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Abstract

Gastrointestinal parasites (GIP) are a major setback to profitable cattle production in developing countries like Nigeria. How-
ever, despite the huge population of pastoralists and their cattle in Ibarapa Area, Nigeria, there is limited information on the
prevalence of GIP among the resident cattle. This study was therefore carried out to determine the prevalence, distribution and
factors associated with GIP among agro-pastoral cattle herds. Here, we carried out a cross-sectional study to screen different
cattle herds for GIP between May and August 2019 in the Ibarapa Area of Oyo State, southwestern Nigeria. Faecal samples
were obtained from randomly selected cattle and examined for GIP ova and oocysts using salt/ sugar centrifugal floatation
technique at a specific gravity of 1.3. Factors such as breed, sex, age, body condition score (BCS) and herd size were obtained.
Descriptive statistics and odds ratios (OR) were calculated. Chi-square test was used to determine the level of significance
at a 95% confidence interval (95% CI). Predictors of GIP presence were determined using logistic regression. A total of 377
cattle comprising of 347 females from 39 different cattle herds, with age range 1 year to 15 years were screened. An overall
prevalence of 58.1% (219) was obtained for cattle having at least one GIP. Eimeria spp had the highest prevalence (41.1%)
followed by Neoascaris spp (10.1%), Strongyles spp (8.0%), Taenid spp (7.7%), Paraphistomum spp (6.1%), Monienza spp
(2.9%), Nematodirus spp (2.9%), Schistosoma spp (2.7%) and Strongyloides spp (2.1%). Predictors of GIP infection were age
(OR=0.5; CI: 0.3 — 0.8), BCS (OR=2.3; CI: 1.5 — 3.7), breed (OR = 0.5; CI: 0.3 — 0.7) and herd size (OR=0.6; CI: 0.4 —
0.8). High prevalence of GIP among agro-pastoralist cattle herds’ calls for improved animal health care delivery and assess to

veterinary services among this population.

1. INTRODUCTION

The livestock production sector in Nigeria contributes immensely to the economic well-being of the nation
and over 80% of the population are in a way involved in agriculture (Otuma and Udenwa, 2009). Cattle
production contributes 50% of the total meat supplied by the livestock industry in Nigeria (Adedipe et al.,
1996). The cattle population in Nigeria has been estimated to be 15.3 million (Umar, 2007; Umar et al.,
2008; Tibi and Aphunu, 2010) with 80% of this managed by the pastoralists (Okoli et al., 2012) who practice
extensive production system which is the traditional method of grazing cattle in Africa (Kanyari et al., 2009).
Breeds of cattle indigenous to Nigeria are the White Fulani, Red Bororo, Sokoto Gudali (Bokolo), Adamawa
Gudali, Wadara, Azawak, Muturu, Keteku, Ndama and Kuri (Pagot, 1992; Babayemi et al., 2014). However,
the popular breeds of cattle in southwestern Nigeria are mainly White Fulani and the Bokolo breeds.

Gastrointestinal parasitism is mainly caused by helminths and protozoa (Williams and Loyacano, 2012).
Three major classes of helminths that are of veterinary importance often affect the gastrointestinal tract



of cattle. They include the nematodes (e.g. Nematodiru s sp ,Ascaris sp , Strogyloides sp), trematodes
(e.g. Paraphistomum sp, Schistosomum sp ) and cestode (e.g. Monienzia sp ) (Onaga et al., 2009). Geoclimatic
conditions and a poor GIP awareness by livestock farmers contribute towards a conducive environment for
the development and growth of parasites (Raza et al., 2007). Some gastrointestinal parasites (GIP) of cattle
likeShistosomum sp and Fasciola sp have potentials of infecting humans (Oslo and Guselle, 2000) and the
increasing resistance of GIP to several anti-helminthics (Jackson and Coop, 2000; Albonico, 2003; Albonico et
al., 2004) are major challenges that require swift solutions. Notably, the increasing gastrointestinal helminth
infections in cattle due to continuous re-infection from persistent exposures to infected grazing lands has a
way of aggravating the challenge of helminths’ resistance to dewormers.

The traditional method of grazing cattle in Nigeria predisposes them to ingest infective stages of GIP during
grazing and/or use of communal water sources. Of the three gastrointestinal helminths classes of veterinary
importance, the nematodes are responsible for the most economically devastating effect of livestock in Nigeria
(Afolabi et al., 2017). This is aided when grazing animals ingest infective larvae from the pasture, the larva
develops into adult parasites in their host and lays eggs, which are excreted in the ruminant faeces. The life
cycle continues when the eggs hatch and larvae develop on pasture, where they can be ingested by grazing
ruminants (Blackburn et al., 2011). The trematodes are equally important but will only thrive amidst
intermediate host and in areas with poorly drained pastures and stagnant water. Cestodes, on the other
hand, have less impact on cattle performance when compared with nematodes and trematodes (Shane et
al., 2015). The typical lifecycle is also indirect, requiring one or more intermediate host. Gastrointestinal
parasites, a major constraint to cattle production, are found within the gastrointestinal tract (GIT) of the
animals (Oluwafemi, 2008). They constitute an impediment to efficient and profitable livestock production
(Joachim et al.,2001). Gastrointestinal parasites might cause a wide range of health problems ranging from
subclinical disease to actual death, depending primarily on the parasitic load and the general health of the
animal (Schutz et al., 2012). Importantly, impaired reproductive performance has also been demonstrated
because of the parasite burden (Forbes et al., 2004; Szyszka et al., 2013). Further, gastrointestinal parasites
generate increased losses of endogenous protein, which might be a potential cause of the reduced weight gain
in infected cattle (Kyriazakis et al., 1998).

Although studies have been conducted on GIP of cattle in various localities in Nigeria (Pam et al 2013;
Sylvia et al., 2015; Okike-Osisiogu et al., 2016; Takeet et al., 2016; Abah and Ebong, 2017; Afolabi et al.,
2017; Adelakun and Akande, 2018), little information is available regarding the gastrointestinal parasitic
infections in Ibarapa Central and North Local Government Areas (LGAs) in Oyo State. This study area
provides good arable land for pasture, which is attractive to pastoralists and farmers, which are the primary
inhabitants of the area. The study was designed to investigate and provide additional information on the
prevalence, distribution and factors associated with gastrointestinal parasites in agro-pastoral cattle herds
in Ibarapa Central and North LGAs of Oyo State, Nigeria.

2. MATERIALS AND METHODS
2.1. Study location

The Ibarapa area is divided into three LGAs by the Federal Government of Nigeria in 1996 with an estimated
human population of about 322,295 by the National Population Census of 2006. The Ibarapa area is located
approximately 100 kilometres north of the coast of Lagos and about 95 kilometres west of Oyo State capital
and neighbouring city, Ibadan (Duze, 1984). The landmass of Ibarapa area is approximately 1,600 square
kilometres, and the area borders with the rain forest belt to the south but consists of rolling savannah with
residual patches of forest growing near watercourses. Most of the land lies between 400 to 600 feet above sea
level, but rocky outcrops rising to 1,000 feet occur within the setting, adding to the natural beauty of the
landscape (Ogunlesi et al., 1989). The area provides good arable land for animal pasture and agricultural
production which is the major occupation of members of the community and the attractive force keeping
the residing pastoralists in the land. The Ibarapa area can confidently boast of over 10 thousand heads of
cattle. In addition to the rearing of cattle, agro-pastoralist also plant crops like yam, maize and millet for
subsistence. They tether their cattle in open kraals that are not too far away from their homestead. During



the dry season, they become transhumant because they travel far with their herds in search of lush pasture
for their cattle to graze, to return home when the rain starts.

2.2. Study population
The study population were cattle herds managed extensively by agro-pastoralists in the study location.
2.3. Study design

A cross-sectional study was conducted in two (2) LGAs; Ibarapa Central and Ibarapa North in Oyo State,
southwestern Nigeria between May and August 2019.

2.4. Sample size and sampling

The minimum sample size (n) required was determined according to Thrusfield (2007) using 95% level of
confidence, the prevalence of 66.1% (Adelakun and Akande, 2018) and desired absolute precision of 5%. i.e.
n = 72 p (1-p)/d? = 345 cattle. However, 377 cattle were examined to increase precision.

Cattle were selected randomly from 39 different herds across the two LGAs, the herds were grouped into
three; 0-30, 31-50 and >50 based on the herd size. The average number of cattle per herd is 48, an average
of 20% of each herd was sampled. The maximum herd size screened was 89 while the least sampled was 29.

2.5. Data and sample collection

Data on the age, sex, breed, body condition score and herd size were collected. The age was grouped into
< 2, 3-5 and > byears according to Yugudu et al., 2018. Male and female cattle were randomly selected
without any preference. The breeds of cattle sampled included White Fulani, Bokolo and Crossbreed. The
body condition was scored as lean, moderate and good as previously described by Adedipe et al. (2014).
Faecal samples were collected directly from the rectum into properly labelled sterile universal bottles. The
faecal samples were kept in a cool box with ice packs after collection and during transport to the laboratory.
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Figure 1: Map of the study area.
2.6. Parasitological procedure

The faecal samples were processed at the Parasitology Laboratory, Department of Veterinary Microbiology
and Parasitology, Federal University of Agriculture, Abeokuta, Nigeria. Faecal samples were examined for
GIP ova and oocysts using centrifugal floatation techniques. Salt /sugar solution at a specific gravity of
1.3g was used as the floatation solution (www.rcv.ac.uk/review/Parasitology/Flotation fluid/General. htm
accessed 26/04/2017). Identification of ova and oocysts was made according to the description given by
MAFF (1979) and Soulsby (1982). A positive cattle herd is any herd with the presence of one or more GIPs
in the faecal samples.

2.7. Data analysis

Data were analyzed using IBM Statistical Package for Social Sciences (SPSS) software package version 23
and Epi-Info version 3.5.1. Descriptive statistics such as frequencies and percentages were determined.
Association between categorical variables and the outcome variable was assessed by calculating the odds
ratios (OR). Chi-square (y2) test was used to determine statistical significance. A multivariable logistic
regression model was used to determine predictors of GIP infection while adjusting for other covariates
that were significant at p < 0.10 in the bivariate analysis. The best fit model was selected based on the
Likelihood Ratio. Adjusted odds ratios (AOR) and 95 % Confidence Interval (95%CI) were reported. The
level of significance was at 5 %.

2.8. Ethical consideration

The authors which to state that the ethical policies of the journal, as obtained on the journal’s author
guidelines page, were duly followed and adhered to and the appropriate ethical review committee approval was
obtained. Importantly, this research was approved by the Animal Care and Use Research Ethics Committee of
the University of Ibadan, Nigeria, before the commencement of the study (UILACUREC/17/0101). Further,
following accepted community entry approach (i.e. going through stakeholders’ meeting with the hierarchy
and members of the pastoralists’ community) as well as education of the pastoralists on the project, verbal
approval was provided by all the herders. Lastly, for study participation, informed consent was obtained
from the representative/head of cattle herd owners/pastoralists.

Data Sharing: The data that support the findings of this study are available from the corresponding author
upon reasonable request.

3. RESULTS
3.1. Demographic characteristics of the sampled cattle

Of the 377 cattle screened, most 329 (87.3%) were of the White Fulani breed, while the least was Bokolo
(4.8%). The majority (92 %) of the cattle were female. The most (44.8%) age-group was > byears and the
least (11.1%) was [?] 2 years. Most (66.6 %) of the cattle screened had good body condition score (BCS)
while very few (3.5%) were lean. Most of the herd size (56.4%) were in the category of 31-50 heads group,
while the least (183%) was from the 0-30 group (Table 1).

3.2. Prevalence of GIP infections

Of the 377 faecal samples from the 39 agro-pastoral cattle herds screened, 36 cattle herds were positive
for one or more GIPs, indicating a herd-level prevalence of 92.3% for GIP. At the individual animal level,
219 (58.1%) cattle were positive for GIP: helminths (124; 32.9%), protozoa: (157; 41.6%), co-infection with
helminths and protozoa: (63; 16.7%) (Table 2).

Nine different genera of parasites were identified: four nematodes, two trematodes, two cestodes and a
protozoan. FEimeria spp, the only protozoan identified, had the highest prevalence (155, 41.1%), followed
by Neoascaris spp (38, 10.1%), Strongyles spp (30, 8.0%), Taenid spp (29, 7.7%), Paraphistomum spp (23,



6.1%), Monienza spp (11, 2.9%), Nematodirus spp (11, 2.9%), Schistosoma spp (10, 2.7%) and Strongyloides
spp, a helminth that had the least prevalence of 2.1%, were identified (Table 2).

3.3. Demographic factors associated with GIP infection

Of the 377 cattle sampled, the White Fulani breed had the highest GIP presence of 67%, while the least
(22.2%) was in Bokolo. We observed a significant association between the White Fulani breed of cattle and
GIP infection compared to the Bokolo (OR: 0.2; 95% CI: 0.04 — 0.6) and other crossbreeds (OR: 0.2; 95% CI:
0.1 — 0.5). The presence of GIP was highest (76.2%) in age group [?] 2 years, with the least (53.3%) in the
age group > 5 years’ cattle. A significant association existed between older cattle aged greater than 5 years
and GIP infection (OR: 0.4; 95% CI: 0.2 — 0.8) compared to those 2 years and below. Also, we observed
a significant association between age group 3-5 years and GIP infection (OR: 0.4; 95% CI: 0.2 — 1.0) when
compared with those 2 years and below. Cattle with lean BCS had the highest (92.3%) presence of GIP,
and the least (38.1%) was in cattle with the moderate condition. Cattle with moderate body condition score
were less likely to have GIP infection when compared to the lean cattle (OR: 0.1; 95% CI: 0.001 — 0.4).
Cattle from herds numbering between one to 30 (1-30) had the highest (85.7%) GIP infection, while those
from herds with 31 to 50 cattle had the least (50.2%). There was a significant association between cattle
from herd size 1 to 30 and GIP infection compared to those from 31 to 50 (OR: 0.2; 95% CI: 0.1 — 0.4) and
those with greater than 50 cattle (OR: 0.2; 95% CI: 0.1 — 0.6). Gastrointestinal parasite infection was higher
among female (58.2 %) than male (56.7%) cattle. Sex, however, was not significantly associated with GIP
infection (Table 3). A statistically significant association was observed between age and the prevalence of
Neoascaris spp (OR: 2.3; 95% CI: 0.9-6.2), Taeni d egg (OR: 6; 95% CIL: 1.7-32.14) and Eimeria spp (OR:
2.4; 95% CI: 1.4-4.3). There was a significant association between the breed of cattle and Eimeriaspp (OR:
4.0; 95% CI: 1.1-22.1). BCS was also significantly associated with the prevalence of Eimeria spp (OR: 0.2;
95% CI: 0.03-0.6) (Tables 4 — 7).

On multivariable logistic regression, age (aOR: 0.5; 95% CI: 0.3 — 0.8), BCS (aOR: 2.3; 95%CI: 1.5 — 3.7),
breed (aOR: 0.5; 95%CTI: 0.3 — 0.7) and herd size (aOR: 0.6; 95%CI: 0.4 — 0.8) remained predictors of GIP
infection (Table 8).

4. DISCUSSION

The overall individual prevalence and herd prevalence of GIP infection reported among agro-pastoral cattle
herds in this study were 58.6% and 92.3%, respectively. The high GIP infection is a reflection of the extent
of contamination of the grazing paddock or pasture with infective stages of these parasites (Fikru et al.,
2006). This could be as a result of the traditional husbandry method used in rearing the cattle (Adejinmi
and Harrison, 1997). Reports from different parts of Nigeria also showed the prevalence of GIP ranging
from 34.9% to 82.24% (Afolabi et al., 2007; Pam et al., 2013; Sylvia et al., 2015; Okike-Osisiogu et al.,
2016; Takeet et al., 2016; Abah and Ebong, 2017; Adelakun and Akande, 2018). High prevalence rates
of GIP have also been reported from other countries including Colombian Northeastern Mountain (50.5%)
(Pinilla Ledn et al., 2019), Pakistan (64.6%) (Rafiullah et al., 2011) and Ghana (95.5%) (Squire et al., 2013).
The prevalence reported in this study is an indication that GIP infection remains a threat to the livestock
industry because of its ability to cause a reduction in weight gain, high morbidity and mortality especially
in young animals (Diaz de Ramirez et al., 1998; Cordero and Rojas, 1999).

Notably, Eimeria spp was the only protozoan and most abundant GIP identified in this study. Contamination
of water and pasture by excretion and secretion from infected cattle as well as poor pasture management
(Tamasaukas et al., 2010) are factors that could contribute to the high prevalence. The parasitic abundance
of Fimeria spp corroborates earlier finding from the study location where a prevalence of 40.1% was reported
(Adelakun and Akande, 2018). In contrast, Karaye et al. (2018) reported a much lower prevalence of Eimeria
spp in Plateau State. This study also negates previous reports by Raza et al. (2014) and Swarnakar et
al. (2015) that coccidian oocysts were the least GIP observed. The variation in prevalence could be due
to immunological status and management condition. Eimerta spp are known to cause coccidiosis primarily
in calves and accompanying signs are diarrhoea, dehydration, weight loss, depression, loss of appetite and



occasionally, death may also be observed in infected animals (Squire, 2013).

The nematodes recorded the highest prevalence of GI helminths, which agrees with other previous studies
(Tshering and Dorji 2013; Adelakun and Akande, 2018). Death of livestock is common in the tropics where
marginal levels of nutrition exacerbate the detrimental effects of infection (Ademola and Eloff, 2010). Most
prevalent nematode identified in this study was Neoascaris vitulorum ; previous study by Raza et al. (2007)
in Pakistan has also shown N. witulorum to be the most frequently occurring nematode in cattle. The
prevalence obtained in this study is similar to the 10.2% reported in Oyo State by Oluwole et al. (2016).
Neoascaris vitulorum is a parasite of the small intestine of ruminants (Roberts, 1990). It is responsible for
high morbidity and mortality rates in ruminants (Das and Singh, 1955; Patnaik and Pande, 1963) resulting
in serious economic losses (Enyenihi, 1969).

Other nematodes identified include Strongyles spp,Nematodirus spp and Strongyloides spp. Schistosomaspp
and Paramphistomum spp belong to the trematoda class and are both helminths of veterinary importance.
They are responsible for schistosomosis and paramphistomosis, respectively. Schistosomaspp however, is of
public health importance as the report of hybrid ofS. bovis and S. haematobium (Webster et al., 2013) are
been reported in Africa. The prevalence observed could be as a result of the rainy season during which
the study was carried out. This could have aided the viability of eggs, growth and development of both
the infective stages of the parasites and the intermediate host, all of which are necessary for the successful
completion of the parasite’s indirect life cycle (Colina et al., 2013).

Taenid spp and Monienza spp were the only two identified cestode species. The Taenid spp have zoonotic
implication. Cattle are the known intermediate hosts while humans are the definitive hosts. However, in this
study, we found eggs typical of Taenia, which suggests the need for further studies; particularly molecular
characterization towards deciphering the true picture of things. Monienza spp is responsible for monieziasis
which is often present in ruminants that graze on infected pastures and the infection is maintained by the
availability of Oribatid mites (intermediate hosts) that are required for the completion of the lifecycle of
Moniezia spp (Quiroz et al., 2011).

Generally, susceptibility to GIP infection might be influenced by varying factors such as age, breed, health
status, pregnancy and history of early infection (Pfukenyi and Mukaratirwa, 2013). However, in this study,
age, BCS, breed and herd size were the factors significantly associated with the prevalence of GIP. A relatively
high GIP infection was observed in cattle <2years of age compared to the young and adult cattle. This age
prevalence of GIP is similar to the findings of Tilak et al. (2016). The higher GIP infection in cattle less than
2 years could be because the older cattle, greater than 2years, are more resistant to GIP, while the cattle
<2years are more susceptible to infection (Pfukenyi et al., 2007), being new and just coming to the pasture.
Cattle with lean BCS had the highest GIP infection, a likely impact of GI parasites on the body mass of
severely affected cattle. Insufficient fat reserves, poor health and nutritional factors are primary reasons why
poorly conditioned animals are weak at mounting protective immunity against worm infestation (Tasawar
et al., 2011). The White Fulani breed of cattle had the highest GIP infection, an outcome that corroborates
previous studies in Adamawa State (Aliyara et al., 2012; Qadeer et al., 2015). This may simply be because
it was the predominant breed sampled. Finally, cattle from herd size that were grouped into 1-30 had GIP
prevalence higher than other groups of 31-50 cattle and the greater than 50. The association of herd size
to GIP prevalence might be as a result of the immunological status of the animals, difference in the grazing
area and management conditions (Regassa et al., 2006).

5. CONCLUSION

In conclusion, the present study shows that agro-pastoral cattle in Ibarapa Central and North Areas of
Oyo State, southwestern Nigeria are heavily infected with GIP. This implies that GIP are still a threat
to profitable cattle production in Ibarapa. Importantly, some of the parasites identified in this study, like
Schistosoma spp and Taenia spp are of zoonotic importance, which further gives credence for the need to
curtail GIP amongst livestock to promote public health. Additionally, this study shows that age, breed,
BCS and herd size are important predictors of GIP infection. Finally, the effective control of GIP infection



in cattle herds in this area and similar settings in Nigeria and Africa with the use of drugs and improved
husbandry practices are recommended.
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TABLE 1. Demographic characteristics of agro-pastoral cattle sampled in Ibarapa central and north LGA,
Oyo State, Nigeria

aOR*T 95% CI P-value

Breed 0.5 0.3-0.7 0.001*
Age 0.5 0.3-0.7 < 0.001*
BCS 2.3 1.5-3.7 < 0.001*
Herd size 0.6 0.4-09 0.004*

TBody condition score

TABLE 2. The overall prevalence of gastrointestinal parasites in agro-pastoral cattle in Ibarapa central
and north LGA, Oyo State, Nigeria (N = 377).

Description No. of infected samples Prevalence (%)
Cattle herds 36 of 39 92.3

Individual cattle 219 58.1

Helminths

Strongyles spp 30 8.0

Neoascaris spp 38 10.1
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Description

No. of infected samples

Prevalence (%)

Nematodirus spp
Strongyloides spp
Schistosoma spp
Paraphistomum spp

Taenid spp

Monienza spp

Protozoan
FEimeria spp

11
8

10
23
29
11

155

2.9
2.1
2.7
6.1
7.7
2.9

41.1

TABLE 3. Gastrointestinal parasite infection in agro-pastoral cattle by demographic distribution in Ibarapa
central and north LGA, Oyo State

Variables

No. examined No. infected (%)

OR* (95%CI)

P-value

White Fulani

Breed Bokolo

Cross breed

[?]2years

Age 3-5yrs
>Hyrs
Lean

BCSH+ Moderate

Good
Sex Male
Female
1-30
Herd size  31-50
> 50
Total

329
18
30
42
166
169
13
113
251
30
347
56
211
110
377

207 (63)
4(22.2)
8 (26 7)
32 (76.2)
97 (58.4)
(53 3)
2 (92.3)
(38 1)
165 (66.5)
7 (56.7)
202 (58.2)
8 (85.7)
106 (50.2)
65 (59.1)
219 (100)

Ref.

0.2 (0.04 — 0.6)
0.2 (0.1 - 0.5)

Ref

0.4 (0.2-1.0)
0.4 (0.2-0.8)

Ref

0.05 (0.001-0.4)
0.2 (0.004-1.1)

Ref

1(0.5 - 2.4)

Ref

0.2 (0.1 - 0.4)
0.2 (0.1 - 0.6)

0.002%*
< 0.001*

0.05*
0.01*

< 0.001*
0.1

1.0

< 0.001*
0.001%*

*Significant at p[?]0.05, T Odds Ratio,™*Body condition score

TABLE 4. GIP (Nematodes) load enumeration based on breed, sex, age and BCS in agro-pastoral cattle
herds in Ibarapa central and north LGA, Oyo State, Nigeria

Variable Category NT Nematodes Nematodes Nematodes Nematodes Nematodes Nemat
Strongyles Strongyles Neoascaris Neoascaris
No inft+ (%) OR (95%CI) P No inf. (%) OR (95%CI) P
Breed White F 329  28(93.3) 2.6(0.3-143.9) 2.6 36(94.7) 2.1(0.3-89.7) 0.3
Bokolo 18 0 Ref Boko 1(2.6) Ref Boko
Cross 30 2(6.7) 2(0.1-159.6) 1.0 1(2.6) 0.6(0.01-48.7) 1.0
Sex Female 347 28(93.3) 1.2(0.3-11.2) 1.0 35(92.1) 1.0(0.3-5.5) 1.0
Male 30  2(6.7) Ref Male 3(7.9) Ref Male
>b5yrs 169  13(43.3) 1.6(0.6-4.9) 0.5 10(26.3) 1.1(0.4-3.2) 1.0
Age 3-5yrs 166 10(33.3 1.2(0.4-4) 0.9 20(52.6) 2.3(0.9-6.2) 0.05*
[?]2yrs 42 7(23.3) Ref [?]2yrs 8(21.1) Ref [?]2yrs
Good 251 21(70) 1.1(0.2-49) 1.0 27(71.1) 0.4(0.1-2.4) 0.2
BCS Moderate 113  8(26.7) 0.9(0.1-43.9) 1.0 8(21.1) 0.3(0.1-1.8) 0.2
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Variable Category NT Nematodes Nematodes Nematodes Nematodes Nematodes Nemat
Lean 13 1(3.3) Ref Lean 3(7.9) Ref Lean
*Number of cattle sampled, T+ Number of infected cattle, $Nematodirus,IStrongyloides
*Significant at p[?]0.05
TABLE 5. GIP (Trematodes) load enumeration based on breed, sex, age and BCS in agro-pastoral cattle
herds in Ibarapa central and north LGA, Oyo State, Nigeria
Variable Category N1 Trematode Trematode Trematode Trematode Trematode Trer
Schistosoma Schistosoma Schistosoma Paraphistomum Paraphistomum Par
No inf. (%) OR (95%CI) P No inft+ (%) OR (95%CI) P
Breed White F 329  10(100) 1.4(0.2-84 1.0 22(95.7) 2.0(0.2-112) 1.0
Bokolo 18 0 NA 0.8 Ref Ref Bok
Cross 30 0 Ref Cross 1(4.3) 1.0(0.01-102.6) 1.0
Sex Female 347 9 0.8(0.1-35) 1.0 13(87) 0.4(0.1-2.04) 0.3
Male 30 1 Ref Male 3(13) Ref Mal
>5yrs 169  5(50) 2.1(0.3-22.7) 0.4 7(34.8) 1.0(0.3-3.6) 1.0
Age 3-5yrs 166 3(30) 1.3(0.2-15.6) 1.0 9(39.1) 1.3(0.4-4.6) 0.8
[?]2yTs 42 2(20) Ref [?]2yrs 6(26.1) Ref [7]2:
Good 251 6(60) 0.1(0.02-1.5) 0.1 15(65.2) 0.2(0.1-1.3) 0.1
BCS Moderate 113 2(20) 0.1(0.01-1.6) 0.1 5(21.7) 0.2(0.03-1.2) 0.1
Lean 13 2(20) Ref Lean 3(13.0) Ref Lea
TNumber of cattle sampled, T Number of infected cattle
*Significant at p[?]0.05
TABLE 6. GIP (Cestodes) load enumeration based on breed, sex, age and BCS in agro-pastoral cattle
herds in Ibarapa central and north LGA, Oyo State, Nigeria
Variable Category Nt Cestodes Cestodes Cestodes Cestodes Cestodes Cestoc
Taenid spp Taenid spp Taenid spp Moniezia Moniezia Monie
No inft* (%) OR (95%CI) P No inf. (%) OR (95%CI) P
Breed White F 329  26(89.7) 2.5(0.4-105.5) 0.6 11(100) 1(0.1-56.3) 1.0
Bokolo 18 2(6.9) 3.5(0.2-221.1) 0.6 0 Ref Cross
Cross 30  1(3.5) Ref Cross 0 NA 1.0
Sex Female 347 28(96.5) 2.5(0.4-107.6) 0.6 11(100) 1.5(0.2-87) 1.0
Male 30  1(3.5) Ref Male 0 Ref Male
>5yrs 169  7(24.1) 2.0(0.5-12.2) 0.5 6(54.5) 8(0.8-482.5) 0.1
Age 3-byrs 166 19(65.5) 6(1.7-32.14) 0.02%* 5(45.5) 6.8(0.6-418.6) 0.2
[7]2 42 3(10.4) Ref [7]2 0 Ref [7]2
Good 251 24(82.8) 1.3(0.2-56.5) 1.0 8(72.7) 0.7(0.1-40.7)
BCS Moderate 113 4(13.8) 0.4(0.04-23.5) 0.9 3(27.3) 0.6(0.03-39.9) 1.0
Lean 13 1(3.5) Ref Lean 0 Ref Lean

TNumber of cattle sampled, T Number of infected cattle
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*Significant at p[?]0.05

TABLE 7. GIP (Protozoan) load enumeration based on breed, sex, age and BCS in agro-pastoral cattle
herds in Ibarapa central and north LGA, Oyo State, Nigeria

Variable Category Nt Protozoan Protozoan Protozoan
Eimeria Eimeria Eimeria
No inft+ (%) OR (95%CI) P
Breed White F 329  147(94.8) 4(1.1-22.1) 0.03*
Bokolo 18 3(1.5) 1(0.2-7.4) 1.0
Cross 30  5(3.2) Ref Cross
Sex Female 347 141(91) 0.8(0.4-1.8) 0.7
Male 30 14(9) Ref Male
>byrs 169  74(47.8) 3.6(2.1-6.5) 0.000*
Age 3-5yrs 166 56(36.1) 2.4(1.4-4.3) 0.002*
[?]2yrs 142 25(16.1) Ref [?]2yrs
Good 251  118(76.1) 0.4(0.1-1.5) 0.2
BCS Moderate 113 28(18.1) 0.2(0.03-0.6) 0.004*
Lean 13 9(5.8) Ref Lean

TNumber of cattle sampled, T+ Number of infected cattle
*Significant at p[?]0.05

TABLE 8. Predictors of Gastrointestinal parasite infection in agro-pastoral cattle herds in Ibarapa central
and north LGA, Oyo State, Nigeria

aORT 95% CI P-value

Breed 0.5 0.3-0.7 0.001%*
Age 0.5 0.3-0.7 <0.001*
BCS 2.3 1.5 -3.7 < 0.001*
Herd size 0.6 0.4-09 0.004*

*Significant at p[?]0.05, T Adjusted Odds Ratio
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