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Abstract 

In the field the feeding activity was measured via the number of individuals leaving the colony 
ina5-minute period, and in the laboratory via the movement between an artificially created polycalic 
colony and the feeding arena. In the seasonal activity a maximum is observed at the end of May and 
the beginning of June, while within a day the maximum activity occurs at 8—9 a.m. and around 
2 p.m. The daily rhythm of the ants is induced by external factors; under laboratory conditions this 
rhythm is progressively lost. 

Introduction 

Elucidation of the daily and seasonal changes in feeding activity brings us 
nearer to an understanding not only of the ethological-ecological character of the 
given species, but also of the roles of matter and energy turnover in the ecosystem. 
A number of authors have earlier dealt with the study of the daily and seasonal 
activities of ants. B A R O N I — U R B A N I ( 1 9 6 5 , 1 9 6 9 ) investigated the nocturnal activity 
changes of Camponotus ny lander i, and the daily rhythm of the activities of the 
coexistent Lasius alienus and Tetramorium caespitum. ABE ( 1 9 7 1 ) studied the activity 
variations of the species Formica japónica, Camponotus japonicus, Tetramorium 
caespitum and Messor aciculatum with one-day observations on each species in 
August 1 9 6 8 . PETAL ( 1 9 7 2 , 1 9 7 4 ) examined the feeding activities of Myrmica laevinodis 
and Lasius niger with Barber traps dug into the soil. GALLÉ ( 1 9 7 2 ) used sugar baits 
in research into the correlation of the temperature and the feeding activities of 
Lasius niger and Formica cunicularia. NIELSEN ( 1 9 7 2 ) studied the effects of meteoro-
logical factors on the aboveground activity of Lasius alienus. H U N T ( 1 9 7 4 ) invest-
igated the activities of Tapinoma and Dorymyrmex, and HEMMINGSEN ( 1 9 7 3 ) that 
of Oceophylla. 

For Formica pratensis in South Siberian steppe ecosystems, STEBAEV and REZNI-
KOVA ( 1 9 7 2 ) observed an activity maximum at 6 p.m., while for the same species 
DLUSSKY ( 1 9 6 7 ) found activity minima at 1 a.m., 6 a.m. and 2 p.m., and appreciable 
maxima at 8 a.m. and 2—3 p.m. He brought the daily rhythm in the activity 
into correlation with the temperature. 

Materials and Methods 

A study was made of a policalic colony sited in a Festucetum vaginatae salicetosum rosmarinifol-
iae and Astragalo-Festucetum sukatae plant association at the edge of a Pinus silvestris plantation. 
The ants largely went among the pine trees to feed, and thus, via their activity, created a material 
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turnover coniaci between the grassland and woodland ecosystems. Observations were made on 8 
feeding routes; the ants leaving the nest and returning to it were observed and counted in 5-minute 
periods on the various routes, and at the same time tne temperature and humidity at the soil level 
were measured. 

The examinations were carried out in the4 years 1971 — 1974. In 1971 and 1972 nets were erect-
ed above the neststo keep away woodpeckers; in 1973 these were removed, and in 1974 measure-
ments were made of the decrease in tne number of individuals due to the activity of the woodpeckers, 
mainly Picus viridis and Dendrocopus major. 

Besides the field studies, a „model colony" created in the laboratory was also investigated, in 
a relatively equilibrated climatic situation. The laboratory colony consisted of 3 nests, which were 
in contact witn one feeding area. The nests, which were situated in glass baths with a base area of 
20 X 30 cm. were connected to the feeding arena, with a base area of 0.5 X I m. via feeding routes 
constructed from wooden laths. The ant-food consisted of a mixture containing agar agar, sugar, 
honey, water and milk powder, which was cooked and a multivitamin mixture then added. Simul-
taneously with the laboratory daily activity observations, the temperature and humidity were also 
measured. 

Results 

T h e seasona l act ivi ty c h a n g e s a r c depic ted in Fig. 1. It can be seen tha t in b o t h 
1972 a n d 1974 the ac t iv i ty m a x i m u m occur red at t he end of M a y a n d the b e g i n n i n g 
of J u n e . As a result of t he p ro t ec t i on a f f o r d e d by the nets , t he n u m b e r of i nd iv idua l s 
feed ing in 1972 was several t i m e s tha t in 1974. 

O n s u n n y c loudless days , the daily activity pa t t e rn d i sp layed t w o m i n i m a , a t 
4 a . m . a n d 11 a . m . , a n d t w o m a x i m a , at 8 — 9 a . m . a n d 2 — 3 p .m. (Figs . 2 a n d 3). 
In overcas t wea the r the va lues of the m a x i m a a n d m i n i m a were n o t so e x t r e m e . 

T h e t e m p e r a t u r e a n d h u m i d i t y m e a s u r e m e n t s m a d e in paral le l wi th t he obse r -
va t i ons of the changes in ac t iv i ty pe rmi t us to seek a co r re l a t ion be tween the v a r i a t i o n s 
in the mic roc l imat ic f a c t o r s a n d the feeding ac t iv i ty t r ends . If t he feed ing ac t iv i ty 
is p lo t t ed as a f u n c t i o n of the t e m p e r a t u r e , a c lear -cu t co r re l a t ion is n o t o b t a i n e d f o r 
e i ther t he n u m b e r of ind iv idua ls leaving the nest ( r = 0 . 2 9 9 0 ; p=»0.1) o r t he n u m b e r 
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Fig. I. Annual rhythm of feeding activity of Formica pratensis. The values given in the Figure arc 
the average activities between 8 and 9 a.m. in the relevant seasons. Values observed in (I) 
1972 and (2) 1974: numbers of ants leaving the nest during 5 minutes. 
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Fig. 2. Daily rhythm of the activity in the summer of 1972. (I) number of ants leaving the nest, 
(2) number returning to it, in a 5-minute period. 

returning to it (r = 0.2063; p > 0 . 1 ) (Figs. 4 and 5). The activity threshold valus'e 
however, can be established definitely (8—10 and 39—40 °C). Similarly as for the 
temperature, a clear-cut correlation was not obtained with the relative humidity 
either. Nevertheless, if a climogram plot is prepared, it emerges that the two micro-
climatic factors together do determine the activity, for which a temperature of 28—35 
°C and a relative humidity above 67% are optimum (Fig. 6). 

In the laboratory a morning minimum could similarly be observed, at 10.30 
a.m., with an early-afternoon maximum, between 12 a.m. and 2 p.m.; i.e. both 
occurred somewhat earlier than in nature. At the time of the examination the colony 
had been under laboratory conditions for more than 2 months, and it can be seen 
that by then the workers had largely lost their daily feeding rhythm: the values of 
the maxima and the minima were much less extreme than under natural conditions 
(Figs. 7 and 8). 

Discussion 

In the course of his observations on Formica pratensis, D L U S S K Y (1967) found 
that the activity is affected by the temperature alone, the optimum being around 
20 °C, i.e. essentially lower than that found in our measurements. A further differ-
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Fig. 3. Daily rhythm of the activity in 1974. Notations as in Fig. 2. 

io3 ind. 

4 -
• 

3 -

1 
1 
1 
1 

r - • 0.2990 
( a » O . D 
Tl ' 0.9999 

2 -

1 . 

5 ! i! 
I! 
i - i 
1 ! 
2 i 

1 
1 
1 

• 
• 

• 

• • 

o 

• • 
« o o • o o # o o • • o 

up
pe

r 
th

re
sh

o
ld

 

• * 1 —• 0 • 9 • 

O o 
T 

, . . « • • T . . . . . . . . . JM • . , » 
5 10 15 20 25 30 35 40 °C 

Fig. 4. Connection of the temperature and the number of ants leaving the nest. 1971—1972: dark 
points; 1974: circles. 
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Fig. 5. Connection of the temperature and the number of ants returning to the nest. 
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Fig. 6. Activity climogram of ants leaving the nest in 1974, with some critical experimental data. 

ence between the two results is that our measurements did not reveal such a clear-
cut correlation between the temperature and the activity as did those of D L U S S K Y . 
However, our examinations fully support the finding of D L U S S K Y that whereas the 
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regulating factors have a clear effect on the number of outgoing individuals, as 
seen in Fig. 6, the well-fed individuals returning to the nest generally react only 
after some delay to changes in the microclimatic factors. 

The field climate-chamber measurements of N I E L S E N ( 1 9 7 2 ) did not reveal a 
daily rhythm in Lasius alienus in a constant climatic situation. On the basis of our 
present examinations, it may be assumed that a rhythm develops in the workers of 
Formica pratensis in accordance with the daily periodic changes in the environmental 
factors (temperature, humidity), but that under altered conditions in the laboratory 
this rhythm is gradually lost. That the rhythm involved is not of endogenous origin, 
but is induced by external conditions, is supported by the fact that the daily cyclc 
of nests of this species develops in a different way in a different environment (STEBAEV 
a n d R E Z N I K O V A , 1 9 7 2 ) . 

V. 28 VI. 2 

16 hours 
Fig. 7—8. Laboratory temperature and humidity, and daily rhythm of laboratory colony. (1) 

number of ants on feeding routes during 3 minutes; (2) number of ants on routes between 
nests during 3 minutes. 
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