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Prevalence of ectoparasites of the barn swallow (Hirundo rustica)
in the town of Dschang, West Region, Cameroon
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Abstract

To estimate the prevalence of ectoparasites of the barn swallow (H.
rustica) in Dschang and to see if this bird can be a risk to public
health, an investigation was carried out in three sites. An analysis of
51 swallows showed that 35.29% of these birds carry at least one
species of ectoparasite. Four species were identified, with the follow-
ing prevalence: 31.37% (Eomenacanthus stramineus), 5.88%
(Goniocotes gallinae), 3.92% (Menacanthus cornutus) and 3.92%
(Menopon gallinae). The only significant difference in prevalence
between sites was observed with E. stramineus and G. gallinae. Sex did
not influence the prevalence of ectoparasites. Swallows of low weight
were the most infested. The diversity of nest building material is an
indicator of the exploration of several types of media for nest building.
Diversity and equitability indexes were 1.05 and (.53, respectively. A
survey carried out using questionnaires showed that swallows are con-
sumed by 30% of the respondents and are used in traditional medi-
cines. These interactions can pose risks to the human population,
although we did not find any zoonotic species.

Introduction

Birds are the freest animals in their movements and their ability to fly
makes them one of the most mobile animals, some species being migra-
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tory (Forshaw, 2000). Migratory birds are most often responsible for the
distribution of avian diseases over long distances. Birds serve as hosts
for most parasites, including: helminths (Noble & Noble, 1973; Bush &
Holmes, 1985; Foster et al., 2002; Spassky, 2002; Calvette et al., 2003;
Spassky, 2003; Ashenafi & Eshetu, 2004), ectoparasites (Ehrlich et al.,
1988; De Lope & Moller, 1993; Hill, 1994; Schmaschke et al., 2003;
Prelezov & Koinarski, 2006), protozoa (Noble & Noble, 1973; Deviche et
al., 2001; Sheridan et al., 2002), and microorganisms that cause a vari-
ety of diseases such as avian malaria (Noble & Noble, 1973), fowl pox
(Tarello, 2004), aspergillosis, tuberculosis, avian influenza (Ehrlich et
al., 1988), ornithosis, avian influenza (BirdLife, 2006b; WHO, 2005;
GROG, 2006). Parasites of animals are not only harmful to themselves,
but man is most often the main victim. In the literature, works related
to parasites of swallows in Cameroon are rare or completely absent.

This study was undertaken to highlight ectoparasites of swallows.
By enabling the veterinary monitoring of swallows, this study might
contribute to ecological monitoring programs of swallows with a high
potential for migration and spread of disease (Ellioh, 1968; BirdLife,
2006a) resulting in migratory birds becoming a public health problem
(Kougoum, 2006). To contribute to the study of parasites of swallows
in the Western Highlands of Cameroon, our work was aimed at assess-
ing the prevalence of infestation of swallows by ectoparasites in
Dschang and, more specifically, at making an inventory describing par-
asitic associations, highlighting the influence of sex, weight and the
capture site on their prevalence, and in identifying parasites posing a
risk to human and animal health.

Materials and methods

This study was conducted from January 2007 to July 2008 in
Dschang, chief town of Menoua Division, West Cameroon. Analyses
and observations were made at the Laboratory for Biology and Applied
Ecology (LABEA) of the Department of Animal Biology, Faculty of
Science at the University of Dschang. Dschang has the following geo-
logical coordinates: 5°20’-7°00" N latitude and 10°30*-12°00’ E longi-
tude, with an average altitude of 1500 m. The annual average temper-
ature is 20.1°C and the total rainfall is 1911 mm (Office of Tourism,
2006). The city is built on the southern slopes of Mount Bamboutos,
and has 80,000 inhabitants. Dschang has a rainy climate with a short
dry season from mid-November to mid-March. The vegetation is made
up of grassland, anthropogenic savannah and mountain forests. Birds
were captured in three sites: Site 1 (Campus A of the University of
Dschang), Site 2 (Mingmeto) and Site 3 (Tchouale).

Animal material

Fifty-one (51) swallows were captured in the study area using glue
traps placed at the entrance of the nest during the day, and birds were
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captured at dusk (18:30) after the nest was located. After being trans-
ported to the laboratory, the swallows were kept alive in cages; those
arriving dead were kept in the freezer for a maximum of 12 h. These
swallows were examined after collection parameters of the host and
habitat such as color, size, weight, and sex. A tank sample was required
for this operation. Cotton soaked in chloroform was placed in the tank,
the bird was introduced, and the vessel was then closed. Ten minutes
later, the bird was removed and its feathers were examined to recover
ectoparasites (Clayton & Wather, 1997). After harvesting, these
ectoparasites were directly fixed in a 70% ethanol solution and identi-
fied according to the methods described by Schméschke et al. (2003).
Hoyer’s mounting medium was used to clear large specimens, while
small specimens were mounted directly between slides and coverslips
and examined under a microscope. A micrometer was used to measure
the different dimensions of the organs and body, and the whole insect
was photographed using a digital camera.

Identification

Specimens were identified using a key based on ectoparasite mor-
phological criteria and photos of previously described species (Noble &
Noble, 1973; Soulsby, 1982; Schméschke et al, 2003; Prelezov &
Koinorski, 2006; Taylor et al., 2007).

Parameters measured

To characterize the parasite communities in the study area, the
Shannon index was used to determine diversity. This was calculated
using the formula:

H’=-X p; log; pi
where:
H’ varies from 0 to log S where S = number of species;
pi = n;/ N, n; = the population size of species 7;
N = total number of species;
pi = proportion of species / with respect to the total catch.

The equitability is a parameter to measure the equilibrium level of

the population. It is calculated using the following formula:

E=H"7log; S
where
E ranges from 0 to 1.

Prevalence (also called extensity or percentage of infestation): The
prevalence (usually expressed as a percentage) is the ratio of the num-
ber of infected individuals to the total number of individuals sampled.

Statistical analysis: Comparison of prevalence was performed using
a Chi-Square test at 5% significance level; R software, version 2.7.0 was
used for data analysis (R Development Core Team, 2008).

Results

From a total of 51 swallows analyzed, 18 were parasitized by at least
one species of ectoparasite, giving an overall prevalence of 35.29%.
Four species of ectoparasites were identified.

Eomenacanthus stramineus

This louse with a yellowish body was especially found in the feath-
ers. The adult parasite has a length of about 2.8 mm for males and 3.3
mm for females. The width is 0.8 to 1 mm and very small antennae,
measuring 62.5 m. Each abdominal segment has two thrusts of silk. It
was the most prevalent species in this study (Figure 1).

Menacanthus cornutus

Yellow to reddish, this louse was harvested from the feathers. It is
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2.2 mm long and 0.90 mm wide. The abdomen has approximately 8 seg-
ments and there is little silk on the body. It has very short antennae,
measuring 58 m. This species is easily recognizable by the shape of its
abdomen and its relatively small size compared with E. stramineus. Its
prevalence was 3.92% (Figure 2).

Goniocotes gallinae

This louse was collected in the down of the birds. It resembles E.
stramineus with a broad head and body. Its size is smaller: 3x2.6 mm.
The abdomen has nine segments and the body has many dense silks
(Figure 3).

Menopon gallinae

This louse species, which had the same prevalence as M. cornutus
(3.92%), was harvested from the feathers. It measures 2.4 mm long and
0.8 mm in width; the abdomen comprises 9 segments with numerous
large silks. This species is thinner than the others. Its color ranges
from white to yellowish (Figure 4).

Swallows captured in this study lived as either couples (Sites 1 and
2), or in a colony (Site 3), hence the need to assess the prevalence
depending on the site of capture, as shown in Figure 5.

The frequency of E. stramineus was relatively higher at Site 3
(23.52%) and we observed a significant difference (P<0.05) from its

Figure 1. Eomenacanthus stramineus.

Figure 2. Menacanthus cornutus.
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prevalence in the other two sites (3.92%). M. cornutus had the same
prevalence in Sites 1 and 3 (1.96%) and was absent in Site 2. There
was no significant difference (P=0.05) among the prevalence of the
three sites.

G. gallinae was completely absent in Sites 2 and 3. It was only found
in Site 1 with a frequency of 5.88%. M. gallinae was absent in sites 2
and 3 like G. gallinae. It was present at Site 1 with a frequency of 3.92%,
with a significant difference (P<0.05) from the frequency in the 2
other sites. Generally, the four species were present in Site 1, for a total
prevalence of 15.69%. Site 2 is represented by a single parasite .
stramineus, while Site 3 had two parasites. E. stramineus is the only
parasite present in the three sites. The host population consisted of
male and female swallows; activities may vary in the two sexes, so we
found it necessary to compare the prevalence between the two sexes
(Figure 6).

E. stramineus has the same prevalence for both sexes (15.69%).
There was no significant difference (P=0.05) between the prevalence
of M. cornutus and G. gallinae in both sexes. The only significant dif-
ference according to sex was observed in M. gallinae, which infested
only females with a prevalence of 3.92%. Weight varies, as does size,

Figure 3. Goniocotes gallinae.

. A

depending on the age and increase in age of the swallows (Figure 7).

No parasites of any species occurred in the 31-40 g weight class.
There was no significant difference (P=0.05) in prevalence between
the 11-20 g (17.65%) and 21-30 g (11.76%) weight classes for the par-
asite E. stramineus. For M. cornutus, there was no significant differ-
ence (P=0.05) between prevalence in the 11-20 g (1.92%) and 21-30 g
(3.92%) classes. G. gallinae presented the same distribution as M. cor-
nutus, having the same difference between the 11-20 g (2%) and 21-30
g (3.92%) weight classes. M. gallinae was present only in the 11-20 g
weight class (3.92%), which was significantly different (P<0.05) from
the 21-30 g weight class.
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Figure 5. Prevalence in terms of sites.
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Figure 6. Prevalence of ectoparasites in relation to sex.
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Figure 4. Menopon gallinae.

Figure 7. Prevalence of ectoparasites in relation to weight classes.
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The prevalence of mono-parasitic infestation was 28%, 4% for double
infestation and 4% for triple infestation. The diversity index was 1.05,
while the equitability was 0.53 (Table 1).

Discussion

The overall prevalence of ectoparasites of the barn swallow in
Dschang was 35.29%. This frequency is relatively higher in comparison
with the results from other birds in a study carried out by Schméschke
et al. (2003). They found 11.40% as the prevalence of ectoparasites of
birds representing a large range of species, which implies different
lifestyles (single, couples, colonies, migratory and sedentary). Our
prevalence is lower in relation to the work of Prelezov & Koinarski
(2006) on poultry in Belgium, probably due to their higher number of
specimens and stable climatic conditions in their area of study. They
found M. gallinae as the species with the highest prevalence (35.9%)
and M. cornutus poorly represented (15%). In our study, M. gallinae and
M. cornutus were poorly represented (1.92%), and the most prevalent
species was E. stramineus (31.37%). Nevertheless, they also found the
four species described in this study.

These results showed the low diversity of ectoparasites in the area
and the four species described are fairly cosmopolitan (Prelezov &
Koinarski, 2006). Kougoum (2006) reported Ornithonyssu sp. in the
weaverbird in Dschang, which was not found in swallows. The relative-
ly high frequency of ectoparasites was linked to the social life of swal-
lows that favors the easy transmission of ectoparasites from one bird to
another. It is probably for this reason that the sites where the birds live
in pairs (Sites 1 and 2) have a relatively low prevalence of ectoparasites
as compared with the site where the swallows lived with more than
twenty in a nest (Site 3).

Ehrlich et al. (1988) realized that the mortality due to ectoparasites
in a colony increased when the number of individuals of the colony was
large. These ectoparasites can prevent reproduction in swallows (De
Lope & Moller, 1993), since reproduction is disrupted by environmen-
tal contamination (Custer et al., 1998).

Between sites, differences in prevalence were not significant; this
could be expected since the three sites are not geographically very iso-
lated from each other. A significant difference was observed between
Site 3 compared with Sites 1 and 2 (E. stramineus) and between Site 1
compared with Sites 2 and 3 (G. gallinae and M. gallinae). Indeed, the
number of hosts is not constant in the three sites and, in terms of cli-
mate; there is no demarcation among the three sites.

Taking into account sexes, we did not find any significant difference
between the prevalence in males and females for E. stramineus, M. cor-
nutus and G. gallinae, probably due to lifestyle characteristics for a mat-
ing pair that assumes the two sexes are exposed to the same risks. Only
M. gallinae was found only in females, at a 3.92% frequency. In the lit-
erature, works describing a difference in prevalence between males
and females for ectoparasites of birds are rare.

Lighter weight swallows (11-20 g) showed a relatively high parasitic

Table 1. Results of the survey.

Are you passionate with swallows? 65 35
Do you eat swallows? 30 70
Have you witnessed swallow consumption? 15 85
Are swallows used in medicines in your tradition? 55 4
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infestation of E. stramineus. For the other parasites, there was no sig-
nificant difference between the prevalence in different weight classes
(11-20 g and 21-30 g). At the same time, the 31-40 g weight class was
not infested, and it was in this weight class that only adult birds were
found and were also poorly represented in this study. The class with the
highest prevalence of ectoparasites (11-20 g) contained many young
birds, which not only have weak immune systems, but also are highly
represented in terms of numbers.

Cases of parasitic association of E. stramineus + G. gallinae and E.
stramineus + M. cornutus were found. This is due to the fact that these
species exploit different resources of the host, and thus belong to dif-
ferent guilds and therefore evolve neutrally. Although E. stramineus
was involved in parasitic associations, simple infestations by this par-
asite were very common; this is due to the fact that this parasite can
infect a single host in large numbers, often more than 6000 individuals
(Noble & Noble, 1973).

The results of our surveys showed that the swallows are consumed and
used in traditional medicine. This implies that users can deal with the
risks. The constitution of swallows’ nests (mud, grass, twigs, feathers,
silk) shows that they explore many media for nest building from water to
scrub to soil matter, which is a factor in exposure to parasites and inter-
actions with other animals. Adeyemo et al. in 2006 showed a convergence
of several animals, including birds, going to water several times a day.
The diversity index was not maximal, so some species were more repre-
sented and more abundant (E. stramineus). The equitability measure is
an index that ranges from 0 (one species dominates) to 1 (species are
present in the same number). The values obtained showed that the
species found are more or less evenly distributed, as our values were
halfway between the minimum and the maximum.

Conclusions

Barn swallows in Dschang harbor several species of ectoparasites.
Among these parasites, the species E. stramineus was the most preva-
lent. We found four species of ectoparasites. Sex of the host did not
have a significant influence on the frequency of ectoparasites, nor did
sample site for the majority of parasites. Because swallows nest on
human settlements and harbor parasites, they may pose a risk to
human health and impact the swallows’ behavior. This potential makes
migratory birds a public health problem (Kougoum, 2006), as its rela-
tionship to avian influenza could also pertain to other avian diseases,
although we have not found any zoonotic species. The diversity of
building materials used in swallow nests indicated their exploration of
different media for nest building and therefore the potential for expo-
sure to ectoparasites. Given the results obtained and the constraints
encountered, we consider that attention should be given to the follow-
ing: a larger sample size to reduce potential bias; a capture period dur-
ing all months of the year to more accurately characterize captures,
which should involve a large team because the operation is relatively
difficult; the use of telemetry to monitor and determine migration
routes from Europe to Africa for migratory swallows, to assess their
ability to distribute parasites, if necessary; a study of blood parasites,
microorganisms and viruses, and the study of the influence of the types
of nests on the frequency of ectoparasites.
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