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 The most common cause of death in village chickens is Newcastle disease (ND). A study 
was conducted to evaluate the seroprevalence of ND in the three senatorial zones of 
Plateau State using the haemagglutination inhibition (HI) test. Blood samples were 
collected from 389 village chickens of various ages and sexes that were maintained on 
extensive system of management in nine Local Government Areas (LGAs) across the 
three Senatorial zones. The overall seroprevalence of ND virus antibodies in village 
chickens was found to be 36.8% which differed statistically (p > 0.05) between LGAs, 
with the highest prevalence of 8.7% (CI: 6.3–11.9) and lowest prevalence of 1.5% (CI: 
0.7–3.3) in Bokkos and Qua’an Pan LGAs, respectively. Also, seroprevalence of NDV 
antibodies differed significantly (p > 0.05) between the three senatorial zones, with 
17.5% (CI: 14.0-21.6) in the Northern senatorial zone and 6.7% (CI: 4.6-9.6) in Southern 
senatorial zone. In the three senatorial zones of Plateau State, this study found 
prevalence of ND virus antibodies in village chickens. There is a need to increase 
awareness regarding the importance of vaccinating village chickens to protect them. 
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Introduction
Newcastle disease (ND) is one of the most common 
poultry diseases worldwide, and it has been identified 
as one of the leading causes of death among village 
chicken (Rinle et al., 2019; Egbuji et al., 2017; Lawal 
et al., 2016). Newcastle disease affects domestic 
poultry, aviaries, and wild birds and is extremely 

contagious. The Newcastle diseases virus strains were 
divided into three pathotypes by Aldous & Alexander 
(2010): i.e highly virulent (velogenic), intermediate 
(mesogenic), and non-virulent (lentogenic), with 
clinical symptoms ranging from neurologic to 
pulmonary signs (Alexander et al., 1985). Since its first 

http://dx.doi.org/10.4314/sokjvs.v20i2.6


Sokoto Journal of Veterinary Sciences, Volume 20 (Number 2). June, 2022 

120 
 

report in Ibadan, Nigeria in 1953, ND has grown to 
become the most important viral disease of chickens, 
widely recognized by both village chickens and 
commercial poultry farmers (Lawal et al., 2015), and 
is widely spread throughout Nigeria, with annual 
epidemics in highly susceptible poultry flocks (Aliyu et 
al., 2015). 
Village poultry species, especially when grown 
together or in close vicinity, could play a key role in 
the epidemiology and spread of the virus to more 
vulnerable commercial exotic chickens or immune 
deficient village poultry species (Egbuji et al., 2017). 
Since Nigeria has a poultry population of 140 million, 
with backyard poultry production accounting for 
more than 60% of the total flock and an asset value of 
more than 5.75 billion dollars (Nnadi & George, 2010), 
the disease could pose a threat to both successful 
village poultry and commercial exotic chicken 
production (Lawal et al., 2016; Egbuji et al., 2017). 
Although the presence of specific antibodies to ND 
virus in bird's serum provides little information about 
the infecting strain of the virus and hence has limited 
diagnostic value regarding strain identification, the 
evidence of infection may be sufficient for immediate 
intervention and control measures (Musa et al., 
2009). Several authors studied the seroprevalence of 
ND in Plateau State (Musa et al., 2009; Egbuji et al., 
2017) with no information on the seroprevalence in 
village chickens in the three Senatorial zones of the 
state. As a result of these, the aim of this study was to 
determine the seroprevalence of ND in the three 
Senatorial zones of Plateau State, Nigeria. 
 

 

Materials and Methods  

Study location 
The research was conducted in Plateau State, Nigeria, 
which is situated between the latitudes of 8º and 10º 
North and the longitudes of 7º and 11º East. The State 
has borders with Bauchi State to the east, Taraba 
State to the South east, Nasarawa State to the South 
and Kaduna State to the North. It has an average 
annual rainfall of 1,317 mm in the Southern part and 
1460 mm on the high plateau, with an average 
ambient temperature of 24°C and a relative humidity 
of 50%. The state's population is estimated to be 
around 3.5 million people, including more than 30 
ethnic groups. Plateau State is divided into three 
Senatorial zones (NPC 2006; NRSC 2008; NFDP 2009). 
 
Study design  
The sampling areas were chosen using a multi-stage 
sampling technique based on the State's political 
division into three senatorial zones (Figure 1). Three 
LGAs were chosen in each senatorial zone using a 
non-probability sampling technique, and two districts 
were chosen in each LGA based on the convenience 
and availability of the live bird market. The LGAs used 
in this study were Jos North, Jos South, and Jos East 
in the northern zone, Bokkos, Kanke, and Mangu in 
the central zone, and Langtang North, Shandam, and 
Qua’an Pan in the southern zone. In total, 389 blood 
samples were collected from village chickens across 
the three Senatorial zones. 
 
Sample size determination 
Using the formula N = Z2 pq/l2, the sample size was   
calculated (Thrusfield, 2007); where Z = 1.96; P =

 

36.4% prevalence in chickens in Zaria (Sule et 
al., 2019); q = 1- p; l = 5.0% allowable error. 
There were 198 samples in all. But, 389 
village chickens from the nearby area were 
sampled, 
 
Blood sample collection  
Blood sample was collected from each of the 
village chickens, irrespective of age and sex 
with history of no vaccination against ND. A 21 
G needle attached on a 5ml syringe was used 
to collect two millilitres of blood from the wing 
vein and allowed to coagulate in the syringe. 
For complete serum separation, the clotted 
blood was left at room temperature overnight. 
The separated serum was then decanted into 
cryovials, immediately delivered to the 
laboratory and stored at -20°C until it was 
analysed for ND antibodies. 

Figure 1: Map of Plateau State showing the sampling areas (© 
Plateau State Government) 
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Serology  
The harvested serum samples were tested using 
haemagglutination and haemagglutination inhibition 
tests. According to the method of the Office 
International des Epizootics (OIE, 2010), 1% 
suspension of chicken red blood cells (RBCs) was 
prepared as an indicator for the haemagglutination 
(HA) and haemagglutination inhibition (HI) tests (OIE, 
2010). According to the method of Allan and Gough 
(1974), HA titre of a standard NDV antigen was 
determined, which was diluted to contain 4HA units. 
In an HI test, ND antibody titres were determined in 
harvested sera using reconstituted antigen containing 
the 4HA units. The agglutination was assessed by 
tilting the plates. Only those wells in which the RBCs 
streamed at the same rate as the control wells were 
considered to show HI.  
 
Data analysis  
Data were stored in Microsoft excel spread sheet. 
Descriptive statistics was carried out using Microsoft 
excel and proportions were obtained using open Epi 
version 2.3.1 statistical tool (Open-source 
epidemiological statistic for public health 
calculation). Chi square was used to measure the 

association between location and sex and the 
prevalence of ND antibodies. Value of p<0.05 were 
considered significant. Results were presented in 
tables and graphs. 

 
Results 
The result of this study revealed an overall 
Seroprevalence of 36.8% (CI: 32.1-41.6) in the three 
Zones under the study. The Seroprevalence of ND 
virus antibodies in the village chickens in the selected 
LGA's in the three Senatorial zones showed the 
highest prevalence of 8.7% (CI: 6.3 – 11.9) in Bokkos, 
(Central Zone). This was followed by 7.9% (CI: 5.7 – 
11.1) in Jos-South (Northern Zone) and 1.5% (CI: 0.7– 
3.3) in Qua’an Pan (Southern zone) with statistically 
significant differences P<0.05 (Table 1). 
Statistically significant difference (p<0.05) was 
observed in the Seroprevalence of NDV antibodies 
between the three Senatorial zones. The Northern 
Senatorial zone had the highest Seroprevalence of 
17.5% (CI: 14.0 - 21.6), followed by the Central zone; 
12.6% (CI: 9.7 - 16.3) and the Southern zone with 6.7% 
(CI: 4.6 - 9.6) (Table 2). 
There was no statistically significant difference 
(p>0.05) in the Seroprevalence of ND virus  

 

Table 1: Seroprevalence of Newcastle disease virus antibodies in three Senatorial zones of Plateau State based on 
Local Government Areas 

LGA Number 
Examined 

Number 
Positive 

Number 
Negative 

Proportion % Confidence Interval 

Northern Senatorial Zone 

Jos South 48 31 17 7.9 5.7 - 11.1 
Jos East 44 24 20 6.2 4.2 - 9.0 

Jos North 44 13 31 3.34 1.9 - 5.6 

Central Senatorial Zone 

Bokkos 48 34 14 8.7 6.3 - 11.9 
Kanke 24 5 19 1.3 0.6 - 2.9 
Mangu 43 10 33 2.6 1.4 - 4.7 

Southern Senatorial Zone 

Langtang N 47 13 34 17.5 14.0 - 21.6 
Shendam 45 7 38 12.6 9.7 - 16.3 

Qua’an Pan 46 6 40 6.7 4.6 - 9.6 

Chi square =74.43, P value = <0.0000001 (P<0.05), Degree of freedom =8 
Overall prevalence =36.8% (CI: 32.1-41.6) 

 
Table 2: Seroprevalence of Newcastle disease virus antibodies based on three Senatorial zones of Plateau State 

Zone (Z) Number 
Examined 

Number 
Positive 

Number 
Negative 

Proportion % Confidence 
Interval 

Northern Z. 136 68 68 17.5 14.0 - 21.6 
Central Z 
Southern Z. 

115 
138 

49 
26 

66 
112 

12.6 
6.7 

9.7 - 16.3 
4.6 - 9.6 

Total 389 143 246   

Chi square =31.01, P value = 0.000000185 (P<0.05), Degree of freedom =2 
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Table 3: Seroprevalence of Newcastle disease virus antibodies in three Senatorial zones of Plateau State based on 
sex 

Sex Number Examined Number Positive Number Negative Proportion % Confidence Interval 

Males 194 71 123 18.3 14.7 - 22.4 
Females 195 72 123 18.5 14.9 - 22.7 
Total 389 143 246   

Chi square =0.0044, P value =0.95, (P<0.05), Degree of freedom =1 
 

antibodies between the sexes of the village chickens. 
A Seroprevalence of 18.5% (CI: 14.7 – 22.4) was 
obtained for females while the value for males was 
18.3% (CI: 14.7 – 22.4) (Table 3). 
 
Discussion 
The overall Seroprevalence rate of 36.8% recorded in 
this study poses a significant danger to effective 
village chicken production (Lawal et al., 2016) and 
even more so to Plateau state's commercial poultry 
industry. If not appropriately controlled, the 36.8% 
Sero-positive chickens could serve as a source of 
infection for a vast population of village and 
commercial poultry. This is because most infected 
birds might shed substantial amounts of ND virus in 
their faeces (Alexander et al., 1985), which may be 
spread by people, equipment, vehicles, contaminated 
poultry and poultry products, contaminated feed and 
water, and other animals (Capua & Alexander, 2009). 
The overall seroprevalence recorded in this study is in 
contrast to the report of Musa et al. (2009) who 
determined a seroprevalence of 51% in Plateau State. 
The reduction may be attributed to the constant 
awareness created by veterinarians on the need to 
vaccinate village chickens with the ND I2 vaccine, 
which is readily available at an affordable price. 
The ND antibodies detected in the village chickens 
might have been as a result of natural exposure to the 
ND virus, since the chickens had no history of previous 
vaccination against ND. 
Although, Musa et al. (2009) based their data on only 
four LGAs (2 each from the North and Southern zones 
of Plateau State), the total seroprevalence rate of 
NDV in village hens observed in this study does not 
correspond with the 51% seroprevalence rate 
reported by Musa et al. (2009). This investigation also 
differs from that of Lawal et al. (2016), who found 
62.7% seroprevalence to ND virus antibodies in village 
hens in Gombe State, and Nwanta et al. (2008), who 
found 32.2% in Kaduna State. Other studies, such as 
those by Ameji et al. (2011) and Chollum et al. (2013), 
Jibril et al. (2014), and Eze & Ike (2015), revealed 
seroprevalence rates of 96%, 35.8%, 25.5% and 65.1% 
respectively. 

The differences between the results of this study and 
those of Ameji et al. (2011), Chollom et al. (2013), 
Jibril et al. (2014), and Eze & Ike (2015) was that the 
latter collected samples from village chickens in live 
bird markets, where birds were known to be brought 
from various locations, including neighbouring states 
and congregate for sales. 
The significant difference between the LGAs could be 
due to ecological differences in the ND virus's activity, 
the effect of the environment on the virus's viability 
and spread (Orajaka et al., 1999; Eze & Ike 2015), or 
the high concentration of commercial poultry farms 
in the LGAs sampled in Plateau state's Northern and 
Central zones. The large volume of manure produced 
in concentrated poultry production areas can 
contribute to the contamination of ground and 
surface waters (Mallin & Cahoon, 2003). 
Manure from poultry litter is generally used as 
fertilizer and applied to fields for growing agricultural 
commodities (USPEA, 1998). Jos South and Bokkos 
LGAs, which are in the State's northern and central 
zones, are known to have a large concentration of 
maize and Irish potato farmers. These agricultural 
products are grown using organic manure from 
poultry litters, which could be another reason for the 
significantly higher seroprevalence rate observed 
among the village chickens sampled in the Northern 
and Central zones (where high concentration of 
commercial poultry farms are located), when 
compared with the Southern zone of the State.  This 
is because ND viruses are frequently discharged in 
high amounts in poultry faeces (Alexander et al., 
1985). Village chickens are known to scavenge the 
environment for food, and ingestion of faeces during 
such activity could be a major route of transmission 
of ND virus among them (Sa’idu et al., 2006).  
The insignificant difference observed in the 
seroprevalence of ND virus between sexes showed 
that ND virus has no sex specificity and therefore can 
infect both sexes of village chickens and can serve as 
reservoir to ND virus. This result agrees with that of 
Elifuraha & Emmanual (2021), who also reported no 
significant difference in the seroprevalence of ND 
virus between both sexes of village chickens in 
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Njombe and Bahi Districts in Tanzania. But however, 
they differ from the reports of Unigwe et al. (2020), 
who reported a higher seroprevalence of ND virus in 
males than in females in Ido and Atiba LGA’s of Oyo 
State, Nigeria, and Conteh et al. (2020), who showed 
a significantly higher seroprevalence of ND virus in 
females than in males in Sierra Leone.    
In conclusion, the study found a prevalence of ND 
virus antibodies in village chickens. As a result, it is 
recommended that more awareness be raised about 
the importance of vaccinating village chickens to 
protect them against ND virus. 
 
Conflict of Interest 
The authors declare that there is no conflict of 
interest. 
 
References 
Aldous EW & Alexander DJ (2010). Technical review: 

Detection and differentiation of Newcastle 
disease virus (avian paramyxovirus type 1). 
Avian Pathology, 
doi.10.1080/03079450120044515. 

Alexander DJ, Wilson GWC, Russell PH, Lister SA & 
Parsons G (1985). Newcastle disease 
outbreaks in fowl in Great Britain during 
1984, Veterinary Records, 117(17): 429-434.  

Aliyu HB, Saidu L, Abdu PA & Oladele SB (2015). A 
retrospective analysis of Newcastle disease 
diagnosed at poultry clinic of Ahmadu Bello 
University, Zaria, Nigeria. Sokoto Journal of 
Veterinary Science, 13(3):42-48. 

Allan WH & Gough E (1974). A standard 
haemagglutination inhibition test for 
Newcastle disease a comparism of macro 
and micro methods. Veterinary Record, 
doi.10.1136/vr.95.6.120. 

Ameji ON, Abdu PA & Saìdu L (2011). Seroprevalence 
of avian influenza and Newcastle disease 
and Gumboro disease in chicken in Kogi 
State, Nigeria. Bulletin of Animal Health and 
Production in Africa, 59(4): 411-418. 

Capua I & Alexander DJ (2009). Avian Influenza and 
Newcastle Disease A Field and Laboratory 
Manual. Milan: Springer-Verlag. Pp 19-21. 

Chollom SC, Emerhirhi FT, Akwaowo EE, Ogbaji JU & 
Fyaktu EJ (2013). Implication of Newcastle 
disease virus in local chickens at live bird 
markets in Jos. Nigeria. International Journal 
of Current Research and Review, 5(14): 2872-
2874. 

Conteh AM, Moiforay SK, Sesay ME & Kallon S (2020). 
Prevalence of Newcastle disease virus 

antibodies in apparently healthy chickens in 
Sierra Leone. Animal and Veterinary 
Sciences, doi.10.11648/j.avs.20200805.12. 

Egbuji AN, John OI, Shittu IA, Echeonwu GON, 
Uwanibe EL, Bwala D, Kiagama J, Dung E, 
Nyam D, Obene C, Kwanga A, Mukaila F, 
Dagwong H, Lokason S, Useh N & Rabo J. 
(2017). Screening of rural scavenging birds 
for the presence of detectible protective 
Newcastle disease antibodies in some 
selected rural communities of Plateau State. 
African Journal of Microbiology Research, 
11(37):  1431-1433. 

Elifuraha BM & Emmanuel B (2021). Seroprevalence 
of Newcastle Disease Virus in Local 
Chickens in Njombe and Bahi Districs in 
Tanzania. Research Square, doi: 
doi.10.21203/rs.3.rs-712858/v1 

Eze IA & Ike AC (2015). The serological status for 
Newcastle disease in local chickens of live 
bird markets and households in Nsukka, 
Enugu State, Nigeria. Nigeria Journal of 
Microbiology, 29(2): 3096-3104. 

Jibril AH, Umoh JU & Kabir J (2014). Newcastle disease 
in local chickens of live bird markets and 
households in Zamfara State, Nigeria. 
International Scholarly Research Notices, 
doi.10.1155/2014/513961. 

Lawal JR, El-Yuguda AD & Ibrahim UI (2016). Survey 
on Prevalence of Newcastle Disease 
Antibodies in Village Poultry at Live Birds 
Markets in Gombe, Nigeria. Journal of 
Animal Science and Livestock Production, 
doi.10.21767/2577-0594.100001. 

Lawal JR, Jajere SM, Mustapha M, Bello AM, Wakil Y, 
Geidam YA, Ibrahim UI & Gulani IA (2015). 
Prevalence of Newcastle Disease in Gombe, 
Northeastern Nigeria: A Ten-Year 
Retrospective Study (2004 –2013). British 
Microbiology Research Journal, 6(6): 367-
375. 

Mallin MA & Cahoon LB (2003). Industrialized animal 
production—a major source of nutrient and 
microbial pollution to aquatic ecosystems. 
Population and Environment, 24(5): 369–
385. 

Musa U, Abdu PA, Dafwang II, Umoh JU, Saidu L, Mera 
UM & Edache JA (2009). Seroprevalence, 
seasonal occurrence and clinical 
manifestation of Newcastle disease in rural 
household chickens in plateau state, Nigeria, 
International Journal of Poultry Science, 8(2): 
200– 204.  

https://doi.org/10.21203/rs.3.rs-712858/v1
https://doi.org/10.1155/2014/513961


Sokoto Journal of Veterinary Sciences, Volume 20 (Number 2). June, 2022 

124 
 

NFDP (2009). National Fadama Development Project: 
Plateau Agricultural Development Project, 
Quarterly Review Bulletin. Pp 4-9.  

Nnadi PA & George SO (2010). A cross-sectional 
survey on parasites of chickens in selected 
villages in the sub-humid zones of South 
Eastern Nigeria. Journal of Parasitology 
Research, 4(1):1-6. 

NPC (2006). National Population Commission. Plateau 
State Statistics Tables, Head office Abuja, 
Nigeria. 12-18. Pp 12-18. 

NRSC (2008). National Remote Sensing Corporation 
Jos. Classified geo sensing data for Plateau 
State, Nigeria. National Remote Sensing 
Head Office, Jos, Plateau, Nigeria. Pp 2-7. 

Nwanta JA, Abdu PA & Ezema WS (2008).  
Epidemiology, challenges and prospects for 
control of Newcastle disease in village 
poultry in Nigeria. World's Poultry Science 
Journal, 64: 119-127.  

OIE (2010). Newcastle Disease, Manual of standard 
for diagnostic tests and vaccines. Office 
International des Epizootics, (OIE), Paris. Pp 
221-232. 

Orajaka LJE, Adene DF, Anene B & Onuoha EA (1999). 
Seroprevalence of Newcastle disease in local 
chickens from Southeast derived Savannah 
zone of Nigeria. Rvued’Elevage et de 
Medicine Veterinaries des Pays Tropicaux, 
52(3-4): 185-188.  

Rinle KP, Oladele SB, Esievo KAN, Ibrahim NDG, 
Ahmed JS, Moses GD, Rimfa AG, Choji TPP, 
Ugbe AD, Anueyiagu DM, Atam SK, Shekaro 

A & Barde IJ (2019). Clinico-pathological and 
Immunohistochemistry of Newcastle 
Disease in Indigenous Chickens and Some 
Wild Birds in Plateau State, Nigeria. Journal 
of Advances in Microbiology, 16(4): 1-15. 

Sa’idu L, Abdu PA, Tekdek LB, Umoh JU, Usman M & 
Oladele SB (2006). Newcastle disease in 
Nigeria. Nigerian Veterinary Journal, 27(2): 
23-32.  

Sule AG, Abdu PA, Junaidu K & Kia GSN (2019). 
Seroprevalence and detection of Newcastle 
disease virus matrix gene in domestic local 
breed of chickens from eight communities in 
Bauchi State, Nigeria. Nigerian Veterinary 
Journal, 40(2): 118 – 126. 

Thrusfield M (2007). Veterinary Epidemiology, Third 
edition. Blackwell Science Limited, London. 
Pp 227–247.  

Unigwe CR, Shobowale OM, Enibe F, Ajayi JO & 
Koleosho SA (2020). Sero-prevalence of 
Newcastle disease in apparently healthy 
normal feathered local chickens in Ido and 
Atiba local government areas, Oyo State, 
Nigeria. Journal of Tropical Agriculture, Food, 
Environment and Extension, 
19(4): 37 – 42. 

USPEA (1998). United State Poultry and Egg 
Association: Environmental framework and 
implementation strategy for poultry 
operations. 
http://www.poultryegg.org/Environment/S
TRATEGY1. Html, retrieved 12-09-2021.

 

  

http://www.poultryegg.org/Environment/STRATEGY1
http://www.poultryegg.org/Environment/STRATEGY1

