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The territorial behaviour of the Manti- religiosa
and its migration propensity

JUDITH 1. HIDEG,

Abstract

Summing up the results of a series of observations conducted over a
period of 17 years on a 90 000 m’ plot on the outskirts of Budapest. it can
be said that Mantis religiosa males have shown a greater propensity to
migrate, and females greater territorial behaviour. Territorial aggressivity
mcreases with age. The migration of female adult females-given an even
supply of food-is minimal.

Introduction

For the understanding of the structure and degree of organization of populations.
the discovery of their time dynamics is of fundamental importance. While we have &
considerable amount of information concerning the time dynamics of insect populations-
primarily in connection with economically relevant examinations of pestiferous insects and
those that hoid them in check-, we know much less about the spatial relationships o
mnsects, especially about the background dynamics shaping given patterns.

An earlier publication (HIDEG, 1991) has reported on the time dynamics of the
Mantis religiosa; in the present paper an account will be given on the spatial relations of
- this same population.

The examination of the Mantis population was conducted in a suburb of Budapest.
on a 90 000 m* (9 hectare) typical loessial grassiand plot divisible into 3 parts of different
degrees of exposure: a southern, 18°, slope (Zone A), a northern, 22°, slope (Zone C), and
the ditch-like strip stretching between the two (Zone B).

Up until 1972 a Mantis religiosa population of very small density lived on the piot,
and therefore 200 cocoons were introduced, into Zone B of the plot.

Later on, what happened to introduced population was closely monitored.

Estimation of the density of the population was conducted using the
mark-release-recapture and bait-stick methods. The individual marking of the animais
mirrored their occurrence on the plot (Fig. 1).
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The degree of dispersal of individuals was determined using the nearest neighbour
method (CLARK & EVANS, 1954). The marking of individuals was similarly used to
indicate age and migration.
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Fig. 1. The basic marking of individual animals

Results
Migration and territorial behaviour

Of the cocoons that were introduced, 18% of the larvac had migrated into Zones
A and C by the third day after hatching. Later, the number of individuals in Zone A
increased as a result of migration (Fig. 2). In the years that followed, the pattern of
migration was similar (Fig. 3).

The invariably intense mobility of animals younger than § days, and-in the case of
the animals older than this-increasing territorial behaviour meant that the distribution which
was still uneven in’' April already showed considerable cvenness by March: R=1.92 (Fig.
4).

In parallel with the decrease in the numbers of individuals, the R values, too,
became smaller from month to month; but as a result of increased defence of territory,
even distribution was maintained to the end. The smallest value, R=1.69, could be
expected by August, when a marked decrease in density is accompanied by considerable
heterogeneity in the population members: individuals in four different stages of
development are present alongside each other. By September, with regard to falling density
values, a further decrease in the R value could be expected, but the September average,
R=1.8, showed the opposite of this. In this month the aggressivity and cannibalism
accompanying the territorial behaviour of the female animals reached its height. At this
time 87.8% of the population of Zone A was female, while 58.8% of the Mantis stock was
male. Their proportion in the ditch-like area between these two zones was already just
15.2%. From the markings on individuals it turned out that in the course of two months
86% of the population’s male individuals, but just 6% of the female ones, left the area
they inhabited in August.
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Fig. 2. The percentage distribution of individual animals in the 3 zones in 1972
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The aggressive territorial behaviour of the female animals was very often
accompanied by cannibalism. This behaviour of theirs was unrelated to the sex of their
victims, but males showing weak territorial behaviour fell victim to it more often.

The migration of the male animals began to increase on the thirteenth day after the
last moulting, as a result of the search for a mate. At the same time the females’
propensity to migrate became minimal. On average the migration of males extended to a
distance of 150 metres, while for females the average was not more than 30 metres. The
maximum distance for males was 270 metres; for females it was 160 metres (from Zone
C to Zone A).

Because of their territorial behaviour, the limited ability to fly of the females and
a complete lack of propensity for long distance migration, Mantideae hardly ever broaden
the area of their diffusion in an active way. However, their hardy cocoons are excellently
suited to being carried to other locations on the bodies of larger animals or on man.
Insofar as hatched larvae find in a new biotope the conditions for life, the type can be
naturalized.

It is probable that Mantises might have spread in this way i areas of Budapest's
southern and eastern suburbs.

Di "

EHRMANN (1986) stresses the negligible propensity to migrate of female Mantises,
and also refers to their territorial behaviour. According to the observations of KEVAN
(1985), Mantis religiosa sometimes confronts smaller vertebrates, snakes for example.

RATHET & HURD (1983) report on the competition between each other of three
types living in the same biotope: Tenodora sinensis, Tenodora angustipennis, and Maniis
religiosa. In the course of the present investigation the mmportance of intraspecific
competition was proved.

BRIAN (1965), in an investigration of ant populations, established that degree of
dispersion is closely related to competitive behaviour. This is supported by the fact thar
as density increases-presumably as a result of growing intraspecific competition-, the
degree of dispersion shifts in a uniform direction (GALLE, 1975; 1978). These statements
accord very well with the conspicuously even degrees of dispersion accompanying the high
May density values observed in Mantises: the 17-year average was R=1.92. The evenness
of the distribution was increased by the territorial behaviour then just developing in the
young animals.

In the wake of the increased September aggressivity of the female Mantises, the
competition within the new strong type again faithfully reflects the increasing R values
observable in September (the 17-year average was R=1.8).

REFERENCES

BRIAN, M., V. 1965. Social Insect Population. Academic Press,
London-New York.



CLARK, PJ1.. Evans, FC. 1954. Distance to nearest neighbour as a measure of spatial
relationships in populations. Ecology, 35: 445-453.

EHRMANN, R. 1986. Site fidelity of Mantis religiosa. Entomol. Z., 96: 63-64.

GALLE, L. 1975. Factors stablizing the ant populations (Hymenoptera: Formicidae) in the
grass associations of the Tisza Basin. Tiscia, 10: 61-66.

GALLE. L. 1978. The density and productivity of Formicoidea populations in grass
associations. Manuscript.

HIDEG, J.I. 1989. Studies on the population dynamics of Mantis religiosa (1972-1988).
Thesis. Szeged.

HIDEG, J.1. 1991. Intra-cycle dynamics in a Mantis religiosa population.
Acta Biol. Szeged, 37: 57-62.

HIDEG. J.1. 1992. An examination of the population dynamics of Mantis religiosa.
Teacher Training and Science 8, Budapest. 283-297.

KEVAN. D.K. 1985. The Mantis and the serpent. Entomol. Mon. Mag., 121: 1-8.

RATHET. 1.H., HURD, L.E. 1983. Ecological relationships of tree co-occurring Mantids,
Tenodera sinensis, Tenodera angustipennis and Mantis religiosa.
Am. Midl. Nat., 110: 240-248.

Dr. Judith 1. HIDEG,
Lorand Eotvis University,

HU-1055 Budapest,

P.O.B. 514, Hungary



	11_Page_1.jpg
	11_Page_2.jpg
	11_Page_3.jpg
	11_Page_4.jpg
	11_Page_5.jpg
	11_Page_6.jpg

