
Abstract

Introduction

Arthropod-borne diseases are potentially emerging in most countries of the world. However, the first step in assessing the risk of 
contracting a vector-borne disease in a given area is to know the vector in that area. It is with this in mind that a study was conducted 
at the livestock market in Port-Bouët in october 2015 to identify ticks on cattle and another one in october 2016 to identify lice on 
small ruminants of this market. For the collection of these ectoparasites, 100 cattle and 202 small ruminants were examined. Of the 
72 ticks collected, 84.7% were adult ticks and 15.3% nymphs. Forty-seven (47) lice were collected from sheep and goats. Morphologi-
cal identification revealed the presence of eight (8) species of ticks and three (3) species of lice. For ticks, the species Rhipicephalus 
(Boophilus) microplus was the most abundant with 70.83 individuals, followed by Amblyomma  variegatum. For lice, Bovicola lim-
batus, Bovicola caprae and Linognathus africanus were identified. In addition, the existence of lice was reported for the first time by 
this study in this market. Further study is needed to identify all ectoparasites and know the prevalence of the causative agent in these 
ectoparasites.
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Ticks are considered ectoparasites that have the greatest impact on 
livestock production worldwide (FAO, 2010). Indeed these ectopar-
asites are great threat to animal health. Jorgensen et al. (1992) re-
late the importance of ticks with their ability to transmit a broad 
spectrum of pathogenic organisms such as protozoa, bacteria and 
viruses. Sores emanating from tick bites are also pathways of bac-
teria infection and fungi as well as screw-worms (FAO, 2010). In ad-
dition, animals may suffer from a considerable blood loss, paralysis 

or sepsis  due to the toxic blood meal of ticks (Drummond, 2004). 
Although tick-borne diseases represents global scourge, they are 
nevertheless more numerous and have a greater impact on livestock 
in the tropics and sub-tropics. The main tickborne diseases in tropi-
cal and subtropical cattle are cowdriosis, anaplasmosis, theileriosis 
and babesiosis (Komoin-Oka et al., 2004 ; OIE, 2005, Rhalem and 
Sahibi, 2007 ; Abdoulmoumini et al., 2017). They are all economi-
cally important diseases, causing not only serious losses every year, 
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Despite the enormous effects of ticks on livestock, the impact of 
other ectoparasites especially lice on animal health and produc-
tion cannot be neglected. The infestation of domestic animals by 
some species of lice can cause irritation, dermatoses, anemia and 
decrease in weight. This can lead to decrease income for the farmer 
(Pajot, 2000). In addition, some of these lice are vectors of diseases. 
Malignant anaplasmosis of cattle caused by Anaplasma marginale 
can be mechanically transmitted to livestock by several species of 
lice (Pajot, 2000). Theileria sergenti, an agent of bovine theilerio-
sis, has been experimentally transmitted to cattle by Linognathus 
vituli (Pajot, 2000). Côte d’Ivoire and some tropical countries are 
facing epizootics of lice borne diseases. Thus, for the fight against 
ectoparasites such as ticks and lice to be effective, it is necessary 
to know the species that can be encountered in livestock. In Côte 
d’Ivoire, few data are available on the relative importance of these 
ectoparasites in livestock, particularly those of the cattle market in 
Port-Bouët, especially since most livestock (cattle, sheep and goats) 
come from different sub-Saharan countries, bordering Côte d’Ivoire. 
The main goal of this study was to identify the species of ticks and 
lice on large and small ruminants of the livestock market of Port-
Bouët.
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The municipality of Port-Bouët where our study site is located is 
southeast of the district of Abidjan. It is a peninsula located between 
the Atlantic Ocean and the Ebrié Lagoon, extending from west to 
east along the coastline for about thirty kilometers (Figure 1). It 
covers an area of 111 km² on a relief made of coastal plain with 
sandy and hydromorphic textured soil and depressions in certain 
places (Coulibaly et al. 2004). This municipality includes the munic-
ipal slaughterhouse which is the largest slaughterhouse in Abidjan 
and in the country. This slaughterhouse has three zones: the cattle 
market, the butchery and the small ruminants park. The livestock 
market covers 3.2 hectares, where cattle from different sub-Saharan 
countries and Ivory Coast can be found. The small ruminant stock 
(sheep and goats) section of the market consist of 600 pens and a 
slaughter room which cover an area of 1.8 hectares.

Material and Methods

This study was conducted at the livestock market in Port-Bouët in 
october 2015 to identify ticks on cattle and another one in octo-
ber 2016 to identify lice on small ruminants of this market. Our 
target ruminant species consisted of small ruminants (sheep and 
goats) and large ruminant (cattle). The sheep and goat were ran-
domly sampled from a population in the small ruminant section 
of the Port Bouet market.  Cattle sampling took place in the cattle 
market and 100 of them used for tick collection. For each of the two 
small ruminant species available, 101 individuals were sampled by 
including individuals of three different age groups (lamb, young 
and adult). A specific number of individuals was chosen for each 
age group. The selection of goats was carried out in 7 pens with an 
average of 14 heads per pen;  while for sheep, it was carried out in 
5 pens with an average of 20 heads per pen. Five (5) minutes was 
allocated for each animal to thoroughly check for the presence of 
ticks and lice. 

Study zone

Figure 1: Study site (encircled in yellow).

Collection and conservation of ticks and lice

but affects the production of milk and meat, induce abortions, caus-
ing mortality and generate considerable cost due to control mea-
sures (Teglas et al., 2005, Bouhous et al., 2011, Abah et al., 2017). As 
a result, they hinder the development and improvement of livestock 
production in several regions of the world, particularly in African 
countries. 

The collection technique consisted of visual examination by search-
ing the different parts of the body of each animal. Collection of ticks 
and lice was carried out using forceps and stored in collection tubes 
containing 70 ̊ ethanol. For ticks the method described by Parola 
and Raoult (2001) was used. This method consists of placing the 
forcep close to the skin and carefully pulling in the axis to remove 
ticks. It is important to avoid twisting movements that may break 
some of the mouthparts that could remain in the skin of the animal. 
Also, the mouth parts are very important for tick identification.
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Regarding ticks, identification was carried out at the Ecole de Spé-
cialisation en Elevage et Métiers de la Viande de Bingerville (ES-
EMV) and the Laboratory of Zoology and Animal Biology for the 
identification of lice. A dissecting microscope (OPTIKA) with 20 x 
magnification was used for tick identification using the morpho-
logical key of Walker et al. (2003). Identification of lice was car-
ried out following the morphological characters found in the key of 
Franc(1994) with the aid of a 35x magnification. The identification 
consisted initially in separating the hematophagous and mallopha-
gous individuals based on the form of their cephalic capsule. Each 
louse was mounted between slide and coverslip with a few drops 
of immersion oil.

For the analyzes, the data collected was entered with Microsoft Of-
fice Excel version 2013 and the relative abundance of each species 
was calculated.

Of all the cattle, goats and sheep examined, 119 specimens of ticks 
and lice were collected. Of this number, 72 (60.5%) ticks were re-
corded and 47(39.5%) consisted of lice. 

A total of 41 lice were collected from the 101 goats examined. Two 
species were identified: Linognathus africanus (hematophagous 
lice) (95.12%) and Bovicola caprae (mallophagous lice) (4.88%) 
(Table 2). Based on the parasitism of lice on sheep, it was noticed 
that higher number of species of lice were collected from sheep 
than from goats. Two mallophagous species: Bovicola limbatus 
(16.67%) and Bovicola caprae (50%) were identified on sheep 
while one hematophagous species Linognathus africanus (33.33%) 
was identified on sheep (Table 2).

Of 100 cattle examined 72 ticks were collected and separated into 
11 nymphs and 61 adults. The identification revealed the presence 
of 3 distinct genera notably Amblyomma, Hyalomma and Rhipi-
cephalus. Animal infestation rates by tick genera were 2.78% for 
the genus Amblyomma, 90.28% for the genus Rhipicephalus and 
6.95% for the genus Hyalomma. The subgenus Rhipicephalus (Boo-
philus) represented 86.11% of all ticks. These three genera were 
divided into 8 species of ticks. The number of ticks per species and 
their relative abundance are listed in Table 1. The genus Ambly-
omma was represented by a single species, A. variegatum. Three 

Result

Identification of ticks and lice

Data analysis

Number of ticks and lice collected

Lice observed on goat and sheep

Species of ticks and lice identified

Ticks observed on cattle

For each animal properly searched, all ectoparasites collected were 
kept in collection tubes. The collection tubes were labeled with the 
following information: animal code, date of collection and collec-
tion place. In addition to this information, a survey form was sent 
to the animal owners to know the origin of the animals (country, 
region, locality), as well as other information such as the different 
treatments used against ectoparasites.

 (3) species of the genus Rhipicephalus were identified: R. (B.) mi-
croplus, R. lunutatus, R. guilhoni, The genus Hyalomma was repre-
sented by four (4) species: H. marginatum rufipes, H. marginatum 
marginatum, H. impressum and H. impeltatum. The species R. (B.) 
microplus was the most abundant with 70.83 individuals, followed 
by A. variegatum, R. guilhoni, H. marginatum rufipes with the same 
abundances each (2.78%).

 Cattle
 Species of ticks Number %

Amblyomma variegatum 2 2.78
Rhipicephalus (Boophilus) microplus 51 70.83
Rhipicephalus lunutatus 1 1.39
Rhipicephalus guilhoni 2 2.78
Rhipicephalus (Boophilus) sp 11 15.28
Hyalomma marginatum rufipes 2 2.78
Hyalomma marginatum  marginatum 1 1.39
Hyalomma impressum 1 1.39
Hyalomma impeltatum 1 1.39
Total 72 100

Table 1: Proportion of the different species of ticks on cattle.

 Goat Sheep
Species Number  % Number  %

Bovicola caprae 2 4.88 3 50
Bovicola limbatus 0 0 1 16.67
Linognatus africanus 39 95.12 2 33.33
Total 41 100 6 100

Table 2: Proportion of the different 
species of lice on goat and sheep.
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Discussion
The results obtained showed that the eight (8) tick species observed 
on cattle are divided into three genera and one subgenus. The three 
genera  include Amblyomma, Hyalomma, Rhipicephalus and the 
subgenus Rhipicephalus (Boophilus). These genera and subgenus 
have also been identified by Achi et al. (2011), Touré et al. (2014) 
and Diaha-Kouamé (2017) in the breeding areas of Côte d’Ivoire 
and elsewhere in tropical Africa (Mamoudou et al. 2016). Of all the 
ticks collected, the subgenus R. (B.) is the most abundant among 
these Ixodidae infesting cattle at the livestock market of Port-Bou-
et. This subgenus represents 86.11% of all ticks obtained. 

At the species level, the predominant species identified was R. (B.) 
microplus (70.83%), followed by A. variegatum, R. guilhoni and H. 
marginatum rufipes with an abundance of 2.78% for each. Major-
ity of livestock present at the Port-bouët cattle market originates 
from countries of the subregion including Burkina Faso, Mali, 
Mauritania, Niger and others. Animals in the subregion are more 
infested with R. (B.) microplus and A. variegatum. Indeed, A. varie-
gatum has the widest distribution in Africa, south of the Sahara and 
is found throughout West Africa. It occupies all the climatological 

Proportion of the developmental stages of ticks identified on 
cattle
About the 72 ticks collected from cattle, 61 (84.7%) were adults 
and 11 (15.3%) were nymphs. No larvae were collected. Of the 61 
adult ticks collected from cattle, females 53 (86.9%) were more 
prevalent  than males 8 (13.1%).

Species of ticks Stage Sexe
Nymphs Adults Male female

Number  % Number  % Number  % Number  %
Amblyomma  variegatum 0 0 2 3.28 1      12.50   1 1.89
Hyalomma impeltatum 0 0 1 1.64 1       2.50   0 0
Hyalomma impressum 0 0 1 1.64 1     12.50   0 0
Hyalomma marginatum marginatum 0 0 1 1.64 0       0     1 1.89
Hyalomma marginatum rufipes 0 0 2 3.28 2      25.00   0 0
Rhipicephalus (Boophilus) microplus 0 0 51 83.61 3       7.50   48 90.57
Rhipicephalus (Boophilus) sp 11 100 0 0.00 0             0     0 0
Rhipicephalus guilhoni 0 0 2 3.28 0             0     2 3.77
Rhipicephalus lunulatus 0 0 1 1.64 0             0     1 1.89
Total 11 100 61 100 8       100  53 100

Table 3: Proportion of the different developmental stages and sex of ticks collected from cattle.

zones. However, it is limited in the north and central part of Afri-
ca by arid conditions (<400 mm) and by the cooler temperatures 
prevailing in the temperate pre-tropical region of southern Africa. 
This tick species remains confined to equatorial regions where the 
upper threshold of tolerated rainfall is near the 2750 mm isohyet 
(Estrada-Pena et al., 2007, Barré and Uilenberg 2010, Bournez et 
al., 2015). In Côte d’Ivoire, it is the most frequent  species of ticks 
in cattle breeding zones and in recent times  such grounds are be-
ing  colonized by R. (B.)  microplus. R. (B.) microplus was the most 
encounterd tick species on cattle in our study. After its discovery in 
Ivory Coast by Madder et al. (2007) in the Azaguié region (south-
east), this species has proliferated and is currently found as the pre-
dominant species in all major livestock areas in Côte d’Ivoire (Mad-
der et al., 2011, Touré et al., 2014, Amoia, 2015 and Diaha-Kouamé, 
2017). This is because it has a great invasive capacity. Species of 
the genus Hyalomma were obtained in low numbers. According to 
Walker et al. (2003), these tick species live in dry regions. This ex-
plains their low population in Côte d’Ivoire, which is located below 
the 1000 mm isohyet.
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R. guilhoni, is found in climatic regions of the steppe and savannah 
regions. Although it is most widespread in northern West Africa, 
R. guilhoni occurs with the geographical belt of 6 ° to 18 ° N across 
Africa from Senegal in the west to  Ethiopia in the East (Walker et 
al., 2003). This species has been introduced to the cattle market by 
animals from neighbouring countries.

The larval and nymphal stages of ticks are less prevalent on cattle. 
In fact, 84.7% of ticks were adults and 15.3% are nymphs and no 
larvae collected. Of the 61 adult ticks, females were more prevalent 
than males. These results were observed by Sylla (2012) in Mauri-
tania with females of the subgenus Rhipicephalus (Boophilus) oc-
curing in greater numbers than males while females of the genus 
Hyalomma were rare. This proportion of females obtained for R. 
(B.) microplus can be explained by the pronounced sexual dimor-
phism in species of the subgenus Rhipicephalus (Boophilus) be-
cause during sampling, morphologically larger females were more 
visible  than morphologically smaller males.

Regarding the lice of small ruminants, two genera, notably the 
genus Bovicola and the genus Linognathus were identified. The 
report of  Silué (2015) and Bogni (2015) did not show the exis-
tence of lice on small ruminant populations. Our finding on the 
lice of small ruminants corroborate with those obtained by Tas-
sou (2009) and Salifou et al. (2004) who highlighted two types of 
lice on cattle and sheep. However, the species of lice identified in 
the present study are not the same like those signaled by these au-
thors, but they found Damalinia ovis, Linognathus stenopsis and 
Linognathus pedalis. The genus Damalinia was found only in cattle 
and sheep, contrary to the results of Salifou et al. (2004), who also 
found them in goats. Data on the impact of lice on animal health 
remains fragmented. It is possible that this work will lead to in-
novative studies on the epidemiology of lice in domestic animals. 
The species of lice obtained are divided into two genera, the genus 
Bovicola and the genus Linognathus. These same genera were ob-
tained in small ruminants in northwestern Ethiopia by Dawit et al. 
(2012). These authors observed 395 small ruminants (280 sheep 
and 115 goats) and reported a higher prevalence of lice in sheep 
than in goats. In this study, low prevalence of lice was observed in 
sheep than in goats.

The low infestation rate of ticks and lice obtained in this study ani-
mals was not suprising because cattle, sheep and goats brought to 
the cattle market for sale or for the renewal of the herd. So these 
animals are therefore selected where preference are given to cattle 

with good body condition. The animals are treated with antipara-
sites to get rid of ectoparasites and to give the animals a good eco-
nomic value. It is imperative to carryout a study on the economic 
losses caused by these ectoparasites and the hemoparasites they 
transmit in order show evidence of the need to implement a sus-
tainable ectoparasite control in Port-Bouët.

The study of ticks on cattle of the cattle market of Port-Bouët has 
revealed eight species of ticks. These species are divided into three 
genera: Amblyomma variegatum, Rhipicephalus (Boophilus) mi-
croplus, Rhipicephalus lunutatus, Rhipicephalus guilhoni, Hyalom-
ma marginatum rufipes, Hyalomma marginatum marginatum, Hy-
alomma impressum and Hyalomma impeltatum. In small ruminants 
(goats and sheep), Mallophaga species of lice (Bovicola limbatus 
and Bovicola caprae) and hematophagous species of lice (Linogna-
thus africanus) were identified. Since this study is not exhaustive, it 
would be necessary to carry out a more in-depth study to highlight 
all the ectoparasites present in in livestock breeding sites and evalu-
ate their role in the transmission of pathogens in order to suggest 
appropriate control measures.

Conclusion
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