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Abstract: Globally, tick infestation and tick-transmitted diseases affect the health of domestic species and cause mze economic losses. The current
study imvestizated the prevalence of tck species in the zoat population in the Dismict of 5ibi, Province of Balochistan, Pakistan. A total of six
villages were selectad three from Tehsil Sibi: 1) Ehajjak, if) Eurak, i) Marghazsni and three from Teheil Lehrd: i) Taro Lasl Shah i) Trihaar, and
iii)) Tehri Behramani. A total of 300 animals (50village) were randomby selected The prevalence of ticks associated with age, zender, and varions
housing systems was recorded. Tick samples were collected, processed for morphological examination umder stereomicroscope, and mowmted for
=ross identfication. The data was snalyzed wsing the Chi-square test, Fisher's exsct test using SPSS5 software, and M5 Excel frequency disorbution.
A total of 198 animals were fiound infested with ticks, resulfing in an overall prevalence of §6%. Specifically, 150 animals were examined from
each Tehsil with 96 and 102 animals infested with dcks in the Sibi and Lehn tehsils, respectively, resulting in 64.0 and 68.0%: prevalence rates.
The prevalence of ticks in Fhajjsk, Eurak, snd Marshazani villazes was recorded as 33.0, 29.0, and 34.0%. respectvely. The prevalence of ock
infestation in Tare Lal Shah, Trihaar, and Tehn villages was 35.0, 30.0, and 37.0%, respectively. The gender, age, and type of housing system
showed an overall tick prevalence of 5. 0%, In the present study, .4mblyonmma vartegarum (50%5), Ripicephalis samguimens (35%%), and Hyalomma
rumcarum (15%) were observed. The prevalence of ticks was associated with risk factors such as sex (females) and age (old age) of goats, as well
&z housing (mud-type) systems. The study forused on tick prevalence, emphasizing the importance of tick conmol, production, and the prevention
of tick-bome diseases. This is the frst report on the prevalence of ticks in goats in the Sibi Diswmict of Balochistan, Pakistan.

Keywords: Multi-tick mfection, 4mbiyorma varieganm, Riipicephaius ranguimeus, Hiaiomems rumoanm

1. Introducton

Globally, fick mfestation and tick-tansoutted diseases affect the health of domestic species. The seventy of fick-transmmtted
diseases depends on various factors such as area, amimal population, anmmal species, soclo-economy, and techniques used for
controling tick mfestzton (Ghosh and Gawrav., 2014). It has been reported that vanous types of ticks tansmut the diseases to
different species of animals m Pakistan (Jabbar et al., 2015). More ocowrence of tick infestation was reported dunng the summer
and spring seasons compared to other seasons (Ramezan et al., 2020). Tick infestation can lead to direct losses, including anemia,
skin and udder damage, and transfer of tick toxms, as well as mdect losses, meluding mortality and tick-transmutted diseases. The
worldwide armual loss of USD 3.24 billion from ticks 1= estimated m 2022 {de la Fuente et al | 2023).

In Pakistan, the burden of ticks affects the dacline of pulk produchion and causes skin damage and hides ultimately mnpacting
the economuc aspects of the dawy sector and the leather mdusiry (Ullzh et al, 2022). Worldwide, the tick burden 15 an mmportant
problem that affects the economy. It 15 well-established that fick mnfestation ocours m diverse species of ammals, meludmg sheep,
goats, cattle, and buffalo (Monfared et al., 2015).

It has been proven that fick infestation ocowrs m vanous species of nminants m Pakistan, inchiding goats (Khan et al., 2019).
Detailed epidemmuological studies are needed m vanious agriculhural clmane regions of the country to enhanee owr understanding of
tick infestation. Previously, no study had been conducted regarding the prevalence of tick infestation m goats m Sibi District,
Pakistan. In this study, we mported the fick prevalence in goats m two Tehsil or sub-districts of district Siba, Pakistan. This
prelmunary survey provides information on tick infestation, whach wall help implement control and prevenfion measures and
Judicious usage of dmgs against ficks.

2. Materialz e Method:

1.1, Study Area and Sample Collection

Based on climate, physiography, soul type, and land use, Pakistan is dnaded mto lﬂag:m—emlugl.calm (1}IndusDelta,(u}
Southem imigated plain, (1) Sandy desert, (iv) Northern omgated plain, (v) And, {(v1) Wet mountains, (vii) Northern mountzins,
{(vin) Western dry mountains, [nc}[h'}mestm‘nplataauand(xj Sulaiman pledmont (Khan, 2004}, ThJ_»"hﬁ_'rm_\mcn.dmmdmﬂ:Le
Chsinet of Sibe, Provines of Balochistan, Pakistan, situated between the longitude of 29.33°-29 55N and the latitude of 67.53°-
67.88°E, at the confluence of the Indus Plains and Sulaiman Ranges. The district is divided mio the Sib and the Lelm sub-districts
or tehsils. In the present study, the sample size of the farms was caleulated from a large population of goats with a desired precision
of 10% and a confidence mterval (T} of 95%. In the first phase of the study, six willages were selected: three from tehsil Sita
{Ehajjak, Kwrak, and Marghazani) and three from tehsil Lebn {Tare Laal Shah Tnhar, and Tehn Bebramani). In each village, 50
zoat farmers were randomly selected and mterviewsd using a questionnawe (Table 2). In the second phase of the study, taxonome
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identification of goat ticks was camed out. A totzl of 300 arumals (30A1llage) were randomly selected, and 2 physical exammation
was conducted to record the tick infestzfion. Information such as the mumber of goats, age, gender, breeds, and mtensity of ticks on
each goat was recorded.

i HEARCEERE FROVIERCE MIEF

b

P Y,

Figure 1. {A) Pakistan showing Balochistan FProvince (B) Map of the region of Balochistan Pakistan srrow indicates the Sibd and the other
regions in the Balochistan Pakistan,

1.2, Tick: Sample Preservation

Tick samples were collected m glass bottles contaming 70%% ethyl aleohol and were brought to the Vetermary Parasitology
Laboratory at the Smdh Agneultore Unrversity, Tandojam Pakistan. Briefly, ticks were washed with distilled water, boded in 2 10%
potassium hydroxide sohifion for 30 munutes, cleared with a 10%: glacial acefic acid for 5 munutes, washed again, and staimed with
2 10% acd fuchsme for 2 mmutes. The ticks were washed, debydrated with a senes of ethyl zlechol dilntions and pure ethyl alechel,
cleared 1 clove oil, and mounted wath Canada balsam. The moaphelogical charactenistics of ticks were exammed under a
stereomicroscope (Irshad et al, 20100 and identified accordng to morphological properties (Estrada-Pena et al, 2004). The ticks
were processed and morphologically examined under a stereomicroscope and identfied (Trshadet al, 2010; Estrada-Pena et al ,
20043

1.3, Permanent Mounting of the ticks

Permanent mounts of ticks were prepared on glass shides using Canzada balsam as a sticking agent. A cover shp was apphed over
the specimens to make them permanently mounted in the Parzsitology laboratory at SAU, Tandojam. Then, the slides were kept in
an incubator at 37C.

14, Data Analysiz

The animal-level prevalence of ticks was caleulated as the number of animals infested with =1 fick drided by the total number
of anmals examuned The overall fick prevalence (ammal and herd levels) was compared between or among different zones and
different age groups using the Chi-square fest. Fisher's exact test was emploved to compare the prevalence of ticks among the zoat
populaton. A P-value of =0.05 was considered as stahstcally mgmificant Data were analyzed using M5 Excel for frequency
distribution and SPSS software version 2.0 (Damel, 2010).

3. EBesulis

A total of 300 anmmals were exanined from two Tehsils of the Sibi distact, out of which 198 ammals were infested with ticks,
resulting m an overzll prevalence of 66% in the Sib Distnet. Specifically, 150 anmmals were exanuned from each Tehsil, with 96
and 102 ammals mfested wath ticks m the Sibi and Lehn tehsils, respectively, resulting m prevalence rates of 64.0 and 63%. The
prevalence of ticks mn Khajjak, Eurzk, and Marghazani willages was recorded as 33.0, 29.0, and 34%, respectively. The prevalence
of tick mfestaiion m Taro Lal Shah Trhaar, and Tebn villages was 35.0, 30, and 37%, respectrvely. The proportion of tehsil-wise
tick mfestztion m goats in the distrct of Si was non-ngmficant (P=0 6698). The highast mumber of arimals found infested was 34
in Marghazam, followed by 33 and 29 amimals m Ehajjak and Eurzk, respectively. The proportion of village-wise tick infestahion
in goats m Sibi was non-sigruficant (P=0.803).

The data related to age and gender prevalence mdicates that, overall, 198 anumals wath a prevalence percentage of 56% were
found mfested with ticks in the study area. Maxomum tick infestation, 108% prevalence, was recorded in femazle goats compared to
male goats at 90%:. It showes that the proportion of female goats was considerably higher than that of mzle goats i the study area in
district Sibi. The proportion of zender-wise tick infestafion in goats in distnet 51t was non-significant (P=0.2008).
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The mmajority (32%) of animals found infested with ficks belonged to the age group zbove 24 months, compared to 68and 48%
of animals under the age groups of 13-24 months and 0-12 months, respectively. This indicates that masommwm tick mfestation was
found in goats aged above 24 months, and the sumsmm fick infestabon was observed in goats aged 0-12 months. The propertion
of age-wise tick mfestation In goats m distet St was mgmficant (P=0.0128). The data indicated that, overall 198 goats, with a
prevalence percentage of 66%, were found infested with ficks m the study area, indicating those kept under open cottages and moud-
type bouses. Masarmmm tick infestation, 80%6, was recorded in goats reared under mmd-type housing, followed by goats reared undar
open and cottage-type houses, wath tick prevalance of 65.0 and 53%, respectively. The proportion of housing-wise tick infectation
in goats in the distriet of Sibn was sigmficant (P=0.0625). The majonty, 29.6%, of owners used handpicking of ticks, while 22.2%
used Ivermectin injection for ick control in goats. Additonally, 16.7% used cloth sozp mrced with water, 12.9% used black mobile
ol (used engine oul}, 11.1% used spray, and only 7.4% of the farmers used ash for tick control m goats n the study area.

The seventy of infestation was categorized as low (1-20 ticks on the body), medmm (21-50 ticks on the body) and high (zbove
50 ficks on the body). The 132, 34.3, and 50.5% of the cases were categonzed as low, medium and high seventy, respectively. In
the present study, three fick species/genera, 4. variegamm (Figure 2), B sanguinens (Figure 3), and H sruncanom (Figure £) were
obsarved. The proportion of 4. varieganm, B sanguineus, and H. suncanm was recorded as 50, 35, and 15%% format, respectively.
This 15 the first time we reported the prevalence of ficks m the Sita District of Balochistan. Pakistan All the results are shown
Tables 1,2, and 3.

v

Figure 3 — Male of Rhimcephalus sanguinens mder stereonmucroscope (10m%).
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Figure 4 — Famale of Hjalomma runcanem under stereomicroscope (10%).

Mo Mame of Tebsil Mo of Animels examsned
1 Sim 150
2 Lehd 150
Totsl 300
Prevalence of tick infestation in zoat atdistict Sibd
Ehaijak 50
Frak 50
Marghazzni 0
150 o6
Prevalence of tick infestation in zoat at tebsil lebri distmict Sibd
Taro Lal Shah 50
Tribear 50
Tehri 50
150 102
{Gender wise prevalence of tick infestation in Zoat at dismict Sibi
1 Male 150
2 Femsle 150
Totzl 300 198
Aze wise prevalence of tick infestation in zoat at district Sibi
1 0-12 100
1324

Mud type house 100
300 198

Table 1 — Prevalence of tick infestation in a goat population at various Dhstricts Tehsils of Balochistan, Pakistan.

Mo, Control method applied Ho. of

Hand picking of ticks 20

Permethrin Spray (Tyfon) 30

Ivemmectin 50

Ash (mixtare of charcoal) 0

Black mohbile oil (Used Engine Ol 35

Cloth seap mixed water 45

170

Table ? — Tresmenss applisd by oamers against tick infestation in the distmict of Sibd, Pakistan

Emu\..p.u;u.—-
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Nr Sewerity Animal infested
1 Low 30
2
3

Madinm 68
Hish 100

Total 198

Tdentified ficks in Foats At dsEc SibL

N Type of Ticks Mo. Ticks

1 Amblyomma variesanon 60

2 Rbipicephalus sanguiners . 42

3 Higlomma frumcatum 18

Total 120
Tabile 3 — Severity of tick infestation in 2 goat population of Balochistan, Pakistan.

4. DHzcussion

In thes study, the overall prevalence of ticks in goats was 66% 1 the Sibi district, Pakistan. The prevalence of ticks m S1bi and
Lelm teh=ils was recorded as 64.0 and 68.0%, respectively. The vanaton m tick prevalence in different areas can be atimbuted to
various factors ke geo-climatic conditions, the association and lifestyle of other species of amals, awareness, fanmer’s education,
and farm management practices (Soundararajan et al., 2018). The high prevalence rate mav be atmbuted to the hot and lnummd seasen
prevalent dunng these months, as fick infestation 15 mfluenced by temperahre, minfall and relative hmdity (Gosh et al., 2014).
Accordng to Gopalakrishnan et al (2017), the total prevalence of ticks iIn goats was 72.11% m India and fick prevalence was
associated with the suwrmer season and bad preventrve practices. Prakasan and Famar (2007) m Kerala, India, reported a prevalence
of 74.73% of vanous ticks; Vathsala et al (2008) in Tamml Nadu with 97.66%, and Soundararajan et al. (2018) m Tamal Nadu
(78.21%).

Maamm tick infestation was found m goats aged zbove 24 months (82%), and the mimmmwm tick mfestzhon was observed m
zoats aged 0-12 months (48%0). The higher tick infestation in older animals may be atmbuted to long-distance anmmal movemsnt to
pursue food and water, mereasing the chances of tick infestation. The finding= of Sapd et al. (2011) reported 2 greater exposure of
voung ammals to tick mfestation, posably due to reduced behavioral actvities. Moreover, acquired imrmmity produced with age
and thecker skin of old age animals can also contrbute to resistance agamst ick burden m older aromals (Obi et al., 2014). A study
by Sertse (2007) reported higher tick infestation in age groups greater than 3 years compared to lower-age sheep and goat
populztions. Mohammad and Al (2006) documented that voung amimals were severely mmfected (33.87%), followed by adults
(71.43%). Gopalaknshnan et al (2017) suzgested that all adult and voung, or male and female goats are equally susceptble to the
identified tick mfestation. This finding of iick prevalence assomated with age and gender 15 close to the previous report of Onu and
Shiferaw (2013), who documented that there 15 no statisteally sigmficant difference (p=0.05) in the prevalence of ticks, includng
A cqjemmenze and 4. maculatum between sex, age, and body condition score categones in cattle in Etluopia duwing the swmmer
L

The maxinmm tick infestation (72%) was recorded in female goats, compared to male goats (60%) m the study area of Sibi
distriet. Mohammad and Al (2006) reported a lngher tick infestation, including B appendiculane and B capensis, in female goats
(78.10%) than m male goats (21.50%) iz Iran. According to Muhammad et al. (2017}, the prevalence of tick mfestation was found
to be hizher m fomales (48.5%) than in males (45 2%), but the association between gender and overall tick prevalence in small
rumunants was non-significant (P=0.05). In a study by Muhammad and Al (2006), they reported 3 higher tick infestation (75.1%:)
in females than mn males (21.9%) m small nminants m Iran.

The increased secrefions of prolactin and progesterone in females make them more susceptible to fick bites than males, as
reported by Rony et al. (2010). The difference in fick prevalence in females may be hypothesized due to their confinement dunng
lactation or gestation, resulfing m reduced actovity, lower mmommity, and hormonal impacts, as suggested by Khan ef al. (2022). Thas
vanation in fick mfestztion ameng goats could be due to differences in genstic resistance and chimatic conditions. The differences
in fick prevalence may also be related to the management svstem, where ammals graze together i commmmazl fields m the mixad
famung system of the study area.

The maxammm fick infestation was recorded in goats reared in open houses, followed by those mn the cottaze and mmd-fype
houses with tick prevalence. The ticks were recovered from goats in the senn-intensive system (63.33%), while those in the mtensive
system were nearly free from tick mfestation (16.67%0) In another study, Bablba (2006) reported the highest ectoparasite infestation
Ik a semm-infensive system (39.740), followed by an extensve system (33.5%) and an intensive system (§.27%). Addibonally, Rony
et al (2010) observed a lugher prevalence of ticks m goats under a free-range system (83.57%) compared to 2 semi-mfensive system
{60.0%%). These differences were due to the restncted feeding and howsmz manapement practices.

The majority (29.62%) of the owners used the hand-picking method for tick control routinely in goats, while 22.22% usad
ivermectin injection with intervals of 3 months. Additionally, 16.67% used a puxhure of cloth, washing soap, and water, 12.96%
emploved black mobale cal (used engine cal), and 11.11% used permethrin spray. Only 7.40% of the farmers m the study area used
ash. They used ash mixed with mustard oil and applied on the animal’s body with the belp of a commmon brush and hands and spread
it on the animal’s body using a bmash. Ancther study by Selles et al. (2021) reported that engine ol can be used as altermative tick
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control substances, hkely due to their cost effectivensss and accessibility. In contrast, Sanhokwe et al. {2016) revealed that farmers
often dipped their goats to control parasites, contradicting the findmgs of Eunene and Fossey (20100, who observed limited dipping
in nurzl commmmities. Fegarding parasite control, 69.23% of respondents used medicmal plants, 11.54% purchased commereial
drugs, and 19.23% used both medicmal plants and commercial drugs in thew herd. Moreki et al. (20107 atmbuted the widespread
use of ethno-vetermary medicine m villages to a lack of knowledge about commercial drugs and their high prices in many areas. = -
However, Hassan ef al. (2014) argued that the use of ethno-veteninary medicine 1= often the only viable ophon for rescurce-limated
farmers m many counines of the world due to the lack of veterinarians in nural areas.

The more dominant tick species found in goats was A, variegarum, followed by R sanguinews, with a lesser number of H. =
frumcatum, i a study by Hussain et al. (2021), where a prevalence of H aemprinm ticks (12%) was observed, followed by B. = ’ o
microplus (8.1%), H. aborensis (3%), and R appendiculatus (3.5%). In another study, the prevalence was reported in the district of o o SR
Easur, Pakistan, with 15% for Hyalomma ticks, 12% for K. appendiculans, B. microplus, and 5% for H. aberensis, and 3% for R B STV ) MY | WV
beguasrti. These genera were conmistent in both studies, includng Boophilus, Haemaphysaliz, and Rhipicephaluz. However,
Amblvomma and Kodes were not reported n the present study, hkely due to the different areas in which the studies were conducted
(Dhurrami and Eamal 2008, Al 20035), studying poultry m northern areas of Pakistan, recorded the genera Fyalomma, Beophilus,
and Hypoderma in cattle. In the present survey, five genera of ticks were reported: Ivodes, Boophilus, Rhipicephalus, Hemophysalis,
and Amblvomma. The generz Boophilus was consistent in both studies. The genera, meluding Feodes, Rhipicephalus, Hemophysalis,
and Amblvomma from, in the present study were not found 1n the study of Al (2005) due to different study areas. Addinonzlly,
Ehan et al {2022) recorded the highest prevalence of H amatelicum (15%), followed by R sanguineows (4%6) and B. microplus
{3.3%) in sheep m Faisalabad, Pakistan.
£, Conclusions

Itis cmdudedﬂutah:gherprm?lm of ticks was found in femzles of old-zzed goats m the Sibn district of Pakistan. The most
dommant species observed m goats was A varieganm, followed by B sanguineus, with fewer H prumcanun. The prevalence of

ticks m the Sibi district was associated with poor management practices and housing systems, tradrhonal (unconventional) treatment
methods, and a lack of farmer awareness and technical assistance.
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