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Introduction

Ectoparasites (Insecta and Arachnida) are a common 
risk to the livestock economy by infecting about 20-

80% population around the world. Ectoparasites depend 
on the host for shelter, food and other fundamentals for 
their survival and are mainly present on the skin and out-
growth of the skin (Rechav and Nutall, 2000). Ectopara-
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sites directly affect the livestock production and living of 
animals (Sajid et al., 2020). Ticks are the blood-sucking 
ectoparasites infecting chordates counting in mammals, 
reptiles, amphibians and birds. The transmission of diseas-
es in humans and animals is carried out by approximately 
of 10% species of hard and soft ticks ( Jongejan and Uilen-
berg, 2004). Food and Agriculture Organization (FAO) re-
ported that tick infestation is responsible for 7 billion US $ 
losses globally (Harrow et al., 1991).

Tick affects the animals by causing damage to hide (mod-
erating 20-30% of its features), toxin production, weight 
loss, reduced milk production and stunted growth (Ghar-
bi et al., 2006). Ticks are also responsible for the trans-
mission of viruses, bacteria, protozoan and viral diseases 
like anaplasmosis, babesiosis, theileriosis, ehrlichiosis and 
Crimean Congo hemorrhagic fever in dairy and meat an-
imals (Rajput et al., 2006). Tropical and subtropical areas 
are mostly affected by these diseases where the climate is 
suitable for the development and growth of ticks. The con-
dition is worse in these countries due to the unavailability 
of control practices (Sajid et al., 2017; 2020).  

Many species of ticks were recorded to be prevalent in 
sheep and goats in Baluchistan. Hyalomma (Euhyalomma) 
schulzei was reported and re-described for the first time in 
Balochistan (Kakarsulemankhel, 2011). Hyalomma (H.) 
aegyptium, H. anatolicum and Haemaphysalis flava are tick 
species that areresponsible for the transmission of the Con-
go virus in animals (Rizwan et al., 2019). Two hard tick 
species viz H. anatolicum and   H. aegyptium were reported 
from different localities including, Loralai, Sibi, Noshki, 
Qallat, and Harnai (Rafiq et al., 2015). Many breeds of 
sheep including Baluchi, Harnai, Rakhshani and Bibrik in 
Balochistan were infested with Haemaphysalis flava (Khan, 
2000). Keeping in view the importance of ticks like the 
risk of tick-borne diseases, and production losses, the pres-
ent study was planned to explore the prevalence of ticks in 
sheep and goat populations and the distribution of ticks in 
different breeds of sheep and goats in the district Quetta, 
Balochistan, Pakistan.

Materials and Methods

Study Area and Animal Sampling 
Balochistan is the biggest province of Pakistan covers a 
350,000 sq. km area. Its capital is Quetta and is in 29° 48” 
40’ to 30° 28” 4’ north latitude and 66° 14” 37’ to 67° 17” 3’ 
east longitude. During winter and summer seasons, vari-
ous breeds of sheep (Bibrik, Harnai, Balochi, Shinwar-Af-
ghani) and goats (Lehri, Patari and Khurasani), with dif-
ferent age groups that are less than one year, one to two 
years and two to three years of either sex were examined for 
the absence and presence of ticks. The study was approved 

by the ethical committee of Sardar Bahadur Khan Wom-
en’s University, Quetta, Balochistan. The standard guide-
lines for animal care were followed in this study.

Collection and Identification of Ticks
From infected goats and sheep, ticks were collected for 
physical examination and then placed in clean dried plas-
tic bottles and labeled properly. For further processing, the 
tick samples were sent to the laboratory of SBK Women’s 
University, Department of Zoology. Ticks were preserved 
in 70% ethyl alcohol. Under stereo microscope identifica-
tion of ticks was done by observing their morphology with 
taxonomic keys (Walker et al., 2003). For proper identifi-
cation and conformation some samples were sent to the 
Islamabad NARC (National Agricultural Research Cen-
tre) laboratory. 

Statistical Analyses
For data analysis Statistics version 8.1 was used after en-
tering proper data into the Microsoft spreadsheet along 
with appropriate coding. Descriptive analyses were per-
formed to determine the prevalence of ticks in goats and 
sheep. The Chi-square test was used for determining the 
risk factors (sex, breed, age) and the existence of tick dis-
tribution. The confidence interval was found to be 95% for 
significance and prevalence (P < 0.05) was settled for all 
the cases.

Results

The overall prevalence of tick infestation in the sheep 
and goat population of the Quetta district was 12.26%. A 
non-significant association (P > 0.05) of tick infestation 
with sheep and goat breeds was found in the present study. 
The highest prevalence of ticks was found in animals of 
1-2 years of age (15.79%), followed in order by less than 
one year (11.44%) and 2-3 years (9.06%) of age. Females 
(15.56%) were found more prone to tick infestation than 
males (9.20%). Among breeds of sheep, the highest preva-
lence of tick infestation was found in Bibrik sheep (13.60%), 
followed in order by Afghani sheep (12.50%), Balochi 
sheep (12.50%) and Harnai sheep (10.00%). Khurasani 
goat (15.15%) showed higher infestation as compared to 
Lehri goat (11.85%) and Sindhi goats (10.00%). The tick 
infestation was significantly (P < 0.05) higher in summer 
(18.81%) compared to winter (5.71%). Five species of 
ticks i.e. Ixodes (3.98%), Haemaphysalis (1.90%), Hyalom-
ma (7.38%), Rhipicephalus (7.14%) and Boophilus (2.62%), 
were prevalent in the study area. 

During winter tick infestation was higher in sheep (6.49%) 
than goats (4.76%). Among breeds Afghani sheep (9.62%) 
showed a higher prevalence while Sindhi goat (1.79%) 
showed the lowest prevalence. Rhipicephalus (3.81%) was 
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Table 1: Frequency distribution of ticks in sheep and goats during winter
Levels Total animals Ticks prevalence (%) Chi-

square
P-
ValueExamined Infected 

No. (%)
Hyalomma Boophilus Rhipi-

cephalus
Haema-
physalis

Ixodes

Breeds Balochi sheep 48 3 (6.25) 4.17 0.00 6.25 0.00 2.08 3.347 0.647
Bibrik sheep 61 3 (4.92) 1.64 1.64 3.28 1.64 1.64
Harnai sheep 70 4 (5.71) 2.86 1.43 4.29 1.43 2.86
Afghani sheep 52 5 (9.62) 3.85 0.00 3.85 1.92 1.92
Khurasani goat 69 5 (7.25) 4.35 1.45 5.80 0.00 1.45
Lehri goat 64 3 (4.69) 3.13 0.00 1.56 1.56 1.56
Sindhi goats 56 1 (1.79) 1.79 0.00 1.79 0.00 0.00
Total 420 24 (5.71) 3.10 0.71 3.81 0.95 1.67

Age 
(Year)

1 143 8 (5.59) 2.80 0.70 3.50 0.70 1.40 2.812 0.245
1-2 152 12 (7.89) 4.61 1.32 5.26 1.97 2.63
2-3 125 4 (3.20) 1.60 0.00 2.40 0.00 0.80
Total 420 24 (5.71) 3.10 0.71 3.81 0.95 1.67

Sex Male 195 8 (4.10) 2.56 0.51 2.56 0.51 1.03 1.755 0.185
Female 225 16 (7.11) 3.56 0.89 4.89 1.33 2.22
Total 420 24 (5.71) 3.10 0.71 3.81 0.95 1.67

Table 2: Frequency distribution of ticks in sheep and goats during summer
Levels Total animals Ticks prevalence (%) Chi-

square
P-
ValueExamined Infected 

No. (%)
Hya-
lomma

Boophilus Rhipi-
cephalus

Haema-
physalis

Ixodes

Breeds Balochi sheep 56 10 (17.86) 12.50 7.14 14.29 3.57 5.36 2.615 0.855
Bibrik sheep 64 14 (21.88) 14.06 3.13 9.38 1.56 7.81
Harnai sheep 60 9 (15.00) 8.33 3.33 11.67 1.67 3.33
Afghani sheep 52 8 (15.38) 7.69 5.77 9.62 3.85 1.92
Khurasani goat 63 15 (23.81) 14.29 7.94 11.11 4.76 6.35
Lehri goat 71 13(18.31) 14.08 2.82 9.86 1.41 4.23
Sindhi goats 54 10 (18.52) 9.26 1.85 7.41 3.70 11.11
Total 420 79 (18.81) 11.67 4.52 10.48 2.86 5.71

Age 
(Year)

1 128 23 (17.97) 11.72 4.69 10.94 2.34 5.47 4.563 0.102
1-2 152 36 (23.68) 15.13 5.26 13.82 3.95 7.89
2-3 140 20 (14.29) 7.86 3.57 6.43 2.14 3.57
Total 420 79 (18.81) 11.67 4.52 10.48 2.86 5.71

Sex Male 240 32 (13.33) 8.33 2.92 7.50 1.67 3.75 0.448 0.503
Female 180 47 (26.11) 16.11 6.67 14.44 4.44 8.33
Total 420 79 (18.81) 11.67 4.52 10.48 2.86 5.71

the most prevalent species of tick in small ruminants of 
district Quetta. During summer, out of 232 sheep, 41 
(17.67%) and out of 188 goats, 38 (20.21%) were found 
positive for tick infestation. Khurasani goat breed (23.81%) 
was a highly infested breed, while Harnai sheep (15.00%) 
showed the lowest prevalence. Among species of ticks, 
Hyalomma (11.67%) was the most prevalent in small ru-
minants. The frequency distribution of ticks in the sheep 
and goat population of district Quetta during winter and 

summer is given in Tables 1 and 2 respectively.

Discussion

Ticks are prevalent in many developing countries of Asia. 
The study in Baluchistan revealed the most abundant tick 
species Boophilus sp. (61.67%), followed by Haemaphysalis 
sp. (30.0%) and Hyalomma sp. (8.33%) (Noor et al., 2016). 
The most prevalent tick species in India was reported to 
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be Haemaphysalis bispinosa (100%), along with Hyalomma 
marginatum isaaci (7.29%), Rhipicephalus haemaphysaloides 
(3.13%) and H. anatolicum anatolicum (2.08%). The abun-
dance of ticks in these countries is higher than in Europe 
(Hostis and Seegers, 2002) and Australia (Mustafa et al., 
2014). Extensive research on tick prevalence and the relat-
ed risk factors was carried out in different districts of Pa-
kistan (Sultana et al., 2015; Sajid et al., 2017; 2020). Ticks 
act as a vector for many protozoal, viral and bacterial dis-
eases, so the study on tick prevalence and risk factors plays 
a crucial role in planning control strategies (Dantas-Tor-
res, 2012). Many threatening factors associated with tick-
borne infections observed and reported globally including 
changing environment, season, habitat, presence of a host, 
humidity, rainfall, temperature and altitude (Cadenas et al., 
2007; Greenfield et al., 2011; Sajid et al., 2017) breed, age, 
sex and nutritional status of the animal, pregnancy, lacta-
tion stage, husbandry practices and body condition (Sajid 
et al., 2011) and methods of application of acaricides (Bi-
anchi et al., 2003). 

Similar and different prevalence of tick species was also 
observed in different areas of Pakistan. Haemaphysalis 
(27.40%) followed by Rhipicephalus (21.92%) Boophi-
lus (11.89%) and Ixodes (7.35%) reported by Shah et al. 
(2015) in Peshawar. In the goat population of Sargodha, 
the prevalence of Hyalomma anatolicum (31.56%), Rhipi-
cephalus spp. (25.95%), Haemaphysalis spp. (21.07%), Ixodes 
spp. (15.46%), and Ambylomma spp. (5.93%) was reported 
by Manan et al. (2007). In Goat population of Dera Is-
mail Khan and Lakki Marwat of Northern, only Boophilus 
were observed while in sheep Hyalomma (33.3%) was re-
ported by Perveen (2011). In Muzaffargarh of the lower 
Punjab Hyalomma 42.7%, Rhipicephalus (37.6%) by Sajid 
et al. (2008) whereas, in Rawalpindi prevalence of Hya-
lomma (12%), Boophilus (8.1%), Haemaphysalis (5%) and 
Rhipicephalus (3.1%) determined by Durrani et al. (2008). 
Hyalomma (Euhyalomma) schulzei was observed and re-de-
scribed first time in Balochistan by Kakarsulemankhel, 
(2011). 

The present study was conducted in summer and winter, 
where the prevalence was 18.81% and 5.71% in the respec-
tive season. The same results were reported earlier by Riaz 
et al. (2017) who reported 77.7% in summer and 11.1% in 
winter. Sultana et al. (2017) reported 42.67% in winter and 
66.67 % in summer, while Manan et al. (2007) reported 
25.80% in summer and 6.73% in winter. The moist and 
warm environment in summer help ticks in their survival 
and as a result tick prevalence increased in the summer sea-
son (Ghosh et al., 2007).

In the current study, sheep and goats were found almost 
equally susceptible to tick infestation. The same results 
were described by Manan et al. (2007) from Peshawar with 

12.0% prevalence in goats and 12.8% prevalence in sheep, 
by Irshad et al. (2010) from Lahore with 41.53% in goats 
and 43.37% in sheep, by Riaz et al. (2017) from Multan 
with 43.6% in goats and 50.0% in sheep and by Sajid et al. 
(2017) from Khyber Pakhtunkhwa with 72.05% in goats 
and 81.47% in sheep. But these results differ from Rehman 
et al. (2017) because they reported more prevalence of ticks 
in goats (60.0%) as compared to sheep (11.1%). Perveen 
(2011) reported a higher prevalence in goats (10.8%) as 
compared to sheep (4.1%).

This is the first study carried out in Baluchistan that exhib-
itedmore prevalence in Bibrik sheep (13.60%) followed in 
order by Afghani sheep (12.50%), Balochi sheep (12.50%) 
and Harnai sheep (10.00%). Khurasani goat (15.15%) 
showed higher infestation as compared to Lehri goat 
(11.85%) and Sindhi goats (10.00%). Riaz et al. (2017) re-
ported the highest prevalence in Beetal goats (52.63%) fol-
lowed in order by Lohi (51%), Kajli sheep (50.0%), Teddy 
goats (39.37%) and Nacchi goats (42.69%). Haemaphysalis 
flava was found infesting many breeds of sheep includ-
ing Harnai, Bibrik, Rakhshani and Baluchi in Balochistan 
(Khan, 2000).

The results elaborated that female animals were more sus-
ceptible to tick infestation than males. Higher prevalence 
was described in many previous studies. Sultana et al. (2015) 
reported a 45.45% prevalence in females and 72.55% in 
males. Riaz et al. (2017) also reported the highest prev-
alence of ticks in females (48.52%) than males (45.16%). 
These results match with Sajid et al. (2017), who report-
ed 66.44% prevalence in males and 80.33% in females. 
Hormones like estrogen and androgen had an inhibitory 
and stimulatory effect on immune responses which result 
in higher susceptibility of females than males (Bilbo and 
Nelson, 2001). 

In the current study, the prevalence in animals of 1-2 years 
of age was found higher than young and adult animals. The 
prevalence was higher in summer than winter because the 
skin of animals is soft and plain and enables the ticks to 
attach more easily and for a longer period. These findings 
of Manan et al. (2007) showed more prevalence in young 
animals (15.8%) than in adults (13.9%). Sultana et al. 
(2015) reported 79.07% prevalence in young animals and 
44.83% prevalence in adults. Similarly, Sajid et al. (2017) 
reported 85.67% prevalence in young animals and 66.44% 
in adults. However, these results did not match with Shah 
et al. (2015) who reported higher tick prevalence in adults 
(60%) than in young animals (40%).

Conclusion

It is concluded that the different species of ticks were prev-
alent in the study area. The association of tick infestation 
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with different breeds of sheep and goats was non-signif-
icant. The prevalence of tick infestation in different age 
groups and sexes was also found non-significant. However, 
the prevalence of tick infestation was significantly high-
er in summer than winter. Ticks act as a vector for many 
protozoal, viral, and bacterial diseases, so the study on tick 
prevalence and risk factors plays a crucial role in planning 
control strategies against ticks to improve the health of 
sheep and goats.

acknowledgements

The authors are also thankful to the farming community 
of the study district for their cooperation during sample 
collection.

conflict of interest

The authors declare that they have no conflict of interest.

authors contribution

SS and AR conceived and planned the experiments. SS, 
GM, AS, RHAN and HMR contributed to sample prepa-
ration and carried out the experiments. HMR, MN and 
QA contributed to the interpretation of the results. SS 
and GM took the lead in writing the manuscript. AS and 
HMR contributed to the final version of the manuscript.

References

•	Bianch MW, Barre N, Messad S (2003). Factors related to 
cattle infestation level and resistance to acaricides in 
Boophilus microplus tick populations in New Caledonia. 
Vet. Parasitol.112: 75–89. https://doi.org/10.1016/S0304-
4017(02)00415-6

•	Bilbo SD, Nelson RJ (2001). Sex steroid hormones enhance 
immune function in male and female Hamsters. Am. J. 
Phys. Reg. Int. Comp. Phy. 280(2): 207-213. https://doi.
org/10.1152/ajpregu.2001.280.1.R207

•	Cadenas FM, Rais O, Jouda F, Douet V, Humair PF, Moret J, 
Gern L (2007). Phenology of Ixodes ricinus and infection with 
Borrelia burgdorferi sensu lato along and north and south-
altitudinal gradient on Chaumont Mountain, Switzerland. 
J. Med. Entomol. 44: https://doi.org/10.1603/0022-
2585(2007)44[683:POIRAI]2.0.CO;2

•	Dantas, Torres F (2012). Canine vector-borne diseases in Brazil. 
Parasit. Vectors. 1: 25. https://doi.org/10.1186/1756-3305-
1-25

•	Durrani AZ, Kamal N (2008). Identification of ticks and 
detection of blood protozoa in Friesian cattle by polymerase 
chain reaction test and estimation of blood parameters in 
district Kasur, Pakistan. Trop. Anim. Hlth. Prod., 40: 441-
447. https://doi.org/10.1007/s11250-007-9117-y

•	Gharbi M, Sassi I, Dorchies P, Darghouth P (2006). Infection of 
calves with Theileria annulata in Tunasia: Economic analysis 

and evaluation of the potential benefit of vaccination. 
Vet. Parasitol. 137: 231-241. https://doi.org/10.1016/j.
vetpar.2006.01.015

•	Gosh S, Bansal GC, Gupta SC, Ray D, Khan MQ, H Irshad, 
Shahiduzzaman M, Seitzer U, Ahmed JS (2007). Status of 
tick distribution in Bangladesh, India and Pakistan. Parasitol. 
Res., 101: 207-216. https://doi.org/10.1007/s00436-007-
0684-7

•	Greenfield BPJ (2011). Environmental parameters affecting 
tick (Ixodes ricinus) distribution during the summer season 
in Richmond Park, London. https://doi.org/10.1093/
biohorizons/hzr016

•	Harrow ID, Gration KAF, Evans N (1991). Neurobiology of 
arthropod parasites. Parasitol. 102: 559–569. https://doi.
org/10.1017/S0031182000073297

•	Hostis LM, Seegers H (2002). Tick-borne parasitic diseases 
in cattle current knowledge and prospective risk analysis 
related to the ongoing evolution in French cattle farming 
systems. Vet. Res. 33:599–611. https://doi.org/10.1051/
vetres:2002041

•	Irshad N, Qayyum M, Hussain M, Khan MQ (2010). Prevalence 
of tick infestation and theileriosis in sheep and goats. Pak. 
Vet. J., 30(3): 178-180.

•	Jongejan F, Uilenberg G (2004). The global importance 
of ticks, Parasitol., 129:3-14. https://doi.org/10.1017/
S0031182004005967

•	Kakarsulemankhel JK (2011). Re-description of existing and 
description of new record of tick [Hyalomma (Euhyalomma) 
schulzei] from Pakistan. Int. J. Agric. Biol., 13: 689–694.

•	Khan SN (2000). Production and marketing of small ruminants 
in District Mastung (Balochistan). M.Sc. (Hons.) Thesis, 
submitted to Sindh Agriculture Tando Jam.

•	Manan A, Khan Z, Ahmed B, Abdullah (2007). Prevalence 
and identification of ixodid tick genera in frontier region, 
Peshawar. Int. J. Agri. Biol. 2(1): 21-25.

•	Mustafa I, Shabbir RMK, Subhani M, Ahmad I, Aleem RAZA, 
Jamil S, Aslam M (2014). Seasonal activity of tick infestation 
in goats and buffalo of Punjab province (district Sargodha), 
Pakistan. Kafkas. Univ. Vet. Fak. Derg, 20(5): 655-662.

•	Noor J, Ahaduzzaman M, Hossain MMA, Hossain MA, Sarker 
MS, Rahim SA (2016). Prevalence and morphological 
identification of tick species infestation in goat in 
Chittagong, Bangladesh.  Res. Rev.: J. Vet. Sci. (2): 42-46. 
https://doi.org/10.17582/journal.vsrr/2016.2.2.42.46

•	Perveen F (2011). Distribution and identification of Ixodid tick 
species on livestock in Northern Pakistan. J. Agri. Sci. Tech., 
73-80

•	Rafique N, Kakar A, Iqbal A, Masood Z, Razzaq W (2015). 
Identification of three species of ticks Hyalomma anatolicum 
anatolicum, Hyalomma aegyptium and Dermacenter andersoni 
in Quetta City of Balochistan, Pakistan. Global Vet., 14 (6): 
842-847.

•	Rajput ZI, Chen S. Hu W, Arijo AG, Xiao C (2006). Importance 
of ticks and their chemical and immunological control in 
livestock. J. Zhejiang Uni. Sci., 7 (11): 912-921. https://doi.
org/10.1631/jzus.2006.B0912

•	Rechav Y, Nuttall PA (2000). The effects of male ticks on the 
feeding performance of immature stages of Rhipicephalus 
sanquineus and Amblylomma americanum (Acari: 
Ixodidae).  Exp. Appl. Acarol.24: 569-578.

•	Riaz M, Tasawar Z, ZakaUllah M (2017). An epidemiological 
survey on diversity and seasonal distribution of hard ticks 
in sheep and goats in Multan, Pakistan. J. Bio. Env. Sci. (1): 

https://doi.org/10.1016/S0304-4017(02)00415-6 
https://doi.org/10.1016/S0304-4017(02)00415-6 
https://doi.org/10.1152/ajpregu.2001.280.1.R207 
https://doi.org/10.1152/ajpregu.2001.280.1.R207 
https://doi.org/10.1603/0022-2585(2007)44[683:POIRAI]2.0.CO;2 
https://doi.org/10.1603/0022-2585(2007)44[683:POIRAI]2.0.CO;2 
https://doi.org/10.1186/1756-3305-1-25 
https://doi.org/10.1186/1756-3305-1-25 
https://doi.org/10.1007/s11250-007-9117-y
https://doi.org/10.1016/j.vetpar.2006.01.015 
https://doi.org/10.1016/j.vetpar.2006.01.015 
https://doi.org/10.1007/s00436-007-0684-7 
https://doi.org/10.1007/s00436-007-0684-7 
https://doi.org/10.1093/biohorizons/hzr016 
https://doi.org/10.1093/biohorizons/hzr016 
https://doi.org/10.1017/S0031182000073297 
https://doi.org/10.1017/S0031182000073297 
https://doi.org/10.1051/vetres:2002041 
https://doi.org/10.1051/vetres:2002041 
 https://doi.org/10.1017/S0031182004005967 
 https://doi.org/10.1017/S0031182004005967 
https://doi.org/10.17582/journal.vsrr/2016.2.2.42.46
https://doi.org/10.1631/jzus.2006.B0912
https://doi.org/10.1631/jzus.2006.B0912


NE  US
Academic                                      Publishers

      Journal of Animal Health and Production

March 2022 | Volume 10 | Issue 1 | Page 15

50-61.
•	Rehman A, Nijhof AM, Sauter-Louis C, Schauer B, Staubach 

C, Conraths FJ (2017). Distribution of ticks infesting 
ruminants and risk factors associated with high tick 
prevalence in livestock farms in the semi-arid and arid agro-
ecological zones of Pakistan. Parasit. Vectors. 10(1): 190. 
https://doi.org/10.1186/s13071-017-2138-0

•	Rizwan HM, Sajid MS, Abbas H, Qamar MF, Akram Q, 
Maqbool M (2019). Epidemiology and control of Congo 
fever in sacrificial animals of Pakistan. Vet. Sci. Res. 01(02): 
18-24. https://doi.org/10.30564/vsr.v1i2.1347

•	Sajid MS, Iqbal Z, Khan MN, Muhammad G, Needham G, 
Khan MK (2011). Prevalence, associated determinants, 
and in vivo chemotherapeutic control of hard ticks (Acari: 
Ixodidae) infesting domestic goats (Capra hircus) of lower 
Punjab, Pakistan. Parasitol. Res. 3(1): 601–609. https://doi.
org/10.1007/s00436-010-2103-8

•	Sajid MS, Iqbal Z, Khan MN, Muhammad G (2008). Point 
prevalence of hard ticks (ixodids) infesting domestic 
ruminants of lower Punjab, Pakistan.  Int. J. Agri. Biol., 10: 
349–51

•	Sajid MS. Iqbal Z, Shamim A, Siddique RM, Jawadul Hassan 
M, Rizwan HM (2017). Distribution and abundance of ticks 
infesting livestock population along Karakorum highway 
from Mansehra to Gilgit, Pakistan. J. Hellenic Vet. Med. 
Sci., 68(1): 051-058. https://doi.org/10.12681/jhvms.15556

•	Sajid M, Rizwan HM, Khan MK, Qudoos A, Atif F, Malik 
MA, Maqbool M (2020). Association of herd management 
with the infestation of ticks in domestic goats. J. Hellenic 
Vet. Med. Sci., 71(3): 2283-2290. https://doi.org/10.12681/
jhvms.25074

•	Salahuddin (2002). Congo Crimean hemorrhagic fever (CCHF) 
in Balochistan. Instt. Biochem., Univ. Balochistan, Quetta, 
Pakistan.

•	Semere K, Awol N, Tsegaye Y, Hadush B (2014). Hard Ticks of 
Camel in Southern Zone of Tigray, Northern Ethiopia.  J. 
Parasitol. Vec. Biol., 6(10): 151-155. https://doi.org/10.5897/
JPVB2014.0162

•	Shah A, Shah SR, Rafi MA, Noorrahim MS, Mitra A (2015). 
Identification of the prevalent ticks (Ixodid) in goats and 
sheep in Peshawar, Pakistan. J. Entomol. Zool. Stud.3 (2): 
11-14.

•	Sultana N, Shamim A, Awan M, Ali U, Hassan M, Siddique R 
(2015). First pilot study on the prevalence of tick infestation 
in livestock of Tehsil Hajira, Rawalakot, Azad Kashmir. Adv. 
Anim. Vet. Sci., 3: 430-4. https://doi.org/10.14737/journal.
aavs/2015/3.8.430.434

•	Walker AR, Bouattour A, Camicas JL, Estrada-Peña A, Horak 
IG, Latif AA, Preston PM (2003). Ticks of Domestic 
animals in Africa: a guide to identification of species. 
Bioscience Reports, Edinburgh Scotland, U.K.1-44.

https://doi.org/10.1186/s13071-017-2138-0 
https://doi.org/10.30564/vsr.v1i2.1347 
https://doi.org/10.1007/s00436-010-2103-8
https://doi.org/10.1007/s00436-010-2103-8
 https://doi.org/10.12681/jhvms.15556 
https://doi.org/10.12681/jhvms.25074
https://doi.org/10.12681/jhvms.25074
https://doi.org/10.5897/JPVB2014.0162 
https://doi.org/10.5897/JPVB2014.0162 
https://doi.org/10.14737/journal.aavs/2015/3.8.430.434
https://doi.org/10.14737/journal.aavs/2015/3.8.430.434

