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Abstract: Ticks as obligate blood-sucking ectoparasites, cause reduction in livestock weight, limit livestock
production, induce anemia, cause irritation, some of the species have toxins that cause paralysis, and are
vectors of different pathogens. There has recently been a substantial increase in the prevalence of ticks’
infestation in cattle and goats in Tanzania. However, the published data on the ticks’ infestation is scarce. In
the present study, the proportion of tick infestation, proportion of tick spp., ticks distribution on the surface of
the infested animals and mean number of the ticks’ infestation in cattle and goats in a wildlife-livestock
interface ecosystem at Mikunmi National Park, Tanzania, were determined. A total of 436 domestic animals
were examined, including 260 cattle and 176 goats. The overall proportion of tick-infested animals was
48.6%; 51.5% in cattle and 44.3% in goats whereas, the overall mean number of tick infestation was 3.9%.
The Rhipicephalus and Hyalomma tick spp. were the only dominant tick species present in the study region.
The high proportion of tick infestation in the study region increases the likelihood of ticks and their
pathogens parasitizing different vertebrate groups, resulting in pathogen spillover. Therefore, the integrated
control management strategy for ticks and possibly tick-borne pathogens is required in this study region.
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1. BACKGROUND

Ticks as obligate blood-sucking ectoparasites, cause reduction in livestock weight, limit livestock
production, induce anemia, cause irritation and some of the tick species cause paralysis [1]. Retained
tick material and host scratching may increase the likelihood of secondary bacterial infections and
reduce the quality of the hide [2]. Ticks are also the vectors and reservoirs of viruses, bacteria,
protozoa, filarial nematodes that can cause diseases [3, 4].

In most areas of the wildlife-livestock interface ecosystem at Mikumi National Park, people practice
traditional pastoralism, keeping large numbers of indigenous cattle and goat. Nevertheless due to
scarcity of pasture land, farms, and water sources especially during the dry seasons, there is
significant interaction and conflicts between the livestock keepers, farmers and wild animals straying
from the reserve boundaries to the surrounding homesteads. Such interactions increase the likelihood
of tick’s infestation rate in the area. Several cases of tick bites, tick-borne diseases and tick
infestations have been reported in the study region [3, 5]. However, no published data on the
prevalence of the hard ticks’ infestation from cattle and goats exists in the study region. The
prevalence data of Ixodidae ticks infestation will provide valuable information to farmers and other
stakeholders to improve development of tick control strategies.

The objective of this study was to determine the proportion of tick infestation, proportion of tick spp.,
ticks distribution on the surface of the infested animals and mean number of the ticks’ infestation in
cattle and goats in a wildlife-livestock interface ecosystem at Mikunmi National Park, Tanzania. The

International Journal of Research Studies in Biosciences (IJRSB) Page | 35



A Survey of Hard Ticks (Ixodidae) on Cattle and Goats in a Wildlife-Livestock Interface Ecosystem at
Mikumi National Park, Tanzania

economic outcome can be important as tick infestation can cause severe impact in livestock. Cattle
and goats are highly valuable in Tanzania and Africa in general, playing diverse roles in the
livelihoods and economies of peoples and countries. Therefore, the knowledge on prevalence of ticks’
infestation is important as it will help in planning, monitoring and controlling tick burden in the study
region.

2. METHODS
2.1. Study Site

The study was conducted in a wildlife-livestock interface ecosystem at Mikumi National Park,
Morogoro region which lies in the eastern part of Tanzania, about 285 kilometers from Dar es Salaam
City. The area has typical tropical climate, with annual rainfall ranging from 600 to 1500 mm and
average annual temperatures ranging from 20-30 °C. It has exceptionally rich in flora, some of which
are endemic to this district and diverse fauna making it to be unique ecosystem. In the present study
ecosystem, people practice traditional pastoralism, keeping large number of indigenous cattle and
goats. The movement of people and livestock beyond the national park boundary and the straying of
the wild animals from the reserve boundary increase the likelihood of the ticks’ infestation rate [5].
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Figurel. Map showing wildlife-livestock-human interface ecosystem of Mikumi national park.
Data source; (National Bureau of Statistics GIS Data base; https://www.nbs.go.tz/index.php/en/)
2.2. Collection of ticks

Ticks were collected from the body of domestic animals, cattle and goats in all wards which lie at the
border wildlife-livestock interface ecosystem, at Mikumi National Park. The rationale behind this
approach is based on the interconnectivity of the wards bordering the park, with livestock, human, and
wildlife movement across ward borders. Ticks collected from animals were removed manually and
placed in sterile plastic vials [6]. Ticks were collected from 4 regions of animals body consisted of
ears, neck, anal, and udder. Following collection, the ticks were transported live to the laboratory at
the Entomology Unit, Department of Parasitology and Entomology, Sokoine University of
Agriculture Morogoro in tubes plugged with cotton swabs. In the laboratory, the sampled ticks were
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washed with sterile water to remove excess environmental particulate contamination and then rinsed
with 70% ethanol [7]. The washed ticks were then transferred to sterile vials and stored at -20°C until
processing for identification [8].

2.3. Morphological identification of ticks

Identification of ticks was done using morphological characteristics based on modified procedures as
described by Walker et al. 2003 [1]. Sampled ticks were thawed at room temperature and rinsed once
again with 70% ethanol. They were then mounted on slides and examined using stereomicroscopes
with magnification up to 100%. Identification was conducted at the Entomology Unit, Department of
Parasitology and Entomology, Sokoine University of Agriculture Morogoro, Tanzania. Identification
of the ticks was by genus using appropriate identification keys [1].

3. RESULTS

3.1. Proportion of tick infestation in cattle and goats

Total of 436 domestic animals in 10 wards which lie at the border of Mikumi National Park were
examined, including 260 cattle and 176 goats (Tablel). The overall proportion of tick-infested
animals was 48.6% (212/436); 51.5% in cattle and 44.3% in goats (Table 1)

Tablel. Number (N) of animals examined and animals infested with ticks

Animal Cattle N (%) Goat N (%) Total
Examined e 260 o 176 o 436
Infested with ticks | 134 (51.5) 78 (44.3) 212 (48.6)

3.2. Proportion of tick spp. in cattle and goats

A total of 819 ticks were collected from the cattle and goats. Among all the ticks collected, 414 were
identified using morphology characters as Rhipicephalus spp., while 405 as Hyalomma spp., (Table 2)
according to the identification key for adult ticks described by Walker et al. 2003. Out of 632 ticks
collected from cattle, 378 (59.8%) were identified as Rhipicephalus spp., whereas 254 (40.2%) were
Hyalomma spp. On the other hand, out of 187 ticks collected from goats in the present study, 151
(80.7%) were identified as Hyalomma spp., and the rest were Rhipicephalus spp. (Table2).

Table2. Number (N) of tick spp. collected from cattle and goats

Tick genus Cattle N (%) Goats N (%) Total
Rhipicephalus 378 (59.8) 36 (19.3) 414
Hyalomma 254 (40.2) 151 (80.7) 405
Total 632 187 819

3.3. Ticks infestation rate in outer surface of cattle and goats

On the animal’s body surface the highest infestation rate was found in the udder (38%) and anal
(23%) in cattle, ear (60%) and anal (23%) in goats (Table 3). On the other hand, the lowest number of
ticks on animals’ body surface was observed in ear (18%) in cattle, udder (17%) in goats whereas no
tick was found on neck in goats (Table 3).

Table3. Ticks infestation rate in outer surface of cattle and goat

Animal Ears N (%) Neck N (%) Anal N (%) Udder N (%)
Cattle 114 (18) 133 (21) 145 (23) 240 (38)
Goats 112 (60) - 43 (23) 32(17)

3.4. The mean number of ticks in cattle, goats

In the present study the mean number of tick infestation on cattle and goats were 4.7% and 2.4%
respectively whereas, the overall mean number of tick infestation was 3.9% (Table 4). The
Rhipicephalus and Hyalomma tick spp. were the only dominant tick species present in the study
region.

Table4. The mean number of ticks in cattle, goats and overall mean

Category Cattle Goats Total
Animal infested 134 78 212
Ticks collected 632 187 819
Mean number 4.7 2.4 3.9
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4. DISCUSSION

This study was conducted to find out the infestations rate of the hard ticks (Ixodidae) in cattle and
goats in a wildlife-livestock interface ecosystem at Mikumi National Park, Tanzania. The 51.5%
prevalence of ticks in cattle observed in the present study is different from the findings of Kerario et
al. 2017 [9], who reported the prevalence of 69.2% at Mara region, Tanzania. However, this finding is
higher than the findings of Kerario et al. 2017 [9], who reported the prevalence of 19.1% and 11.1%
at Singida and Mbeya region of Tanzania, respectively. The variations in prevalence could be due to
time, habitat, ecological zones, host diversity, resistance, climate, and control measures [10, 11].

It is evident from the results in the present study that tick prevalence differed between the two animal
hosts (cattle and goats), which concur with previous studies [12]. The variations in prevalence could
be due to a matter of feeding behavior differences between cattle and goats, as goats are browsers [12,
13]. The observed high tick prevalence in cattle as compared to goats may also be linked with the
body surface area, host genetics, and small number of goats in our study [12]. However, limited
information is available about ticks’ prevalence in small ruminants in Tanzania.

In the present study, two tick genera (Rhipicephalus and Hyalomma) were identified based on
morphological characters. Only adult ticks were identified because immature ticks (larva and nymph)
lack important morphological features required for identification [1, 2]. The two genera of hard ticks
identified in this study, have also been reported by other researchers in some parts of Tanzania [14,
15, 16].The presence of similar tick species, may be associated with unrestricted cattle and goats
movement from one area to another [17], which is a common phenomenon in Tanzania.

Of the two genus of tick spp. that was identified in this study, Rhipicephalus spp. was the most
abundant in the study area. Our finding that Rhipicephalus spp. was the dominant tick species in the
study region is in accordance with those of a local study conducted on Singida and Mbeya region of
Tanzania [14, 15]. This rapid expansion of Rhipicephalus spp. especially R. microplus in the field is
likely attributable to the shorter life-cycle and higher egg production capacity of the Rhipicephalus
spp [18]. This phenomenon has recently been reported in several African countries, including
Tanzania, South Africa, and Ivory Coast [19, 20, 21]. Moreover, the ability of Rhipicephalus spp. to
develop resistance to most available acaricides might also have favored its expansion at the expense
of more susceptible species [22, 23]. According to Walker et al. 2003 [1], this species is widespread
in tropical and subtropical regions and is considered to be the most important tick infesting livestock
in the world. The high prevalence of Rhipicephalus spp., in the study area is of great interest because
it is known to be a good vector of highly pathogenic Babesia bigemina and Babesia bovis, causing
bovine babesiosis [22, 23]. In addition, this spp. in terms of control management is well-known to be
resistant to numerous pyrethroid and organophosphate compounds [23]. This species is also a vector
of Anaplasma marginale, which causes anaplasmosis in cattle [24].

In the present study the ticks distribution on the body surface of the infested ruminants, the highest
infestation was found in the udder (38%) and anal (23%) in cattle, ear (60%) and anal (23%) in goats
(Table 3). On the other hand, the lowest number of ticks on animals’ body surface was observed in ear
(18%) in cattle, udder (17%) in goats whereas no tick was found on neck in goats. Most of the ticks in
this study infested sites with shorter hair and thinner skin [25]. The higher tick infestations on these
sites could be ascribed to the fact that ticks prefer warm, moist, and hidden sites with a good vascular
supply and thin skin [26].

5. CONCLUSION

The high proportion of tick infestation in the study region increases the likelihood of ticks and their
pathogens parasitizing different vertebrate groups, resulting in pathogen spillover. Therefore, the
integrated control management strategy for ticks and possibly tick-borne pathogens is required in this
study region.
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