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Honeybees were trained and tested with a choice between a black and white pattern composed 
o o pairs o equa or ogona ars w1 1 a era symme ry i i 
pattern with a different symmetry. The targets subtended <50° at the point of choice. Earlier . . . . 
one of the patterns is bilaterally symmetrical about a vertical axis. Bees were trained on 7 
different airs of 4-bar patterns at the same time, taken successively to prevent the bees from 
learning any one pattern. The bees learned to discriminate a pattern with bilateral symmetry 
from one without symmetry, irrespective of the orientation of the axis of symmetry. They also . . . . 
rotated by 90°, irrespective of the actual pattern. Although the patterns are regularly changed . . . . . 
set of patterns, the bees also discriminate the axis in the same or other patterns rotated 
through 180°, when all bars have moved over to the other side, showing that they have not 
remembered one side o the pattern wit eac eye. or one pattern, t e angu ar tunmg curve 
for the discrimination of the axis of symmetry falls from a score of 80% correct on-axis 
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INTRODUCTION 

Bumble bees settle more frequently on flowers that are 

their less symmetrical neighbours. This recent obser
vation is the latest in a long history of the study of the 
bees' vision of shape. The biological significance is that 
flowers of the same species that are more symmetrical 
produce more nectar (M0ller, 1995). Since the pioneering 
work of von Frisch (1914 ), efforts to train bees to dis
criminate simple closed shapes of similar size with dif
ferently oriented edges have been disappointing, and dis
tributions of spontaneous choices also show no 
differences between simple shapes of similar outline 
(Zerrahn, 1933). Almost 70 years ago, working with 
black patterns on white paper to avoid the complexities 
of colour and odour, Hertz (1929, 1933) found that 
honeybees can discriminate one family of radially sym
metrical circular patterns from another of star-shaped pat-
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terns and also from groups of blobs on a horizontal table. 
She used a technical term from Gestalt psychology, 
'Pragnantz', which means an ordered and balanced image 
with cohesion and simplicity, to describe the proposed 
special appearance to bees of radial symmetry about a 
point. The topic was reviewed by Wehner ( 1981) who 
concluded that "what the shape of the flowers contributes 
to the visual signal is largely unknown". 

A wide variety of observations, however, have shown 
that bees somehow detect radial symmetry (Free, 1970). 
Recently, we have found that bees spontaneously prefer 
arbitrary patterns of bars that are presented vertically in 
flower-like combinations that subtend <50° at the choice 
point (Lehrer et al., 1995). Other experiments show that 
bees can be easily trained with randomly selected pat
terns of radial sectors versus randomly selected concen
tric circles, both of which have no predominant orien
tation. They then generalize to other patterns containing 
either mainly radial or mainly circular features (Horridge 
and Zhang, 1995). More significantly for the present 
study, in the same apparatus as used here, when the tar
gets subtend <50° at the point of choice, honeybees usu
ally cannot discriminate when the choice is between a 
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