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Material and Methods |
To test the effect of individual optical signals of the red cotton bug several modification were
made.

- WILD - natural form of an adult of the cotton bugg( 1

Introduction ] : I .
The red cotton bugDysdercus cingulatus, Fabricius, 1775, Heteroptera, Pyrrhocoridae) has quite complex BR,[OW’\II Obtaéned by lcoverlng the u;l)per IpartSdOLan adUItn\Argth brown (burned sienna)
optical signalizationgee Fig. 1, 3, 4 and 9. The function and effectivity of this colouration as a warning, watercolour and a surely non-warningly coloured bug was deq

protective signal has never been tested before. The chemical compounds of defensive glands of this specie¥/INGLESS - tested the effect of the colouration of the upper part of the abdomen by
are practically equal as those in the red firefygrhocoris apterus  , L., 1758, Heteroptera, Pyrrhocoridae) removing the hemielytra=(g. 3 ).
(Farine et al. 1992). Firebug has been experimentally proved as unpalatable for avian predators (e.g. - ABDOMEN - tested the effect of the colouration of the abdomen; an unmodified adult of a

Exnerova et al. 2003). Our study tested the protectivity of various optical signals sent by adults and nymphscotton bug was placed on its back on a sticker background, so that it was locked with
of red cotton bug, using two species of titmice (the blueRirus caeruleus  and the greaPtitrus major !

Aves, Paridae) as predators. All tested birds were caught in the wild in the Czech Republic, where the reéi exposed bottomH(g. 4 )
cotton bug does not live, so that they can be treated as completely naive predators. LARVAL - fifth larval instar of the red cotton bug which is generally orange-red coloured
with some small black spot5&i@. 5 ).
For comparison two modifications of the red firebug, the unmodified natural form of an adult
(WILD - Fig. 6) and the brown painted ad@HOWN Fig. 7 ) were tested.

REE

Fig. 1 - Wild type of Fig. 2 - Brown painted  Fig. 3 - Wingless Fig. 4 - Abdomen fOfm Fig. 5 - Larval Fig. 6 - Wild type of Fig. 7 - Brown painted
red cotton bug red cotton bug red cotton bug of red cotton bug red cotton bug red firebug red firebug

Material and Methods II
Both experimental bug species were obtained from laboratory stock cultures.
Dry seeds of linden tree and cotton and water were supplied them ad libitum.

Results 1. - Results of GLMs

Experiments with adult birds caught in the wild (presumed to be experienced GLM Activity Explanable variable ~ ANOVA Direction of dependency
with the red firebug and other true bugs of similar appearance) were conducted (in order of importance) F
in a cage where experimental prey was offered in a small cup with white dysdercus forms Handling BUG FORM 5.04 <<0.01 wingless<others
background. Each bird was offered five individuals of prey to check the effect of PREDATOR species 5.07  <0.05 blue tit<great tit
neophobia. For each type of prey (seven forms of two bug species) experiments Feeding PREDATOR species 8.33  <0.01 blue tit<great tit
with twenty birds of each species were conducted. BUG FORM 3.69 <0.01 wild>others
Two activities of the predator were observed: dysdercus and  Handling BUG SPECIES 24.69 <<0.01 cotton bug>firebug
handling - bird touched or took the prey pyrrhocoris BUG FORM 21.17 <<0.01 wild<brown
feeding- bird ate atleasta part ofthe prey. (only wild and PREDATOR species  1.66 0.2
brown forms) Feeding BUG SPECIES 47.79 <<0.01 cotton bug>firebug
PREDATOR species 12.68 <<0.01 blue tit<great tit
Results 2. - Numbers of birds that handled or ate at least one of five BUG FORM 039 05

offered bugs
PM - Great tit, PC - Blue tit

Conclusions

I Unmodified adult of the red cotton bug as well as the same bug placed on
the back exposing the stripped bottom are not perceived as warningly
coloured. Both tested predator species attacked both forms very often and

i equally often as the brown painted one.

I The handling rate of the fifth larval instars did not significantly differ
from those in the brown painted adults; nevertheless itis evident that it is

attacked less often than other forms
" | The adult cotton bug with removed hemielytra was attacked less than
L other forms. This form is generalised with some to middle European birds
s | familiar aposematic prey (probably the larvae of Pyrrhocoris).
5 B These results showed the importance of colour in generalization between
\ aposematic prey, and lower significance of pattern of these colours. The red
cotton bug has quite similar black pattern on his upper parts as many
2 N I European aposematic true bugs do (e.g. Lygaeus, Scantius, Pyrrhocoris), but
H H

its colour is more unconspicous.

*l8|eg|8|¢ g3 g g g g The question is why the only universally warning signal of the red cotton
U - = = bug is hidden under the hemielytra and not visible. Possible explanation
ovsomcts PrRRHOCORS may be an active mimicry. During our experiments we were several times
able to observe that the unmodified adult bug lifted its hemielytra and
exposed actively the red upper part of the abdomen when the predator
approached
The red cotton bug was far more eaten than the red firebug. Moreover,
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