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1. Introduction

Cattle breeding is very important for the Turkish econ-
omy. Animal products are raw materials of food, leather,
and textile industries. Konya province is one of Turkey's
most important livestock hubs. In Turkey, there are 18
million cattle. In terms of meat and milk production and
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Ticks are common in the world. Diseases caused by ticks and fleas bring
significant economic losses to the livestock industry. With the pathogens
they carry, Blood-fed ticks infect humans and domestic animals. This
study was conducted between January 01 and August 30, 2018, in the
Konya province of Turkey, to determine the prevalence and species of
ticks in cattle. 272 pieces of cattle were examined in terms of tick infesta-
tions. These cattle were selected from herds of 16 different cattle breeders
in 5 different regions of Konya. Ticks were collected by the simple ran-
dom sampling method. Tick infestation was detected in 70 (25.7%) pieces
of cattle that were examined during the study.

Tick infestation was followed in 68 (29.3%) pieces female cattle and 2
(5%) pieces male cattle. During the study conducted, the following results
had been determined; according to age, 12 (14.5%) of ticks were juve-
nile, 58 (30.7%) of them were adults, according to the body condition,
26 (23.4%) of them were good, 35 (26.1%) of them were average and 9
(33.3%) of them were week.

It is found that cattle in the study area were infested in the tick species
Rhipicephalus (Boophilus) annulatus 65/272 (23.9%) and R. bursa 5/272
(%1.8). 332 female and 304 male total of 636 ticks were collected from
the cattle. Genders were determined under a stereomicroscope. The high
tick infestation shows that fight against tick is a hard process, and plan-
ning is a must to reduce the tick burden in cattle. Besides, this study will
enable us to make suggestions to the relevant sectors in terms of parasitic
struggle in eliminating the health and economic problems caused by ticks
in the Konya province by determining the prevalence and species.

cattle population, Konya covers 5% of the country’s re-
quirements .

Ticks cause serious health problems and economic loss-
es in cattle. Ticks can cause restlessness, low productivity,
growth retardation, inability to gain weight, irritation, tox-

ic-allergic reactions, anemia, and even death. The number
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of parasites, age of the host, feeding status, and climatic
conditions determine the degree of parasite damage to the
host !, Tt has been reported that ticks are the most com-
mon vectors for human and animal diseases worldwide
after mosquitoes '*”. Along with the direct effects of ticks
on animal production and productivity, they transmit more
than 200 bacteria, viruses, protozoans, and rickettsia-borne
diseases to humans and domestic animals ™'

It is stated that out of 896 tick species diagnosed world-
wide, 702 of them are Ixodidae (hard ticks), 193 of them
are Argasidae (soft ticks) and 1 is from the Nuttalliellidae
family ', In Turkey, the Ixodidae family is common
except Anocenter and Amblyomma. Common lineages are
some species of Hyalomma, Rhipicephalus, Haemaphys-
alis, Ixodes, and Dermacentor "', In every development
period, ticks suck blood ™! and they cause damage to the
skin of hosts "', Without sucking blood, larvae can sur-
vive for two months, nymphs for one year, and adult ticks
for three years. Depending on the species, ticks live be-
tween 6 months and 3 years. During the day, they hide in
nooks and crannies, and the plaster crevices and cracks on
the wall. Females lay 25-100 eggs at a time, 200-15,000
in tOtal [6,8,11,12,13,14,15].

Single-hosted ticks (for example, Rhipicephalus spp.)
stays on the same host during all development stages.
Double-hosted ticks (for example, Hyalomma spp. and
R. bursa) stays on one host during the larval and nymph
stages then stay on another host during the adult stage.
Triple-hosted ticks (for example, D. marginatus, Ixodes
ricinus and Haemaphysalis punctata) stays on different
hosts during three development stages .

Ticks can easily detect the host by tracking chemical
substances such as ammonia emitted by the host, host vi-
brations, body temperature, and the carbon dioxide they
exhale ¥,

Ticks are common in our country and in different coun-
tries in the world. Ticks cause significant economic losses
due to loss of yield, death, and treatment costs "'*'”. By
determining the prevalence and types of ticks in the Kon-
ya province, this study will be beneficial to the relevant
sectors and the public in terms of fighting against diseases
and reducing economic losses.

2. Materials and Methods

2.1 Study Area

The study had been conducted in Turkey’s largest city
of Konya and its districts, within a total area of 40.838
sq km (Figure 1). Konya is located between 36°41
‘and 39°16’ north latitudes, and between longitudes of
31°14‘and 34°26’ east. The elevation of Konya is 1016

18 Distributed under creative commons license 4.0

meters above sea level. Konya is one of the important cit-
ies with a 926.217 cattle population ',

Figure 1. Physical map of Konya (study area marked with
red dots).

2.2 Study Period and Cattle

The study was conducted between January 1, 2018, and
August 30, 2018. 272 cattle which were selected from the
herds of 16 different cattle breeders and raised via tradi-
tional methods, were selected via the sampling method.

2.3 Determination of Sample Size

The required sample size was calculated according to

the formula below M.

_(196) P (1—Ps)
- (d)*

2.4 Sampling Methods

Simple random sampling method was used. The sam-
ples were inspected by randomly selected 272 cattle on
farms that were told by the breeders that ticks were pres-
ent without any ectoparasite control. Ticks found in cattle
were collected. The age, sex and physical appearance of
tick-infected cattle were noted during physical examina-
tion "', Cattle age was determined by checking the tooth
structure .

2.5 Collection and Protection of Ticks

Cotton with 70% alcohol was pressed on ticks that were

DOI: https://doi.org/10.30564/vsr.v3il.2634



Veterinary Science Research | Volume 03 | Issue 01 | June 2021

detected by macroscopic examination of cattle to prevent
mouth organelles to remain on the skin of the host. The
ticks were collected by pincer on the skin and placed in
vacuum tubes containing 70% alcohol. The species, gen-
der, age, sample collection time, the general name of the
parasite, the name of the cattle owner, and the sampling
location were written on the collection tubes and labeled
9 In our study, ticks were generally collected from the
ear, mouth, neck, chest, back, inner and outer parts of the
leg, lower chest, and tail.

2.6 Identification of Ticks

The tick samples were brought to Selguk University
Faculty of Veterinary Medicine, Department of Parasitol-
ogy Laboratory. Ticks were made transparent in lactophe-
nol and then fixed on a slide with Canada Balsam. With
the help of identification tools in the relevant literature,
ticks were examined under stereo microscopy and identi-
fied at the species level according to their morphological
characteristics %",

2.7 Data and Statistical Analysis

Data recorded in field studies evaluated by SPPS 25
(IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.) statis-
tical package program. n and % are used to introduce the
variables. Categorical data are relationships between the
determinants of ectoparasite prevalence and prevalence
percentage. Categorical data were analyzed by Fisher’s
Exact Test and Chi-Square test. For the significance level
of the tests, p <0.05 was accepted *').

3. Results

272 cattle identified in the study areas were examined
for tick presence. Tick prevalence was 25.74% (70/272)
in cattle (Table 1). In terms of species two tick species,
R. (B.) annulatus 23.90% (65/272) and R. bursa 1.84%
(5/272) were identified (Table 1). 636 adult ticks (332
females and 304 males), were collected from the cattle

(Table 2).

Table 1. Tick distribution in the Konya province

Cattle n=272
External parasites
Number %
Rhipicephalus (Boophilus) annulatus 65/172 23.9
R. bursa 5272 1.8
Total 70/272 25.7

n: number of examined animals

Table 2. Distribution of tick species collected in cattle in
Konya province

Gender Total
External parasites Male Female | Number of o
n=304 | n=332 Ticks ’
286 311
R. annulatus 04% 93.7% 597 93.9
18 21
R. bursa 6% 6.3% 39 6.1
Total 304 332 636 100
n: number of collected ticks

In terms of the gender of the host, R. annulatus was de-
tected more in females (27.6%) than males (2.5%) (Table
3). In terms of age, R. annulatus was detected more than
twice in adult cattle (29.1%) than juvenile (12%) (Table
3). In terms of the host body condition, it was determined
as weak (33.3%), average (26.1%), and good (23.4%), re-
spectively (Table 3).

R.bursa tick species were rarely detected in both male
(2.5%) and female (1.7%) cattle. Tick infestation rates
by age and body condition are demonstrated in the table
(Table 3). In our study, the significance level of the dis-
tribution of ticks in cattle according to age, sex, and body
condition was p <0.05.

Out of 597 detected R. annulatus ticks 286 of them
are male and 311 of them are female. Out of 36 detected
R. bursa ticks 18 of them are male and 21 of them are
female. No significant difference was found between the
female and male numbers of the collected ticks (Table 2)

Table 3. Percentage distribution of tick species in cattle by sex, age and body condition, number of cases

Gender %2 Age 12 Body Status %2
External parasites Male Female and Juvenile Senior and Good Average Week n=27 and
n=40 n=232 | P-value | g3 n=189 | P-value | poqq n=134 | P-value
1 64 10 . 25 . 9
R. annulatus 259, 27 6% . 12.1% 5529.1% Lost 22 5% 3123.1% 3339 ) oss
R. bursa ! 4 z.md 2 3 z.ind ! 4 0 z.md
: 0, 0, 0, 0, 0, 0,
2.5% 1.7% 0017 2.4% 1.6% 0159 1% 3% 0358
Total 2 68 12 58 26 35 9
5% 29.3% 14.5% 30.7% 23.4% 26.1% 33.3%
n: number of examined animals
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It was found that ticks cause redness, bleeding spots,
and abscessed lesions on the skins of some cattle.

4. Discussion

40-50% of the daily protein requirement of humans
should be met from animal-based foods to have a balanced
diet and adequate nutrition "**, In many countries, animal
production is one of the major driving forces of econom-
ic development. Besides, animal husbandry contributes
to social and economic development and the formation
of a healthy society, such as supporting a balanced and
adequate diet, an incentive to exports, supplying raw ma-
terials to factories, reducing unemployment in production
and service sectors *. Therefore, detection of ticks and
effective fight against them will reduce economic losses
and health problems.

There are many studies to detect ticks in cattle around
the world and Turkey. This study finds outs that, tick in-
festation was common (25.7%) in cattle. Different studies
around the world reported (16-89.4%) general tick infes-
tation in cattle >,

In Turkey, different researchers reported (9.5-48.9%)
general tick infestation in cattle '*'"*'** Our study shows
that R. annulatus (23.9%) was the most common species.
The rate of R. bursa is (1.8%).

In the studies conducted in different parts of the world,
different types of ticks have been identified than those
identified in our study. For example; Hyalomma detritum
(84.3%) " is the most common species in Tunisia, R. bur-
sa and H. m. marginatum are the most common species in
the Macedonian region of Greece. Boophilus annulatus, H.
detritum scupense, R. turanicus, R. sanguineus, I.gibbo-
sus, H. anatolicum excavatum, I. ricinus, D. marginatus,
Hae. inermis, Hae. punctata, and Hae. sulcata are other
identified species P, 4. variegatum, H. m. marginatum,
H. rufipes, H. truncatum, H. nitidum, R. annulatus, R.
muhsamae, R. senegalensis, R. sulcatus, R. turanicus, B.
annulatus, and B. geigyi are found species in the Republic
P In Japan, notified tick species are Hae. lon-
gicornis, A. testudinarium, B. microplus, Hae. flava, Hae.
kitaokai, I. ovatus, I. persulcatus . Hyalomma anatoli-

of Guinea

cum anatolicum and H. a. marginatum tick species are
found in the Dohuk province of Iraq *''.

Tick infestation in the Peshawar region of Pakistan
is (20.4%) in cattle and detected species are Boophilus
(43.4%), Hyalomma (36.7%), Rhipicephalus (16.9%),
and Amblyomma (3.1%) %', This is similar to the gen-
eral prevalence rate of ticks in our study (25.7%). Tick
infestation in cattle in Iran is (57%), and detected ticks
are Rhipicephalus, Haemaphysalis and Dermacentor,
Boophilus, and Ixodes lineages “*. B. microplus (40.7%)

20 Distributed under creative commons license 4.0

was found in cattle in the Uttaranchal state of India .
A. variegatu (38.2%), H. rufipes (18.4%), H. truncatum
(15.3%), R. appendiculatus (11.9%), R. evertsi evertsi
(6.3%), B. decoloratus (5.6%), R. praetextatus (2.2%), B.
annulatus (1.5%), A. lepidum (0.4%) and R. sanguineus
(0.2%) were identified in cattle in South Sudan ™. Study
conducted in Gazipur Bhawal region of Bangladesh
shows that (64.07%) of cattle hosts ticks. Reported ticks
are B. microplus (45.63%), R. sanguineus (36.89%), Hae-
matopinus euysternus (17.96%), Hemaphysalis bispinosa
(16.50%) have been reported !, It was determined that
tick infestation in studies conducted in Iran, India, Sudan,
and Bangladesh was much higher than our study. B. de-
coloratus (45%), A. coherence (24.4%), R. evertsi (15.6%),
and A. variegatum (15%) were collected from cattle in
the Assosa region of Ethiopia ¥ Identified and reported
ticks (89.4%) in the West Amhara region of Ethiopia in
cattle are A. variegatum (49.2%), B. decoloratus (21.2%),
H. marginatum (9.8%), Hya. truncatum (6.2%), R. evertsi
(6.6%) and R. pulchellus (5.3%) %, Tick infestation in
cattle in the Bench Maji region of southwestern Ethiopia
is (16%), and identified types are B. decoloratus (8%),
Amblyoma variegatum (4.7%), A. coherens (4.2%), Hae-
matopinus euysternus (3.8%) "', In the Bishoftub region
of Ethiopia, the infestation is (40.1%) in cattle, and report-
ed tick species are Amblyomma (67.6%) and Boophilus
(32%) Y. It is reported that cattle in the Gondor region
of Ethiopia are infested with Boophilus (6.81%), Ambly-
omma (2.92%), Hyalomma (5.84%), and Rhipicephalus
(1.94%) ). Except for one, four separate studies conduct-
ed in Ethiopia, indicate that the general tick prevalence is
higher than the rate in our study. Detected ticks in cattle
in the Karakorum, Pakistan are (77.9%), and as species,
Hyalomma anatolicum and R. microplus were identified
™1 According to a study in Punjab province of Pakistan
detected ticks in cattle are (42.4%) and most of these are H.
anatolicum (29%) 7.

It is understood that the rate of tick infestation detected
in two different studies conducted in Pakistan is two to
three times higher than the rate indicated in our study. A
study conducted in the Gazipur Bhawal region of Ban-
gladesh, indicate that the prevalence was higher in the se-
niors, and females were more infested with ectoparasites
than males, and the parasite infestation rate in cattle in the
free rearing system was higher than in other cattle breed-
ing system. All of these are similar to our study .

Turkey also researched different regions to detect ticks
in cattle and the commonly reported species are Haema-
physalis, Hyalomma, Boophilus, Dermacentor, Rhipiceph-
alus and Argas ",

Tick infestation in the study conducted in Van City in

DOI: https://doi.org/10.30564/vsr.v3il.2634



Veterinary Science Research | Volume 03 | Issue 01 | June 2021

Turkey is (48.88%) and H. excavatum, H. anatolicuin,
and Dermacentor spp. are identified species **. Accord-
ing to our study, the prevalence is very high and the spe-
cies are different. In the study conducted in Kayseri, tick
infestation was (17%) and R. turanicus, R. sanguineus,
R. annulatus, R. bursa, H. anatolicum anatolicium, H.
a. excavatum, H. detritum, Hae. sulcata, Hae. parva, D.
marginatus, and O. lahorensis are identified species .
The determined prevalence rate is close in our study, only
two species R. annulatus and R. bursa are found similar.
Hae. parva (33.8%), B. annulatus (21.1%), H. margina-
tum (19.7%), Hae. concinna (15.5%), R. bursa (7%) and
D. marginatus (2.8%) were identified in the Sivas-Zara re-
gion in Turkey in cattle . In our study, the two identified
species are similar. Species of Hyalomma, Rhipicephalus,
and Haemaphysalis in cattle (14-57%) have been reported
in the study conducted in the Elazig province in Turkey "*.
Prevalence was similar in our study, and only Rhipicepha-
lus was found as lineage. Tick infestation in cattle (29.9%)
in the study in Malatya in Turkey and the surrounding area
B4 similar to our study. In the Burdur province, ticks in
cattle are (21.8%), and reported species are R. turanicus,
R. annulatus, H. marginatum, Hae. parva, D. marginatus
21 The infestation was similar in our study, R. annulatus
was similar to the species. A study conducted in Ankara
City in Turkey indicates ticks are (19.16%) and identified
species are Hae. parva, Hae. Punctate and Hae. sulcata ™.
The infestation rate is close to our study, and different tick
species are identified. In Aydin, Izmir and Manisa Cities
of the western Aegean region of Turkey, reported species
are H. marginatum (37.39%), H. excavatum (18.89%), H.
detritum (13.68%), H. anatolicum (0.86%) and H. rufipes
(% 0.07) Y. These are completely different from the tick
species identified in our study area. In the study conducted
in Van and Ercis of Turkey, the infestation is (37.5%) in
cattle and 12 tick species are identified **. The infestation
rate and variety of species are very high compared to our
study. In the Kiitahya province of Turkey, ticks are found
in (9.5%) of the cattle and the identified species is R. an-
nulatus, D. marginatus, Hae. parva, Hae. punctat, Hae.
sulcata, H. marginatum, 1. hexoganus, 1. ricinus, R. bursa,
R. sanguineus and R. turanicus "> Prevalence is low but
the number of species identified is very high compared to
our study. In the Afyon City of Turkey, the infestation is
(18.12%) in cattle, and reported species are R. bursa, R.
sanguineus, R. turanicus, H. marginatum, H. detritum, H.
excavatum, D. marginatus, D. niveus and Hae. sulcata Bl
The prevalence is similar in our study, as specie with only
similar identification is R. bursa. Another study reported
that R. bursa is widespread in the Mediterranean and the
Black Sea regions of Turkey .

Distributed under creative commons license 4.0

A study conducted in the year 1988 in the Konya
province of Turkey reported R. bursa, H. a. anatolicum,
H. a. excavatum, H. detritum, and R. turanicus species
%1 Compared to our study, R. bursa is the only similar
spicy among five species belonging to the reported two
lineages. In another study conducted in the year 2006 in
the Konya province of Turkey, identified species are R.
bursa, R. turanicus, R. sanguineus, H. a.anatolicum, H. a.
excavatum, H. m. marginatum, 1. ricinus, D. marginatus, O.
lahorensis and Hae. parva ®™. One can say that identified
species is very high compared to our study and the only
concordance is seen for R. bursa.

Turkey is located in the subtropical climate zone. Since
there is a variety between regions, diseases transmitted by
ticks are seen in all regions.

Rhipicephalus bursa, R. turanicus, R. sanguineus and
R. (B) annulatus is a significant number in Turkey. R. bur-
sa completes the development process mostly in sheep,
goats, cattle and horses. R. (B) annulatus is mostly seen in
cattle, domestic ruminants such as sheep and goats.

As it is seen in other parts of Turkey, both R. bursa
and R. (B) annulatus was determined in cattle in Konya.
Rhipicephalus bursa species is a vector for B. ovis, B.
bigemina, B. bovis, B. caballi and T. ovis, while R. (B)
annulatus is a vector for Babesia bigemina, B. bovis and
Anaplasma marginale. R. sanguineus is a vector of B.
canis, B. gibsoni, Ehrlichia canis, Rickettsia rickettsi and
Hepatozoon canis. Rhipicephalus sanguineus species is a
vector of B. canis, B. gibsoni, Ehrlichia canis, Rickettsia
rickettsi and Hepatozoon canis.

L. ricinus it is seen in the coastal regions of Turkey. It
carries disease factors such as Babesia bigemina, B. diver-
gens, B. microti, Anaplasma phagocitophylum, Borrelia
burgdorferi, Tick borne encephalitis virus, louping-ill
virus. Ixodes ricinus that are important vectors of terms in
Turkey could not be identified in this study because it is
not beachfront Konya region.

Hyalomma spp. has in every climate zone in Turkey
significantly affect human and animal health. H. anatoli-
cum, H. detritors H. excavatum, H. marginatum and H.
aegyptium is widely seen in Turkey, Hyalomma spp. has
not been observed in cattle in this study. H. marginatum
corresponds to Crimean-Congo Hemorrhagic Fever virus,
H. anatolicum is the vector of Theileria annulata and T.
equi (B. equi).

Haemaphysalis parva, Hae. punctata, Hae. sulcata
and Hae. inermis have been identified In Turkey, While
Haemaphysalis species are more common in humid and
temperate regions, Konya region has not been seen due
to hot and dry summers and cold and rainy winters. Hae-
maphysalis species are vectors for Anaplasma centrale,
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Anaplasma marginale, B. bigemina and Theileria buffeli/
orientalis.

Dermacentor marginatus, D. niveus and D. reticulatus
have seen in Turkey. These species are vectors for Babesia
caballi, T. equi (B. equi) and B. canis. These species are
not found in cattle in Konya region %,

It is understood from studies that tick infestation is still
at high levels in many parts of the world. It is considered
that the prevalence of tick infestation is high in Turkey
and the world because of drug resistance and inadequate
parasite control. Climatic conditions in the research areas,
precipitation, the feeding and sheltering conditions of the
animals, and tick collection time interval could be effec-
tive in facing different tick species and variability of their
prevalence. Besides, conducting the study before or after
the parasite control may differ the results .

Although there is success about spicy diversity in ex-
ternal parasite control in the study areas R. annulatus is
still widespread (23.9%). This important fact indicates
that there are still things to do in tick control. The reason
why some tick species are not observed in our research
area could be the result of the transition to closed system
(barn) animal husbandry and excessive ectoparasite con-
trol. However, this may bring into mind that tick species
may also be seen in unexamined herds in the same region.

5. Conclusions

This research determines that tick infestation still
threatens animals at high rates. The main reasons for these
are; ticks hide in places where acaricides cannot reach,
host selectivity of ticks, their ability to suck blood from
every creature, their ability to survive for years even in
adverse weather conditions, and the difficulties in their
fight and control due to their resistance to acaricides. If
even a small number survive after the pesticide appli-
cation, many new tick infestations may occur thanks to
their high reproductive ability. Besides, the fact that wild
animals are effective in feeding and spreading ticks ag-
gravates tick control and cause unsuccessful results. Thus,
eradication of ticks is not fully possible "'

Ticks attack the host only to feed and leave the host af-
ter feeding "**. Therefore, these protection measurements
should be taken; new animals entry into the herd should
be controlled, the animals should be well fed and cared
for, the animals should not be sheltered in closed areas
for a long time, and the animals in the shelters should be
ranged on sunny days “'".

To fight against the ticks and diseases caused by ticks,
fighting methods based on species of ticks, their preva-
lence, hosts they prefer, their effects as vectors, the risk
map about which hosts they use as reservoirs should be

22 Distributed under creative commons license 4.0

determined ', It is important to prevent ticks from con-
tact with animals in the prevention of zoonotic diseases
transmitted by ticks. As a result, it is ensured that diseases
transmitted by ticks do not pass to animals. Thus, it is
ensured that zoonotic diseases are not transmitted from
animals to humans. It is of great importance to provide
personal protection in preventing the spread of these dis-
eases.

As a result of the research, when the potentially harm-
ful effects of ticks in terms of health and economy are
evaluated, it will shed light on future studies as this is an
up-to-date problem in the region.

Special Thanks

This study was supported by the Scientific Research
Projects Coordinator of Selguk University with project
number 18202005 and produced from the doctoral thesis
approved by Selguk University Health Sciences Institute.

Special thanks to animal breeders who helped us in
the field during our study, laboratory personnel of Selcuk
University Faculty of Veterinary Medicine Parasitology
Department, Selcuk University Scientific Research Proj-
ects Coordinator who supports this project, and Selguk
University Health Sciences Institute.

Ethics Committee Approval

Selguk University Faculty of Veterinary Medicine Ex-
perimental Animal Production and Research Center Ethics
Committee was approved by decision number 2017/178
dated December 29, 2017.

Authors Contribution

This research is designed and directed by U. Uslu. A.
Kiigiikyaglioglu collected ectoparasites from the specified
animals. Genre identification and statistical analysis are
conducted by U. Uslu and A. Kiiciikyaglioglu. This article
is prepared by A. Kiigiikyaglioglu.

References

[1] Turkish Statistical Institute. Livestock Statis-
tics, https://web.tuik.gov.tr/ 2020, Access Date:
23.11.2020.

[2] Urquhart GM, Armour J, Duncan JL, Dunn AM,
Jennings FW. Veterinary Parasitology, 2nd ed. 1996,
141-205, Blackwell scince Ltd, UK.

[3] Walker AR, Bouattour A, Camicas JL, Estrad-Pena A,
Horak IG, Latif AA, Pegram RG, Preston P. Ticks of
Domestic Animals in Africa: A guide to Identification
of Species. Bioscience Reports. 2003, 1-227, Edin-
burgh Scotland U.K.

DOI: https://doi.org/10.30564/vsr.v3il.2634



Veterinary Science Research | Volume 03 | Issue 01 | June 2021

[4] Taylor MA, Coop RL, Wall RL. Veterinary Parasitol-
ogy. 3rd ed. 2007, Blackwell publishing Ltd. UK.

[5] Mullen GR, Durden LA. Medical and Veterinary
Entomology. Second, Ed. Academic Press. Elsevier.
20009.

[6] Wall R, Shearer D. Veterinary Ectoparasites: Biology,
Pathology and Control. Second Edition. 2001, Black-
vell Science Ltd. Osney Mead, Oxford OX2 OEL, 25
John Street, London WCIN 2BS, UK.

[7] Karaer Z. Kene Kaosu, 18. National Parasitology
Congress, September 29 - October 5, Denizli, Ab-
stracts. 2013, 7-8, KONF04.

[8] Aktas M. Ixodida (Keneler), In: Arthropodoloji. Eds:
Karaer Z, Dumanli N, 1st. 2015, 67-81, Ankara, Me-
disan Pres.

[9] Guglielmone AA, Robbins RG, Apanaskevich DA,
Petney TN, Estrada-Pefia A, Horak IG, Shao R,
Barker S. The Argasidae, Ixodidae and Nuttalliellidae
(Acari: Ixodida) of the world: a list of valid species
names. Zootaxa. 2010, 2528: 1-28. www.mapress.
com/zootaxa.

[10] Bursali A, Keskin A, Tekin S. Ticks (Acari: Ixodida)
infesting humans in the provinces of Kelkit Valley, a
Crimean-congo hemorrhagic fever endemic region in
Turkey. Exp Appl Acarol. 2013, 59 (4), 507-15.

DOI: 10.1007/s10493-012-9608-z.

[11] Tmar R, Umur $. Veterinary Parasitology According
to Animal Species. 2015, Ankara: Giines Bookstore.

[12] Kettle DS. Medical and Veterinary Entomology,
2ndEd. 1995, 323-43, 517-57 Cambridge, UK: CAB
Int.

[13] Dik B. Veterinary Entomology. 2015, S.U. Printing
House, Konya.

[14] Aydin L. Tick Infestation in Cattle. In: Parasitic Dis-
eases in Veterinary Medicine. Eds: Inci A, 2nd Edi-
tion. 2016, 326-336, Izmir: Meta Pres.

[15] I¢a A. ick Infestation. In: Parasitic Diseases in Veter-
inary Medicine. Eds: Yukar1 BA, 2nd Edition.2016,
1010-1019, Izmir: Meta Pres.

[16] Gl A, Giinyakt1 Kili¢ S. Lice Species of Hair Goats
Slaughtered in Bingdl Municipality Slaughterhouse,
Dicle Univ Vet Faculty Journal. 2016, 2(1):48-53.
Electronics: ISSN: 1308-0679.

[17] Kandemir C, Taskin T, Kosum N, Un C. Importance of
Flea Infestations and Ways of Strunggle in Small Rumi-
nant Husbandry. J. Anim. Prod. 2019, 60(1):75-88.
DOI: 10.29185/ hayuretim.511108.

[18] Thrustfield M. Veterinary epidemiology, 2nd Ed.
1995, 182-198, U.K. Blackwell science Ltd.

[19] Aiello SE, Mays A. Merck Veterinary Manuel, Eighth
Edition. 1998, Philadelphia. Pennsylvania-USA, A
Merck and Rhone-poulenc Company.

Distributed under creative commons license 4.0

[20] Pace JE, Wakeman DL. Determining the age of cattle
by their teeth. 2003, CIR253. Florida Cooperative
Extension Service, Institute of Food and Agricultural
Sciences. University of Florida, Gaines ville, FL.

[21] Agarwal BL. Basic Statistics, New Age International,
(P) Limited Publishers, 2nd ed. 2003, 832, New Del-
hi.

[22] Serka. Development Agency, Kars Cattle Breeding
Sector Report and Action Plan, 2017. Date of Access:
April 2018.

[23] Manan A, Khan Z, Ahmad B, Abdullah. Prevalence
And Identification Of Ixodid Tick Genera In Frontier
Region Peshawar. Journal of Agricultural and Bio-
logical Science. 2007, 2(1), 21-25. ISSN 1990-6145.

[24] Rahbari S, Nabian S, Shayan P. Primary report on
distribution of tick fauna in Iran. Parasitol Res. 2007,
2: 175-1717.

DOI: 10.1007/s00436-007-0692-7.

[25] Rony SA, Mondal MMH, Begum N, Islam MA, Af-
froze S. Epidemiology of Ectoparasitic Infestations
in Cattle at Bhawal Forest Area, Gazipur, Bangl. J.
Vet. Med. 2010, 8(1) 27-33.

DOI: 10.3329 / bjvm.v8i1.7399.

[26] Kebede N, Fetene T. Population dynamics of cattle
ectoparasites in Western Amhara National Regional
State, Ethiopia, Journal of Veterinary Medicine and
Animal Health Vol. 2012, 4(1), 22-26.

DOI: 10.5897/JVMAH11.006.

[27] Onu SH, Shiferaw TZ. Prevalence of ectoparasite
infestations of cattle in Bench Maji zone, southwest
Ethiopia, Vet. World. 2013, 6(6), 291-94.

DOI: 10.5455/vetworld.2013.

[28] Gebreselama M, Zeru F, Romha G. Identification and
prevalence of ectoparasites in cattle and sheep in and
around Bishoftu town, central Ethiopia, Animal and
Veterinary Sciences. 2014, 2(4), 124-29.

DOI: 10.11648/j.avs.20140204.17.

[29] Sajid MS, IgbalZ, ShamimA, SiddiqueRM, Jawad-ul-
HassanM, RizwanHM. Distribution and abundance
of ticks infesting livestock population along Kara-
korum highway from Mansehra to Gilgit, Pakistan.
J Hellenic Veterinary Medical Society. 2017, 68: 51-
S8.

DOI: 10.12681/jhvms.15556.

[30] Sayin F, Dumanli, N. Epizoothiological studies on
tick (Ixodidea) species seen in domestic animals in
Elazig province. A.U. Vet. Fak. Derg. 1982, 29, 344-
362.

[31] Giiler S, Ozer E, Erdogmus SZ, Kéroglu E, Bektas
I. Tick (Ixodidea) species found in cattle, sheep and
goats in Malatya and some Southeastern Anatolian
provinces. Doga- Tr. J. of Veterinary and Animal Sci-

DOI: https://doi.org/10.30564/vsr.v3il.2634 23



Veterinary Science Research | Volume 03 | Issue 01 | June 2021

ence. 1993, 229-231.

[32] Yukart BA, Umur S. Distribution of Tick (Ixodoidea)
Species in Cattle, Sheep and Goats in Burdur prov-
ince. Turk J Vet Anim Sci. 2002, 26, 1263-1270.

[33] Cigek H. Epizoothiological Studies on Haemaphysa-
lis Species in Ankara province. Turk J Vet Anim Sci.
2004, 8: 107-113.

[34] Yilmaz AB, Deger MS. Determination and Seasonal
Distribution of Tick Species on Cattle and Sheep in
the Van and Ercis Region. Van Veterinary Journal.
2011, 22 (3), 133-137. ISSN: 1017-8422; e-ISSN:
1308-3651

[35] Ica A, Ozkan F. Distribution of Tick Species Spread
in Kiitahya Vicinity. Turkish Journal of Parasitology.
2015, 39: 117-123.

DOI: 10.5152/tpd.2015.3849.

[36] Eser M, Cicek H. Studies on Tick (Ixodoidea) Infes-
tation in Sheep, Goats and Cattle in Afyonkarahisar
province. Kocatepe Vet J. 2018, 11(4): 385-393.
DOI: 10.30607/kvj.440715.

[37] Bouattour A, Darghouth MA, Miled LB. Cattle infes-
tations by Hyalomma ticks and prevalence of Thei-
leria in H. detritum species in Tunisia. Vet Parasitol.
1996, 65: 233-245.

[38] Papadopoulos B, Morel PC, Aeschlimann A. Ticks of
domestic animals in the Macedonia region of Greece.
Vet Parasitol. 1996, 63: 25-40.

[39] Tomassone L, Camica JL, Pagani P, Diallo OT,
Mannelli A, de Meneghi D. Monthly dyanimics of
ticks (Acari: Ixodida) infesting N'Dama cattle in the
republic of Guinea. Exp. App. Acarol. 2004, 32: 209-
218.

[40] Yamane I, Nishiguchi A, Yashi SK, Zeniya Y. Cross
sectional survey of ixodid tick species on grazing
cattle in Japan. Exp. Appl. Acarol. 2006, 38: 67-74.

[41] Omer LT, Kadir MA, Seitzer U, Ahmed JS. A survey
of ticks (Acari: Ixodidae) on cattle, sheep and goats
in the Dohuk, Governorate, Iraq. Parasitol. Res.
2007, 101:179-181.

[42] Stuti V, Yadav CL, Kumar RR, Rajat G. Seasonal Ac-
tivity of Boophilus microplus on Large Ruminants at
an Organised Livestock Farm. Journal of Veterinary
Parasitology. 2007, 21(2): 125-128.

[43] Salih DA, Julla II, Hassan SM, El Hussein AM,
Jongejan F. Preliminary survey of ticks (Acari: Ixo-

24 Distributed under creative commons license 4.0

didae) on cattle in Central Equatoria State, Southern
Sudan. Onderstepoort Journal of Veterinary Re-
search. 2008, 75: 47-53.

[44] Fantahun B, Mohamed A: Survey on the Distribution
of Tick Species in and Around Assosa Town, Ethio-
pia. Res. J. Vet. Sci. 2012, 5: 32-41.

DOI: 10.3923/1jvs.2012.32.41.

[45] Teshome D. Prevalence of Major Skin Diseases in
Ruminants and its associated Risk Factors at Univer-
sity of Gondar Veterinary Clinic, North West Ethio-
pia, J Res Development. 2016, Volume 4, Issue 1, 1-7.
DOI: 10.4172/jrd.1000138.

[46] Batool M, Nasir S, Rafique A, Yousaf I, Yousaf M.
Prevalence of Tick Infestation in Farm Animals from
Punjab, Pakistan. Pak Vet J. 2019, 39(3):406-410.
DOI: 10.29261/pakvetj/2019.089.

[47] Aydin L, Bakirci S. Geographical distribution of ticks
in Turkey.Parasitol Res. 2007, 101 (Suppl 2): 163-
166. DOI: 10.1007/s00436-007-0694-5.

[48] Deger S, Tasc1 S, Akgiil Y, Alkan i. Van ve Yone-
sinde Evcil Hayvanlada Ektoparaziter Dermatitisler.
Y.Y.U. Vet. Fak. Derg. 1994, 5(1-2) 155-61.

[49] Yay M, Yazar S, Aydin L, Sahin I. Investigation of
Tick Species on Sheep and Cattle Around of Kayseri,
E.U.Journal of Health Sciences. 2004, 13 (2), 25-9.

[50] Mamak N, Genger L, Ozkanlar YE, Ozgelik S. De-
termination of Tick Species and Treatment of Cows,
Sheep and Goats in the Sivas-Zara Region, Turkey
Journal of Parasitology. 2006, 30(3), 209-12.

[51] Bakirer S, Sarali H, Aydin L, Latif A, Eren H, Kara-
geng T. Hyalomma rufi pes (Koch, 1844) infesting
cattle in the West Aegean region of Turkey. Turk. J.
Vet. Anim. Sci. 2011, 35(5): 359-363.

DOI: 10.3906/vet-0910-160.

[52] Goksu, K. Studies on the Bioecology of
Rhipicephaluis bursa canestrini and Fanzago 1977
(Acarina: Ixodidae) in field and laboratory condi-
tions. A.U. Vet. Fak. Derg. 1969, 16(14): 275-312.

[53] Cantoray R, Dik B. Rural research on Bayticol pour-
on tick activity, Eurasian J Vet Sci. 1988, 4, 1, 279-
284.

[54] Ekici OD, Seving F. " Seroepidemiology of Babesia
bigemina in cattle in Konya province, Turkey: En-
demic status ", Bull Vet Inst Pulawy. 2009, 53, 645-
649.

DOI: https://doi.org/10.30564/vsr.v3il.2634



