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Advances in research on left-right behavioral asymmetries in insects
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Abstract It is now recognized that left-right asymmetries in both the brain and behavior, which have long been considered
unique to the human species, are widespread among vertebrates. Recently, evidence of behavioral lateralization in
invertebrates has also begun to appear. Very recent studies have shown population level asymmetry in olfactory behavior and
the brain of gregarious insects, and there are also a few examples of asymmetric behavior at the individual level in solitary
insects. Currently, the unilateral behavior of insects is an important research field that could contribute to understanding the
early origin of unilaterality, and for exploring the evolutionary development of insects. In most insects, behavioral
lateralization has been investigated by research on the asymmetry of the left-right antenna. The antennae are an important part
of insect sensory system and play a key role in aspects of social behavior, such as host location, host recognition, feeding,
searching, mating, breeding, defense and migration, and stabilizing flying velocity. This paper reviews the latest developments
in the study of asymmetry in insects, including the Hymenoptera, Diptera, Hemiptera, Blattaria and Orthoptera, both in China
and elsewhere. Such research is conducive both to the analysis of convergent evolution in different kinds of insects and the
evolutionary divergence of insects at the population and individual levels.
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Table 1 Level of lateralization and degree of sociality of different insect species

Species Level Sociality References
PL EUSOC Letzkus et al., 2006 2007
A. mellifera Rogers and Vallortigara, 2008

Frasnelli et al., 2010a  2010b 2014

Rigosi et al., 2011

Anfora et al., 2010
Biswas et al., 2010
Rigosi et al., 2015

Rogers et al., 2013
Guo et al., 2016

B. ignitus PL SOC Ugajin et al., 2016
PL SOC Kells and Goulson, 2001
B. terrestris IL SOC Anfora et al., 2011
O. cornuta IL SOL Anfora et al., 2010
T. carbonaria PL Primitive SOC Frasnelli et al., 2011
T. hockingsi PL Primitive SOC  Frasnelli et al., 2011
A. PL Primitive SOC Frasnelli et al., 2011
australis
L. niger PL EUSOC Heuts et al., 2003
Edmund et al. , 2014
P americana PL SUBSOC Cooper et al., 2010
Zhukovskaya and Lychakov, 2016
G. campestris PL SUBSOC Elliott and Koch, 1983
R. PL SUBSOC Bailey and Yang, 2002
verticalis
C. punctata PL SOL Prager and Larsen, 1981
Prager and Streng, 1982
B. flumineum PL SOL Kight et al., 2008
PL SOL Duistermars et al., 2009

Louis et al., 2008

D. melanogaster
Pascual et al., 2004

A. albopictus PL SOL Benelli et al., 2015
C. vomitoria PL SOL Romano et al., 2015
Frasnelli 2012a PL IL SOC EUSOC
SUBSOC SOL

Partial data cited from the paper Frasnelli e al. (2012a). PL means population-level, IL means individual-level, SOC means
social, EUSOC means eusocial, SUBSOC means sub-social, SOL means solitary.
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