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Abstract | Babesiosis is a tick-borne haemoparasitic disease caused by protozoa of the genus Babesia, posing signifi-
cant health and economic burdens on both livestock and their handlers. This study investigated the prevalence of Babe-
sia infections among cattle slaughtered in abattoirs within Odeda Local Government Area, Abeokuta, Ogun State,
Nigeria. Blood samples were collected in EDTA tubes from the jugular vein of 26 cattle at the point of slaughter and
analysed. Giemsa-stained blood smears were examined microscopically under x100 oil immersion. Results indicated
that the cattle sampled were sourced from two major abattoirs: Oduweran (61.5%) and Lafenwa (38.5%). Of these,
57.7% were males and 42.3% females. Age distribution showed 42.3% were under 3 years, 30.8% were 4 years old, and
26.9% over 5 years. Predominant breeds included White Fulani (46.2%), Bororo (38.5%), and Sokoto Gudali (15.4%),
mainly originating from North Eastern (50%), North Western (26.9%), and North Central (23.1%) Nigeria. Clinical
assessments indicated tick infestation in 34.6% and visible skin infections in 23.1%, although 80.8% appeared healthy.
The overall prevalence of Babesia infection was 30.8%. Infection was more common in males (33.3%) than females
(27.3%) (p=0.741). Cattle under 3 years had the highest prevalence (45.5%) and were five times more likely to be
infected (OR=5.000; 95% CI: 0.442-56.623). Higher infection rates were also observed in Bororo cattle (40.0%) and
those from North Central Nigeria (50.0%), though differences were not significant. These findings underscore age,
breed, and geographic origin as potential risk factors for Babesia infection in slaughter cattle.

Keywords | Prevalence, Babesia, Cattle, Slaughtered, Abattoirs, Ogun State

Editor | Muhammad Imran Rashid, Department of Parasitology, University of Veterinary and Animal Sciences, Lahore, Pakistan.

Received | June 25,2025; Accepted | December 16, 2025; Published | December 29, 2025

*Correspondence | Jonathan Joseph, Department of Pure and Applied Zoology, Federal University of Agriculture, Abeokuta, Nigeria, PM.B 2240, Abeokuta,
Ogun State, Alabata Road, Abeokuta, Ogun State, 110111, Nigeria; Email: jonathanjoseph930@gmail.com

Citation | Jonathan J, Oyinkyechukwu OP, Osi OS, Oluwaseyi TK (2025). Prevalence and risk factors of babesia infection in cattle slaughtered in Nigerian
abattoirs. J. Adv. Parasitol. 12: 61-66.

DOI | https://dx.doi.org/10.17582/journal.jap/2025/12.61.66

ISSN | 2311-4096

Copyright: 2025 by the authors. Licensee ResearchersLinks Ltd, England, UK.
This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.

org/licenses/by/4.0/).

INTRODUCTION

B ovine babesiosis is a tick-borne haemoparasitic disease
caused by intraerythrocytic protozoa of the genus
Babesia, primarily Babesia bovis and Babesia bigemina.
These parasites infect a wide range of domestic and wild
animals and, occasionally, humans (Sam-Wobo ez 4/.,2016).
In cattle, babesiosis is of major economic importance,
particularly in tropical and subtropical regions, where it

severely impacts livestock productivity due to erythrocyte
destruction, leading to anaemia, jaundice, anorexia, weight
loss, infertility, and sometimes death (Joseph et al., 2025;
Wama et al., 2021; Akande e a/., 2010; Soulsby, 1982).

The Nigerian livestock sector is conservatively valued at
USD 6 billion (Akande e£a/.,2010; Anon,2006), with cattle
production contributing up to 40% of the agricultural GDP
(Mclntyre ez al., 1992). Cattle serve multiple functions
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including provision of protein through meat and milk,
generation of income, farm labour, and supply of manure
for crop farming (Ikhatua and Asaka, 2000). Culturally,
cattle also represent a symbol of prestige among Fulani and

Shuwa-Arab pastoralists (Salih ez a/., 2015).

About 90% of cattle in Nigeria are raised under the
extensive pastoral husbandry system, particularly by Fulani
herders (Lasisi ez a/., 2002). This system increases exposure
to tick vectors that transmit haemoparasites such as
Babesia, Anaplasma, Trypanosoma, and Theileria (Samdi
et al., 2010). Several studies in Nigeria and globally have
reported the prevalence of these haemoparasites in cattle
populations (Qadeer ¢z a/., 2015; Okorafor and Nzeako,
2014; Ademola and Onyiche, 2013; Enwezor e al., 2012).

Babesia infections contribute to major economic losses
by reducing productivity, increasing veterinary costs, and
causing cattle mortality in the tropics (Soulsby, 1982). The
parasites effect on red blood cells often results in clinical
manifestations such as anaemia, jaundice, and reproductive
failure (Akande ez al., 2010; Justin, 2008; Jonsson, 2006;
Kaufman ez a/., 2006; Mtshali ez al., 2004).

Beef, being an essential source of high-quality protein and
micronutrients such as zinc, selenium, phosphorus, iron,
and B-complex vitamins, remains a critical part of human
nutrition. Red meat is also the richest dietary source of
carnitine and creatine (Sam-Wobo ez 4/, 2016). The
presence of haemoparasitic infections in cattle destined
for human consumption raises important veterinary and
public health concerns, particularly in endemic regions
such as Nigeria.

This study aims to assess the prevalence of Babesia
infections in cattle slaughtered at abattoirs in Odeda
Local Government Area of Ogun State, Nigeria, thereby
providing data that can inform control strategies and safe
meat production.

MATERIALS AND METHODS

STUDY DESIGN AND ANIMAL SELECTION

This cross-sectional study was conducted at selected
abattoirs within Odeda Local Government Area, Abeokuta,
Ogun State. A total of 26 cattle were conveniently sampled
at slaughter. Data including age, sex, breed, and body
condition scores were documented. Gender determination
was based on the appearance of external genitalia, and breed
identification was based on morphological characteristics

as described by Yunusa et al. (2013).

SAMPLE COLLECTION AND HANDLING
Approximately 5 mL of blood was aseptically drawn from

the jugular vein of each animal into EDTA bottles at the
point of slaughter. Samples were properly labelled and
transported in ice-packed containers to the laboratory for
analysis. Samples were subsequently stored at 4°C until
microscopy was performed.

MICROSCOPY AND PARASITE IDENTIFICATION

Thin blood smears were prepared by placing a drop of
blood on a clean glass slide and spreading it at a 45° angle
using a cover slip to create a feathered edge. The smears
were air-dried, fixed in methanol for 5 minutes, stained
with 1:10 Giemsa-buffer solution for 30-40 minutes,
rinsed with distilled water, and air-dried again. Slides were
examined under light microscopy at x100 magnification (oil
immersion) for detection and morphological identification

of Babesia species (Mosqueda et al., 2012).

STATISTICAL ANALYSIS

All data collected were analyzed using IBM SPSS version
20.0. Descriptive statistics (frequencies and percentages)
were used to summarize the demographic characteristics
and Babesia prevalence. Associations between infection
status and independent variables (age, sex, breed, body
condition) were tested using Pearson’s Chi-square test.
Confidence intervals were set at 95%, and statistical

significance was defined as p < 0.05.

RESULTS

SOCIO-DEMOGRAPHIC CHARACTERIZATION OF CATTLE
A total of 26 cattle were examined in abattoirs located
within Odeda Local Government Area, Ogun State. The
distribution by sex showed that males constituted 57.7%
(n=15) while females accounted for 42.3% (n=11) of
the sampled cattle. In terms of age, 42.3% (n=11) were
less than 3 years old, 30.8% (n=8) were 4 years old, and
26.9% (n=7) were older than 5 years. The majority of cattle
were sourced from Oduweran abattoir (61.5%), with the
remaining 38.5% from Lafenwa.

Regarding health indicators, 23.1% of the cattle exhibited
visible skin infections, while 34.6% showed evidence of tick
infestations. Most cattle (80.8%) were considered healthy
at the time of slaughter based on gross examination. Cattle
were predominantly sourced from North Eastern Nigeria
(50%), followed by North Western Nigeria (26.9%), and
North Central Nigeria (23.1%). The major breeds identified
were White Fulani (46.2%), Bororo (38.5%), and Sokoto
Gudali (15.4%) (Table 1).

PREVALENCE OF BABESIA INFECTIONS BY SEX AND AGE

The overall prevalence of Babesia infection among the
slaughtered cattle was 30.8% (8/26). Prevalence was slightly
higher among male cattle (33.3%) compared to females
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Table 1: Socio-demographical characterisation of cattle
slaughtered in the study area.

Variable Category Fre- Percent
quency
Sex of Animal Male 15 57.7%
Female 11 42.3%
Total 26 100%
Ages of An- <3 years 11 42.3%
imal 4 years 8 30.8%
>5 years 26.9%
Total 26 100%
Study Loca-  Oduweran 16 61.5%
tion Lafenwa 10 38.5%
Total 26 100%
Skin Infection Yes 6 23.1%
No 20 76.9%
Total 26 100%
Ticks Infesta- Yes 9 34.6%
s No 17 65.4%
Total 26 100%
Healthy and ~ Healthy 21 80.8%
Unhealthy  Uphealthy 5 19.2%
Cows Total 26 100%
State of Cattle North Eastern Nigeria 13 50%
Purchased North Western Nigeria 7 26.9%
North Central Nigeria 23.1%
Total 26 100%
Types of Cat- White Fulani 12 46.2%
tle Breeds Bororo 10 38.5%
Sokoto Gudali 4 15.4%
Total 26 100%

(27.3%), although the difference was not statistically
significant (p=0.741; OR=1.333; 95% CI: 0.242-7.348).
Age-wise, cattle aged less than 3 years had the highest
prevalence of infection (45.5%), followed by those aged 4
years (25.0%) and greater than 5 years (14.3%). However,

these differences were also not statistically significant
(p=0.333). Nevertheless, cattle under 3 years of age were
five times more likely to be infected (OR=5.000; 95%
CI: 0.442-56.623) compared to cattle older than 5 years,

suggesting a possible age-related susceptibility (Table 2).
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Figure 1: Presence of Babesia piroplasms within the
erythrocytes (1000x).

PREVALENCE OF BABESIA INFECTIONS BY REGION OF
ORIGIN

Cattle purchased from North Central Nigeria exhibited the
highest prevalence of Babesia infection (50.0%), compared
to cattle sourced from North Eastern (23.1%) and North
Western Nigeria (28.6%). Despite this observed variation,
no significant association was found between region of

origin and Babesia infection (p=0.492) (Table 3).

PREVALENCE OF BABESIA INFECTIONS BY BREED

Infection rates among breeds showed that breed of Bororo
cattle had a slightly higher prevalence (40.0%) compared to
the breed of White Fulani (33.3%), while no infections were
detected among the Sokoto Gudali breed. The calculated
odds ratios indicated higher odds of infection in Bororo
(OR=15.824) and White Fulani (OR=11.866) breeds
relative to Sokoto Gudali. However, these differences were

not statistically significant (p=0.33) (Table 4).

Table 2: Prevalence of Babesia infections among sex and ages of cattle slaughtered in the study areas.

Variable Category N.E Negative
Sex Male 15(100.00) 10(66.70)
asarelle 11(100.00) 8(72.70)
Total 26(100.00) 18(69.20)
Ages of ani- <3 years 11(100.00) 6(54.50)
mal 4 years 8(100.00) 6(75.00)
>5 years 7(100.00) 6(85.70)
Total 26(100.00) 18(69.20)

Positive OR CI X2 P-Vv
5(33.30) 1.333  0.242-7.348 0.109 0.741
3(27.30) 0.750  0.136-4.133

8(30.80)

5(45.50) 5.000 0.442-56.623 2.131  0.333
2(25.00) 2.000 0.141-28.416

1(14.30) Ref Ref

8(30.80)

Number Examine (N. E), Old ratio (OR), Confidence Interval (CI), Chi Squire (X?), Significance (P. V).
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Table 3: Prevalence of Babesia infections among regions of cattle purchased in Nigeria.

Variable Regions of Purchased N.E

Region of Cattle N.EN 13(100.00)

s feed N.W.N 7(100.00)
N.C.N 6(100.00)
Total 26(100.00)

Negative Positive X2 p-v
10(76.90) 3(23.10) 1.419a 0.492
5(71.40) 2 (28.60)

3(50.00) 3(50.00)

18(69.20) 8(30.80)

North Eastern Nigeria (N. E. N), North Western Nigeria (N. W. N), North Central Nigeria (N. C. N), Number Examine (N. E),

Chi Squire (X?), Significance (P. V).

Table 4: Prevalence of Babesia infections among different breeds of cattle slaughtered in the study areas.

N.E Negative
Types of Cattles ~ White Fulani 12(100.00) 8(66.70)
Breeds Bororo 10(100.00)  6(60.00)
Sokoto Gudali  4(100.00) 4(100.00)
Total 26(100.00) 18(69.20)

Positive = OR CI X2 P-V
4(33.30) 11.866  20.751-67.883 22152  0.33
4(40.00)  15.824  19.248-21.512

0(0.00) Ref Ref

8(30.80)

Number Examine (N. E), Old ratio (OR), Confidence Interval (CI), Chi Squire (X?), Significance (P. V).

DISCUSSION

This study assessed the prevalence of Babesia infections
among cattle slaughtered in selected abattoirs in Odeda
Local Government Area, Ogun State, Nigeria. The
findings provide important insights into the epidemiology
of bovine babesiosis in the study area, with implications
for cattle health management and public health safety in
the region.

SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE
CATTLE

'The cattle sampled were predominantly male (57.7%), and
the majority were less than 4 years old, with 42.3% aged
below 3 years and 30.8% aged 4 years. This age distribution
reflects typical commercial slaughter patterns in Nigeria,
where younger cattle are often preferred for meat

production due to better carcass quality and tenderness
(Alhaji and Babalobi, 2015).

Furthermore, most cattle were sourced from Oduweran
(61.5%) and had a relatively healthy appearance (80.8%).
However, 23.1% exhibited skin infections, and 34.6% were
infested with ticks a critical finding given that ticks are
the principal vectors of Babesia spp. (Bock ez al., 2004).
Tick infestation among one-third of the cattle highlights
an ongoing risk of tick-borne diseases in traded livestock,
warranting improved tick control measures during
transportation and at markets.

Cattle originated predominantly from the Northern parts
of Nigeria, specifically North Eastern Nigeria (50%). This
pattern is consistent with established cattle trade routes,
where animals are transported from the northern pastoral
regions to southern urban centers for slaughter.

'The breeds represented included White Fulani (46.2%),
Bororo (38.5%), and Sokoto Gudali (15.4%), which are
among the most common indigenous breeds raised for

meat and draught purposes across Nigeria (Mamman et
al., 2018).

PREVALENCE OF BABESIA INFECTION AND ASSOCIATION
WITH SEX

'The overall prevalence of Babesia infection was found to
be 30.8%, aligning with prevalence rates reported in other
parts of Nigeria (ranging between 25%—40%) (Kamani
et al., 2010). Although male cattle had a slightly higher
prevalence (33.3%) compared to females (27.3%), the
difference was not statistically significant (p=0.741). This
suggests that sex may not be a major determinant of
susceptibility to Babesia infection in cattle, corroborating
findings by Okaiyeto et al. (2012), who also found
no significant association between sex and babesiosis
prevalence in Nigerian cattle populations.

Nevertheless, the slightly higher prevalence in males could
relate to differences in stress levels, hormonal influence, or
management practices that favor males for long-distance
transport, thereby predisposing them to higher tick
exposure.

PREVALENCE BY AGE GROUP

Age was observed to influence the prevalence of Babesia
infections, with cattle younger than 3 years showing the
highest infection rate (45.5%). Although the association
was not statistically significant (p=0.333), younger cattle
were found to be five times more likely to be infected
(OR=5.000) compared to those older than 5 years.

'This trend aligns with the concept of inverse age resistance,
where younger animals, having immature immune systems,
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are more susceptible to protozoal and tick-borne infections
compared to older cattle who may have developed partial
immunity through repeated exposure (Schnittger ez a/.,
2012).It is worth noting that stress factors associated with
transportation and adaptation to new environments could
exacerbate susceptibility in younger cattle.

PREVALENCE BY REGION OF ORIGIN

Analysis of Babesia infection by cattle purchase region
revealed the highest infection prevalence among cattle
sourced from North Central Nigeria (50%), followed
by North Western (28.6%) and North Eastern Nigeria
(23.1%). However, no significant regional difference was

detected (p=0.492).

The relatively higher infection rate from North Central
cattle could be linked to regional differences in tick
density and veterinary infrastructure. Previous studies
have documented higher tick burdens in the savannah
zones of North Central Nigeria due to favorable climatic
conditions for tick survival (Adamu ez a/.,2015). Moreover,
lower access to veterinary services in remote regions may
also contribute to increased exposure and persistence of
Babesia infections in these areas.

PREVALENCE BY BREED

Breed-specific analysis showed that the Bororo breed had
the highest prevalence (40%), followed by White Fulani
(33.3%), while no cases of Babesia infection were detected
among Sokoto Gudali cattle. Although these differences
were not statistically significant (p=0.33), the calculated
odds ratios suggest a markedly higher susceptibility among
Bororo and White Fulani breeds.

Genetic factors may partly explain breed-specific differences
in Babesia infection rates. Some indigenous breeds, such as
Sokoto Gudali, may possess greater natural resistance to
tick infestation and tick-borne diseases due to long-term
adaptation to endemic parasitic challenges (Chaudhry
et al., 2010). The absence of infection in Sokoto Gudali
cattle, although based on a small sample size, supports the
need for further investigation into breed-based resistance
mechanisms.

CONCLUSION

This study highlights a moderate prevalence of Babesia
infections among slaughtered cattle in Odeda LGA, with
trends suggesting higher susceptibility in younger cattle,
Bororo, and White Fulani breeds. Although no statistically
significant associations were found between sex, region of
origin, or breed, the findings underscore the importance of
addressing tick infestations, which are likely contributing

to the spread of Babesia. The study highlights the need

for continued surveillance, effective tick control measures,
and improved veterinary practices to reduce the impact
of Babesia on cattle health and the Nigerian livestock
industry.

ACKNOWLEDGEMENTS

We will like to appreciate the Soar Medical Laboratory
Science, Abeokuta, for their help during the laboratory
diagnosis of the sample. We also want to appreciate Mr.
Abdulrahaman for his assistance with the biochemical
assays.

NOVELTY STATEMENT

This study provides updated evidence on the prevalence
and risk factors of Babesia infection in slaughtered cat-
tle in Ogun State, Nigeria, a region with limited recent
abattoir-based surveillance data. Unlike previous studies,
it simultaneously evaluates demographic factors (age, sex,
breed, and region of origin) in cattle at the point of slaugh-
ter, highlighting age-related susceptibility and breed-spe-
cific trends. The findings contribute valuable epidemiologi-
cal data for improving tick-borne disease control strategies
and ensuring safer meat production in Nigeria.

AUTHORS CONTRIBUTION

JJ conceived the idea for this study, did the statistical
analysis, and wrote the manuscript. All authors carried
out the literature search and research. JJ wrote the
research protocol. All authors read and approved the final
manuscript.

FunbpING

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

ETHICAL APPROVAL

This research was approved by the Research Ethics
Committee (REC) of the Veterinary research unit, Federal
University of Agriculture, Abeokuta (VRU/20/03/2025).

GENERATIVE Al AND AI-ASSISTED TECHNOLOGY
STATEMENT

'The authors declare that no generative artificial intelligence
(AI) or Al-assisted technologies were used in the design of
the study, data collection, data analysis, or interpretation of
results. Al tools were not used to generate scientific con-
tent. The manuscript was written, reviewed, and approved
entirely by the authors.

Continued Publication - 2025 | Volume 12 | Page 65

[
Sl Links
**QResearchers



OPEN G ACCESS The Journal of Advances in Parasitology

Lasisi OT, Ogunremi OS, Taiwo VO (2002). Haemoparasites of

sheep and goats and the effects on packed cell volume in

CONFLICT OF INTEREST
The authors have declared no conflict of interest.

REFERENCES

Adamu S, Takeet MI, Abolarin F, Yusuf HK (2015). Epidemiology
of tick-borne diseases in Nigeria: A review. J. Vet. Med.,
2015:1-9.

Ademola IO, Onyiche TE (2013). Haemoparasites and seasonal
dynamics in cattle in Ibadan, Nigeria. Afr. J. Biomed. Res.,
16(2): 75-80.

Akande FA, Takeet MI, Makanju OA (2010). Haemoparasites
of cattle in Abeokuta, South-West Nigeria. Sci. Res. Essays,
5(22): 3356-3358.

Alhaji NB, Babalobi OO (2015). Commercial slaughter of cattle
in Nigeria and associated public health issues: A review.
Trop. Anim. Health Prod., 47(5): 949-957.

Anon (2006). National Agricultural Extension and Research
Liaison Services (NAERLS) Annual Agricultural
Performance Survey Report of Nigeria. Ahmadu Bello
University, Zaria, Nigeria, pp. 15-20.

Bock R, Jackson L, de Vos A, Jorgensen W (2004). Babesiosis
of cattle. Parasitology, 129(Suppl): S247-526. https://doi.
0rg/10.1017/50031182004005190

Chaudhry S, Rashid I, Tasawar Z, Igbal F (2010). Tick resistance
in different breeds of cattle. Vet. Parasitol., 168(1-2): 122—
127.

Enwezor FNC, Umoh JU, Esievo KAN, Halid I, Zaria I'T, Anere
JI(2012). Prevalence of Babesia bovis and Babesia bigemina
in trade cattle at Zaria abattoir, Nigeria. Vet. World, 5(10):
546-548.

Ikhatua UJ, Asaka MN (2000). Contribution of cattle to
household economy and food security in Nigeria. Nig. J. Ani.
Prod. 27(1):1-6.

Joseph J, Joseph E, Shehu SA, Pam GV, Njilmah AJ (2025).
Prevalence and Spatial Distribution of Tick Species,
Dermatophilosis, and Cochliomyia Larvae Infestation in
Cattle from Gashaka Local Government Area, Taraba
State, Nigeria. Afr. J. Pur. Appl. Sci., 6(2), 78 — 84. https://
doi.org/10.33886/ajpas.v6i2.739

Jonsson NN (2006).The productivity effects of cattle tick (Boophilus
microplus) infestation on cattle, with particular reference to
Bos indicus cattle and their crosses. Vet. Parasitol., 137(1-2):
1-10. https://doi.org/10.1016/j.vetpar.2006.01.010

Justin RO (2008). Bovine babesiosis: An emerging threat in
cattle. Vet. World, 1(11): 347-349.

Kamani J, Sannusi A, Dogo GI, Tanko TJ, Egwu OK, Tafarki
AE, Gbise DS (2010). Prevalence and significance of
haemoparasitic infections of cattle in North-Central Nigeria.
Vet. Wor. 3(10):445-448.

Kaufman J, Wieland B, Dollenmaier G, Clausen PH (2006).
Babesiosis: Vector biology, epidemiology and risk assessment

of cattle babesiosis. Parasitol. Res. Monogr., 9: 17-25.

parts of Oyo State, Nigeria. Bull. Anim. Hlth. Prod. Afr,,
50(3): 138-142.

Mamman AB, Peters SO, Yakubu A, Imumorin IG (2018)
Phenotypic characterization of indigenous cattle breeds in
Nigeria. Trop. Anim. Healt. Prod. 50(6):1235-1246.

Mosqueda J, Olvera-Ramirez A, Aguilar-Tipacami G, Canto
GJ (2012). Current advances in detection and treatment of
babesiosis. Curr. Med. Chem. 19(10):1504-1518.

Meclntyre D, Mutangadura G, Green ] (1992). Economics of
livestock production and marketing in sub-Saharan Africa.
In: Livestock Development in Sub-Saharan Africa. FAO
Corporate Document Repository, Rome, pp. 9-17.

Mtshali MS, Mtshali PS, Khumalo ZT, Mbati PA (2004).
Molecular detection of Babesia bovis and B. bigemina in
cattle from South Africa. J. S. Afr. Vet. Assoc., 75(3): 145—
147.

Okaiyeto SO, Tekdek LB, Sackey AKB (2012). Prevalence of
haemoparasites in cattle slaughtered in Kaduna metropolis.
J. Anim. Sci. Advanc. 2(3):315-320.

Okorafor KA, Nzeako SO (2014). Haemoparasitic infections in
trade cattle in Aba Abattoir, Abia State, Nigeria. IOSR J.
Agric. Vet. Sci., 7(8): 44-49.

Qadeer MA, Khan MS, Avais M, Khan JA, Ahmad N (2015).
Prevalence and chemotherapy of babesiosis in cattle at
different areas of Punjab province in Pakistan. Pak. J. Zool.,
47(2): 421-426.

Salih H, Bukhari O, Musa L (2015). Fulani pastoralists perception
and adaptation to climate variability and change in northern
Nigeria. J. Agric. Ext. Rural Dev,, 7(1): 12-19.

Samdi SM, Abenga JN, Kalgo BU, Fajinmi A, Kalejaiye JO,
Sumayin HM, Haruna MK (2010). Anemia and infection of
tick-borne haemoparasites in cattle slaughtered in abattoirs
in North-Western Nigeria. J. Anim. Plant Sci., 6(3): 755-
762.

Sam-Wobo SO, Adeleke MA, Ajayi TT, Adeyi AO, Idowu
ET, Kolawole OM, Adekunle MF (2016). Parasitological
and nutritional profile of slaughtered cattle in Abeokuta,
Southwestern Nigeria. J. Infect. Dis. Immun., 8(2): 10-15.

Schnittger L, Rodriguez AE, Florin-Christensen M, Morrison
DA (2012). Babesia: A world emerging. Int. J. Parasitol.,
42(5): 453-463.

Soulsby EJL (1982). Helminths, arthropods and protozoa of
domesticated animals (7th edn). Bailliere Tindall, London,
pp- 456—468.

Wama BE, Jonathan J, Garba LC, Njilmah JA, Aguzi 10 (2021).
Survey of Tick Infestations on Pet Dogs in Jalingo Local
Government Area, Taraba State. Nig. J. Parasitol. 42(2), 228-
23. https:// dx.doi.org/10.4314/njpar.v42i2.6

Yunusa AJ, Salako AE, Oladejo OA (2013). Morphological
characterization of Nigerian indigenous cattle breeds.
Journal of Animal Science Advances 3(1):1-12.

Continued Publication - 2025 | Volume 12 | Page 66

[
Sl Links
**QResearchers


https://doi.org/10.1017/S0031182004005190
https://doi.org/10.1017/S0031182004005190
https://doi.org/10.33886/ajpas.v6i2.739
https://doi.org/10.33886/ajpas.v6i2.739
https://doi.org/10.1016/j.vetpar.2006.01.010

