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The ligula or secondary penis of the male da
(Odonata: Zygoptera) is a multifunctional structui
primarily designed for sperm transfer and supposedly - i
many species — for sperm removal (Cordero-Rivera,
2010). Since Waage (1979), for the first time, had
provided evidence for the occurrence of sperm
competition in calopterygid damselflies, several further
cases and mechanisms of sperm competition in Odonata
have become known. However, the diversity d
variation of these functional morphological traits is
largely unknown for many groups of Zygoptera, and the
underlying mechanisms are poorly understood.

In the course of phylogenetic-taxonomic projects on
damselflies, sca microscopic (SEM)
studies of the
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Sperm competition may be considered
widespread in the Zygoptera. Sperm
removal potential can be derived from
several kinds of  morphological
structures, the most ‘obvious’ of them
being the comb-like arrangements of
micro-spines found on different parts of

the ligula (Gassmann, 2007
hollowed flagellae, spoo lobes
and other structures may be suitable for

ales to remove the sperm of
mpetitors from the female
athecae. Sexual conflict, i.e. the
between the sexes over the
f fertilization, is largely held
for divergence in genital
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The ligula and its
position in the
secondary
copulatory
apparatus:
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