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As regards the numbers of species and individuals, the mesophilous and 
xerophilous, moderately hound and loose-soiled grassland ecosystems, meadow 
land and pastures of the Great Hungarian Plain are in general rich insect-
habitats. In the soil of these associations the density of the ant-nests too is 
high, and higher than in other plant ecosystems of different structures; for this 
reason they arc particularly suitable for the study of ant-populations. I he-
present paper reports investigations made during the seven years 1963—1971. 
The aim of the investigations was to establish the characteristic ant-species of 
plant ecosystem types, and the factors regulating their populations. 

Methods and Materials 

The samples were taken from 15 different habitats, on the basis of the zoogeographies) 
alias of MOczAR L., ftoni tilt Eupannonicum. in part from sandy pasture* and clearings of the 
area between the Tisza and the Danube (Asottlialom, Sasbevcro, Balotapuszta , in part from the 
sides of the Tis*a embankment, from the plant ecosystems Alopecttretum pratensis typicum Arr-
benatbenim facie?. poetosum angnttifoliae, rammculttosum acris Rumex facie-., festticetasum 
pif.idovinati Cynodonti-Pocium angustifoHtte alopecuretosum; Selvio-Feshtccmm sulcatae: Astra-
gelo-F&fiwetitm sulcatae saliceiosum rosmarimfoliae Stipa capillata fades; anil Festucetunt vagi-
r.atae salicetosum rosmarimfatise (BoDROCKOzy, 1957; 1966; 1968), 

A total of 960 nests wcie sampled, and a study was made of 3191 individuals collected 
fconi these and from small squares, and a further 10.954 individuals collected on traps. 

There are two important characteristics of ant-populations; (1) the number and distribution 
of the nests, and ;2) the number and dispersion of the' individuals. ; — 9 m* squares were used 
t:i determine the density of the nests, the area of the squares being dug up in .ill cases, l or rbc 
ilt term ¡nation of the number of individuals per unit area, 625 cm* squares were sampled. Sugar-
halted soil-tcaps were also used. It emerged during the sampling that the variation per square 
uf the nests was the least, and thus the squa re-met In id for the nests was comparatively the most 
accurate. The dispersion of the individual number was less even, clearly bccause of this genernl 
mionization in colonies, while the traps were not suitable for obtaining population-estimation 
(atuples. According to B R I A N (1964), the number of traps occupied by the ants in unit time eat» 
be described by an exponential equation. The results of the present mvestieations indicate that 
this number depends Strongly on the temperature too) the bait-method is suitable for the deter-
mination ot the relation between the feeding activity and the temperature, if the ants are also 
able to leave the buried plastic traps containing the bait. 
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Results and discussion 

1. F a c t o r s s t a b i l i z i n g t h e p o p u l a t i o n a n d 
d e t e r m i n i n g t h e d e n s i t y o f t h e n e s t s 
As regards the biotic factors stabilizing the population, a study was made 

of the effects of the interaction of the individuals and the nests. 
Because of the colonialization, the ant individuals characteristically exhi-

bit a „clumping fo rm" dispersion ( M C A R T H U R , C O N N E L L , 1 9 6 7 ) ; the indivi-
dual clumps arc naturally indicative of the colonies and, as is well known, 
within the colony there is no competition. O n the other hand, the intraspccific 
struggle for survival between the nests and colonies is more considerable that 
the interspecific interaction. This was proved by P O N T I N ( 1 9 6 1 , 1 9 6 3 ) , who 
studied the interactions of populations of Lasius niger and La sins flavus, 
primarily on the basis of the effect on the female production. Confirmation of 
this is provided by the situations of the colonies belonging to one species, in 
so far as the „orchard-líkc pattern fo rm" dispersion ( M C A R T H U K , C O N E L L , 
1967) is general in the relation of the colonics, and this presupposes compe-
tition between the neighbouring colonics. Such a feature of the dispersion of 
the colonics can also be shown numerically by means of the index 
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where Xj is the number of nests or individuals of the species examined in the 
given square, z ; is the total number of other nests or individuals in the t-th 
square, n is the number of squares, and c is the constancy of the species (1—5). 
If the value of K is large ( > 3 ) , then the competition between the neighbouring 
nests or individuals belonging to one species is very small (clumping form), 
while if K < 3 then the rivalry between the individuals or nests of the given 
species is greater than the interspecific competition towards individuals or 
nests nf the other species (orchard-like). The K values are given in Table II. 
It can be seen that the value of K for the nests is < 1, and thus the uniform, 
orchard dispersion is very characteristic, while in all cases the K values of 
the individuals well known to form clumps, and used as control!, ware greater 
than three. 

Of the abiotic factors regulating the ant-populations, measurements were 
made of the soil-temperature (important as regards the terricolous species), the 
turf-level temperature, the soil water-content, and the humidity (or evapora-
tion). The factors mentioned affect the occurrence and the numbers of the 
species of a given habitat. Table III gives a correlation between the ncst-
density for various ant-spccics and some microclimatic factors. The data were 
obtained in the Middle Tisza region in 1970, and near Hódmezővásárhely on 
the southern part of the Grea t Hungarian Plain in 1971, at the same time in 
the two years on several biotopes of differing environmental effect. The minor 
differences between the coefficients for the two years can in part be explained 
by the differing bioclimatic indexes of the two regions: iMiddieTisia ~ 1 097, 
and Isomhtin Great plain = 1.227, the difference being more than 1 0 % . The 
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Tabic I 

species 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ponera coarctata L A T R . 

Myrmica sulcinodis NYL. 
Myrmica seabrtnodis NYL. 
Myrmica rugulosoides FOR. 
Myrmica saneta K A R A T . 

Myrmica lo bi corn is NYL, 
Messor structor L A T R . 

Soi cn op sis fugax L A T R . 

Myrmecina graminicola L A T R . 

Leptotborax t. unifasciata L A T R . 

Tetramorium caespitum L A T R . 

Tapinoma erraticum L A T R . 

Plagiolcpís pygmaea L A T R , 

Plagiolcpis vindobonensis L O M N . 

Camponotus lateralis piten s L E A C H . 

Camponotus aethiops L A T R . 

Camponotus c. fa I lax NYL. 
Lasius niger L 
Lasius alienus FORST. 

Lastus emarginatus OL. 
Lasius flavus F, 
Lasius mixtus NYL. 
Lasius umbratus NYL. 
Lasius affinis S C H E N C K . 

Cataglyphis c. aenescens L A T R . 

Formica gagatcs L A T R . 

Formica fusca L. 
Formica f. glebaria NYL. 
Formica rufibarbis F. 
Formica cunicularia L A T R . 

Formica sanguínea L A T R . 

Formica rufa L. 
Formica pratensis R E T Z . 

Pol y erg us rufescens LATK. 

Alopccuretum pratensis typicumc: 5. 
4, 11. Cynodonti—Poëtum angustifoliae: 6, 
9, 10. Astragalo—Fcstucctum sulcatae: 12. 
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7; ranunculctosum: 1, 3, 6. H : festucctosum : 2, 
14; festucetosum : 15. Salvia—Festucetum sulcatae; 

Fcstucctum vaginatae salicetosum: 13. 

numerical values of the coefficients show that with regard to the habitats 
examined Lasius niger is a species requiring less heat, and orients preferably 
towards the layers of wetter soil; Myrmica sancta is similar; Plagiolep'ts vin-
dobonensis preferably lives with a greater abundance in the drier regions which 
heat up more readily; Tetramorium caespitum favours warmth (it exhibits a 
ciosc positive relation with all the temperature values); the requirements of 
Lasius alienus for the water-content of the soil are much lower than those of 

11 Acta Biológica 
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Tabic U 

species K , K I 

Myrmica side i nodis NYL, 2 1 . 4 4 6 
Solenopsis fugax LATR. — 0 . 3 5 4 
Tetramorium caes pi rum LA 7. 4 . 2 0 2 0 , 6 7 3 
Plag, vindobonensis LOMN. 3 . 2 1 5 0 . 5 2 6 
Lasius ni«er L. 2 2 . 7 5 1 0 . 0 7 2 
Lasius alienas HÖRST. 5 2 . 1 4 9 0 . 3 8 6 

K ( = K index values for the individuals; 
Ki — K index values for the colonies; 
Measurements u'ete not made for the values K i S o l c r l o p I 1 I and K a, 

Lasius /tiger (Ci*»lni aiienus *aiet contcai —0.987), but it is less heat-demari-
ding than Tetramorium, Sole nop sis fugax is the ant-species occurring in grea-
test abundance in mcsophilous grassland; the values of the coefficients too 
show that it is of wide ecological amplitude, and none of the factors inves-
tigated affect its spread significantly. 

Table III 

species ( 1 9 7 0 ) 1 2 3 4 

Myrmica sulci nod is NYL. 4 - 0 . 1 3 2 — 0 . 4 0 9 + 0 . 2 7 6 — 0 . 6 0 5 
Solenopsis fugax L.ATR. + 0 . 0 9 0 + 0 . 2 3 0 + 0 . 4 8 8 — 0 . 9 8 6 
Tetramorium caespitum LATR. + 0 . 8 9 5 + 0 . 8 6 8 + 0 . 7 8 5 + 0 . 1 2 9 
Lasius niger L. — 0 . 6 4 5 — 0 , 2 8 0 — 0 . 9 0 8 + 0 . 6 8 1 
Lasius alienus FOR ST. + 0 . 0 9 2 + 0 . 2 3 4 + 0 . 4 9 8 — 0 . 9 8 7 
Lasius flatus F. + 0 . 0 4 9 — 0 . 1 4 9 + 0 . 1 3 1 — 0 . 4 0 6 
Plagiolepis vindobonensis LO MN + 0 , 0 5 6 + 0 . 1 9 7 + 0 . 5 1 0 — 0 . 6 8 7 

species ( 1 9 7 1 ) 1 2 3 4 

Myrmica sancta KARA«', + 0 . 5 2 5 — 0 . 1 1 5 — 0 . 1 9 4 + 0 . 8 0 1 
Solenopsis fugax LATR. + 0 . 3 7 3 — 0 . 0 0 6 + 0 . 1 8 9 — 0 . 1 4 4 
Tetramorium caespitum LATR. + 0 . 9 0 8 + 0 . 6 4 3 — 0 . 7 0 8 — 0 . 5 3 1 6 
Plagiolepis vindobonensis LOMN. + 0 . 4 6 3 + 0 . 4 4 7 — 0 . 9 8 5 — 0 . 0 3 3 
Lasius niger L. — 0 . 9 0 8 — 0 . 4 B 6 + 0 . 7 6 4 + 0 . 5 2 9 

1: temperature of turf-level; 
2; temperature of soil; 
3; evaporation (1970), humidity (1971); 
4: soil water-content. 

2. F e e d i n g a c t i v i t y a n d i t s r e l a t i o n w i t h 
t h e t e m p e r a t u r e 

The use of sugar-baited traps permitted the measurement of the feeding 
activities of sugat-eating species. The sugar was put into plastic vessels so 
designed that the ants would not be confined but could freely leave the bait. 
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Figure 1. Relation between the food-seeking activity of Lasius niger and the temperature. 
N = the nomber of sugar-baited traps occupied. The relation is approximated to by 
the expression v = 2.605 x"-1«31. 

The equation of the regression line is y = 0.5437x — 5.222. 
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The effects of the conditions affecting the movements of the ants, their seeking 
for food, and their feeding activity can be measured via the number of traps 
occupied, and the numbers of ants per trap. 

The studies were carried out on the species Formica cunicularia and La si us 
niger in 1969, 1970 and 1971, with 60 traps put out in a Cynodonii-Poetum 
angustifoliae grassland ecosystem near Szeged. The traps were left out for 
several months, and observations connected with the microclimatic examination 
were made weekly. From the factors studied, the occupation of the traps de-
pends most of all on the temperature, while the results indicate that the ef-
fects of humidity and soil-moisture arc not important , and do not cause sig-
nificant differences. 

As can be seen from Figure 1, the relation between the feeding activity 
of Lasius niger and the temperature is not linear, but is better approximated 
to by the expression 

y = 2,605 

The relation between the number of traps occupicd by Formica cunicularia 
and the temperature is linear (Fig, 2), the regression equation being 

y = 0.5437x — 5.222. 

3. C h a r a c t e r i s t i c a n t - s p e c i e s o f p l a n t 
c o m m u n i t i e s 

The grasslands of various milieux also differ with regard to the plant 
communities. The various regions of the milieu-spectrum of the environmental 
factors can each be characterized by different plant-associations. This environ-
mental spectrum-effect is also expressed in the compositions of the ant-groups. 
The ant-species occurring in the individual ecosystems can be found f rom 
Table I, and the factors affecting the extents of the species from the correla-
tion Table. On the basis of these, the most important , constant-dominant spe-
cies of the various ecosystems are the following: 

(i) The polytype of the water-content of the substrate and medium, and 
at the same time the oligotype of the temperature, arc represented by Alope-
curetum pratensis. Its ants fall into the euryoecical hylophilous — hypercu-
ryoecical intermediary range: Lasius niger, Formica fusca, Myrmica species, 
.and rarely Formica cunicularia. 

(ii) The mesotype is in all respects indicated by Cynodonti—Poetum an-
gustifoliae and Salvio—Festucetum sulcatae. while as regards moisture the 
lower limit of the mesotype is indicated by the Astragalo—Festucetum asso-
ciations. Their ant-species fall into the intermediary — euryoecical eremo-
philous range: Lasius alienus, Formica fusca glebaria, Formica cunicularia, 
Formica rufibarbis, Tapinoma erraticurn, Plagiolepis vindobonensis, Campono-
tus lateralis piceus, and even Lasius niger in placcs with damper soil. 

(iii) With regard to the water-saturation of the soil and the air, the 
oligotype and the polytype of the temperature are represented by Festucetum 
vaginatae ecosystems which in general have a lower over all total cover. As a 
characteristic sandy grassland it can also be classified in the oligotype as 
regards the binding of the soil. Its ant-fauna is euryoecical eremophilous — 
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Stenooecical crcmophilous: the overwhelmingly predominant species arc Lasius 
emarginatus, Plagióle pis vindobonensis and Cataglypbis cursor aertescens. 

(iv) The weed ecosystems of similarly dry and warm, but more bound 
soil generally occur in placcs where the grassland has deteriorated as a result 
of an anthrapogenic effect. In the weed ecosystems the crcmophilous Tetra-
morium caespitum and Messor struct or arc characteristic, and their appearance 
to all intents and purposes denotes intervention endangering the grassland too. 

A generally common species of the grasslands is Solenopsis fugax, which 
due to its very wide valency can not be classified among the characteristic 
elements of any one ecosystem. 

S u m m a r y 

(a) The occurrence of 34 ant-species was confirmed from the grassland 
ecosystems. 

(b) The intraspccific competition between the ant-colonies is larger than 
the interspecific; this can be proved from the K Index values introduced to 
characterize the dispersion of the colonies. 

(c) It can be established from the stoichastic connection between the 
density of the nests and the environmental factors that the ecological needs of 
the ant-species studied are different . In accordancc with the milieu-spectrum 
of the abiotic factors, the grassland ecosystems can be divided into four dif-
ferent ant-fauna types. 

(d) Of the autccological phenomena, the feeding activities of Formica 
cunictdaria and Lasius niger were studied. The activity depends on the tem-
perature, and the connection between the two can he determined numerically. 
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