
Tiscia (Szeged) Vol. XX, pp. 135-143 (1985) 

COENOTIC RELATIONS OF SMALL MAMMALS ALONG 
THE RlVER TISZA 

M. MrKES and VESNA HABIJAN-MrKEs 

Institute of Biology, Novi Sad; Institute of Nature Protection of Vojvodina, Novi Sad, 
Yugoslavia 

(Received November 20, 1984) 

Abstract 

The research of coenotic relations of smaIl mammals along the periodicaIly inundated zone 
ofthe river Tisa was performed in four diverse habitats. By the method of capturemarked-recapture, 
in addition to the faunistic list, data on the spatial aspects of individuals and species, as weIl as on 
their day-night activities were obtained. The total of 231 animals belong to 5 genera and 7 species. 
It has been stated that each habitat has its particular faunistic composition, both in quantitative 
and qualitative respect. Namely, the greatest numerousness of smaIl mammals has been stated in 
the forest community, Clethrionomys glúreolus being the domina nt one. Adodemus agrarius appears 
in the mesophyIlic vegetation on the foot of the dam, while Microtus agrarius has been found in the 
meadow community of the dam. Apodemus sylvaticus and Microtus arvalis inhabit agrobiocoenoses. 

Introduction 

Although the Yugoslav section of the river Tisza cuts Vojvodina along the lon
ger side, its fauna of vertebrates, with the exception of fish, has not been elaborated 
so far. Sporadic works on vertebrates touch other regions of Vojvodina. On the 
other part, the existing publications on birds and mammals do not represent detailed 
ecological studies, and they primarily have a faunistic character. 

Works on small mammals have also, in the first place, a faunistic character and 
to a lesser degree an ecological one. MrRlé 1961 elaborated the fauna Chiroptera 
of the fortress of Petrovaradin. In 1975 he gave data on ermine, and in 1976 on the 
polecat of the steppe from the" Pannonian recess. PETROV 1949, and HAM 1980, 
1980/81 described the mammals the Deliblato Sand, and TVRTKOvré and DzuKrc 
1979 the small mammals of Slano Kopovo. Autecological studies are the works of 
Ruzré-PETROV 1950,1979 on European souslik, MrKES 1966, 1971 on Mus muscuius 
hortulanus, SAvré 1973 on mole rat. The works of SAvré and MrKEs 1966, HABIJAN 
et al. 1982, MrKES et al. 1982 deal with the density and distribution of the mole rat 
population. RUZlé 1978 described the diffusion area of the common hamster in 
Yugoslavia, and KRsMANovré 1984 its reproductive activity. SAvré 1960 presented 
the expansion of the muskrat in Yugoslavia. MrKEs 1958 and KRSMANOvré 1979, 
1980 elaborated the biology of the nutrition of some species of small mammals. 
The works ofSAvré et al. 1976 and MIKEset al., 1977 are studies on the populations 
of small mammals in the agrobiocoenoses of Vojvodina. 

Some data on the wild cat and the small mammals of the river Tisza may be found 
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in the works of DIMITRIJEVIé and HABIJAN 1976, 1977, HABIJAN and DIMITRlJEné 
1977, 1979 and MIKES et al. 1983. 

It is quite understandable that many question related to the investigations of the 
terriofauna of the river Tisza region has still to be answered, in particular, if we start 
from the results of the numerous investigations in the section of the river Tisza in 
Hungary, primarily·from the ecofaunisticterrio~ogic aspect (CSIZMA ZIA 1980). 

Terriological investigations of the regio n of the river Tisza are of manifold 
importance as regards the research work on mammals in Vojvodina. Namely, on a 
relatively narrow area along the river Tisza one may find diverse habitats. The 
numerousness and the development of the populations of small mammals on these 
habitats and ecotones, be side biological factors, depends, in the first place, on drastic 
periodical changes of the physical conditions of habitats. The role of the small 
mammals on these habitats, in relation to the economical and sanitary importance 
of the mouselike rodents from the fields under crop, has primarily been manifested 
in communityc relations. Through nutrition chains the small mammals have been 
an important factor in the biology of the nutrition of carnivorous mammals and 
birds of prey. 

Material and Methods 

We investigated the small mammals of the periodically inundated territory of the river Tisa 
in the estuary region at the end of August 1983 (Fig. 2(. The capture period lasted four days (25-28 
August). It has been worked on four c1earIy separated habitats (Fig. 4), and that: 
1 - in the forest community, about 100m wide, comprizing ali typlcal components between the 
bank and the protective dam under this habitat (CSIZMAZIA 1980); 
2- on the narrow girdie of the mesophyll component of herbaceous plants on the ecotone alongside 
the foot of the dam; 
3- in the grass community under mowing on the protected zone out of the dam, and 
4 - in agrobiocoenoses which extend immediately alongside the dam. 

On the marked habitats the small mammals were captured by live traps of the longworth type 
the standard Iinear method being used, and the traps being placed at 10m distance each. The cap
ture was checked every two hours. except from 9 a. m. to 5 p.m. in the daytime and from 9 p.m. 
to 3 a.m. at night. Ali together 231 animals were registered, belonging to 5 genera and 7 species 
(Tab. 1). After having been elaborated (determined according to the species and sex, body length 
and weight measured, marked) each captured animai was released at the place of capture. In this 
way, by applying capture and marking, not only the faunistic composition has been stated, but data 
on spatial aspects inside the habitat and data on day-night activity of the animaI s have also been 
obtained. 

It should be mentioned that because of the application of this method data on the presence of 
other members of the terriofauna of the respective communities from the examined territory (Chirop
tera, common mole, hedgehog, European polecat, wild cat, fox, wild boar, roe deer) have not been 
taken into consideration. The analysis of the presence and numerical relations of some of the men
tioned mammals, first of ali the Chiroptera, Insectivora and small Carnivora, would have presented 
a more integral picture of the cenotic relations of the given communities. 

Results and Discusion 

By applying the method of capture-marked-recapture in a four-day period it has 
been stated that the relatively high number of small mammals is due to rodent s in 
95,67% (Tab. 1). Among Insectivora the presence of the species Sorex araneus has 
been stated, and among Carnivora two protected species Mustela nivalis and Mustela 
erminea have been present. Mice and voles have been reperesented by two species 
each: Apodemus agrarius and Apodemus sylvaticus, respectively Clethrionomys 
glareolus and Microtus arvalis. Mice have been present in a greater number - 64,9%. 
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Tab. 1. The survey of captured allimals per habitats 

TISZA 1983 
Ir. .fr. c. "f. S. ~. /of. ~ HABITAT sy&. 8~t': <ltlr. a.rv. a ra1\,. 'l-<V. .er"t. 

SYLV. I 31 29 36 2 6 1 1 106 
. II 36 8 1 28 . . · 73 

GlAR. 
3 24 III 16 . 5 . . · 

AGR. IV . 11 . 15 1 1 · 28 
~ 70 64 37 50 7 2 1 231 

By the analysis of spatial aspects of the smaU mammals, the distribution of the 
dominant species of rodent s , members of the communities on the examined habitats, 
has been stated. Namely, Apodemus agrarius lives at the brink of the forest and in the 
mesophyll community of the herbaceous plants on the ecotone alongside the dam. 
Apodemus sylvaticus is less numerous than the former species, but its presence is 
characteristic for aU four habitats. It is the most numerous in the forest community 
(Tab. 1). 

A similar relation has also been stated amon g the voles. While Clethrionomys 
glareolus is only a member of the forest community, Microtus arvalis lives not only 
in forest but on other habitats, too, although its presence is characteristic, in the 
first place, for the steppe-grass community (habitat II and IV, Fig. 3). 

By further analysis of cenotic relation s, a close connection between the small 
mammal species and the habitat which they live on has become obvious. Nl~mely, 
while Clethrionomys glareolus appears with Apodemus agrarius, Microtus arvalis 
lives together with Apodemus sylvaticus in a community (Fig. 4). 

Finally, these investigations have proved that the presence of the species Cle
thrionomys glareolus, stated for the first time when the biology of the nutrition of the 
wild cat from this region was being investigated (HABUAN and DIMITRIJEVJé 1979), 
as weIl as by the occasion of control capture (MIKES et al. 1983), is not accidental. 
The presence or the absence of this palearctic species in side an ecological area entirely 
depends on the degree of drastic changes condition ed by the impact of antropogenous 

Fig. 1. The habitats alongside the river Tisza 
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Fig. 2. The research territory at the estuary of the river Tisza 

Fig. 3. The colony of Microtus arvalis on the dam 
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factors on the given habitat. Namely, although the examined territory along the 
river Tisza is not spacious, the structural organisation of the forest community pro
vide s for the presence and development of the populations of the species Clethriono
mys glareolus on this habitat. 

Having in mind that on a relatively narrow territory we can find diverse habitats, 
and that in side the same habitat diverse species may appear, the knowledge of spatial 
aspects of the small mammals and their activities in function of time is important not 
only in view of the species which have similar ecological niche but with regard to the 
other member of the communities too. 

The time distribution of the small mammals on the examined habitats has bee n 
analysed on the basis of the daynight activities of the animals. The method of capture
marked-recapture has given the oportunity for the analysis of this time distribution. 
On the basis of the previously presented data we have analysed the time distribution 
of the animals on two characteristic habitats of the examined region of the river 
Tisza (habitat I and III, Fig. 4). On these habitats two dominant species of rodent s 
live together: Clethrionomys glareolus with Apodemus agrarius, respectively Microtus 

D APOOEMUS AGRARIUS 

~ APOOEMUS SYLVATICUS 

III CLETHRIONOMYS GLAREOLUS 

~ MICROTUS ARVALIS 

% 

Fig. 4. The dispersion of rodents per habitats 

arvalis with Apodemus sylvaticus. The time of the release of the animals has been taken 
as the indicator of the activity rhythm. The resuJts of the time diffusion of the mentio
ned species in the habitat are presented on graphs (Fig. 5). The numerical values of 
the dominant species of rodent s from the respective habitat are presented on the ordi
nate, while the activity rhythm in two-hour intervals in noted on the abscissa for the 
whole capture period. 

The analysis of the obtained data clearlyshows that in competitive relations the 
time diffusion of the voles living in the some habitat with mice comprizes the morning 
and evening hours (Clethrionomys glareolus in the forest, Microtus arvalis in the 
grass communities), while the members of the genus Apodemus appear at typicaIly 
night animals. The relations we stated are surely condition ed by the morphophy-
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Fig. 5. The activity rhythm of the dominant rodent species 

siological organization of the species wich have similar ecologicaI niches, first of all, 
in relation to the behaviour and the mode of nutrition. This statement entirely con
firms the findings of TODoRovré et al. 1966, in relation to the species Apodemus 
flavicollis and Clethrionomys glareolus, the dominant rodent species of the forest 
community Querceto-Carpinetum petree in Fruska Gora. Namely, in our case, too 
it has been stated that the rhythm of the time activity of the two dominant rodent 
species entirely depends on the den sit y of their populations, the members of the 
genus Apodemus retaining their stable rhythm of night activity and the voIes changing it. 

The quantitative and qualitative composition of the fauna of small mammals 
we have stated is the result of the optimal impacts of biotical anOd abiotical ecological 
factors in the auturnn type of low water level on the examined habitats of the perio-
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dicaIly inundated zone (I and II habitat) and the protected zone (III and IV habitat, 
Fig.4). 

After having analysed the cenotic re1ations of the smaIl mammals, we may 
suppose that, due to the regulatory interventions along the who le Yugoslav flow 
of the river Tisza, the typical habitats we have mentioned in this work appear along
side the river on a narrow territory. On the other hand due to the complex impact 
of microclimate factors some species of smalI mammals as weIl as certain communi
ties have an island character conditioned by the mosaic distribution of their habitats. 
Having in mind that the smaIl mammals are very plastic representatives of the terrio
fauna, we may conclude, on the basis of the results of our investigations, that they 
are very sensitive indicators of the state in some habitats or the changes of the life 
environment entirely. 
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A kisemlösfauna cönotikus viszonyai a Tisza árterületén 

M.rKES, M., HABIJAN-MIKES VESNA 

Biológiai Intézet, Újvidék, Tartományi Természetvédelmi Hivatal, Újvidék 

Kivonat 

A Tisza árterületén jelentkező négy különböző élettéren vizsgáltuk akisemlősfauna cönotikus 
viszonyait. A jelölés és újrafogás módszerét alkalmazva a faunalista mellett az egyedek és fajok 
térbeli megoszlását, valamint éjj-nappali aktivitását is figyelemmel kísérhettük. A 231 befogott 
egyed 5 nem és 7 faj képviselője. Megállapítást nyert, hogy az eltérő élőhelyek kisemlősfaunája úgy 
minőségi mint mennyiségi összetételében jellemző. Nevezetesen az erdőtársulás kisemlősfaunája a 
legnépesebb, a Clethrionomys g/areolus dominációjával. A töltesláb lágyszárú mezofil vegetációját az 
Aphdemus agrarius, míg a gyepszinti részt a Microtus arvalis népesíti be. A kultúrtáj szántói ra az 
Aphdemus sylvaticus és a Microtus arvalis jelenléte jellemző. 

QeHOTUqeCKUe OTHOmeHIDI B cJ!ayHe MeJIKUX MJIeKODUTaIO~IIXC9, 
06UTaIO~UX II DOHMe TUCbI 

MKKem, M., raBKHK-MKKem BemHa 

llHCTKTyT EHolIonm, HOBbrH Cap. KpaeBoe ynpaBlIeHKe oxpaHbl npHpO,rn,I, HOBbllt Ca)l 

Pe3IOMe 

ABTOpbI HcclIep.oBalIK ueHOTH'ieCKHe OTHomeHKS! B <paYHe MeJIKHX MlIeKOnHTaIOI[(ID(CH, 06bITa
IOI[(HX B 'ieTblpex pa3HbIX 6HOTonax noltMbI Tacb!. IIpKMeHHH MeTO)lbI Me'ieHHH K HOBoro oTlIOBa 
Hapll)l)' c nepenHCbIO <PaYRbJ, MbJ MorlIK Ha6JIIO)laTb pacnpeAelIeHHe no lllIOl[(a)lH OT)leJIHbIX 3K3eM
=POB K BK)lOB, a paKlKe HX aKTKBHoCTb B HO'iHOe K AaeBHoe BpeMH. 231 OTlIOBlIeHHbrH 3K3eMlllIHp 
01HOCHTCSI K 5 pO)laM R 7 BRAOB. 

EbIJIO yCTaHOBJIeHO, KaKaS! HMeHRO MelIKHX MJIeKOllKTaIOI[(KXCH xapaKTepHa KaK KOJIwrecT
BeHRO, TaK II KaqeCTBeHRO AM pa3JIR'iHbIX 6KOTonOB. HanpKMep, <payaa MeJIKHX MlIeKOllKTaHI[(KXClI 
B JIecoBOH apTelIK paCTeHHií HaK60I_ee 06mHPHa, c npeo61Ia)laHKeM Clethrionomys glareo/us 
Me30<pRJIlIRYIO BereTa[(B.IO TpaBHHKCTbIX pacTemllt y nO)lOllIBbl HaCbIllK HaCem!IOT Aphdemus agrarius 
a B )lepaOBOM ropH30HTe Microtus arvalis AM arp06RO[(ea03a xapaKTepao npKcyCTBKe 
Aphademus sylvanus H Microtus arvalis. 
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Cenoticki odnosi sitnih sisara duz reke tise 

MIKES, M., HABIJAN-MIKES VESNA 

Institut za biologiju, Novi Sad Pokrajinski zavod za zastitu prirode, Novi Sad 

Abstrakt 

Ispitivanja cenoti~kih odnosa sitnih sisara duz plavne zone reke Tise vrsena su na cetiri raz
licita biotopa. Metodom markiranja i ponovnog ulova dobijeni su, pored utvrdjivanja faunistieke 
liste, podaci o prostornim aspektima jedinki i vrsta, kao i o njihovoj niktohemeralnoj aktivnosti. 
Ukupno ulovljenih 231 zivotinja pripadnici su 5 rodova sa 7 vrsta. Utvrdjeno je da svaki ispitivani 
biotop ima specIfieni faunisticki sastav, kako u kvantitativnom, tako i u kvaIitativnom pogledu. 
Naime, najveéa brojnost sitnih sisara konstatovana je u sumskoj zajednici, sa dominacijom C1ethrio
nomys g/areo/us. U mezofilnoj vegetaciji u podnozju nasipa javlja se Apodemus agrarius, dok se u 
Iivadskoj zajednici samog nasipa susreée Microtus arvalis. Agrobiocenoze naseljavaju Apodemus 
sylvaticus i Microtus arvalis. 
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