Kerka-
szentkiraly; No. 9138 Dobri; XM27 No. 5399, 5405, 5406 Nova; No. 5727 between
Nagycenk and Kophaza; XM28 No. 6429 Irsapuszta; No. 12269 Zalalové; XM42 No.
5420 értilos; XM43 No. 14272 Molnéri; XMS52 No. 9176 Porrogszentpal, XM62 No.
9162 Csurgénagymarton; XM63 No. 9174 Somogycsicsd; XM65 No. 9010 Zalakaros;
XM67 No. 1925 Zala-folyd; XM69 No. 2871 Vidornyaszollos; XM70 No. 4765
Heresznye; XM75 No. 5417 Székedencs; XM76 No. 5413 Hollad; XM77 No. 10272,
11282, 11293, 11343, 11361 Balatonberény; XM78 No. 1390, 1404 Balaton, Szt Mihaly
kapolna; No. 1406, 2091, 7360 Keszthely; No. 1432 Gyenesdids; No. 4791 Petéhegy;
XMS8S No. 2152 Cserfekvés; XM87 No. 1876 Balatonfenyves; No. 2831 Bélatelep; No.
10076 Balatonmaria-fiirdd; No. 11308, 11335, 12380 Balatonfenyves; XM88 No. 4532,
4539, 4543 Badacsonytordemic; No. 11228, 11264 Szigliget; XM94 No. 3969
Nagybajom; XNOO No. 8123 Vasszentmihdly; XN12 No. 8140 Pornodapati; XN14 No.
3129, 10518 Koészeg; XN14 No. 5584, 8133, 8134, 8166, 8189, 8190, 10631, 10645,
11546, 11566, 11585, 11589, 11701, 11780, 14321 Velem; XN14 No. 8206 Cak; XN18
No. 5704, 5706 Brennbergbanya; No. 5725 Sopron, Kecske-patak; No. 10491 Sopron;
XN20 No. 12249 Nadasd; No. 12258 Kormend; XN25 No. 8180 Horvatzsidany; No.
11432 Zsira; XN36 No. 858, 867, 901, 906, 1294, 1324, 1344 Sopronhorpacs; No. 5693
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Rojtokmuzsaj; XN41 No. 5599 Kam; XN45 No. 13054 Csafordjanosfa; XN58 No. 13089
Csorna; No. 14292 Csorna, Csikos-éger; XN66 No. 5604 between Pali and Répcelak;
XN69 No. 14280 Ujr(')naf('i, Oregerd('i; XN72 No. 1858 Somlo; XN78 No. 13059, 13101
Tarnokréti; XN79 No. 2011 Novakpuszta; No. 2971, 2999 Magyarkimle; XN80 No.
10193 Bakony Mts. Agartetd; No. 10195 Felsonyirad; XN89 No. 2027 Lickdpuszta; No.
2968 Zsejke; XN90 No. 14333 Kapolcs; XN93 No. 11756 Bakony Mts.; XN99 No. 1266,
1316, 3013 Medve; XP60 No. 2017 Lajta Mts.; No. 2021, 5613, 6002 Mosonmagyardvar;
No. 2960 Mosonmagyarovar, Lajta-csatorna; XP61 No. 1480, 1525, 1566, 1600, 1601,
1611, 1622, 3880, 3978, 6021 Rajka; XP80 No. 1508 Dunaremete; YL28 No. 4737
Csanyoszrd; YL37 No. 4750 Vejti; YL38 No. 4743 Vajszlo; YMO03 No. 7152 Bészénfa;
YMO8 No. 659 1944 Balatonboglar; YM12 No. 2913, 7293, 9190, 10582 Ropolypuszta;
No. 2955 Simonfa; No. 7303 Zselickisfalud; YM13 No. 2922 Zselice; No. 2933, 10447
Zselicszentpal; YM19 No. 749 Tihany; No. 1065, 12374 Balatonfoldvar; YM23 No.
10455 Szentbalazs; YM29 No. 12390, 12399 Balatonendréd; YNO4 No. 4674, 4808
Bakony Mts. Odvaskd; YNO09 No. 1257, 1307 Vének; YN12 No. 4849 Marko; YN13 No.
4672 Bakony Mts. Koves-hegy; No. 14390 Pénzesgydr; YN14 No. 3382 Bakony Mts.;
No. 5513 Csesznek; No. 5521 Bakonyszentkiraly; No. 5528 Gézahaza; YN19 No. 1128
Gonyii; YN20 No. 11239 Paléznak; YN21 No. 4204 between Veszprém and Csopak;
YN26 No. 5508 Bakonyszombathely.

6.43 Lumbricus terrestris LINNEAUS, 1758
(Figs. 6.43.1-2.)

Lumbricus terrestris (part.) LINNEAUS, 1758 Systema Naturae, 10: 647.
Enterion herculeum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 180.
Lumbricus agricola HOFFMEISTER, 1842 Verm. Lumbric., p. 24.

Lumbricus infelix KINBERG, 1867 Ofv. Akad. Férh., 23: 98.

Lumbricus americanus PERRIER, 1872 N. Arch. Mus. Paris, 8: 44.
Lumbricus terrestris: ORLEY 1885 Ertek. term. tud. korébol, 15: 30.
Lumbricus studeri RIBAUCOURT, 1896 Rev. suisse Zool., 4: 5.

Lumbricus terrestris: MICHAELSEN 1900a Das Tierreich, 10: 511.
Lumbricus terrestris: SziTs 1909 Allattani Kozlemények, 8: 142.
Lumbricus herculeus: Pop 1943a Ann. Hist.-Nat. Mus. Hung., 36: 19.
Lumbricus terrestris: Z1Cst 1959a Acta zool. hung., 5: 433.

Lumbricus terrestris: Z1cs1 1968a Opusc. Zool. Budapest, 8: 130.
Lumbricus herculeus: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 352.
Lumbricus terrestris Z1cs1 1982a Acta zool. hung., 28: 443,

Lumbricus terrestris: EASTON 1983 Earthworm Ecology, p. 482.

Lumbricus terrestris: Z1cs1 1991 Opusc. Zool. Budapest, 24: 173.
Lumbricus terrestris: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 481.
Lumbricus terrestris terrestris: QU & BOUCHE 1998a Doc. pedozool. integrol., 4: 192.

Description — External — Body length 90-300 mm, diameter 6-8 mm, 110-180

segments. Colour dark red or violet dorsally, yellowish ventrally. Head tanylobous, first
dorsal pore between 7/8, 8/9. Glandular tumescence usually on 25, 26, 27 ab. Sctae
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closely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd = 6.6: 1.:5.4:1:18.
Clitellum extends on segments 31, 32-37 saddle-shaped. Tubercles on 33-36 canoe-
shaped bands. Male pore on 15, large, with glandular crescent protruding into the
neighbouring segments. Nephropores irregularly alternate between b and above d.
Internal — Dissepiments 6/7-9/10 slightly thickened. Crop in 15-16, gizzards in 17-18.
Two pairs of testes in 10, 11, enclosed in oesophageal testis sacs. Three pairs of seminal
vesicles in 9, 11, 12. Receptacula seminis two pairs in 9/10, 10/11 open in setal line cd.
Calciferous glands in 10—12 with lateral pouches in 10. Excretory system holonephridial
with J-shaped nephridial bladders, hook backwards. The longitudinal muscle layer is of
pinnate type (fig. 6.43.1).

Fig. 6.43.1. Longitudinal musculature of Lumbricus terrestris.

Remarks — The name Lumbricus terrestris is frequently used even in scientific papers
synonymously with “earthworm” and refers completely to unrelated species.

Ecology — L. terrestris is the only anecic species that became peregrine. Because of its
large body-size it has remarkable effect in the biological breakdown of leaf litter where
it occurs. According to the investigation of Zicsi (1982b) the litter consumption of an
animal could reaches 69.9 g dry mass pro year and the cast production 131.9 g dry mass
pro year. L. terrestris defecates mainly onto the surface, only 26.9 % of the total
excrements are put into the soil.

In arable fields where dead plant materials are missing L. terrestris could become a
pest by pulling the seedlings into the burrows (PRENNER & NAGY 1966).

Distribution — This species is native in the Palearctis, but it has been introduced extra
tropically all over the world. In Hungary it might be introduced, and shows a syn-
anthropic distribution. Occasionally it is spread into nearby forests where other large-
bodied species are missing.

Distribution in Hungary (fig. 6.43.2) — BS89 No. 11322 Balatonszabadi; CT23 No.
1636 Gardony; CT45 No. 7322 Torokbalint; No. 10201 Budadrs; No. 3236 Budapest,
Kamaraerdd; CT46 No. 1694 Budakeszi; No. 3239 Budapest, Sagvari-liget; No. 10422
Budapest, Normafa; CT47 No. 7389, 7630, 7685, 7718, 7719, 11529 Solymar; CT48 No.
12772 Pilisszentkereszt; CT56 No. 1761 Budapest, Margitsziget; No. 6441 Buda; No.
12769 Budapest, Engels tér; CU91 No. 8461 Alsétold; DS32 No. 1710, 1711, 1712, 1719
Szeged; DS73 No. 5033 Pitvaros; DS82 No. 952, 1276 Mezdhegyes; DT52 No. 5210
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Torokszentmiklos; DT94 No. 8400 Karcag; DU10 No. 11611 Matra Mts. Kékestetd;
DU20 No. 4240 Matra Mts. Koszoru-patak; DU31 No. 7232 Pétervasara; DU52 No. 9906
Biikk Mts. Tothfalusi-volgy; DUS4 No. 567 Putnok; DU61 No. 5672 between Cserépfalu
and Holldsteto; ET46 No. 5314 Debrecen; ETS58 No. 1716 Bokonye; EU32 No. 14381
Tokaj; EU35 No. 11676 Ujhuta; EU45 No. 3468 Sarospatak; No. 3483 Sarospatak,
Végardo; XMO8 No. 8513, 8516 ériszentpéter; XM18 No. 12023, 12072 Nagyrakos;
XM19 No. 12050 Vadasa-t6; XM25 No. 9134, 9135 Kerkaszentkiraly; XM28 No. 12267
Zalalovo; XM42 No. 5430 értilos; XM48 No. 4695, 4696 Zalaegerszeg; XM78 No. 1403
Balaton, Szt. Mihaly kapolna; No. 1431 Gyenesdias; No. 1728, 1741, 2064, 2093, 2127,
2137 Keszthely; XM88 No. 14351, 14352 Szigliget; XN14 No. 11581 Velem; XN18 No.
878, 10492 Sopron; No. 5695 Brennbergbanya; XN28 No. 14284 Sopron, Szarhalmi-
erd6; XN32 No. 4194 Tanakajd; XN36 No. 859, 868, 885, 907, 1201, 1289, 1336, 1353
Sopronhorpécs; XN45 No. 13070 Csafordjanosfa; XN47 No. 863, 912 Pet6haza; XN57
No. 13066, 13106 Osli, Tolosi-erdo; XN57 No. 14296 Ontésmajor; XN58 No. 13103
Csorna; No. 13110 Osli, Patyi-haz; XN68 No. 13064 Ontésmajor, Boldogasszonyi-erdd;
XN78 No. 13060, 13102 Tarnokréti; No. 14291 Magloca; XN79 No. 13081 Lébény;
XN98 No. 5612 Gyor; XP60 No. 6009 Levél; XP80 No. 11713 Cikola-sziget; YM06 No.
10570 Somogyvar; YMO8 No. 11399 Balatonboglar; YMO09 No. 11255, 14330
Balatonszepezd; YM19 No. 3145, 3148 Tihany; YM19 No. 11766 Sajkod; YNOO No.
14337 Pula; YN10 No. 14360, 14373 Koloska-patak; YN13 No. 14389 Pénzesgyor.
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Fig. 6.43.2. Distribution of Lumbricus terrestris in Hungary.

Pedozoologica Hungarica



Earthworms of Hungary 191

Genus Octolasion ORLEY, 1885

Enterion (part.) SAVIGNY, 1826 Mem Ac. Fr., 5: 179.

Alyattes KINBERG, 1867 Ofv. Akad. Forh., 23: 97. (non Thomson, 1864 Coleoptera)
Lumbricus (part.): ORLEY 1881a Math. és term. tud. kozlemények, 16: 584.
Octolasion (part.): ORLEY 1885 Ertek. term. tud. korébol, 15(18): 13.
Allolobophora (Octolasion) (part.): RosA 1893a Mem. Acc. Torino, 43: 424.
Octolasia: RosA 1896 Boll. Mus. Torino, 11: 3.

Octolasium (part.): MICHAELSEN 1900a Das Tierreich, 10: 504.

Octolasium (Incolore) OMODEO, 1952a Arch. zool. Ital., 37: 47.

Octolasium (Octolasium): OMODEO 1956 Arch. zool. Ital., 41: 175.

Octolasium: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 253.

Octolasion: GATES 1975 Megadrilogica 2: 4.

Octolasium (part.): PEREL 1976b Zool. Zh., 55: 834.

Octolasium (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 202.
Octolasium: Z1cs1 1982a Acta zool. hung., 28: 443.

Octolasion: EASTON 1983 Earthworm Ecology, p. 482.

Octolasion: SiMS 1984 Boll. Zool. Nom., 41(4): 254.

Octolasion: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 463.

Octolasion (part.): PEREL 1997 Earthworms of Russia, p. 60.

Octolasion: Z1cs1 & Csuzpi 1999 Rev. suisse Zool., 106: 999.

Octolasion: Qu & BoucHE 1998b Doc. pedozool. integrol., 3: 203.

Type species — Lumbricus terrestris var. lacteus ORLEY, 1881a (subsequent designation
Int. Com. Zool. Nom. Op. 1403).

Diagnosis — External. Colour usually whitish, sometimes with dark pigmentation. Head
epilobous, first dorsal pore around intersegmental groove 10/11. Setae in closer pairs
laterally and more wider ventrally (ab >> cd). Male pore on 15 between setae b—c, great,
usually intruding into the neighbouring segments. Nephropores aligned in setal line b.
Internal — Two pairs of testes in 10 and 11, sometimes in perioesophageal testis sacs. Four
pairs of seminal vesicles in 9-12. Spermathecae two pairs in 9/10, 10/11, open around
setal lines c. Calciferous glands in 10—12, with lateral diverticula in 10. Last pair of lateral
hearts in 11 and a pair of extraoesophageals in 12. Excretory system holonephridial.
Nephridial bladders are of ocarina-shape (fig. 3.15D). Longitudinal musculature is of
pinnate type.

Remarks — MICHAELSEN (1900) changed the Greek endings of the genus to Latin ones.
According to the Zoological Nomenclature the original spelling is to be maintained,
therefore the correct name is Octolasion. Omodeo (1952a) divided the genus into two
subgenera; Octolasium (Incolore) and Octolasium (Purpureum) that subsequently changed
to Octolasium (Octolasium) and Octolasium (Octodrilus) OMODEO, 1956. According to the
rules of the Zoological Nomenclature the name Octolasium (Incolore) is a junior synonym
of Octolasion (Octolasion), but the name Octolasion (Purpureum) had precedence over
Octolasion (Octodrilus) although earthworm taxonomists widely used the latter one. SimMs
(1984) applied this case to the Commission of Zoological Nomenclature, and the
Commission using its plenary power suppressed the senior synonym Octolasion
(Purpureum) in favour of Octolasion (Octodrilus) with opinion No. 1403.
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Table 6.9. Distinguishing characters of the Ocfolasion species in Hungary.

Species Clitellum | Tubercles | Vesicles | Spermathecae | Nephridial bladders [ Musculature
O. cyaneum 29-34 30-33 9-12 9/10, 10/11 ¢—d | ocarina-shaped pinnate
O. lacteum 30-35 31-34 9-12 9/10, 10/11 ¢—d | ocarina-shaped pinnate
O. lacteovicinum|29-35 229235 | 9-12 9/10, 10/11 ¢—d | ocarina-shaped pinnate
O. montanum  |32-36 ¥ 32236 | 9-12 9/10, 10/11 ¢—d | ocarina-shaped pinnate
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6.44 Octolasion cyaneum (SAVIGNY, 1826)
(Figs. 6.44.1-4.)

Enterion cyaneum SAVIGNY, 1826 Mem. Acad. Sci. Inst. Fr., 5: 181.

Lumbricus cyaneus: DUGES 1837 Ann. Sci. Nat., (2)8: 17.

Lumbricus stagnilis (part.) HOFFMEISTER, 1845 Regenwiirmer, p. 35.

Lumbricus alyattes KINBERG, 1867 Ofv. Akad. Forh., 23(4): 99.

Allolobophora studiosa MICHAELSEN, 1890b Arch.Ver. Mecklenb., 44: 50.
Allolobophora (Octolasion) cyanea: Rosa 1893a Mem. Acc. Torino, 43: 424.
Octolasium cyaneum: MICHAELSEN 1900a Das Tierreich, 10: 506.

Helodrilus (Dendrobaena) kempi STEPHENSON, 1922 Rec. Ind. Mus., 24: 441.
Octolasium cyaneum: Z1csi 1968a Opusc. Zool. Budapest, 8: 141.

Octolasium cyaneum var. armoricum BOUCHE, 1972 Inst. Nat. Rech. Agron., p. 260.
Octolasium cyaneum: PEREL 1979 Range and regularities in the distr. earthworms, p. 204.
Octolasion cyaneum: GATES 1982 Megadrilogica, 4(1-2): 28.

Octolasium cyaneum: Z1CS1 1982a Acta zool. hung., 28: 444.

Octolasion cyaneum: EASTON 1983 Earthworm Ecology, p. 483.

Octolasion cyaneum: FENDER 1985 Megadrilogica, 4(5): 125.

Octolasion cyaneum: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 227.
Octolasion cyaneum: REYNOLDS 1995 Earthworm Ecology and Biogeography, p. 12.
Octolasdion cyaneum: Z1cs1 and Csuzpi 1999 Rev. suisse Zool., 106: 999.

Octolasion cyaneum cyaneum: Qiu & BOUCHE 1998a Doc. pedozool. integrol., 4: 192.

Description — External — Body length 65-140 mm, diameter 6-8 mm, 100-160
segments. Colour usually whitish, pigmentation lacking. Head epilobous, first dorsal
pore around intersegmental groove 10/11. Glandular tumescence usually on 10, 18,
19-22 ab or abcd. Setae in closer pairs anteriorly and somewhat wider posteriorly; setal
arrangement on segment 10: aa:ab:bc:cd:dd = 4.5:1.25:3:1:17.5 and after the clitellum:
aa:ab:be:ed:dd = 4:1.5:1.7:1:10. Clitellum extends on segments 29-34, saddle-shaped.
Tubercles as white bands on 30-33. Male pore on 15 between setae b—c, great usually
intruding into the neighbouring segments. Nephropores aligned in b. Internal —
Dissepiments 6/7-8/9 slightly, 9/10—14/15 strongly thickened. Crop in 15-16, gizzards in
17—-18. Two pairs of testes in 10, 11, and four pairs of seminal vesicles in 9—12.
Spermathecae two pairs in 9/10, 10/11, open between setal lines c—d. Calciferous glands
in 10-12, with lateral diverticula in 10. Last pair of lateral hearts in 11 and a pair of
extraoesophageals in 12. Excretory system holonephridial. Nephridial bladders are
ocarina-shaped. Typhlosole anchor-shaped, the cross-section of longitudinal muscle layer
is of pinnate type (fig. 6.44.1, 6.44.2).

Remarks — This species is a widely distributed earthworm with different parthenogenetic
morphs. Its occurrences are usually associated with human activity.

Ecology — O. cyaneum is an endogeic worm living in the mineral soil layer. It has no
special preferences towards soil type and shows a wide range of pH tolerance (5.2-8.0)
(Reynolds 1977).
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Fig. 6.44.2. Typhlosole of Octolasion cyaneum.

Distribution — O. cyaneum is native in the Palearctis and may have had an Atlantic
distribution (fig. 6.44.3), but it has been widely introduced by man and its present range
comprises Europe, North America, South America, India and Australasia (Gates 1972).

Distribution in Hungary (fig. 6.44.4) — CT56 No. 3863 Budapest, Botanical Garden,
No. 10896 Budapest, Margitsziget; DS82 No. 1278 Mezdhegyes.
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Fig. 6.44.3. Distribution of Octolasion cyaneum in Europe.
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Fig. 6.44.4. Distribution of Octolasion cyaneum and Octolasion lacteovicinum in Hungary.

6.45 Octolasion lacteovicinum Z1csl1, 1968

(Figs. 6.44.4., 6.45.1-2.)

Octolasium lacteovicinum Z1cs1, 1968b Acta zool. hung., 14: 236.
Octolasium lacteovicinum: Z1csi 1968a Opusc. Zool. Budapest, 8: 141.
Octolasium lacteovicinum: Z1cS1 1982a Acta zool. hung., 28: 444,
Octolasion lacteovicinum: EASTON 1983 Earthworm Ecology, p. 483.

Octolasium lacteovicinum: Zicsi 1991 Opusc. Zool. Budapest, 24: 180.
Octolasion lacteovicinum: Qiu & BouCHE 1998a Doc. pedozool. integrol., 4: 192.
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Description — External — Body length 35-54 mm, diameter 3—4 mm, 68—129 segments.
Colour usually grey. Head epilobous, first dorsal pore in 10/11. Glandular tumescence
usually lacking. Setae in closer pairs anteriorly and somewhat wider posteriorly; setal
arrangement on segment 10: aa:ab:bc:cd:dd = 8.3:1.3:2.7:1:13.3 and after the clitellum:
aa:ab:bc:ed:dd =2.3:1.1:1.3:1:4.3. Clitellum extends on segments 29-35, saddle-shaped.
Tubercles as white bands on 42 29-35. Male pore on 15 between setae b—c, great,
intruding into the neighbouring segments. Nephropores aligned in setal line b. Internal —
Dissepiments 6/7-8/9 slightly, 9/10-14/15 considerably thickened. Crop in 15-16,
gizzards in 17—-18. Two pairs of testes in 10, 11, and four pairs of seminal vesicles in 9—12.
Spermathecae two pairs in 9/10, 10/11, open between setal lines c—d. Calciferous glands
in 10-12, with lateral diverticula in 10. Last pair of lateral hearts in 11 and a pair of
extraoesophageals in 12. Excretory system holonephridial. Nephridial bladders are of
ocarina-shape. Typhlosole anchor-shaped, the cross-section of longitudinal muscle layer
is of pinnate type (fig. 6.45.1, 6.45.2).

Fig. 6.45.2. Typhlosole of Octolasion lacteovicinum.

Remarks — This species is known only from the environs of G6d6116, Hungary.

Ecology — O. lacteovicinum is an endogeic worm living in the mineral soil layer. It occurs
on moist black sandy soil.

Distribution — Hungary.
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Distribution in Hungary (fig. 6.44.4) — CT77 No. 5184, 5553, 5649, 5650, 5652, 5880,
10895 Godolls.

6.46 Octolasion lacteum (ORLEY, 1881)
(Figs. 6.46.1-3.)

Lumbricus terrestris var. lacteus ORLEY, 1881a Math. és term. tud. kozlemények, 16: 584.

Lumbricus terrestris var. rubidus ORLEY, 1881a Math. és term. tud.kézlemények, 16: 584.

Allolobophora profiuga Rosa, 1884 Lumbric. Piemonte, p. 47.

Octolasion lacteum: ORLEY 1885 Ertek. term. tud. korébol, 15(18): 21.

Octolasion gracile ORLEY 1885 Ertek. term. tud. korébél, 15(18): 18.

Octolasion rubidum: ORLEY 1885 Ertek. term. tud. korébél, 15(18): 16.

Octolasion profugum: ORLEY 1885 Ertek. term. tud. korébél, 15(18): 17.

Allolobophora cyanea profuga var. sylvestris RIBAUCOURT, 1896 Rev. suisse Zool, 4: 95.

Allolobophora (Octolasion) profuga: MICHAELSEN 1900c Abh. ver. Hamburg, 16: 16.

Octolasium lacteum: MICHAELSEN 1900a Das Tierreich, 10: 506.

Octolasium lacteum: SziTs 1909 Allattani Kozlemények, 8: 139.

Octolasium lacteum: Popr 1943a Ann. Hist.-Nat. Mus. Hung., 36: 17.

Eophila himalayana CERNosvITOV, 1937 Rec. Ind. Mus., 39: 109.

Octolasium lacteum: Z1cs1 1968a Opusc. Zool. Budapest, 8: 141.

Octolasium lacteum lacteum: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 253.

Octolasium lacteum gracile: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 257.

Octolasion tyrtaeum (SAVIGNY, 1826): GATES 1973 Bull. Tall Timbers Res. Station, 14: 35.

Octolasium lacteum: PEREL 1979 Range and regularities in the distr. earthworms, p. 204.

Octolasion tyrtaeum: GATES 1982 Megadrilogica, 4(1-2): 28.

Octolasium lacteum: Z1cs1 1982a Acta zool. hung., 28: 444,

Octolasion lacteum + Octolasion tyrtaeum: EASTON 1983 Earthworm Ecology, p. 483.

Octolasium lacteum gigantheum MRSIC, 1983 Biol. Vestn., 31(2): 56.

Octolasion tyrtaeum: FENDER 1985 Megadrilogica 4(5): 126.

Octolasium lacteum: Z1cs1 1991 Opusc. Zool. Budapest, 24: 180.

Octolasion tyrtaeum (ORLEY, 1881) (laps.): MRSIC 1991 Acad. Sci. Art. Slov. (Hist.
Nat.), 31: 347.

Octolasion tyrtaeum: REYNOLDS 1995 Earthworm Ecology and Biogeography, p. 12.

Octolasion lacteum: Z1cs1 & Csuzpi 1999 Rev. Suisse Zool., 106: 1000.

Octolasion tyrtaeum tyrtaeum + Octolasion tyrtaeum gracile: QiU & BOUCHE 1998a
Doc. pedozool. integrol., 4: 192.

Description — External — Body length 30—180 mm, diameter 2—8 mm, 50-230 segments.
Colour usually whitish, sometimes with dark pigmentation. Head epilobous, first dorsal
pore around intersegmental groove 10/11. Glandular tumescence usually on 9—-12, 20-22
ab. Setae in closer pairs anteriorly and somewhat wider posteriorly; setal arrangement on
segment 11 aa:ab:bc:ed:dd = 5:1.3:3.3:1:12.5 and after the clitellum: aa:ab:bc:cd:dd =
2.6:1.3:1.5:1:6.3. Clitellum extends on segments 30-35, saddle-shaped. Tubercles as
white bands on 31-34. Male pore on 15 between setae b—c, great, usually intruding into
the neighbouring segments. Nephropores aligned in setal line b. Internal — Dissepiments
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6/7-8/9 slightly, 9/10-14/15 strongly thickened. Crop in 15-16, gizzards in 17-18. Two
pairs of testes in 10, 11, and four pairs of seminal vesicles in 9-12. Spermathecae two
pairs in 9/10, 10/11, open between setal lines c—d. Calciferous glands in 10-12, with
lateral diverticula in 10. Last pair of lateral hearts in 11 and a pair of extraoesophageals
in 12. Excretory system holonephridial. Nephridial bladders are of ocarina-shape.
Typhlosole anchor-shaped, the cross-section of longitudinal muscle layer is of pinnate
type (fig. 6.46.1, 6.46.2).

Fig. 6.46.2. Typhlosole of Octolasion lacteum.

Remarks—This species is a widely distributed earthworm with different parthenogenetic
morphs. This might be the reason of the great size variability observed.

There is some nomenclatural confusion regarding this species. For seventy years all
over the world the epithet lacteum was used, when GATES (1973) proposed its synonymy
with tyrtaeum. This point of view slowly penetrated all the English based literature and
by now it is widely used. Unfortunately the description of Enterion tyrtaeum SAVIGNY,
1826 inadequate to such an extent that even its generic affiliations could be questioned.
This is the reason why MICHAELSEN (1900a) regarded Enterion tyrtaeum as species
incertae sedis in the genus Lumbricus. We do believe that the stability of the
nomenclature has precedence over a dubious synonymy, and the name Octolasion
lacteum should be regarded as valid.
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Ecology — O. lacteum is an endogeic worm living in the mineral soil layer. It has almost
no preferences towards the soil type, but Zicsi (1968a) reported a higher frequency on
calcareous soils. Defecation takes places mainly within the soil, and the daily cast
production is about 113 mg dry matter pro 1g living weight (Zicsi 1974a)

Distribution — O. lacteum is native in the Palearctis but it has been widely introduced by
man and its present range comprises Europe, North America, South America, Africa and
Australia (GATES 1972).
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Fig. 6.46.3. Distribution of Octolasion lacteum in Hungary.

Distribution in Hungary (fig. 6.46.3) — BR98 No. 3128 Villanyi Mts.; No. 7315
Szarsomlyo; BS76 No. 12877 Somogydordcske; BS80 No. 816, 846 Mecsek Mts.; No.
827,3176, 4730 Mecsek Mts. Misina; No. 3169 Mecsek Mts. Hidegkut-forras; No. 4859
Mecsek Mts. Tubes; No. 1966, 4774, 7160 Pécs; BS81 No. 3196 Mecsek Mts. Mély-
volgy; BS89 No. 11325 Balatonszabadi; BT78 No. 1120 Acs; BT80 No. 744, 11374,
11392 Balatonaliga; BT81 No. 11288, 11317 Between Balatonkenese and Fiizfo; BT86
No. 5518 Vérteskéthely; BT89 No. 1115 Komarom; BT91 No. 4206 Polgardi; BT96 No.
5501 Bokod; CR49 No. 5009, 5015 Gara; CS12 No. 14449, 14453 Bataapati; CS18 No.
3044, 3052 Cece; CS20 No. 1826 Bar; CS31 No. 4847 Szeremle; No. 5004 Porboly;
CS35 No. 1885 Gerjen; CS36 No. 756, 764 Paks; CS41 No. 4853 Mariakonnye; No. 5006
Between Baja and Vaskut; CS42 No. 1054 Ersekcsanad; CS48 No. 550, 617, 622, 639,
642, 803, 810, 1438, 1872, 2824, 3026, 4521 Dunafoldvar; CS50 No. 5026 Bacsbokod;
CS65 No. 1641 Kecel; CS77 No. 11621 Pahi; CTO05 No. 2032 Vérteskozma; No. 5490,
5495 Vértes Mts. Kohanyas; CT09 No. 1105, 1175 Sittd; No. 1838 Neszmély; CT13 No.
1441 Patka; CT16 No. 4478 Szar; No. 4474, 7121, 7710, 8415, 8959, 9035, 9040, 9086,
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10260, 10483, 14369 Vértes Mts. Vinyabiikki-volgy; CT19 No. 1517 Nyergestjfalu; No.
10545 Pusztamarot, CT26 No. 5480 Bicske; CT32 No. 1553, 1985 Adony; CT33 No.
2876 Baracska; CT34 No. 615 Martonvasar; CT36 No. 3338 Budajend; No. 4412
Between Zsambék and Budakeszi; No. 4419 Paty; CT37 No. 4401 Perbal; No. 10037
Piliscsaba; CT38 No. 10220, 10338, 10346 Pilis Mts. Fekete-hegy; No. 14462
Pilisszentlélek; No. 14468 Pilis Mts. Kétbiikkfa-nyereg; CT39 No. 1155 Pilismarot; No.
3912 between Esztergom and Visegrad; CT40 No. 566 Dunaujvaros; CT41 No. 681
Kulcs; CT45 No. 4441, 4485 Budapest; No. 2940 Budapest, Sasad; No. 7320
Torokbalint; CT46 No. 4159 Budapest, Farkas-volgy; No. 6443 Budapest, Buda; No.
1846 Budapest, Harsbokor-hegy; No. 2269 Budakeszi; No. 3339, 3344 Budapest,
Sagvari-liget; No. 10419 Budapest, Normafa; No. 14269 Budapest, Viranyos; CT47 No.
7059 Juliannamajor; No. 7248, 7251, 7259, 7362, 7390, 7632, 7633, 7636, 11530
Solymar; CT48 No. 4189 Pilis Mts. Biikki-puszta; No. 7283 Pilis Mts. Bolcs6-hegy; No.
9921, 9922 Pilis Mts. Hoffmann-kunyho; No. 9930, 9934 Pilis Mts. Széke-forras volgye;
No. 9942 Pilis Mts. Ram-szakadék; No. 9977 Pilis Mts. Sikaros; No. 10003, 10004,
10019 Pilis Mts. Apatkuti-volgy; No. 10015 Pilis Mts. Szako-nyereg; No. 10227 Pilis
Mts. Vordsdagonya; No. 10325, 10372, 10380 Pilis Mts. Dobogokd; No. 10353, 10357
Pilis Mts. Kiraly-patak; No. 10406 Pilis Mts. Szentlaszlo-volgy; No. 12771
Pilisszentkereszt; CT49 No. 1085 Szob; No. 1081, 1152, 10304, 10310, 10318, 11732,
11743, 10297 Pilismarot; No. 9947, 9959, 10031 Pilis Mts. Lepence-patak; CT53 No.
10327 Bugyi; CTS5 No. 724, 731 Csepel; CT56 No. 3867 Budapest, Botanical Garden;
No. 1467 Budapest, Margitsziget; CT57 No. 701 Pomaz; No. 14266 Budapest, Palotai-
sziget; CTS58 No. 1368, 1377 Szentendrei-sziget No. 11751 Szentendre; No. 2817
Also6gdd; No. 3038 Leanyfalu; No. 7192, 7196, 7266, 7274, 7893 Pilis Mts. Lajosforras;
No. 4172, 4186, 9964, 9967 Pilis Mts. Biikkos-patak; No. 4199 Pilis Mts. Vorosko; No.
9983 Pilis Mts.Kiralykuti-kunyhd; CTS9 No. 1535 Dunabogdany; No. 7106, 8117
Magyarkut; No. 9990 Pilis Mts. Lukacs-arok; CT64 No. 11710, 11777 Ocsa; No. 10478
Vac; CT75 No. 4958 Maglod; CT77 No. 2808, 4491, 4506, 5552, 5556, 5651 Godollo;
CT79 No. 3218, 3225, 3233, 3244, 3271 CsOvar; CT85 No. 4964 Mende; CT87 No.
2802, 3058, 7204 Bag, Petdfi-forras; CT95 No. 4968 Téapidszecsd; CU30 No. 2069,
2080, 2084, 9184 Letkés; CU31 No. 4591 Borzsony Mts. Csovanyos; CU40 No. 4597
Borzsony Mts. Sajkut-domb; CUS0 No. 5232, 7117, 7128, 7241, 7335, 7338, 7600, 7701,
7702, 7703, 7704, 7705, 7996, 8025, 8026, 8034, 8039, 8046, 8054, 8062, 8064, 8072,
8078, 8082, 8087, 8091, 8096, 8212, 8213, 8418, 8430, 843, 8432, 8433, 8434, 8999,
9000, 9043, 9071, 9623, 9624, 10295 10459, 10465, 10470, 10489, 10578, 11771
Szendehely; CU61 No. 5240 Rétsag; No. 5247 Ersekvadkert; CU71 No. 8968 Csesztve;
No. 8983 between Szente and Magyarnandor; No. 8991 Kétbodony; CU72 No. 5274
Ipolyszog; CU82 No. 5261 Orhalom; CU91 No. 8448, 8449, 8458, 8949, 9054, 9055
Alsotold; CU93 No. 4814 Ludéanyhalédszi; No. 5283 Nogradszakal, DS28 No. 11571
Tiszaalpar; DS32 No. 1735 Szeged Algyd; No. 1755 Szeged; No. 1765 Nagyfa; DS39 No.
3616 Kécske; DS69 No. 5066 Szarvas; DS71 No. 978, 5626 Kovegy; DS74 No. 5047
Totkomlos; DS82 No. 930, 946, 958, 968, 972, 985,991, 1185, 1212, 1215, 1221, 1227,
1238, 1277, 5638, 5643, 9233 Mezohegyes; DT16 No. 4973 Jaszberény; DT18 No. 1764
Gyongyoshaldsz; DT19 No. 5546 Matrahaza; DT22 No. 5220 Abony; DT42 No. 5226
Tiszaptispoki; DT59 No. 2986 Kerecsend; DT82 No. 1852 Kistjszallas; DT87 No. 2985
Tiszafiired; DT96 No. 8396 Ohat; DU00 No. 4218, 7236 Matrakeresztes; DU02 No. 5291
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Kishartyan; No. 9089 Lucfalvai eldgazas; DU03 No. 5255 Karancslapujté; DU10 No.
2271 Matraszentistvan; No. 7221 Galyatetd; No. 7237 Matraszentimre; No. 11614
Keékestetd; DU12 No. 5893 Matraszele; DU20 No. 4237 Matra Mts. Koszoru-patak; No.
4254 Matra Mts. Koszortis-patak; No. 5622 Matra Mts. Saskd; DU21 No. 3284, 7213,
7545, 10416 Naduajfalu; DU22 No. 5896, 5900, 5906 Barna; DU23 No. 5909 Cered,;
DU31 No. 8267, 8268, 8269, 8270 Pétervasara; DU32 No. 2890, 7377 Tarnalelesz; No.
5663 Szentdomonkos; DU33 No. 5534, 6937, 6950, 8978 Ivad; DU40 No. 7408, 7416,
7420 between Sirok and Egerbakta; DU43 No. 7386 Borsodnadasd; DU44 No. 5530 Ozd;
DUS1 No. 4427, 5174, 8278, 9225 Fels6tarkany; No. 4639, 4663, 8564, 9205 Szarvasko;
DUS52 No. 787, 4666 Szilvasvarad; No. 5620 Biikk Mts. BEélkd; No. 9862, 9865, 9870
Biikk Mts. Leanyka-volgy; No. 9874, 9877 Biikk Mts. Hatarhordd; No. 9883, 9885, 9897,
9902, 9910, 9919 Biikk Mts. Toéthfalusi-volgy; No. 9915 Biikk Mts. Harmaskuat; DUS3
No. 7627 Nekézseny; DUS4 No. 4831 Putnok; DUSS No. 4493, 4837, 5539 Kelemér;
DU60 No. 7650, 7651, 8099, 8100, 8286 Sikfokut; No. 8016 Istvankat; DU61 No. 5670,
5673, 5679, 5684 Cserépfalu; DU62 No. 2208, 2218 Biikk Mts. Teknds-volgy; No. 2233,
2973, 5447 Biikk Mts. Garadna-volgy; No. 4604 Biikkk Mts. Bankut; No. 4619 Biikk Mts.
Belhazi-viznyeld; No. 10329 Biikk Mts. Javorkut; No. 10333 Biikk Mts. Szaraz-volgy;
DU63 No. 4382 Biikk Mts. Buzgdkd; No. 4390, 4394 Biikk Mts. Orvénykd; DU66 No.
501, 523, 532, 538, 667, 684, 688, 695, 700, 712, 1575, 1587, 2135, 2897, 3941, 4444,
4454, 9074, 5659 Aggtelek; No. 4827, 4833, 4843 Aggtelek, Haragistya; DU67 No. 794,
1941, 3100, 3277, 3297, 3305, 3311, 3318, 3323, 5543, 5911, 7211 Josvaf6; DU72 No.
2181,2187,2195, 2205, 2243, 2253,2261, 7229 Biikk Mts. Toégazdasag; No. 2992, 3125
Biikk Mts. Csokas-forras; No. 3014 Biikk Mts. Felso-forras; No. 3365, 4169 Lillafiired;
No. 7623 Biikkszentkereszt; DU76 No. 2906 Szendrd; DU77 No. 511, 3118 Szinpetri;
No. 558, 3291 Szin; No. 3869 Szadvar; No. 3923, 3953 Acskd; No. 4465 Also-hegy; No.
5186, 5188 Meteor-barlang; DU8S No. 522 Szendrélad; DU86 No. 576, 582, 1030, 1726,
1934,3031, 3929, 3948, 4003 Szalonna; DU87 No. 3928, 3952, 3962, 3989 Bodvaszilas;
DU93 No. 4992 Szikszo; ES02 No. 983 Battonya; ET08 No. 7081 Ujszentmargita; ET23
No. 9058 Sap; ET51 No. 5392 Artand; ET89 No. 3356 Nyirbator; ET99 No. 11158,
11163, 11164, 11175, 11182, 11189, 11196 Batorliget; No. 11169, 11192, 11200
Batorliget Fényi-erdd; EU23 No. 5731 Zemplén Mts. Varhegy-forras; EU26 No. 4223,
4228, 4229, 7570, 11634, 11651 Regéc; EU27 No. 3350, 5476 Telkibanya; EU35 No.
2767 Zemplén Mts. Hercegkut; No. 2768 Zemplén Mts. Cifrakat; No. 4265, 11667
Ohuta; No. 7574, 11675 Ujhuta; EU36 No. 2988, 10241, 10243, 10252, 11627, 11647,
11662, 11679 Rostallo; No. 4950, 11690 Zemplén Mts. Kdkapu; No. 5458, 11641, 11687
Kishuta; No. 5469, 7561, 7562, 7564, 7565, 7573 Nagybodzsva; EU37 No. 5991, 7555,
11693 Fiizér; EU38 No. 7580 Zemplén Mts. Nagymilic; EU43 No. 2106 Kortvélyes;
EUA4S5 No. 3475 Sarospatak, Végardd; EUS1 No. 8973, 8996 Nyiregyhaza; EU64 No.
3555 Dombrad; EU72 No. 3527, 3532, 3612 Berkesz; No. 3544, 3545, 3546 Nyirtass;
EU73 No. 3518 Rétkozberencs; No. 3536, 3589, 3604, 3651, 3670 Ajak; No. 3622, 3631
Patroha; EU83 No. 3562, 3642 Szabolcsbaka; No. 3636 Lovopetri; EU84 No. 3506,
3579, 3599, 3620 Kisvarda; No. 3513, 3634 Jéke; EU85 No. 3565 Tiszabezdéd; FUO03
No. 14375 Jand; FU12 No. 4103 Komord; FU13 No. 4094 Beregsurany; FU22 No. 4047,
4874 Tiszacsécse; WM89 No. 12056 FelsOszolnok; WM99 No. 1857, 4705, 12048,
12063, 12088 Szakonyfalu; XL99 No. 4763 Dravatamasi; XMO7 No. 8504, 8519
Velemér; No. 8539 Godorhaza, XMO08 No. 8510, 8511, 12015, 12020, 12034
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Oriszentpéter; No. 8545 between Bajansenye and Davidhaza; No. 12245 between
Bajansenye and ériszentpéter; XMO09 No. 8537, 12029 Orfalu; No. 12066, 12253
Kondorfa; No. 12236, 12255 Ispank; XM17 No. 9148 Csesztreg; No. 11536, 11557
Kalocfa; No. 11575, 11608 Zalabaksa; XM18 No. 8526 Csodde; No. 12025, 12071
Nagyrakos; No. 12080 between Nagyrakos and Oriszentpéter; XM19 No. 12035 Viszak;
No. 12042, 12051 Vadasa-to; XM24 No. 4115, 4128, 4138, 9119, 14314 Muraratka; No.
14306 Muraszemenye; XM25 No. 5438 Tormafolde; No. 5445, 14776 Kéanyavar; No.
9131 Szemenyecsornye; No. 9137 Kerkaszentkiraly; No. 9142 Dobri; XM27 No. 5400,
6437 Nova; XM28 No. 6438 Zalalovo, XM35 No. 14472 Lasztonya; No. 14478
Lispeszentadorjan; XM42 No. 5422 6rtilos; XM43 No. 14273 Molnari; XM44 No.
14311 Semjénhdza; XM47 No. 8549 Bak; XM52 No. 9177 Porrogszentpal; XMS53 No.
9154 Surd; No. 9159 Somogybiikkdsd; XM62 No. 9164 Csurgdnagymarton; XM63 No.
9170 Somogycsicsd; XM65 No. 9009 Zalakaros; XM67 No. 1927 Zala-folyd; No. 11258,
11362 Fenékpuszta; XM69 No. 2869 Vidornyaszollés; XM70 No. 4769 Heresznye;
XM75 No. 5418 Szbkedencs; XM76 No. 5411 Hollad; XM77 No. 10285, 11233, 11271,
11275, 11280, 11292, 11311, 11314, 11344, 11353, 11359, 12749, 12754 Balatonberény;
XM78 No. 1387, 1405, 1419 Balaton, Szt. Mihdly képolna; No. 1427 Gyenesdias; No.
1729, 1733, 1742, 2067, 2090, 2131, 2138, 4714, 7354, 7358, 11253, 11329 Keszthely;
XM79 No. 1842 Zalaszanto; XM82 No. 4749 Kivadar; XM87 No. 1877, 2146
Balatonfenyves; No. 2834, 4651 Bélatelep; No. 10072, 11305 Balatonmaria; No. 11333,
12383 Balatonfenyves; XM88 No. 4514, 4527, 4546 Badacsonytdrdemic; No. 11234,
11247, 11263, 11346, 14345, 14387 Szigliget; XM94 No. 4469 between Nagybajom and
Bohonye; XM97 No. 4470 Fonyod; XM99 No. 4568 Toti-hegy; No. 14297, 14365
Hegyesd; XN0O No. 8124 Vasszentmihaly; XN12 No. 8138 Porndapati; XN14 No. 8207
Cak; No. 5590, 8165, 8191, 10632, 10633, 10649, 11545, 11563, 11582, 11583, 11587,
11700, 11782 Velem; XN18 No. 875, 891, 5710, 5716 Sopron; No. 895 Sopron, Dedk-
forras; No. 5722 Sopron, Kecske-forrds; No. 5726 between Balf and Sopron; No. 5700
Brennbergbédnya; No. 5711 Témalom; XN20 No. 8127, 12261 Koérmend; No. 12248
Nadasd; XN25 No. 8181 Horvatzsidany; No. 11429, 11435 Zsira; No. 11441 Répcevis;
XN27 No. 5728 between Nagycenk and Kophaza; XN28 No. 13092, 13115, 14286
Fert6rakos; XIN36 No. 869, 888, 899, 1204, 1290, 1292, 1325, 1330, 1335, 1342, 1347,
1356 Sopronhorpécs; No. 872 Volesej; No. 5694 Rojtokmuzsaj; No. 5691 between
Rojtokmuzsaj and Csapod; XN41 No. 5600 Kam; XN45 No. 13056, 13072
Csafordjanosfa; XIN47 No. 917 Pet6haza; XN57 No. 13068, 13109, 14305 Osli, Tolosi-
erdd; XINS8 No. 13111 Osli, Patyi-haz; No. 13090, 13104 Csorna, Kiralytoi-erdészlak;
No. 13076, 14295 Csorna, Csikos-éger; XN66 No. 5605 between Pal and Répcelak;
XN68 No. 13065 Ontésmajor, Boldogasszonyi-erdé; XN69 No. 13077 Ujronaf6; XN78
No. 13063, 13088, 13098 Tarnokréti; No. 14289 Lébényi nyires; XN79 No. 2012
Novakpuszta; No. 13082 Lébény; XN80 No. 10192 Bakony Mts. Agartetd; No. 10199
Felsonyirad; XN90 No. 14335, 14336 Kapolcs; XN92 No. 5601 Bakonygyepes; XN93
No. 11757 Bakony Mts.; XN99 No. 1263 Medve; XP60 No. 5614, 6001
Mosonmagyarévar; No. 6006 Levél; No. 6013 Mosonszolnok; XP61 No. 1524, 1563,
1598, 1599, 1612, 1623, 3883, 6023, 10898 Rajka; XP71 No. 1504 Dunasziget; XP80
No. 3937 Derenk; YL37 No. 4757 Vejti; YL38 No. 4745 Vajszlo; YMO03 No. 11544,
11601 Bardibiikk; No. 7157, 10439 Bdszénfa; No. 7176, 7300 Dennapuszta; YMO8 No.
666,715, 1951, 2846 Balatonboglar; YM09 No. 14329 Balatonszepezd; YM12 No. 2915,
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7173, 7294, 9188, 9218, 10581 Ropolyapuszta; No. 2953 Simonfa; No. 7304
Zselickisfalud; YM13 No. 2920, 2926, 10431 Zselicei-erdd; No. 10445 Zselicszentpal;
YM19 No. 750 Tihany; No. 12372, 12375, 12377, 12402, 12404, 12409 Orvényes;
YM23 No. 10454 Szentbalazs; YM29 No. 12386, 12400 Balatonendréd; YNO02 No. 4466
Miklospalhegy; YNO9 No. 1259 Nagybajcs; No. 1306 Vének; YN10 No. 14342, 14362,
14363, 14372 Koloska-patak; YN12 No. 4851 Marko; YN13 No. 14392 Pénzesgyor;
YN14 No. 3380, 3384 Bakony Mts.; No. 5512 Csesznek; No. 5524 Bakonyszentkiraly;
No. 5525 Gézahaza; YN19 No. 1125 Gonyli; YN20 No. 11240,11345 Paldéznak; YN21
No. 4203 between Veszprém and Csopak; YN26 No 5510 Bakonyszombathely.

6.47 Octolasion montanum (WESSELY, 1905)
(Figs. 6.47.1-4.)

Allolobophora montana WESSELY, 1905 Jahrb. Verh. Nat. Linz., 34: 16.

non Octolasium montanum (= Fitzingeria platyura montana) CERNOSVITOV, 1932 Zool.
Jb. Syst., 62: 535.

Octolasium montanum: Pop 1947 Anal. Acad. R.P.R., 22: 101.

Octolasium montanum: Z1cs1 1961 Ann. Univ. Sci. Budapest, 4: 224.

Octolasium montanum: Z1cs1 1965b Opusc. Zool. Budapest, 5: 257.

Octolasium montanum: 7Z1cs1 1968a Opusc. Zool. Budapest, 8: 144.

Octolasium montanum: Z1cS1 1982a Acta zool. hung., 28: 444.

Octolasion montanum: EASTON 1983 Earthworm Ecology, p. 483.

Octolasion montanum: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 221.

Octolasium montanum: Z1cs1 1991 Opusc. Zool. Budapest, 24: 182.

Octolasion montanum: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 192.

Description — External — Body length 70-140 mm, diameter 5-7 mm, 129-183
segments. Colour whitish or grey. Head epilobous, first dorsal pore in intersegmental
groove 12/13. Glandular tumescence usually on 10, 11 ab. Setae in closer pairs anteriorly
and somewhat wider posteriorly; setal arrangement on segment 10 aa:ab:bc:cd:dd =
8.25:4.5:5.25:1:30, and after the clitellum: aa:ab:bc:cd:dd = 6:2:3:1:12. Clitellum extends
on segments 32—36, saddle-shaped. Tubercles as white bands on %: 32— 36. Male pore
on 15 between setaec b—c, great, usually intruding into the neighbouring segments.
Nephropores aligned in setal line b. Internal — Dissepiments from 5/6—13/14 becoming
more and more thickened. Crop in 15-16, gizzards in 17-18. Two pairs of testes in 10,
11, and four pairs of seminal vesicles in 9-12. Spermathecae two pairs in 9/10, 10/11,
open between setal lines c—d. Calciferous glands in 10—12, with lateral diverticula in 10.
Last pair of lateral hearts in 11 and a pair small extraoesophageals in 12. Excretory system
holonephridial. Nephridial bladders are of ocarina-shape. Typhlosole multilobate, the
cross-section of longitudinal muscle layer is of pinnate type (fig. 6.47.1, 6.47.2).

Remarks — Allolobophora montana WESSELY, 1905 has inadequately been described in
a little known journal until Pop (1947) redescribed it and clarified its taxonomic status.
In the meantime CERNOsvITOV (1932) described a different species under the name
Octolasium montanum that has been transferred by Pop (1943b) to Dendrobaena
platyura montana (CERNOsvITOV, 1932) and now called Fitzingeria platyura montana.
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Fig. 6.47.1. Longitudinal musculature of Octolasion montanum.

Fig. 6.47.2. Typhlosole of Octolasion montanum.

Ecology — O. montanum is an endogeic worm living in the mineral soil layer. Its
distribution highly corresponds with that of the forest soils (Zicsi 1968a). O. montanum
defecates predominantly inside the soil, in the depth of 0-50 cm. The daily cast
production is about 113 mg dry matter pro 1 g living weight (Zicsi 1974a).

Distribution — This is a restricted Eastern-Alpine species occurring in Austria, Slovakia
and Hungary (fig. 6.47.3).
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Fig. 6.47.3. Distribution of Octolasion montanum.
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Distribution in Hungary (fig. 6.47.4) — CT0S No. 7267 Vértes Mts. Fani-volgy; CT16
No. 7716, 7119, 8414, 9200, 9078, 9079, 10259, 14368 Vértes Mts. Vinyabiikki-volgy;
CT37 No. 10191 Piliscsaba; CT46 No. 10424 Budapest, Normafa; CT48 No. 7244, 7280
Pilis Mts. Bolcsd-hegy; No. 4190 Pilis Mts. Biikki-puszta; No. 10228 Pilis Mts.
Vorosdagonya; No. 10219, 10352, 10358, 10225 Pilis Mts., Kiraly-patak; CT49 No.
10399 D6mos; CT58 No. 7182 Pilis Mts. Lajosforras; No. 9966 Pilis Mts. Biikkos-patak;
No. 10234, 10236 Pilis Mts. Kiraly-patak volgye; CT77 No. 3067 Godolls; CU30 No.
2097, 3996 Letkés; CUS0 No. 8036, 8047, 8086, 8220, 8421, 9044, 9069, 10469
Szendehely; DUS1 No. 8285 Felsdtarkany; XN79 No. 2007 Novakpuszta; XN89 No.

2030 Lickopuszta; XP61 No. 1564, 3878, 10900 Rajka.

_ ST s #,’.

Octolasion montanum

Fig. 6.47.4. Distribution of Octolasion montanum in Hungary.
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Genus Octodrilus OMODEO, 1956

Octolasion (part.): ORLEY 1885 Ertek. term. tud. korébél, 15(18): 13.
Allolobophora (Octolasion) (part.): Rosa 1893a Mem. Acc. Torino, 43: 424.
Octolasium (part.): MICHAELSEN 1900a Das Tierreich, 10: 504.

Octolasium (Purpureum) (part.) OMODEO, 1952a Arch. zool. Ital., 37: 47.
Octolasium (Octodrilus) (part): OMODEO 1956 Arch. zool. Ital., 41: 175.
Octodrilus: BOUCHE 1972 Inst. Nat. Rech. Agron., p. 311.

Octolasium (part.): PEREL 1976b Zool. Zh., 55: 8§34.

Octolasium (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 202.
Octodrilus: Zicsi 1982a Acta zool. hung., 28: 444.

Octodrilus (part.): EASTON 1983 Earthworm Ecology, p. 483.

Octodrilus: SiMs 1984 Boll. Zool. Nom., 41(4): 254.

Octodrilus: Z1cs1 1986 Opusc. Zool. Budapest, 22: 108.

Octodrilus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 356.
Octolasion (part.): PEREL 1997 Earthworms of Russia, p. 60.

Octodrilus: Qu & BoucHE 1998b Doc. pedozool. integrol., 3: 203.

Type species — Lumbricus complanatus DUGES, 1828 (original designation but see SiMS
1984 and opinion No. 1403 of the Int. Comm. Zool. Nom. 1986).

Diagnosis — External. Colour usually brown or red-violet. Head epilobous, first dorsal
pore variable. Setae distantly standing. Male pore on 15 between setae b—c, usually small,
without genital crescent. Internal — Two or one pairs of testes in 10 and 11, or only in 11
sometimes enclosed in testis sacs. Seminal vesicles four, three or two pairs in 9-12, or 9,
10, 12 or 10, 12. Spermathecae five to eight pairs open around setal lines c. Calciferous
glands in 10—12, with lateral diverticula in 10. Last pair of lateral hearts in 11 and a pair
of extraoesophageals in 12. Excretory system holonephridial. Nephridial bladders are
ocarina-shaped. Longitudinal musculature is of pinnate type.

Remarks — OMODEO (1952a) designated Lumbricus complanatus as type species for the
genus Octolasium ORLEY, 1885 and Allolobophora lissaensis MICHAELSEN, 1891 for the
subgenus Octolasium (Purpureum) OMODEO, 1952. The International Commission on
Zoological Nomenclature in Opinion No. 1403 with the suppression of the genus-group
name Purpureum suppressed all the previously designated type species and accepted as
valid the designation of Lumbricus complanatus as the type species of subgenus
Octolasium (Octodrilus) by OMODEO (1956).

Table 6.10. Distinguishing characters of the Octodrilus species in Hungary.

Species Clitellum | Tubercles | Vesicles | Spermathecae | Nephridial Musculature
bladders
Oc. compromissus 29-36 29-37 9-12 5/6-10/11 ¢ ocarina-shaped | pinnate
Oc. gradinescui 1/2 29, 30-38 9-12 6/7-10/11 ¢ ocarina-shaped | pinnate
30-38
Oc. lissaensioides 29-36 29-37 9,11, 125/6-10/11 ¢ ocarina-shaped | pinnate
Oc.pseudoli joides [29-36 29-36 10,12 [5/6-9/10 ¢ ocarina-shaped | pinnate
Oc. pseudotranspadanus29-37 29-37 10,12 |5/6-9/10 ¢ ocarina-shaped | pinnate
Oc. transpadanus 29,30-37 |29,30-37 |9-12 6/7-10/11 ¢ ocarina-shaped | pinnate
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6.48 Octodrilus compromissus Zicsi & Por, 1984
(Figs. 6.48.1-2.)

Octolasium (Octodrilus) lissaense (MICHAELSEN, 1891): Zicsi 1968a (part.) Opusc.
Zool. Budapest, 8: 144.

Octodrilus compromissus Z1cs1 & Pop, 1984 Acta zool. hung., 30: 245

Octodrilus compromissus: Z1CSI 1986 Opusc. Zool. Budapest, 22: 108.

Octodrilus compromissus: 71CS1, DOZSA-FARKAS & Csuzpi 1990 Batorliget Nat.
Res., p. 219.

Octodrilus lissaensis (part.): Zicsi 1991 Opusc. Zool. Budapest, 24: 179.

Octodrilus compromissus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 389.

Description — External — Body length 66—193 mm, diameter 3—6 mm, 91-206 segments.
Colour grey. Head epilobous, first dorsal pore in intersegmental furrow 11/12 or in 12/13.
Glandular tumescence usually lacking. Setae widely paired, setal arrangement after the
clitellum: aa:ab:bc:cd:dd = 3.5:2.3:1.5:0.9:4. Clitellum extends on segments 29-36, saddle-
shaped. Tubercles as thin bands extend at the margin of the clitellum on 29-37. Male pore
on 15 between setae b—c, small, hardly visible. Nephropores in setal line b. Internal —
Dissepiments from 5/6-9/10 thickened, 13/14—14/15 strongly muscular. Crop in 15-16,
gizzards in 17—18. Two pairs of testes in 10, 11 enclosed in perioesophageal testis sacs and
four pairs of vesicles in 9-12. Spermathecae six pairs in 5/6-10/11, open in setal line c.
Calciferous glands in 1012, with lateral diverticula in 10. Last pair of lateral hearts in 11 and
a pair of extraoesophageals in 12. Excretory system holonephridial. Nephridial bladders are
of ocarina-shape. The cross-section of longitudinal muscle layer is of pinnate type.

Remarks — This species was described from Romania. The Hungarian population does
not differ from the typical one except the size, that is somewhat smaller, being on the
lower region of population variability.

Distribution — Oc. compromissus is known from NE Hungary and Romania (fig. 6.48.1).
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Fig. 6.48.1. Distribution of Octodrilus compromissus.

Distribution in Hungary (fig. 6.48.2) — ET99 No. 11152, 11167, 11184, 11187, 11733
Batorliget; No. 4949, 11692 Zemplén Mts. Kdkapu; No. 5457, 11686 Zemplén Mts.
Kishuta; No. 11548, 11639 Zemplén Mts. Rostalld; No. 11625 Zemplén Mts. Senyd-
volgy; EU37 No. 4945 Zemplén Mts. Fiizér; EU92 No. 14377 Olcsva; FU01 No. 4093
Kocsord; No. 14356 Tunyogmatolcs; FUO3 No. 10589 Vamosatya, Bockerek-erdo;
FU13 No. 8011 Daroc.
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Fig. 6.48.2. Distribution of Octodrilus compromissus and Octodrilus lissaensioides in Hungary.

6.49 Octodrilus gradinescui (Por, 1938)
(Figs. 6.49.1-4.)

Octolasium gradinescui Pop, 1938 Bull. Soc. Sti. Cluj, 9: 151.

Octolasium gradinescui: Por 194a3: Pop 1943 Ann. Hist. Nat. Mus. Hung., 36: 17.
Octolasium gradinescui: Z1cs1 1966a Ann. Univ. Sci. Budapest, 8: 396.
Octolasium exacystis (RosA, 1896): Zicsi 1967 Acta zool. hung., 13: 252.
Octolasium (Octodrilus) exacystis: Z1cs1 1968a Opusc. Zool. Budapest, 8: 146.
Octolasium (Octodrilus) gradinescui: Z1cs1 1968a Opusc. Zool. Budapest, 8: 146.
Octodrilus gradinescui: Z1cs1 1982a Acta zool. hung., 28: 444.

Octodrilus gradinescui: EASTON 1983 Earthworm Ecology, p. 483.

Octodrilus gradinescui: Z1cs1 1986 Opusc. Zool. Budapest, 22: 108.

Octodrilus gradinescui: Z1cs1 1991 Opusc. Zool. Budapest, 24:180.

Octodrilus gradinescui: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 429.
Octodrilus gradinescui: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 193.

Description — External — Body length 250-300 mm, diameter 8-10 mm, 150-220
segments. Colour dark grey or brownish. Head epilobous, first dorsal pore between
intersegmental furrow 9/10-12/13. Glandular tumescence usually on 22, 23, 30 ab. Setae
widely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd = 3.4:1.7:1.7:1:8.
Clitellum extends on segments 29, 30-38, 4 39 saddle-shaped. Tubercles as thin bands
extend at the margin of the clitellum on 30-38. Male pore on 15 between setae b—c, small.
Nephropores irregularly alternate between setal line b and above d. Internal —
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Dissepiments from 5/6-8/9 slightly thickened, 13/14—14/15 strongly muscular. Crop in
15-16, gizzards in 17-18. Two pairs of testes in 10, 11 segment enclosed in
perioesophageal testis sacs. Four pairs of vesicles in 9—12 and five pairs of spermathecae
in 6/7-10/11, open in the setal line c. Calciferous glands in 10-12, with posterio-lateral
diverticula in 10. Last pair of lateral hearts in 11 and a pair of extraoesophageals in 12.
Excretory system holonephridial. Nephridial bladders are of ocarina-shape. Typhlosole
simple, lamelliform, the cross-section of longitudinal muscle layer is of pinnate type (fig.
6.49.1, 6.49.2).

Fig. 6.49.2. Typhlosole of Octodrilus gradinescui.

Remarks — Oc. gradinescui is very close to Oc. transpadanus, but there are some
somatic differences. The clitellar organs are longer; always fully cover the 38" segment.
The setal arrangement also somewhat different. While at Oc. transpadanus ab ~ cd, at
Oc. gradinescui ab ~ 1.5 cd.
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A revision of the material from NE Hungary (Zicsi 1967, 1968a) revealed, that it had
been erroneously referred as Oc. exacystis, but it should be included into Oc. gradinescui.
This eliminates Oc. exacystis from the list of Hungarian earthworms.

Ecology — Oc. gradinescui is a large-bodied endogeic species, occurring always in hard
clayey soils. Its daily cast production is one of the highest among the endogeic species, it
is 124 mg dry matter pro 1 g living weight in average. 96% of the total casts are deposited
into the soil largely between 0—50 cm depth (Zicsi 1974a).

Distribution — Oc. gradinescui is a species of Dacian origin occurring in Romania,
Slovakia, Ukraine and Hungary (fig. 6.49.3).

Distribution in Hungary (fig. 6.49.4) — CT68 No. 2854 Szddliget; DS71 No. 964, 5631
Kovegy; DS74 No. 5052 Totkomlos; DS82 No. 935, 971 Mezbhegyes; DT49 No. 3106,
4261, 4450, 5572, 7130, 9195 Kalkapolna; DU77 No. 3872 Szadvar; DU87 No. 3966
Bodvaszilas; ES02 No. 980 Battonya; ES07 No. 5058 Békéscsaba; FU12 No. 4044 Tivadar;
FU22 No. 4070, 4071, 7136, 7137 Tiszacsécse; No. 7134, 7135, 7149 Tiszakorod.

-\

Fig. 6.49.3. Distribution of Octodrilus gradinescui.
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Fig. 6.49.4. Distribution of Octodrilus gradinescui in Hungary.

6.50 Octodprilus lissaensioides (Z1cs1, 1971)
(Figs. 6.48.2., 6.50.1.)

Octolasium lissaense (MICHAELSEN, 1891): Zicsi 1967 (part) Acta zool. hung., 13: 251.
Octolasium (Octodrilus) lissaense: Z1cs1 1968a (part.) Opusc. Zool. Budapest, 8: 144.
Octolasium (Octodrilus) lissaensioides Z1cs1, 1971a Acta zool. hung., 17: 226.
Octodrilus lissaensioides: Z1CSI 1982a Acta zool. hung., 28: 444

Octodrilus lissaensioides: EASTON 1983 Earthworm Ecology, p. 483.

Octodrilus lissaensioides: Z1cs1 1986 Opusc. Zool. Budapest, 22: 108.

Octolasium lissaensis (part.): Zicst 1991 Opusc. Zool. Budapest, 24: 179

Octodrilus lissaensioides: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 386.
Octodrilus lissaensioides: QiU & BOUCHE 1998a Doc. pedozool. integrol., 4: 193.

Description — External — Body length 57115 mm, diameter 4-8 mm, 132—-196 segments.
Colour reddish-grey. Head epilobous, first dorsal pore in intersegmental furrow 9/10. Glandular
tumescence usually lacking. Setae widely paired, setal arrangement after the clitellum:
aa:ab:beied:dd = 2.6:1.9:1.4:1:5.5. Clitellum extends on segments 29-36, saddle-shaped.
Tubercles as thin bands extend at the margin of the clitellum on 29-37. Male pore on 15
between setac b—c, small, but visible. Nephropores aligned in setal line b. Internal —
Dissepiments from 6/7-9/10 and 12/13—14/15 somewhat thickened. Crop in 15-16, gizzards
in 17-18. Two pairs of testes in 10, 11 segment. That of 10 enclosed in oesophageal testis sacs
and that of 11 enclosed in perioesophageal testis sac. Three pairs of vesicles in 9, 11, 12. Six
pairs of spermathecae in 5/6-10/11, open somewhat below the setal line c. Calciferous glands
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in 10-12, with posterio-lateral diverticula in 10. Last pair of lateral hearts in 11 and a pair of
extraoesophageals in 12. Excretory system holonephridial. Nephridial bladders are of ocarina-
shape. The cross-section of longitudinal muscle layer is of pinnate type (fig. 6.50.1).

Fig. 6.50.1. Longitudinal musculature of Octodrilus lissaensioides.

Remarks — This species is similar to Oc. compromissus, but differs from it in the number
of vesicles.

Distribution — Oc. lissaensioides is known from NE Hungary.

Distribution in Hungary (fig. 6.48.2) — FU22 No. 4069, 4881, 7142, 12738
Tiszacsécse.

6.51 Octodrilus pseudolissaensioides Z1cs1, 1994
(Figs. 6.51.1, 6.52.2.)

Octolasium hemiandrum COGNETTI, 1901: Zics1 1961 Ann. Univ. Sci. Budapest, 4: 225.

Octolasium hemiandrum: Z1cs1 1965a Naturk. Jahrb. Linz, 11: 192.

Octolasium hemiandrum: Z1cs1 1965b Opusc. Zool. Budapest, 5: 259.

Octolasium hemiandrum: Z1cs1 1965¢ Opusc. Zool. Budapest, 5: 270.

Octolasium (Octodrilus) hemiandrum: Zicsi 1968a (part.) Opusc. Zool. Budapest, 8: 144.

Octolasium (Octodrilus) pseudotranspadanum Zicsi, 1971a (part.) Acta zool. hung.,
17: 227.

Octodrilus pseudotranspadanus (part.): Z1cS1 1986 Opusc. Zool. Budapest, 22: 108.

Octodrilus pseudotranspadanus (part.): Zicsi 1991 Opusc. Zool. Budapest, 24: 179.

Octodrilus pseudolissaensioides 71CS1, 1994 Verh. Zool.-Bot. Ges. Wien, 131: 45.

Description — External — Body length 60-115 mm, diameter 4-6 mm, 125-142
segments. Colour grey. Head epilobous, first dorsal pore in intersegmental groove 11/12.
Glandular tumescence usually on 29 a. Setae widely paired, setal arrangement after the
clitellum: aa:ab:bc:cd:dd =2.5:1.5:1:1:4.5. Clitellum extends on segments 29-36, saddle-
shaped. Tubercles thin bands, extend all over the margin of the clitellum on 29-36. Male
pore small, on 15 between setae b—c. Nephropores constantly in setal line b. Internal —
Dissepiments from 5/6-9/10 slightly thickened, 12/13—14/15 muscular. Crop in 15-16,
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gizzards in 17—18. One pair of testes in 11, enclosed into oesophageal testis sac and two
pairs of vesicles in 10 and 12. Spermathecae five pairs in 5/6-9/10, open in setal lines c.
Calciferous glands in 10-12, with posterio-lateral diverticula in 10. Last pair of lateral
hearts in 11 and a pair of extraoesophageals in 12. Excretory system holonephridial.
Nephridial bladders are of ocarina-shape. The cross-section of longitudinal muscle layer
is of pinnate type.

Remarks — Zicsi (1971a) describing Oc. pseudotranspadanus remarked that specimens
from Northern Hungary and Austria differ from the type selected in the position of the
clitellum and the length of tubercula pubertatis (cl and tb: 29-36 vs. 29-37). These
specimens were subsequently described as a new species: Oc. pseudolissaensioides Z1CSl,
1994.

Distribution — Upper and Lower Austria and NW Hungary (fig. 6.51.1).

Fig. 6.51.1. Distribution of Octodrilus pseudolissaensioides.

Distribution in Hungary (fig. 6.52.2) — XP61 No. 3884, 6024, 12010 Rajka; XP71 No.
14545 Dunasziget, Denkpal.

6.52 Octodrilus pseudotranspadanus (Zicsi, 1971)
(Figs. 6.52.1-2.)

Octolasium hemiandrum COGNETTI, 1901: Zicst 1968a (part.) Opusc. Zool.
Budapest, 8: 144.
Octolasium (Octodrilus) pseudotranspadanum Zicsi, 1971a (part.) Acta zool. hung.,
17: 227.
Octodrilus pseudotranspadanus (part.): ZIcsI 1982a Acta zool. hung., 28: 444.
Octodrilus pseudotranspadanus (part.): EASTON 1983 Earthworm Ecology, p. 483.
Octodrilus pseudotranspadanus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.) 31: 377.
Octodrilus pseudotranspadanus (part): Zicsi 1991 Opusc. Zool. Budapest, 24: 179.
Octodrilus pseudotranspadanus: QiU & BOUCHE 1998a Doc. pedozool. integrol, 4: 193.
Description — External — Body length 62-105 mm, diameter 4-6 mm, 133-145
segments. Colour grey. Head epilobous, first dorsal pore in intersegmental groove
11/12. Glandular tumescence usually lacking. Setae widely paired, setal arrangement
after the clitellum: aa:ab:bc:cd:dd = 2.2:1.6:1:1:5.7. Clitellum extends on segments
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29-37, saddle-shaped. Tubercles as thin bands extend all over the margin of the
clitellum on 29-37. Male pore on 15 between setac b—c, small, hardly visible.
Nephropores aligned in setal line b. Internal — Dissepiments from 6/7-8/9 and
12/13—-14/15 slightly thickened. Crop in 1516, gizzards in 17-18. One pairs of testes
in 11, enclosed into oesophageal testis sac and two pairs of vesicles in 10 and 12.
Spermathecae five pairs in 5/6-9/10, open around setal lines c. Calciferous glands in
10-12, with posterio-lateral diverticula in 10. Last pair of lateral hearts in 11 and a pair
of small extraoesophageals in 12. Excretory system holonephridial. Nephridial
bladders are of ocarina-shape. The cross-section of longitudinal muscle layer is of
pinnate type.

Distribution — This species is known from Southwest Hungary and Bosnia, that indicate
a restricted Illyric distribution (fig. 6.52.1).

il i A " f

[ Ly | LE L]

Fig. 6.52.1. Distribution of Octodrilus pseudotranspadanus.

Distribution in Hungary (fig. 6.52.2) — XM24 No. 4120, 4121, 4133, 9121, 9122
Muraratka; XM25 No. 9151 Csornyefold; No. 9145 Dobri; No. 9129 Szemenyecsornye;
XM43 No. 14270 Molnari; XM44 No. 14307 Semjénhaza; XMS52 No. 9175
Porrogszentpal; XMS3 No. 9161 Somogybiikkdsd; XM62 No. 9168, 9169 Csurgo-
nagymarton.
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Fig. 6.52.2. Distribution of Octodrilus pseudolissaensioides and Octodrilus pseudotranspadanus in Hungary.

6.53 Octodrilus transpadanus (RosA, 1884)
(Figs. 6.53.1-4.)

Enterion opimum SAVIGNY, 1826 (part.) Mem. Acad. Sci. Inst. Fr, .5: 183.

Allolobophora transpadana Rosa, 1884 Lumbric. Piemonte, p .45.

Octolasion transpadanum: ORLEY 1885 Ertek. Term. Tud. Korébél, 15: 19.

Allolobophora transpadana cinerea RosA, 1886 Atti. Ist. Veneto, 4: 679.

Allolobophora cyanea recta RIBAUCOURT, 1896 Rev. suisse. Zool., 4: 67.

Allolobophora nivalis BRETSCHER, 1899 Rev. suisse. Zool., 6: 420.

Octolasium transpadanum: MICHAELSEN 1900a Das Tierreich, 10: 507.

Octolasium transpadana alpina BRETSCHER, 1905 Rev. suisse Zool., 11: 1.

Octolasium transpadanum: SzoTs 1909 Allattani Kozlemények, 8: 140.

Octolasium transpadanum: Popr 1943a Ann. Hist. Nat. Mus. Hung., 36: 17.

Octolasium (Octodrilus) transpadanum: OMODEO 1956 Arch. Zool. Ital., 41: 177.

Octolasium (Octodrilus) transpadanum: Z1cs1 1968a Opusc. Zool. Budapest, 8: 144.

Octolasium transpadanum: PEREL 1979 Range and regularities in the distr. earthworms,
p. 205.

Octodrilus transpadanus: Z1cS1 1982a Acta zool. hung., 28: 444.

Octodrilus transpadanus: EASTON 1983 Earthworm Ecology, p. 483.

Octodrilus transpadanus: Z1cs1 1986 Opusc. Zool. Budapest, 22: 108.

Octodrilus transpadanus: Z1cs1 1991 Opusc. Zool. Budapest, 24: 179.

Octodrilus transpadanus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 371.

Octodrilus transpadanus: QU & BoUCHE 1998a Doc. pedozool. integrol., 4: 192.
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Description — External — Body length 40-450 mm, diameter 4-10 mm, 100-252 segments.
Colour dark grey or brownish. Head epilobous, first dorsal pore around intersegmental furrow
12/13. Glandular tumescence usually on 21, 39 ab. Setac widely paired, setal arrangement
after the clitellum: aa:ab:bc:ed:dd = 2.15:1:1.4:1:4.6. Clitellum extends on segments Y2 29,
30-37, saddle-shaped. Tubercles as thin bands extend at the margin of the clitellum on 30-37.
Male pore on 15 between setac b—c, small. Nephropores irregularly alternate between setal
line b and above d. Internal — Dissepiments from 5/6—13/14 thickened. Crop in 15-16,
gizzards in 17—18. Two pairs of testes in 10, 11 segment sometimes in perioesophageal testis
sacs. Four pairs of vesicles in 9—12 and five pairs of spermathecae in 6/7-10/11, open in the
setal line ¢. Calciferous glands in 10-12, with posterio-lateral diverticula in 10. Last pair of
lateral hearts in 11 and a pair of small extraoesophageals in 12. Excretory system
holonephridial. Nephridial bladders are of ocarina-shape. Typhlosole anchor-shaped, the
cross-section of longitudinal muscle layer is of pinnate type (fig. 6.53.1, 6.53.2).

Fig. 6.53.2. Typhlosole of Octodrilus transpadanus.

Remarks — An extremely great size variation could be observed in this species.
Specimens living in stream or riverbanks are between 40—100 mm, but specimens living
in closed forest could reach 300 mm or more. The largest earthworm specimen collected
in Hungary is put also with this species. Its length exceeds 400 mm.

Ecology — Oc. transpadanus is a large-bodied endogeic species, occurring in almost all
types of soils. Its density is especially high in moist soils such as in swamps and
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riverbanks. Its daily cast production in average is 107.8 mg dry matter pro 1 g living
weight. 80% of the total casts are deposited into the soil up to 1 m deep (Zicsi 1974a).
Taking into account that the activity of the earthworms in winter and in the driest months
of summer is ceased the yearly cast production corrected accordingly would be 2.23
kg/m? (Loksa & Zicsi 1972).

Distribution — Oc. transpadanus shows a typical Trans-Aegean distribution (fig. 6.53.3).
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Fig. 6.53.4. Distribution of Octodrilus transpadanus in Hungary.

Distribution in Hungary (fig. 6.53.4) — BR88 No. 1957 Harkany; BS79 No. 1920, 2864
Balatonszéplak; BS89 No. 11365 Balatonszabadi; BT71 No. 1916 Balatonfiizfo; BT78
No. 1121 Acs; BT81 No. 1912, 11250 Balatonkenese; BT81 No. 11289, 11316 between
Balatonkenese and Flizf6; CR29 No. 1682, 1779 Mohacs; CS18 No. 3046 Cece; CS19

Pedozoologica Hungarica



218 Cs. Csuzdi & A. Zicsi

No. 1461 Rétszilas; CS20 No. 1828 Bar; CS34 No. 1865 Fadd; CS35 No. 1886, 1887
Gerjen; CS36 No. 755, 763 Paks; No. 1897 Dunaszentbenedek; CS41 No. 5005 between
Baja and Vaskut; No. 4858 Mariakonnye; CS46 No. 1906 Ordas; CS47 No. 1667
Bolcske; No. 1900 Harta; CS48 No. 546, 549, 593, 601, 606, 618, 620, 633, 638, 648,
811, 1437, 1873, 1975, 2823, 3025 Dunafdldvar; CS65 No. 1642 Kecel; CT09 No. 1111,
1177 Dunaalmas; No. 1106, 1173 Siitté; CT19 No. 1100, 1166 Labatlan; No. 1096
Nyergestjfalu; CT29 No. 7100 Tat; CT32 No. 674, 1820, 1980 Adony; CT33 No. 2875
Baracska; CT39 No. 1156, 1483 Esztergom; CT41 No. 680 Kulcs; CT45 No. 3255
Torokbalint; CT49 No. 1075, 1136, 1139 Visegrad; No. 1079, 1144 Domos; No. 1150
Pilismardt; No. 1086 Szob; CTS56 No. 722 Csepel; CTS57 No. 1545 Budakalasz; CT58
No. 2818 Alsogod; No. 1613 Surany; CTS8 No. 1373, 1378, 1491, 1475 Szentendre;
CT59 No. 1536, 1529 Dunabogdany; CT64 No. 11711 Ocsa; CT77 No. 3070, 5559
G6doll6; CT79 No. 3272 Csoévar; CT85 No. 4965, 4966, 4967 Mende; CT87 No. 2806,
2860, 3062, 3076, 7197 Bag, Petofi-forras; CU30 No. 2100, 3997, 4000, 4001, 9182
Letkés; CU72 No. 5279 Ipolyszog;, CU91 No. 8950 Alsotold; CU93 No. 4817
Endrefalva; No. 5257 Ludéanyhalészi; CU94 No. 5271 Litke; DS28 No. 11570 Tiszaalpar;
No. 11731 between Tiszasas and Csépa; DS32 No. 1661 Algyd; No. 1999 Atka; DS32 No.
1663, 2003, 2005, 1756, 2040, 1668 Szeged; DS37 No. 1664 Csongrad; DS72 No. 5032
Csanadpalota; DS74 No. 5045 Totkomlos; DT14 No. 10599 Farmos; DT16 No. 4974
Jaszberény; DT26 No. 5686 Jaszjdkohalma; DT42 No. 5221 Tiszapiispoki; DT81 No.
1660 Turkeve; DT82 No. 1853 Kisujszallas; DT92 No. 8392 Ecsegfalva; DT94 No. 5324
Karcag; DU00 No. 4213 Matrakeresztes; DUO1 No. 9109, 9110 Samsonhéza; DU02 No.
9091 Lucfalvai elagazas; DU12 No. 5892 Matraszele; DU21 No. 1692,2795, 3992, 3994,
3995 Nadujfalu; DU22 No. 5903 Barna; DU32 No. 2894 Tarnalelesz; DU33 No. 5531,
6940 Ivad; DU41 No. 3003 Bator; DU43 No. 2910 Borsodnadasd; DUS0 No. 5563
between Eger and Lillafiired; DUS1 No. 8572, 9213, 9214, 9215 Biikk Mts. Szarvasko;
No. 9228 Felsotarkany; DU5S2 No. 2273, 4670 Szilvasvarad; DU52 No. 9896 Biikk Mts.
Toéthfalusi-volgy; DUS3 No. 7629 Nekézseny; DUS4 No. 568 Putnok; DUSS No. 5536
Kelemér; DUSS No. 4573 Serényfalva; DU61 No. 5668, 5678, 7553 Cserépfalu; DU62
No. 7622 Répashuta; DU66 No. 504, 524, 539, 571, 693, 705, 706, 711, 1582, 1583,
1588, 2858, 2900, 4445, 4509, 4574, 7367 Aggtelek; No 4832 Aggtelek, Haragistya;
DU66 No. 3007, 3033, 9076, 9077 Aggtelek, Vorosto, DU67 No. 1942, 3102, 3280,
4681, 5910 Josvafo; DU70 No. 3108 Biikkabrany; DU72 No. 3364 Lillafiired; No. 2259
Biikk Mts. Csokasforras; No. 2250 Biikk Mts. Togazdasag; DU76 No. 2905 Szendrd;
DU77 No. 3925 Acsko; No. 4381 Alsohegy; No. 557, 1572, 3289, 3294 Szin; DU77 No.
508, 3117 Szinpetri; DU80 No. 4987 Vatta; DU85 No. 515, 521, 2850, 3020, 5172
Szendrélad; DU86 No. 575, 579, 1933, 1937, 3931, 3932 Szalonna; DU87 No. 3958,
3959, 3987 Bodvaszilas; DU91 No. 4717, 4722, 4723 Sajoszoged; ES08 No. 4703
Vizesfas; ET04 No. 3327, 3329 Piispokladany; ET08 No. 4725, 7087, 7088, 7096 Uj-
szentmargita; ET13 No. 5357 Barand; ET17 No. 3352 Hortobagy; No. 8380 Hortobagy,
Gyokérkuti-halasté; ET23 No. 9060, 9022, 9023, 9015, 9016 Sap; ET43 No. 5327
Berettyo; ET46 No. 5317 Debrecen; ET51 No. 5396 Artand; ET99 No. 11153, 11159,
11183, 11188 Batorliget; No. 11168 Batorliget, Fényi-erd6; EU00 No. 5301 Polgéar; No.
5308 Tiszaszederkény; EU26 No. 4231, 7571, 11650 Regéc; EU3S5 No. 4270 Ohuta;
EU36 No. 5456 Kishuta; No. 5470, 11630 Nagybozsva; No. 11661, 10245 Rostallo; No.
4933 Zempléni Mts. Kdkapu; No. 7112 Zempléni Mts. Nagygereben; EU37 No. 5989
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Fiizér; EU43 No. 2103, 2107 Kortvélyes; EU45 No. 3473, 3494 Sarospatak, Végardo;
EU46 No. 3083, 3085, 3087, 3088, 3096, 3098 Satoraljaujhely; EU53 No. 6440
Tiszakarad; EUS5 No. 5619 Alsoberecki; EU64 No. 3628 Dombrad; EU72 No. 3526,
3672, 3674 Berkesz; EU73 No. 3606, 3653, 3654, 3655, 3656, 3657, 3669, 3673 Ajak;
No. 3498 Patroha; No. 3516 Rétkozberencs; EU84 No. 3574 Jéke; No. 3556, 3595, 3600,
3601, 3602, 3621, 3626 Kisvarda; EU85 No. 3567, 3568, 3569 Tiszabezdéd; EU94 No.
3540 Mezdladany; FUO1 No. 4092, 4109 Kocsord; No. 14355 Tunyogmatolcs; FU03 No.
4883, 4886, 4889 Vamosatya, Bockerek-erdd; No. 4903, 8006, 11610 Csaroda; No.
14376 Jand; No. 8014 Takos; FU12 No. 4015, 4016 Kisar; No. 4054, 4061, 4062, 4101,
10392 Komord; No. 4032, 4036, 4037, 4038, 4039, 8022 Tarpa; No. 4043, 10598
Tivadar; FU13 No. 4095 Beregsurany; No. 8010 Daréc; FU22 No. 7147, 7148
Tiszakorod; No. 4083, 4087, 4088 Turistvandi; FU32 No. 10393 Tiszabecs; XMO07 No.
8506 Velemér; XMO8 No. 8548 between Bajansenye and Davidhaza; No. 12014, 12084
ériszentpéter; XM09 No. 8538 Orfalu; XM17 No. 11537 Kalocfa; No. 11574 Zalabaksa;
XM18 No. 8527 Csode; XM19 No. 12041 Viszak; XM24 No. 4117, 4140, 9123, 9124,
9125 Muraratka; XM25 No. 5434 Tormafdlde; XM67 No. 11363 Fenékpuszta; No. 1926
Zala-foly6; XM75 No. 5419 Székedencs; XM76 No. 11318 Tikos; XM77 No. 1442,
10271, 10273, 10275, 10277, 10282, 10283, 10287, 10288, 11232, 11269, 11276, 11278,
11290, 11310, 11315, 11349, 11360, 12747, 12753 Balatonberény; XM78 No. 2089,
11251, 11326 Keszthely; No. 1393 Balaton, Szt Mihaly kapolna; XM87 No. 1867, 1878,
2145, 11334, 11341 Balatonfenyves; No. 11304 Balatonmaria; No. 11238, 11336
between Balatonmaria and Balatonberény; No. 1921, 10077, 11330 Balatonmaria-fiirdo;
XMS88 No. 1453 Badacsony; No. 4550 Badacsonytérdemic, XM94 No. 3968
Nagybajom; XM97 No. 4656 Fonyodliget; XM98 No. 1446 Révfiilop; XN20 No. 8128
Koérmend; XN36 No. 5692 between Rojtokmuzsaj and Csapod; No. 1298 Sopronhorpacs;
XN37 No. 14300 Hidegség; XN45 No. 13053 Csafordjanosfa; XN58 No. 13093
Foldsziget; XN78 No. 14290 Lébényi nyires; No. 13086, 13097 Tarnokréti; XN79 No.
3000 Magyarkimle; No. 2010 Novakpuszta; XN89 No. 2026 Lickdpuszta; XN99 No.
1264 Medve; XP50 No. 6019 Varbalog; XP60 No. 3935, 5596 Hegyeshalom; No. 2959
Lajta-csatorna; XP60 No. 2022, 6003 Mosonmagyarovar; XP61 No. 1624, 1625, 3877,
3977 Rajka; XP80 No. 1505, 1509, 1302 Dunaremete; YL38 No. 4747 Vajszlo; YMO08
No. 660, 718, 3008 Balatonboglar; YM09 No. 1435 Balatonakali; No. 11254, 11348
Balatonszepezd; YM14 No. 10441 Toponar; YM29 No. 740, 11387 Zamardi; YNO9 No.
1260 Nagybajcs; No. 1256 Vének; YN14 No. 5523 Bakonyszentkiraly; YN19 No. 1126,
1251 Gonyt; YN20 No. 11321 Paléznak; YN26 No. 5502 Bakonyszombathely.
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Genus Octodriloides Z1cs1, 1986

Octolasium (Purpureum) (part.) OMODEO, 1952a Arch. zool. Ital., 37: 47.
Octolasium (Octodrilus) (part.): OMODEO 1956 Arch. zool. Ital., 41: 175.
Octodrilus (part.): BOUCHE 1972 Inst. Nat. Rech. Agron., p. 311.
Octolasium (part.): PEREL 1976b Zool. Zh., 55: 834.

Octolasium (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 202.
Octodrilus (part.): Zicst 1982a Acta zool. hung., 28: 444.

Octodrilus (part.): EASTON 1983 Earthworm Ecology, p. 483.
Octodriloides: Zics1 1986 Opusc. Zool. Budapest, 22: 110.
Octodriloides: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 436.
Octolasion (part.): PEREL 1997 Earthworms of Russia, p. 60.
Octodriloides: Qiu & BouCHE 1998b Doc. pedozool. integrol., 3: 203.

Type species — Octolasium (Octodrilus) kovacevici Zicsl, 1970 by original designation.

Diagnosis — External. Colour usually brown or red-violet. Head epilobous, first dorsal
pore variable. Setae distantly standing. Male pore minute, shifted backwards from the
segment 15, variable in position. Nephropores aligned in setal line b. Internal — Two or
one pairs of testes in 10 and 11, or only in 11 enclosed in testis sacs. Seminal vesicles four,
three or two pairs in 9—12, or 9, 10, 12 or 10, 12 . Spermathecae five to nine pairs open
around setal lines c. Calciferous glands in 10-12, with lateral diverticula in 10. Last pair
of lateral hearts in 11 and a pair of extraoesophageals in 12. Excretory system
holonephridial. Nephridial bladders are of ocarina-shape. Longitudinal musculature is of
pinnate type.

Remarks — The position of the male pore is extremely variable even within the same
species. It is always minute, and could mostly be recognized only in dissected animals
tracing the male duct backwards.
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6.54 Octodriloides karawankensis (Zicsi, 1969)
(Figs. 6.54.1-2.)

Octolasium kamnense BALDASSERONI, 1919: Zics1 1966b Opusc. Zool. Budapest, 6: 189.
Octolasium (Octodrilus) kamnense: Z1cs1 1968a Opusc. Zool. Budapest, 8: 146.
Octolasium (Octodrilus) karawankense Zics1, 1969 Opusc. Zool. Budapest, 9: 382.
Octodrilus karawankensis: Z1cs1 1982a Acta zool. hung., 28: 444.

Octodrilus karawankensis: EASTON 1983 Earthworm Ecology, p. 483.

Octodriloides karavankensis (laps.): Zics1 1986 Opusc. Zool. Budapest, 22: 107.
Octodriloides karawankensis: Zicsi 1991 Opusc. Zool. Budapest, 24: 179.
Octodriloides kamnensis (part.): MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 458.
Octodriloides kamnensis (part.): QU & BOUCHE 1998a Doc. pedozool. integrol., 4: 193.

Description — External — Body length 58—82 mm, diameter 4-6 mm, 102—154 segments.
Colour light-grey. Head epilobous, first dorsal pore in intersegmental furrow 13/14.
Glandular tumescence usually on 33, 40 @ but sometimes on 11, 22, 31, 34 a as well. Setae
widely paired, setal arrangement after the clitellum: aa:ab:bc:cd:dd = 3.2:1.4:1.85:1:5.7.
Clitellum extends on segments 30-37, saddle-shaped. Tubercles as thin bands extend at
the margin of the clitellum on 30-40. Male pore hardly visible, in the region of segment
19-22 or backwards, between setaec b—c. Nephropores constantly in setal line b. Internal
— Dissepiments from 5/6-9/10 slightly thickened. Crop in 15-16, gizzards in 17-18. Two
pairs of testes in 10, 11 enclosed in perioesophageal testis sacs and four pairs of vesicles
in 9-12. Spermathecae seven pairs in 6/7-12/13, open inferior to setal line c. Calciferous
glands in 1012, with lateral diverticula in 10. Last pair of lateral hearts in 11 a pair of
extraoesophageals in 12. Excretory system holonephridial. Nephridial bladders are of
ocarina-shape. The cross-section of longitudinal muscle layer is of pinnate type.

Remarks — This species was described from Austria and has subsequently been reported
from Yugoslavia and Hungary (Zicsi 1986). MRSIC (1991) regards it as a synonym of Oi.
kamnensis that seems to be very close to Oi. karawankensis. The only difference is the
position of tubercles that is on 30-39 in the case of Oi. kamnensis and 30—40 in the case
of Oi. karawankensis. 1t is to be decided whether this slight difference is enough to justify
a specific status but according to Pop (1947, 1949) the tubercula pubertatis is one of the
most important taxonomic character because its stability exceeds that of the clitellum.
This is why we regard Oi. karawankensis to be a distinct species.

Distribution — Oi. karawankensis has a Southern-Alpine distribution occurring in SE
Austria, N Italy, SW Hungary, Slovenia and Croatia (fig. 6.54.1).

Distribution in Hungary (fig. 6.54.2) — XM24 No. 4150 Muraratka; YMO03 No. 10641
Bodszénfa; YM12 No. 7297 Ropolyapuszta; YM13 No. 4779, 10899 Zselicei-erdo.
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Fig. 6.54.1. Distribution of Octodriloides karawankensis.
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Fig. 6.54.2. Distribution of Octodriloides karawankensis in Hungary.
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Genus Proctodrilus Zicsi, 1985

Helodrilus (Helodrilus) (part.): MICHAELSEN 1900a Das Tierreich, 10: 496.
Allolobophora (part.): Por 1941 Zool. Jb. Syst., 74: 518.

Allolobophora (Microeophila) (part.): OMODEO 1956 Arch. zool. Ital., 41: 184.
Allolobophora (sensu lato) (part.): BOUCHE 1972 Inst. Nat. Rech. Agron., p. 417.
Helodrilus (part.): PEREL 1976b Zool. Zh., 55: 833.

Helodrilus (part.): PEREL 1979 Range and regularities in the distr. earthworms, p. 179.
Allolobophora (part.): Zicsi 1982a Acta Zool. Hung., 28: 444-445.

Helodrilus (part.): EASTON 1983 Earthworm Ecology, p. 482.

Proctodrilus Zics1, 1985 Acta zool. hung., 31: 285.

Proctodrilus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.) 31: 128.

Helodrilus (part.): PEREL 1997 Earthworms of Russia, p. 53.

Proctodrilus: Qiu & BoucHE 1998b Doc. pedozool. integrol., 3: 209.

Type species — Allolobophora antipae Michaelsen, 1891 by original designation.

Diagnosis — External — Setae closely paired, pigmentation lacking. Prostomium
epilobous, first dorsal pore around 5/6. Male pore on 15 with glandular crescent,
intruding into the neighbouring segments. Spermathecae open in setal line c¢d or above
close to the mid-dorsal line. Nephropores are lacking. Internal — Two pairs of testes free
in 10, 11, and two pairs of seminal vesicles in 11, 12. Receptacula seminis two pairs
situated in 9/10, 10/11. Calciferous glands with lateral diverticula in 10. Last pair of
lateral hearts in 11 and a pair of extraoesophageals in 12. Excretory system
holonephridial and enteronephric, nephridial bladders lacking. Nephridia behind the
clitellum discharge into a common collecting canal on each side of the body (fig. 3.14B)
that communicate with the intestine just before the anus. The cross-section of
longitudinal muscle layer is of fasciculated type.

Remarks — Enteronephry is a well-known phenomenon among earthworms occurring in
almost all families (Csuzpi 1996). In the family Lumbricidae besides Proctodrilus it
could be observed only in Diporodrilus BoOucHE, 1970.

Table 6.11. Distinguishing characters of the Proctodrilus species in Hungary.

Species Clitellum | Tubercles Vesicles | Spermathecae | Nephridial | Musculature
bladders

P. antipai 25-33 30, 31 11, 12 9/10, 10/11 ¢d | — fasciculated

P. opisthoductus 25-33 30-31 11,12 9/10, 10/11 M | — fasciculated

P, tuberculatus 26-33 30/31-31/32 | 11, 12 9/10, 10/11 ed | — fasciculated
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6.55 Proctodrilus antipai (MICHAELSEN, 1891)
(Figs. 6.55.14.)

Allolobophora antipae MICHAELSEN, 1891 J. Hamb. Wiss., 8: 16.

Helodrilus (Helodrilus) antipae: MICHAELSEN 1900a Das Tierreich, 10: 498.
Allolobophora (Microeophila) antipai: OMODEO 1956 Arch. Zool. Ital., 41: 184.
Allolobophora cuginii helodriloides CHANDEBOIS, 1957a Bull. Soc. Zool. Fr., 82: 410.
Allolobophora antipai forma typica: Zicsi 1959b Ann. Univ. Sci. Budapest, 2: 283.
Allolobophora antipai £. typica: Zicsi 1968a Opusc. Zool. Budapest, 8: 151.
Allolobophora antipai antipai: Z1cs1 1982a Acta zool. hung., 28: 444.

Helodrilus antipae antipae: EASTON 1983 Earthworm Ecology, p. 482.

Proctodrilus antipai: Z1cs1 1985a Acta zool. hung., 31: 285.

Proctodrilus antipai: Zicsi 1991 Opusc. Zool. Budapest, 24: 188

Proctodrilus antipai antipai: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 131.
Proctodrilus antipai antipai: QiU & BoucHE 1998a Doc. pedozool. integrol., 4: 197.

Description — External — Body length 30-50 mm, diameter 1-2.5 mm, 84—116 segments.
Colour pale without any pigment. Head epilobous, first dorsal pore in 4/5. Glandular
tumescence usually on 10 cd, 30-32 ab. Setae closely paired, setal arrangement after the
clitellum: aa:ab:bc:cd:dd = 10.5:1.5:9:1:25. Clitellum saddle-shaped extends on segments
25 (26)-33. Squamiform tubercula pubertatis on 30, 31. Male pore on 15, great, covering
the neighbouring segments as well. Internal — Dissepiments 6/7-9/10 thickened. Crop in
15-16, gizzards in 17-18. Two pairs of testes in 10, 11 and two pairs of seminal vesicles
in 11, 12. Spermathecae two pairs in 9/10, 10/11 open in setal line cd. Calciferous glands
in 10-12 with lateral diverticula in 10. Excretory system holonephridial and in the
posterior end of the body enteronephric. Nephridial bladders lacking. Typhlosole
lamelliform, longitudinal muscles are of fasciculated type (fig. 6.55.1, 6.55.2).

Fig. 6.55.1. Longitudinal musculature of Proctodrilus antipai.
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Fig. 6.55.2. Typhlosole of Proctodrilus antipai.

Ecology — P. antipai belongs to the endogeic group, living and feeding in the mineral soil
layer. It occurs in extremely moist and hard clayey soil and gives preferences to
calcareous substrate (ZIcsI 1959b). This species defecates mainly (85 %) onto the soil. Its
daily cast production 50 mg dry matter pro 1 g living weight (Zicsi 1974a).

Distribution — P. antipai has an expansive Central-European area (fig. 6.55.3).

[E =

Fig. 6.55.3. Distribution of Proctodrilus antipai.

Distribution in Hungary (fig. 6.55.4) — BR88 No. 1960 Harkany; CS20 No. 1823 Bar;
CS21 No. 1061 Bata; CS35 No. 1879 Gerjen; CS36 No. 758 Duna, Paks; No. 1889
Dunaszentbenedek; CS48 No. 808 Dunafoldvar; CS65 No. 1638 Kecel; CS84 No. 1680
Kiskunhalas; CT19 No. 2157 Labatlan; CT29 No. 7102 Tat; CT32 No. 1816 Adony; CT39
No. 1154, 1484 Pilismar6t; CT56 No. 728 Csepel; CT58 No. 1370 Szentendre; CT77 No.
4488, 4507 G6dolls; CTT79 No. 3268 Csdvar; CU30 No. 9186 Letkés; DS28 No. 11730
between Tiszasas and Csépa; DS32 No. 1669, 1777 Algyd; No. 1778, 2268 Szeged; DT16
No. 4985 Jaszberény; DT22 No. 5335 Abony; DT87 No. 2983 Tiszafiired; DT92 No. 8394
Ecsegfalva; DT94 No. 5323 Karcag; DT98 No. 8385, 8390 Tiszacsege; DU21 No. 1690,
2798 Nadujfalu; DUS5 No. 5538 Kelemér; DU66 No. 592, 1786 Aggtelek; DU77 No. 3290
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Szin; No. 509, 3121 Szinpetri; DU8S No. 520 Szendrdlad; DU91 No. 4721 Sajoszoged,;
ES08 No. 1679 Vizesfas; ET04 No. 3328 Piispokladany; ET10 No. 5203, 5228 Nagylapos;
ET13 No. 5341, 5362 Barand; ET43 No. 5328 Berettyo-folyo; ET46 No. 5325 Debrecen;
ET89 No. 3357 Nyirbator; EU00 No. 5304 Polgar; EU43 No. 2109 Kortvélyes; EU45 No.
3081, 3095, 3097 Sarospatak; No. 3509 Végardo; EU46 No. 2773, 3086, 3091
Satoraljatjhely; EU94 No. 4900 Tiszakerecseny; FU12 No. 4018, 4031 Kisar; No. 4057
Komoro; FU22 No. 4085 Tuaristvandi; WM89 No. 12058 Fels6szolnok; WM99 No. 12078
Kétvolgy; No. 12049 Szakonyfalu; XMO07 No. 8508 Velemér; XMO08 No. 12242 between
Bajansenye and Oriszentpéter; No. 12017 Oriszentpéter; No. 8531 Kercaszomor; XM09
No. 12254 Ispank; XM47 No. 8556 Bak; XM75 No. 5415 Szdékedencs; XN25 No. 11437
Zsira; XP80 No. 1300 Dunasziget; YN09 No. 1305 Vének.
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Fig. 6.55.4. Distribution of Proctodrilus antipai in Hungary.

6.56 Proctodrilus opisthoductus Zicsi, 1985
(Figs. 6.56.1-3.)

Allolobophora rosea (part.): Zicsi 1968a Opusc. Zool. Budapest, 8: 147.

Proctodrilus opisthoductus Z1cs1, 1985a Acta zool. hung., 31: 285.

Proctodrilus opisthoductus: MRSIC & SAPKAREV 1988 Acta Mus. Mac. Sci. Nat.,
19(1/154): 11.

Proctodrilus opisthoductus: Z1cs1 1991 Opusc. Zool. Budapest, 24: 188

Proctodrilus opisthoductus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 130.

Proctodrilus opisthoductus: Z1cSI & MICHALIS 1993 Acta zool. hung., 39: 303.

Proctodrilus opisthoductus: Qiu & BoucHE 1998a Doc. pedozool. integrol., 4: 197.

Pedozoologica Hungarica



Earthworms of Hungary 227

Description — External — Body length 25-75 mm, diameter 2.5-3.5 mm, 60—135 segments.
Colour pale without any pigment. Head epilobous, first dorsal pore in 4/5. Glandular
tumescence usually on 8, 14—16 and along the clitellum ab, 11 cd. Setae closely paired, setal
arrangement after the clitellum: aa:ab:bc:cd:dd = 11:1:8:1:25. Clitellum saddle-shaped
extends on segments 25-33. Tubercula pubertatis strongly protuberant, on 30-31. Male pore
on 15, great, covering the neighbouring segments as well. Internal — Dissepiments 6/7-9/10
thickened. Crop in 1516, gizzards in 17—18. Two pairs of testes in 10, 11 covered with free
sperms, and two pairs of seminal vesicles in 11, 12. Spermathecae two pairs in 9/10, 10/11
open in the mid-dorsal line. Calciferous glands in 10-12 with lateral pouches in 10.
Excretory system holonephridial and in the posterior end of the body enteronephric.
Nephridial bladders lacking. Longitudinal musclulature is of fasciculated type (fig. 6.56.1).

Fig. 6.56.1. Longitudinal musculature of Proctodrilus opisthoductus.

Ecology — P. opisthoductus belongs to the endogeic group, living and feeding in the

mineral soil layer.
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Fig. 6.56.2. Distribution of Proctodrilus opisthoductus.
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Distribution — The exact area of this species is unknown. It is recorded for Hungary,
Austria, Slovenia, Serbia and Greece (fig. 6.56.2).

Distribution in Hungary (fig. 6.56.3) — BR98 No. 7310 Szarsomlyo; BS80 No. 10060
Pécs; CS12 No. 14447 Bataapati; CT05 No. 7269 Vértes Mts. Fani-volgy; CT16 No.
8408, 9085 Vértes Mts. Vinyabiikki-volgy; CT23 No. 1631 Gardony; CT32 No. 1559
Adony; CT36 No. 4432 Paty; CT37 No. 4395, 4405, 4410 Perbal; CT38 No. 10267,
14470 Pilis Mts. Kétbiikkfa-nyereg; CT48 No. 4188 Pilis Mts. Biikki-puszta; No. 10354,
10360 Pilis Mts. Kiraly-patak; No. 12775 Pilisszentkereszt; CT49 No. 10313, 10316
Pilismarét, Hoffman-kunyhd; CT58 No. 9984 Pilis Mts. Kiralykuti-kunyho; CU30 No.
2070, 2078 Letkés; CUS0 No. 5234, 7601, 7995, 10461, 10475, 10487, 10574
Szendehely; CU61 No. 5242 Rétsag; CU72 No. 5281 Ipolyszdg; CU93 No. 5260
Ludanyhalaszi; CU94 No. 5267 Litke; DS37 No. 5194 Csongrad; DS38 No. 10560
Csépa; DS71 No. 979 Kovegy; DS82 No. 927,933, 956, 1188, 5641 Mezohegyes; DT16
No. 4986 Jaszberény; DT26 No. 4982 Jaszjakoéhalma; DT49 No. 4258, 4452, 5569,
10209 Kapolna; DT63 No. 5348 Szaparfalu; DUO1 No. 9108 Samsonhéza; DU02 No.
9092 Lucfalvai elagazas; DU03 No. 5250 Karancslapujté; DU22 No. 5897 Barna; DU23
No. 9101 Cered; DUS5 No. 4570 Serényfalva; DU93 No. 4995 Szikszd; ET13 No. 5360
Barand; ET43 No. 5352 Berettyotjfalu; ET44 No. 5365 Derecske; WM99 No. 4707
Szakonyfalu; XM17 No. 11540 Kalocfa; XM18 No. 8528 Csode; XM19 No. 12040
Viszak; XM43 No. 14274 Molnari; XM78 No. 2059, 2124, 4795, 7357 Keszthely; XM79
No. 1840 Zalaszanto; XM88 No. 4538 Badacsonytérdemic; No. 14347 Szigliget; XN45
No. 13055 Csafordjanosfa; XN79 No 2009 Novakpuszta; XN89 No. 2029 Lickdpuszta;
XP61 No. 1603, 1616, 1619 Rajka; YN26 No. 5507 Bakonyszombathely.
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Fig. 6.56.3. Distribution of P. opisthoductus in Hungary.
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6.57 Proctodrilus tuberculatus (CERNOSVITOV, 1935)
(Figs. 6.57.1-4.)

Eophila antipae var. tuberculata CERNOSVITOV, 1935 Arch. Prirod. Cech., 19: 58.

Allolobophora Antipai f. typica: (part.) POp 1949 Anal. Acad. R.P.R., 1(9): 434.

Allolobophora antipai v. tuberculata: 71cs1 1959a Acta zool. hung., 5: 438.

Allolobophora antipai var. tuberculata: Zics1 1959b Ann. Univ. Sci. Budapest, 2: 285.

Allolobophora antipai v. tuberculata: Z1cs1 1968a Opusc. Zool. Budapest, 8: 151.

Helodrilus antipai var. tuberculatus: PEREL 1976b Zool. Zh., 55: 833.

Helodrilus antipae f. tuberculata: PEREL 1979 Range and regularities in the distr.
earthworms, p. 180.

Allolobophora antipai tuberculata: Z1cs1 1982a Acta zool. hung., 28: 444.

Helodrilus antipae tuberculatus: EASTON 1983 Earthworm Ecology, p. 482.

Proctodrilus tuberculatus: Z1cs1 1985a Acta zool. hung., 31: 285.

Proctodrilus tuberculatus: Zicsi 1991 Opusc. Zool. Budapest, 24: 188

Proctodrilus antipai tuberculatus: MRSIC 1991 Acad. Sci. Art. Slov. (Hist. Nat.), 31: 134.

Proctodrilus antipai tuberculata: QU & BoucHE 1998a Doc. pedozool. integrol., 4: 197.

Description — External — Body length 45-60 mm, diameter 2-2.5 mm, 89-130 segments.
Colour pale without any pigment. Head epilobous, first dorsal pore in 4/5-8/9. Glandular
tumescence usually on 12, 26-32 ab. Setae closely paired, setal arrangement after the
clitellum: aa:ab:bc:cd:dd = 10.4:1.2:7.2:1:24. Clitellum saddle-shaped extends on segments
25, (26)-33. Two pairs of squamiform tubercula pubertatis in 30/31 and 31/32. Male pore on
15, great, covering the neighbouring segments as well. Internal — Dissepiments 5/6-8/9
thickened. Crop in 15-16, and gizzards in 17-18. Two pairs of testes in 10, 11 and two pairs
of seminal vesicles in 11, 12. Spermathecae two pairs in 9/10, 10/11 open in setal line cd.
Calciferous glands in 10-12 with minute lateral pouches in 10. Excretory system
holonephridial and in the posterior end of the body enteronephric. Nephridial bladders lacking.
Typhlosole bilobate, longitudinal muscles are of fasciculated type (fig. 6.57.1, 6.57.2).

Fig. 6.57.1 Longitudinal musculature of Proctodrilus tuberculatus.
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Fig. 6.57.2. Typhlosole of Proctodrilus tuberculatus.

Ecology — P. tuberculatus belongs to the endogeic group, living and feeding in the
mineral soil layer. It prefers moist soils, but its drought tolerance is somewhat higher than
that of P. antipai (Zics1 1959b). This species defecates largely (95 %) onto the soil. Its
daily cast production 56 mg dry matter pro 1 g living weight (Zics1 1974a).

Distribution — P. tuberculatus has an expansive Trans-Aegean distribution occurring
from the West Caucasus to France in east and Germany to north (fig. 6.57.3).

Fig. 6.57.3. Distribution of Proctodrilus tuberculatus.

Distribution in Hungary (fig. 6.57.4) — BS80 No. 1969 Pécs; BS87 No. 1674
Iregszemcse; BS89 No. 11394 Balatonszabadi; BS96 No. 1671 Tamasi; CR29 No. 1780
Mohacs; CS09 No. 1672 Dég; CS18 No. 3043 Cece; CS34 No. 1904 Fajsz; CS35 No.
1880 Gerjen; CS36 No. 759 Paks; No. 1890 Dunaszentbenedek; CS41 No. 4855
Mariakonnye; CS42 No. 1055 Ersekcsanad; CS46 No. 1907 Ordas; CS47 No. 1021
Bolcske; No. 1901 Harta; CS48 No. 541, 635, 804, 1868, 3022 Dunaféldvar; CS50 No.
5021 Bacsborsod; CS77 No. 11554, 11622, Pahi; CS84 No. 1676 Kiskunhalas; CT09 No.
1171 Sittd; CT19 No. 1090, 1160 Nyergestjfalu; CT23 No. 1633 Gardony; CT32 No.
1551, 1979 Adony; CT34 No. 1673 Martonvasar; CT39 No. 1485 Pilismarot; No. 1922
Esztergom; CT41 No. 682 Kulcs; CT43 No. 2155 Ercsi; No. 599 Sinatelep; CT49 No.
1077, 1133, 1142 D6més; No. 1148 Pilismarot; No. 1084 Szob; No. 1070, 1073 Visegrad;
No. 1317, 1318, 1322 Zebegény; CT56 No. 782 Csepel; CT57 No. 1544 Budakalasz;
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CT58 No. 2821 Alsogod; No. 1367, 1469, 1473, 1489, 1499, 11755 Szentendre; CT59
No. 1528, 1533 Dunabogdany; No. 1665 Tahi CT75 No. 4955 Magléd; CT77 No. 4487,
4508, 5550, 5644, 5885 G6dollo; CT79 No. 3247 Csdvar; CT85 No. 4963 Mende; CT87
No. 3065 Bag, Petdfi-forras; CU30 No. 2077 Letkés; CU71 No. 8981 between Szente and
Magyarnandor; CU82 No. 5264 érhalom; DS32 No. 1675, 2037, 3155 Szeged; DT02
No. 5339 Cegléd; DT16 No. 4977 Jaszberény; DT22 No. 5216 Abony; DT49 No. 5571,
7129, 10208 Képolna; DU02 No. 9088 Lucfalvai elagazas; DU12 No. 5889 Matraszele;
DU21 No. 7215 Nadujfalu; DU32 No. 5665 Szentdomonkos; No. 2896 Tarnalelesz;
DU43 No. 2873, 7384 Borsodnadasd; DUS0 No. 5179 Eger; DUS1 No. 8562 Szarvasko,
Teréz-forras; DU77 No. 3876 Vecsem-forras; DU86 No. 1725 Szalonna; ET51 No. 5397
Artand; EU26 No. 4227 Regéc; EU46 No. 3484 Koveshegy; EU83 No. 3640 Lovopetri;
No. 3643 Szabolcsbdka; FUO1 No. 4074, 14353 Tunyogmatolcs; FU03 No. 14374, 14339
Jand; FU12 No. 4104 K6moro; No. 4040, 14384 Tivadar; FU22 No. 4879 Tiszacsécse;
WMBS89 No. 12059 Felsdszolnok; WM99 No. 3156 Szakonyfalu; XL99 No. 4764
Dravatamasi; XMO07 No. 8543 Godorhaza; No. 8520, 8507 Velemér; XMO08 No. 12083
ériszentpéter; XM09 No. 8533 Orfalu; XM17 No. 11539 Kalocfa; XM18 No. 8522
Csodde; XM19 No. 12039 Viszak; XM24 No. 4113, 4127, 4143, 4147, 9115 Muraratka;
XM25 No. 9143 Dobri; No. 9127, 9133 Szemenyecsornye; No. 5436 Tormafolde; XM35
No. 14479 Lispeszentadorjan; XM43 No. 14275 Molnari; XM44 No. 14308 Semjénhdza;
XM47 No. 8555 Bak; XM53 No. 9153 Surd; XM59 No. 1670, 1678 Kehida; XM 62 No.
9165 Csurgonagymarton, XM63 No. 9173 Somogycsicsd; XM69 No. 2866
Vidornyasz6ll6s; XM70 No. 4770 Heresznye; XM78 No. 1677, 2058, 2140 Keszthely;
XMS88 No. 4548 Badacsonytdrdemic; No. 14348 Szigliget; XN18 No. 5712 Témalom;
XN25 No. 11428, 11434 Zsira; XN36 No. 900, 1332, 1339, 1341, 1348 Sopronhorpacs;
XN46 No. 5688 Csapod; XN47 No. 916 Pet6haza; XN98 No. 11605 Gyoér; XN99 No.
1261, 1311 Medve; XP60 No. 2018 Lajta; No. 6000 Mosonmagyarévar; XP61 No. 1617,
1620, 1621, 3981 Rajka; XP71 No. 1503 Dunasziget; XP80 No. 12783 Cikolasziget; No.
1301 Dunaremete; YL37 No. 4752 Vejti; YMO03 No. 7156, 10436 Bo6szénfa; No. 7177
Dennapuszta; YM12 No. 7302 Zselickisfalud; No. 9217, 7170, 7291, 10569
Ropolyapuszta; No. 2950 Simonfa; YM13 No. 10448 Zselicszentpal; No. 2928, 2917,
10430 Zselice; YM14 No. 10444 Toponar; YM29 No. 12401 Balatonendréd; YNO9 No.
1258, 1309 Nagybajcs; No. 1254, 1304, 11848 Vének; YN19 No. 1131, 1250 Gonyii.
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Fig. 6.57.4. Distribution of Proctodrilus tuberculatus in Hungary.
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7. BIOGEOGRAPHIC ANALYSIS OF THE HUNGARIAN
EARTHWORM FAUNA

The large disjunctions in the distribution of different earthworm families were yet
observed in the last century (MICHAELSEN 1903, 1911), and MICHAELSEN (1921) was one
of the first supporters of WEGENER’s theory of the continental drift. The scattered
distributions of these sedentary animals could hardly be explained but passively moving
with the drifting continental fragments (OMODEO 1963, 2000, Sims 1980) because natural
spreading is limited to a great extent. The anemochor or biochore dispersal (UDVARDY
1969) is also impossible owing to susceptibility to desiccation (Sims 1980).

It follows from the foregoing that earthworms would have to be one of the most
important groups to reconstruct the biogeographic history of different regions (BROWN &
GIBSON 1983, JaMEs 1998). In spite of this fact, relatively few work deal with the
biogeography of earthworms (MICHAELSEN 1903, 1911, 1921, 1933, OMODEO 1952b,
1963, 2000, Sims 1980) and especially little work has been done to understand the
distribution of lumbricids (GATES 1966, 1976b, MRSIC 1991, OMODEO 1952b, 1961,
OMODEO & ROTA 1999, Pop 1949, ZAajoNC 1965).

It was MICHAELSEN (1902b, 1903) who first recognized that the distribution area of
endemic species is localized apart from the southern border of the Quaternary ice sheet
(fig. 7.1). To the north of this line only peregrine species are found suggesting that the ice
cover completely destroyed the indigenous earthworm fauna, and the repopulation has
taken place by inadvertent introduction by man. This introduction might have begun even
in the prehistoric period (MICHAELSEN 1903, PEREL 1979). Supporting this view JAMES
(1998) using the experimental data of MARINISSEN & VAN DEN BoscH (1992) predicted a
100-200 km natural range expansion capability of earthworm species since the time of
the last glacial maximum. Therefore the characteristic distribution types of the endemic
earthworm species should not be inerpreted by the range regression-expansion dynamism
caused by the ice age that is more plausible for vagile animals such as for example the
butterflies (DE LATTIN 1967, VARGA 1977).

i S\

b , el

Fig. 7.1. Distribution of the endemic species of Lumbricidae in the Holarctis. The solid lines represent the
southern border of the ice sheet during the last glaciation (Wisconsin, Wiirm). I. Franco-Iberian domain,
IIa. North-Aegean subdomain, I7b. South-Aegean subdomain, I7I. Turanian—Far-Eastern domain,

IV, North-American domain.
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OMODEO (1952b, 1961) pointed out that the distribution patterns of the endemic species
could be connected to the tertiary land masses as distribution centres and on the basis of
these four main distribution types (faunal elements) may be distinguished. An Alpine-
[lyric-Carpathian type connected to the former North-Aegean land masses, a Syrian-
Anatolian-Aegean type proper to the former South Aegean land masses, a Caucasian-
Alpine-Syrian-Aegean type with a mixed north-south-Aegean distribution and a North-
South-Western European type covering Europe west of the Alpine arc. This division has
later been complemented with the Central-European distribution type by ZAJONC (1965),
and the mixed north-south Aegean was renamed to Trans-Aegean type (PEREL 1979).

MRSIC (1991) by taking into account the up-to-date paleogeographic scenarios
critically analysed the biogeographic patterns of lumbricid earthworms and connected the
development of different genera to the proposed isolated tertiary land masses. According
to him the genera Healyella, Spermophorodrilus and Dendrobaena appeared on the
Southern Aegean land masses, the genera Karpatodinariona, Alpodinaridella,
Microeophila, Octodrilus and Octodriloides evolved on the Nothern Aegeids, the genus
Eisenia on the Asian plate, the genera Aporrectodea, Lumbricus in Western Europe and
the genus Bimastos in North America. MRSIC (1991) severely criticized OMODEO (1952b,
1988) who placed phylogenetically divergent species into the genus FEophila and
Scheroteca that led to a misleading zoogeographical conclusion. We have to agree with
MRSIC in this respect and also with OMODEO (2000) citing SLUYS (1992) that “historical
biogeographic analysis depends on good taxonomy”. Therefore, without a thorough
taxonomic and phylogenetic revision of lumbricid genera (cf. Chapter 4) a biogeographic
conclusion based on the distribution of different genera might easily be misleading.

Bearing this in mind herewith we try to summarize the biogeographic patterns of
earthworms with special interest to the Hungarian fauna.

In the distribution area of endemic earthworms four great domains may be recognized
(fig. 7.1).

I. Franco-Iberian domain (Iberian Peninsula, France west from the alps, Sardinia,
Corsica, South-West Italy, Atlas Mts.) is characterised by a number of unique
earthworm groups such as Hormogastridae, Ailoscolecidae, Diporodrilus,
Prosellodrilus (sensu QiU & BOUCHE 1998a), Kritodrilus (sensu Zicsi & Csuzpl
1999), Allolobophora (s.1.) molleri-moebii gr. ect.

I1. Aegean domain (Europe from the Alps to the Ural Mts., Anatolia, Levant and
Mesopotamia) is characterised by the genera of Octodrilus, Octodriloides,
Cernosvitovia Fitzingeria and Dendrobaena.

III. Turanian—Far-Eastern domain (from the Turanic Basin to the Sajan Mts.,
Korean Peninsula and Japan) is characterised by the species of the genera Eisenia
(s. str., excluding the species with fasciculated musculature) and Perelia.

IV. North-American domain is characterised by the genera Eisenoides and Bimastos
(s. str).

It is remarkable, that the Franco—Iberian domain is quite homogeneous and rather separate
from the others accommodating especial families of Lumbricoidea such as Hormogastridae
and Ailoscolecidae. It might be explained by the early separation (from the Middle
Cretaceous to the Early Tertiary) of the Iberian Peninsula from the rest of Europe (fig. 7.2).
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Fig. 7.2. Paleogeographic reconstruction of the early Paleogene (ca. 65 Ma) (after HAY et al. 1999).

On the contrary, the Adegean domain is rather heterogeneous but a number of Trans-
Aegean species (distribution type No. 3 by Omodeo 1952b (fig. 7.3) attest to the close
paleogeographical and biogeographical relationships of the Northern and Southern
Aegeids (OMODEO & RoTA 1999). Nevertheless, remarkable differences do exist so the
distinction of a North- and South-Aegean sub-domain is reasonable. The North-Aegean
sub-domain consists of Central- and Eastern-Europe, and characterised by the high
diversity of Octodrilus and Octodriloides species. The South-Aegean sub-domain covers
Anatolia, the Caucasus Mts. The Levant, Mesopotamia and characterised by the
Healyella (Bimastos sensu lato) genus and the Eisenia (s.l.) grandis species group
(OMODEO and ROTA 1999).

50N

40N

30N

10w 0 10E 20E 30E 40E S50E

Fig. 7.3. Distribution of Trans-Aegean species.

The Turanian—Far-Eastern domain is quite distinct and relatively poor in species.
Most of the Aegean genera are missing and the dominance of the Perelia and Eisenia
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species is obvious. This relative poorness in species might be interpreted by the
disappearance of the arcto-tertiary forest belt due to the global cooling and the
increasing aridity as a consequence of the uplift of the Tibetan plateau (GUTHRIE
2001).

The origin of the Lumbricid fauna of the North American domain has widely been
debated (OMODEO 1963, GATES 1966, 1976a). According to contemporary views
(REYNOLDS 1995, JAMES 1998) the majority of Lumbricid species in North America
is introduced by man. These introductions might have begun in the 17" century
(GATEs 1966) and persist even today (Csuzbpi & SzLAveEcz 2003). The only
exceptions are the representatives of the genera Bimastos (s. str.) and Eisenoides
that are thought to be endemic in North America. Unfortunately the phylogenetic
affinities of these genera have not yet been assessed but according to the shape and
orientation of the nephridial bladders both genera belong to the so-called eastern
group (MRSIC 1991), e.g. possessing ahead bent nephridial bladders, suggesting
affinities with the groups of the Aegean domain.

In analysing the Hungarian earthworm fauna, among the autochtonous species we
have found almost exclusively Aegean species (Table 7.1). The only exceptions are
Ap. georgii and D. cognetii showing a typical Atlanto-Mediterranean distribution
(fig. 6.10.3, 6.20.1) covering partly the Franco-Iberian and the Aegean domains, but
in the case of D. cognettii some taxonomic uncertainties exist. First, similarly to
Murchieona minuscula (Rosa, 1905) the populations in Greece and Italy possess
somewhat different clitellar position from that of the northern populations. Second,
the generic affiliation of this species is ambiguous because its nephridial bladders
are J-shaped oriented caudad in the first several segment and bilobous after the
clitellum that is completely different from that of Dendrobaena octaedra, the type
species of genus Dendrobaena.

The true Aegean species according to their area may be assorted into several well-
demarcated distributional groups (faunal elements). The Trans-Aegean distribution
(No. 3 acc. OMODEO 1952b), a rather characteristic area-type of the Hungarian
earthworms, are represented by the species A. (s. l.) leoni, Ap. dubiosa, Ap.
handlirschi, Ap. jassyensis, Oc. transpadanus and P. tuberculatus. It is noteworthy
that most of these species are hygrophilous and frequently found on the banks of
streams, rivers and lakes (fig. 7.4), so in this case the passive hydrochore
distribution could not be excluded. If this is the case, this type of distribution may
be connected with the pluvial periods of the Quaternary ice age and is rather novel.
The other interesting phenomenon of the Trans-Aegean distribution is the strong
similarity (by the shape of the area) with the Ponto-Mediterranean distribution of
the vagile animals, like butterflies (VARGA 1977). However, this is only an apparent
similarity because the underlying processes leading to this area form are completely
different. In the first case the origin of the distribution is connected to the
Quaternary either by hydrochore dispersal or by a regression from a wider
distribution in connection with the global shrinking of forests. In the second case the
area-type originated after the ice age by dispersal from the Ponto-Mediterranean
refuge (dispersal centre).
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Fig. 7.4. Distribution of Trans-Aegean species in Hungary. The solid circle represents one, the asterisk two
and the half circle three or more species present in the UTM quadrate.

An other major distribution type of the Hungarian earthworms is the Central-European. It
roughly agrees with the Alpine-Illyric-Carpathian type of OMODEO (1952b) but contains
only species distributed almost evenly in the central part of Europe. P. opisthoductus and
P, antipai are attributed to this group with question because the first one has recently been
described and its true distribution is not exactly known, while the second one is distributed
far beyond the glaciation border that indicates a possible introduction. Apart from these
two species all the others represent forest elements (L. polyphemus F. platyura platyura,
F platyura depressa, F. platyura montana are anecic; E. lucens and E. spelaea are epigeic).
Although primary forests do (or in most cases did) occur in the Hungarian Plain, these
species are missing from this region (fig. 7.5). In case of the epigeic species it is probably
due to the unfavorable climatic conditions while in the case of anecic species this might be
in connection with the lack of hornbeam in the lowland-forests (fig. 7.6), being essential
for these large-bodied earthworms (Zicsi 1983a).

The Eastern-Alpine species have a much more restricted range than that of the Central-
European ones. They are distributed from Tirol to the Eastern-Carpathians in the
mountainous area of North-Central-Europe (fig. 7.7). These species (table 7.1) are forest
elements, in Hungary found only besides the Hungarian Plane (fig. 7.8).

The Southern-Alpine distribution differs from the Eastern-Alpine one in its center of
distribution situated on the south-eastern edge of the Alps, and these species are missing
from Upper- and Lower Austria (Ober and Nieder-Osterreich) (fig. 7.9). In Hungary these
species (table 7.1) are living in the western and south-western part of the country where
the yearly precipitation exceeds 700 mm (fig. 7.10).
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Table 7.1. Distribution types of the Hungarian earthworm fauna

Distribution type

Species

Peregrine

Allolobophora chlorotica (SAVIGNY, 1826)

Aporrectodea caliginosa (SAVIGNY, 1826)

Aporrectodea longa (UDE, 1885)

Aporrectodea rosea (SAVIGNY, 1826)

Dendrobaena hortensis (MICHAELSEN, 1890)

Dendrobaena octaedra (SAVIGNY, 1826)

Dendrobaena veneta veneta (ROsA, 1886)

Dendrodrilus rubidus rubidus (SAVIGNY, 1826)

Dendrodrilus rubidus subrubicundus (EISEN, 1874)

FEisenia fetida (SAVIGNY, 1826)

Eiseniella tetraedra (SAVIGNY, 1826)

Lumbricus castaneus (SAVIGNY, 1826)

Lumbricus rubellus HOFFMEISTER, 1843

Lumbricus terrestris LINNEAUS, 1758

Octolasion lacteum (ORLEY, 1881)

Peregrine

/ Atlantic origin

Allolobophoridella eiseni (LEVINSEN, 1884)

Aporrectodea longa (UDE, 1885)

Lumbricus castaneus (SAVIGNY, 1826)

Octolasion cyaneum (SAVIGNY, 1826)

Atlanto-Mediterranean

Aporrectodea georgii (MICHAELSEN, 1890)

Dendrobaena cognettii (MICHAELSEN, 1903)

Trans-Aegean

Allolobophora (s.l.) leoni MICHAELSEN, 1891

Aporrectodea (s.l.) dubiosa (ORLEY, 1881)

Aporrectodea handlirschi (Rosa, 1897)

Aporrectodea jassyensis (MICHAELSEN, 1891)

Octodrilus transpadanus (Rosa, 1884)

Proctodrilus tuberculatus (CERNOSVITOV, 1935)

Central-European

Fitzingeria platyura platyura (FITZINGER, 1833)

Fitzingeria platyura depressa (RosA, 1893)

Fitzingeria platyura montana (CERNOSVITOV, 1932)

Eisenia lucens (WAGA, 1857)

Eisenia spelaea (Rosa, 1901)

Lumbricus polyphemus (FITZINGER, 1833)

?Proctodrilus antipai (MICHAELSEN, 1891)

?Proctodrilus opisthoductus Z1cs1, 1985

Eastern-Alpine

Dendrobaena auriculata (ROsA, 1897)

Dendrobaena vejdovskyi (CERNOSVITOV, 1935)

Lumbricus baicalensis MICHAELSEN, 1900

Octolasion montanum (WESSELY, 1905)

Octodrilus pseudolissaensioides Z1Cs1, 1994

Southern-Alpine

Allolobophora (s.l.) nematogena Rosa, 1903

Aporrectodea sineporis (OMODEO, 1952)

Octodriloides karawankensis (Zics1, 1969)

Illyric

Dendrobaena ganglbaueri (Rosa, 1894)

Octodrilus pseudotranspadanus (Zics1, 1971)

Vindobonic

Allolobophora (s.1.) hrabei (CERNOSVITOV, 1935)

Helodrilus deficiens Zics1, 1985

Dacian

Allolobophora (s.1.) dacica (Pop, 1938)

Allolobophora (s.l.) mehadiensis mehadiensis RosA, 1895

Cernosvitovia (Zicsiona) opisthocystis? (Rosa, 1895)

Dendrobaena clujensis Pop, 1938

Octodrilus compromissus Z1cs1 & Pop, 1984

Octodrilus gradinescui (Pop, 1938)

Endemics

?Allolobophora (s.1.) gestroides Zics1, 1970

Octodrilus lissaensioides (Zics1, 1971)

Octolasion lacteovicinum Z1Cs1, 1968

Helodrilus mozsaryorum (Zicsi, 1974)

Unclear type

Eisenia balatonica Pop, 1943

Helodrilus cernosvitovianus (Z1cs1, 1967)
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Fig. 7.6. Distribution of the hornbeam (Carpinus betulus ) (after MEUSEL et al. 1965)
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Fig. 7.7. Distribution of the Eastern-Alpine species.
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Two species are referred here to the Illyric type of distribution but with some doubts.
Dendrobaena ganglbaueri has been in synonymy for a long time with Dendrobaena
byblica — a Circum-Mediterranean species conglomerate — until Zicsi (1991) resurrected
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it. Unfortunately the literature data are ambiguous because the species affiliation
frequently could not be decided; therefore the distribution pattern is based only on our
data (fig. 6.21.5). Oc. pseudotranspadanus has been described just from the Croatian
border of Hungary and subsequently has been reported from Bosnia-Herzegovina (MRSIC
1991). It is curious that this species has not yet been reported from Croatia, which
suggests that our knowledge on the distribution of Oc. pseudotranspadanus is far from
being complete.

A very restricted distribution could be observed in the case of 4. (s.1.) hrabei and H.
deficiens. Both species live in a small area around the Hungarian-Austrian-Slovakian
border, and thought to be endemic in that region, so we propose to call them Vindobonic
elements. It is noteworthy that 4. (s. 1.) Arabei has a quite peculiar systematic position
might be representing the easternmost occurrence of the Franco-Iberian genus

Zophoscolex QU & BOUCHE, 1998.
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Fig. 7.11. Distribution of the Dacian species.

Besides the Trans-Aegean species the Dacian elements represent the second largest
group of the autochthonous earthworms of Hungary. Their distribution centre proper to
the Apuseni (Bihar) Mts. in Transylvania (fig. 7.11). This region had a very dynamic
tectonic history (summarized by Pop 1994) and in the Quaternary ice age has not been
covered by continuous ice sheets, therefore it might have served as refuge for a number
of forest plants and trees such as hornbeam (Carpinus betulus), beech (Fagus sylvatica)
and oak (Quercus) species (BODNARIUC et al. 2002). The importance of this region as one
of the most significant centre of endemism for the genus Octordilus has yet been stressed
by Pop (1994, 1998), and the high species diversity observed has been attributed to the
repeated insularity of the region, occurred last time in the Quaternary. Most of the narrow
endemic Octodrilus species of the Bihar Mts. thought to have been evolved during the last
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glaciations in connection with the selection pressure represented by the environmental
stress and habitat segregation (Pop 1994). This view contradicts the hypotheses of
OMODEO (1952b) who dated back the origin of earthworm species to the Tertiary. The few
molecular studies on Lumbricoidea accomplished (CoBoLLI et al. 1987, COBOLLI et al.
1992) corroborate this view, and the speciation in this group may take about 20 million
years to become detectable on morphological level (OMODEO & ROTA 1999). Therefore,
it is feasible that the speciation events led to the high diversity of Octodrilus species in the
Bihar Mts. may be connected with some earlier events. One of these events might rather
be the transgression-regression cycles of Lake Pannon from the Middle Miocene to the
Early Pliocene (MAGYAR et al. 1999). During the transgression phases of Lake Pannon the
territory of the Bihar Mts. has been fragmented while in case of regression the region had
been connected with the Carpathians and Dinarides (fig. 7.12).

C D

Fig. 7.12. Paleogeographic reconstructions of the Lake Pannon (shaded) in the Miocene.
A. in the Sarmatian (ca. 13.5 million years ago (Ma)), B. in the Mecsekia ultima (ca. 12 Ma),
C. ca. 9.5 Ma, D. ca. 8 Ma (after MAGYAR et al. 1999).

The Dacian elements in Hungary are confined to the eastern part of the country (fig.
7.13). It is interesting, that species (4. (s. 1.) dacica, A. (s. 1.) mehadiensis, D. clujensis
etc.) occur in mountainous habitats in Romania (Pop 1998), in Hungary have almost
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Fig. 7.13. Distribution of the Dacian species in Hungary. The solid circle represents one, the asterisk two
species present in the UTM quadrate.

exclusively been found in the Trans-Tisza region. This corroborates Pop (1949)
conception of mountain origin of earthworm species and a subsequent invasion of
lowland habitats. It is even more plausible if we take into account, that the Pannon Lake
in the Miocene has repeatedly covered the territory of the Hungarian Plain.

Four species are known only from Hungary up till now, but only the peculiar H.
mozsaryorum is thought to be a true endemism living in the Baradla Cave (NE Hungary).
A (s. 1) gestroides has a wider distribution in the northern mountainous part of the
country, so its occurrence in the neighboring countries (Slovakia and perhaps Ukraine) is
highly probable. O. lacteovicinum and Oc. lissaensioides are only known from the first
descriptions, therefore their zoogeographic significances could not be evaluated. This is
true for the species E. balatonica and H. cernosvitovianus as well. E. balatonica was
described from the Lake Balaton (SW Hungary) and has subsequently been reported from
Ukraine and Siberia (PEREL 1979). The European distribution forms a more or less
continuous belt ranging from SW Hungary through Romania to S Ukraine (fig. 6.28.2)
and after several thousand km of interruption there is an other area body in S Siberia. This
strange area suggests either an introduction or that the Siberian population represents an
other species. The other problematic species — H. cernosvitovianus — has recently been
described from NE Hungary and subsequently it was reported from Ukraine (PEREL
1977), Poland (RozeN & KOSTECKA 1988), Serbia (SAPKAREV 1980, KARAMAN &
StojaNovic 1996) and Greece (Zicsi & MicHALIS 1981). The disruption of its area (fig.
6.36.2) might denote our inaccurate knowledge on the distribution of this species.
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9. INDEX OF GENERA AND SPECIES

agilis [Lumbricus] 153

agricola [Lumbricus] 189

Allolobophora 55 9; 115 125 135 145 15; 165 17; 19; 20; 215 22; 25; 32; 365 37; 41; 43;
45; 48; 49; 50; 51; 52; 53; 54; 55; 56; 57; 58; 60; 61; 62; 63; 64; 65; 66; 67; 69; 70;
73; 74; 75; 76; 81; 84; 87; 89; 90; 92; 93; 99; 100; 101; 102; 105; 106; 108; 113;
114; 115; 118; 119; 120; 121; 128; 131; 132; 137; 139; 1405 143; 146; 149; 153; 158;
159; 162; 169; 170; 173; 176; 178; 184; 192; 193; 197; 203; 205; 206; 207; 216;
2235 224; 2265 229; 234

Allolobophora (Allolobophora) 5;9; 11; 12; 13; 14; 15; 16; 17; 19; 20; 21; 22; 25; 32; 36;
37; 41; 43; 45; 48; 49; 50; 51; 52; 53; 54; 55; 56; 57; 58; 60; 61; 62; 63; 64; 65; 66;
67;69;70;73;74;75;76; 81; 84; 87; 89; 90; 92; 93; 99; 100; 101; 102; 105; 106; 108;
113; 114; 115; 118; 119; 120; 121; 128; 131; 132; 137; 139; 140; 143; 146; 149; 153;
158; 159; 162; 169; 170; 173; 176, 178; 184; 192; 193; 197; 203; 205; 206; 207; 216;
223; 224, 226; 229; 234

Allolobophora (Allolobophoridella) 5; 12; 14; 19; 43; 44; 69; 70; 71; 72; 73

Allolobophora (Cernosvitovia) 5; 12; 13; 14; 18; 19; 20; 23; 37; 39; 43; 44; 46; 104; 105;
106; 110; 159; 169; 170; 171; 172; 234; 244

Allolobophora (Dendrobaena) 5;9; 11; 12; 13; 14; 15; 16; 17; 19, 20; 21; 27; 29; 36; 41,
43;46;70;73;75; 84; 106; 107; 108; 109; 110; 111; 112; 113; 114; 115; 116; 117; 118;
119; 120; 121; 122; 123; 125; 126; 127; 128; 129; 130; 131; 132; 133; 137; 140, 158;
159; 162; 166; 193; 205; 234; 236; 241

Allolobophora (Microeophila) 19; 20; 67; 223; 224

Allolobophora (Notogama) 15; 92; 128; 139; 143; 146

Allolobophora (Octolasion) 6; 9; 11; 13; 14; 15; 17; 19; 20; 25; 43; 47; 106; 113; 121;
131; 137; 158; 159; 162; 192; 193; 194; 195; 196; 197; 198; 199; 203; 204; 205; 206;
207; 216; 220

Allolobophoridella 5; 14; 195 12; 43; 44; 69; 705 715 72; 73

Allurus 9; 11; 15; 139; 146; 152; 153

alpestris [Allolobophora] 92

alpina, rosea [Allolobophora] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95; 146; 226

alpina, transpadana [Octolasium] 84; 216

alpinula, octaedra [Allolobophora] 9; 11; 12; 14; 18; 23; 31; 32; 43; 46; 107; 116; 121;
122; 123; 124; 125; 160; 163; 167; 236

alternisetosus, caliginosus [Nicodrilus (Nicodrilus)] 11; 75; 76

Alyattes 192

alyattes [Lumbricus] 192

ambiguus, longus longus [Nicodrilus (Nicodrilus)] 75; 90

americanus [Lumbricus] 189

amphisbaena [ Lumbricus] 153

amplisellus, longus longus [ Nicodrilus (Nicodrilus)] 75; 90

anatomica, chlorotica [Allolobophora]. 11; 14; 15; 43; 45; 49; 50; 51

andrei andrei [Eisenia] 143

andprei, fetida [Eisenia] 11; 14; 41; 43; 44; 120, 140, 143
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annularis [Lumbricus] 143; 178
annulatus [Lumbricus] 143; 180
antipae [Allolobophora] 223; 224; 229
antipae [Helodrilus (Helodrilus)] 223; 224; 229
antipai [Allolobophora (Microeophila)] 14; 43; 46; 74; 223; 224, 225; 229; 230; 238
antipai [Allolobophora] 14; 43; 46; 74; 223; 224, 225, 229; 230; 238
antipai [Proctodrilus] 14; 43; 46; 74; 223; 224; 225; 229; 230; 238
antipai t. typica [Allolobophora] 11;63;70; 81; 101; 121; 128; 153; 158; 159; 223; 224; 229
aporata [Allolobophora] 77?
Aporrectodea S; 95 11; 125 14; 15; 19; 25; 26; 43; 45; 48; 49; 735 74; 75; 765 77; 78; 81;
82; 83; 84; 85; 86; 87; 88; 89; 90; 91; 92; 93; 94; 95; 99; 100; 101; 102; 103; 104
Aporrectodea (Aporrectodea) 5; 9; 11; 12; 14; 15; 19; 25; 26; 43; 45; 48; 49; 73; 74; 75;
76;77;78; 81; 82; 83; 84; 85; 86; 87; 88; 89; 90; 91; 92; 93; 94; 95; 99; 100; 101; 102;
103; 104

aquatilis [Lumbricus] 92

arborea [Allolobophora] 132; 160; 164; 182

armoricum, cyaneum var. [Octolasium] 193

arnoldi [Allolobophora] 43; 75

arnoldiana [Perelia] 43

attemsi [ Dendrobaena] 27

auriculata [Allolobophora] 14; 43; 46; 108; 109; 110

auriculata [Dendrobaena) 14; 43; 46; 108; 109; 110

auriculatus [Kritodrilus] 108

australiensis [ Lumbricus] 75

austriaca [Eisenia] 128

baicalensis [Lumbricus] 14; 44; 176; 177

balatonica |Eisenia] 11; 14; 41; 43; 44; 140; 141; 244

balatonica [Eiseniella] 11; 14; 41, 43; 44; 140; 141; 244

balcanica, rosea [Aporrectodea (Aporrectodea)] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94;
95; 146; 226

balcanica, rosea [Eisenia] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95; 146; 226

balcanicus, roseus [Koinodrilus] 93

beddardi [Allolobophora] 75

bellicosa [Allolobophora] 67; 68

bellicosa [Eophila] 67; 68

bellicosa[Allolobophora (Microeophila)] 67; 68

bellicosus [Helodrilus (Eophila)] 67

bernensis, tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

bernensis, tetraedrus [Allurus] 9; 11; 153; 154

bimastoides, rosea [Aporrectodea (Aporrectodea)] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94;
95; 146; 226

bimastoides, rosea [Eisenia] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95; 146, 226

bimastoides, roseus [Koinodrilus] 92; 93

Bimastos 15; 17; 19; 20; 23; 25; 27; 30; 39; 41; 43; 69; 70; 72; 234; 235; 236

birsteini [Eisenia] 119
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blinovi [Allolobophora] 101

boeckii [ Dendrobaena] 9; 11; 107; 121

boeckii [Octolasion] 9; 11; 107; 121

bogdanowi [Dendrobaena] 128

borellii [Helodrilus] 75

boscaiui, mehadiensis [Allolobophora] 14; 45; 63; 64; 65; 243

bowcowensis [Aporrectodea) 93

bowrcowensis (laps.) [Nicodrilus (Nicodrilus)] 93

brevisella, octaedra [Dendrobaena (Dendrobaena)] 9; 11; 14; 18; 23; 31; 43; 46; 107;
116; 121; 122; 123; 125; 160; 163; 167; 236

brunescens [Allolobophora] 178

budensis, rosea [Aporrectodea (Aporrectodea)] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95;
146; 226

budensis, rosea v. [Eisenia] 11; 93

budensis, roseus [Koinodrilus] 11; 93

byblica [Dendrobaena) 24; 74; 115; 117; 241

byblica byblica [ Dendrobaena] 24; 74; 115; 117; 241

calarensi [Kritodrilus] 43

caliginosa [Allolobophora (Allolobophora)] 11; 14; 26; 43; 45; 75; 76; 78

caliginosa [Allolobophora] 11; 14; 26; 43; 45; 75; 76; 78

caliginosa [Aporrectodea (Aporrectodea)] 11; 14; 26; 43; 45; 75; 76; 78

caliginosa [Aporrectodea) 11; 14; 26; 43; 45; 75; 76; 78

caliginosum [Enterion] 75

caliginosus [Helodrilus (Allolobophora)] 11; 75; 76

caliginosus [Nicodrilus] 11; 75; 76

caliginosus, caliginosus [Nicodrilus (Nicodrilus)] 11; 75; 76

cambrica [Allolobophora] 49

camerani [Dendrobaena] 121

campestris [ Lumbricus] 184

capensis [Lumbricus] 75

carneum [Enterion] 75

carochensis [ Nicodrilus] 76

castaneoides, rubellus [Lumbricus] 11; 13; 14; 22; 24; 25; 44; 184; 185

castaneum [ Enterion] 178

castaneus |Lumbricus)] 115 14; 25; 44; 178; 179

casterinensis, octaedrus [Helodrilus (Dendrobaena)] 121

caucasica [Dendrobaena] 128; 143

caucasica, nordenskiéldi [Eisenia] 128; 143

cavaticus [Helodrilus] 87

Cernosvitovia 5; 14; 18; 19; 20; 23; 37; 39; 43; 44; 46; 104; 105; 106; 159; 170; 171;
234; 244

Cernosvitovia (Cernosvitovia) 5; 14; 18; 19; 20; 23; 37; 39; 43; 44; 46; 104; 105; 106;
159; 170; 171; 234; 244

Cernosvitovia (Zicsiona) 5; 14; 18; 19; 20; 23; 37; 39; 43; 44; 46; 104; 105; 106; 159;
170; 171; 234; 244

Pedozoologica Hungarica



Earthworms of Hungary 265

cernosvitoviana [Allolobophora] 170

cernosvitovianus |Helodrilus] 14; 46; 170; 171, 244

chlorotica [Allolobophora (Allolobophora)] 11; 14; 43; 45; 49; 50; 51

chlorotica [Allolobophora (s. str)] 11; 14; 43; 45; 49; 50; 51

chlorotica [Allolobophora] 11; 14; 43; 45; 49; 50; 51

chlorotica, chlorotica |Allolobophoral 11; 14; 43; 45; 49; 50; 51

chloroticum [ Enterion] 48; 49

chloroticus [Helodrilus (Allolobophora)] 11; 49

clujensis |Dendrobaenal) 14; 46; 111; 243

clujensis [Kritodrilus] 14; 46; 111; 243

cognetii [Dendrobaenal 113; 236

cognettii [Helodrilus] 113; 236

cognettii, pygmaea [ Dendrobaena] 113; 114; 236

complanatus [Lumbricus] 11; 207

compromissus |Octodrilus] 14; 47; 207; 208; 213

concolor [Dendrobaena] 128

concolor, veneta [Eisenia] 14; 27; 41, 43; 46, 107; 118; 119; 120; 128; 129; 140

constricta [Allolobophora] 132

constrictum [Octolasium] 132

constrictus [Helodrilus (Bimastus)] 11; 132; 137

crassa, veneta [Eisenia] 14;27;41;43;46;102; 107; 118; 119; 120; 128; 129; 133; 137; 140

croatica [Eisenia] 11; 93; 146

croatica, rosea var. [Eisenia] 11; 93; 146

curiosa, chlorotica [Allolobophora] 11; 14; 43; 45; 49; 50; 51

curticaudatus, rubellus [ Lumbricus] 11; 14; 25; 44; 184; 185

cyanea [Allolobophora (Octolasion)] 193; 197; 216

cyaneum [Enterion] 14; 47; 193; 195

cyaneum |Octolasion)] 14; 47; 193; 195

cyaneum [Octolasium] 14; 47; 193; 195

cyaneum cyaneum [Octolasion] 14; 47; 193; 195

cyaneus [Lumbricus] 193

dacia, dugesi var [Allolobophora] 11; 52; 55; 65; 105; 106; 111; 211; 242; 243

dacica [Allolobophora (s.1.)] 52; 55; 65; 1065 111; 211; 242; 243

dacica [Allolobophora] 52; 55; 65; 106; 111; 211; 242; 243

dacica [Eophila] 52; 55; 65; 106; 111; 211; 242; 243

dacica [Karpatodinariona] 52; 55; 65; 106; 111; 211; 242; 243

dacica [Scherotheca (Scherotheca)] 52; 55; 65; 106; 111; 211; 242; 243

dacica, dugesi var [Allolobophora] 11; 52; 55; 65; 105; 106; 111; 211; 242; 243

dairenensis [Allolobophora] 93

danieli rosai [Allolobophora] 92

darwini [Allolobophora] 132

deficiens [Helodrilus] 14; 46; 172; 173; 242

Dendrobaena 5;9; 11;12; 13; 14; 15; 16 17;19; 20; 21; 27; 29; 36; 38; 41; 43; 46; 70;
73;75; 84;106; 107; 108; 109; 110; 111; 112;113; 114; 115; 116; 117; 118; 119;120;
1215 1225 123; 125; 1265 127; 128; 129; 1305 1315 1325 133; 137; 140; 158; 159;
162; 1665 193; 205; 234; 234; 236; 241
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Dendrobaena (Dendrobaena) 5; 9; 11; 12; 13; 14; 15; 16; 17;19; 20; 21, 27; 29; 36; 38;
41, 43; 46; 70; 73; 75, 84; 106; 107; 108; 109; 110; 111; 112;113; 114; 115; 116; 117;
118; 119;120; 121; 122; 123; 125; 126; 127; 128; 129; 130; 131; 132; 133; 137, 140;
158; 159; 162; 166; 193; 205; 234; 234; 236; 241

Dendrobaena (Dendrodrilus) 5; 9; 11; 12; 13; 14; 15; 16; 17;19; 20; 21; 27; 29; 36; 38;
41; 43, 46; 70; 73; 75; 84; 106; 107; 108; 109; 110; 111; 112;113; 114; 115; 116; 117,
118; 119;120; 121; 122; 123; 125; 126; 127; 128; 129; 130; 131; 132; 133; 137, 140;
158; 159; 162; 166; 193; 205; 234, 234; 236; 241

dendrobaenoides, rosea [Eisenia] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95; 146; 226

Dendrodrilus 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49; 60; 63; 67; 69;73;
74; 75; 84; 87; 89; 90; 92; 101; 105; 106; 113; 115; 121; 128; 131; 132; 137; 140;
143; 144; 158; 159; 162; 169; 170; 1715 172; 173; 174; 184; 193; 223; 224; 229

dendroidea, veneta [Allolobophora] 14; 27; 41;43; 46; 107; 118; 119; 120; 128; 129; 140

depressa, platyura [Allolobophora) 9; 11; 14; 43; 47; 111; 159; 160; 162; 164; 166; 168;
203; 205; 238

depressa, platyura |Fitzingeria] 9; 11; 14; 43; 47; 111; 159; 160; 162; 164; 166; 168;
203; 205; 238

depressa, platyura [Helodrilus (Dendrobaena )] 9; 11; 14; 43; 47; 111; 159; 160; 162;
164; 166; 168; 203; 205; 238

dieppi, putris [Dendrobaena) 132; 137

diomedaeus [Helodrilus] 92

disjunctus, castaneus [Lumbricus] 11; 14; 25; 44; 178; 179

dubiosa [Allolobophora] 9; 11; 14; 45; 101; 102; 103; 236

dubiosa [Aporrectodea (Aporrectodea)] 9; 11; 14; 45; 101; 102; 103; 236

dubiosa [Aporrectodea (5.1.)] 9; 11; 14; 45; 101; 102; 103; 236

dubiosa [Aporrectodea] 9; 11; 14; 45; 101; 102; 103; 236

dubiosa f. typica [Allolobophora] 9; 11; 14; 45; 63; 70; 81; 101; 102; 103; 121; 128; 153;
159;223; 229; 236

dubiosus [Archeodrilus] 11; 101; 102

dubiosus [Criodrilus] 11; 101; 102

dubiosus [Helodrilus (Allolobophora)] 11; 101; 102

dubiosus [Heraclescolex] 11; 101; 102

dubiosus [Nicodrilus] 11; 101; 102

dubius [Allurus] 153

dudichiana [Allolobophora] 67; 68

dugesi [Scherotheca] 11; 43; 52; 55; 105

diiggelii [Allolobophora] 176

ebneri [Eisenia] 140

ebneri, grandis [Allolobophora] 27; 140; 235

ebneri, grandis [Eisenia] 27; 140; 235

ebneri, grandis [Eophila] 27; 140; 235

ebneri, veneta [Dendrobaena)] 14; 27; 41; 43; 46; 107; 118; 119; 120; 128; 129; 140

ebneri, venetus [Helodrilus (Eisenia)] 128; 140

eiseni [Allolobophora (Allolobophora)] 5; 9; 11; 14; 15; 16; 17; 19; 20; 21; 23; 24; 25; 27;
30; 36; 37; 38; 41; 43; 44; 69; 70; 72; 84; 92; 93; 99; 100; 108; 118; 119; 128; 139; 140;
141; 143; 145; 146; 147; 148; 149, 150; 151; 152; 153; 154; 155; 157; 158; 169; 234; 235

Pedozoologica Hungarica



Earthworms of Hungary 267

eiseni [Allolobophora (Bimastus)] 5; 9; 11; 14; 15; 16; 17; 19; 20; 21; 23; 24; 25; 27; 30;
36;37;38;41;43;44; 69;70; 72; 84;92;93;99; 100; 108; 118; 119; 128; 139; 140; 141,
143; 145; 146; 147; 148; 149; 150; 151; 152; 153; 154; 155; 157; 158; 169; 234; 235

eiseni [Allolobophora] 5; 9; 11; 14; 15; 16; 17; 19; 20; 21; 23; 24; 25; 27, 30; 36; 37; 38;
41; 43; 44; 69; 70; 72; 84; 92; 93; 99; 100; 108; 118; 119; 128; 139; 140; 141; 143;
145; 146; 147; 148; 149; 150; 151; 152; 153; 154; 155; 157; 158; 169; 234; 235

eiseni [Allolobophoridella) 5; 9; 11; 14; 15; 165 17; 195 20; 215 23; 24; 25; 27; 30; 36;
37; 38; 41; 43; 44; 69; 70; 72; 84; 92; 93; 99; 100; 108; 118; 119; 128; 139; 140;
141; 143; 145; 146; 147; 148; 149; 150; 151; 152; 153; 154; 155; 157; 158; 169;
234; 235

eiseni [Bimastus] 5; 9; 11; 14; 15; 16; 17; 19; 20; 21; 23; 24; 25; 27; 30; 36; 37; 38; 41,
43; 44; 69; 70; 72; 84; 92; 93; 99; 100; 108; 118; 119; 128; 139; 140; 141; 143; 145;
146; 147; 148; 149; 150; 151; 152; 153; 154; 155; 157; 158; 169; 234; 235

eiseni [Eisenia] 5;9; 11; 14; 15; 16; 17; 19; 20; 21; 23; 24; 25; 27; 30; 36; 37, 38; 41; 43;
44; 69, 70; 72; 84; 92; 93;99; 100; 108; 118; 119; 128; 139; 140; 141; 143; 145, 146;
147; 148; 149; 150; 151; 152; 153; 154; 155; 157; 158; 169; 234; 235

eiseni [Lumbricus] 5;9; 11; 14; 15; 16; 17; 19; 20, 21; 23; 24; 25, 27, 30; 36; 37; 38; 41,
43; 44; 69; 70; 72; 84; 92; 93; 99; 100; 108; 118; 119; 128; 139; 140; 141; 143; 145;
146; 147; 148; 149; 150; 151; 152; 153; 154; 155; 157; 158; 169; 234; 235

Eisenia 5;9; 11; 125 13; 14; 15; 16; 19; 20; 21; 25; 27; 36; 37; 41; 43; 44; 69; 70; 92;
93; 108; 118; 119; 128; 139; 140; 141; 143; 144; 145; 146; 147; 148; 149; 150; 151;
152; 153; 234; 235

Eiseniella 55 9; 11; 14; 15; 165 17; 19; 20; 23; 24; 30; 36; 38; 43; 44; 99; 140; 141; 152;
153; 154; 155; 169

Enterion 24; 48; 49; 73; 74; 75; 92; 106; 107; 113; 114; 121; 131; 132; 139; 140; 143;
152; 153; 158; 159; 162; 175; 178; 180; 184; 189; 192; 193; 199; 216

Eophila 15; 19; 20; 21; 36; 41, 43; 52; 58; 59; 60; 63; 64; 65; 67; 75; 93; 104; 105; 140;
197; 223; 224; 229, 234

exacystis [Octolasium (Octodrilus)] 14; 209; 211

exacystis [Octolasium] 14; 209; 211

fasciata [Eisenia] 143

fetida |Eisenia] 11; 14; 415 43; 44; 1205 140; 143

fetida fetida [Eisenia] 11; 14; 41; 43; 44; 120; 140; 143

fetidum [Enterion] 140; 143

filiformis, octaedra [ Dendrobaena] 9; 11; 14; 18;23; 31, 43;46; 107; 116; 121; 122; 123;
125; 160; 163; 167; 236

fimetora, foetida [Allolobophora] 11; 14; 143; 144; 146

fitzingeri [Allolobophora] 6; 9; 11; 14; 18; 19; 20; 23; 38; 43; 46; 47; 158; 159; 162; 164;
166; 203; 205; 234

Fitzingeria 6; 9; 11; 14; 18; 19; 20; 23; 38; 43; 46; 47; 158; 159; 162; 164; 166; 203;
205; 234

flaviventris [ Lumbricus] 121

flavus [Allurus] 153

foetida [Allolobophora (Notogama)] 11; 14; 143; 144; 146

foetida [Allolobophora] 11; 14; 143; 144; 146

foetida [Eisenia] 11; 14; 143; 144; 146

Pedozoologica Hungarica



268 Cs. Csuzdi & A. Zicsi

foetida attica [Eisenia] 11; 14; 143; 144; 146

foetidus [Helodrilus (Eisenia)] 143

fraissei [Allolobophora] 11; 137

friendoides, rubellus [Lumbricus] 11; 13; 14; 22; 24; 25; 44; 184; 185

ganglbaueri [Allolobophora (Dendrobaena)] 14; 46; 115; 117; 241

ganglbaueri [Allolobophora] 14; 46; 115; 117, 241

ganglbaueri [Dendrobaena) 14; 46; 115; 117; 241

ganglbaueri [Helodrilus (Dendrobaena)] 14; 46; 115; 117; 241

gavrilovi [Allolobophora] 146

georgii [Allolobophora] 14; 45; 74; 81; 83; 236

georgii [Aporrectodea (Aporrectodea)] 14; 45; 74; 81; 83; 236

georgii [Aporrectodea) 14; 45; 74; 81; 83; 236

georgii [Koinodrilus] 14; 45; 74; 81; 83; 236

georgii [Nicodrilus] 14; 45; 74; 81; 83; 236

georgii f. typica [Allolobophora] 11; 14; 45; 63; 70; 74; 81; 83; 101; 121; 128; 153; 159;
223;229; 236

gestroi, dugesi var. [Allolobophora] 11; 12; 14; 45; 52; 55; 57; 105; 244

gestroides [Allolobophora (s.1.)] 11; 14; 45; 55; 57; 244

gestroides [Allolobophora] 11; 14; 45; 55; 57; 244

gestroides [Alpodinaridella (? Alpodinaridella)] 11; 14; 45; 55; 57; 244

getica [Cernosvitovia (Zicsiona)] 105

gigantheum, lacteum [Octolasium] 11; 14; 43; 47; 197; 198; 199

glandulosa, rosea [Eisenia] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95; 146; 226

gordianus [Lumbricus] 75

gracile [Octolasion] 11; 197; 198

gracile, lacteum [Octolasium] 11; 14; 43; 47; 197; 198; 199

gracilis, eiseni [Bimastos] 5; 9; 11; 14; 15; 16; 17; 19; 20; 21; 23; 24; 25; 27; 30; 36; 37,
38;41;43; 44, 69; 70; 72; 84, 92; 93, 99; 100; 108; 118; 119; 128; 139; 140; 141; 143;
145; 146; 147; 148; 149; 150; 151; 152; 153; 154; 155; 157; 158; 169; 234; 235

gradinescui |Octodrilus] 14; 47; 209; 210; 211

gradinescui [Octolasium (Octodrilus)] 14; 47, 209; 210; 211

gradinescui [Octolasium] 14; 47; 209; 210; 211

graeca, samarigera [Dendrobaena) 75

hammoniensis, tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

handlirschi [Allolobophora] 11; 14; 45; 84; 86; 99; 100; 236

handlirschi |[Aporrectodea) 11; 14; 45; 84; 865 99; 100; 236

handlirschi [Eiseniona] 11; 14; 45; 84; 86; 99; 100; 236

handlirschi [Helodrilus (Dendrobaena)] 11; 14; 45; 84; 86; 99; 100; 236

handlirschi [Nicodrilus] 11; 14; 45; 84; 86; 99; 100; 236

harbinensis [Allolobophora] 93

hataii [Allolobophora] 93

havaicus [Hypogeon] 132

hellenica, caliginosa [Allolobophora] 11; 14; 26; 43; 45; 75; 76; 78

helodriloides, cuginii [Allolobophora] 223

Helodrilus 6; 11; 135 14; 17; 19; 205 37; 38; 41; 43; 46; 48; 49; 60; 63; 67; 69;73; 74;
75; 84; 87; 89; 90; 92; 101; 105; 106; 113; 115; 121; 128; 131; 132; 137; 140; 143;
144; 158; 159; 162; 169; 170; 171; 172; 173; 174; 184; 193; 223; 224; 229
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Helodrilus 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49; 60; 63; 67; 69;73; 74; 75;
84; 87; 89; 90; 92; 101; 105; 106; 113; 115; 121; 128; 131; 132; 137; 140; 143, 144,
158; 159;162; 169; 170; 171; 172; 173; 174; 184; 193; 223; 224; 229

Helodrilus (Allolobophora) 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49; 60; 63;
67;69;73;74;75;84; 87; 89;90;92;101; 105; 106; 113; 115; 121; 128; 131; 132; 137,
140; 143; 144; 158; 159; 162; 169; 170, 171; 172; 173; 174; 184; 193, 223; 224, 229

Helodrilus (Bimastus) 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49; 60; 63; 67,
69;73; 74; 75; 84; 87; 89; 90; 92; 101; 105; 106; 113; 115; 121; 128; 131; 132; 137,
140; 143; 144; 158; 159; 162; 169; 170, 171; 172; 173, 174; 184; 193, 223; 224, 229

Helodrilus (Dendrobaena) 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46, 48; 49; 60; 63;
67;69;73;74;75;84;87; 89;90;92; 101; 105; 106; 113; 115; 121, 128; 131; 132; 137,
140; 143; 144; 158; 159; 162; 169; 170; 171; 172; 173; 174; 184; 193; 223; 224; 229

Helodrilus (Helodrilus) 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49; 60; 63; 67,
69;73; 74; 75; 84; 87; 89; 90; 92; 101; 105; 106; 113; 115; 121; 128; 131; 132; 137;
140; 143; 144; 158; 159; 162; 169; 170, 171; 172; 173; 174; 184; 193, 223; 224, 229

Helodrylus 169

helvetica, putris subrubicunda [Allolobophora] 11; 118; 132; 137

hemiandrum [Octolasium (Octodrilus)] 213; 214

hemiandrum [Octolasium] 213; 214

herculeana [Allolobophora] 184

herculeum [Enterion] 189

herculeus [ Lumbricus] 189

hercynia, tetraedra var. [Eiseniella] 11; 14; 44; 153; 154; 155; 156

hercynius [Allurus] 153

herzynia, tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

hibernica [Allolobophora] 118

himalayana [Eophila] 197

hortensiae [ Lumbricus] 75

hortensis |[Dendrobaenal 14; 46; 49; 107; 118; 119;120

hortensis [Octolasium] 14; 46; 49; 107; 118; 119;120

hortensis, venata (laps.) [Dendrobaena] 14; 46; 49; 107; 118; 119;120; 128

hortensis, veneta var [Eisenia] 14; 46; 49; 107; 118; 119,120

hrabei [Allolobophora (s.1.)] 14; 41; 43; 45; 58; 59

hrabei [Allolobophora] 14; 41; 43; 45; 58; 59

hrabei [Eophila (Eophila)] 14; 41; 43; 45; 58; 59

hrabei [Eophila] 14; 41; 43; 45; 58; 59

hungarica, foetida [Allolobophora] 7; 11; 13; 14; 45; 143; 144; 146

infelix [Lumbricus] 189

infinitesimalis, tetraedrus [Allurus] 9; 11; 153

inflata [Allolobophora] 75

intermedia, tetraedra [Eisenia] 9; 11; 14; 33; 42; 43; 44; 119; 132; 133; 137; 140; 153;
154; 155; 156

intermedia, tetraedra [Eiseniella] 9; 11; 14; 33; 42; 43; 44; 119; 132; 133; 137; 140, 153;
154; 155; 156

intermedium [Octolasium] 90

interposita, rosea [Allolobophora] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95; 146; 226
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iowana [Allolobophora] 75

Italobalkaniona 19; 20; 104; 105

Jjasseyensis (laps.) [Koinodrilus] 87

Jjassyensis [Allolobophora] 14; 45; 87; 89; 236

jassyensis [Aporrectodea (Aporrectodea)] 14; 45; 87; 89; 236

jassyensis [Aporrectodea) 14; 45; 87; 89; 236

jassyensis [Helodrilus (Allolobophora)] 14; 45; 87, 89; 236

Jjassyensis [Nicodrilus] 14; 45; 87; 89; 236

jeholensis [Allolobophora] 93

Jjenensis [Eisenia] 93

josephinae [ Lumbricus] 178

kamnense [Octolasium (Octodrilus)] 6; 11; 13; 14; 15; 16; 19; 20; 36; 37; 38; 41; 43; 46;
47;49;90; 104; 132; 166; 192; 193; 196; 197; 198; 203; 204; 205; 206; 207; 209; 212;
213;214; 216; 220; 221; 223; 224; 226; 229; 234; 235; 242; 243

kamnense [Octolasium] 221

kamnensis [ Octodriloides] 221

karawankense [Octolasium (Octodrilus)] 221

karawankensis [Octodriloides] 14; 43; 47; 221

karawankensis [Octodrilus] 14; 43; 47; 221

kempi [Helodrilus (Dendrobaena)] 193

Koinodrilus 20; 74; 81; 87; 93

kosovensis, chlorotica [Allolobophora] 11; 14; 43; 45; 49; 50; 51

kulagini [Eophila] 93

lactea [Allolobophora] 90

lacteovicinum [Octolasion] 14; 47; 196; 197; 244

lacteovicinum [Octolasium] 14; 47; 196; 197; 244

lacteum |Octolasion] 11; 14; 43; 47; 197; 198; 199

lacteum [Octolasium] 11; 14; 43; 47; 197; 198; 199

lacteum lacteum [Octolasium] 11; 14; 43; 47; 197, 198; 199

lacteus, terrestris var. [Lumbricus] 11; 14; 43; 47; 159; 162; 192; 197, 198; 199

latens [Helodrilus (Allolobophora)] 146

leoni [Allolobophora (Allolobophora)] 14; 43; 45; 60; 61; 62

leoni [Allolobophora (Pannoniona)] 14; 43; 45; 60; 61; 62

leoni |Allolobophora (s.1.)] 14; 43; 45; 60; 61; 62

leoni [Allolobophora] 14; 43; 45; 60; 61; 62

leoni [Eophila] 14; 43; 45; 60; 61; 62

leoni [Helodrilus (Helodrilus)] 14; 43; 45; 60; 61; 62

leoni [Pannoniona] 14; 43; 45; 60; 61; 62

levis [Lumbricus] 75

liliputiana, octaedra [Allolobophora] 9; 11; 14; 18; 23; 31; 43; 46; 107; 116; 121; 122;
123; 125; 160; 163; 167; 236

lissaense [Octolasium (Octodrilus)] 207; 212

lissaense [Octolasium] 207; 212

lissaensioides [Octodrilus] 14; 47; 2125 213; 244

lissaensis [Allolobophora] 14; 207

lividus [Lumbricus] 75
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longa [Allolobophora] 14; 45; 90; 92

longa [Aporrectodea (Aporrectodea)] 14; 45; 90; 92

longa [Aporrectodea) 14; 45; 90; 92

longa, terrestris [Allolobophora] 9; 11; 14; 43; 44; 45; 90; 92; 159; 162; 176; 189; 190;
192; 197

longus [Helodrilus (Allolobophora)] 14; 45; 90; 92

longus longus [Nicodrilus (Nicodrilus)] 14; 45; 90; 92

longus longus [Nicodrilus] 14; 45; 90; 92

lucens |Eisenia] 9; 11; 14; 41; 43; 44; 146; 147; 148; 151; 238

lucens [Lumbricus] 9; 11; 14; 41; 43; 44; 146, 147; 148; 151; 238

Lumbricus 6; 9; 11; 13; 14; 15; 165 17; 19; 20; 21; 22; 24; 25; 36; 43; 44; 49; 69; 70;
74; 755 92; 121; 132; 137; 143; 146; 152; 153; 158; 159; 162; 175; 176; 177; 178;
179; 180; 181; 183; 184; 185; 186; 189; 190; 191; 192; 193; 197; 199; 207

luteus [Lumbricus] 49; 143; 153

luteus, communis v. [Lumbricus] 49; 143; 153

luteus, tetraedrus [Lumbricus] 9; 11; 49; 143; 153

macedonica, rosea [Allolobophora (Notogama)] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94;
95; 146; 226

macrura [Eiseniella] 153

macrurus [Allurus] 153

magnesa [ Dendrobaena] 132

magnum, rubellum var. [Enterion] 184

mammalis [Satchellius] 43

mariensis [Helodrilus] 75

mehadiensis [Allolobophora] 14; 45; 63; 64; 65; 243

mehadiensis [ Eophila] 14; 45; 63; 64; 65; 243

mehadiensis [Helodrilus (Allolobophora)] 14; 45; 63; 64; 65; 243

mehadiensis mehadiensis [Allolobophora (s.1.)] 14; 45; 63; 64; 65; 243

mehadiensis mehadiensis [Allolobophora] 14; 45; 63; 64; 65; 243

mehadiensis mehadiensis [Eophila] 14; 45; 63; 64; 65; 243

mehadiensis mehadiensis [Serbiona] 14; 45; 63; 64; 65; 243

meledaensis [Allolobophora (Microeophila)] 14; 45; 63; 64; 65; 243

meledaensis [Helodrilus] 14; 45; 63; 64; 65; 243

merciensis [ Dendrobaena] 70

meridionalis, caliginosus [Nicodrilus (Nicodrilus)] 11;75; 76

minima [Allolobophora] 113; 114

minimum [Octolasion] 113

minor [Lumbricus] 25; 105; 140; 178

minuscula [Murchieona] 43; 236

minuta, veneta [Eisenia] 14; 27; 41; 43; 46; 107; 118; 119; 120; 128; 129

moderata [Eisenia] 93

moebii [Allolobophora] 102; 234

molita [Allolobophora] 75

molleri [Allolobophora] 102; 234

mollis [Allurus] 153

montana [Allolobophora] 11; 14; 47; 146; 147; 149; 168; 169; 203; 205; 238
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montana [Dendrobaena) 11; 14; 47; 146; 147; 149; 168; 169; 203; 205; 238

montana, platyura [Dendrobaena] 9; 11; 14; 43; 47; 111; 146; 147; 149; 159; 160; 162;
164; 166; 168; 169; 203; 205; 238

montana, platyura |Fitzingeria] 9; 11; 14; 43; 47; 111; 146; 147; 149; 159; 160; 162;
164; 166; 168; 169; 203; 205; 238

montana, platyura var. [Dendrobaena) 11; 14; 47; 146; 147; 149; 162; 166; 168; 169;
203; 205; 238

montanum |Octolasion] 13; 14; 47; 166; 192; 203; 204; 205; 206

montanum [Octolasium] 13; 14; 47; 166; 192; 203; 204; 205; 206

monticola [Nicodrilus] 76

moravica, platyura [Dendrobaena] 9; 11; 14; 43; 47; 111; 159; 160; 162; 164; 166; 168;
203; 205; 238

morelli, castaneus [Lumbricus] 11; 14; 25; 44; 178; 179

morgensis, chlorotica [Allolobophora] 11; 14; 43; 45; 49; 50; 51

mozsaryorum [Allolobophora] 14; 46; 169; 172; 173; 174; 175; 244

mozsaryorum [Helodrilus] 14; 46; 169; 172; 173; 174; 175; 244

mucosa [Allolobophora] 11; 92

neglecta [Allolobophora] 49

nematogena [Allolobophora (Eophila)] 12; 14; 32; 45; 67; 68; 69; 73

nematogena [Allolobophora (Microeophila)] 12; 14; 32; 45; 67; 68; 69; 73

nematogena [Allolobophora (s.1.)] 125 14; 32; 45; 67; 68; 69; 73

nematogena [Allolobophora] 12; 14; 32; 45; 67; 68; 69; 73

nicaensis [ Dendrobaena] 119

Nicodrilus 74; 75; 76; 81; 84; 87; 90; 93; 101; 102

Nicodrilus (Nicodrilus) 74; 75; 76; 81; 84; 87; 90; 93; 101; 102

nivalis [Allolobophora] 216

nobilii [Eisenia] 92

noctunus (laps.) [Nicodrilus (Nicodrilus)] 76

nocturna [Allolobophora] 75

novaehollandiae [ Lumbricus] 75

novis, tetraedrus [Allolobophora] 9; 11; 14; 43; 44; 153; 154; 155

nusbaumi [Allolobophora] 49

obscuricola [Eophila] 75

obscurus, tetraedrus [Lumbricus] 9; 11; 153

octaedra [ Dendrobaena (Dendrobaena)] 9; 11; 14; 18;23;31;43;46; 107; 116; 121; 122;
123; 125; 160; 163; 167; 236

octaedra |Dendrobaena) 9; 11; 14; 18; 235 31; 43; 46; 107; 1165 121; 1225 123; 125;
160; 163; 167; 236

octaedra f. typica [Dendrobaena) 9; 11; 14; 18; 23; 31; 43; 46; 63; 70; 81; 101; 107; 116;
121; 122; 123; 125; 128; 153; 159; 160; 163; 167; 223; 229; 236

octaedrum [Enterion] 107; 121

octaedrus [Helodrilus (Dendrobaena)] 121

Octodriloides 6; 14; 19; 205 23; 43; 47; 2205 221; 234; 235

Octodrilus 6; 115 14; 19; 205 37; 38; 415 43; 46; 47; 193; 206; 207; 209; 212; 213; 214;
2165 220; 221; 223; 224; 226; 229; 234; 235; 242; 243

Octolasia 192
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Octolasion 6; 9; 11; 14; 15; 17; 19; 20; 25; 43; 47; 106; 113; 121; 131;137; 157; 159;
162; 192; 193; 196; 197; 198; 199; 203; 204; 2065 207; 216; 220

Octolasium 11;13;15;16; 19;36; 37; 38;49; 90; 104; 132; 166; 192; 193; 196; 197, 198,;
203; 204; 205; 026, 207; 209; 212; 213; 214; 216; 220; 221

Octolasium (Incolore) 11; 13; 15; 16; 19; 36; 37; 38; 49; 90; 104; 132; 166; 192; 193;
196; 197; 198; 203; 204; 205; 026; 207; 209; 212; 213; 214, 216; 220; 221

Octolasium (Octodrilus) 11; 13; 15; 16; 19; 36; 37, 38; 49; 90; 104; 132; 166; 192; 193;
196; 197; 198; 203; 204; 205; 026; 207; 209; 212; 213; 214; 216; 220; 221

Octolasium (Octolasium) 11; 13; 15; 16; 19; 36; 37; 38; 49, 90; 104; 132; 166; 192; 193;
196; 197; 198; 203; 204; 205; 026; 207; 209; 212; 213; 214; 216; 220; 221

Octolasium (Purpureum) 11; 13; 15; 16; 19; 36; 37; 38; 49; 90; 104; 132; 166; 192; 193;
196; 197; 198; 203; 204; 205; 026; 207; 209; 212; 213; 214; 216; 220; 221

oculatus [Helodrilus] 43; 170

oerleyi [Allolobophora] 159; 162

olidus [ Lumbricus] 143

olivaceus [Lumbricus] 75

oltenicus [Bimastus] 70

Omodeoia 107

opimum [Enterion] 216

opisthocystis [Allolobophora (Eophiila)] 12; 14; 44; 105; 106; 110

opisthocystis [Allolobophora] 12; 14; 44; 105; 106; 110

opisthocystis [ Cernosvitovia (Zicsiona)] 12; 14; 44; 105; 106; 110

opisthocystis [Eophila] 12; 14; 44; 105; 106; 110

opisthocystis [Helodrilus (Helodrilus)] 12; 14; 44; 105; 106; 110

opisthocystis [Italobalkaniona)] 12; 14; 44; 105; 106; 110

opisthocystis [Scherotheca (Opothedrilus)] 12; 14; 44; 105; 106; 110

opisthocystis, dugesi var. [Allolobophora] 11; 12; 14; 44; 52; 55; 105; 106; 110

opisthoductus |Proctodrilus] 46; 226; 227; 228; 238

oreophila, mehadiensis [Allolobophora] 14; 45; 63; 64; 65; 243

orientalis, jassyensis [Allolobophora] 14;45; 87; 89; 236

pallescens, riparius [Lumbricus] 49

pallida [Aporrectodea] 86

palustris [Bimastos] 43

pannonica, platyura [Dendrobaena] 9; 11; 14; 43; 47; 111; 159; 160; 162; 164; 166; 168;
203; 205; 238

papillosa, subrubicunda v. [Dendrobaena] 11; 118; 132; 137

paratypicus, caliginosus caliginosus [Nicodrilus (Nicodrilus)] 11;75; 76

parva [Eisenia] 70

parva f. typica [Eisenia] 11; 63; 70;81; 101; 121; 128; 153; 159; 223; 229

parvum, rubellum var [Enterion] 184

parvus [Bimastos] 69; 70; 72

pauci partita, rosea [Eisenia] 11; 12; 14; 43; 45; 73; 84; 92; 93; 94; 95; 146; 226

pellucidus [Lumbricus] 75

perrieri, castaneus [Lumbricus] 11; 14; 25; 44; 178; 179

phoebeus Helodrilus (Allolobophora) 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49;
60; 63;67;69; 73; 84; 87, 89;90;92; 101; 105; 106; 113;115; 121; 128; 131; 132; 137,
140; 143; 144, 158; 159; 162; 169; 170; 171; 172; 173; 174; 184; 193, 223; 224, 229
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phorogenesa, tetraedra [Eiseniella) 9; 11; 14; 43; 44; 153; 154; 155

picta, venetus [Helodrilus] 128; 140

pictus, castaneus [Lumbricus] 11; 14; 25; 44; 178; 179

pieter [Lumbricus] 132

platyura f. typica [Dendrobaena] 9; 11; 14; 43; 47; 63; 70; 81; 101; 111; 121; 128; 153;
159; 160; 162; 164; 166; 168; 203; 205; 223; 229; 238

platyura platyura [Dendrobaena] 9; 11; 14; 43; 47; 111; 159; 160; 162; 164; 166; 168;
203; 205; 238

platyura platyura [Fitzingeria] 6; 9; 11; 14; 18; 19; 20; 23; 38; 43; 46; 47; 158; 159;
162; 164; 166; 203; 205; 234

platyura ssp. typica [Allolobophora (Dendrobaena)] 9; 11; 14; 43; 47; 111; 159; 160;
162; 164; 166; 168; 203; 205; 238

platyurum [Enterion] 9; 11; 159; 162

platyurum [Octolasion] 9; 11; 159; 162

platyurus [Helodrilus (Dendrobaena)] 11; 159; 162

platyurus typicus [Helodrilus (Dendrobaena)] 11; 75; 159; 162

platyurus, terrestris var. [Lumbricus] 11; 159; 162; 192; 197

polyphemum [Enterion] 180

polyphemus [Lumbricus] 180

pontica, dubiosa v. [Allolobophora] 101

popi, tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

postepheba, chlorotica [Allolobophora] 11; 14; 43; 45; 49; 50; 51

prashadi [Allolobophora] 93

Proctodrilus 6; 13; 14; 19; 20; 38; 41; 43; 46; 223; 224; 225; 226; 227; 229; 230; 231

profuga [Allolobophora (Octolasion)] 197

profuga [Allolobophora] 197

profugum [Octolasion] 197

proporandra, tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

pseudohortensis [ Dendrobaena] 119

pseudolissaensioides [Octodrilus] 14; 47; 213

pseudolongus, caliginosus meridionalis [Nicodrilus (Nicodrilus)] 11;75; 76

pseudotranspadanus |Octodrilus] 14; 47; 213; 214; 242

pseudotrasnspadanum [Octolasium (Octodrilus)] 7??

pumilosum (lapsus) [Lumbricus] 178

pupa [Tetragonorus] 153; 154

pupa, tetraedra [Eiseniella) 9; 11; 14; 43; 44; 153; 154; 155

pupilum [Enterion] 178

purpureum [Enterion] 178; 192; 193; 207; 220

purpureus [Lumbricus] 178

purus [Lumbricus] 75

pusillus [Lumbricus] 176

puter [Dendrobaena] 132; 137

puter [Lumbricus] 132; 137

pygmaea [Dendrobaena] 113; 114

pygmaeum [Enterion] 113; 114

quadrangularis [ Lumbricus] 153

Pedozoologica Hungarica



Earthworms of Hungary 275

quadripora, tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

quadrivesiculata, octaedra f. [Dendrobaena] 11; 121; 162; 164

quadrivesiculata, octaedra var [Dendrobaena] 162; 164

quadrivesiculata, platyura [Fitzingeria] 9; 11; 14; 43; 47; 11; 159; 160; 162; 164; 166;
168; 203; 205; 238

rebeli [Cernosvitovia] 43; 105

recta, cyanea [Allolobophora] 193; 197; 216

rehnani Helodrilus (Dendrobaena) 6; 11; 13; 14; 17; 19; 20; 37; 38; 41, 43; 46; 48; 49,
60; 63; 67; 69;73; 74; 75; 84; 87; 89; 90; 92; 101; 105; 106; 113; 115; 121; 128; 131;
132; 137; 140; 143; 144; 158; 159; 162; 169; 170; 171; 172; 173; 174; 184, 193, 223;
224; 229

relictus Helodrilus (Allolobophora) 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49;
60; 63; 67; 69,73; 74; 75; 84; 87; 89; 90; 92; 101, 105; 106; 113; 115; 121; 128; 131;
132; 137; 140; 143; 144; 158; 159; 162; 169; 170; 171; 172; 173; 174; 184; 193; 223;
224; 229

remyi [Allolobophora] 75

rhenani [Allolobophora] 84

ribaucourti [Allolobophora] 113; 184

ribaucourti [Helodrilus (Helodrilus)] 113; 184

riparia [Allolobophora] 9; 49; 86

riparia [Aporrectodea) 9; 49; 86

riparius [Lumbricus] 49

ripicola longus [Nicodrilus (Nicodrilus)] 75; 90

ripicola, longus [Nicodrilus] 75; 90

rivulicola [ Dendrobaena] 137

robusta, veneta [Allolobophora] 14; 27; 41; 43; 46; 107; 118; 119; 120; 128; 129; 140

rosea [Allolobophora (Allolobophora)] 11; 14; 43; 45; 84; 92; 93; 94; 95; 146; 226

rosea [Allolobophora (Notogama)] 11; 14; 43; 45; 84; 92; 93; 94; 95; 146; 226

rosea [Allolobophora] 11; 14; 43; 45; 84; 92; 93; 94; 95; 146, 226

rosea [Aporrectodea (Aporrectodea)] 11; 14; 43; 45; 84; 92; 93; 94; 95; 146; 226

rosea [Aporrectodea) 11; 14; 43; 45; 84; 92; 93; 94; 95; 146; 226

rosea [Eisenia] 11; 14; 43; 45; 84; 92; 93; 94; 95; 146; 226

rosea f. typ [Allolobophora] 11; 14; 43; 45; 63; 70; 81; 84; 92; 93; 94; 95; 101; 121; 128;
146; 153; 159; 223; 226; 229

rosea rosea [Allolobophora] 11; 14; 43; 45; 84; 92; 93; 94; 95; 146; 226

roseum [Enterion] 24; 92

roseus [Nicodrilus] 93

roseus roseus [Koinodrilus] 93

rubelloides, castaneus [Lumbricus] 11; 14; 25; 44; 178; 179

rubellus [Lumbricus] 11; 14; 25; 44; 184; 185

rubellus rubellus [Lumbricus] 11; 14; 25; 44; 184; 185

rubida [Dendrobaena (Dendrodrilus)] 11; 132; 133; 137

rubida [Dendrobaena] 11; 132; 133; 137

rubida rubida [Dendrobaena] 11; 132; 133; 137

rubidum [Enterion] 11; 132; 197

rubidum [Octolasion] 11; 132; 197
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rubidus [Dendrodrilus] 11; 14; 41; 43; 46; 132; 133; 134; 135; 137; 197

rubidus [Helodrilus (Dendrobaena)] 11; 14; 41; 43; 46; 132; 133; 134; 135; 137; 197

rubidus rubidus [ Dendrodrilus] 11; 14; 41; 43; 46; 132; 133; 134; 135; 137; 197

rubidus, terrestris var. [Lumbricus] 11; 14;41;43; 46; 132; 133; 134; 135; 137, 159; 162,
192; 197

rubra [Allolobophora] 70

rubro-fasciatus [Lumbricus] 143

rufescens, riparius [Lumbricus] 49

savginyi [Scherotheca] 43

Scherotheca (Opothedrilus) 17; 19; 20; 41; 43; 53; 104; 105

semifasciatus [Lumbricus] 143

silicata [ Cernosvitovia] 43

similis [Allolobophora] 75

sine-poris [Allolobophora] 99; 100

sine-poris |Aporrectodea) 99; 100

sine-poris [Eiseniona] 99; 100

sine-poris, balcanica [Allolobophora] 93; 99; 100

sine-poris, balcanica [Eiseniella] 93; 99; 100

skorikowi [Eisenia] 108

spelaea [Allolobophora] 14; 44; 147; 148; 149; 151; 238

spelaea |Eisenia] 14; 44; 147; 148; 149; 151; 238

stagnilis [Lumbricus] 193

studeri [ Lumbricus] 189

studiosa [Allolobophora] 193

sturanyi [Allolobophora] 52; 53

submontana [Eisenia] 11; 146; 147; 149

submontanus [Allurus] 9; 146

submontanus [Lumbricus] 9; 146

subrubicunda [Allolobophora] 11; 118; 132; 137

subrubicunda, rubida [Dendrobaena] 11; 118; 132; 133; 137

subrubicunda, rubida f. [Dendrobaena (Dendrodrilus)] 11; 118; 132; 137

subrubicunda, rubida var. [Dendrobaena] 11; 118; 132; 137

subrubicundum [Octolasion] 137

subrubicundus, rubidus [ Dendrodrilus] 11; 14; 41; 43; 46; 132; 133; 134; 135; 137; 197

subrubicundus, rubidus f. [Dendrodrilus] 132; 137

subrubicundus, rubidus var [Helodrilus (Dendrobaena)] 11; 132; 137

succinta, veneta [Allolobophora (Notogama)] 14;27;41;43;46; 107; 118; 119; 120; 128;
129; 140

sylvestris, cyanea profuga var. [Allolobophora] 197

syriacus [Bimastos] 43

tatrensis, rubellus [Lumbricus] 11; 14; 25; 44; 184; 185

tellinii [Eophila] 43; 65

tenuis [Allolobophora] 11; 14; 132; 133; 134; 135

tenuis, rubida [Dendrobaena] 11; 14; 132; 133; 134; 135; 137

tenuis, rubida f. [Dendrobaena (Dendrodrilus)] 11; 14; 132; 133; 134; 135; 137

tenuis, rubidus [Dendrodrilus] 11; 14; 41; 43; 46; 132; 133; 134; 135; 137; 197
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tepidaria, veneta [Allolobophora] 14; 27; 41; 43; 46;107; 118;119; 120; 128; 129; 140

terrestre [ Enterion] 74

terrestris [Lumbricus] 9; 11; 14; 43; 44; 90; 92; 159; 162; 176; 189; 190, 192; 197

terrestris terrestris [Lumbricus] 9; 11; 14;43;44;90; 92; 159; 162; 176; 189; 190; 192; 197

tetraedra |Eiseniella] 9; 115 14; 43; 44; 153; 154; 155

tetraedra tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

tetraedra var. typica [Eiseniella] 11;51; 63;70; 78; 81; 94; 101; 107; 120; 121; 128; 131;
153; 159; 160; 162; 182; 192; 197, 208; 217, 223; 229; 236

tetraedrum [Enterion] 152; 153

tetraedrus [Allurus] 9; 11; 153

Tetragonorus 152; 153

tetragonura, tetraedra [Eiseniella] 9; 11; 14; 43; 44; 153; 154; 155

tetragonurus [Allurus] 153

tetramuralis [ Nicodrilus] 76

tigrina [Allolobophora (Notogama)] 146

tigrina [Eisenia] 146

transpadana [Allolobophora] 216

transpadanum [Octolasion] 11; 213; 214; 216

transpadanum [Octolasium (Octodrilus)] 11; 213; 214; 216

transpadanus [Octodrilus] 11; 213; 214; 216

transylvanica, georgii [Allolobophora) 14; 45; 74; 81; 83; 236

trapezoides [Aporrectodea] 11; 74; 75; 76; 78

trapezoides [Lumbricus] 11; 74; 75; 76; 78

trapezoides [ Nicodrilus (Nicodrilus)] 11; 12;26; 74;75; 76; 78; 81; 84; 87; 90; 93; 101; 102

triannularis [ Lumbricus] 178

triglavensis [Eisenia] 149

trinnularis [Lumbricus] 178

tristani, rubellus [ Lumbricus] 11; 14; 25; 44; 184; 185

troglodytes, rosea [Allolobophora] 11; 14; 43; 45; 84; 92; 93; 94; 95; 146; 226

tuberculata [Aporrectodea) 75; 76; 229

tuberculata, antipae f [Helodrilus] 6; 11; 13; 14; 17; 19; 20; 37; 38; 41; 43; 46; 48; 49;
60; 63; 67; 69,73; 74; 75; 84; 87; 89; 90; 92; 101; 105; 106; 113; 115; 121; 128; 131;
132; 137; 140; 143; 144, 158; 159; 162; 169; 170; 171; 172; 173; 174; 184, 193, 223;
224,229

tuberculata, antipae var. [Eophila] 15; 19; 20; 21; 36; 41; 43; 52; 58; 59; 60; 63; 64; 65;
67;75;93; 104; 105; 140; 197; 223; 224; 229; 234

tuberculata, antipai [Allolobophora] 11; 12; 13; 51; 63; 70; 75; 76; 78; 81; 94; 101; 107;
120; 121; 128; 131; 153; 159; 182; 208; 217; 223; 229

tuberculata, antipai [Proctodrilus] 11; 12; 13; 51; 63; 70; 75; 76; 78; 81; 94; 101; 107;
120; 121; 128; 131; 153; 159; 182; 208; 217; 223; 229

tuberculata, turgida [Allolobophora) 75; 76; 229

tuberculatus |Proctodrilus] 14; 46; 76; 229; 230

tuberculatus, antipae [Helodrilus] 14; 46; 76; 223; 224; 229; 230

tuberculatus, antipai [Proctodrilus] 11; 12; 13; 14; 46; 51; 63; 70; 76; 78; 81; 94; 101;
107; 120; 121; 128; 131; 153; 159, 182; 208; 217; 223; 229; 230

tuberculatus, antipai var. [Helodrilus] 14; 46; 76; 229; 230
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tuberculatus, caliginosus [Nicodrilus (Nicodrilus)] 11; 14; 46; 75; 76; 229; 230
turgida [Allolobophora] 75; 76

turgida [Aporrectodea) 75; 76

tyrtaeum [Enterion] 197; 198; 199

tyrtaeum [Octolasion] 197; 198; 199

ukrainae [Eisenia] 140

unicolor, foetida [Eisenia] 11; 14; 143; 144; 146

valdiviensis [Lumbricus] 137

vardarensis [Allolobophora] 137

vedovinii, roseus [Koinodrilus] 93

vejdovskyi [Allolobophora] 14; 46; 84; 125; 126

vejdovskyi [Bimastus] 14; 46; 84; 125; 126

vejdovskyi [Dendrobaenal 14; 46; 84; 125; 126

venata venata (laps.) [Dendrobaena)] 119; 128

veneta [Allolobophora (Notogama)] 119; 128

veneta [Allolobophora] 119; 128

veneta [Dendrobaena] 119; 128

veneta [Eisenia] 119; 128

veneta f. typica [Dendrobaena] 11; 63; 70; 81; 101; 117; 121;128;153; 159; 223; 229
veneta veneta |[Dendrobaena) 119; 128

viminiana [Fitzingeria] 162; 164

virescens [Enterion] 49

viridis [Lumbricus] 49; 90

viridis, longus ripicola [Nicodrilus (Nicodrilus)] 49; 75; 90
voivodinensis, mehadiensi [Allolobophora] 14; 45; 65; 243

xanthurus [ Lumbricus] 132

xilophila [Allolobophoridella] 70

zebra [Dendrobaena] 128

zebra, veneta [Eisenia] 14; 27; 41; 43; 46; 107; 118; 117; 120, 128; 129
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