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Abstract: Ticks are obligate blood-feeding ectoparasites that transmit a wide variety of pathogens to animals and 

humans in many parts of the world. Ticks are the most important ectoparasites of livestock in tropical and sub-

tropical areas. Ethiopia is not exceptional and ticks are responsible for severe economic losses both through the 

direct effects of blood sucking and indirectly as vectors of pathogens and toxins. Tick bites also reduce the quality of 

hides. However, the major losses caused by ticks are due to the ability to transmit protozoan, rickettsial and viral 

diseases of livestock, which are of great economic importance world-wide. This review concerns with general 

aspects of tick biology, ecology the, taxonomy, pathogenic effects and methods for the control of ticks. Ticks belong 

to the suborder Ixodida, which contains a single super family, the Ixodoidea, which is divided into two major 

families, Argasidae (softticks) and Ixodidae (hard ticks), and the rare family Nuttalliellidae, with a single African 

species. The main tick genera found in domestic animals of Ethiopia are Amblyomma, Hyalomma, Rhipicephalus, 

Haemaphysalis and Rhipicephalus (Boophilus). Various breeds of cattle differ in their response to tick infestations. 

Bos indicus pure breeds and crossbreeds were reported to be more innately resistant than Bos Taurus breeds. The 

conventional method of controlling tick infestations in Ethiopia is application of acaricide, either by hand spraying, 

by hand dressing. Therefore, to minimize tick adverse effect appropriate and timely strategic control measures are 

crucial. 
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1. Introduction 

Ticks are obligate parasites that transmit a 

multitude of pathogens to animals and humans. 

Interest in tick transmitted pathogens has experienced 

an upsurge in the past few decades. Routine 

application of tools for the detection of fragments of 

foreign nucleic acid in ticks, together with a greater 

interest in the quantification of disease risks for 

humans, has led to a marked increase in the number 

of reports on the ecology and epidemiology of tick 

borne diseases in humans and other animals (Olwoch 

et al., 2009). 

Ethiopia is believed to have the largest 

livestock population in Africa. This livestock sector 

has been contributing considerable portion to the 

economy of the country, and still promising to rally 

round the economic development of the country 

(CSA, 2013). In Ethiopia, livestock production 

remains crucial and represents a major asset among 

resource-poor small holder farmers by providing 

milk, meat, skin, manure and traction force (Mesfin 

and Lemma, 2001). The contribution of livestock to 

the national economy particularly with regard to 

foreign currency earnings is through exploration of 

live animal, meat and skin and hides (MoARD, 

2008). 

Poor health and productivity of animal due 

to disease has considerably become the major 

stumbling block to the potential of livestock industry 

(Mekonnen et al., 2001). Now a day parasitism 

represents a major obstacle to development and 

utilization of animal resource. In Ethiopia 

ectoparasites in ruminant causes serious economic 

losses to small holder farmers, the tanning industry 

and country as a while through mortality of animals, 

decreased production, downgrading and rejection of 

skin and hide (Tiki and Addis, 2011). From the 

ectoparasites, ticks are ranked as the most 

economically important of livestock in tropics 

including sub-Saharan Africa (Jongejan and 

Ulienberg, 2004). Ticks are small, wingless 

ectoparasitic arachinid arthropods that are 

cosmopolitan and prevalent in warmer climates 

(Olwoch et al., 2009) 

Ticks cause substantial losses in cattle 

production, in terms of diseases, reduced productivity 
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and fertility and often death, and are economically 

the most important ecto-parasites of cattle (Rajput et 

al., 2006). Huruma et al. (2015) indicated that 

different ticks have different predilection sites on the 

host’s body. Ticks suck blood; damage hides and 

skins introduce toxins and predispose cattle to 

myiasis and dermatophilosis (Mtshali et al., 2004 and 

Marufu, 2008). Furthermore, they reduce body 

weight gains and milk yield, in addition to creating 

sites for secondary invasion by pathogenic organisms 

(Kaufman et al., 2006 and Marufu, 2008). More 

significantly, ticks transmit diseases from infected 

cattle to healthy ones. Ticks transmit a greater variety 

of pathogenic micro-organisms than any other 

arthropod vector group, and are among the most 

important vectors of diseases affecting animals 

(Jongejan and Ulienberg, 2004).  

According to Walker et al., 2003 ticks 

which are considered to be most important to health 

of domestic animal in Africa comprise about seven 

genera. Among these genera the main tick genera 

found in Ethiopia includes Ambylomma, sub genus 

Rhipicephalus (Boophilus), Haemaphysalis, 

Hyalomma and Rhipicephalus. The genus 

Ambylomma and Rhipicephalus are predominating in 

many parts of country, Hyalomma and sub genus 

Rhipicephalus (Boophilus) also have significant role 

(Solomon et al., 2001).  

Due to economic and veterinary importance 

of ticks their control and transmission of tick borne 

diseases remain challenge for the cattle industry of 

the world and it is a priority for many countries in 

tropical and subtropical regions (Lodos et al., 2000). 

Therefore the objective of this paper is to review 

available literature on hard tick biology, ecology and 

its pathogenic effects on cattle. 

 

2. Classifications of ticks 

Ticks are nomenclature as the member 

called the phylum (Arthropoda), class (Arachnida), 

sub class (Acari) and Order (Parasitiformes) (Torr et 

al., 2003). Within the Parasitiformes, ticks belong to 

the suborder Ixodida, which contains a single super 

family, the Ixodoidea, which is divided into two 

major families, Argasidae (soft ticks) and Ixodidae 

(hard ticks), and the rare family Nuttalliellidae, with 

a single African species. There are about 900 

different species of ticks, most of which belong to 

one of the two main large families, the Argasidae and 

the Ixodidae (Rodriguez-Vivas et al., 2004). 

The family Ixodidae, or hard ticks, contains 

some 683 species. As adults, Ixodids exhibit 

prominent sexual dimorphism: the scutum covers the 

entire dorsum in males, but in females (and 

immatures) the scutum is reduced to a small 

podonotal shield behind the capitulum, thereby 

permitting great distention of the idiosomal 

integument during feeding (Lora, 2001). Ixodidae 

ticks are relatively large and comprise thirteen 

genera. Seven of these genera contain species of 

veterinary and medical importance: Amblyomma, sub 

genus Rhi. (Boophilus), Rhipicephalus, 

Haemaphysalis, Hyalomma, Dermacentor and Ixodes 

(Rodriguez-Vivas et al., 2004).  

The family Argasidae, or soft ticks, consists 

of about 185 species worldwide and have one 

important genus that infests cattle, Ornithodoros 

(Latif and Walker, 2004). Adult argasids lack a 

dorsal sclerotized plate or scutum, their integument is 

leathery and wrinkled, their mouthparts are not 

visible from above, and they show no obvious sexual 

dimorphism. Argasidae are wandering ticks, which 

only remain on their host while feeding (Lora, 2001 

and Barker and Murrell, 2004).  

 

3. Morphology of Ticks 

Tick anatomy or morphology consists of two 

primary regions, the mouth parts (capitulum) and the 

body (idiosoma). The mouthparts on hard ticks 

protrude in front of the body and are visible from 

above (Figure 1), but the body of soft ticks extends 

forward above the mouth parts so they are only 

visible from beneath. The body of ticks includes the 

eyes, legs, and respiratory, digestive and reproductive 

structures (Wall and Shearer, 2001).  

Ticks are differing from other mites; they 

are larger and have recurved teeth or ridges on the 

central mouthparts (called the holdfast organ). Ticks 

do not have wings and they cannot jump and they 

cannot run, hop, fly or even move quickly. They also 

have a sensory pit on each of the first pair of legs 

known as Haller’sorgan which is packed with 

chemoreceptor setae used in host location. This pit 

detects stimuli such as heat and carbon dioxide. Ticks 

also detect light and dark as well as shapes, shadows 

and vibrations all stimuli that help them find their 

vertebrate hosts (Latif and Walker, 2004). Ixodidae 

ticks are relatively large, ranging between 2 and 

20mm in length. Ixodidae ticks are characterized by 

the presence of a rigid chitinous scutum that covers 

the entire dorsal surface of the adult male whereas it 

extends only for a small area in the female (Barker 

and Murrell, 2004).  

The mouth parts (capitulum) have three 

specialized structures called palps, chelicerae and a 

hypostome that are attached to a base called the basis 

capituli (Houseman, 2013) The body (idiosoma) of 

ticks is typically not hardened to a great extent. In 

hard ticks, most of the exterior cuticle is soft and has 

many internal folds that look like grooves on the 

surface of the body. The uniform, rectangular folds 

located on the rounded posterior end of hard ticks are 
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called festoons (Figure 1). Unfolding and stretching 

of the soft cuticle along these grooves allows 

immature and adult female hard ticks to take 

enormous blood meals and swell to weigh 50 to 100 

times their original weight (Houseman, 2013). 

 

 
Fig. 1: The general morphology of ticks of the 

families Argasidae and Ixodidae Plates A and B show 

the dorsal and ventral views, respectively, of a female 

Ornithodoros puertoricensis, an argasid (soft) tick. 

Plates C and D show the main morphological features 

of a female Ixodes ricinus, representative of the 

family Ixodidae. 

 

4. Epidemiology of tick 

4.1. Host relation ship 

Some ticks live in open environments and 

crawl onto vegetation to wait for their hosts to pass 

by. This is a type of ambush and the behavior of 

waiting on vegetation of is called questing. Thus in 

genera such as Rhipicephalus, Haemaphysalis and 

Ixodes the larvae, nymphs and adults will quest on 

vegetation. The tick grabs onto the host using their 

front legs and crawl over the skin to find a suitable 

place to attach and feed. Adult tick of genera 

Ambylomma and Hyalomma are active hunters, they 

run across the ground after nearby hosts (Walker et 

al., 2003). 

 

4.2. Attachment site 

Tick attachment site specificity is one of the 

populations limiting system that operate through the 

restriction of tick species to certain parts of the host 

body. The ticks grab on to the hosts using their front 

legs and then crawl over the skin to find a suitable 

place to attach and feed. They seek out places on the 

hosts where they areprotected and have favorable 

conditions for their development (Sathapornetal, 

2004). 

Huruma et al. (2015) indicated that different 

ticks have different predilection sites on the host’s 

body. The favorable predilection sites for 

B.decoloratus was the lateral and ventral side of the 

animal; A. variegatum, teat and scrotum; A. 

coherence udder and H.truncatum, scrotum and 

brisket and H.marginatum rufipes udder and scrotum, 

R.evertsi evertsi under tail and anus and R.preaxtatus 

anus and under tail (Huruma et al., 2015). 

Depending on the tick, site preference on the 

host depends on the accessibility for attachment, to 

get blood and protection to overcome the 

environment damage that inhibits its existence and 

grooming activity of the host. Tick location on the 

host is lined to the possibility of penetration by 

hypostome. Genera with short hypostome for 

example Rhipicephalus, Dermacentor and 

Haemaphysalis species usually attach to hairless area 

such as under tail and anovulval area (Hurumaetal., 

2015). 

 

5. Life cycle  

In the hard ticks mating takes place on the 

host, except with Ixodes where it may also occur 

when the ticks are still on the vegetation. Male ticks 

remain on the host and will attempt to mate with 

many females whilst they are feeding. They transfer a 

sack of sperm (spermatheca) to the female. The 

females mate only once, before they are ready to 

engorge fully with blood. When they finally engorge 

they detach from the host and have enough sperm 

stored to fertilize all their eggs. Female hard ticks lay 

many eggs (2,000 to 20,000) in a single batch. 

Female argasid ticks lay repeated small batches of 

eggs. Eggs of all ticks are laid in the physical 

environment, never on the host (Charles and 

Robinson, 2006). 

Members of the family Ixodidae undergo 

either one-host, two-host or three-host life cycles. 

During the one-host life cycle, ticks remain on the 

same host for the larval, nymphal and adult stages, 

only leaving the host prior to laying eggs. During the 

two-host life cycle, the tick molts from larva to 

nymph on the first host, but will leave the host 

between the nymphal and adult stages. The second 

host may be the same individual as the first host, the 

same species, or even a second species. Most ticks of 

public health importance undergo the three-host life 

cycle. The three hosts are not always the same 

species, but may be the same species, or even the 

same individual, depending on host availability for 

the tick. Argasid ticks have two or more nymphal 

stages, each requiring a blood meal from a host. 

Unlike the Ixodidae ticks, which stay attached to their 

hosts for up to several days while feeding, argasid 

ticks are adapted to feeding rapidly (about an hour) 

and then promptly leaving the host (Walker et al., 

2003).  
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All feedings of ticks at each stage of the life 

cycle are parasitic. For feeding, they use a 

combination of cutting mouthparts for penetrating the 

skin and often an adhesive (cement) secreted from 

the saliva for attachment. The ticks feed on the blood 

and lymph released into this lesion. All ticks orient to 

potential hosts in response to products of respiration 

(Horak et al., 2002; Torres, 2008). The feeding of 

Ixodidae ticks is slow because the body wall needs to 

grow before it can expand to take a very large blood 

meal. Males of Ixodidae ticks feed but do not expand 

like the females. They feed enough for their 

reproductive organs to mature (Minjauw and 

McLeod, 2003). 

5.1. Life cycle one host ticks 

Eggs are laid on soil. Larvae hatch after 

several weeks of development and crawl onto 

vegetation to quest for a host. When they have 

completed feeding they remain attached to the host 

and moulting occurs there. The nymphs then feed on 

the same host and also remain attached. After another 

moult the adults hatch and then feed on the same 

host. The adults will change position on the same 

host for mating. Thus all three feedings of any 

individual tick occur on the same individual host. The 

life cycle of one-host ticks is usually rapid, for sub 

genus Rhipicephalus (Boophilus) it takes three weeks 

for the feedings on one host and two months for egg 

laying and larval development. The adult is 

considered the diagnostic stage, as identification to 

the species level is best achieved with adults. Few 

Ixodidae of public health importance follow this 

pattern; an example is Rhipicephalus (Boophilus) 

annulatus, which can serve as a vector for Babesiosis. 

Vertical transmission of Babesia via transovarial 

transmission has been demonstrated for some species 

of ticks (Walker et al., 2003 and Kirby, 2010). 

 

 
Figure 2: One-host tick life cycle, Source: (Walker et 

al., 2003). 

 

5.2. Life cycle two host ticks 

The two-host life cycle is similar to one-host 

life cycle but only the larvae and nymphs feed on the 

same individual host, and the adults will feed on 

another host. Hyalomma detritum detritum and 

Rhipicephalus evertsi evertsi have two-host life 

cycles. The adult is considered the diagnostic stage, 

as identification to the species level is best achieved 

with adults. An example of an Ixodidae tick of public 

health concern with this life cycle is Hyalomma 

marginatum, a vector of Crimean-Congo viral 

hemorrhagic fever. Two-host Ixodidae ticks have a 

life cycle that usually spans over two years. Gravid 

females drop off the second host after feeding to lay 

eggs. Adults feed on the second host during the 

summer and mate. In the fall, females drop off the 

second host to continue the cycle. Humans may serve 

as first or second hosts for ticks with this life cycle. 

Also, the second host does not necessarily have to be 

a separate species, or even a separate individual, as 

the first host (Walker et al., 2003; Kirby, 2010). 

5.3. Life cycle three host ticks 

This is the commonest type of life cycle. 

Larvae develop in the eggs until ready to hatch, 

usually in several weeks. Larvae feed once on a host, 

then detach from the host and hide in sites such as 

soil or vegetation. They moult to nymphs. Nymphs 

feed once and moult in the same way as larvae. From 

the nymphal moult either a female or male hatches. 

The female feeds once and lays one huge batch of 

eggs. The depleted female then dies. The male may 

take several small feeds, mate and then die. Ticks that 

have recently hatched from eggs or from moulting 

have soft bodies and are inactive for one to two 

weeks until the external body wall hardens. The life 

cycle of three host ticks is slow, from six months to 

several years. The adult is considered the diagnostic 

stage, as identification to the species level is best 

achieved with adults.  

Most ticks of public health importance 

follow this pattern, including members of the genera 

Ixodes (Lyme diseases or borreliosis, babesiosis, 

Amblyomma (tularemia, ehrlichiosis and Rocky 

Mountain spotted fever), Dermacentor (Rocky 

Mountain spotted fever, Colorado tick fever, 

tularemia, tick paralysis), and Rhipicephalus (Rocky 

Mountain spotted fever, boutonneuse fever).  

The three hosts do not necessarily have to be 

different species, or even different individuals. Also, 

humans may serve as first, second or third hosts 

(Walker et al., 2003; Kirby, 2010). Important 

Ixodidae ticks that feed on cattle according to the 

number of hosts required to complete life cycle are 

listed on table 1. 
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Table 1: Important Ixodidae ticks according to the number of their hosts 

Tick genera  One host tick  Two host tick  Three host tick 

Rhi.(Boophilus) 

spp.  

Rhi.(B).decoloratus 

Rhi.(B).annulatus 

Rhi.(B).microplus 

  

Amblyomma spp.    All species of Amblyomma 

Hyalomma spp.  Hyalomma scupense  
H. m. turanicum, 

H. d. dentritum 

H.truncatum, H.a.anatolicum, 

H.dromedarii, H.m.marginatum, 

H.excavatum 

Rhipicephalus 

spps  
 

R .e .evertsi R. 

bursa  

Rh.simus, Rh.pravus, Rh.pulchelus, 

Rh. Appendiculatus 

Haemaphysalis 

spp.  
  Hae.punctata 

Ixodes spp.    I.pilosus, I.ricinus 

Dermacentor 

spp.  
D.albipictus   Most species 

Source: (Walker et al., 2003; Kirby, 2010) 

 

6. Cattle Resistance 

Resistance of cattle to tick infestation was 

reported to consist of innate and acquired 

components. The defense mechanisms, including tick 

avoidance, grooming, skin characteristics and more 

specific immunological responses, are involved in 

reducing the number of ticks parasitizing cattle. 

Avoidance was attributed to the sighting of the ticks 

(Lora, 2001).  

Spontaneous or acquired resistance may be 

following infestations, due to the development of 

cutaneous hypersensitivity. The mechanism 

responsible for acquired resistance to ticks has been 

suggested to be a mast cell-dependent eosinophil 

hypersensitivity (Minjauw and de Castro, 2000). 

Resistance can be passively transferred with viable 

lymph node cells but not with serum from resistant 

hosts. This passage method of tick resistance 

suggests a delayed hypersensitivity mechanism for 

the acquisition of resistance (Lodos et al., 2004).  

`The blood histamine level have been found 

to be elevated as a result of cutaneous basophiles or 

mast cells increase in resistant hosts, which 

degranulate in the region of ticks attachment to 

produce histamine. The histamine has shown to 

stimulate detachment of tick larvae. But the 

infestation rate increases in normally resistant zebus 

either due to true inhibition by the allergic, or by 

reduced cutaneous pruritis that halts licking that 

enables to kill the larvae by resistant cattle (Torr et 

al., 2003 and Jonsson, 2006).  

It has been recognized that various breeds of 

cattle differ in their response to tick infestations. Bos 

indicus pure breeds and crossbreeds were reported to 

be more innately resistant than Bos Taurus breeds 

(Minjauw and de Castro, 2000). According to the 

observation of authors, African cattle (Bos indicus) 

naturally self-groom and groom each other frequently 

and thoroughly. Significantly fewer ticks were found 

on those animals that were able to groom. Some 

breeds have the ability to reduce the number of ticks 

they carry and are considered resistant while others 

cannot control the number of ticks they carry and 

thus are referred to as sensitive breeds (Latif and 

Walker, 2004; Zahid et al., 2005).  

A number of physiological and 

environmental factors can affect the level of host 

resistance to ticks or the expression of host 

resistance. Among which nutrition, sex, pregnancy, 

lactation, age, exposure to ticks, breed and tick 

density play key roles (FAO, 2004). Cattle lose 

resistance with time, and it seems that the older the 

animal, the lower the resistance. Pregnant cows were 

significantly more sensitive than non-pregnant female 

and carried a higher number of ticks mainly during 

the late stages of the pregnancy. The stress of 

lactation causes a marked decline in the resistance of 

exotic breeds; it also affect Zebu, but to a much 

smaller extent. Stable resistance is acquired after 

several months of exposure to the species of tick to 

which resistance is required (Minjauw and de Castro, 

2000).  

 

7. Pathogenic Effect of Ticks 

Direct effects of ticks on cattle are tick 

worry, blood loss, damage to hides and skins of 
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animals and introduction of toxins (Marufu, 2008). 

The ecology and physiology of ticks have made them 

second most important vectors after mosquitoes. 

Ticks transmit a large variety of intercellular bacteria 

in the Rickettsia group like Rickettsia, Ehrlichia and 

Anaplasma. Similarly several piroplasm protozoa like 

T. annulata, T.parva and Babesiosis bigemmina are 

also transmitted specifically by ticks (Marquardat et 

al., 2005). Hard ticks (Acari: Ixodidae) are obligate 

hematophaguos ectoparasites and important vectors 

of viruses, bacteria and protozoa. They are 

considered second only to mosquitoes as the most 

medically important group of arthropods (Hubálek, 

2010). 

 

7.1. Tick worry 

Tick worry is a generalized state of unease 

and irritability of cattle severely infested with ticks, 

often leading to serious loss of energy and weight. 

This negative effect on the growth of animals and 

their production is thought to be due to the effects of 

a toxin in the saliva of ticks (Marufu, 2008). 

 

7.2. Anaemia 

Anaemia is an inevitable consequence of 

heavy infestation by any blood-feeding parasite, and 

cattle deaths attributable to anaemia as a result of tick 

infestation are common (Jonsson, 2006). Engorging 

Ixodidae females will increase their weight by 100–

200 times but the actual amount of blood ingested is 

much greater than this, as blood meal is concentrated 

and fluid excreted in saliva. Estimates of the amount 

of blood removed vary according to the species under 

consideration (Marufu, 2008). The anaemia caused 

by heavy tick infestation results in loss of condition 

in cattle causing a reduction in meat production and 

milk yield (Marufu, 2008). 

 

7.3. Wounds and myiasis  

Ticks with longer mouthparts such as 

Amblyomma and Hyalomma cause more extensive 

damage than those with shorter mouthparts such as 

Rhipicephalus (Boophilus) and Rhipicephalus. The 

involvement of host reactions leading to tissue 

damage may be dependent upon recruitment of 

inflammatory responses characterized by dermal cell 

infiltrates which form the lesions (Mattioli et al., 

2000). Tick wounds may become infested by 

screwworms or other agents of myiasis, and are also 

associated with the spread of bovine dermatophilosis 

caused by Dermat hilus congolensis (Kahn,2006). 

 

7.4. Toxicoses 

Tick saliva contains toxins which have a 

specific pathogenic effect. The toxins affect not only 

the attachment site but also the entire organs of the 

host. Some ticks produce neurotropic toxins which 

induce tick paralysis that is characterized by an acute 

ascending flaccid motor paralysis (Kahn, 2006). 

Females of the species Hyalomma truncatum produce 

a dermotropic (epitheliotropic) toxin which causes 

sweating sickness in calves and some adult cattle 

(Kahn, 2006). 

 

8. Ticks Control Methods 

The aim of tick control campaign is not to 

control all ticks simultaneously, but a definite species 

because of its particular role (FAO, 2004). The 

successful implementation of rational and sustainable 

tick control programs in grazing animals is dependent 

upon a sound knowledge of the ecology or 

epidemiology of the tick as it interacts with the host 

in specific climatic, management and production 

environments. In most situations, however, efficient 

and reliable methods for the control of cattle ticks 

and TBD are based on the use of a chemical 

treatment (acaricide application), often without a 

local understanding of appropriate ecology or 

epidemiology (FAO, 2004; Alanr, 2011). 

The availability of each of these options, 

their advantages and disadvantages, and the cost 

benefit of each alternative strategy should be assessed 

before deciding on a control program (Kirby, 2010). 

Ideally, strategies should target the parasitic and free-

living phases of the life cycle and the role of the ticks 

in the transmission of TBDs should not be neglected 

(Solomon, 2001). It is now generally understood that 

tick control should not only be based on acaricide 

use, despite the fact that this remains the most 

efficient and reliable single method. Complementary 

approaches have been developed and are being 

researched to enable integrated control strategies 

against the tick and its haemoparasites (Kirby, 2010; 

Alanr, 2011). The most common tick control methods 

used are briefly described as follows: 

 

8.1. Ecological tick control 

Ecological control method is used for habitat 

and host linked treatment. Tick control in the habitat 

and vegetation requires modification of the plant 

cover by removal of vegetation that shelters ticks 

(Kirby, 2010). Pasture management, including 

spelling and seasonal changes in cattle grazing areas 

in Australia and in Zambia respectively has been 

used as a tick control strategy and are believed to be 

responsible for a decrease its burden (Walker et al., 

2003). 

 

8.2. Biological tick control 

A first attempt at tick bio control was made 

with the introduction of tick parasitic wasps from 

France to the USA and Russia. During the past 
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decades, interest in developing anti tick bio control 

agents such as birds, parasitoides, entomo pathogenic 

nematodes, entomo pathogenic fungi and bacteria 

have gained momentum (George et al. 2008). In 

biological tick control the activities of the hyper 

parasites chalcid flies Hunter ellusare probably 

important in nature, but they are difficult to evaluate 

and it is still more difficult to manipulate or 

reproduce them for practical use. The biological 

agents, which potentially include predators like 

rodents, birds, ants, spiders, lizards and beetles as 

well as Parasitoids (destroy the host: the wasp lay the 

eggs in the engorged ticks and larvae eats the tick and 

emerges as adult to attack another tick) and parasites 

(Nematodes and fungus) are attack soil living stages 

of the ticks are effective and depending on the 

conditions, these predators can consume a large 

number of ticks (Latif and Walker, 2004 and Kirby, 

2010). Yet, having such effective importance the 

development of a biological tick control methods has 

been neglected as compared to the control of plant 

pests or dipterous insects harmful to men and animals 

(Samish and Alekseev, 2001). 

 

8.3. Chemical tick control 

Acaricide treatments are commonly used in 

a suppressive approach, applying multiple treatments 

at regular intervals during the height of infestation. 

Suppressive treatments are the most effective in the 

short term; keeping animals almost tick free, thereby 

reducing the direct effect of the ticks and the risk of 

disease transmission. This procedure will, however, 

select heavily for acaricide resistance in the ticks 

(George et al., 2008). An ideal acaricide would be 

cheap, easily applied, with a strong knock down 

effect and sufficient residual effect on female ticks to 

prevent egg lying and to protect cattle from 

infestation by larvae. It should not select for 

resistance through a prolonged, gradual decay on the 

animal (i.e. it should have a sharp cut off in efficacy 

with time). In addition, it should be nontoxic to 

livestock and humans and have no detectable residues 

in meat and milk. Unfortunately, such an ideal 

acaricide has not yet been produced. Generally, 

although the use of acaricides for the control of ticks 

has limitations and tick resistance to acaricides is an 

increasing problem and real economic threat to the 

livestock worldwide, most livestock holders depend 

completely on acaricides to control ticks, but do not 

have access to guidelines on how to make a profit 

from their tick control program or how to detect and 

resolve problems with resistance to acaricides 

(George et al., 2008). 

 

8.4. Genetic tick control 

The application of acaricides is the most 

common method used to control cattle ticks. 

However, the improper use of these chemicals 

compounds has been causing the development of tick 

resistance to various pesticides available in the 

market, reducing these products’ useful lifetimes. 

Besides this, problems generated by the presence of 

chemical residues in meat, milk and the environment 

have prompted reflection on the need for better 

monitoring of their application (Castro-Janer et al., 

2010). Therefore, the study of the genetic resistance 

to ticks among different breeds of cattle can 

contribute to the development of alternative control 

methods (Ibelli et al., 2011). It is widely known that 

Bos indicus cattle are more resistant to ectoparasites 

than are Bos Taurus animals.  

There are great differences between these 

two breeds of cattle in regard to their susceptibility to 

parasitism by cattle ticks (Bianchin et al., 2007). 

Studies are intensifying the crossing of these two 

groups, aiming to obtain animals that are more 

resistant to the conditions found in tropical countries 

and are also good meat producers (Graf et al., 2005). 

Tick resistance among cattle is influenced by a 

number of factors. The most important are increased 

levels of histamine at the early stages of the 

infestation, self-cleaning behavior (Ibelli et al., 

2011), increased levels of eosinophils, basophils and 

mast cells, the presence of specific immunoglobulin 

pattern, and genes related to the expression of 

keratins and lipocalins (Kongsuwan et al., 2010). 

 

8.5. Tick vaccine 

A vaccine by contrast has the potential to be 

a non-contaminating, sustainable and cheap 

technology, potentially applicable to a wide variety 

of hosts. There are potential limitations as well; first 

and foremost whether vaccines can be produced 

which achieve the desired level of efficacy under 

field conditions (Willadsen, 2004). The Australian 

experience has shown that integrated control, 

involving a combination of strategies, is necessary 

because of the development of tick to acaricides. 

Integrated control has led to the widespread use of 

tick-resistant zebu cattle and vaccines against TBDs 

(Santana, 2000 and Silk, 2009).  

A tick-vaccine named "TICK GUARD" is 

on the market mainly in Australia and Latin America 

for the control of Rhipicephalus (Boophilus) 

microplus, which is prepared from antigens of tick 

gut multiplied with genetically engineered 

Escherichia coli. It acts essentially by damaging the 

tick gut thereby reducing tick fertility. The vaccine 

has been evaluated during the last 10 years and has 

demonstrated its safety as part of an integrated tick 
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control programs. Unfortunately this vaccine is 

developed specifically for Rhi (Boophilus) microplus, 

which is the only major tick species of that country 

(Xu et al., 2005). 

 

8.6. Ethno-veterinary in control of tick 

Despite the major role in control of Acari, 

synthetic acaricides suffer from a large limitation. 

Because of the hard delayed degradation, their 

residues usually remain in agricultural environment 

where they adversely affect the life of living 

organisms in natural ecosystem. Likewise, they are 

able to induce the production of resistant strains of 

ticks (Habeeb, 2010). Ethno-veterinary medicine 

covers people’s knowledge, skills, methods, practices 

and beliefs about the care of their animals (Moyo and 

Masika, 2008). In Kenya ethno-veterinary remedies 

are used among pastoral and farming communities in 

marginal areas (Njoroge and Bussmann, 2006). They 

are locally available and affordable to the farming 

communities (Moyo and Masika, 2008).  

Ethno-veterinary medicine provides 

valuable alternatives to and compliments the 

conventional acaricides especially where the latter is 

unavailable, unaffordable or inappropriate. Some of 

the ethnoveterinary remedies have been documented 

and some have been validated for their acaricidal 

properties. For example, certain plants have been 

found to possess strong acaricidal and/ or tick 

repellent properties. These include: Nicotiana 

tabacum, Vernonia amygdalina, Tephrosiavogelii, 

Chrysanthemum cinerariaefolium (Hlatshwayo and 

Mbati, 2005). The ethno-veterinary remedies of tick 

control practiced in western Ethiopia have been 

examined by a survey of farmers, followed by in 

vitro and in vivo testing of treatments that appeared to 

have potential to control ticks (Regassa, 2000). Some 

plants with acaricidal properties have some side 

effects on animals for example application of latexes 

of Euphorbiaobovalifolia caused alopecia in areas of 

skin smeared with the latex (Regassa, 2000). In 

Ethiopia in north Gondar the use of some plants to 

control tick in animal using some plants such as 

Birbira (Milletia ferruginea), Zikita (Calpurnia 

auera), endod (Phytolacca dodecandra) and others 

was reported (Melaku, 2013).  

In Kenya, farmers are reported to mix 100 

ml of nicotine with about 1litre of used engine oil to 

make oil dressing to kill ticks (Forse, 1999). Uses of 

ethno-veterinary remedies probably reduce tick-

burdens while maintaining endemic stability to tick-

borne diseases. However little work has been done to 

document and validate these ethno-veterinary 

remedies in Ethiopia (Regassa, 2000). 

 

9. The distribution of ticks in Ethiopia 
In Ethiopia, studies on tick fauna have 

begun early in the 19th century. Since then, different 

researchers from abroad and country determine the 

pattern of ticks and the TBDs; and ticks are common 

in all agro-ecological zones of the country (Pegram et 

al., 1981 and Morel, 1989). The main tick genera 

found in domestic animals of Ethiopia are 

Amblyomma, Hyalomma, Rhipicephalus, 

Haemaphysalis and Rhipicephalus (Boophilus) 

(Sileshi et al., 2007). 

Among the genera Rhipicephalus, 

Rhipicephalus lunulatus species were observed in 

Central Ethiopia (Sileshi et al., 2001), and 

Rhipicephalus muhasmae in Borena (Regassa, 2001), 

in wetter western areas of the country (Pegram et al., 

1981 and de Castro, 1994). Seyoum (2001) was 

recorded Rh. humoralis, Rh. cliffordi, Rh.compositus 

and Rh. distinctus in Wollo and Northeast areas. 

Rhipicephalus evertsi evertsi, “Red-legged tick” 

(Okello-Onen et al., 1999and Walker et al., 2003), is 

the most widespread species of Rhipicephalus 

(Sinshaw, 2000 and Solomon et al., 2004). 

Rhipicephalus pulchellus, “Zebra tick” (Okello-Onen 

et al., 1999and Walker et al., 2003), is distributed 

widely in the north eastern (Seyoum, 2001), eastern 

(Rahmeto et al., 2010) and southern rangel (Regassa, 

2001; Solomon et al., 2004) part of the country. 

Rhipicephalus simus, “Glossy tick” (Walker et al., 

2003), are found in northern (Sinshaw, 2000), eastern 

(Rahmeto et al., 2010), central (Sileshi et al., 2001). 

Of the genus Amblyomma four species that 

commonly infest cattle includes Amblyomma 

variegatum, A. gemma, A. lepidum and A. cohaerens 

and are known to exist in Ethiopia (Morel, 1989; 

Walker et al., 2003; Sileshi et al., 2007; Abunna et 

al., 2012). Regassa (2001) in Borena zone showed 

that A. variegatum, A.gemma and A. lepidum 

distributed in wider area of southern Ethiopia. From 

the studies of Abebaw (2004) in Jimma A.variegatum 

and A. coherense are widely distributed in south 

western Ethiopia. Amblyomma variegatum and A. 

cohaerens are the two most prevalent Amblyomma 

speciesin Awassa areas in decreasing order (Berhane, 

2004). 

In eastern Ethiopia, A.variegatum and A. 

gemma are the two most widely spread species 

(Bekele, 2002). Amblyomma gemma, “Gem-like bont 

tick” (Susan, 1998), is recorded in eastern and 

southern Ethiopia (Pegram et al., 1981 and de Castro, 

1994). Ambylomma variegatum and Ambylomma 

coherence in was also recorded in Haramaya (Kassa 

and Ayalew, 2012; Bedasso et al., 2014). It is clearly 

associated with dry types of vegetation or semi-arid 

rangelands (Morel, 1989 and Pegram et al., 1981). 

Amblyomma lepidum, "East African bont tick"(Susan, 
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1998), is most commonly inhabits arid habitats and in 

open bushed shrub or wooded grassland and its 

distributions overlap with Ambylomma gemma and 

that of Ambylomma variegatum (Walker et al., 2003) 

Two species of Rhipicephalus (Boophilus) sub genus 

are known to exist in Ethiopia, which include 

Rhipicephalus (Boophilus) decoloratus and 

Rhipicephalus (Boophilus) annulatus. The study done 

by Regassa (2001) in Borena zone; Sileshi et al 

(2001) in central Ethiopia; Assefa (2004) in Asella; 

Berhane (2004) in Awassa; and Yitbarek (2004) in 

Jimma; Dessie (2005) in Wolayta; Tesema and 

Gashaw (2010) in Asella; Seyoum (2001) in Wollo 

and Asosa area (Fantahun and Mohammed, 2012) 

indicated the distribution of Rhipicephalus 

(Boophilus) decoloratus. Rhipicephalus (Boophilus) 

annulatus is known to present in Gambella region 

and recorded by Pegram et al (1981) and de Castro 

(1994).  

In Ethiopia, about eight species of 

Hyalomma that affect cattle are identified, which 

includes Hyalomma marginatum rufipes, Hy. 

dromedarii, Hy. tuncatum, Hy.m. marginatum, Hy. 

impelatum, Hy. anatolicum excavatum, Hy. 

anatolicum anatolicum and Hy. albiparmatum 

(Pegram et al., 1981; Tiki and Addis; Sinshaw, 2000; 

Sileshi et al., 2001; Seyoum, 2001; Regassa, 2001; 

Bekele, 2002; Assefa, 2004; Ayalew et al., 2013 and 

Bedasso et al., 2014). Haemaphysalis aciculifer, 

Haem. Parmata and Haem.leachispecies of the genus 

Haemaphysalis are known to infest Ethiopian cattle 

and distributed in all parts of the country (Pegram et 

al., 1981; Seyoum, 2001; Sileshi et al., 2001 and 

Walker et al., 2003). 

 

10. Tick borne diseases and status of tick borne 

haemoparasitic disease in Ethiopia 

10.1. Tick borne diseases 

The term vector-borne disease refers to any 

of a broad array of infectious diseases caused by 

pathogens that are transmitted by arthropods or other 

biologic intermediaries. Although transmission 

usually occurs on blood feeding by an infected insect 

or acarine parasite, infection can also result when a 

vertebrate host ingests a vector or on contamination 

of a wound by infectious organisms in the feces of 

the arthropod intermediary. Regardless of the means 

of transmission, the vector, a critical component in 

disease transmission, engages in a lifestyle that is at 

least partially parasitic and that somehow contributes 

to its ability to both acquire and serve as a source of 

infection to animals (Bowman, 2009). Ticks are 

effective disease vectors, second only to mosquitoes 

in transmitting infectious disease (Le Bars, 2009).  

Some of the most important tick-borne 

diseases are East Coast Fever, Red water, 

anaplasmosis and heartwater. Many other fatal and 

benign babesiosis, theileriosis and anaplasmosis are 

also transmitted by various tick species (Jongejan and 

Uilenberg, 2004). These diseases generally affect the 

blood and/or lymphatic system and cause fever, 

anaemia, jaundice, anorexia, weight loss, milk drop, 

malaise, swelling of lymph node, dyspnoea, 

diarrhoea, nervous disorders and even death. Major 

cattle tick-borne diseases in Ethiopia are 

anaplasmosis, babesiosis, theileriosis (Mekonnen et 

al., 1992) and Dermatophilosis (Mekonnen, 1996). 

Besides to disease transmission ticks inflict a huge 

economic loss. TTBDs around the globe have been 

estimated at US$ 13.9 to US$ 18.7 billion annually 

leaving world’s 80% cattle at risk (Ghosh et al., 

2007). Bekele (2002) estimated an annual loss of 

US$ 500,000 from hide and skin downgrading from 

ticks, and approximately 65.5% of major defects of 

hides in eastern Ethiopia are from ticks. Furthermore, 

the costs associated with maintaining chemical 

control of ticks in tropical and subtropical regions of 

the world have been estimated at US$ 25.00 per head 

of cattle per year (Pegram,2001) 

 

10.2. Status of tick borne haemoparasitic diseases 

in Ethiopia 

Similar to other countries, there are a 

considerable number of economically important 

livestock diseases occurring in Ethiopia. Among 

others, tick borne haemoparasitic diseases are of the 

major constraints to the livestock industry of the 

country. Sileshi (1994) indicated the existence of 

Anaplasmosis, Babesiosis, Cowdriosis and 

Theileriosis (T. mutans), but their significance in 

terms of mortality and productive losses and the 

degree of enzootic stability are not yet very well 

known. Only Feseha (1983) reported a conservative 

estimate of birr 1 million loss annually through 

rejection or downgrading of hide and skin. Moreover, 

light to severe inflammatory reaction sometimes 

leading to surgical removal of teats are damages 

caused by ticks. There are no clinical or serological 

reports of the presence of either T.annulata or T. 

parva in Ethiopia. But, there is relatively 

uncontrolled movement of livestock from Sudan and 

Kenya, where these diseases and their vectors are 

found (Sileshi, 1994). In previous studies, conducted 

by Mekonin et al., 1992; Becerra et al., 1983; 

Radeley, 1980; B. bovis, T. orientalis and T. velifera 

were reported from Gambella region, western 

Ethiopia.  
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Table: 2. Existing TB haemoparasitic diseases in four regions of Ethiopia. 

Region  TBDs Samples Diagnostic Tests Sources 

Amhara Babesia species 

B. bigemina 

Theileria mutans 

Blood smear 

Lymph node 

impression 

Microscopic Seyoum, 

(2001) 

SNNPRS Babesia species 

Theileria species 

Blood smear 

Lymph node 

impression 

Microscopic Jewaro, (1986) 

Central 

Ethiopia 

Babesia species  Blood smear  Microscopic Wollega, 

(1997) 

Oromia Babesia species 

B. bigemina 

Theileria mutans 

Serum 

Blood smear 

Microscopic 

Serology (ELISA) 

Solomon et al, 

(1998) 

 

11. Basic biology and ecology of ticks 

All ticks are obligate temporary parasites of 

vertebrate animals and are characterised by a 

complex developmental cycle. All have three 

development stages (other than the eggs), namely 

larva, nymph, and adult (male and female). However, 

how these stages develop and how such development 

rates shape the duration of the life cycle in ticks is 

dependent upon the family of the tick. Ixodid and 

argasid ticks have different life cycles: the former 

feed for several days, while the latter feed only for 

minutes, and commonly at night time, while animals 

are resting in their burrows. Ticks that are restricted 

to the shelters of their hosts are said to exhibit 

‘endophilous’ behaviour, because these ticks live in 

close proximity to a suitable source of blood, and 

their development is not influenced by the weather 

outside the burrow. All argasid ticks and some ixodid 

ticks show endophilous behaviours (Ghosh et al., 

2007).  

Fed stages of the species that have evolved 

this survival strategy drop from the host inside the 

nest or burrow. This increases their chance of 

survival, because they moult in the shelter under a 

protected environment. The opposite type of 

behaviour, termed ‘exophilous’, involves the ticks 

waiting for a suitable host outside the burrow, 

exposed to the weather. Weather variables regulate 

the behaviour of such ticks while they are actively 

questing for a host. A complete section below is 

devoted to explaining how ticks find a host (Susan, 

1998). 

12. CONCLUSIONS AND 

RECOMMENDATIONS 

Ticks are obligate external blood feeding 

parasites that transmit a multitude of pathogens to 

animals and humans and induce huge production loss 

in livestock industry and creating serious public 

health problems in the world. Ixodid ticks and tick 

borne pathogens pose significant health threats to 

livestock in Ethiopia. The main tick genera found in 

Ethiopia are Amblyomma, Boophilus, Haemaphysalis, 

Hyalomma and Rhipicephalus. Tick-borne diseases 

of cattle such as anaplasmosis, babesiosis, cowdriosis 

and theileriosis (T. mutans) are present in Ethiopia. 

Heavy infestations by different tick species suppress 

the immunity of cattle and also damage teats and 

reduce productivity of animals and there are direct 

effects associated with tick infestation that leads to 

tick worry, anorexia and anemia. These all are the 

impacts of tick infestation so, to minimize tick impact 

appropriate and timely strategic control measures are 

crucial. The conventional method of controlling tick 

infestations in Ethiopia is application of acaricide, 

either by hand spraying, by hand dressing. The 

availability of vaccine is very small. The ability to 

induce an effective, sustained immunological 

response is crucial but needs improvement. Problems 

of acaricides resistance, chemical residues in food 

and the environment and the unsuitability of tick 

resistant cattle for all production systems make the 

current situation unsatisfactory and require the 

development of absolute control through effective 

vaccine. Therefore, in line with the above 

conclusions; the following recommendations were 

forwarded: 

 The government should monitor the use of 

potentially dangerous chemicals and 

conserve foreign exchange. 

 Intensive acaricide application to control 

ticks has a number of limitations, therefore, 

immunization together with strategic tick 

control are recommended for exotic and 

crossbreed cattle. 

 Research should be conducted on tick 

species and their epidemiology for the 

continuous understanding of improved 

control strategies. 

 Awareness should be given to animal 

breeder on problem of tick and TBD and 

different control method. 
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