within the population (Wilson and Hardy, 2002), is a useful
measure to characterize the sexual environment of individuals.
We predict that sexual selection favors relatively larger male body
sizes and larger male genitals in cases of more outbred and more
male-biased infestations.

As an alternative hypothesis, we propose that high levels of
crowding, i.e., intensity from the viewpoint of individuals
parasites (Reiczigel et al., 2005), should increase rivalry for
nutrient resources. Bush and Malenke (2008) have recently shown
the interspecific competition for nutrient resources between 2
species of philopterid lice, and we cannot exclude the possibility
that intraspecific rivalry for food resources plays a similar role.
More specifically, the Philopterus spp. lice used in the present
study belong to the so-called ‘head lice’ of birds, as their habitat is
quite strictly restricted to the host’s head, the nape in particular,
and to the dorsal side of its neck (Mey, 2004). Given that their
habitat is rather strictly confined to an area of host body surface
covered by a relatively narrow layer of plumage, they appear to be
suitable subjects for studying the effects of intraspecific compe-
tition for nutrient resources.

Philopterid lice graze the downy layer of the plumage. They
typically consume the finest barbules first and then go on chewing
the thicker and stronger barbs as well (see e.g., Bush and
Malenke, 2008). Because males tend to be smaller than females,
we predict that males are the first to face nutrient limitations
when their mandibles become too weak to chew what has been
left. Thus, provided that nutrient shortage influences louse
morphologies at high levels of crowding, we predict that males
should be subjected to starvation more than are females.

Philopterids are insects that live as permanent ectoparasites of
birds and mammals (Price et al., 2003). As the most species-rich
group of avian lice, they inhabit the plumage of birds, feed mainly
by grazing non-living parts of the plumage, and have little if any
direct interaction with the host immune system (Mgller and
Robzsa, 2005). Their population size and distribution is mostly
limited by host behavioral defenses such as preening by the bill or
grooming by the legs (Clayton, 1991). The ‘predation pressure’
exerted by these defenses is highly size-specific and selects against
large body size (Clayton et al., 1999). Consequently, we expect
natural selection to prefer small males, contrary to the sexual
selection that favors large males. In general, philopterid lice
exhibit fine-tuned body size adaptations to fit host morphologies
(Bush and Clayton, 2006); however, their body size is also
evidently sex-specific. They are less agile and, therefore, more
closely restricted to individual hosts than are most other avian
ectoparasites. Consequently, their population genetic structures
are rather strictly influenced by host demographic processes such
as parent—offspring infestation lineages and host sociality
(Darolova et al., 2001; Valera et al., 2003; Whiteman and Parker,
2004; Kristofik et al., 2007; Whiteman et al., 2007).

MATERIALS AND METHODS

Philopterus coarctatus(Scopoli, 1763) (=P. fuscicollis (Burmeister,
1838), =Docophorulus coarctatus fuscicolligEichler, 1953)) is the most
prevalent (>90%) louse species found on the great grey shrike
(Szczykutowicz et al., 2006).

Lice were collected from freshly killed birds by a direct visual inspection
of the plumage for ectoparasites. Collections were carried out between
1962 and 1974 in Slovakia in accordance with contemporary legislation on
nature conservation. All lice were preserved in 75% ethyl alcohol. After
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Ficure 1. The head louse Philopterus coarctatugScopoli, 1763) of the
great grey shrike Lanius excubitorL. Male individual (A) showing head
length (1) and width (2) and abdomen length (3) and width (4) measures.
Male genital (B) showing length (1), anterior-end width (2), mid-length
width (3), and posterior-end width (4) measures.

removal from alcohol, lice were cleaned and mounted on microscope slides
for measurement (see more details in Szczykutowicz et al., 2006).

Only well-preserved adult lice were used to obtain morphological
measurements with a scanning electron microscope Zeiss Evo 40 (SEM;
Carl Zeiss SMT AG, Oberkochen, Germany). A total of 470 lice from 49
shrikes was measured. From each individual host, all male and female lice
were measured in cases of weak infestations; a minimum of 5 males and 5
females were measured in cases of heavy infestations (see details in
Tryjanowski and Adamski, 2007; Tryjanowski et al., 2007). The following
4 measurements (in  m) were taken from each parasite, i.e., head width,
head length, abdomen width, and abdomen length (Fig. 1A). These
measures were used to calculate SSD.

In a subsequent effort, 35 male lice from 29 birds were dissected and
their genitals measured. Four measurements of the male genitalia were
taken, i.e., length, anterior end width, mid-length width, and posterior end
width (Fig. 1B). The set of birds involved in these measurements only
partially overlapped with the birds that yielded the lice for SSD measures,
as lice mounted on microscope slides for body size measurements are not
suitable for obtaining genital preparations. There were only 19 birds that
yielded both louse body size and louse genital size measures.









