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ACTA ZOOL. CRACOV. | 32 f 1 ‘ 3—14 l KRAKOW, 81. VIIL 1989 |

K. Micuavris, A. FRAGOULIS, S. PANIDIS

Notes on the earthworms (Oligochaeta, Lumbricidae) from central west
Macedonia

[With 3 text — figs.]

Dzdzownice (Oligochaeta, Lumbricidae) srodkowozachodniej Macedonii

Abstract: The earthworms of the mountainous mass of the N. W. region of Pella province
and the Eastern region of Kozani and Florina provinces have been studied. The presence of
Allolobophora minuscola is interesting, as our previous work has shown that this species is rare
in the North Greek oligochaetofauna. In addition, the subspecies Helodrilus antipati tubercu-
latus is widespread although the typical form is rare in this region.

Soil pH ranged from 4.9 to 6.9, and the number of individuals decreased significantly with
increasing pH. Increased sand content of the soil was significantly related to increased numiber
of gpecies. Other relationships, including number of individuals and species with soil organic
matter, were not significant.

[. INTRODUCTION

This paper is part of a study which, since 1982, has investigated the ecology
and distribution of earthworms of the mountainous mass which extends from
the province of Emathia, through Pella, Kozani and Florina, and into Grevena
and Kastoria. MIcHALIS et al. (1985) covered the South-West of Pella and the
North-West of Emathia, and this paper covers North-West Pella and eastern
Kozani and Florina. Eventually it is hoped that the whole of Western Mace-
donia will be covered.

A preliminary report of our work was given at 4th scientific congress of the
Greek Association of Biological Seciences, Thessaloniki, September 1982.

II. METHODS

Material was collected in twe seasons, autumn 1984 and spring 1985 and
1986. 35 biotopes were visited, from 21 of which soil samples were taken. The
carthworm faunas of these 21 sites were investigated in detail.

Samples were collected with two methods, digging and with formalin. Most
samples were collected with the former methed which although more difficult,
is more effective, as formalin hag disadvantages, such as its shallow penctra-
1*
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tion in agriliceous soils. Digging after fomalin use showed that the latter method
was only about 39, efficient in terms of the size and variety of samples.

Classification followed Pop (1941) and Zicst (1959), with additional informa-
tion from OMoDEO (1956), GATES (1957 a, b), BoucHE (1972, 1975) and PEREL
(1976, 1979).

Soil pH was measured with a potentiometer using 1N KCI solution (ALE-
XIADIS, 1977). Seil carbon content (9,C) was defermined by moist burning.
Total soil organic matter was calculated as 1.724 X %C (ALEXIADIS, 1977).
The proportion of siltelay and sand in the soil were measured by sedimentary
analysis with sieves. Soil composition percentage values were arcsine transfor-
med for statistical analysis (SoxaArn, Ronvr, 1969).

ITI. SYNOPTICAL TABLE OF LUMBRICIDAK SPECIES FOUND IN THE REGIONS
STUDIED

Genera Allolobophora EISEN, 1874
Allolobophora caliginosa (SAVIGNY, 1826)
Allolobophora handlivschi RosA, 1897
Allolobophora chlorotica (SAVIGNY, 1826)
Allolobophora minuscola RosA, 1905
Allolobophora georgii MICHAELSEN, 1890
Allolobophora jassyensis MICHABLSEN, 1891
Genera Helodrilus HOFFMEISTER, 1845
Helodrilus antipar antipai MICIIAELSEN, 1891
Helodrilus antipai tuberculatus (CERNOSVITOV, 1935)
Genera Dendrobaena EISEN 1874
Dendrobaena byblica (RosA, 1893)
Dendrobaena rubida rubida (SAVIGNY, 1826)
Dendrobaena rubida subrubicunda (EISEN, 1874)
Genera Fiseniella, MICHAELSEN, 1900
Hiseniella tetraedra tetraedra (SAVIGNY, 1826)
Biseniella tetraedva hercynia (MICHAELSEN, 1891)
Gencra Bimastus MOORE, 1893
Bimastus antiquus michalisi (KARAMAN, 1972)
Genera Eesenia MALM, 1877
Hisenia foetida (SAVIGNY, 1826)
Genera Lumbricus LINNAEUS 1758
Lumbricus rubellus HOFFMEISTER, 1843
Genera Octodrilus OMEDEO, 1956
Octodrilus complanatus (ANT. DUGES, 1828)
Genera Octolasium ORLEY, 1885

Gctolasium lacteum (ORLEY, 1881)
e., —_—

Fig. 1. A map of Central-West Macedonia, the numbered sites have been studied ecologically




IV. DISTRIBUTION OF THE SPECIES IN THE VARIOUS BIOTOPES OF THE
REGION STUDIED

The letter T before every number, refers to the eollection of the Department
of Zoology of the University of Thessaloniki. The number refers to the serial
number of the biotope.

Proastio (topsi) Edessa 23-1V-1932. T/852 Allolobophora rosea 9 sam. T/953
Allolobophora jessyensis 7 sam. T/854 Lumbricus vubellus 2 sam. T[855 Hisenia
foetida 1 sam. T/856 Oclolasium lacteum 1 sam.

Platani Edessa 23-VI-1982. T/862 Allolobophora roses 6 sam.,

Bridge Flamouria 23-VI-1982. T/846 Lumbricus rubellus 15 sam.

River Flamouria 23-VI-1982. T/846 Lumbricus rubellus 9 sam. T/847 Octo-
lasium lacteum 1 sam. T/848 Allolobophora rosea 3 sam. T /849 Hisentella tetrae-
dra tetraedra 1 sam. T/850 Dendrobaena byblica 1 sam. T[851 Allolobophora
caliginosa 1 sam.

Bridge Agia Foteini 23-VI-1982. T/832 Dendrobaena subrubicunda 1 sam.
T/833 Allolobophora caliginosa 4 sam. T/834 Allolobophora chlovotica 2 sam.
T /835 Lumbricus rubellus 30 sam. T/836 Allolobophora rosea 5 sam. T /837 Hise-
niella tetraedra letraedra 10 sam. T /838 Hiseniello tetracdra hercynia 1 sam.

Agia Foteini eastern side 23-VI-1982. T/828 Lumbricus rubellus 26 sam.
T/829 Allolobophora rosea 10 sam. T/830 Allolobophora chlorotica 1 sam. T/3831
Octolasium lacteum 3 sam.

Cherry trees Agia Foteini and South region 23-VI-1982. T/875 Allolobophora
chlorotica 6 sam. T/841 Allolobophora caliginosa 8 sam. T/844 Allolobophora
jassyensis 1 sam. T /859 Allolobophora rosea 11 sam. T /858 Lumbricus rubellus
32 sam. T/845 Riseniella tetraedra tetraedra 2 sam.

Sevastiana 23-VI-1982 T/839 Allolobophora jassyensis 2 sam.

Csiphiani Aridea 9-X1-1984. T/962 Allolobophora minuscola (The occurrence
of this species is very interesting. Our previous data have proved that that
is very rare species for the Oligochaetofauna of N. Greece) 2 sam. T/963 Allo-
lobophora chlorotica 2 sam. T/964 Lumbricus rubellus 2 sam. T/965 Eiseniello
tetraedra tetraedre 18 sam. T/966 Allolobophora rosea 1 sam. T/967 Allolobophora
caliginosa T sam.

Mavrovouni 9-XI-1984, Bridge 8 kilometres from the village. T/984 Allo-
lobophora caliginosa 11 sam. T/985 Dendrobaena byblica 18 sam. T/986 Dendro-
baena rubida 4 sam. T/987 Lumbricus rubellus 1 sam. T/988 Hiseniella tetraedra
hercynia 3 sam. T/989 FEiseniella ietraedra tetraedra 3 sam. T[990 Allolobophora
chlorotica 1 sam. T/999 Allslobophora rosea 1 sam.

Bridge Nea Zoi Aridea 1-X1-1984 T/954 Allolobophora caliginosa 11 sam.
/955 Allolobophora chlovotica 4 sam T/956 Allolobophora rosea T sam. T/957
Dendrobaena rubida 2 sam. T/958 Dendrobaena byblica 3 sam. T[959 Lumbricus
rubellus 5 sam. T/960 Octolasium lactewm T sam. T[961 Hisenielle tetracdra
tetraedra 2 sam.,



Nea Zoi Aridea 9-XT1-1984. T/946 Lumbricus rubellus 18 sam. T/947 Allolo-
bophora handlirschi 1 sam. T/948 Allolobophora caliginosa 11 sam. T[949 Octo-
drilus complanatus 1 sam. T/950 Allolobophora chlovotica 3 sam. T/951 Dendro-
baena rubida 2 sam. T/952 Dendrobaena byblica 2 sam. T/953 Hiseniella tetraedra
tetracdra 3 sam.

Apsalos Arvidea 9-X1-1984. T/968 Allolobophora caliginosa 25 sam. T/969
Allolobophora chlovotica b sam. T/970 Lumbricus rubellus 1 sam.

Aridea 9-11-1984. T/971 Allolobophora caliginosa 19 sam. T /972 Allolobophora
chiorolica 1 sam. T/973 Hiseniella tetraedra tetraedra 1 sam

Polyecarpi 9-X1-1984. T/975 Allolobophora caliginosa 12 sam. T/976 Lumbri-
cus rubellus 10 sam. T/977 Eiseniella tetraedra tetraedra 17 sam. T/979 Allolobo-
phora chlorotica 1 sam. T[980 Eiseniella tetraedra hercynia 1 sam.

Hydraca Almopia 9-XI-1984. T/981 Allolobophora georgii 1 sam. T/[982
Allolobophora caliginose 12 sam. T/983 Allolobophora rosea 1 sam.

‘Mavrovouni Edessa 29-I11-1985. T /1005 Lumbricus rubellus 5 sam. T/1006
Allolobophora caliginosa 8 sam. T/1007 Allolobophora rosea T sam. T /1008 Allo-
lobophora chlorotica 9 sam.

Mavrovouni, West arvea 29-1IT1-1985. T/1025 Allobophora caliginosa 8 sam.
T/1026 Lumbricus rubellus 12 sam. T/1027 Allolobophora chlorotica 9 sam. T/1028
Allotobophora rosea 9 sam. T[1029 Helodrilus antipai tuberculatus 4 sam. T/1030
Diseniella tetraedra tetraedra 2 sam. T/[1031 Allolobophora handlirschi 1 sam.
T/1032 Octolasium lacteum 1 sam. T/1033 Allolobophora jassyensis 1 sam.

2 Kilometres from Sevastiana towards Thessaloniki 29-I1I-1985. T/1019
Lumbricus rubellus Bsam. T/1020 Octolasium lacteum 2 sam.T /1021 Allolobophora
chlovolica 8 sam. T/1022 Helodrilus antipai tuberculatus 1 sam. T/1023 Allolo-
bophora handlirschi 10 sam. T/1024 Allolobophora coliginosa 4 sam.

Outskirts of the village of Rizari frcm Thessaloniki side 29-111-1935. T/1034
Octodrilus complanatus 3 sam. T/1035 Lumbricus rubellus 7 sam. T/1036 Allo-
lobophora caliginosa 2 sam. T[1037 Allolobophora handlirschi 2 sam. T[1038
Allolobophora rosea 3 sam. T/[1037 Helodrilus anlipai tuberculatus 1 sam. T/1040
Allolobophora jassyensis 1 sam.

Agras Edessa 31-V-1986. T/1041 Allolobophora caliginosa 8 sam. T/1042
Allolobophore chlorotica b sam. T/1043 Allolobophora rosea 10 sam. T /1044 Lum-
bricus rubellus 1 sam. 2 Kilometres from the viillage of Philotas 31 V-1986.
/1045 Allolobophora chlovotica 2 sat.

Vevi 31-V-1986. T/1046 Helodrilus antipai antipai 1 sam. (This subspecies
is interesting: while the local species appears as a very rarc one in the whole
arcy studied, the subspecies Helodrilus antipai tuberculatus, on the contrary,
cxhibits a wide distribution, it has been found at 7 biotopes and in a satisfying
rumber of individuals but typical form was found only at one biotope and only
ove individual. We could say here that it is a result of the influence ¢f the en-
virenment, which tends to erase the typical form and consolidate the subspe-

7
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Limnochori Florina 31-V-1986. T/1048 Allolobophora caliginosa 10 sam.
T/1049 Allolobophora rosea 3 sam. T /1050 Allolobophora chlorotica 1 sam. T/1051
Octolasium lactewm 6 san.

Edessa area 29-T111-1985. T/993 Allolobophora handlirsche 9 sam. T/[H94
Toumbricus rubellus 9 sam. T/[995 Helodrilus antipai tuberculatus 3 sam. T/996
Allolobophora chlorotica 6 sam. T/997 Octolasium lacteum 1 sam.

Monastery of St. Trias Hdessa 29-T11-1985. T/1013 Lumbricus rubellus 4 san.
T/1014 Allolobophora handlirschi 3 sam. T/1015 Allolobophora georgii 6 swio.
T/1016 Helodrilus antipai tuberculatus 1 sam. T/1017 Hiseniella tetraedra telra-
edra b sam. T/[1018 Fiseniella tetraedra hercynia 1 sam.

Logos 29-1T1-1985. T/1009 Lumbricus rubellus 7 sam. T/1010 Allolobophora
caliginosa 10 sam. T/1011 Allolobophora chlorotica 22 sam. T[1012 Helodrilus
antipai tuberculatus 3 sam.

Logos area 29-T11-1985. T/1033 Octolasium lactewm 1 sam. T/[998 Hiseniella
tetraedra tetraedra 29 sam. T/1004 Lumbricus rubellus 2 sam. T/[999 Hiseniellao
tetraedra hercynia 3 sam. T/1000 Allolobophora chlorotica 3 sam. T[1001 Helo-
drilus antipat tuberculatus 1 sam. T/1002 FEiseniella letraedra bernesis 1 sam.

V. ECOLOGICAL NOTES

Table T shows the number of individuals of each taxon at cach biotope, to-
gether with the total number of individuals for each taxon. Lumbricus rubellus
was the most widespread taxon found at 19 of 21 biotopes; it is followed by
Allolobophora chlorotica, A. caliginosa, A. rosea and Eiseniella tetraedra telra-

> Table I
The number of individuals of each taxon found at each biotope

e Biotopes
1} 2| 3] 4] 5| 6| 7| 8] 9} 10}/11{12]13{14]15|16|17 118 {19 |20

Species !

:” Lumbricus rubellus 2 15| 9130(26,32 9, Al (S ] b S D ! L] A i o O o B ) i i
2{nllolobophora chlorotica 2315 23(:46 2 njrales| 5] 9l 9|8 6 23 il 4
3|Aallolobophora caliginosa 1] 4 8 Tl |26l 2. 50| 8! ’ 8 ‘, 41 2 ; ) [ 110 e

lloloboghora rosza it 6 3|1 6|10]11) 1 1557 7 i 9 | 3 | 51
handlirschi 1 | 2l0l 2] ol 2 o
jassyensis i 13 I 1 1 i 1.2
7] obophora geoxrgii ] 6| r,‘~ FErTaay
8|2 llolobophora minusccla 2 e i 2 i %
tetraedra tetracdra 110 2 e ool 2 DR
a tetraedra hercynia 1 3 1 o 8 3
tetraedra bernensis | 1 1 §
lacteum 1 1 3 7 1|92, 1 1 17 s
antipai tuberculatus AN Ea8 N2 305 8] »7_1___1_4‘_4"“‘_

il 1 18| 3| 2 24 |

15| Dendrobaena rubida 420 Bt Bl 3

16| Dendrcbaena subrubicunda 1 1 L

17! 0ctodrilus complanatus 6 6 1

18| Eisania foetida 1 1 1

tiumber of species per site slialiaf el 7lealiel 1 enlpasiliisiislixal also]k ol s a6l d |

{_INumber of individuals per site |20| 6]15|16|53 40|60 | 2[32 | 42]41]d1 31{29147/30119(28(20(42|40




$oil pH and composition in each biotope

Vi:‘\oto;:u pH C3 Organic matter % Silt-Clay % | Sand %
=85 3519 59.74
0.92 1.59 92
2187 4.08 59.65
2.08 3.58 34.97 ¢
2.00 3.45 1300 0. 53.37|
2.89 45 9Ty 60.89 B2l
4.48 12, 43.80 47.32
0.87 1.16 63.40 33.38
21431 | : 398 24.90 74.04
0.78 1..34 16,8LS 81.65]
483 148 J L BL5T 90.10
1537 2053 6l S 16.80 81.18
2.09 3.60_ 22.76 75.94
1.89 3.26 19.80 79.19
1.90 31,217 4.13 93.67
2.40 4.14 ) 80.77
2,15 31 18598 | 180.53 5
150 1.98 15.08 83.91
3hi25 5.60 17.92 80.00,
L 4.91 12.99 85.97
Y L.91 gy NI 3
PH |old|3 & 8 2|5 8| 8| 5| 3| =[R2 8|2) 5|2 28| ]
SPECIES | F|w|w|o|o|o|o|d|old|elv|v|o|v|©vlvlolsid|o
1 |Allolobophora caliginosa
- | Vo o e (S e s e [ |
2 |Allolobophora chlorotica
3 | Allclobophora jdssyensis l R IR gl R R A
[ [l el | e Ul
4 | Allolobophora rosea : — — e T
5 | Eiseniella tetraedra tetraedra .
6 | Lumbricus rubellus T R TR i
7 | Helodrilus antipai tuberculatus e T T
8 | Allolobophora handlirschi T e o P R
9 | Octolasium lacteum ‘ R e S e T
10 | Dendrobaena byblica I l
11| Dendrobaena rubida . i I l ‘ ‘ 1 l ‘ ‘
12 | Eiseniella tetraedra hercynia |
13| Octodrilus complanatus l :
14 | Eisenia foetida l--
15 | Dendrobaena rubida subrubicunda e
16| Eiseniella tetraedra bernensis pes
17 | Allolobophora minuscola T
18| Allolobophora georgii o
)
SITES 7 118|15[14|11{10]16{12] 6 | 1 231713521482091%

Fig. 2. Soil pH range over which each taxon was found

edra. Five taxa were found at a single site only, three of these being represented
by a single irdividual. There was strong correlation (r* = 0,864) between the
abundance of a taxon in our sample (total number of individuals) and how
widespread it was (number of biotopes with that taxon).
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Table IT shows the soil composition and pH for each biotope. Fig. 2 shows the
pH range over which each taxon was found, from the data in tables I and II,
so that those taxa occcurring over a wide range of pH can be identified
(Epwarps and Lorry, 1977). Wide-range pH taxa in our study were Allolo-
bophora caliginosa, A. chlovotica, A. jassyensis, A. rosea, Eiseniclla tetracdra
tetraedra and Lumbricus rubellus, although firm conclusions cannot be drawn
vithout more low pH biotope samples.

Fig. 3 and 4 shows the relationships between the number of individuals of
species per biotope and the soil pH, organic matter and sand content. F test
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'ig. 3. The relationship between the number of individuaals and soil pH, organic matter, and

sand content. The latter two are shown as arcsine transformed percentages. Equations are

in the form y = ax--b with F value (20 degrees of freedom) and 12, p 0.05, other I' values not
significant
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Tig. 4. The relationship between the number of species and soil pH, organic matter, and

sand content. The latter two are shown as aresine transformed percentages. Equations are

in the form y = ax-4b with I' value (20 degrees of freedom) and 12, p 0.05, other vahies not
significant

significance and r? values are given in each part of Fig. 3 and 4. The number
of individuals decreased with increased soil pH, and the number of species
inereased with increasing sand content. All other cffects were non-significant.

Similar conclusions can be drawn from multiple regression analysis of the
number of individuals or species against all three independent wariables. The
regression for the number of individuals was significant (B = 4.6; p 0.025),
and partial F values show that pH and sand content had large effects, but in
different directions (Table III). For the number of species, I = 5.8; p 0.01,
and sand content had the greatest effect.
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VI. CONCLUSION

Faunistie

The presence of Allolobophora minuscola is of interest, since this species was
first found in Greece in 1971 (Zicsi, 1973), and our previous work has shown
that it is very rare in northern Greece. It was represented by two individuals
from a single site in this study.

The subspecies Helodrilus antipai tuberculatus is also of interest as it was
widespread (14 individuals from 7 biotopes), althcugh the typical form is rare
in this region. This probably represents a case of local adaptation to the envi-
ronment.

Ecological

It has been shown that pH affects the number of individuals, but not the
number of species, although only a single biotope of low pH could be located.
Some species were identified as wide-range pI species. In contrast, sand content
of the soil affected the number of species but not the number of individuals.
Soil organic matter had no effect on the number of individuals or species.
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STRESZCZENIE

Autorzy wykazuja 22 gatunki i podgatunki dzdzownic ze Srodkowozachod-
niej Macedonii (w tym rzadki w Grecji gatunck Allolobophora minuscolai znany
z nielicznyeh okazow podgatunek Helogrilus antipai tuberculatus) oraz podaja
dane o pH, zawartosci piasku i materii organicznej w przebadanych stano-
wiskach.
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