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ABSTRACT 

The livestock sector plays fundamental role in Pakistan's economy, and a variety of 
ruminants (cattle and buffaloes) are raised to meet the rising demand for milk, meat, and hide 

goods. Ticks are the most common vectors for the transmission of tick-borne disease and 
several pathogens to animals and people. Ticks are widespread in Pakistan due to the 
country's favorable subtropical climate, and they parasitize large and small ruminants, 

causing infestation and mortality, as well as economic losses to herdsmen. Therefore, the 
study aimed to investigate the tick’s epidemiology in large animals in the selected Southern 

regions of Pakistan, during the year 2020-21, along with the identification of infesting ticks 
and their associated risk factors.  For this purpose, a total of 2637 tick specimens were 
collected from 2813 animals and seven tick species belonging to five genera were identified 

from examined animals. The identified species were A. variegatum, D. marginatus, H. 
anatolicum, H. excavatum, H. dromedarii, Hae. punctata and R. sanguineus. D. marginatus 

was not found on buffaloes, while A. variegatum, Hae. punctata and H. excavatum were not 
recorded on cows. Age and sex of the animals were non-significantly (p > 0.05) associated 
with the prevalence of tick infestation. However, the females and younger animals were 

significantly (p ≤ 0.05) infested with ticks as compared to males and older animals. The most 
common sites of tick attachment were the tail and ear regions, while the thigh region was the 

least common. This study concluded that H. anatolicum is the most prevalent tick species 
found on both hosts (cows and buffaloes), which bear a major risk of protozoan transmission 
in the livestock population and may badly affect the health status and production of the 

animals.  

Keywords: Amblyomma, dermacentor, hyalomma, prevalence, risk factors, ticks. 

INTRODUCTION 

The economy of Pakistan is 
primarily depends upon the agriculture 
business because Pakistan is an agro-based 

country. Livestock is one of the major 
subsectors of Pakistan’s agriculture, and it 

contributes nearly 12% of the country's 

gross domestic product (GDP) of Pakistan 

(Economic Survey of Pakistan, 2021-22).  
Ticks are well-known for having a 

severe influence on animals (wild, 

domestic) and human health by infesting 
and transmitting a wide range of 

pathogens. In Pakistan, ticks infestation is 
the major problem faced by livestock 
keepers and these tick species remain the 
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significant source for the spread of tick-
borne diseases. For example, in Pakistan, 

the Hyalomma anatolicum spreads 
babesiosis, anaplasmosis, theileriosis, 

ehrlichiosis, and spirochaetosis and 
Amblyoma spreads heartwater disease and 
ehrlichiosis in (Jabbar et al., 2015; 

Gondard et al., 2017). All of these 
illnesses are economically significant, 

inflicting not only significant losses each 
year by decreasing milk and meat output, 
causing abortions and frequently causing 

mortality, but also resulting in significant 
expenditures due to management methods. 

The climatic conditions of Pakistan 
are warm and humid and are recorded as 
most favorable for tick distribution, 

growth and development and especially 
the Hyalomma, Amblyomma and 

Rhipicephalus species of ticks, etc are 
endemic in Pakistan (Rehman et al., 2017; 
Rehman et al., 2022). Ticks are widely 

distributed in different ecological and 
geographical regions of Pakistan and cause 

severe problems for livestock holders who 
are mainly low-income farmers associated 
with the marketing of milk and dairy 

products (Karim et al., 2017). In Pakistan 
majority of the farmers are unaware of tick 

species and their side effects on humans 
and animals even though consider all ticks 
as one species (Jabbar et al., 2015). 

The study aimed to investigate the 
tick’s epidemiology in large animals in the 

selected Southern regions of Pakistan, 
along with the identification of infesting 
ticks and their associated risk factors and 

the tick-borne diseases transmitted through 
these ticks.  

MATERIAL AND METHODS 

Study Area and Tick Collection 

Five different districts (Dera Ismail 

Khan, Bhakkar, Bannu, Mianwali, and 
Peshawar) of Pakistan were selected in the 

Southern regions and the collection was 
done randomly from these sites to perform 
the study objectives of identification of 

infesting tick species and tick-borne 
diseases along with the associated risk 

factors. A cross-sectional study was 
conducted from May 2020 to May 2022 

for tick distribution, collection, and 
estimation of their prevalence and 
epidemiology. The overall climate of the 

area is very dry with little humidity and 
winter is mild with hot summers. These 

study areas are hot spots for livestock 
rearing and therefore, such environment 
was quite favorable for ticks transmission 

and incidence. A total of 30 farms were 
visited from the 05 districts of Pakistan 

including Dera Ismail Khan, Bhakkar, 
Mianwali, Bannu and Peshawar were 
visited and a total of 2637 tick specimens 

(1190 males and 1447 females), were 
collected from 500 animals including 300 

cows and 200 buffaloes. 

Examined Sites of Animal and Tick 

Preservation 

The study included random 

sampling from the farmers of study areas 

and a proper questionnaire Performa was 
developed to record all the necessary 
information from the farmers about the 

ticks transmission, incidence and health 
hazards to the infested animals. Animals 

were properly restrained before collecting 
specimens from the animal body. The 
body sites were thoroughly examined 

including ear, tail, neck, dewlap, shoulder, 
udder and testes. The healthy, as well as 

non-healthy animals (goats, sheep, 
buffaloes, and cattle), were screened to 
collect ticks. Ticks were preserved in a 

tube containing 70 % alcohol labeled with 
host species, body location, sample ID, 

and farm ID. Specimen and host-related 
information such as breed, species, age, 
and sex were also recorded on predesigned 

Performa.  

Investigation of Risk Factors and 

Identification of Ticks 

The preserved tick samples were 
sent to the Parasitology Laboratory and 
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identified at the species level under a 
stereomicroscope using morphological 

keys (Walker et al., 2014; Jamil et al., 
2022). The statistical program for social 

science (SPSS) version 20 was used to 
assess the data about tick prevalence and 
other related risk variables, using One-way 

ANOVA test with a p-value of 0.05 
considered significant for risk factors 

linked with tick burden. 

RESULTS AND DISCUSSION 

Ticks belong to the phylum 

Arthropoda of Kingdom Animalia and are 
notorious for infesting and transmitting a 

wide range of pathogens in the wild and 
domestic animals. In Pakistan, ticks 
infestation is the major problem faced by 

livestock keepers and these tick species 
remain the significant source for spread of 

tick-borne diseases including protozoal, 
bacterial and viral diseases viz Crimean 
Congo hemorrhagic fever (CCHF), Lyme 

disease, babesiosis, rickettsiosis, 
anaplasmosis, and borreliosis. The 

symptoms of these parasites range from 
moderate itching and irritation to great 
aggravation and weariness, malnutrition, 

and even mortality due to tick-borne 
parasite infection. In national and 

international communities, such diseases 
are regarded as public health or veterinary 
issues. There is relatively little information 

available regarding the identification, 
prevalence, and distribution of tick 

infestation in specific geographical areas, 
particularly in these study areas. (Ramzan 
et al., 2020; Ullah et al., 2023; Sarfraz et 

al., 2023). 
A total of 2637 tick specimens 

(1190 males and 1447 females), were 
collected from 500 animals including 300 
cows and 200 buffaloes. Seven tick species 

belonging to five genera were identified 
from examined animals. The identified 

species were A. variegatum, D. 
marginatus, H. anatolicum, H. excavatum, 
H. dromedarii, Hae. punctataand R. 

sanguineus. D. marginatus was not found 

on buffaloes while A. variegatum, Hae. 
punctata and H. excavatum were not 

recorded on cows in the current study 
areas (Table 1). Ramzan et al., (2020) 

collected and identified D. marginatus 
from buffaloes, not from cows which is 
contradict the current study. The 

difference in findings may be due to 
climatic/geographical variations. 

H. anatolicum was recorded most 
prevalent tick species followed by H. 
dromedarii, R. sanguineus, H. excavatum, 

D. marginatus, A. variegatum and Hae. 
punctata (Figure 1). Many early 

researchers had also reported H. 
anatolicum a dominant species from 
various areas of Pakistan, for example; 

Ramzan et al., (2019) from district Multan; 
Rehman et al., (2017) from arid and semi-

arid zones; Sultana et al., (2015) from 
Rawalakot and Jafarbekloo et al., (2014) 
from border of Iran-Afghanistan. 

It was also recorded that older and 
female hosts carried more ticks than 

younger males (Table 2). Burger et al., 
(2014) reported similar findings on age 
and sex-wise tick prevalence. Different 

researchers Kabir et al. (2011) and Singh 
and Rath (2013) and Kabir et al. (2011) 

concluded that younger animals infested 
higher as compared to older ones, not 
support the current study findings. The 

older animals can be less infested with tick 
species due to the development of 

immunity against ticks or their body 
becomes unsuitable for tick attachment. 
The significant differences in tick 

infestation were recorded among animal 
breeds (χ 2 = 63.83, P<0.001, and df = 3), 

where crossed hosts/animals had a smaller 
tick population than local animals (P < 
0.001). No significant difference was 

noted between exotic and crossbred 
animals (Table 3). The female tick 

population was high in all districts as 
compared to males (Table 2). 

The prevalence of tick species in 

Dera Ismail Khan, Bhakkar, Bannu, 
Mianwali and Peshawar districts was 

22.07, 20.86, 20.06, 19.30, and 17.70 %, 
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respectively. The highest tick population 
was collected from different areas of Dera 

Ismail Khan while the lowest was from 
areas of Peshawar. The presence of a high 

tick population in Dera Ismail Khan may 
be due to the presence of reservoirs for 
tick hosts and favorable climatic 

conditions for tick growth and 
development. Our findings are in line with 

the findings of Ullah et al., (2022) and 
Jamil et al., (2021; 2023) who also 
collected the highest tick population from 

Dera Ismail Khan. 
Out of 300s, 64.58 % were infested 

with tick species, while out of 200 
buffaloes, 56.31 % were infested as shown 
in Figure 2. It was also noted that in poor 

body conditions (poor body scores) 
animals were highly infested with tick 

burden as compared to healthy animals. 
Similar findings have been reported by 
Ramzan et al., (2019). A sum of 36.26 and 

63.75 % tick prevalence was recorded in 
cows and buffaloes, respectively (Table 4). 

Among body parts of animals, the 
tail and ear were found the most preferable 
sites for tick attachment in the present 

study (Table 5) while Shoaib et al., (2021) 
reported that external genitalia was the 

found most favorite site for tick 

infestation. The dissimilarities in the 
findings may be due to changes in host 

breeds. Researchers Ali et al., (2016); 
Ramzan et al., (2020) and Jamil et al., 

(2021; 2022) reported the udder as the 
most infested site of ticks which is not in 
line with the previous study. According to 

the researchers Atif et al., (2012b) and 
Abbasi et al., (2017), the udder, perineum, 

and external genitalia were the most 
attached sites for ticks in animals. 

Nili Ravi breed of buffaloes was 

highly infested with tick species than 
Kundi and the Friesian breed of cows was 

highly infested with ticks while crossbreed 
was found resistant (Figures 3 and 4). 

Table 1: Tick species caught in cows and 

buffaloes 

Tick collected 
Hosts 

Cows Buffaloes 

Amblyomma variegatum  ☓  ✓  

Dermacentor marginatus ✓   ☓  

Hyalomma anatolicum ✓  ✓  

Hyalomma excavatum  ☓  ✓  

Hyalomma dromedarii ✓   ✓  

Haemaphsalis punctata  ☓  ✓  

Rhipicephalus sanguineus ✓  ✓  

 

Table 2: Sex-wise tick species collected from different districts of the study area 

Species Dera Ismail 

Khan 

Bhakkar Bannu Mianwali Peshawar 

Male Female Male Female Male Female Male Female Male Female 

A. variegatum 41 40 30 36 35 47 37 36 23 34 

D. marginatus 36 37 36 48 31 38 34 31 33 39 

H. anatolicum 49 56 49 51 44 58 39 39 38 48 

H. excavatum 37 51 37 42 31 39 31 37 27 32 

H. dromedarii 34 48 30 41 31 38 28 59 31 38 

Hae. Punctata 32 43 34 39 30 34 33 32 28 35 

R. sanguineus 37 41 32 45 32 41 30 46 30 31 

Total 266 316 248 302 234 295 232 277 210 257 

582 550 529 509 467 

Grand total 2637 
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Table 3: Effect of host characters on tick burden in cows and buffaloes  

Variable Statistics Cows Buffaloes 

Breed 

P-value  <0.001 0.206  

95% CI NA -14.760–1.460 

Wilcoxon-statistic  50.370
A
  2356 

Age 
P-value <0.001 0.040 

Spearman’s rho  0.290  0.172 

Sex 
P-value <0.001 0.004 
95% CI 6.740–35.560 4.620–25.310 

Wilcoxon-statistic  63.830
A
 2586  

Note: NA= Not applicable; CI= Confidence interval; A Kruskal-Wallis χ
2 

Table 4: Intensity of tick species infection in cattle and buffaloes recruited from various districts of 

Pakistan's southern territories. The P-value indicates the result of the Chi-square test. 

Tick collected 
Hosts 

P-value 
Cows Buffaloes 

A. variegatum 0.00 359  

D. marginatus 363 0.00  
H. anatolicum 213 258  
H. excavatum 0.00 361 P< 0.001** 
H. dromedarii 171 207  
Hae. punctata 0.00 340  
R. sanguineus 209 156  

P < 0.001 = Highly significant (***). 

Table 5: Prevalence percentage (percentage) of tick species on various body parts of examined animals 

(cows and buffaloes). 

Species 
Body parts 

Udder Ear Tail Testes Dewlap Shoulder Genitalia Neck Legs Thighs 

A. 

variegatum 14.00 82.00 147.00 82.00 31.00 1.00 2.00 0.00 0.00 0.00 

D. 

marginatus 32.00 98.00 135.00 61.00 34.00 0.00 0.00 0.00 0.00 0.00 

H. 

anatolicum 57.00 118.00 170.00 91.00 28.00 2.00 3.00 2.00 0.00 0.00 

H. 

excavatum 41.00 108.00 125.00 59.00 30.00 0.00 0.00 1.00 0.00 0.00 

H. 

dromedarii 52.00 114.00 128.00 49.00 32.00 0.00 1.00 2.00 0.00 0.00 

Hae. 

punctata 10.00 79.00 137.00 73.00 37.00 0.00 3.00 1.00 0.00 0.00 

R. 

sanguineus 34.00 95.00 131.00 67.00 36.00 0.00 0.00 2.00 0.00 0.00 

Total 240.00 694.00 973.00 482.00 228.00 3.00 9.00 8.00 0.00 0.00 

Prevalence  9.10% 26.31 36.90 18.27 8.64% 0.11% 0.34% 0.3% 0.00 0.00 % 

%  % % %     %  
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Figure 1: Prevalence percentage of tick species on selected animals  

 

Figure 2: Number of infested and non-infested cows and buffaloes 

 

Figure 3: Cow breed-wise tick infestation percentage 
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Figure 4: Buffaloes breed-wise tick species prevalence 

CONCLUSION 

Ticks are the main threat to 

humans and animals which are widely 
distributed. The current study concluded 

that H. anatolicum is a dominant and 
widely distributed tick species followed by 
H. dromedarii, R. sanguineus, H. 

excavatum, D. marginatus, A. variegatum, 
and Hae. punctata. Female and young 

animals carry high tick population than 
males and old while crossbreed carried the 
least number of ticks as compared to local 

animals.  
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