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 Abstract 
Parasitic diseases remain a major constraint to pig production, causing high morbidity 
and mortality rates, reduction in feed conversion ratio and weight gain, as well as 
compromising the reproductive performance of infected animals. The prevalence of 
parasites is considerably influenced by the type of husbandry system practiced. This 
study was carried out to determine the prevalence and comparison of gastrointestinal 
and haemoparasites of pigs reared within Makurdi metropolis under intensive and 
extensive management systems. A total of 209 blood and 209 faecal samples were 
collected from both intensive and extensively reared pigs of different breeds and 
analyzed. Thin blood smear technique was used for haemoparasites screening while 
simple flotation and sedimentation techniques were applied for faecal analysis, after 
which the data were subjected to descriptive and inferential statistics for prevalence 
determination. Five different gastrointestinal parasites, namely Strongyles, Trichuris 
suis, Taenia solium, Balantidium coli and Isospora species, and three haemoparasites, 
namely Babesia species, Anaplasma spp and Eperythrozoon suis were observed; with 
Strongyles and Babesia species seen as the most prevalent parasites in the study area. 
The gastrointestinal and haemoparasites prevalences were higher in extensively reared 
pigs (93.33% and 48% respectively) compared to 53.73% and 33.58% respectively in 
intensive system. The study has established the prevalence of certain gastrointestinal 
and haemoparasite species, and the effect of management system on the prevalence 
of these parasites within Makurdi metropolis. The extensive system of management 
has been seen to favour the prevalence of the parasites. 
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Introduction 
Pigs are one of the most domesticated omnivorous 
animals found throughout the tropical and 
temperate regions of the world. There are over 90 
recognized breeds of pigs and an estimated 230 
species in the world (Long, 2003; Masterson, 2007). 

Generally, the rearing systems commonly practiced 
in Nigeria include extensive, semi-intensive and 
intensive systems. The relevance of the pig 
enterprise to the Nigerian economy cannot be 
overemphasized. For example, the most recent 
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estimated pig population of Nigeria as reported by 
the National Agricultural Sample Survey (2011) was 
7.1 million pigs, with Benue contributing more than 
20% of the total country’s production (Umeh et al., 
2015).  
Pig production in Benue State is mainly controlled by 
smallholder rural farmers who practice the extensive 
(traditional) system of management with inadequate 
supplemental feeding and veterinary care, hence the 
practice is plagued by a myriad of constraints such as 
susceptibility to parasites and diseases, poor 
management, religious, social and cultural 
constraints, high cost of inputs, inadequate capital 
inputs, expensive feeds as a result of erratic supply 
of grains, lack of quality breeding stock, poor and 
unorganized marketing; expensive veterinary drugs 
and uncontrolled pig movement; et cetera (Ogunniyi 
& Omoteso, 2011; Muhanguzi et al., 2012).  
Parasitic diseases are a limiting factor against the 
general performance of pigs and consequently pig 
production. This is because of their ability to cause 
high morbidity and mortality, reduce feed 
conversion and weight gain, and compromise the 
reproductive performance of pigs as well as efficient 
and profitable pig production (Lekule & Kyvsgaard, 
2003; Nissen et al., 2011). With more than 20 % of 
the country’s pig production coming from Benue 
State (Umeh et al., 2015) and considering the great 
limitation imposed by parasitic diseases on the 
development of the piggery enterprise and to the 
State’s economy at large, this study was therefore 
imperative. 
The study therefore sought to provide and compare 
information on the effect of systems of management 
on the prevalence of gastrointestinal and 
haemoparasite species of pigs. 
 
Materials and Methods 
Study area 
The study was conducted from August, 2016 to 
March, 2017 in Makurdi Metropolis. Makurdi, the 
capital of Benue State is located in north central 
Nigeria. The town lies on latitude 7° 44' 0” N and 
longitude (8° 32'0”E) and has a Guinea savannah 
type of vegetation, with a population of about 4, 
253,641 people (NBS, 2010).  
 
Sample size 
A total number of 209 faecal and 209 blood samples 
was collected from farms randomly selected. Out of 
these samples, 134 were from intensively reared 
pigs while 75 were from pigs reared extensively.  
 
 

Sample collection and techniques 
Feacal and blood samples were collected  
1. Fresh faecal samples were randomly collected per 

rectum between 8:00am and 12:00 noon using 
polythene hand gloves, as described by WHO, 
(2003). Each sample was appropriately labeled, 
transported on ice to the Parasitology Laboratory 
of the Veterinary Teaching Hospital, University of 
Agriculture, Makurdi (UAM) and preserved in 
refrigerator until microscopic examination was 
carried out, usually within 48 hours. 

2. Blood samples were collected into capillary tubes 
using the ear pricking method as previously 
described by Pam et al. (2013). Thin blood films 
were prepared by a drop of blood from the 
capillary tube placed on the surface of a pre-
cleaned grease free microscope slide and air dried. 
The thin smears were fixed with absolute 
methanol and stained with Geimsa stain, then 
microscopically examined for haemoparasites 
under oil immersion using high (x100) 
magnification (Gupta & Singla, 2012). 

 
Sample Examination and techniques 
Faecal examination: the first method used is the 
simple test tube flotation; 1g of each faecal sample 
was emulsified in 20 mL of saturated sodium 
chloride solution in a beaker. It was then sieved into 
a centrifuge tube using a tea strainer until a convex 
meniscus was formed. The tube was then carefully 
covered with a clean, grease-free cover slip and 
allowed to stand for 5 minutes, after which the cover 
slip was carefully removed and placed on a clean 
grease-free microscope slide. The slide was then 
viewed under a microscope at ×10 magnification and 
the results were recorded immediately.  
The second method was Sedimentation Technique; 
2g of each faecal sample was emulsified in 20 mL of 
clean tap water in a beaker. 10 mL of it was then 
sieved into a centrifuge test tube using a tea 
strainer. The tubes were then loaded symmetrically 
into the centrifuge machine to ensure balance and 
centrifuged at 1,500 rpm for 2 minutes to obtain 
supernatant and sediment, the process was 
repeated until a clear supernatant was formed. The 
supernatant was then decanted and two drops of 
the sediment were placed on a clean, grease-free 
microscope slide. A cover slip was then carefully 
placed and the slide and was viewed under the 
microscope at ×10 magnifications and confirmed 
with × 40 magnifications (Gupta & Singla 2012). 
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Data analysis  
The data obtained from the study were subjected to 
descriptive and inferential statistics for prevalence 
determination in percentages, which were then 
represented diagrammatically with the aid of 
histograms. 
 

Results 
Five different types of gastrointestinal parasite eggs, 
consisting of two genera of nematodes (Strongyle 
and Trichuris suis), one genus of cestode (Taenia 
solium) and 2 genera of protozoa (Balantidium coli 
and Isospora species), were identified. Few un-
identified gastrointestinal parasitic eggs and mixed 
infections were also recorded. In addition, 3 genera 
of haemoparasites were seen to be prevalent in this 
study, namely Babesia species, Anaplasma species 

and Eperythrozoon suis. Some mixed infections 
within the haemoparasites were also recorded.  
The prevalence of gastrointestinal parasites was 
higher in extensive system with 70 (93.33%) positive 
out of the 75 pigs sampled as compared to 72 
(53.73%) positive out of the 134 pigs sampled in the 
intensive system. The prevalence of haemoparasites 
was higher in extensive system with 36 (48.00%) 
positive out of the 75 pigs sampled, compared with 
45 (33.58%) positive out of the 134 intensively 
reared pigs sampled (Figure 1). 
Strongyles had the higher prevalence in extensive 
system as 54 (72.00%), followed by Isospora species 
and Trichuris suis with prevalence of 11 (14.67%) and 
2 (2.67%) respectively. In the intensive system 
however, some additional parasites such as Taenia 
solium and Balantidium coli were seen, with 
Strongyle species recording a prevalence of

 

 30 (22.39%), followed by Isospora 
species 21 (15.67%), while Taenia solium 
and Balantidium coli recorded low 
prevalence of 2 (1.49%) and 5 (3.73%) 
respectively. Mixed infections were only 
seen in the extensive system with a 
prevalence of 14 (18.67%). The 
prevalence of unidentified parasite ova 
was higher more in the intensive system 
as 14 (10.45%) compared to 3 (4.00%) in 
extensive system (Figure 2). 
The haemoparasites, Babesia species 
had the highest prevalence of 20 
(26.67%), followed by Anaplasma 
species with 11 (14.67%) and 
Eperythrozoon suis 5 (6.67%) 
respectively in the extensive system. 
Though the same order was maintained 
in the intensive system, Babesia species, 
Anaplasma species and Eperythrozoon 
suis had prevalence of 23 (17.16%), 20 
(14.93%) and 2 (1.49%) respectively. 
Mixed infections were also seen only in 
the extensive system with prevalence of 
8.00% (Figure 3). 
 
Discussion 
It is generally thought that the 
prevalence of parasites is considerably 
influenced by the type of husbandry 
system practiced (Wabacha et al., 2001). 
This study was therefore carried out to 
determine the impact of management 
system on the prevalence of 
gastrointestinal parasites and 
haemoparasites of pigs within Makurdi  

Figure 1: Overall prevalence of gastrointestinal parasites and 
haemoparasites of pigs within Makurdi metropolis in intensive and 
extensive management systems 

 

 

 

Figure 2: Prevalence of various species of gastrointestinal parasites 
of pigs within Makurdi metropolis under intensive and extensive 
management systems 
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metropolis. 
This study observed that the percentage 
prevalence of gastrointestinal parasites was 
relatively higher in the extensive 
management system (93.33%), compared to 
53.73% prevalence under intensive 
management. Authors like Ajayi et al. (1988), 
Boes et al. (2000), Tamboura et al. (2006) 
and Nwoha and Ekwurike, (2011) reported 
similar high prevalences of 97%, 95.9%, 91% 
and 100% respectively in their works on 
outdoor pigs. The high prevalence in 
extensive management system could be 
attributed to the fact that non-housed pigs 
(scavengers) are in constant contact with 
highly contaminated soil, pasture and 
contaminated water because of their routine 
behaviour, which increases their uptake of 
infective stages as well as intermediate hosts 
of the parasites; hence the increased worm  

 

 
 Figure 3: Prevalence of various species of haemoparasites of 

pigs within Makurdi metropolis under intensive and extensive 
managements 
 

burdens. However, prevalence of specific 
gastrointestinal parasites varies with type of 
management system. For example, Strongyles had 
higher percentage prevalence of 72% in extensive 
management system while Trichuris suis recorded 
lower prevalence of 2.67% also in extensive 
management. The low percentage prevalence is 
comparable to the result of Wosu (2015) and Karaye 
et al. (2016) and they attributed their findings to the 
higher mortality of Trichuris suis eggs under field 
conditions; however, higher prevalence of 51.3% 
was reported by Ajayi et al. (1988). This variability in 
the percentage prevalence of Trichuris suis could be 
explained by the effect of environmental conditions 
on the development of both its eggs and 
earthworms which serve as transport hosts. This is 
because, both the eggs and transport host are highly 
susceptible to dehydration and high temperature, 
and thus are easily killed in dry environments.  
Another gastrointestinal parasite with low 
prevalence of 1.29% was Taenia solium, which was 
recorded only in the intensive system; this incidence 
could be due to the supply of water or feed 
contaminated with human faeces, resulting in 
infection of the pigs with the parasite. This situation 
is common in places where faeces deposited into the 
open environment are often washed into uncovered 
wells and other water sources, thereby 
contaminating the water and making it a source of 
infection for both pigs and humans (Murrell et al., 
2005). On the contrary, the two protozoan 
gastrointestinal parasites (Balantidium coli and 
Isospora species) observed in this study had higher 

percentage prevalence of 3.73% and 15.67% 
respectively in the intensive management system. 
This is explained by the fact that high prevalence of 
Isospora occurs universally, most commonly in 
animals confined or housed in small areas 
contaminated with oocysts (Taylor et al., 2007; Pam 
et al., 2013). The incidence of gastrointestinal 
parasites mixed infections, however, had higher 
percentage prevalence (32.11%) in the extensive 
system of management, and this could also be 
attributed to constant exposure of pigs to highly 
infected pasture lands and contaminated water as 
they roam and scavenge (Pittman et al., 2010). 
In the area of the effect of management system on 
haemoparasites prevalence, an overview in this 
present study revealed that, the percentage 
prevalence of haemoparasites was higher in pigs 
reared under the extensive (traditional) 
management system (48.00%) compared to 33.58% 
in those under intensive management system. The 
result is similar to those of Eyo et al. (2014) and Usip 
(2014) who reported percentage prevalence of 
42.77% and 45.93%, respectively. This finding could 
be due to favourable environmental conditions in 
the outdoor system such as, the presence of shrubs 
and tall grasses, as well as moisture, which enhance 
the proliferation and host-finding activities 
(questing) of arthropod vectors responsible for 
transmission of the blood parasites as well as lack of 
Veterinary care and irregular use of 
chemoprophylaxis by peasant pig farmers. In 
addition, the report of much higher percentage 
prevalence of haemoparasites by Dipeolu et al. 
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(1982) and Opara et al. (2005) in the extensive 
management system further supports the finding 
that this system of management favours the 
prevalence of haemoparasites. 
But a closer observation on the response of specific 
haemoparasites to different types of management 
systems in this present study revealed that there are 
variations. For example, while both Babesia species 
and Eperythrozoon suis had higher percentage 
prevalences of 26.67% and 6.67% respectively in the 
extensive management system, Anaplasma species 
on the other hand was shown to have a higher 
percentage of 14.93% in the intensive management 
system. The higher prevalence of both Babesia 
specie and Eperythrozoon suis in the outdoor system 
could be attributed to the suitable environmental 
conditions that enhance the proliferation of ticks 
and lice (which are the arthropod vectors of most 
haemoparasites of pigs). This agrees with the report 
of Abdu & Gashaw (2010) that free range husbandry 
coupled with poor environmental hygiene are the 
major risk factors to infection of pigs with parasites. 
Conversely, the higher prevalence of Anaplasma 
species in the intensive management system could 
be attributed to poor husbandry practices such as 
overcrowding, poor pen and environmental hygiene, 
failure to quarantine and thoroughly screen new 
stock for both ectoparasites and haemoparasites 
before introducing them into the herd, et cetera, 
which in turn facilitate transmission of blood 
parasites. 
 
References  
Abdu S & Gashaw A (2010). Production system 

dynamism and parasitic interaction of swine 
in and around Holetta, Ethiopia. Ethiopian 
Veterinary Journal, 14(1): 71-82. 

Ajayi JA, Arabs WL & Adeleye GA (1988). Helminths 
and protozoa of pigs on the Jos Plateau, 
Nigeria: Occurrence, age incidence and 
seasonal distribution. Bulletin of Animal 
Health and Production in Africa, 36(1): 47-
54. 

Boes J, Willinggham AL, Shi FH, Hu XG, Eriksen L, 
Nansen P & Stewart TB (2000). Prevalence 
and distribution of pig helminths in the 
Dongting lake region (Hunan province) of 
the People’s Republic of China. Journal of 
Helminthology, 74(1): 45-52.  

Dipeolu OO, Majaro OM & Akinboade OA (1982). 
Studies on the blood parasites of pigs in 
Ibadan, Nigeria. Veterinary Parasitology, 
10(1): 87- 90.  

Eyo JE, Echi PC, Atama CI, Onyishi GC, Ekeh FN, Ivoke 
N, Nwani CD, Obitte BC & Onoja US (2014). 
Incidence and prevalence of parasites in 
exotic Suis-large white (Suidae) slaughtered 
in a tropical urban abattoir. International 
Journal of Parasitology Research, 6(1): 132-
135. 

Gupta SK and Singla LD (2012). Diagnostic Trends in 
Parasitic Diseases of Animals. In: Veterinary 
Diagnostic Current Trends. (RP Gupta, SR 
Garg, V Nehra, D Lather, editors) Stish Serial 
Publishing House, New Delhi. Pp 81-112. 

Karaye GP, Dogo AG, Iliyasu D & Madu HK (2016). 
Prevalence of swine gastrointestinal 
parasites in four selected Local Government 
Areas of Nasarawa State, Nigeria. 
International Journal of Livestock Research, 
6(1): 21-26. 

Lekule PF & Kyvsgaard CN (2003). Improving pig 
husbandry in tropical resource-poor 
countries and its potential to reduce risk of 
porcine cysticercosis. Acta Tropica, 87 (1): 
111- 117.  

Long JL (2003). Introduced Mammal of the World: 
Their History, Distribution and Influence. 
Wallingford, CABI Publishing, UK. Pp 589. 

Masterson J (2007). Sus scrofa. Fort Pierce, Florida, 
USA: Smithsonian Marine Station. Pp 16-29. 

Muhanguzi D, Lutwama V & Mwiine FN (2012). 
Factors that influence pig production in 
Central Uganda - Case study of Nangabo 
Sub-County, Wakiso District. Veterinary 
World, doi: 10.5455/vetworld.2012.346-
351. 

Murrell KD, Dorny P, Flisser A, Geerts S, Kyvsgaard 
NC & Mcmanus DP (2005). WHO/FAO/OIE 
Guidelines for the Surveillance, Prevention 
and Control of Taeniosis/Cysticercosis. FAO 
Corporate Document Repository. 
http//fao.org. 

NBS (2011). Annual Abstract of Statistics. National 
Bureau of Statistics, Abuja, Federal Republic 
of Nigeria: Pp 17-20. 

Nissen S, Paulsen I, Nejsum P, Olsen A, Roepstorff A, 
Rubaire A & Thamsborg SM (2011). 
Prevalence of gastrointestinal nematodes in 
growing pigs in Kabale District, Uganda. 
Tropical Animal Health and Production, 
43(3): 567-572.  

Nwoha RIO & Ekwurike JO (2011). Prevalence of 
gastrointestinal nematode parasites in 
intensively managed pigs of different ages 
and sexes in Umuahia city of Abia State.  

http://www.cabi.org/isc/abstract/20033173655
http://www.cabi.org/isc/abstract/20033173655
http://www.cabi.org/isc/abstract/20033173655


 Sokoto Journal of Veterinary Sciences, Volume 16 (Number 4).December, 2018 

29 
 

International Research Journal of 
Biochemistry and Bioinformatics, 1(6): 161-
167.  

Ogunniyi LT & Omoteso OA (2011). Economic 
analysis of swine production in Nigeria: A 
case study of Ibadan zone of Oyo state. 
Journal of Human Ecology, 35(2): 137-142. 

Opara MN, Nwaobasi JK & Okoli IC (2005). 
Occurrence of parasitic helminthes among 
small ruminants reared under traditional 
husbandry system in Owerri, southeast 
Nigeria. Bulletin of Animal Health and 
Production in Africa, 53(4): 226-233. 

Pam VA, Daniel LN, Bata SI, Udokaninyene AD, 
Hassan AA, Kemza SY & Ogbu KI (2013). An 
investigation of haemo and gastrointestinal 
parasites of pigs in some parts of Langtang 
North Local Government Area of Plateau 
State. Journal of Veterinary Advances, 3(3): 
79-86. 

Pittman JS, Shephered G, Thacker BJ & Myers GH 
(2010). Trichuris suis in finishing pigs: Case 
report and review. Journal of Swine Health 
and Production, 18(6): 306-373. 

Tamboura HH, Banga-Mboko H, Maes D, Youssao I, 
Traore A, Bayala B & Dembele MA. (2006). 
Prevalence of common gastrointestinal 
nematode parasites in scavenging pigs of 
different ages and sexes in Eastern Centre 
Province, Burkina Faso. Onderstepoort 

Journal of Veterinary Research, 73(1): 53-
60. 

Taylor MA, Coop RL & Wall RL (2007). Veterinary 
Parasitology, third edition. Blackwell 
Publishing New Jersey. Pp 316-355.  

Umeh JC, Ogbanje C & Adejo MA (2015). Technical 
efficiency analysis of pig production: A 
sustainable animal protein augmentation 
for Nigerians. Journal of Advanced 
Agricultural Technologies, 2 (1): 19-24. 

Usip LPE (2014). Blood parasites of slaughtered pigs 
in Uyo Local Government Area, Akwa Ibom 
State, Nigeria. Nigerian Journal of 
Agriculture, Food and Environment, 10(3): 
108-112.  

Wabacha JK, Mulei CM, Maribei JM & Kyule MN 
(2001). Farm demographics and pig 
management practices of smallholder pig 
farms in Kikuyu Division Kiambu District. 
Kenya Veterinarian, 22(1): 72-75. 

World Health Organization, WHO (2003). Manual of 
Basic Techniques for a Health Laboratory 
[Online]. Geneva: World Health 
Organization. http://www.labquality 
.be/documents/ANALYSIS/9241545305.pdf, 
retrieved 24-03-2013. 

Wosu MI (2015). Prevalence of internal parasites of 
intensively managed pigs located in Nsukka, 
South-East Nigeria. Journal of Veterinary 
Advances, 5(6): 976-979. 

 
 

 
  


