Ornis Hungarica 2013. 21(2): 33-37.
doi: 10.2478/orhu-2014-0003

~
VERSITA
Louse (Insecta: Phthiraptera) infestations

of European Bee-eaters (Merops apiaster
Linnaeus, 1758) at Albertirsa, Hungary
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Abstract Colonial breeding birds such as the European Bee-eater (Merops apiaster), are per-
fectly suited for ectoparasitological studies, as their elaborate social life and frequent body-to-body contacts in-
duce high prevalence of louse (Phthiraptera) infestations. In this study we investigated a large breeding colony at
Albertirsa, Hungary, and measured the louse burden of the breeding population. With more than 200 pairs nesting
in the loess wall there, it may be Hungary’s largest colony of European Bee-eaters. We sampled breeding birds
and compared their louse burdens between age groups and sexes. We report the prevalence, mean and median in-
tensity of infestations of the three louse species harboured by the Bee-eaters, and the results of louse burden com-
parisons between age groups and sexes.
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Osszefoglalas A kolonilis fészkelésii madarak, mint a gyurgyalag (Merops apiaster) kiilsndsen alkalmasak ek-
toparazitologiai kutatasokra, kdszonhetden az dsszetett szocidlis viselkedésiikbél adodo gyakori testi érintkezések
miatt fellépd magas fert6zottségi aranynak. Vizsgalatunk soran felmértiik az Albertirsan (Pest megye, Magyar-
orszag) talalhato kolonia tolltetii (Phthiraptera) fertdzottségét. Ez a kolonia tobb mint 200 fészkeld parral valo-
szinlileg Magyarorszag legnagyobb gyurgyalagtelepe. Jelen dolgozatban kozoljik a kiilonb6z6 gyurgyalag kor-
¢és ivarcsoportok fertdzottségi mérdszamait mindharom, a gyurgyalagot fert6z0 tetiifaj esetében, illetve a kor- és
ivarcsoportok fert6zottségének sszehasonlitasa soran kapott eredményeket.
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Introduction lice (Insecta: Phthiraptera) (2 species of 2

genera from the Ischnocera suborder, and

The European Bee-eater (Merops apiaster)
is a suitable candidate for ectoparasitologi-
cal research as their elaborate social life and
frequent body-to-body contacts of the host
specimens induce high prevalence of louse
(Phthiraptera) infestations (Hoi ez al. 1998).
Representatives of both of the suborders of

1 species of 1 genera from the Amblycera
suborder) are harboured by the European
Bee-eater (Price et al. 2003). Hence, the dif-
ferences between the infestation levels and
dispersion strategies of the members of the
two markedly different louse taxa can also
be examined.
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Lice are wingless obligate ectoparasites
living on the body surface of their hosts,
feeding on the feathers and dead skin parts.
They typically require direct physical con-
tact between the host individuals for trans-
mission (Price et al. 2003, Rozsa 2003).
Lice affect both life expectancy and repro-
ductive success of the hosts. The feather
damage and reduced insulation caused by
lice may cause higher mortality rates in in-
fested hosts as it was shown in several bird
species (Booth ef al. 1993, Kose & Moller
1999, Barbosa et al. 2003, Pap et al. 2005).
Additionally, the theory of parasite-media-
ted sexual selection argues that females di-
rectly (evading infestation) and indirectly
(securing parasite-resistant alleles for their
offsprings) benefit from avoiding infes-
ted mates (Hamilton & Zuk 1982, Clayton
1991, Able 1996, Pap et al. 2005).

The aim of our study was to survey the
feather louse burden of European Bee-ea-
ters in a large colony at Albertirsa, Hunga-
ry. We investigated the prevalence, mean
and median intensity of infestation of each
host-specific louse species of the European
Bee-eaters, and compared them between the
age groups and sexes of the hosts.

Materials and methods

The study site is located at Albertirsa at a
loess wall and the field work was carried
out in the breeding season (July-August) in
2012. The history of this colony — which is
most probably the largest one in Hungary
with more than 200 breeding pairs — is re-
ported by Urban et al. (2013).

European Bee-eaters were captured with
mist nets at the breeding site. Sexes and two
age groups (2y: 2™ calendar year or 2+: at
least 3™ calendar year) of the hosts were

identified (Baker 1993). During the ringing
procedure the standard condition scores
and the following biometric measurements
were recorded: 3™ primary’s length, wing
length, tale length (according to Svensson
1995). We used the standard method of ec-
toparasitological sampling (Johnson &
Clayton 2003, Rozsa 2003). We handled
the birds’ plumage with pyrethrin powder
which is harmless to warm-blooded verteb-
rates (used and marketed drug in veterinary
practise for pet birds), and then with a for-
ceps we moved through gently the birds’
plumage above a white tray for a standard
5 minutes time. Louse sampling preceded
the measurements as recommended by Vas
and Fuisz (2010) to avoid louse loss due to
the handling of the host during the ringing
procedure. Louse specimens were collected
per hosts into an Eppendorf tube containing
70% ethanol. The identification of lice was
carried out by the last author in the Hungari-
an Natural History Museum using a stereo-
scopic microscope.

Statistical analyses were carried out with
Quantitative Parasitology 3.0 (Reiczigel &
Rozsa 2005). Prevalences were compared
with Fisher’s exact test, mean intensities
with bootstrap-t test, and median intensities
with Mood s median test (Rozsa et al. 2000,
Rozsa 2003, 2005). All reported P-values
are two-tailed. The aggregation of louse dis-
tribution among host individuals was esti-
mated by the ratio of variance of abundance
and mean abundance. Values below § indi-
cate aggregated distribution (Rozsa 2003).

Results and discussion

Presence of all the three host-specific louse
species of the European Bee-eaters was de-
tected in our samples: Brueelia apiastri
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Males (N=38) | Females (N=28) | 2y (N=32) | 2+ (N=34)
Brueelia prevalence 0.71 0.86 0.78 0.76
Meropoecus prevalence 0.95 0.89 0.90 0.94
Meromenopon prevalence 0.026 0.14 0.031 0.12
Brueelia mean intensity 2.96 3.92 3.88 2.96
Meropoecus mean intensity 7.75 4.20 7.34 534
Meromenopon mean intensity 1.00 1.00 1.00 1.00
Brueelia median intensity 2.00 3.00 4.00 2.00
Meropoecus median intensity 6.50 4.00 6.00 4.00
Meromenopon median intensity 1.00 1.00 1.00 1.00
Brueelia aggregation ratio 233 3.120 222 3.62
Meropoecus aggregation ratio 4.14 2.07 4.26 3.73
Meromenopon aggregation ratio 1.00 0.89 1.00 0.91

Table 1.

Descriptive statistics of louse infestation measures in the hosts’ age groups and sexes

(host age: 2y: 2" calendar year, 2+: 3™ calendar year or more)
1. tdbldzat Fert6zottségi mérészamok a gazdamadarak kor- és ivarcsoportjaiban (gazdamadarak
kora: 2y: 2. naptari év, 2+: legalabb 3. naptari év)

(Denny, 1842), Meropoecus meropis (Den-
ny, 1842) (both Ischnoceran species), and
Meromenopon meropis (Clay & Meinertz-
hagen 1941) (Amblycera). Hereafter we re-
fer to these species by mentioning only their
generic name. Firstly we calculated the de-
scriptive statistics of louse infestation mea-
sures of each species for the whole host
sample (N = 66). Prevalence was 0.76 in the
case of Brueelia, 0.91 in the case of Mero-
poecus, and 0.07 in the case of Merome-
nopon; mean intensity was 3.42, 6.21, and
1.00, respectively; and median intensity was
3.0, 5.0, and 1.0, respectively. Their aggre-
gation ratios were 2.84, 4.21 and 0.94, res-
pectively. The measures of louse infestation
in the age groups and sexes of the hosts are
reported in 7able I. In general, the preva-
lences, mean and median intensities of
Brueelia and Meropoecus were relatively
high as it was expected by former results of
Hoi et al. (1998) and Darolova et al. (2001).
Meromenopon was found to be a much rarer
ectoparasite of the European Bee-eater. The

distributions of each louse species among
host individuals were aggregated (Tuble
1), as expected from contagious parasites
(Crofton 1971).

We compared the Brueelia and Meropoe-
cus louse burden between hosts’ age groups
and sexes. The sample size of the rare Mero-
menopon did not allow meaningful compari-
sons. We found no significant difference be-
tween the prevalences in either case (P >
0.05); however, the mean and median inten-
sity of Meropoecus infestation were signi-
ficantly higher on males than on females (P
=0.001, and P = 0.035, respectively, Table
I). A marginally significant difference (P =
0.045) was also found in the case of Bruee-
lia median intensity between younger and
older birds, as 2y birds were characterised
by a higher median intensity of infestation
than 2+ birds (Table 1). However, given the
marginally significant P-value of this latter
result, this phenomenon has to be confirmed
on a larger dataset before discussing its po-
tential causes.



36 ORNIS HUNGARICA 2013. 21(2)

Our results showed that male European
Bee-caters tend to have higher intensity of
Meropoecus infestation than females. We
discuss some alternative, mutually non-ex-
clusive alternative hypotheses explaining
this phenomenon. Meropoecus lice live on
the head and neck of the hosts, hence can
not be removed by self-preening. European
Bee-caters have a biased sex ratio as about
60% of the adults are males (58% in our
sample), consequently, some males can not
mate and may act as helpers at other bree-
ding pairs (Cramp 1985). Pairs are known to
preen each others’ head and neck to control
the louse infestation (Rozsa 2005), and the
lack of this possibility in the unpaired males
may be responsible for the higher intensity
of infestation. The more frequent bodily
contacts of males (e.g. fights) may also af-
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