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Abstract
A prospective study was conducted to determine the prevalence of tick’s infestation in 

cattle under the extensive system of management in Zaria Local Government Area, Kaduna 
State, Nigeria. A total of 300 heads of cattle comprising 160 females and 140 males were 
examined, out of which, 202 (67.3%) were found to be infested with one or more species of 
ticks. Tick infestation was significantly higher (P < 0.05) in male cattle (79.3%) and adults 
(87.3%) than in females (56.9%) and young cattle (56.4%) and calves (32.1%). This study 
revealed that the males were 1.8 times more susceptible to tick infestation than the females 
and adult cattle 1.5 and 2.7 times more susceptible to tick infestation than the young cattle 
and calves respectively. Bunaji breeds had the highest tick infestation of 88.9%, followed by 
Red Bororo with 57.5%, Bokoloji, 47.5% and Sokoto Gudali, 46.2% respectively (P < 0.05). 
Bunaji breed is 1.5 times more susceptible to tick infestation than the Red Bororo, and 
1.8 and 1.9 times more than Bokoloji and Sokoto Gudali respectively. A total of 2009 ticks 
were collected from six genera, Amblyomma (44.2%) being more the abundant, followed by 
Rhipicephalus (17.0%), Boophilus (14.8%) and Hyalomma (13.1%). The genus Dermacentor 
and Ornithodorus have low prevalence of 6.0% and 4.5% respectively. A significant number 
(n = 1526; 76.0%) of the total ticks collected and identified were found during the wet 
season while only 483 (24.05) occurred during the dry season. Infestations of Ambylomma 
variegatum was the highest (44.2%), followed by Boophilus decoloratus (14.2%), Hyalomma 
truncatum (13.1%), and Rhipicephalus sanguineus (l 1.5%). Dermacenlor andersoni, 
Rhipicephalus evertsi and Ornithodorus moubata recorded a prevalence of 6.0%, 5.5% 
and 4.5% respectively. The 300 blood samples examined, 40 (13.3%) were found to be 
infected with blood parasites. Bokoloji was significantly (P<0.05) infected with Babesia 
spp. (12.5%), Anaplasma (7.5%) and Theileria spp. (7.5%) than Bunaji breed with 3.9% and 
5.8% of Babesia spp. and Anaplasma respectively with no case of Theileria. All the engorged 
ticks examined for parasites by haemolymph smear were negative for the parasites. It 
was concluded from this study that cattle in Zaria Local Government Areas are infected 
by ticks of the genus Amblyomma, Rhipicephalus, Boophilus, Hyalomma, Dermacentor and 
Ornithodorus and males, adults and Bunaji breeds were more susceptible to ticks infestation 
than the females, young and calves, Red Bororo, Bokoloji and Sokoto Gudali breeds. The high 
prevalence of the ticks was attributed to inadequate and constant tick control coupled with 
the extensive nature of grazing which was largely responsible for the occurrence of ticks 
in the study areas The study recommends strategic tick control using suitable acaricides, 
public enlightenment of cattle breeders and intensive system of management as parts of 
measures to control and prevent tick infestation in cattle.
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Introduction
Cattle are one of the ruminants found abundantly in Nigeria and serve as a major source 

of beef and dairy products to the livestock industry and also of great economic significance 
to both the country and the herdsmen [1,2]. Bos indicus (Zebu) cattle are the main source 
of both meat and milk production in Nigeria [3]. However, diseases and poor health are 
considerable obstacles to good productivity of the livestock industries [4,5]. One of such is 
parasitism caused by different species of ecto- and endo-parasites [1]. 

Ticks are obligate blood feeding ecto-parasite of vertebrates particularly mammals, 
birds and reptiles throughout the world. Approximately 850 species have been described 
worldwide [6]. There are two well established families of ticks, the Ixodidae (hard tick) 
and the Argasidae (Soft tick). Ticks of domestic animals directly cause poor health and 
loss of production to their hosts by many parasitic mechanisms and transmit numerous 
kinds of viruses, bacteria and protozoa between domestic animals [7]. These microbes 
cause diseases which can be severely fatal to domestic animals and humans. Ticks are 
especially important to domestic animals in tropical and subtropical countries, where the 
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warm climate enables many species of ticks to flourish. Also, the large 
populations of wild animals in warm countries provide a reservoir of 
tics and infective microbes that spread to domestic animals.  Farmers 
of livestock animals use many methods to control ticks and related 
treatments are used to reduce infestation of companion animals. The 
relationship between ticks and diseases conditions such as anaemia 
and scabby skins of livestock necessitate  this study which is aimed 
at determining the prevalence of ticks, types  as well as  their  stage 
of growth in extensively grazed cattle in Zaria and environs and lastly 
to examine the blood of tick infested cattle for the presence of any 
blood parasites.

Materials and Methods

Study areas 
The study was conducted in Zaria Local Government Area and 

its neighbouring Sabon Gari and Giwa Local Government Areas of 
Kaduna State, Nigeria. Zaria is located within the Northern Sudan 
Savanna zone on a plateau at a height of 2, 200 feet above sea level. 
It lies between latitude 7° and 11o]“ north, and longitude 7° 44’ east 
and characterized by cold, humid, wet seasons and cold or hot dry 
seasons. The average rainfall ranges from 1000 to 1250 mm, and the 
average temperature ranges from 17oC to 33°C. Zaria‘s culture are 
primarily agricultural. Staples are guinea corn and millet, and cash 
crops include cotton, ground-nuts and tobacco [8].

Study design and sample size
A prevalence study was conducted during which extensively 

grazed cattle herds within the study areas were covered. Cluster 
sampling was performed for this study in which four (4) herds of 
cattle were selected randomly from the three selected study areas. 
Twenty Five (25) cattle of both sexes and different age groups were 
identified and then selected by simple random sampling from each 
of the beard and examined for tick infestation. The investigation 
was carried out between July-September, 2015 (rainy season) and 
October, 2015-January, 2016 (dry season). Three hundred (300) 
cattle were examined totally during the study period.

Sampling Procedures and Collection of Samples

Collection of tick samples 
The breed, age and sex of each cattle to be examined were 

recorded. The age of cattle was determined by inquiring from the 
owner and farm attendant, visual inspection and also by dentition. 
Animals were categorized based on age as young (≤ 2 years), adult 
(≥2  to 8 years) and old (>8 years). The body of the animals was 
examined systematically for tick infestation by visual examination 
and palpation with special interest to areas such as the dorsum, 
tail, inguinal area, scrotal area (in males) and mammary glands (in 
females) [9]. Ticks were collected by hand picking from the identified 
parts of the cattle without damaging their mouth parts and preserved 
in 70% alcohol in clean, well-stopper glass vials and labeled 
properly [10]. All the ticks were then transported to the Entomology 
Laboratory of the Department of Parasitology and Entomology, 
Faculty of Veterinary Medicine, Ahmadu Bello University, Zaria, 
where standard parasitological identification was conducted. 

Collection of blood samples
Blood samples were collected by vein puncture via the jugular 

vein using 10ml syringe and needle. Five (5m1)  each of blood samples 
was collected from each cattle, placed EDTA bottles and transported 
to the Protozoology Laboratory, Faculty of Veterinary Medicine, 
Ahmadu Bello University, Zaria, were standard parasitological 
identification was conducted. 

Methods
Identification of the ticks

The ticks were counted and identified into different genera. The 
identification of the ticks was performed base on the morphological 
characteristics using the dissecting (4X) and compound (10X) 
microscope as described by [9-11]. The engorged ones were selected, 
washed with distilled water and dried up with borrling paper. They 
were then placed into clean bottles which was covered with cotton 
wool and incubated at 28 0C and 80% relative humidity. They were 
then observed daily for 180 days for egg laying.

Haemolymph preparation (Haemolymph smear)
The ticks were removed from the incubator after the eggs are laid 

and placed on a glass slide. The glass slide was demarcated into six (6) 
different boxes and labeled using diamond pencil. The tip of the leg is 
cut at the level of the tarsus and a smear of the drop of haemolymph 
on the glass slide to make haemolymph smear. The smeared slides 
were air dried and fixed with methanol for 3 minutes [12].

The smears were stained with May-Gruwald stain for 3 minutes, 
and then counter stained with Giemsa stain for 20 minutes [12,13]. 
The slides were gently washed with distilled water and dried using 
bloating paper mounted under light microscope and observed under 
oil immersion at X 400 magnifications to view the vermicules of 
parasites [12,13]. 

Preparation of blood smear and staining procedures
A drop of the blood sample was placed on a clean grease free slide 

about 2 cm from the right end. Another slide was held at 30cm over 
the blood and gently pushed to the left until the blood was exhausted 
to form a tin smear with a tail. The slides were dried and fixed 
with methanol for 3 minutes, then stained with giemsa stain for 20 
minutes and washed with distilled water [12]. The slides were then 
air dried and examined under light microscope using oil immersion 
objective at X 100 magnification for any possible parasites [12,13].

Statistical analysis 
Data obtained from the study were analyzed statistically 

using SPSS (version 20.0) using the Chi- square and Fischer’s Exact 
tests [14]. Chi-square test at 5% level of confidence was used to 
determine the association between locations, breeds, ages and sexes with 
the tick infestation. A p-value of 0.05 was considered significant [15].

Results and Discussion

Tick infestation across the different location 
A total of 300 cattle comprising 160 females and 140 males were 

examined for tick infestation in Zaria and environs. Out of this, 202 
were found to be infested with one or more species of ticks. This 
represents an overall prevalence rate of 67.3% (Table 1). Cattle 
examined from Giwa Local Government Area were significantly (P < 
0.05) infested with the ticks than those from Sabon Gari and Zaria 
with 74.0% and 42.0% respectively (Table 1).

Location No. of cattle examined No. of cattle positive % of cattle positive
Giwa 100 86 86.0a

SabonGari 100 74 74.0b

Zaria 100 42 42.0c

Total 300 202 67.3

Values in the same column with different superscript differ significantly (P < 0.05) 
Table 1: Prevalence of ticks in cattle according to the locations in Zaria Local Government Area, Kaduna State Nigeria
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This is in line with those reported by [16] who reported a 
prevalence of 63.0% in cattle raised in Anambra State, Nigeria. 
The study is however; lower than the 81.5%, 88.49% and 89.58% 
observed by [17-19]. This result is higher than the 45.0%, 59.4% and 
14.5% observed by [7,20,21] in Nigeria. The reasons for the disparity 
in the prevalence could be due to variations in the climatic and 
weather conditions of the study areas, the breeds of cattle examined 
and the frequency of tick controls adopted in these areas. For 
instance, [17,18] conducted their studies in a vegetated and forest 
areas of Zimbabwe and Nigeria, this present study was conducted in 
a Sudan savannah area of Nigeria with low vegetation and no absence 
of thick forest which do not favour the development and survivals of 
ticks. Also, some of the studies above like the ones by [7,20] targeted 
cattle brought to abattoirs for slaughter while the present study 
targeted cattle from extensively grazing system.

Tick infestation across the sex of cattle 
The results of tick infestation according to the sexes of the 

cattle examined are presented in Table 2. The results showed that 
male cattle were more infested with the ticks and therefore, more 
susceptible to tick infestation than the females. The prevalence rate 
of tick infestation was 79.3% in males and 56.9% in the females with 
statistical significant difference (P < 0.05).

It implies that the males were 1.8 times more susceptible to tick 
infestation than the females. This is similar to report of [18] who 
stated that male cattle were significantly more infested (76.2%) than 

the females (21.6%). This trend of infestation was also reported by 
[22] in cattle in and around Assosa, Ethiopia. [18] explained that the 
exact cause of higher prevalence in males cannot be explained, but 
could be attributed to the fact that males were higher in number in 
the study areas and that they were in better conditions during the 
sampling period, also absence of pregnancy and lactation made male 
cattle better choice, since ticks are blood suckers, they prefer cattle of 
better condition to suck blood.

Tick infestation across the age of cattle 
The distribution of tick infestation according to different age of 

cattle examined showed that the prevalence of tick infestation was 
highest in adult cattle (87.3%) and lowest in calves (32.1%) and in 
young cattle the infestation rate was (56.4%). Adult cattle were and 
to be 1.5 and 2.7 times more susceptible to tick infestation than the 
young cattle and calves respectively (Table 3). On the other hand, 
young cattle were 1.8 times more susceptible to tick infestation than 
the calves (Table 3). 

The fact that adult cattle were more infected than the young 
Ones was also in agreement with several studies. [18,22] both 
reported higher prevalence in adult cattle than young ones with 
the former reported 98.1% in adults and 22.7% in young while the 
later reported 96.66% in adults and 48.04% in young. It was evident 
from this study that tick infestation increase with increasing age, 
as older cattle had more tick infestation than the younger ones. 
There was strong evidence that age, nutrition and hormonal level of 

Sexes No. of cattle examined No. of cattle positive % of cattle positive
Female 160 91 56.9a

Male 140 111 79.3b

Total 300 202 67.3

Values in the same column with different superscript differ significantly (P < 0.05)
Table 2: Prevalence of ticks in cattle according to Sexes  in Zaria Local Government Area, Kaduna State Nigeria

Age No. of cattle examined No. of cattle positive % of cattle positive
Calves 56 18 32.1a

Young 94 53 56.4b

Adult 150 131 87.3c

Total 300 202 67.3

Values in the same column with different superscript differ significantly (P < 0.05)
Table 3: Prevalence of ticks in cattle according to the age of cattle in Zaria Local Government Area, Kaduna State Nigeria

  No. of cattle examined No. of cattle positive % of cattle positive Haemolymph smear
Bokoloji 40 19 47.5a 0 (0.0)
Bunaji 155 130 88.9b 0 (0.0)
SokotoGudali 65 30 46.2a 0 (0.0)
Red Bororo 40 23 57.5c 0 (0.0)
Total 300 202 67.3 0 (0.0)

Values in the same column with different superscript differ significantly (P < 0.05)
Table 4: Prevalence  of  ticks genus according to breeds in Zaria Local Government Area, Kaduna State Nigeria

Genus No. (%) positive No. (%) Wet season No. (%) dry season
Amblyomma 887 (44.2)a 679 (76.6) 208 (23.4)
Boophilus 298 (14.8)b 190 (63.8) 108 (36.2)
Dermacentor 121 (6.0)c 98 (81.0) 23 (19.0)
Hyalomma 264 (13.1)b 198 (75.0) 66 (25.0)
Ornithodorus 98 (4.5)c 76 (77.6) 22 (22.4)
Rhipicephalus 341 (17.0)d 285 (83.6) 56 (16.4)
Total 2009 (100.0) 1526 (76.0)a 483 (24.0 )b

Values in the same column with different superscript differ significantly (P<0.05)
Table 5: Distributions of tick’s genus according to season in Zaria Local Government Area, Kaduna State, Nigeria (N= 2009)
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the host influence natural and acquired immunity of cattle to ticks 
[18,22]. Another possible explanation for high prevalence of ticks 
in adults than in young and calves is that adult cattle graze more in 
the fields which predispose them to different stages of ticks (larvae, 
nymphs and adult) which climb on their host and cause infestation. 
Management factors and immunological status of the young and 
adult cattle also may have some influences on their susceptibility to 
ticks. Calves recorded low prevalence (32.1%) of tick infestation than 
both young and older cattle in this study, which is in agreement with 
the observation by [22]. The possible reason could be that calves are 
normally maintained separately at homes from the rest of the cattle 
and therefore, shielded from high burden of parasites. Also calves 
graze on pastures at homes and on those provided by herds men, and 
which may probably not contain parasites, this is why calves are not 
much infested by ticks compared to others who roam about in groups 
searching for feeds. 

Tick infestation across the breeds of cattle 
According to the breeds of cattle, the Bunaji (white Fulani) 

breeds had the highest tick infestation of 88.9%, followed by Red 
Bororo which had 57.5%, Bokoloji, 47.5% and Sokoto Gudali, 46.2% 
respectively (P < 0.05) (Table 4). This means that the Bunaji breed is 
1.5 times more susceptible to tick infestation than the Red Bororo, and 
1.8 and1.9 times more than Bokoloji and Sokoto Gudali respectively 
(Table 4). The results of the present study also revealed that there was 
significant difference in the prevalence of tick infestation between 
the breeds of cattle examined (P < 0.05) (Table 4).

The Bunaji (White Fulani) breeds are highly infested by the ticks 
with the prevalence of (88.9% followed by Red Bororo (57.5%), 
Bokoloji (47.5%) and Sokoto Gudali (46.2%) respectively (Table 
4.4). This means that the Bunaji breed is 1.5 times more susceptible 
to tick infestation than the Red Bororo, and 1.8 and 1.9 times more 
than Bokoloji and Sokoto Gudali respectively. Similar trend of tick 
infestation was reported by [21] who revealed that the local breeds 
are highly infested by the ticks with the prevalence of 70.8% at 
North Shewa, Ethiopia. Similarly, [23,24] in their study (reported) 
that the presence of tick infestation in local breeds were high with 
a prevalence of 56.9% while in cross breeds, the prevalence were 
30.4%. The present results is also similar to those reported by [18] 
who revealed that the prevalence of tick infestation was relatively 
(P<0.01) higher in White Fulani 40 (38.25%) than the Sokoto Gudali 
28 (25.19%). They observed that White Fulani cattle were 2.15 times 
more susceptible to tick infestation than the Sokoto Gudali. Several 
authors have documented that tick load on animal was affected by 
breed and nutritional status, where they observed that the tick load 
was more on the White Fulani breed. The significant differences in 
tick infestation between different breeds of cattle examined in the 
present study was attributed to differences in the immunity against 
ticks between the breeds, differences in the management systems 
and lack of proper tick control measures on the Bunaji cattle breeds. 
In contrast to the present study, [16] showed that the N‘Dama and 
White Fulani cattle were more preponderant but recorded less 
infestation rates than Red Fulani and Sokoto Gudali which was fewer 
in numbers. They suggested that previous workers who reported 

more ticks on White Fulani than on darkly colored breeds claimed 
that white colour attracts ticks more readily than dark colours [16]. 
They also attributed it to the fact that ticks were easily noticed on 
white bodied animals and detached more frequently by herdsmen 
which resulted in fewer numbers observed on N’Dama and White 
Fulani cattle in their study.

Species and types of ticks identified in the cattle 
A total of 2009 ticks were collected in which six genera were 

identified. Amblyomma (44.2%) was the most abundant and widely 
distributed genus in all study areas, followed by Rhypicephalus 
(17.0%), Boophilus (14.8%) and Hyalomma (13.1%). The genus 
Dermacentor and Ornithodarus recorded low prevalence of 6.0% and 
4.5% respectively (Table 5). A significant number (n=1526; 76.0%) of 
the total ticks collected and identified were found during the wet season 
while only 483 (24.05) occurred during the dry season (Table 5). 

Although, differences occurred in the distribution of species 
of ticks, infestations with the very Ambylomma variegamm was 
the highest (44.2%), followed by Boophilus decolorams (14.2%), 
Hyalomma trancaIum (13.1%), and Rhipicephalus sanguineus 
(11.5%). Dermacemar andersoni Rhipicephalus evertsi everrsi and 
Ornithodorus moubata recorded a prevalence of 6.0%. 5.5% and 
4.5% respectively. These findings are in agreement with the report 
of [20] who examined cattle at Zaria abattoir for tick infestation 
and discovered that Ambylamma variegatum 27 (22.5%) was the 
commonest tick encountered, followed by Boophilus decolaratus, 
21 (17. 5%), Hyalommasp 8 (6.7 %) and Rhipicephalus sanguineus 
4(3.3 %). This same occurrence was reported by Yadeta (2015) in 
Gambella town of Gambella Regional State, Southwest Ethiopia. He 
revealed that the most prevalent hard tick genera collected from his 
study were Amblyomma, Hyalomma, Boophilus and Rhipicephalus.

Distribution of tick species across sex of cattle in Zaria 
Local Government Area, Kaduna State, Nigeria

The results in Table 6 showed the distribution of tick species 
across sexof cattle examined. Ambylomma variegarum was the highest 
(44.2%, followed by Boophilus decoloratus (14.2%), Hyalomma 
truncatum (13.1%), and Rhipicephalus sanguineus (11.5%). 
Dermacentor andersoni Rhipicephalus evertsi evertsi and Ornithodorus 
moubata have prevalence of 6.0%, 5.5% and 4.5% respectively. All 
the tick species identified were observed to infest male cattle more 
than the females. The exception is Rhipicephalus evertsi evertsi which 
occurred at a rate of 57.2% in males and 42.7% in females.

Haemoparasites detected in the cattle 
Blood samples were collected from all the 300 cattle and 

examined for blood parasites microscopically. Of the 300 heads of 
cattle examined, 40 (13.3%) were found to be infected with blood 
parasites (Table 7). Among the 4 breeds of infected cattle examined, 
30% of Bokoloji were infected with Babesia spp. (12.5%), Anaplasma 
(7.5%) and Theileria spp. (7.5%), while 20.0% of Red Bororo was 
infected with 3.3%, each of Babesia spp. and Anaplasma spp. and 5.0% 
of Theileria spp. Respectively.

Species No. (%) of cattle infested No. (%) male cattle infested No. (%) female cattle infested
Amblyomma variegatum 887 (44.2)a 529 (59.5) 358 (40.4)
Boophilus decoloratus 298 (14.2)b 181 (60.7) 117 (39.3)
Dermacentor andersoni 121 (6.0)c 73 (60.3) 48 (39.7)
Hyalomma truncatum 264 (13.1)b 151 ( 57.2) 113 (42.8)
Rhipicephalus evertsi evertsi 110 (5.5)c 47 (42.7) 63 (57.3)
Rhipicephalus sanguineus  231 (11.5)b              173(74.9) 58 (25.1)
Ornithodorus moubata   90(4.5)c 51 (56.7) 39 (43.3)

Values in the same column with different superscript differ significantly (P < 0.05)
Table 6: Distribution of tick species across sexes of cattle in Zaria Local Government Area, Kaduna State, Nigeria
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Bunaji breed was infected with 3.9% and 5.8% of Babesia spp. 
and Anaplasma respectively with no case of Theileria. On the other 
hand the while Sokoto Gudali had 3.3% and 4.6% of Babesia spp. and 
Anaplasma spp. with no case of Theileria.

Haemoparasites stages in the ticks 
All the engorged ticks examined for parasites by haemolymph 

smear were negative for the parasites. The result of this study 
revealed that all the engorged ticks examined for parasites by 
haemolymph smear which do not contain any of the parasites (Table 
8). Likely explanation is that tick acquires intracellular parasites 
immediately after repletion with a blood meal, which later leaves the 
red blood cells and remains in the gut lumen for a short period of 
time. Sexual reproduction occurs and infective diploid cells penetrate 
the midgut cells of the tick and transform to motile stages called 
kinetes after 72hours post-repletion [12]. Based on the biological 
cycle, kinetes first appear 72hours after engorgement and remain 
in the haemolymph until the female tick dies [12]. The absence of 
the haemoparasites in the haemolymph smear may suggest that all 
the ticks examined died before performing the haemolymph smear 
couple with the small load of the parasites encountered in blood.

Conclusion
From this study it is concluded that cattle in Zaria and environs 

are infected by six genera of ticks namely; Amblyomma, Rhipicephalus, 
Boophilus, Hyalomma, Dermacentor and Ornithodorus and species, 
Amblyomma variegatum, Boophilus decaloratus, Hyalommatruncatum, 
Rhipicephalus sanguineus. Dermacentor andersoni, Rhipicephalus 
evertsi evertsi and Ornithodorus moubata. Male, adult and Bunaji 
breeds were more susceptible to ticks infestation than the females, 
young and calves, Red Bororo, Bokoloji and SokotoGudali breeds. 
Inadequate and constant tick control coupled with the extensive 
nature of grazing were largely responsible for the occurrence of ticks 
in the study areas. 

Strategic tick control using suitable acaricides should be adopted 
to prevent spread of diseases and improve cattle production in this 
region. Adequate and extensive education and enlightenment of 
cattle breeders on the effects and consequences of tick infestation on 
the animals. Extensive system of management should be discouraged 
as movement from one point to another predisposes the cattle 
to different species of ticks. Cattle population density should be 
regulated to avoid spread of ticks from one animal to another. Grazing 
on thick forest should also be avoided to limit or to avoid contact 
with different species if ticks. Further studies on identification of 
ticks to species levelusing serology and a molecular technique is 

recommended. More studies on the distribution pattern of tick 
species and necessary factors responsible for their distribution 
should be encouraged and also understanding of the problems 
associated with the use of control strategies.
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