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Abstract

The Danube-Tisza Midland and the lower Tisza region were compared as regards their
loess, sand and saline as well as secondary grass associations. The results were evaluated on the basis
of the zoogeographic system of BAsn (1982).- 

Accoidin'g to the ilimltic conditions of the grass-associations their lowlands' character is indi-
cated by the co-ntinental fauna circles (Ponto-Pannonian, East-West-Siberian, Caspian-Sarmatian)'
Due to the closure swrrd ard moi;tening the ratio of certain fauna circles increases. The lower
Tisza region - hlvi rg mtre diversifled soil conditions -_ is richer in snails prevealing the co^ntinenta
fauna eljnents. The fa"u;ra circle differe;rtiating the Danube-Tisza Midland is the Quercion frainetto

Introduction

As a consequence of the agriculture, melioration and draining work, beginning
from the last century the natural grass associations - which formerly covered large
areas of the Great Hungarian Plain - were strongly reduced or replaced by -secon-
dary plant populations. Malacological and zoogeographical investigations of these
areas have become a Pressing task.

Among the severil plani associations of the Hungarian Plain the Loess heath-
grass, as *ill ur sedge and moor grass associations were heavily supress,ed by the
igricultural cultivation and draining, at present.they do exist_ only in fragments.
T"he sandy wastes were eliminated, too. Spreading of secondary types of saline
plantage shows an increasing tendence'^ 

Tfre aim of this study il to show the zoogeographical and malacological dif-
ferences of the plant associations derived from the four grass associations mentioned
above.

Materials and Methods

The samples were collected in Bugac, Cs6vharaszt, Kunbaracs, Asotthalom
(Danube-Tisza Midland) and at Alp6r and Szeged (lowgl Tisza region) as well as
in Nagytatdrsdnc between 1966 and 1987. The 10X25X25cm square method was
used iil30 places. For the zoogeographical analysis also t!9_da!1_of my earlier ob-
servations in Alp6r and Szeged area (BAna 1969,1976' 1985, 1987) as well as the
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data of Hornung (1986) on the plant associations Molinio-Salicetum rosmarinifuliae
of the soil trap in Bugac were used.

The zoogeographical analysis was on the basis ofthe B{nl (1982) zoogeographic
system, were continental and subatlantic fauna circle groups can be distinguished
according to the climatic character of the fauna circles' spreading centers. The clima-
tic type ofthe fauna circles could be characterized by linear regression functions at
a significance level of P:0,1%.

The differences between the zoogeographical fauna circles ofgrass associations
of the two examined regions were established by Chiz test.

Results and Discussion

1 .  P l a n t  a s s o c i a t i o n s

The nomenclature of the examined plant associations was given according
to 5o6 (1964) system Ordo and association, with the indication of their succession
relations. Table 1 shows the distribution of snails collected from different plant
associations.

Loess vegetation: Festucetalia valesiacae Bn. Bl. et Tx. 1943; l. Saloio-Festuce-
tum sulcatae tibiscmse Z6wout 1958 Ldszpusztar9t (Bl,ne 1976). It exists today in
fragments only. On the influence of the antropogenous effect grass-lands often de-
velop on the slopes of dams: Arrhenatheretalia P,c,wlowsru 1928:2. Pastinaco-
Arrhmatheretum elatioris (MArn6, KovAcs 1960) 5o6 1971.

Sand vegetation: Festucetalia vaginatae 5o6 1957.; 3. Brometum tectorum
(KrnN 1863) Borx6, 506 1934., one year brome-grass (B{nl 1969,1985,1987) inclu-
des the cynodontetosun Bonnrpl 1958 and Juniperus communis subassociation and
facies. By its closure develops the 4. Festucetum uaginatae darnubiale 5o6 1929
calciphilous sandy heath-grass. The list of species includes the normale K{npAu
1954. fumanetosu (Mtcvln 1933) 506 1939, stipetosum capillatae (Mlcvan 1933)
5o6 1959, salicetosum rosmarinifuliae (Macvan 1933) 5o6 1959 investigations
done in subassociations.

Festucetalia valesiacae Bn. Bl. et Tx. 1943; 5. Potentillo-Festucetum pseudo-
uinae danubiale Bopnocrdzv 1959 sandy grazing land. The Astragalo-Festucetum
sulcatae danubiale (5o6 1939, Zciryovn 1958), grazing was not investigated by us a
secondary association which develops on sandy chernozem soil after, Alpdr 1987.,
Bugac 1969., Molinetalia W. KocH 1926; 6. Moliniq-Salicetum rosmarinifoliae
(506 1933) 1961 sandhill moor-grass. (Hornung 1986), Asotthalom 1988. It consti-
tutes a transitim to the moor-grasses Molinetum coeruleae (Allorge 1922) W. Kocu
1926, and to the Festucetum oaginatae (506 1964).

Saline grass associations: Puccinetalia 5o6 1957; 7. Agrostio-Caricetum distantis
hungaricum (Rlrllcs 1927) BonnocKdzy 1960. Saline sedge grass Alpdr 1987.
It turns into saline speargrass 8. Agrostio-Alopecuretum pratensis 506 1933 Alp{n
1987. Its extremely dry variant is Camphorosmetum annuae (Rlr,l;cs 1916) 5o6
t933.

As a consequence of the extreme conditions of blind saline plantage, no snails
were found on it in the vicinity of Alpdr and Szeged (Dorozsma, Feh6rt6, Sdndor-
falva). In the blind saline plantage on more humid and higher reliefs forms 9. Lepidio-
Paccinellietum limosae (Tou 1939) Boonocrdzy 1958 saline plantage.

Weeds: At the base of dams Plantaginetalia majoris Tx. 1950: Lolio-Plantagi-
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Table 1. Species and numbers of indiuiduals in the plant-associations studied

Number of species

Species and Fauna circles Loess
assotiations

Sandassociations Salineassociations

l 2

1.1. Pupilla muscorum (L. 1758) 89
Perforatella r ubiginosa
(A. Scut 'r tor 1853)

1.2. Succinea oblonga (Dnlp. 1801) -
Vertigo pygmae4 (DRAP. 1801) -

1.3. Deroceras agreste (L. 1758) 2
1.4. Vallonia pulchella (O. F.
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Mtiurn 1774)
Vallonia costata (O. F.
Mullrn 1774)
Vitrina pellucida (O. F.
Mijt-lrn 1774)
Cochlicopa lubrica (O. F.
Mijt-un 1774)
Zonitoides nitidus (O. F.
Mijllrn 1774)
Euconulus faluias (O' F.
M0nEn 1774)

2.2. Cochlicopa lubricella
(PoRRo 1837)

3. Enomphalia strigella (Dn,lP.
1801)
Copaca oindobonensis (Fs*.
1821)

5.3. Helicella obura (MnNrr 1828)
Helicopsis striata (O. F.
Miir-rnn 1774)
Helix pomatia (L. 1758)

5.2.1. Granaria frumentum
(Dn.qp. 1801)

8. Truncatellinacylindrica
(Fn. 1807)
Chondrula tridens (O. F,
Miiusn 1774)
Succinea elegans (RIsso 1826)
Monacha carthusiana
(O. F. Miit-rrn 1774)

26
l 4

;

2

J

,:

5

23 16
I

19

t9

30

l 4

a
2 l

4 8

61 49 25
l 2 l

187 869
6 6

280 20
1 1

72 t12
a

Number of indivuals (1670)
Number of cases (24)

Plant-assotiations

l. Saluio-Festucetum
2. Pas tinaco- Ar r henather e tum
3. Brometum-tectorum
4. Festucetum-uaginatae
5. Potentillo-Festucetum
6. Molinio-Salicetum
7. Agrostio-Caricetum
8. Agrostio-Alopecuretum
9. Lepidio-Puccinellietum
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netum mnjon,r (Lnrore 1921) BnncrR 1930 rye-grass plant association did not
contain snails at Szeged, 1987.

As regards the snail occurrence 9 of the 11 examined plant associations proved
to be suitable for zoogeographical studies.

2 .  Zoogeog raph i ca l  d i f f e rences  o f  sna i l  assoc ia t i ons

In the examined plant associations 1670living snails of 22 species were identified.
The plant associations significantly differ in their zoogeographical and cenological
composition (Table 1, 2).

The loess association Saluio-Festucetum is characterized by the predominance
of East-Siberian (1.1), Holarctic (1.4) fauna circles (Pupilla muscorum, vallonia
pulchella, V. costata). Caspian-Sarmatian (1.3) and Holomediterranean Chondrula
tridens (8) are coloruing elements. 2. Pastinaco-Arrhenatherum is characterized by
the predominance of Holarctic elements (1.4) (Cochlicopa lubrica); the colouring
elements change, an increase of the ratio of Ponto-Pannonian as well as Holome-
diterranean ones (8) is observed. In the common fauna circles a change of species
occurs. Sand association: 3. In Brometum tectorum the fauna circles 5.3. Ponto-
Pannonian (Helicopsis striata),3. caspian-sarmatian (cepaea uindobonensis) are
characteristic. The 8. Holo-Mediterranean Truncatellina cylindrica is a colouring
element. In the 4. Festucetum oaginatae - which develops after sward closure -I
the number of Ponto-Pannonian and Holo-mediterranean fauna elements increases.
A colouring element here is 1.1. East-Siberian (Pupitla muscorum).

The dominant fauna circles in Pontentillo-Festucetum (5) are the East-Siberian
(Pupillamuscorum) andthe5.3.Ponto-Pannian (Helicellaobuia).The5.2.Quercion
frainetto (Granaria frumentum) is a colouring factor.

Moor-grasses:6. Molinio-salicetum. The Holomediterranean Chondrula tridens,
Monacha carthusiana are dominant fauna circles. The West-siberian Vertigopygmaea
and the Turcestanian Cochlicopa lubricella are colouring elements at the Danube-
Tisza Midland, the latter being a differentiating fauna element in comparison with
other plant associations.

Saline grass associations: the dominant fauna circle of Agrostio-Caricetum (7)
is the Ponto-Pannonian one (condominants are Helicella oboia, Helicopsis striata).
The East-Siberian and Holomediterranean (Monacha carthusiana) fauna circles
are colouring ones. In the humid 8. Agrostio-Alopecuretum the West-Siberian (Succi-
nea oblonga) fauna circle is dominant, the Holomediterranean Monacha carthusiana
is a colouring species.

, As a consequence of the alcalization developed the Lepidio-Puccinellietum (9)
where Siberian-Asiatic elements are dominant. The West-Siberian (Succinea oblonga)
fauna circle is dominant coloured by the East-Siberian Pupilla muscorum.

3.  Common and d i f fe ren t ia t ing  charac ter is t i cs  o f  g rass
a s s  o c i a t i o n s

decisive part of the fauna elements (90.490/") is continental independently
from the site of the samples, collected from original or secondary plant assbciations.
Sub-Atlantic elements represent 9.49o/o. The continental elements are derived from
the following fauna circles: Siberian-Asiatic (1,1, !.2., 1.3.,1.4.), Turcestanian e.2),
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Caspian-sarmatian (3), Ponto-Pannonian (5.3). The Sub-Atlantic fauna elements
belong to the Holomediterranean (8) and - with a few individuals - to the fauna
circles Quercion frainetto (5.2.I).

From the possible 18 fauna circles (Bira 1982) only 9 occurred on the studied
grass associations, what is due to the warm and dry climatic conditions. The exa-
mined grass associations developed historically in the climatic steppe epoch and
preborealist: the loess and sand grasses, as well as saline grasses in the borealis.
Their botanical character was given by the dominance of Pontian and other conti-
nental species (SnuoN 1979).

Their survival was promoted by the climatic conditions of the Great Hunga-
rian Plain (Bonuu 1966).

JuHAsz (1974) showed that the high proportion of continental fauna elements
can be supported also by the recent microclimatic conditions. As shown the air
temperature at the soil surface presents a higher amplitude on saline grass meadow,
top of dunes and on deeper regions than at 150 cm above the soil level. The humid
loam soils use the received energy partly for transpiration, thus they are colder than
drier sandy soils. Therefore the soil surface is of continental microclimate character.

Recent plant geographical studies (Jerucs 1981) also confirmed the microcli-
matic, continental character of grass associations concluded from the presence of
snail communities. From the point of view of plant geography loess meadows are
described as of continental Eurasiatic character, sandy meadows as Continental-
Pontean and Pontean-Mediterranean.

The single plantal succession circles in different grass associations are differentia-
ted also by the presence or absence ofcertain fauna circles.

Loess meadows are charucterized mostly by East-Siberian, Holoarctic fauna
circles (Table 2) with a small Holomediterranean colouring effect. On sandy meadows
Caspian-Sarmatian and Ponto-Pannonian fauna circles are dominant and also
Quercion frainetto appears.

Table 2. Percentile distribution offauna-circles in diferent plant-associations

Fauna circles
loess

associations
t 2

sand associations saline associations

3 4 5 6 7 8 9

l. Sibirian-Asian
1.1. East-Sibir ian
1.2. West-Sibirian
1.3. Euro-Sibirian
1.4. Holarctic
2.2. Turkestanian

3. Caspian-Sarmatian
5.3. Ponto-Pannonian

90,7 75,0
, t l t  T
0,' l l

58,21 70,0

0,35
5,0

6,94 14,97 6,44

6,94 6,41

3rg4 r.tt
41,66 40,10 91,36

16,07 16,38
5 ,35  13 ,1  I
8,03

2,67 3,27
2,67
0,89
1,78 77,04

83,67  100
16,0

83,67 84,0

5.21 Quercion frainetto
8. Holomediterranean

1 0 , 1 6  1 , 8 4
8,92 20,O 19,44 26,20 0,34 78,57 6,s5 16,32

Continental
Subatlantic

Number of species
99,97 t00,0 99,99 99,99

7 5 1 0
99,97 99,97 99,99 r00
1 1  5  2  2

91,05 80,0 80,55
8,92 20,0 19,44

63,63 97,81 21.42 93,42 83,67 100
36,36 2,18 78,57 6,55 16,32

99,99
5
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A differentiating element of Holomediterranean fauna circle is Truncatellina
cylindrica contrary to the loess and saline grass formations. Moor-grass meadows
are characterized by the dominance of Holomediterranean fauna circles. Ponto-
Pannonian and West-Siberian as well as increasins continental fauna circles dominate
the saline srass formations.

4 .  D i f fe rences  be tween the  two inves t iga ted  reg ions

Table 3 shows the zoogeographical differences of the grass associations investi-
gated at the lower Tisza region and Danube-Tisza Midland. On the basis of the
Chi2 analysis fauna elements significantly ditrered in the two examined regions.
This difference was supported also by the results of BAsa (1983) who has investigated
the forests of these regions.

ANo6 (1969) emphasized the water permeability of subsoils as the most im-
portant microclimatic factor. In contrary to the water closing layer of the right
bank of Tisza region, the water permeable layers of the left bank as well as those of
the Danuba-Tisza Midland result in a drier, warmer microclimate. This is manifes-
ted by the differences in number of species and individuals of snails living in the
lower Tisza regions' and Danube-Tisza Midlands'grass associations, as well as in
those of fauna circles.

A further difference between the two regions is the higher species number in
the lower Tisza region and the richness of Siberian-Asiatic fauna circles in species
and individuals. At the Danube-Tisza Midland the presence of fauna circle Ponto-
Mediterranean Quercion frainetto is of differentiating character, on drier sandy soils
the deficiency of Euro-Siberian slugs as well as the relatively higher number of

Table 3. Zoogeographical diferences in the grass-associations of the
lower-Tisza Region and of the Danube-Tisza Midland

Fauna circles
Lower-Tisza Region

number
of species of individuals

Danube-Tisza
Midland number

of species of individuals

Sibirian-Asian
l.l East-Sibirian
1.2 West-Sibirian
1.3 Euro-Sibirian
1.4 Holarctic
2.2 Turkestanian

3, Caspian-Sarmation
5.3 Ponto-Pannonian

57
28
9

20
J

40
797

5
2
I

3
I
I
3

353
t47
77
2

77

I
t 5 r

8
I
I
1
5

I
J

5. Ponto-Mediterranean
5,21 Quercion frainetto

8. Holomediterranean 4

35
35

153

I
I
340

J Continental
.E Subatlantic

l 2
4

505
40

897
188

il
4

Number of species l 5l 6

64

Number of cases 10

545

l 3

108 5



individuals of subatlantic fauna elements have the same function. Further investiga-
tions should promote the deficiency of Quercion frainetto and Turcestian fauna
circle in grasses of the lower Tisza region and the absence of Eurosiberian fauna
circle in the Danube-Tisza Midlands' grasses.

The separation of the two regions has started already in the Pleistocene due to
the differences manifesting in the climatic character induced by the pedological and
the water permeable soil layers. Similar differences were shown between the two
regions by Honvl,rH, HonvArH and ANrlrrv in 1954 and between t962-1972, in
boring samples from Fels6szentivdn and from Szentes to Baja, during examination
of the geological layers from Mindel to Wiirm III.

The layer structure of the two regions differ from each other in the mutual de-
ficiency of 12 species starting from the Riss I. glaciale epoch. In the steppe epoch
6-17 species are to be found with East-, West-Siberian and Holoarctic fauna ele-
ments, which exist also today.

This early differentiation means that, due to pedological and climatic causes
already in the Pleistocene developed those zoological differences which characterize
the natural geographical small- and Midlands' regions existing now.

The landscape character of grass associations at the plain are formed by con-
tinental Ponto-Pannonian, Caspian-Sarmatian, East- and West-siberian fauna ele-
ments. The continental character of grass associations is related since their for-
mation to the semiaridous macroclimatic conditions of the Great Hungarian Plain,
as well as to the microclimatic conditions assured by the presence or absence of water
permeable soils and subsoil layers.

On the basis of the zoogeographical analysis of snail communities the relation
between continental and subatlantic fauna circles corresponds to the results of
plant geographical investigations.

Due to the moistening the West-Siberian elements in the saline grass associations
become predominant. As a consequence of the alcalization the species number decrea-
ses during the plantal succession.
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Kdt alfiikli t6iegys6g gyeptirsuldsain 616 csigdk itlatfiildrajzi viszonyai

B.4sl K.

JuhSsz Gyula Tandrkdpz6 F6iskola, Biol6gia Tansz6k' Szeged

Kivonat

A szerzS a Duna-Tisza kciz €s a tiszai-Alfold ket t6jegyseg€t tr9191iitoJl.a <issze l6sz, homoki'

sziki es-misodlagor gyeptariuiaiait alapj6n. A feldolgoz6s Bl,sa (1982) 6llatf<tldrajzi rendszere

alapj6n tcirt6nt.
i'eptat.ufasot klimajelleg6nek megfelel6en a pusztai jelleget kontinenthlis faunaktirbk

indik6lj6"k (ponto-pannon,-teiet-n'Vugat*zlieriai,.kaspi-szarmata)..A gyepz6r6d6ssal 6s nedvese-

oZir"i -a*.as faunakcrr<ti< iiiiii"iZ 
"0. 

A k6t f6jegyi6g kdz0l a virltozatosabb talajtani adottsieti

tiszai-Alfdld gazdagabb..ig?[6".,'i-t"rtln"ntarc fiirnielemek trilsirlv6val' A Duna-Tisza kiize

differenci6l6 faunakore a Quercion frainetto.

3ooreorpar[uqecKoe cpaBHeHrre yJrrrToK, O6Uraloulrx B TpaBflHucTblx

cob6Iqecrrax AByx o6lacrefi arb06'cAcnoft crenr

K .  Ba6a
Ka(beapa6uoaoruufleAaroruqecxoroIIHcTlITyTauIll.,{rrorralOxac,Cere.4

Pecrotlre

Anrop cpannlBaer ABe o6lacru, pacnoJroxeuHbre B MexAypeqbu [yuanuTucrr u s rficaficroi

Anr$€lr4ixOft STSIIII, Ha oCHoBaIII{ll aECCOnrrx, necqaHblx' COJTOHTIaKOBbIX1 BTOpurIHbIx TpaBtI{[c-

rrrx coo6qecrB. B ocHoBy o6pa6orxu pe3yJrbTaToB IIoIOxeHa:ooreorpa$rvecras cucteMa Ea6a

(1e82).
B coorBercrBnu c KJu,rMarFrecxr,nvcl oco6ennocrtMrr rpaBtHl{crbrx coo6rqecrs, ux crenHofi

Xapa1Tep OTpaxaIoT $aynucrra.reCrue KOM11JIeKS6I (nOnrO-nanUOrufiCKufi, BOSTO'ryO-3aIIaAHO-

""b"pa*ift, 
r'acro.rfcro-iaprvrarcxuft). C rarp'tueu ,n yBnaxl{e'r'reM AepHa r{3Me'' eTct coorgo-
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Itrclrtre trpeo6naralonll{x $aymrcrnvecrlD( ftoMrurercoo, I4r nccnegyer4rrx o6rracrefi Tlrcatrcrat
A.totf€ucrar cteto, o6nagaroqar 6oJlbruf,M parroo6pasreu trolTBeEEED( ycnoBd, 6orare yrrrr-
reMf,, cpetF xoropBrx npeo6.nagaror gneMerrrhr (orrrunerrraJrErdfi $ayrm. Xaparrepm,na Sayruo
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Zoogeografski odnosi izmeilu dvd nizinske oblosti na temelju pulne faune

BABA K.
ViSa Pedago$ka Skola ,,Juh6sz Gyula", fnstitut Biotogije Segedin

AbstraLt

- Auto-_r je usporedio dviF oblasti: _pogrudje imretlu Dunava i Tise i Nizinu Tise na temelju
lesne-, pe3dane., slatine- i.sekundarne ledidne-zajednice. Tema je bila obrattena sa BAnr (l9g)
zoogeografijskom sistematikom.

- Sa-odgovarajudim klimatidnim osobinama ovih ledidnih zajednica indikatorna zajednica puZa
su kontinentalnog karaktera (ponto-panonsko5, l-Z sibiridni, kaspi-sarmatski).

Sa ,,zatvaranjem trave" i sa povedanjem vlaLnote menjaju se sraanere zajednicepuLa.
Sa prevaggm kontinentalnog karaktera Nizina Tise ima bogatiji svet puZ;, to dolazi od mnogo

raznowsnijeg tla.
Diferncijalna zajednica podrudje Dunava i Tise je euercion frainetto.
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