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Abstract 

 

Acaricides are used to control ticks in cattle. However, it has negative impact on animal and public 

health—and contributes to development of resistance to drugs. Herbs and shrubs are being explored 

as an alternative in controlling ticks. Therefore, we assessed efficacy of fresh and dry Zanthoxylum 

fruits to control ticks in cattle. Sixty cattle were assigned to T1 (250 g of fresh Zanthoxylum fruit), T2 

(250 g of dry Zanthoxylum fruit) and T3 (deltamethrin), and the trial was conducted for 45 days. Both 

dry and fresh Zanthoxylum fruits were effective in controlling ticks in cattle. However, fresh Zan-

thoxylum fruit was more effective than the dry Zanthoxylum fruit, and the fresh Zanthoxylum fruit 

had a similar efficacy as deltamethrin. 
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Introduction 

 

Livestock farming supports the livelihood of 

farmers in developing countries by providing 

food and other products such as hide, textiles, 

draught power, and transportation (Reynolds et 

al., 2015; Banda & Tanganyika, 2021).  Simi-

larly, the dairy farming is the most important 

livestock activity in Bhutan, and it contributed 

about 4% of the Gross Domestic Product and 

22% of the rural income (Tshering & Thinley, 

2017). However, Bhutanese famers are faced 

with many diseases in cattle (foot and mouth 

disease, anthrax, haemorrhagic septicaemia, 

babesiosis) that affect the productivity of their 

animals, and many of these diseases are caused 

by ticks and tick-borne diseases (TTBDs) 

(Namgyal et al., 2021).  

The TTBDs infect over 80% of the world's 

dairy herd, affecting the productivity and health 

of herd (De Meneghi et al., 2016) and could 

probably increase cattle death rate (Phanchung 

et al., 2002). The TTBDs are expected to re-

main in the future as the most serious bovine 

diseases (De Meneghi et al., 2016). Additional-

ly, tick control costs billions of dollars world-

wide (Jongejan & Uilenberg, 1994). In Bhutan, 

cattle infected with Rhipicephalus (Boophilus), 

Microplus, or Haemaphysalis bispinosa are 
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found across the Indo-Bhutan border 

(Mushahary et al., 2019). Moreover, cattle are 

commonly traded across the Indo-Bhutan border 

areas, posing a greater risk of transmission of 

multiple TTBDS (Mushalary, 2019). 

Acaricides have been used for controlling 

tick infestation in cattle. However, the use of 

acaricides have negative effect on environment 

and human health (e.g., risk to cattle farmers 

and people who handle cattle, chemical residues 

in environment, and animal-derived food) (De 

Meneghi et al., 2016). As a result, the use of 

plant-based treatment of tick infestation is rec-

ommended, and also this plant’s (herbs, shrubs) 

extracts are becoming a key tool for controlling 

tick infestation in resource-constrained farm 

settings (Nimbalkar et al., 2020). This strategy 

gives long-term solutions for establishing envi-

ronmentally friendly and ensuring optimum ani-

mal health. For instance, Zanthoxylum fruits 

have several medical uses, including insecticidal 

qualities (Gilani et al., 2010) and is successful 

used to control trick (Nogueira et al., 2014). 

However, there are no literature to support the 

effectiveness of Zanthozylum fruits to control 

tick in cattle in Bhutan. Therefore, the objective 

of this study was to assess the effectiveness of 

Zanthoxylum fruit suspension for ticks’ control 

in cattle, which is reported elsewhere as effec-

tive for tick control. 

 

Materials and Methods 

 

Study area 

The trial was carried out at Barshong Gewog, 

Tsirang Dzonkhag, which has known occur-

rence of tick infestation (Namgyal et al., 2021; 

Pem et al., 2021). The study area is located at 

700-1500 meters above sea level (Royal Gov-

ernment of Bhutan, 2018). The gewog has a hu-

mid subtropical climate with a maximum annual 

average rainfall of 2,611.86 mm, while the min-

imum annual average rainfall is 2,204.88 mm 

(Flood Engineering & Management Division, 

2019).  The gewog has a total of 853 cattle, 575 

of which are Siri, 17 are Holstein-Friesian cross, 

and 261 are Jersey cross (DoL, 2019). There are 

45 modern cattle sheds, and the cattle farmers 

commonly use chemicals to treat cattle infested 

with ticks (Chuwan, personal communications, 

October 30, 2020). 

 

Experimental design 

Ten cattle dairy farms with a minimum of five 

animals per farm irrespective of breed and age 

were selected. As we expected difference in 

tick infestation to vary by age, cattle were clas-

sified into adults and young (2 to 3-year-old). 

The housing system was evaluated in terms of 

the presence of modern amenities, such as a 

cemented floor and drainage, which were 

found to be absent in traditional housing. 

Moreover, bedding materials (dry leaves, 

weeds, and straws) were provided in both the 

housings for manure purpose. Cattle under 

modern housing are provided with intensive 

care such as regular washing and brushing off 

dirt. In addition, cattle were allowed to graze 

freely during the daytime and brought back to 

the shed at night. The participating farmers 

were explained the treatment protocol and du-

ration of the research.  

A total of 60 cattle were assigned randomly 

(lucky dip) into four groups: T1, fresh fruit 

Zanthoxylum, n = 15; T2, dry Zanthoxylum, n = 

15; T3, deltamethrin, n = 15; C, control, n = 15.  

 

Dosage and application 

Ripened Zanthoxylum fruits were purchased 

from the local market to make the suspension 

to apply on cattle. In order to make dry Zan-

thoxylum fruits suspension, the fruits were sun-

dried, and powdered by using mortar and pes-

tle.  A total of 250 g of powdered dry Zanthox-

ylum fruits were added in clean container con-

taining 500 ml drinking water. Likewise, the 

remaining fresh ripened Zanthoxylum fruits 

(250 g) were crushed into powder and added to 

a clean container containing 500 ml water to 

make a suspension. These two suspensions 

were stored for 12 hours at room temperature, 

and then the extracts were separated from resi-

dues using a fine cotton cloth. The extracted 

Zanthoxylum-water solute was used in the ex-
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periment.  

The treatment period was between 01/07-

14/08/2020. Before animals were assigned to 

groups, the number of ticks were counted by 

removing from the host and considered it as day 

0. The solution (T1, T2, T3) was applied to the 

dewlap areas of cattle because it is the most tick

-infested surface (Kabir et al., 2011) by using a 

clean cotton towel and hair was clipped using 

scissors to demarcate the area for the experi-

ment. The solutions were applied to cattle on 

day 0, day 3, day 7, day 14, and day 21. 

 

Data collection 

Ticks from the treated portion of cattle body 

were counted on the day 3, 10, 24, and 45. Due 

to the greater incidence of nymphal ticks in June 

and July (Ostfeld et al., 2001), the area for ap-

plication of solution was taken at 5×7 cm2 for 

tick counting.  

 

Data analysis  

Data was entered in Excel, 2016, which was 

exported to Statistical Package for Social Sci-

ence (SPSS) software version 22 for analysis. 

Means, standard deviations, and margin of er-

rors were estimated for tick counts. To compare 

the means of tick counts of different treatments, 

one way-ANOVA was used, and the Tukey 

HSD was used to compare the differences in 

mean among the treatments (p < .05). We also 

examined differences in tick infestation for 

housing, age, sex, breed (exotic and local), and 

grazing management with an independent two 

samples t test. 

 

Results and Discussion 

 

Tick counts in cattle 

On day zero, before assigning cattle into treat-

ments, no differences was observed among 

treatments in mean tick counts in cattle, (F(3, 56) 

= 1.296, p > .29).  However, at day 45, the 

mean number of ticks on cattle were higher for 

those cattle not treated (140.33 ± 10.22) than 

those treated with Zanthoxylum fruits (fresh 

fruits, 14.33 ± 4.98; dry fruits, 42.87 ± 22.36) 

and deltamethrin (8.13 ± 4.47b), F(3,56) = 

345.849, p < .05. Moreover, the mean tick 

counts were higher for those cattle treated with 

dry Zanthoxylum fruits than those cattle treated 

with fresh fruits at day 3 through day 45 (Table 

1). This may be because dry Zanthoxylum fruits 

when exposed to sun drying may have been 

contaminated (Sagar and Kumar, 2010), and 

during sun drying the nutrient contents such as 

spasmolytic properties of fresh Zanthoxylum 

bungeanum Maxim. (Z. bungeanum) deterio-

rates (Jing et al., 2021). So, these factors proba-

bly reduced the efficacy of dried fruit Zanthox-

ylum. No statistically significant difference in 

mean tick counts in those cattle treated with 

fresh Zanthoxylum fruits and deltamethrin was 

found. This probably suggests that fresh Zan-

thoxylum fruits can be used which would be as 

effective as deltamethrin in controlling ticks in 

cattle. This might be due to the spasmolytic 

properties of Zanthoxylum (Gilani et al., 2017). 

This present finding of effectiveness of Zan-

thoxylum was similar to those of Santos et al. 

(2013) who found that the Zanthoxylum 

T Day 0 Day 3 Day 10 Day 24 Day 45 

C 97.53 ± 8.79 97.67 ± 8.449 a 103.40 ± 8.39a 114.93 ± 5.98 a 140.33 ± 10.22a 

T1 102.27 ± 8.68 90.33 ± 6.768a 45.20 ± 8.06b 24.20 ± 6.54b 14.33 ± 4.98 b 

T2 104.47 ± 13.46 99.40 ± 13.793a 66.13 ± 23.79c 50.20 ± 21.16c 42.87 ± 22.36c 

T3 99.07 ± 10.85 71.20 ± 13.476b 33.20 ± 10.12b 16.93 ± 4.69b 8.13 ± 4.47b 

Values with the different superscripts across the column are significantly different (p<.05). 

C – control, T1 – Fresh Zanthoxylum, T2 – Dry Zanthoxylum, T3 - Deltamethrin 

Table 1: Descriptive statistics of tick counts in cattle in four groups of treatment (mean ± SD) 
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rigidum fruit extract has 95% efficiency in con-

trolling ticks in Brazil when used at a maximum 

dose of 40% w/v concentration.  

 

Tick counts in animal breed, age, sex, and type 

of housing 

The experiment consists of exotic (exotics are 

Jersey cross and Holstein Friesian cross) and 

local cattle. The mean tick count was slightly 

higher in local cattle (72.55 ± 27.09) than those 

in improved cattle (69.41 ± 28.01), t (58) 

= .440, p > .05, which was contradictory to 

Mushahary et al. (2019) who reported that 

crossbred cattle have a slightly more tick preva-

lence (53.50%) than those of local cattle 

(49.34%). In addition, Sajid et al. (2009) and 

Ahmed et al. (2012) reported that improved cat-

tle have greater ticks’ counts than local cattle 

because the local cattle are more disease-

resistant than the improved cattle (Sajid et al., 

2009; De Meneghi et al., 2016). 

No difference regarding mean tick count was 

observed between young (73.40 ± 26.22) and 

adult cattle (70.45 ± 27.87), (t = .342, p > .05), 

which is in agreement with a study by Kassa 

and Yalew (2012). However, Kabir et al. (2011) 

and Eyo et al. (2014) observed a higher count of 

ticks in young cattle than in adult cattle. The 

young cattle (2-3 years) are generally reared in 

barns and are not allowed to freely graze, which 

probably explains why tick count in young cat-

tle is low as ticks are found in wood or grassy 

areas (Anderson & Magnarelli, 2008). 

Mean tick counts of male (71.92 ± 28.51) 

and female (70.45 ± 26.81) cattle did not differ 

significantly, (t = -.206, p = .416), which could 

be due to the time of experiment (i.e., experi-

ment was conducted in July). July has a hot and 

humid environmental condition, which is ideal 

for ticks to multiply (Ali et al., 2020). Similar 

finding was reported by Kassa and Yalew 

(2012). Also, Wasihun and Doda (2013) report-

ed that male cattle are more infested with ticks 

than female, since the males receive less atten-

tion from farmers because of their limited role 

in milk production. 

No difference was observed in the mean tick 

count between modern (69.5 ± 26.24) and tra-

ditional shed (72.19 ± 28.48) (t = -.354; p 

= .45). The observed similarity in tick counts 

may be attributed to a management system in 

which cattle are allowed to graze freely during 

the daytime. 

 

Conclusion 

 

We aimed to assess the effectiveness of Zan-

thoxylum fruit suspension for ticks’ control in 

cattle and found that fresh Zanthoxylum fruit 

have comparable efficacy to deltamethrin in 

tick control in cattle. Moreover, fresh Zanthox-

ylum fruit was more effective in controlling 

ticks in cattle than using dry Zanthoxylum fruit 

throughout the experiment period. We recom-

mend using fresh Zanthoxylum fruits’ extract to 

control ticks in cattle. 

 

Acknowledgement 

 

Authors would like to thank Mr. Tandin Dorji, 

Mr. Mandjoj Gomdhen (Tshokpa of Barshong 

Toed), Mr. Leki Tshering, Mrs. Deki Yangzom 

and livestock agents of Barshong gewog for 

their help during the experiment.  

References 

 

Ahmed, S., Numan, M., Manzoor, A.W., & Ali, F.A. (2012). Investigations into Ixodidae Ticks in Cattle in 

Lahore, Pakistan. Veterinaria Italiana, 48(2), 185–191. 

Ali, S., Ijaz, M., Ghaffar, A., Oneeb, M., Masud, A., Durrani, A.Z., & Rashid, M.I. (2020). Species distribu-

tion and seasonal dynamics of equine tick infestation in two subtropical climate niches in Punjab, Paki-

stan. Pakistan Veterinary Journal, 40(1), 25–30. DOI:10.29261/pakvetj/2019.095.  

Anderson, J.F., & Magnarelli, L.A. (2008). Biology of ticks. Infectious disease clinics of North America, 22

(2), 195-215. 

Banda, L.J., & Tanganyika, J. (2021). Livestock provide more than food in smallholder production systems of 

47 Yangzom et al., 2023 Zanthoxylum Fruit is Effective ... 



B A 

developing countries. Animal Frontiers, 11(2), 7-14. 

Department of Livestock. (2019). Livestock Statistics. <https://www. http://www.moaf.gov.bt/livestock-

statistics-2>. Accessed 30 June 2020. 

De Meneghi, D., Stachurski, F., & Adakal, H. (2016). Experiences in tick control by acaricide in the tradi-

tional cattle sector in Zambia and Burkina Faso: Possible environmental and public health implications. 

Frontiers in Public Health, 4. DOI: 10.3389/fpubh.2016.00239 

Eyo, J.E., Ekeh, F.N., Ivoke, N., Atama, C.I., Onah, I.E., Ezenwaji, N.E., & Ikele, C.B. (2014). Survey of 

tick infestation of cattle at four selected grazing sites in the tropics. Global Veterinaria, 12(4), 479–486. 

DOI: 10.5829/idosi.gv.204r14.12.04.8325 

Flood Engineering & Management Division. (2019). Flood hazard assessment for Tsirang dzongkhag. 

<https://www.mowhs.gov.bt/wp-content/uploads/2019/02/Tsirang_Version2_KK.pdf>.  Accessed 4 

March 2020. 

Gilani, S.N., Khan, A., & Gilani, A.H. (2009). Pharmacological basis for the medicinal use of Zanthoxylum 

armatumin gut, airways and cardiovascular disorders. Phytotherapy Research, 24(4), 553-

8. DOI:10.1002/ptr.2979  

Jing, N., Wang, M., Gao, M., Zhong, Z., Ma, Y., & Wei, A. (2021). Color sensory characteristics, nutrition-

al components and antioxidant capacity of Zanthoxylum bungeanum Maxim. As affected by different 

drying methods. Industrial Crops and Products, 160, 113167. DOI: 10.1016/j.indcrop.2020.113167 

Jongejan, F., & Uilenberg, G. (1994). Ticks and control methods. Revue Scientifique et Technique 

(International Office of Epizootics), 13(4), 1201–1226. DOI: 10.20506/rst.13.4.818 

Kabir, M.H.B., Mondal, M.M.H., Eliyas, M., Mannan, M.A., Hashem, M.A., & Debnath, N.C. (2011). An 

epidemiological survey on investigation of tick infestation in cattle at Chittagong District, Bangladesh. 

African Journal of Microbiology Research, 5(4), 346–352. DOI: 10.5897/AJMR10.706 

Kassa S.A., & Yalew, A. (2012). Identification of Ixodide ticks of cattle in and around Hararamaya district, 

Eastern Ethiopia. Scientific Journal of Crop Science, 1(1), 32-38. DOI: 10.1155/2021/8836547 

Mushahary, D., Bhattacharjee, K., Sarmah, P.C., Kr. Deka, D., Upadhyaya, T.N., & Saikia, M. (2019). 

Prevalence of Ixodid Ticks on Local and Crossbred Cattle in Indo-Bhutan Border Districts of Assam, 

India. International Journal of Current Microbiology and Applied Sciences, 8(05), 2168–2183. DOI: 

10.20546/ijcmas.2019.805.256 

Namgyal, J., Lysyk, T.J., Couloigner, I., Checkley, S., Gurung, R.B., Tenzin, T., ... & Cork, S.C. (2021). 

Identification, distribution, and habitat suitability models of Ixodid tick species in cattle in eastern Bhu-

tan. Tropical Medicine and Infectious Disease, 6(1), 27. 

Nimbalkar, S.D., Patil, D.S., & Deo, A.D. (2020). Ethnoveterinary practices (EVP) for control of ectopara-

site in livestock. Indian Journal of Traditional Knowledge, 19(2), 401–405. 

Nogueira, J., Vinturelle, R., Mattos, C., Tietbohl, L.A.C., Santos, M.G., Junior, I.D.S.V., Mourão, S.C., 

Rocha, L., & Folly, E. (2014). Acaricidal properties of the essential oil from zanthoxylum caribaeum 

against rhipicephalus microplus. Journal of Medical Entomology, 51(5), 971–975. DOI: 

10.1603/ME13236 

Ostfeld, R.S., Schauber, E.M., Canham, C.D., Keesing, F., Jones, C.G., & Wolff, J.O. (2001). Effects of 

Acorn Production and Mouse Abundance on Abundance and Borrelia burgdorferi Infection Prevalence 

of Nymphal Ixodes scapularis Ticks. Vector-Borne and Zoonotic Diseases, 1(1), 55–63. DOI: 

10.1089/153036601750137688 

Pem, R., Namgyel, U., Chhoden, D., Tsheten, K., Tenzin, S., & Rai, B.D. (2021). Seroprevalence of Babe-

sia bigemina in cattle in West-central region of Bhutan. Bhutan Journal of Animal Science, 5(1), 82-88. 

Phanchung, Dorji, P., Sonam, T., and Pelden, K. (2002). Sustainable Development of Smallholder. Dairy 

Farming in Bhutan. In Smallholder Dairy in Mixed Farming Systems of the Hindu Kush-Himalayas: 

Issues and Prospects for Development. Eds. P.M. Tulachan, M.A. Jabbar & M.A.M. Salem. pp.19-35., 

Kathmandu: ICIMOD. 

Reynolds, L.P., Wulster-Radcliffe, M.C., Aaron, D.K., & Davis, T.A. (2015). Importance of animals in ag-

ricultural sustainability and Food Security. Journal of Nutrition, 145(7), 1377–1379. DOI: 

10.3945/jn.115.212217 

48 BJNRD (2023), 10(1): 44-49 

https://www.mowhs.gov.bt/wp-content/uploads/2019/02/Tsirang_Version2_KK.pdf
https://doi.org/10.1155%2F2021%2F8836547


B A 

Royal Government of Bhutan. (2018). Barshong Gewog. <http:/www.tsirang.gov.bt/gewogs/barshong>.  Ac-

cessed 3 May 2020. 

Sagar, V.R., & Suresh K.P. (2010). Recent advances in drying and dehydration of fruits and vegetables: A 

review. Journal of Food Science and Technology, 47(1), 15-26. DOI: 10.1007/s13197-010-0010-8 

Sajid, M.S., Iqbal, Z., Khan, M.N., Muhammad, G., & Khan, M.K. (2009). Prevalence and associated risk fac-

tors for bovine tick infestation in two districts of lower Punjab, Pakistan. Preventive Veterinary Medicine, 

92(4), 386–391. DOI: doi.org/10.1016/j.prevetmed.2009.09.001 

Santos, L.B., Souza, J.K., Papassoni, B., Borges, D.G., Junior, G.A., Souza, J.M., Borges, F.D. (2013). Effica-

cy of extracts from plants of the Brazilian Pantanal against Rhipicephalus (Boophilus)microplus. Revista 

Brasileira De Parasitologia Veterinária, 22(4), 532-538. DOI: 10.1590/s1984-29612013000400013 

Wasihun, P., & Doda, D. (2013). Study on prevalence and identification of ticks in Humbo district, Southern 

Nations, Nationalities, and People’s Region (SNNPR), Ethiopia. Journal of Veterinary Medicine and Ani-

mal Health, 5(3), 73–80. DOI: 10.5897/JVMAH12.040 

49 Yangzom et al., 2023 Zanthoxylum Fruit is Effective ... 


