


TICK-BORNE HAEMOPARASITES IN CATTLE REARED UNDER EXTENSIVE SYSTEM OF MANAGEMENT IN SOURTHERN AGRICULTURAL ZONE OF NASARAWA STATE, NIGERIA

                                                                     ABSTRACT
A study was conducted to determine the prevalence of tick-borne haemoparasites in extensively grazed cattle in the southern agricultural zone of Nasarawa state. A total of 100 cattle comprising of( composed of) 62 cows and 38 bulls were randomly sampled from herds within the zone. Ticks and blood samples were collected from each animal and examined. The Ticks were identified morphologically while thin smears of blood samples were perepared? on slide and stained with Giemsa stain and haemopararsites were observed under light microscope. Data obtained from the study were tested for significance using Pearson’s Chi-square test in Statistical Packages for Social Science (SPSS) version 20.0 and were presented as frequency and percentages. Out of 100 cattle sampled 50 (50.00%) were seen with various species of ticks (10%, 15%, 15%, and 10% recorded from mixed, Amblyomma spp, Hylomma spp, and Boophilus spp respectively). Breed, age and sex specific prevalence of ticks were not statistically significant (P>0.05). Haemoparasites distribution among breed of cattle were showed that? the percentage  infection due to mixed, anaplasma spp, Babesia spp and Theileria spp were  22.00%, 59. 00% and 35.00% and 1.00% respectively. Theileria spp was not found in any of the breed except Sokoto Gudali x white Fulani cattle breed. Young, adult and old cattle had 36.84%, 19.23% and 17.28% respectively. The range of distribution due to Analpasma spp ? ranges between ?( varied from….to) 55.80 and 65.52 % in Adult and Old respectively. The results showed no significant (P>0.05) relationship between sex and distribution of heamoparasites ?. Prevalence of mixed (18.42% and 2419%)  Anaplasma spp (63.16% and 56.45%) , Babesia spp (36.84% and 33.87%)  and Theilaria (0.00 to 1.61%) in male and female respectively( not clear, recast).  There was significantly (P<0.05) higher packed cell volume, haemoglobin, red blood cell count, mean corpuscular volume, white blood cell count neutrophil, lymphocyte, monocyte and basophil were not significantly (P>0.05) different?( not clear; recast). It was concluded that ticks and haemoparasites of cattle are present in the study area and are independent of the breed, age and sex of the animal. Strategic control of ticks and haemoparasites is therefore advocated for ?.  
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1.Introduction 
Ticks and haemoparasites have continued to cause significant production losses in cattle within the tropics due to their parasitism(ref ). Currently, there are only few studies on prevalence of tick- borne haemoparasites in cattle reared under extensive system of management in southern agricultural Zone of Nasarawa State. This study will therefore provide baseline data on the present prevalence rate among different breeds of cattle in the study area. Nigeria has a population estimate of 15.3 million cattle (Umar, 2007; Umar et al., 2008; Tibi and Aphunu, 2010) with nearly 1.1 trillion-naira market value contributing nearly for 40% of the total agricultural and 12.7% Gross Domestic product (GDP). No doubt cattle production is of economic benefits because of the considerable rate of meat milk and skin, derived from animal produce. Nevertheless, these benefits are well below the expected amount due to wide spread haemoparasitic infections and other challenges facing cattle (Abdullah et al., 2019), this ?(. This) has no doubt impacted negatively on the growth of this industry despite the availability of curative drugs (Ola- Fadunsi, 2017).
Trypanosomiasis ?( Trypanosomosis) and tick borne (diseases) have been the Major haemoparasitic diseases affecting cattle in sub-saharam? Africa, Nigeria as well considered a set-back to health and breed improvement to cattle production in the region ( Kamani et al., 2010; Weny et al., 2017).
Most cattle farmers in Nigeria are peasant and rear their livestock on communal rangelands where they are grazed extensively (Masika and Mafu, 2004).  This influence the frequency of inter- herd contact. As a result, diseases and parasitism are likely to emerge, posing significant challenges to cattle productivity in communal regions (okorafor ? et al., 2014; Ahmed et al., 2017). Cattle in Nigeria May? be infected with infected with? a wide range of vector-borne haemoparasites (callow?, 1978; Swallow, 2000). This is due to the nomadic (extensive) grazing system (Awogbade, 1979) exposing cattle to ticks, tabanids, tsetse fly infestations.( There are at least)  At least four genera of ticks (Rhipicephalus, H(yalomma, Boophilus, Amblyomma) thereby resulting to diseases such such asanaplasmosis ? and (trypasomoses of cattle ?)(trypanosomosis ) which may be transmitted to man through infective tick bites (ikpsze ? et al., 2015). Therefore, the objective of this study was to identify tick- borne haemoparasites in cattle reared under extensive system of management in southern agricultural Zone of Nasarawa State, Nigeria
2.MATERIALS AND METHODS
Location to the study
The study was carried out in Southern Agricultursl Zone of Nasarawa State,( composed of) comprises of Doma, Keana, Obi and Lafia LGA of Nasarawa State. Nasarawa State lies between latitude 70 45’ N and Longitude 70 and 90 37’ E. It has a climate similar to the tropical zone because of its location. Nasarawa State has total land mass of 27,137.8km2 (10, 470 sq mi) and population of 1,869, 377 million (NPC, 2006) with GDP of $ 3.02 billion in 2007 (www.nasarawastate.gov.ng).
Sample Population and Size
Cattle in Nasarawa South Agricultural Zone is assumed to constituted? the sample population
The population size was determined based on the formula described by mugo?, (2008)
n = Z2pq/d2
where
n = sample size for the study
Z = standard normal deviation (1.96)
P= prevalence of tick infestation (25.7%) (Kamani et al., 2010)
q = 1-p
d= degree of precision (5%, 0.05)

Cattle sampling techniques
A total of 100 cattle of different breeds, sex and ages were randomly sampled from different herds (within areas) of southern agricultural Zone namely Keana, Obi, Doma and Lafia LGAs of Nasarawa State. Sampled wa ?( Sampling was) based on proportion of cattle in a herd. (The ages were ?) Age of animal was recorded as: infant (0-1year), young adult (2-3 years) and adult (above 3 years) as described by Lorusso et al.(2013). (The?) Sex was identified based on the genitals and presence of udder. (The?) Breeds of cattle were identified based on the characteristics described by Kubkomawa (2107). Briefly, White Fulani has white coat colour and it is fairly large, height about 130 cm, the hump is large and well developed, navel flab is small, horns are medium length, up curving, and lyre shaped.
	
Sokoto Gudali are uniform cream, light grey or dun, the dewlap and skin folds are highly developed, pendulous ears and horns almost absent. The hair is short and the skin is thick and pigmented. Adamawa Gudali is medium to large sized, with medium length horns and usually pied, or with a white, black, red or brown coat. It has thick, crescent- shaped horns, a pendulous hump, and a short head and muzzle. Keteku combines Muturu and Bunaji features with white, grey and black types predominantly, and more occasionally red and brown. The horns are long compared with the Muturu, but the hump smaller, and the legs shorter than the Bunaji while Kuri has distinctive, inflated, spongy horns unknown in any other breed and with a mean height of 1.5m, and weight up to 550kg
Materials (Used?) .This section is not necessary.
Plain sample bottles , heparinated  sample bottles, 70% alcohol, 0.05%  chlohexidine antiseptics, gloves, forceps, cotton wool, dry iced  transportation flask, a pair of water proof boot, cover all Khaki  jumpsuit, methanol, distilled water oil immersion, glass slide, light microscope , dissecting and compound, microscope, tissue paper, giemsa stock solution, coplin Jar
Collection of Tick and blood Samples from cattle
The cattle were thoroughly examined for ticks found were carefully removed( not clear, recast) using forceps while ensuring there was no damage on the structure and mouthparts of the ticks. Ticks were collected from different parts of the body.  All stages of ticks including the larvae, nymphs and adults present at each site were collected. The ticks were collected and placed in 70% alcohol bottles. About 2.5ml of blood was carefully drawn from the jugular vein with venipuncture and place in sterile heparinated sample bottles which were properly labeled.
Ticks and blood was collected simultaneously from the cattle. The ticks and blood samples were taken to  the Veterinary Teaching Hospital (VTH) of University of Agriculture Markudi for identification and analysis of haematological indices following the procedure of Walker el at. (2003) and Emberth (1986) 

Tick Identification
The morphology of (the?) ticks was examined. Identification of the different species of (the?) ticks was accomplished with the help of the anatomical and morphological characteristics as described by Morel et al. (1989) and Walker et al. (2003). Ticks were counted and subsequently identified to genus and species level by using a stereomicroscope.
Tick Larvae
Larval ticks are extremely small and hard to see. Larvae of multiple species look very similar and must be identified microscopically by a professional. They have only 6 legs
Larval ticks have not yet taken a blood meal and may still carry transmissible pathogens, such as B.lonestari and Rickettsiae
Tick Nymphs
Nymphal ticks have 8 legs and an obvious dorsal shield (the shield- like structure atop the abdomen). They have pale coloured abdomens. Nymphs of the major species of ticks look very similar and specific identification will need to be made by a professional. If you were bitten by a nymphal ticks, our laboratory technicians can identify it for you during the testing process.
Adult tick
Adult ticks have 8 legs, a distinguishable dorsal shield, and visible mouthparts. The body shape, color, and ornamentation are unique to species and used in identification. Common features used to determined species are festoons (patterns along the outer edge of the abdomen), mouth part shape and length, and dorsal shield adornment if you were bitten by an adult tick, you can identify it with the species chart above
Haemopararsite Identification Technique
The blood parasites were identified with the aid of a light microscope after carrying out thin blood smear Giemsa staining procedure according to Emberth (1986).
This part is not necessary
Giemsa stain procedure for thick smear (Blood)
Take a clean grease-free glass slide and make a thick smear of the blood sample or specimen on it and allow to air dry for 1 hour.
Dip the smear within a dilute Giemsa stain.
Rinse the sear with dipping distilled water or buffer solution for 2-3times
Air dries the smear
Smear is ready to observe under the microscope
Data Analysis
Data obtained from the study were analyzed with statistical Package for Social Science (SPSS) version 20.0 and were tested for significance using pearson’ Chi- square test following Yakubu et al., (2020), and presented as frequency and percentages



3.RESULTS AND DISCUSSSION
3.1.Results
Prevalence of different ticks’ species in Nasarawa South Agricultural Zone of Nasarawa State( repetition)
Prevalence of different tick species in Nasarawa South Agricultural Zone of Nasarawa State is presented in Table 1. The total infestation rate recorded was recorded was 50%.? There was no significant (P>0.05) difference in tick’s prevalence among cattle in the study area. The prevalence rate was 10%, 15%, 15% and 10% recorded from mixed, Amblyomma spp, Hyalomma spp and Boophilus spp
( put table 1 here)
Breed, age( breed and age are two different factors) and sex specific prevalence of Ticks in Nasarawa South Agricultural Zone of Nasarawa State
Breed, age and sex specific prevalences of ticks in Nasarawa South Agricultural Zone of Nasarawa Sate is(are) presented in Table 2. There was no significant(P>0.05)  breed specific prevalence of ticks in the Study area. The prevalence of 50.00%, 68.75%, 45.46%, 50.00%, 66.67% and 50.00% was recorded in sokoto gudali, sokoto gudali x white Fulani, white Fulani, Adamawa gudali, keteku and Kuri cattle breeds respectively. Similarly, Age( age) did not significantly(P>0.05)  affect prevalence of ticks in the study area. The percentage prevalence from young,adult and old cattle were 57..89, 46.15and 51.72% respectively. Sex specific prevalence was not significant (P>0.05); percentage prevalence was 42.11% and 54.84% from male and female cattle respectively.
Table 1: prevalence of different tick species in Nasarawa South Agricultural Zone of Nasarawa State
	Tick species
	Number of cattle infested
	Percentage infestation
	Chi square value
	P. value

	Mixed infestation
	10
	10
	
	

	Amblyomma spp
	15
	15
	
	

	Hyalomma spp
	15
	15
	
	

	Boomphilus spp
	10
	10
	
	

	Total
	50
	50
	2.00
	0.57




Table 2: Breed age and sex specific prevalence of ticks in Nasarawa South Agricultural Zone of Nasarawa State
	Factor
	Number examined
	Number infested
(%)
	Chi square value
	P. value

	Breed
	
	
	
	

	Sokoto Gudali
	6
	3(50.00)
	
	

	SG*W
	16
	11(68.75)
	
	

	White Fulani
	59
	28 (45.46)
	
	

	Adamawa G
	8
	4(50.00)
	
	

	Shuwa
	4
	0(0.00)
	
	

	Keteku
	3
	2(66.67)
	
	

	Kuri
	4
	2(50.00)
	
	

	Total
	100
	50(50.00)
	6.74
	0.35

	Age
	
	
	
	

	Young
	19
	15(57.89)
	
	

	Adult
	52
	24(46.15)
	
	

	Old
	29
	15(51.72)
	
	

	Total
	100
	59(50.00)
	0.82
	0.62

	Sex
	
	
	
	

	Male
	38
	16(42.11)
	
	

	Female
	62
	34(54.84)
	
	

	Total
	100
	50(50.00)
	1.53
	0.22






Haemoparaasite distribution among different breed of cattle in southern agricultural Zone of Nasarawa State
 Haemoparasite distribution among different breeds of cattle is summarized in Table 3. (is in southern agricultural Zone of Nasarawa State (repetition). The Percentage infections due to mixed, anaplasma spp, Babesia spp and Theileriaspp were 22.00%. 59.00%, 35.00%, and 1.00% respectively. There was no significant (P>0.05) difference among cattle breed infested by mixed tick species.  The highest percentage was recorded in white Fulani (25.42%) and the least was from Sokoto gudali (16.67%). There was no mixed infection on Ketetu cattle breed. Prevalence of Anaplasma was not significantly (P>0.05) affected by breed. The percentage infection ranges between 33.33% in Ketetu and & 75.00% in shuwa cattle breed. Similarly, there was no significant (P>0.05) effect of breed om distribution of Babesia spp among the cattle breed. The least infection by Babesia spp was on sokoto gudali (16.67%) and the highest was Kuri (50.00%). Theilera spp was not found in any of the breed except Sokoto x white Fulani cattle breed
Haemoparasite distribution among different age of cattle in Southern agricultural zone of  Nasarawa State
Table 4(Table 3?) shows the Haemoparasite distribution among different age of cattle in southern agricultural zone of Nasarawa State. There was no significant (P>0.05) effect of age on distribution of all the haemoparasite species. Young, adult and old cattle had 36.84%, 19.23% and 17.24% respectively. The range of distribution due to Anaplasma spp ranges between 55.80 and 65.51% in Adult and Old respectively. However Babesia spp ranges between 27.59% to 57.90% in young and old animals respectively. Theileria spp was only found in old (3.54%) animal
Table 3: Haemoparasite distribution among different breed of cattle in southern agricultural Zone Nasarwa State ( where do you mention, table 3 in the text?) 
	Haemoparasite/ Breed 
	Number examined 
	Number infected 
	Chi square value 
	P. value 

	Mixed  infection
	
	
	
	

	Sokoto gudali
	6
	1(16.67)
	
	

	Sokoto gudali x white Fulani 
	16
	3(18.75)
	
	

	White Fulani 
	59
	15(25.42)
	
	

	Adamawa gudali
	8
	1(12.50)
	
	

	Shuwa
	4
	1(25.00)
	
	

	Keteku
	3
	0(0.00)
	
	

	Kuri
	4
	1(12.00)
	
	

	Total
	100
	22(22.00)
	1.91
	0.93

	Anaplasma spp
	
	
	
	

	Sokoto gudali
	6
	3(50.00)
	
	

	Sokoto gudali x White Fulani   
	16
	11 (68.75)
	
	

	White Fulani 
	59
	35(59.32)
	
	

	Adamawa gudali
	8
	4(50.00)
	
	

	Shuwa
	4
	3(75.00)
	
	

	Keteku
	3
	1(33.33)
	
	

	Kuri
	4
	2(50.00)
	
	

	Total
	100
	59(59.00)
	2.47
	0.87

	Babesia spp
	
	
	
	

	Sokoto gudali
	6
	1(16.67)
	
	

	Sokoto gudali x White Fulani   
	16
	3(18.76)
	
	

	White Fulani 
	59
	25(42.37)
	
	

	Adamawa gudali
	8
	2(25.00)
	
	

	Shuwa
	4
	1(25.00)
	
	

	Keteku
	3
	1(33.33)
	
	

	Kuri
	4
	2(50.00)
	
	

	Total
	100
	35(35.00)
	5.08
	0.53

	Theileria spp 
	
	
	
	

	Sokoto gudali
	6
	0(0.00)
	
	

	Sokoto gudali 
X White Fulani 
	16
	!( 0.00)
	
	

	White Fulani 
	59
	0(0.00)
	
	

	Adamawa gudali
	8
	0(0.00)
	
	

	Shuwa
	4
	0(0.00)
	
	

	Keteku
	3
	0(0.00)
	
	

	Kuri
	4
	0(0.00)
	
	

	Total
	100
	1(0.00)
	5.30
	0.51



 Table 4: Haemopaasite distribution among different age of cattle in southern agricultural Zone of Nasarawa State.
	Haemopaasite/breed( where is breed here) 
	Number examined 
	Number infected 
	Chi square value 
	P. value 

	Mixed infection 
	
	
	
	

	Young 
	19
	7(36.84)
	
	

	Adult
	52
	10(19.23)
	
	

	Old 
	29
	5(17.24)
	
	

	Total 
	100
	22(22.00)
	3.05
	0.22

	
	
	
	
	

	Anaplasma spp
	
	
	
	

	Young
	19
	11(57.90)
	
	

	Adult
	52
	29(55.80)
	
	

	Old 
	29
	19.(65.00)
	
	

	Total

	100
	59(59.00)
	0.74
	0.69

	
	
	
	
	

	Babesia spp
	
	
	
	

	Young
	19
	11(57.90)
	
	

	Adult
	52
	16(30.77)
	
	

	Old
	29
	8(27.59)
	
	

	Total 
	100
	35(35.00)
	5.49
	0.06

	
	
	
	
	

	Theilereria ? spp  
		
	
	
	

	Young 
	19
	0(0.00)
	
	

	Adult
	52
	0(0.00)
	
	

	Old 
	29
	1(3.45)
	
	

	Total
	100
	1(1.00)
	2.47
	0.29



  
Haemoparasite distribution among different sex of cattle in southern agricultural zone of Nasarawa State
 Presented in Table 5 is haemoparasite distribution among different sex of cattle in southern agricultural zone of Nasarawa state. The result showed no significant (P>0.05) relationship between sex and distribution of haemoparasites. Prevalence of mixed (18.42% and 24.19% ), Anaplasma spp (63.16% and 56.45%), Babesia spp ( 36.84% and 33.87%) and Theileria spp(0.00%) to 1.61%) in male and female respectively 
Haematological parameters of baemoparasites infected cattle and non-infected cattle  
Haematological parameter of haemoparasites infected cattle and non- infected cattle is presented in Table 6. There was significantly (P<0.05) higher packed cell volume, haemoglobin, red blood cell count, mean corpuscular haemoglobin concentration and eosinophil for infected than non- infected cattle. Mean corpuscular volume, white blood count neutrophil, lymphocyte, monocyte and basophil were not significantly (P>0.05) different.



Table 5: Haemoparasite distribution among different sex of cattle in southern agricultural  zone of Nasarawa State
	Haemoparasite/ breed( where is breed here?) 
	Number examined 
	Number infected 
	Chi square value 
	P.value


	Mixed infection 
	
	
	
	

	Male 
	38
	7(18.42)
	
	

	Female 
	62
	15(24.19)
	
	

	Total 
	100
	22(22.00)
	0.46
	0.5

	
	
	
	
	

	Anaplasma spp
	
	
	
	

	Male 
	38
	
	
	

	Female 
	62
	
	
	

	Total 
	100
	59(59.00)
	0.44
	0.51

	
	
	
	
	

	Babesia spp
	
	
	
	

	Male 
	38
	14(36.84)
	
	

	Female
	62
	21(33.87)
	
	

	Total 
	100
	35(35.00)
	0.09
	0.76

	
	
	
	
	

	Theileria spp
	
	
	
	

	Male 
	38
	0(0.00)
	
	

	Female 
	62
	1(1.61)
	
	

	Total
	100
	1(1.00)
	0.62
	0.43





Table 6: Haematological Parameters of haemoparasites infected cattle and non infected cattle 
	Parameters
	                                             Sex

	
	Male
	Female 

	PVC (%)
	28.97+ 1.00(± this what should be put in this table because it is mean and standard deviation. Not +)
	28.39 + 0.92

	Hb (g/dl)
	9.65+0.33
	9.46+0.31

	RBC (x 1012/L)
	4.85+ 0.17
	4.75+0.15

	WBC (x 109/L)	 
	11.42+0.56
	10.73+0.66

	MCV (fL)
	59.50+ 0.13
	59.45+0.13

	MCH (pg)
	19.92+0.44
	19.97+0.02

	MCHC(g/L)
	332.95+0.16
	332.95+0.11

	NEUT. (x 109/L)
	3.84+0.35
	4.04+0.49

	LYM. (x 109/L)
	6.48+0.35a
	5.30+0.38b

	MONO. (x 109/L)
	0.10+0.02
	0.07+0.02

	EOS. (x 109/L)
	0.84+0.13b
	1.40+0.20a

	BASO. (x 109/L)	
	0.00+0.00
	0.00+0.00



Discussions
The 50% ticks infestation recorded in this study is slightly higher than report of Kamami et al. (2010) of prevalence rate of 25% in the entire North central, Nigeria. The lack of variation in tick infestation in relation to cattle breed possibly suggests that ticks infesting cattle at the study site are not breed specific. This also suggests that none of the breeds was completely resistant to tick infestations as all the breeds are infested at varying levels. On the contrary, studies by Eyo et al. (2014), Musal et al.(2014)  and Qadeer et al.(2017) show a variation of tick infestation in relation to cattle breeds in Eastern Nigeria, Maiduguri, Bornu State and Adamawa State respectively. The high prevalence of Amblyomma spp in this study agrees  Malann et al. (2016) who reported that Amblyomma species (54.34%) was most recorded in their study. In contrary, James-Rugu and Jidayi(2004); Lorusso et al. (2013); Kemal and Tesfaye (2017) reported variation in abundance of tick species infesting animals and that Rhipicephalus (Boophilus) decoloratus (21.7%), (41.4%) and (84.64%) was the most abundant tick in their respective study areas. The lack of statistical variation in tick infestation in relation to cattle breeds possibly suggests that ticks infesting cattle at the study site are not breed specific. This also suggests that none of these breeds was completely resistant to tick infestations as all the breeds were infested at varying levels. On the contrary, studies by Eyo et al.(2914), Musa et al. (2014), Turaki et al. (2016) and Qadeer et al. (2015) showed a variation of tick infestation in relation to cattle breeds in Eastern Nigeria Maiduguri, Borno State and Adamawa Sate respectively.
Haemoparasite exerts negatively on the health, reproduction, and performance of affected animals and this can be of major constraints to livestock productivity. The relatively higher percentage of Anaplasma spp  in this study can be attributed to the abundance of (the) vector responsible for their transmission as both are tick borne parasite( not clear). The fact that Anaplasma can be transmitted by several means (biologically by ticks and mechanically by biting flies) could have been the cause of its high prevalence in this study (Abdullah et al., 2019). Similarly studies by Paul et al. (2016) in Maiduguri and Enogiomwan et al. (2019) in calabar recorded prevalence of 9.9% and 5.8% of Anaplama in cattle. All the breeds examined im this study were infected with Haemoparasite. This confirms the reportsby Adua and Idahor (2017) indicating that there was(a ) possibility of no breed related resistance among the animal species studied. The high prevalence of haemoparasitic infestation recorded is possibly due to the period of peak rainfall by which this study was carried out coincide with the abundance of tick and the area under which the study was conducted. Binbol and Markus (2010) showed that the southern part of Nasarawa State experience high rainfall (1200-2000mm) and relative humidity of 95% during the rainy season than the northern part of the state. Atsuwe et al. (2021) reported a higher prevalence of 97.22% during the rainy season. This is as Ologunorisa and Tersoo (2006) report an average annual rainfall of 1290mm in Makurdi. Furthermore, a 10- year retrospective studies conducted in Iraq by Abdullah et al 2019 reported a high prevalence during the month of August and July. The similarity in the reason of the high prevalence recorded ?	Comment by Utilisateur Windows: 



 Conclusion    
The study revealed a high infestation by ticks in southern Agricultural Zone of Nasarawa State. The most abundance ticks species were Ambyomma spp,  Hyalomma and lastly Boophilus Spp.  White Fulani cattle were mostly affected by the ticks’ species 
Anaplasma central accounted for most of the infestation than A.marginale, Babesia spp and Theileria spp. The haemoparasites mostly affected White Fulani cattle than any other cattle breed examined 
The sokoto Gudali crossed with White Fulani showed higher values of packed cell volume, haemoglobin and red blood cell than white Fulani, shuwa and Kuri 
Haematological parameters were not influenced by sex except lymphocyte and eosinophil. 
Recommendations
Highly resistance breeds such as Keteku and shuwa should be kept by livestock farmers in the zone. 
Strategic control against prevalence of Boopholus spp should be adhered to. Responsive and regularly checks and use of drugs against Anaplasma marginale and anaplasma central should be done by livestock farmers in the Zone.
 Due to relatively high prevalence of ticks and haemoparasite infection especially on white Fulani cattle in this study is therefore recommended that ticks using? construction of dip vat for acaricides in order to control or limit the spread of infection and also routine distribution and use of prophylaxis to reduce blood parasite load and improve general well –being of the animals should be embarked upon. 
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