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1. INTRODUCTION

Lasius (Lasius) niger (L.) is a  common an t species occurring th roughout 
Europe and  Palaearctic  Asia. I t  has also been b rought to  the  northern  p a rt of 
Africa and north-w estern  p a rt of the  U nited S tates of Am erica where it  got 
acclim atized. As a eurytopic species it  is frequently  m et in different hab ita ts  
ranging from  arid  to  very wet, except for overshaded forests. Nests of th is 
species are constructed  in different ways, depending on the  site. They m ay 
be situated  in th e  ground, generally w ith m ounds, or in decaying trunks, in 
clumps of grasses and  mosses, under stones, etc. In  Poland it belongs to  the  
com m onest a n t species over th e  country  (P isa r sk i 1975).

Myrmica rugulosa N y l . inhabits Europe, m ostly northern  and central 
p a rt  of it (to th e  south, however, i t  reaches Sw itzerland and  to  the  east the  
U ral M ountains). I t  occurs in meadows and  pastures w ith a  ra th e r sparse p lan t 
cover, in the  m ountains on river terraces and on d ry  slopes. I t  also inhabits 
clearings and  abandoned fields. Nests are bu ilt in the  ground, occasionally 
w ith small m ounds. A common species in all parts of Poland (P isa r sk i 1975).

1 .1. T erritoriality  in an ts

The territo ry  of an  an t society is the  area guarded by workers of a  given 
colony. I t  includes the  nest and  the  adjacent foraging a re a 1.

1 The following terminology is used throughout the paper: nest — a eonstruotion 
built and inhabited by ants; colony — a nest with the swarm inhabiting it; society — all 
ant individuals genetically related, that is, a monocalio swarm or a system of swarms forming 
a polycalic colony. The territory of a polycalic colony consists of foraging areas of all colo
nies.
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4 3 8 W . Czechowski 2

The shape and size of te rrito ries  are determ ined by a num ber of factors 
such as food supply, type  of food and  its d istribu tion  around the  nest, num ber 
of individuals in the  society and  its v ita lity , site conditions, etc. Also th e  com
petition  between neighbouring colonies of th e  same or another species can 
frequently  be of basic im portance.

So far, little  has been known abou t intraspecific territo ria l relationships 
in  ants. Mechanisms of interspecific com petition have been b e tte r  identified 
b u t also unsufficiently. On th e  basis of th e  available knowledge a prelim inary 
classification of some species, w ith a  rela tively  well known bionomics and 
ethology, has been developed. Nam ely, tak ing  into account th e  response to  
the  presence of an ts of o ther species in  th e  same area, a  group of the  so-called 
“te rrito ria l” species has been distinguished in opposition to  the  “non-terri
to ria l” species (P is a r s k i  1 9 7 3 ).

Territorial an ts include th e  species actively  defending the ir foraging areas 
against com petitors. In  o ther words, th ey  have territories w ith delim ited boun
daries th a t  are w atched and  canno t be crossed by  intruders. The species th a t  
do no t exhibit such behaviour and  defend only their nests belong to  th e  group 
of non-territorial species.

The above division, a lthough simplified, characterizes ra th e r well the  
actual situation. However, reservation should be added. Some observations 
show th a t  the  active defense of a te rrito ry  does n o t occur im m ediately after the  
onset of a  colony b u t only a t  a certain  stage of its developm ent, when th e  society 
reaches a  definite num ber of individuals and, consequently, when the  area 
around the  nest is sufficiently sa tu ra ted  w ith individuals (P is a r s k i  unpubl., 
Cz e c h o w s k i unpubl.).

The relationships betw een colonies representing th e  two categories of species 
follow several pa tterns.

1. Neighbouring colonies of tw o territo ria l species com pete actively for 
space, and a d istinct, relatively  fixed boundary  is established betw een their 
foraging areas.

2. Individuals of non-terrrito ria l species can penetrate  the  area of other 
non-territorial species, and even construct their nests there.

3 . There is no com petition for territo ry  betw een societes of different non
territo ria l species.

The group of territo ria l an ts  is represented by such species as Lasius niger 
(L .), L. fuliginosus L a t r ., an ts of the  subgenus Formica L. s. str . (for instance, 
F. rufa L ., F. polyctena F o e r s t ., F. pratensis R e t z .), and o f  t h e  su b g e n u s Copto- 
formica M u l l . (Formica exsecta N y l . and F. pressilabris N y l .).

N on-territorial ants include a num ber of species of th e  genus Myrmica 
L a t r .:  i f .  rugulosa N y l . i f .  laevinodis N y l . i f .  rubra (L .), i f .  scabrinodis N y l ., 
and others, including Leptothorax acervorum (F a b r .), Lasius flavus (F a b r .) ,  
or Formica fusca L.

The pa tte rns of behaviour and  responses of an ts to  various situations are

http://rcin.org.pl



3 Competition between Lasius niger (L.) and M yrm ica rugulosa  N y l .  439

so differentiated th a t  all classifications, necessary for m any reasons, provide 
only a generalized, rough approxim ation of reality , w ith m any exceptions 
no t conforming to  them . This also refers to  th e  classification presented above, 
which is proved by  the  situations described in the  present paper. Two aspects 
of the  com petition between L. niger, a typ ical representative of territo ria l an ts , 
and M. rugulosa, which is a non-territorial species, have been analysed: com 
petition for food and  space, th a t  is, for the  possibility of nesting in a  given place, 
the  la tte r being inspired by the former. These two kinds of com petition are 
based on the  same mechanism.

2. COMPETITION FOR FOOD 

2.1 General analysis

Aggressive encounters between workers of different species searching 
for food are so common in an ts th a t  they  are considered as a  norm al situation.

The sim plest and m ost frequently  followed way of studying com petition 
for food betw een societies of different an t species is baiting  an ts w ith food 
item s, usually sugar, left near their nests. Then observations are m ade of encoun
ters, repartition  of particu lar baits among different species, sequence of foragers 
of different species in tim e a t  the  same ba it, and  so on. Usually a t  a  given 
m om ent the  b a it  is occupied by  an ts of only one species. W hen a stronger com 
petito r arrives th ey  either retire w ithout fighting or are forced to  leave the  
bait. For instance, workers of Formica cinerea M a y r  dislodge F. fusca L . ; 
F. exsect a N y l .  dislodge species of the genus Myrmica L a t r .  Also the  workers 
of Tetramorium caespitum  (L.) are very aggressive.

2.2. In teractions between Lasius niger and Myrmica rugulosa

The behaviour of L. niger and  M. rugulosa (and probably  of o ther represen
tatives of th e  genus Myrmica) when they  com pete for food can be considered 
as exceptional, as com pared to  th e  behaviour of o ther a n t species. This is due 
to  th e  fac t th a t  th e  tw o species can commonly use for a long tim e th e  b a it 
located betw een th e ir nests. I t  frequently  happens th a t  the  sugar supplied 
is overcrowded w ith  tens of individuals of each species, m ixed w ith each other, 
touching them selves, poking, even walking on each other. This is no t followed, 
however, by  any  or alm ost any fights. Still, there  is com petition for food 
between them , th e  sym ptom s of which are very  interesting and n o t typical 
of o ther interspecific systems. Nam ely, while all individuals of M. rugulosa 
present and  m ost workers of L. niger are occupied w ith food consum ption, 
a p a rt of L. niger individuals walk around and  pull aw ay foragers of th e  o ther 
species from  the  bait. This is done in th e  following way. A worker of L. niger
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sizes its partner with m andibles by  a leg, an tenna or pedicel, and  walking 
backwards pulls it back, generally a few centim etres from  the  ba it, th en  leaves 
i t  and returns to  the  group of foraging workers to  pull another M. rugulosa indi
vidual. The rem oved M. rugulosa workers re tu rn  to  th e  b a it w ithout hesitation , 
im m ediately or after a  few seconds of delay when they  rem ain m otionless. 
I t  is characteristic th a t  the  m ovem ents of the  two species are very slow. Usually 
an ts  are excited during interspecific encounters, which is reflected in  the ir 
increased m obility. B u t in the  described situation  th e  behaviour of bo th  L. niger 
and  M. rugulosa is completely quiet, like during hab itua l activities.

This phenom enon was firstly  observed by  P is a e s k i  (personal com m uni
cation) several years ago, then  it was recorded m any tim es. I t  is so common 
in the  relationships between L. niger and M. rugulosa th a t  should be considered 
as characteristic of these ants.

In  th e  m utual responses of th e  two species there  is also another im portan t 
detail. W hen a  worker of L. niger sizes M. rugulosa by  a leg, th e  la tte r  widely 
spreads ou t the  legs as if i t  would try  to  resist passively by  m aking dragging 
m ore difficult, b u t besides th is i t  is completely im m obile; it  does n o t a tte m t 
to  tea r ou t or actively cling to  th e  ground surface. I f  M. rugulosa is sized from  
above by  the  pedicel, i t  crouches bending its legs, antennae, head and  abdom en, 
and  in th is position is com pletely passive when pulled from the  bait.

I t  is m ost probable th a t  such behaviour of M . rugulosa is a reflex response, 
because the  size by  th e  pedicel from  above is one of th e  positions adopted by 
an ts  o f the  fam ily Myrmieidae w hen adu lt individuals carry  them selves (W il s o n  
1971). Nevertheless, such response of M . rugulosa workers in th e  case when 
th ey  encounter an ts o f another species (and, particu larly , so d istan t system a
tically  as L. niger) should be regarded as a  curiosity. As some observations 
indicate (including th e  behaviour described above), a n t com m unities are form ed 
on  the  basis of a supraspecific hierarchical structure.

2.3. D escription of the  observations

The observations of com petition for food betw een L. niger workers and  
an ts  of the  genus Myrmica were conducted m any tim es in different p arts  of th e  
country  for several years. F requen tly  Myrmioa an ts  showing th is behaviour 
were n o t identified to  species. Thus, it  is possible th a t  th is behaviour is n o t 
lim ited to  M. rugulosa, for which been recorded w ithout any doubt. The m ost 
frequent and detailed observations were conducted in th e  Bieszczady M oun
tains (the E astern  Carpathians) in  1970-1972, and  a t  the  village Jadw isin, 
near W arsaw, in 1975-1976. In  these two regions M. rugulosa was observed.

The observations in th e  Bieszczady M ountains were carried out near th e  
village U strzyki Górne, on a slope exposed to  th e  sun, p a rtly  covered w ith 
grass, p a rtly  bare. D ue to  an  abundan t occurrence of m any a n t species, th is
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site was particu larly  suitable for studying interspecific relationships (Cz e c h o w 
s k i  1 9 7 7 ). There were there m any colonies of different species, including M. ru
gulosa and  L. niger. The nests of these two species were generally located under 
w eathering rocky m aterial.

The experim ents a t  Jadw isin were carried ou t in small gardens w ith 
flowers and  vegetables near dwellings. L. niger and M. rugulosa were there the  
only representatives of the  niyrm ecofauna.

The behaviour of an t com peting for food was observed a t  sugar baits 
situated  in different places between th e  nests of the  two species. Common fora
ging of workers of these species, d isturbed by th e  activ ity  of some L. niger 
workers, can last for a long tim e (several hours) w ith gradually changing confi
guration of power. I t  happens in m any  cases th a t  one species slowly becomes 
more abundan t a t  the  bait, while th e  o ther one slowly retires. Frequently , 
however, th e  num bers of both L. niger and M. rugulosa change in a  parallel 
way as if they  depended exclusively on environm ental factors having the  same 
effect on th e  ac tiv ity  of workers of th e  two species. The rem oval of M. rugulosa 
by  L. niger is continued a t variable intensities, w ithout in terruptions, and 
i t  seems, a t  least apparently , to  be a nonsens ac tiv ity  neither harm ful nor 
beneficial to  any  of the  species involved. I t  m ight seem an  oppressive activ ity  
expected to  “discourage” the  com petitor, b u t any effects of th is behaviour 
to  th e  a ttitu d e  of the  o ther side have no t been recorded. Frequently  repeated 
observations of these interactions in different sites and  periods did no t show any 
regularities in final results. The b a it m ay be finally occupied either by  one or 
by th e  o ther species. Frequently , the  two species commonly used th e  ba it till 
th e  end, th a t  is, b y  th e  tim e when sugar was exhausted or “petrified”. Then, 
th ey  left sim ultaneously and  independent of each other. A t Jadw isin, fo- 
instance, ten  baits  were p u t in the  area  occupied by  th e  colonies of the  two sper 
cies. The baits  were arranged along a  line, every one m etre. The observations 
were m ade for seven hours (1 2 .0 0 -7 .0 0  p. m.). D uring th is tim e an ts of the  two 
species were counted six tim es a t  each bait. The first record was taken  30  m inutes 
a fte r providing sugar. Figures 1-10  show the results. Any regularity  was not 
found.

Independen t of which species will be finally successful, L. niger always 
continues its tactics up to  th e  very  end, persistently  rem oving com petitors 
from  the  ba it, also when it is an  evident m inority  (a few L. niger and  several 
dozens or m ore th a n  100  M. rugulosa). M. rugulosa workers never displayed 
aggressive behaviour. All the  tim e th ey  were passively subjected to  th e  proce
dure practiced by  their partners.

Sometimes, though very rare, L. niger acts in a m ore drastic way. In  a  soli
ta ry  case a  dead M . rugulosa was found, and  a few ones were wounded a t  one 
of th e  baits. B u t the  conflicts as such have never been recorded.

The behaviour similar to  th a t  described above also occurs under com pletely 
n a tu ra l conditions. I t  was recorded a t  Jadw isin in 19 7 5 . A t th a t  tim e L. niger
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Pigs. 1-10. Changes in the numbers of Lasius niger (solid line) and Myrmica rugulosa (dashed 
line) at particular baits with time. F — number of ants at a bait; t — time in hours, p. m.

http://rcin.org.pl



7 C o m p etitio n  b e tw e en  Lasius niger (L.) a n d  M yrmica rugulosa N y l .  4 4 3

and  M . rugulosa from closely situated  nests comm only used honeydew secreted 
b y  aphids, probably  Aphis fabae S c o po li (inform ation by Prof. Dr. H . S z e l ę g ie - 
w ic z ) occurring on the  nastu rtium  (Tropaeolum majus L .). I t  should be rem inded 
here th a t  i f .  rugulosa as a non-territorial species can construct nests and 
search for food w ithin the  foraging area of L. niger. Particu lar colonies 
of aphids on various shoots of the  same jM ant were occupied either by one 
or by th e  o ther species. And in these circum stances L. niger foragers rem oved 
i f .  rugulosa from  food. Such cases were only occasional, when an  individual 
of i f .  rugulosa tried  to  exploit th e  honeydew already “reserved” by  the neigh
bours, which happened very  rarely. Generally, there  were no conflicts during 
th e  comm on use of the  foraging area, and th is was due to  th e  partition  of p a r t i
cular food resources betw een the  two partners. I t  m ay be suggested, however, 
th a t  th is  situation, already established a t  the  tim e of observations, was preceded 
by  an  acute com petition following the  p a tte rn  described above.

2.4. In te rp re ta tion  of th e  phenomenon

I t  is possible th a t  ineffective and  a t  least apparently  senseless behaviour 
of L. niger in the  case of com petition for experim entally supplied sugar was 
an  effect of th e  fact th a t  the  artificially created conditions deviated too m uch 
from  situations usually occurring in nature . U nder na tu ra l conditions an ts 
generally do no t find such abundan t and readily  available food supply, like 
sugar baits. So, in such situations the  com petitive mechanism s usually effective 
im der norm al conditions, m ay fail, even though L. niger intensify their action. 
The attractiveness of the  “artificia l” food is so great th a t  the  num ber of i f .  ru
gulosa foragers considerably increases, and L. niger workers, which are usually 
successful, cannot cope with them . I t  was observed th a t  L. niger workers became 
“im p a tie n t” w ith tim e. This is shown by a gradual increase in the  distance of 
rem oval of i f .  rugulosa foragers. F irstly  th is distance varies from  1 to  2 cm, 
then  it is several centim etres (but it rarely exceeds 5 cm).

3. COMPETITION FOR LIVING SPACE

3.1. Time, area and object of the  observation

The observations were conducted a t Jadw isin  in A ugust 1976. The societies 
of L. niger and  i f .  rugulosa inhabited  vegetable gardens a t  dwellings (in the  
same place where m ost of th e  observations on com petition for food between 
these species were carried out).

The societies of i f .  rugulosa m ay be polygynous and, consequently, they  
can form  polycalic colonies m ade up of a  large num ber of colonies densily spaced
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over a ra th e r  large area. A polycalic colony of th is ty p e  was u n d e r  study . A net 
o f  num erous although small colonies of M. rugulosa, w ith low num bers of indi
viduals, occupied an  area  of about 25 m 2.

Am ong th e  nests of M . rugulosa th ere  were also small colonies of L. niger 
form ing a society of sim ilar type. In  th e  regions subject to  gardening tr e a t 
m ents L . niger societies usually  occur .in th e  form  of num erous b u t small colonies 
dispersed on a ra th e r large area, and probably th ey  are in con tact w ith each 
o th e r  (P i s a r s k i  and Cz e c h o w s k i 1 9 7 8 ).

3 .2 . Description of th e  observations

D uring  regular observations in August there  occurred a process of th e  
expulsion of 31. rugulosa swarms by L. niger from th e  areas so far peaceably 
occupied by  th e  two societies. L. niger individuals invaded successively the  
nests of 31. rugulosa and  removed th e ir  inhab itan ts  un til th e  la tte r retired. 
The abandoned  nests were im m ediately settled by  L. niger swarms.

D etailed  observations were m ade of two conflicts occurring w ithin different 
groups of nearby  nests of M . rugulosa. One of these conflicts was observed 
for th e  firs t tim e on 31  Ju ly . I t  ended on 13 August. The second conflict took 
p lace some m etres from  the  area of the  first one, and  the  action of L. niger 
was continued from 1 4  to  21  August. The firs t conflict was particu larly  interesting

o
o

0  1 2  3

cm

Qo o
o o

Fig. 11. The area of a conflict between Lasius niger and Myrmica rugulosa. 1 — central nest 
surrounded by ants of the two species; 2 — peripheral nests invided by L. niger.
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because of its duration and course. The group of 31. rugulosa colonies a ttacked  
by L. niger was situated  a t  the  edge of the  garden, on a bare stripe of the  ground. 
A t th e  tim e when th e  conflict was noticed for th e  first tim e, th e  peripheral 
M. rugulosa nests had  already been occupied by  L. niger which carried out 
norm al building operations in them . B u t th e  entrance to  th e  largest, cen tral 
nest was surrounded by a com pact group of representatives of th e  two species. 
Outside the ring of an ts surrounding the  nest, single, dispersed L. niger and 
M. rugulosa searched the  nearby area w ithin a radius of several centim etres. 
An unusual character of th is situation was underlined by  th e  increased activ ity  
of an ts, though th e  area was exposed to  sunlight and the  air tem pera tu re  was 
high (about 30°C a t  the  ground level). U nder such conditions th e  ac tiv ity  of 
an ts is usually considerably reduced. The workers of neighbouring colonies 
of both  L. niger and  31. rugulosa did no t emerge from  their nests alm ost a t  all. 
A t th e  besieged nests there  was a continuous m ovem ent of individuals. W orkers 
of the  two species w ent in and out w ith sim ilar frequencies. L. niger pulled away 
31. rugulosa from  th e  entrance in the  way described above (Fig. 12), and  the  
la tte r  returned  im m ediately. *•

There were no considerable changes in an t behaviour on successive days. 
Only the ir proportions varied, either L. niger or 31. rugulosa workers being more 
abundan t. The num ber of an ts usually increased in th e  evening hours, when 
it was cooler. A t th a t  tim e several ten  individuals of each species were active, 
while only several to  a  dozen or so a t  noon. B u t independent of th e  to ta l num ber 
of an ts and  configuration of power, L. niger workers continued to  pull aw ay 
their partners. The m ovem ents of an ts involved in th is ac tiv ity  were slow 
so th a t  any excitem ent could n o t be seen. Single 31. rugulosa workers emerged 
from th e  nest, passed through th e  ring around th e  entrance, collected d ry  p a r
ticles of grass, stones, etc., then  retu rned  and tried  to  block th e  entrance. A t th e

T ig. 12. A Lasius niger worker pulling a M yrm ica rugulosa worker.
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samo tim e o ther workers rem oved particles of earth  like during th e  norm al 
deepening of the  nest. A t a  certain  m om ent M. rugulosa carrying a dead insect 
approached th e  nest. Being completely calm it forced th e  way through L. niger 
workers crowded a t  the  entrance, and no t being hitched it entered th e  nest 
w ith the  prey.

Building operations carried out by an ts sporadically during th e  period 
of drought, were considerably intensified after the  rain , which is usually  th e  
case. A t th a t  tim e L. niger workers rem oved from  th e  nest large am ounts of 
earth , and deposited it  around the entrance. Instead , M. rugulosa workers 
continuously collected the  freshly removed earth  to  carry  it again in to  th e  nest. 
Simultaneously, in o ther nests only L. niger worked b u t a t  a  considerably 
lower rate . D espite the  counteraction of M. rugulosa, th e  “com m on” nest 
was more and more enlarged, which was shown by  the  growing am ount of 
earth  on the  ground surface.

Two tim es during these observations baits  were left in different places 
a t  a distance of 30 cm from  the  nest. In  each case th ey  were firstly  occupied 
alm ost exclusively by M. rugulosa. A ra th e r readily seen pa th  was form ed 
betw een the  ba it and the  nest by  ants of this species running in th e  two d irec
tions more rapidly th an  usually. M. rugulosa workers n o t only consumed sugar 
b a it b u t also carried particles of sugar into th e  nest, n o t being d isturbed  by 
L. niger. Gradually M. rugulosa became less in terested  in the  baits, while th e  
num ber of L. niger increased. After a few hours th e  situation was reversed. 
The baits were occupied alm ost exclusively by  L. niger and, in tu rn , an ts  of 
th is species formed a foraging pa th  to  th e  common nest. A t one of th e  b a its  
this cycle occurred between 3 and  8 p.m., a t  another one from 1 to  5 p.m . D uring 
the  period of common feeding L. niger workers pulled away, like usually, th e ir  
com petitors from the  bait.

Heavy fightings between th e  workers were no t recorded. How ever, one 
dead M. rugulosa worker was found among an ts  surrounding tho nest. On a n 
other occasion, two M. rugulosa removing a dead L. niger from  th e  nest were 
observed. B u t the  causes of th e  death of these individuals are unknown.

Similar situations to  those a t the  central nest, although no t so clear, occurred 
a t  the  same tim e a t  some o ther nearby nests invaded by  L. niger. B u t th ey  
did n o t last for a long tim e, several hours a t  m ost. They should be regarded  
as a ttem pts m ade by  M. rugulosa to restore th e ir lost nests. F irs t sparse M. ru
gulosa workers (1-2  individuals) approached th e  entrances to  the  nests and  
stayed in them  motionless. Their num bers increased w ith tim e. L. niger workers 
firstly  ignored their presence, th en  they  sta rted  to  rem ove them  from  th e  e n t
rance.

After 5 days of the  conflict (on 5 August) th e  “com m on” nest was occupied 
alm ost exclusively by  L. niger. They behaved like in th e ir own, norm al nests. 
M. rugulosa individuals alm ost did no t reveal the ir presence although a large 
num ber of them  rem ained inside, which was disclosed later. This situation
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was m ain tained  for 4 days, and on 9 August the  situation looked like a t the  
beginning. M. rugulosa workers tried , even more frequently  th a n  so far, to  
en ter th e  nests invaded by  L. niger.

On 13 August there  occurred a mass em igration of th e  M . rugulosa swarm 
from  th e  nest. A nts m oved with the ir offspring, including larvae, pupae and 
young, colourless individuals, to  one of the  M . rugulosa colonies situated  about 
3 m  ap a rt. F or several hours there was a two-way m ovem ent of an ts between 
th e  tw o nests. P articu lar individuals run a t  a distance of several to  more than  
10 cm from  each other. M any M. rugulosa also run  around th e  entrance to  
the ir form er nest. They m oved in a decided way and m uch m ore rapidly than  
in any  situation observed before. In  sum, about several hundred M. rugulosa 
were seen sim ultaneously on the ground surface during the  rem oval. The num ber 
and behaviour of L. niger did not differ from  the  earlier ones.

The course of the  conflict observed la ter in the  same place was alm ost 
identical as th a t  described above. O ther M. rugulosa and L. niger colonies 
were involved in it. The nests abandoned by M. rugulosa were Occupied by 
L. niger societes for ever. The observations were not continued for alm ost 
the  whole Septem ber, it m ay be suggested, however, th a t  M. rugulosa were 
perm anently  expelled by L. niger from  their nests. The survey of m yrm ecofauna 
a t the  end of Septem ber showed th a t  only-one group of M. rugulosa colonies 
persisted, b u t i t  contained m any individuals. The rem aining area was exclu
sively inhab ited  by L. niger.

3.3. In te rp re ta tion  of the  phenomenon

The course, and particu larly , th e  way which the  described process was 
term inated , univocally show its essence — the  expulsion of subdom inant species 
by predom inating one when food is in short supply in the  commonly occupied 
area. Like in the  case of com petition for food resources, the  expulsion of M. rugu
losa swarms from their nests is carried out “bloodless”. The oppressive activ ity  
of L. niger can last for different tim e till the  final success is reached. I ts  duration 
varies from  a few to more th an  ten  days and even longer, depending probably 
on th e  num ber of individuals in the  M. rugulosa colony. The described situation 
was observed for two weeks, it is not known, however, for how long it had  been 
continued before being observed.

Because generally M. rugulosa colonies can be established w ithin the  te r 
ritories of L. niger w ithout any conflicts, it m ay be suggested th a t  in th is case 
the  unusual behaviour of an ts was an effect of specific environm ental conditions. 
The more so as th e  action of L. niger was of large-scale character; in a short 
tim e i t  was spread on a ra th e r large area and  m any colonies participated  in it. 
In  addition , it occurred in the  area where the  societies of the  two species coexisted 
w ithout earlier conflicts.
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The only possible explanation to  th is conflict seems to  lie in th e  changes 
of trophic conditions on the  site inhabited  by an ts. In  the  preceding year the 
basic food supply of th e  two species consisted of very  abundan t aphids feeding 
on the  nasturtium , while in 1976, th a t  is, in the  year of the  conflict, there  were 
neither nastu rtium  nor any o ther flowers in  the  garden. Therefore, it m ay be 
suggested th a t the available food supply for an ts was considerably reduced, 
as com pared w ith th a t  in the  preceding season. So, a critical s itua tion  could 
readily  emerge. I t  is probable th a t  in such situation  the  dom inant species 
(L . niger) had to  expel com petitors to  m aintain  its existence.

4. DISCUSSION

L. niger belongs to  ra th e r aggressive an ts and, in addition, can develop 
a special strategy to  overcome a stronger enem y1. B u t they  use a “bloodless” 
way of solving conflicts w ith M. rugulosa societies. The active behaviour of 
L. niger and passive one of M. rugulosa workers during the  conflict prove 
th a t  L. niger dom inate this two-species com m unity.

Formica sanguinea L a t r . in  sim ilar  s itu a tio n s  (tro p h o b io s is  o f tw o  a n t  
sp ec ie s  w ith  a p h id s  o ccu rrin g  o n  th e  sa m e  p la n t)  m a k e  p er io d ic a l m a ssa cres  
o f th e ir  “ta b le  c o m p a n io n s” , t h a t  is , Formica cinerea M a y r  sw arm s (Cz e 
c h o w s k i  1975).

A possible analysis of these two behavioural pa tterns, in analogical s itua
tions, from the  poin t of view of the  superiority, either evolutionary or social, 
of one species to the  o ther does n o t seem to  be the  proper approach. The two 
pa tte rns only reflect the  adap tations to  environm ental conditions, and as 
such they  are simply adequate to  the  requirem ents and physical possibilities 
of particu lar an ts in different situations.

F. sanguinea workers kill a large num ber of their com petitors because 
ju s t in th is way they  can be m ost successful in com petition for food. Inherited

1 In 1 9 7 2 , in the Bieszczady Mountains, a colony of Formica exsecta N y l .  was experi
mentally moved to another place, near a L. niger nest. The distanoe between the two nests 
was about 50 cm. The conflict was started when the first scouts of F. exsecta searching the 
area reached the L. niger nest. During the battle, when F. exsecta gained an advantage, 
L. niger carried out an organized and precise outflanking movement at the nest of the enemy, 
which decided the results of the conflict. At a certain moment a column of ants emerged 
from the nest of L. niger. They followed a curved path, and passing by the field of the battle 
they went towards the F. exsecta mound. The column was about 3 om wide, and the speed 
of the head was a few centimetres per minute. When the column was at the hight of the  
F. exsecta nest, at a distance of about 30 cm from it, ants at the head were attacked by its  
defenders. At that time all L. niger individuals approached the nest of F. exsecta and, as 
a result, the configuration of power was completely changed. The line of the front was then  
twioe as long and, consequently, the density of F. exsecta dropped along this line. Shortly 
after this crucial moment F. exsecta workers left their nest ( C z e c h o w s k i  1 9 7 7 ).
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predispositions to  fight and a considerable physical force of these an ts ensure 
them  an advantage in conflicts w ith F. cinerea a t insignificant losses.

The situation of L. niger is com pletely different. I t  m ay be expected 
th a t  the ir fights w ith M . rugulosa would result in considerable losses destroying 
the  two societies. This was the case in earlier experim ents in which large num 
bers of M . rugulosa workers were moved to  the  places near a L. niger nest. 
A lthough the  situation of M. rugulosa was very unfavourable, they killed 
m any defenders of the  “a tta ck e d ” colony.
jjl So, under na tu ra l conditions, L. niger and M. rugulosa avoid conflicts, 
a t  least, in the  form of direct fights. Owing to  such relationships, L. niger as 
th e  dom inant has an  advantage in utilizing available food resources of th e  
common foraging area, w ithout any  losses. Of course, a  common profit m ust 
be the  condition of such re la tionsh ip ; M. rugulosa m ust also have an  advantage. 
I t  m ay be the  possibility of a relatively  safe nesting in the  territories of L. niger 
societies, and also th e  possibility of utilizing w ithout conflicts the  surplus 
food supply w ithin the  foraging area of the host.

* *
*

A conflict like described above was also observed in  Ju n e  1978 a t Badość 
near W arsaw.
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STRESZCZENIE

[T ytuł: K onkurencja m iędzy Lasius niger (L.) i M yrmica rugulosa N y l .  (E ym e - 
nopłera, Formicidae)]

Lasius niger (L .) i Myrmica rugulosa N y l . n a le ż ą  d o  d w ó c h  r ó ż n y c h  ty p ó w  
e to lo g ic z n y c h  m rów ek . L. niger j e s t  g a tu n k ie m  te r y to r ia ln y m  — je g o  sp o łe 
c z e ń stw a  a k ty w n ie  b ro n ią  sw y c h  p ó l tr o f ic z n y c h  p rze d  m ró w k a m i o  p o d o b n e j  
e to lo g ii, p o d c za s  g d y  m ro w isk a  M. rugulosa n ie  m a ją  ta k ic h  s tr z e ż o n y c h  o b 
szarów . Z a zw y cza j m ró w k i M. rugulosa są  to le r o w a n e  n a  te r y to r ia c h  sp o 
łe c z e ń s tw  L. niger.

K arm niki z cukrem  wykładane na  obszarze zajętym  przez mrówki tych  
dwóch gatunków  w ykorzystyw ane są jednocześnie przez furażerów z obu 
społeczeństw. Kie obserwuje się wówczas walk m iędzy mrówkam i, natom iast 
robotnice L. niger ustawicznie odciągają od cukru osobniki M. rugulosa. 
Schw ytana za pom ostek przez L. niger mrówka M . rugulosa przybiera skuloną 
pozycję i bez żadnych oporów pozwala się odnieść na  odległość kilku cen ty
m etrów od karm nika, po czym, pozostawiona, natychm iast wraca. P rzypadki 
analogicznego zachowania się mrówek, choć nie ta k  często, zdarzają się również 
w w arunkach naturalnych  podczas rywalizacji obu gatunków  o prawo do ko
rzystan ia  ze spadzi mszyc występujących na ich wspólnym polu troficznym .

W  sierpniu 1976 roku w Jadw isinie koło W arszawy obserwowano zjawisko 
w ypierania rojów M. rugulosa przez mrówki L. niger z terenu  dotychczas zgodnie 
zajmowanego przez oba społeczeństwa. M rówki L. niger wdzierały się do kolej
nych gniazd M. rugulosa i nieprzerw anie w ciągu k ilku-k ilkunastu  dni wynosiły 
na zewnątrz gospodarzy mrowiska, zm uszając ich w końcu do ustąpienia. 
Opuszczone gniazda zajm owane były natychm iast przez L. niger. Żadnych 
walk nie stwierdzono. Przypuszcza się, że przyczyną tego zjawiska było pogor
szenie się warunków pokarm ow ych na polu troficznym , co zmusiło gatunek 
dom inujący (L. niger) do pozbycia się konkurentów.

PE3IOME

3arnaBUe: MeacBunoBaa KOHKypeHrpor Meac/jy Lasius niger (L.) u Myrmica rugulosa 
N y l .  (Hymenoptera, Formicidae)]

Lasius niger (L.) u Myrmica rugulosa N y l .  othocbtcb  k flByM pa3HbiM no CBoeił s t o -  
jiornu TimaM MypaBteB. L. niger aBjiaeTca bhaom , cooómecTBa KOToporo aKTUBHo 0 6 0 - 
pOHBIOT CBOH TpO(j)HHeCKHe nOJIH OT flpyTHX MypaBbeB, HMeiOIUHX CXOAHyiO 3TOJIOTHK). 
B t o  BpeMfl, Kax MypaBeHHHKH M. rugulosa He HMeiOT Taxux oxpaHaeMbix TeppUTopHU. 
OSbihho cooómecTBa L. niger gonycxaioT Ha cboH TeppHTopnax MypaBbeB M. rugulosa.
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KopMyuiKH c caxapoM, pa3Jio»eHHBie Ha TeppmopHH, 3aH«TOH MypaBbBMH o 6 o h x  

b h a o b , Hcnojib3yK)Tca oflHOBpeMeHHO (JjypaacHpaMH o 6 o h x  cooómecTB. He HaGjiiofla- 
eTca npH 3TOM 6opb6bi MeacAy MypaBbflMH, h o  pa6oHHe L. niger ik > cto b h h o  orraraBaioT  
o t  caxapa o c o 6 h  M. rugulosa. CxBaHeHHbiii L. niger MypaBeii M. rugulosa CKopHHBaeTca 
h  6e3 conpoT H B jieH H B  flaeT o t h c c t h  ce6a Ha HecxoAbKO caHTHMeTpoB o t  KopMyuiKH, 
nymeHHbiH — HeMeflJieHHO B03BpamaeTca oópaTHo. CjiynaH noAOÓHoro noBeAeHHH, 
xoTb He Tax nacTo, cjiynaioTca Taioxe b ecTecTbchh bix  ycjioBHax npn KOHKypeHu,HH o 6 o h x  

b h a o b  3a npaBo noAb30BaHHfl naflbio T jien , BCTpeHaiomnxcfl Ha h x  coBMecTHOM Tpoc[)H- 
necKOM nojie.

B aB rycT e 1976 n w  aBTop H aGjuo^aji b  ^ a b h c h h c  o k o j io  B apm aB bi HBJieHHe Bbi- 

irapaHHH co o ó m ecT B  M. rugulosa MypaBbaMH H3 BHAa L. niger c T eppH T opm i, x o T o p y io  

06a  BH^a 3aHHMaAH a o  t o t o  b corjiacH H . M ypaBbH  L. niger BpbraaAHCb HenpepbiBHo  

Ha npoTBJKeHHH HecKOAbKHX AHeii b onepeAH bie THe3Aa M. rugulosa h  BbmocHAH Hapyxcy 

xo3«eBOB MypaBeHHHKa, 3acTaBAH» h x  tb k h m  o6p a 3 0 M  b KOHite k o h a o b  noKHHyTb T ep- 

pHTopHK). OcTaBAeHHbie THe3Aa 3aHHMaAH HeMeAJieHHo L. niger. B o p b 6bi He Ha6jiioA a- 

AOCb. npHHHHOH 3TOTO flBACHHH 6bIAO, no-BHAHMOMy, yxyAUieHHe KOpMOBbIX yCJIOBHH

Ha Tpo<J)HHecKOM n o n e , hto  3acTaBHAO AOMHHHpyiomHH b h a  (L. niger) H36aBHTbca ot 

KOHKypeHTOB.
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